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Where to start

The goal of Samovar is to combine various ready-made devices and make controlling them as simple as possible within a single concept.

The main concept of Samovar: through automation, to relieve the user of the routine operations involved in controlling brewing, distillation, rectification and so
on.
Safety comes first in Samovar. Any event outside the permitted limits is stopped by Samovar immediately. At the same time, thanks to the open source code

and the ability to use lua scripts, samovar is flexible enough to adapt its parameters to almost any task.

What is the minimum configuration in which you can build Samovar?
It is enough to take an ESP32 microcontroller and load a program (sketch) into it. Then let the ESP32 connect to your WiFi network, and the Samovar interface

will appear on your computer. The ESP will be powered over the USB connector. But it will not be able to show any data. Nor will it be able to control
equipment, of course.

Now you need to connect Samovar to the equipment.

see Assembly guide for the SAMOVAR hardware and software complex (opens in a new window)

Connect the temperature sensors first. And since the computer is usually in one place and the column in another, you can power the ESP from any phone
charger.

This is where Samovar already turns into your adviser. It will show on the monitor and send to your smartphone messages: boost complete, turn on the water,
stabilization complete, temperatures exceeded, pause, and so on. And at the same time you see all the temperatures you need. If vapor breaks through, a
message appears, there are charts, you can analyze the behavior of the column, and so on.

But stability and safety are up to you. Samovar only advises, while you turn the knobs and "taps". It starts to get tiresome. Something needs to be automated.

As an example, let us take a beginner's standard equipment.

A 3 kW heating element and an ordinary thyristor regulator with a knob...

Let us automate the boost. In the heating element assembly, leave 2 elements on the regulator and connect one to a 16 A solid-state relay (SSR). Connect the
relay control to the corresponding pin (the fourth relay channel, RELE_CHANNEL4 — D13)*.

Switch on. Set on the regulator only the voltage needed for normal column operation, say 200 volts, then give Samovar the "Turn on heating" («Bknountb
Harpes») command, and in addition to the regulator it will connect the boost heating element at full power through the SSR. When vapor reaches the column and
the sensor at the top of the column detects it, Samovar switches off the boost heating element, leaving only the regulator.

So you no longer need to watch and wait for the boiler to boil in order to lower the voltage yourself. Samovar will do that.

But again, constantly turning the regulator knob to stabilize the column is no great pleasure... Especially if rectification lasts about 20 hours.

So, to save your nerves and health, it is highly desirable first of all to get a stabilizer ( RMV-k, KVIC, RM) or to build a SEM_AVR regulator yourself.

And now previously unavailable possibilities open up:

1. Automatic power control depending on the running program, including constantly holding the column in the pre-flooding state**, switching the heating off by
boiler temperature and, most importantly, automatically switching the heating off if vapor breaks through or the water temperature is exceeded!

2. And of course, stable heating.

In this way, step by step, with the help of Samovar, you can automate almost the entire process by gradually connecting other devices. Each new device opens
up new possibilities.

Keep in mind that connecting an SSR or a stabilizer is probably the very limit of what you can do with a phone charger. Any further progress will require a more
serious power supply.

* The ESP32 outputs 3.3 volts with limited current, so not every solid-state relay will work "out of the box".
** When a level sensor and certain types of regulators are used.
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https://www.samovar-tool.ru/doc/en/device/index.html#
https://www.samovar-tool.ru/doc/en/device/obzor_regulyatorov.html

Assembly guide for the SAMOVAR complex

The documentation for the Samovar hardware and software complex consists of two separate parts:
- The guide to programming, setup and operation (this is the one you are in right now) and
- The guide to building the Samovar complex yourself.

Below is the list of sections of the assembly guide, but since it is still being filled in, links to some sections may be out of
date.

It is recommended to consult the table of contents directly in the guide to building_it yourself for the Samovar complex.

» Where to start

* Mounting the ESP32

* Minimal configuration

* Buzzer

» Atmospheric pressure sensors

» Temperature sensors

« Voltage regulators in use

 Overview of regulators

» How to connect a regulator to Samovar wirelessly
* Heating element

» Using a boost heating element

* Contactor. RCD. Emergency shutdown
* Cooling

* Using a diaphragm pump

* Using a centrifugal pump

* Without a pump

* Reflux level sensor

* Driver. Stepper motor.

« Distribution by fractions

* Emergency button. Additional emergency sensors
* Recommended configuration

* LCD display, encoder, button

» How to connect a relay module correctly
» Extended configuration

» Meter

* [2CStepper

* Additional features

* NBK (continuous wash column)

* Building and flashing with Platform!O
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https://www.samovar-tool.ru/doc/en/device/index.html#
https://www.samovar-tool.ru/doc/en/device/s_chego_nachat.html
https://www.samovar-tool.ru/doc/en/device/montazh_esp32.html
https://www.samovar-tool.ru/doc/en/device/minimalnaya_konfiguratsiya.html
https://www.samovar-tool.ru/doc/en/device/zummer.html
https://www.samovar-tool.ru/doc/en/device/datchiki_atmosfernogo_davleniya.html
https://www.samovar-tool.ru/doc/en/device/datchiki_temperatury.html
https://www.samovar-tool.ru/doc/en/device/ispolzuemye_regulyatory_napryazheniya.html
https://www.samovar-tool.ru/doc/en/device/obzor_regulyatorov.html
https://www.samovar-tool.ru/doc/en/device/kak_podklyuchit_regulyator_k_samovaru.html
https://www.samovar-tool.ru/doc/en/device/tehn.html
https://www.samovar-tool.ru/doc/en/device/ispolzovanie_razgonnogo_tehna.html
https://www.samovar-tool.ru/doc/en/device/kontaktor__uzo__avarijnoe_otklyuchenie.html
https://www.samovar-tool.ru/doc/en/device/okhlazhdenie.html
https://www.samovar-tool.ru/doc/en/device/ispolzovanie_membrannogo_nasosa_.html
https://www.samovar-tool.ru/doc/en/device/ispolzovanie_tsentrobezhnogo_nasosa.html
https://www.samovar-tool.ru/doc/en/device/bez_nasosa.html
https://www.samovar-tool.ru/doc/en/device/datchik_urovnya_flegmy.html
https://www.samovar-tool.ru/doc/en/device/drajver__shagovyj_dvigatel__.html
https://www.samovar-tool.ru/doc/en/device/raspredelenie_po_fraktsiyam.html
https://www.samovar-tool.ru/doc/en/device/avarijnaya_knopka__dopolnitelnye_avarijnye_datchiki.html
https://www.samovar-tool.ru/doc/en/device/rekomendovannaya_konfiguratsiya.html
https://www.samovar-tool.ru/doc/en/device/lcd_displej__ehnkoder__knopka.html
https://www.samovar-tool.ru/doc/en/device/kak_pravilno_podklyuchit_relejnyj_modul.html
https://www.samovar-tool.ru/doc/en/device/rasshirennaya_konfiguratsiya.html
https://www.samovar-tool.ru/doc/en/device/izmeritel.html
https://www.samovar-tool.ru/doc/en/device/i2cstepper.html
https://www.samovar-tool.ru/doc/en/device/dopolnitelnye_vozmozhnosti.html
https://www.samovar-tool.ru/doc/en/device/sborka_i_proshivka_cherez_platformio.html

Preparing the ESP32 for upload
Samovar 7.00: the instructions below using the Arduino IDE remain a valid installation method. As an equal option you can use the configurator:
flash_windows.bat on Windows (only 64-bit Windows 10/11) or flash_macos_linux.sh on macOS/Linux. The configurator installs PlatformlO and the required
ESP32 core version itself; the Arduino IDE is not needed for it. See Building_and flashing_with PlatformlO. The USB controller driver (below) is needed in any
case.

If you have an ESP32, you can already upload the sketch and test how Samovar works.

First, simply connect the ESP32 to a USB port of the computer.

The ESP32 board has an onboard USB and a CH340/CH341 or CP210x controller (this is usually stated on the product
page)

Look in "This PC > Properties > Device Manager - Ports (COM & LPT)" («39ToT KomnbtoTep > CBoiicTBa > [ncnetyep
ycTpoiicTs - MopTbl (COM u LPT)»); a new port should appear.

& Nucneruep ycrpoiicTs

@aiin  Jdeiictene  Bug  Cnpaeka
e m Hm B

v & Master2

w Dataram RAMDisk Devices
s DVD-pguckoBogbl M AMCKOBOAE! KOMMNAKT-ANCKOE

I Ayanosxoasl u ayanosbixoas!
O& Buaeoaganteps
= JVCKOBBIE yCTPOHCTEE
Ij| 3ByKoBIE WIPOBbIE M BMAEOYCTPORCTES
® Kamepe
= Knasnatypsl
[ Komnstotep
== Kontponnepe: IDE ATA/ATAPI
i Koutponnepe: USB
S KoHTponnepe! 3anomuHatoLLm ycTpoiicTs
[ Monutopel
@ Mbiwm u nHbie yrasbiBaOLME yCTpOlicTEa
™ Ouepean neyatw
E MeperocHsie ycTpoiicTea
w ﬁ Mopter (COM 1 LPT)
i Silicon Labs CP210x USB to UART Bridge (COM3) *—
B Nporpammneie yerpoiictea
1 Mpoueccope
5P Ceresbie apantepel
I3 Cwcremnbie yerpoiicTea
i Yerpoiicrea HID (Human Interface Devices)

If the computer has detected new hardware but has not installed the driver, the new port will not appear. You need to
download the drivers for the controller on your ESP32 board and install them manually.

Download the driver CH340/CH341 (Windows, Mac, Linux)

Download the drivers 210/341 from our website, Windows only.

To upload the sketch to the ESP32, you need to install the Arduino IDE. It is used as a sketch editor, as a sketch
compiler, and also for uploading the compiled program to the ESP32..

Below and further on, a method of the initial installation of the Samovar sketch to the ESP32 is offered that will
give a guaranteed positive result.

We download and install the Arduino IDE version 1.8.x.
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https://www.samovar-tool.ru/doc/en/device/sborka_i_proshivka_cherez_platformio.html
https://wch-ic.com/downloads/CH341SER_EXE.html
https://www.samovar-tool.ru/doc/files/Drivers%20Windows%20210_341.zip
https://www.arduino.cc/en/software#legacy-ide-18x

Legacy IDE (1.8.X)

DOWNLOAD OPTIONS

Al'duino IDE 1819 Windows Win 7 and newer

Windows zP file

B CrauaTh yCTAHOBOYHBIH (aiia

- _ : Windows app Win21or10 | Get 53
The open-source Arduino Software (IDE) makes it easy to write code :

and upload it to the board. This software can be used with any Arduino
board

VA Cxavath Zip-apxue

Refer to the Arduino IDE 1.x documentation for installation
instructions.

Mac OS X 10.10 or newer
SOURCE CODE

Release Notes

Active development of the Arduino software is hosted by GitHub. See waigt =
the instructions for building the code. Latest release source code SHESsinE e sas]
archives are available here. The archives are PGP-signed so they can
be verified using this gpg key

Download the installer

The installer for installing in the operating system
Download the zip archive

For running without installing in the OS

Whichever option you choose, you will be asked to thank the developers; that is up to you.

If you just want to download the program, press the "JUST DOWNLOAD" button. Another window opens offering to
subscribe to the news; press the "JUST DOWNLOAD" button again.

A file will be downloaded. If you chose the zip archive, unpack it anywhere on the computer (it is advisable to avoid
Cyrillic characters in the directory path).

If you chose to install the program, it is recommended not just to install it into the default directory but to add the version
number to the directory name. This will make later use easier.

For example.
C:\Program Files(x86)\Arduinol_1_18;
C:\Program Files(x86)\Arduinol_1_16

After installing the Arduino IDE, it must be taught to work with the ESP32; by default it cannot.

* Go to the unpacked or installed folder and run the file arduino.exe

* In the Arduino IDE, open the "Preferences" («Hactpoiiku»)window. To do this, click "File" > "Preferences" («®aiin»
> «HacTpoliku»).

* Paste the link https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json

into the field "Additional Boards Manager URLs" («[lononHuTeNbHbIE CCbUIKA ANA MeHeMKepa naar»), as shown
in the screenshot below.

Hacrpoiem
HacTpolsst  Cemn
Pamseiusersse Manka CKeTueR
Cr'isers\Earesaali Documents'\Arduing
Asbs PEOAKTODA: System Default w  (Hymen nepesamyoc Arduing IDE)
Pasmep upmdTa: 12
Maazmab wmepdeeica: EA Asomamieca | 100 T % (nymen nepesanyos Arduino IDE)
Tena: Tiena no ynomaseno | (Hymen nepesanyos Arduno IDE)
MewasaTe Gewat mmon: [ K [ 3arpysma
Coofuerin KONMARTCDE: | Himero w
] Moscasare romepa crpos
[ Exmorarrs coopasmarnse kona
2] Nposepars kaa nocne sarpysat

[ venonsiosaTs sneusssi peassTop

4] Arpecomse iousposarsee oommmmposareono anpa

(] NposepsTs obroaneres npw sanyoce

] Kormepmipomars dadine oetuedt 8 Homedi doprat (.pde <> .ino)
(] Coxpariame cxeT npw npasepxce i KonsAs

OB WI hittps: i, espressif, comjdjpackage _esp32_index.json, hitp://arduino.esp8266.comstable foackage_e | I I

C:\sers\EsrerssiiDocuments\irduncData\preferences. txt
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Note:

If this field already contains a link to the descriptions of other boards, the links can be separated with commas. Like this:
https.//raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json,
http://arduino.esp8266.com/stable/package_esp8266com_index.json

Attention!

If this field contains the link https://dl.espressif.com/dl/package_esp32_index.json, it must be removed.

* Then click the “OK".

Next, in the Arduino IDE open the "Boards Manager" («MeHemkep nnar»).
To do this, click "Tools" > "Board" > "Boards Manager..." (<MIHCTpyMeHTbI» > «[Mnata» > «MeHegpkep nnar...»).
Arduino 1.8.19

a Ckerd  MHctpymedtol Momowe

ApsToPopmMaTMpoOBaHKNE Ctrl+T

ApXWBMPOBaTE CKETY

McnpaenTe KOAMPOBKY W MEpPEsarpysuTe

0 ¥npaenate GubanoTekamm... Ctrl+Shift+|
MoHuTtop nopTa Ctrl+Shift+ M -
h crapTe 26 (ecimM YCTaHOBNEH Har
E——— MnoTTep no nocnegoeatensHoMy coeguHennmn  Crl+Shift+L
ST HE
WIFi101 / WiFiNINA Firrnware Updater
EE R L R
ESP32 LittleFS Data Upload
IEIDUEH
EEEE R ESPBESkEtChDEtEUprd EE R R R R R R
Lfine sd Mnara: "Arduino Mano" ; MeHeg#ep NNat.
Mpoyeccop: "ATmega38p” 7 Arduino AVR Boards >
(= COMEL mopr i ESP32 Arduino »
lude <Ar
Monyunte nHdopmaumio o niare
{=fin=d( Mporpammarop: "USBasp” ¥
[uda L 3anucate 3arpy3HnK

A new window opens. In the search field type “esp32”. The add-on (or another commonly used name, SDK) for
ESP32 will be found: “ESP32 by Espressif Systems”.

@ Menemkep nnar x
Tun | Bce w | |esp32
uino A
by Arduino

MnaTel 8 ABHHOM NakeTe:
Arduinoc Nano ESP32.
Mare Info

esp32
by Espressif Systems eepcua 2.0.6 INSTALLED

MnaTel B ABHHOM NakeTe:

ESP3Z Dev Board, ESP32-52 Dev Board, ESP32-53 Dev Board, ESP32-C3 Dev Board, Arduino Nano ESP32.
More Info
p—

BuibepuTe Bepoto - YcTaHoBKa ObHoBneHne Yaanute
2.0.18 ~
2.0.15
2.0.14
2.0.13
2.0.12
2.0.11
2.0.10 w
2.0.9 v

SaKpeITh

In the drop-down menu select version 2.0.17, press - Install («<YcTaHoBKka») and wait for the installation to finish

Note:

If the add-on is already installed but its version is different, remove it and install 2.0.17

The PlatformlO configurator uses exactly version 2.0.17 too. The sketch also builds with core 3.x, but the WiFi update
(USE_UPDATE_QOTA) is automatically disabled in it, and the Samovar partition table must be added to the core manually (see
Sketch update).
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Restart the Arduino IDE, then select the required board in the menu "Tools" > "Board > ESP32 Arduino”

(«MiHCTpYMeHTbI» > «Mnata > ESP32 Arduino»).
In our case it is “DOIT ESP32 DEVKIT V1”.

a Ckerd  MHcTpymentel Momowe

DO

bt CTapTE
[peiiTi Ha
[peitTi Ha

(RS TR

O IEIIOEEH
hokk ok kok ko

efine 5Sg

=f CONFI
lude <hn

ldefined

lude "eg

ApsToPopMaTMpOBaHNE Ctrl+T
ApXMEMPOEATE CKETY

WecnpaenTe kognpoBky n NepesarpysuTe

Ctrl+Shift+1
Ctrl+Shift+M

¥npaenate BubanoTtekamm...
MoHutop nopTa

MnoTTep no nocnegosatensHomy coeguHennnn  Crl+Shift+L
WiFi101 / WiFiNINA Firmware Updater

ESP32 LittleFS Data Upload
ESP32 Sketch Data Upload

Mnata: "Arduino Nano"
Mpoueccop: "ATmega328p"
Mopr

Monyunte nHdopmaumio o niare

Mporpammarop: "USBasp”

3anucate 3arpysqnK

ef (SCJM YCTaHOBNEH OaTYME (UISTMH) LIA CMaYMSaHMA Hacy

R R R S e S R T

Khkhkkhh kR hhhkhhkk ok

MeHegpHep nnar..

Arduinc AVR Boards
ESP32 Arduino

if

lude <driver/touch_sensor.h>
lude <esp3i-hal-cpu.h>

Fy
Adafruit [tsyBitsy ESP32
MNodeMCU-325
MH ET LIVE ESP32DevKIT
MH ET LIVE ESP32MiniKit
ESP32vn loT Uno
DOITESP32 DEVKIT V1
DOITESPduine32
OLIMEX ESP32-EVB
OLIMEX ESP32-GATEWAY
Ol IMFEX FSP3?-PoF

Check that in "Tools > Port > Serial ports" («/IHCTpymeHTbI > MNopT > MocnegoBatesibHble NOpThi») the port the board is
connected to is selected.

2 - ¥npaenenwne  (Ctrl+F12 - nactpoiikn)

Arduinc 1.8.19

a Ckery Wuctpymenter Momowe

Aestoopmatnposanne Ctrl+T

ApXUBMPOBATE CKETY

McnpasnTb KoAMPOBKY W NEPEIArPY3NTE

ef (ecim ycTaHOBNEH DATWMR QUeTMH) OIA C1

AEEKKENNNNENNERNRRNNNNENN RN NRN NN NN R NN RN N

R R e R R e P T S R SR

nDCﬂEﬂ,DEETEﬂthIE nopTel

(__

0 ¥npaenate GUBANCTEKIMM. .. Ctrl+Shift+|
MaoHuTop nopTa Ctrl+Shift+M
1 cTapTe
befiri Ha Mnotrep no nocnegoeatensHomy coegniennto  Cirl+Shift+L
DERTH HE
WiFi101 / WiFiNINA Firmware Updater
IEEEEE
ESP32 LittleF5 Data Upload
pORmodey
EEEEREE ESP32 Sketch Data Upload
Lfine Sd Mnara: "DOIT ESP32 DEVKIT V1" >
Upload Speed: "921600" 4
=€ CONFD Flash Frequency: "80MHz" >
lude <Ar
Core Debug Level: "Huqero” H
iefined Erase All Flash Before Sketch Upload: "Disabled” >
P Mepr: "COM3"
!'L_lde =9 Monyunte nHdopmaumo o nare ~  COM3
LE
b o Mporpammarop CeTEBbIE NOPTBI

Now we need to check that everything is done correctly.

In the Arduino IDE, open the example sketch “WiFi Scan”.
To do this, click "File" > "Examples" > (subsection: examples for DOIT ESP32 DEVKIT V1) > "WiFi" > "WiFi Scan"
(«daiin» > «Mpumepbi» > ... > «WiFi» > «WiFi Scan»); the sketch opens in the editor window.
Click the "Upload" («3arpyska») button in the Arduino IDE. Wait a while for the code to compile and upload to the

ESP32 board. The upload button icon looks like this:
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@ WiFi5can | Arduino 1.8.7 (Windows Store 1.8.15.0)

Qaiin lMpaeka Cretd WHorpymentor Momowe

WiFiScan

ginclude "WiFi.h"™

When the sketch is uploaded to the ESP32 successfully, you should see the message "Done uploading" («3arpys3ka
3aBepLlIeHa»)

In the Arduino IDE open "Tools" > "Serial Monitor" («<MHCTpymeHTbI» > «MoOHUTOpP nopTa») and set the data rate to
115200 baud.

Reconnect the ESP32 to the USB port. As a result you should see in the serial monitor all the Wi-Fi networks around the
ESP32 board.

This completes the setup and check of the ESP32.

Now you can proceed to the first upload of the Samovar sketch to the ESP32

If the ESP32 was used before in other projects or the Samovar sketch uploads incorrectly, you need to erase the flash
memory of the ESP32 module

In the Arduino IDE
The Arduino IDE has an "Erase Flash" option. To erase the flash memory:

1. Select the suitable ESP32 board from the "Tools" - "Board" menu («/IHCTpyMEHTbI» — «JloCka).

2. Select the correct COM port from the "Tools" - "Port" menu.

3. Go to the "Tools" - "Erase Flash" menu. In the drop-down menu choose "All Flash Contents" («Bce
cogepxunmoe hNaLL-NnamaTm»).

4. Press the "Erase Flash" option («CTtepeTb thnaww»). The progress is shown in the output console at the bottom of
the IDE. When the process finishes, a confirmation message appears.

With ESPTool
ESPTool is an open-source utility based on Python. To erase the flash memory of the ESP32 module:

1. Open a terminal window on the computer and hold the BOOT button on the ESP32 module.

2. Enter the command in the terminal, replacing COMx with the real COM port of the ESP32:

python -m esptool --port COMx erase_flash.

3. Press Enter.

4. When the erasing process starts in the terminal, you can release the BOOT button. After a few seconds the
ESP32 flash memory will be completely erased.

With the configurator

Run flash_windows.bat (flash_macos_linux.sh), select the COM port of the board and press the "Erase flash completely"
(«MonHocTblo ouncTUTb hrieww) button. Confirm: the firmware, LittleFS and all saved settings will be deleted. The
button works only over a USB connection.
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Important: if after the message "Connecting..." new series of dots appear on the screen, it means the ESP32 module is
not in bootloader/flashing mode. In this case repeat the process while holding the BOOT button while performing
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Initial Sketch Upload
Samovar 7.00: on first start, Samovar 7.00 creates a profile with default values by itself if there are no saved settings yet. Restoring
Samovar_default_settings.txt manually is not required.
Samovar 7.00: the initial installation through Arduino IDE is supported. The alternative way is to choose the board and parameters in the configurator, press
"Flash" («MpowwnTtb»), then, for a new board, separately "Upload LittleFS" («3arpy3unTb LittleFS»).

Before the first upload of the Samovar sketch to the ESP32, the computer and the board must be prepared; read about it in "Preparing_the ESP32 for Upload"

When you install Arduino IDE, the program creates a new directory named Arduino in your documents. The default path is C:\User\Documents\Arduino
This directory needs to be prepared.

When installed, Arduino IDE may put nested directories into ...Documents\Arduino, including ones named libraries and tools. These directories need to
be removed.

Warning, this is important!
To install the Samovar sketch correctly, you must use the libraries and tools that come in the archive with each Samovar release.
Using libraries from earlier releases or from other sources will cause an error when uploading the Samovar sketch to the ESP32.

The recommendations below will help you avoid mistakes at first through inattention and the like. Later you can develop
your own method.

Create a nested directory OLD in ...Documents\Arduino and drag (or cut and paste) the libraries and tools directories created by Arduino IDE during

installation into the OLD directory.
If everything is done correctly, there should be no directories named libraries and tools in C:\User\Documents\Arduino\. Any other directory names are allowed.

Now download the archive with the latest firmware from this link .

Warning!
It is recommended to download the archive from the link above. That is a finished and tested version . The resource also has the
Master version. This is a future version that is under development. It may not work correctly or may not work at all.

6.17 (=)

B HacTpoiikax Temnepatypsl fobaBunack KHonka - 0OHOBUTE AATUMKM TemnepaTypbl. MoXHO No oAHOMY OaTUYMKY
NOAKIMKYATE U COXPaHATL B HACTPOMKAX. BKMOUMNM 0aMH OaTuuk, BLIOpAanu, K YyeMy OH OTHOCHTCA, HaKamNM COXPaHWTS,
BEPHYNUCE B HACTPOWKM, MOAKMIOYMIW EL1le OAMH AATUMK, BEIOpanM, K YEMY OH OTHOCUTCA, HaKanu COXpaHUTL U T. 4.
ObHoeunack Bubnuoteka AnA paboTel C MEHHD 3KpaHa.

OnTuMmM3auma.

v Assets -

ALY [f)source code (zip) last week

—~ [F)source code (targz) last week

ZIP
n Download the archive in ZIP format

TAR
a Download the archive in TAR format (RAR, GZ)

As a rule, the archive is saved to the "Downloads" directory of your browser.
The name of the downloaded archive: Samovar-X.XX, where X.XX corresponds to the version number (all the examples below use version Samovar-
7.00).

Copy (or cut and paste) the downloaded archive into the directory C:\User\Documents\Arduino\ (your path may be different)
® Unpack the archive. A directory Samovar-7.00 appears.

® Goinside - there will be another directory Samovar-7.00. Rename it to Samovar.

® Move exactly this directory Samovar, by dragging (or cut - paste) one level up, into C:\User\Documents\Arduino\

® Go into the Samovar directory. Inside there are directories and files. Move the two directories libraries and tools by dragging one level up, into
C:\User\Documents\Arduino\
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As a result, the following directory structure should form in ...Documents\Arduino\:

I » 3ToT komnerotep * Jokymenter » Arduino
sl

s ran [aTta nzmeHeHnA Twun

5 libraries 08.03.2024 22:28 Manka ¢ dainamm
i oLD 0 Manka c dainamn
£ Samovar 08.03.2024 22:34 Manka c gainamn
7 Samovar-6.17 08.03.2024 22:34 Manka c dainamm
R tools 08.03.2024 22:28 Manka c dainamm

m Samovar-6.17.zip Apxue ZIP - WinR...

® libraries - the libraries

® OLD - old files

® Samovar - the Samovar sketch

® Samovar-7.00 - an empty directory (do not delete it, we will still need it)
® tools - the tools

® Samovar-7.00.zip - the archive with the original sketch.

To compile the sketch, Arduino IDE will use the directories: Samovar, libraries and tools.

Now the sketch is ready to be uploaded to the ESP32.

® Connect the ESP32 to a USB port.

* start Arduino IDE.

* In Arduino IDE open the file Samovar.ino from the directory ..\Documents\Arduino\Samovar\.

* Upload the sketch to the ESP32 exactly as in the upload of the standard example when preparing the ESP32.

@ WiFiScan | Arduine 1.8.7 (Windows Store 1.8.15.0)

Qaiin Mpaeka Cretd WMHorpymenter Momowe

Clicking the arrow starts uploading the release to Samovar

Note.

» Compiling the code can take a long time - do not worry, be patient.

« Ignore the lines highlighted in red in the upload monitor - this is normal. If a critical error occurs, the upload stops and an orange
bar with the error message appeatrs.

Warning!

Some clones of the ESP32 board do not allow the sketch to be uploaded to the ESP without pressing the BOOT button.

There are two ways to upload using the BOOT button.

- If you hold the BOOT button before powering the ESP, apply power, keep holding the button for 3 seconds and then release it,
you can flash the ESP and all the settings made earlier are kept. In particular, the WiFi connection settings.

- If you apply power right away and give the "Upload" command, after the sketch is compiled and the upload to the ESP32 starts,
the Arduino IDE console, after several red lines, shows the message:

"Connecting ....." after which dots start to appear.

At that moment press the BOOT button on the ESP32 board, and release it when the dots stop appearing.

Pressing BOOT only puts the board into bootloader mode and does not by itself erase the Wi-Fi settings.

Installing the Web Interface.
Warning!
Starting with version 6.0 the file system in use has changed. The move to a different file system was made to optimize Samovar's
speed.

After the sketch is installed, the web interface must be installed locally.

Without disconnecting the ESP32 from the computer, in the “Tools” menu select:
- ESP32 LittleFS Data Upload - for versions 6.0 and higher
- ESP32 Sketch Data Upload - for versions below 6.0.
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Press the "Upload" button in Arduino IDE again and wait for the installation to finish. On some ESP32 versions you also
need to use the BOOT button to upload the interface (see above).

Warning! Important!
Recently, perfectly working clones of the ESP32 board have appeared, but if you select in the “Tools” menu > Board > ESP32
Arduino>DOIT ESP32 DEVKIT V1, the web interface is not installed. If you select the ESP32 Dev Module board, the interface
uploads normally.

Warning! Important!
Starting with version 6.0, provided Samovar is connected to the internet, the interface is automatically downloaded and installed
without your involvement.
If you need to roll back to an older version of the sketch (for versions 6.0 and higher), the interface also rolls back to the matching
version by itself.
If there is no internet connection, the interface must be installed for each version yourself - that is, locally.
The firmware compares the interface version on the server (web.samovar-tool.ru, the directory of its own version) with the local
file version.txt and downloads files only if they differ. The serial monitor then prints the lines WEB interface version and Local
interface version. If there is less than 64 KB of free space in LittleFS, the update is cancelled with the message "Web interface
update cancelled: low disk space" («O6HosneHue seb-uHmepgelica omMeHeHo: Masio mecma Ha oucke). If the file system did
not mount (a new board, an erased flash), the firmware formats it by itself - the message "Failed to connect to the file system,
formatting..." («He ydasock Nodk4HuUmMsbCs K ¢haliiosoli cucmeme, chopMamupyem...»).
Addendum.
But, as it turned out, something has changed and this does not work for everyone.
Starting with version 6.20 a parameter has been added to the file Samovar_ini.h:
/#define NOT_USE_INTERFACE_UPDATE //do not use the interface update at boot
When you upload the sketch for the first time, you need to uncomment it:
#define NOT_USE_INTERFACE_UPDATE //do not use the interface update at boot
The interface will then not be updated over the internet. It can be updated only manually. Later, while setting up the sketch, you
can return the line to its original form (comment it out) and see whether the update over the internet works correctly.

Tip

It is recommended to do the initial interface installation locally, over USB. The point is that if the option to update the interface
over the internet is enabled, downloading and updating the interface can take a long time. During that time the interface is not
displayed.

Warning.

Local LittleFS upload is supported in Arduino IDE 1.8.x with the classic uploader and in Arduino IDE 2.x with the ESP32 LittleFS
Data Upload plugin.

Addendum.

In the ESP32 by Espressif Systems board package version 3.0.0 and higher, it became possible to install the interface locally with
a plugin for Arduino IDE 2. The instructions are here. The plugin itself (the file arduino-littlefs-upload-1.1.7.vsix) is in the Samovar
archive in the directory toolS\ESP32LittleFS_Arduino IDE 2.X: copy it to the directory ~/.arduinolDE/plugins/ (on Windows -
C:\Users\<name>\.arduinolDE\plugins\), restart Arduino IDE, press Ctrl+Shift+P and select "Upload LittleFS to
Pico/ESP8266/ESP32".

Note.

On some ESP32 versions, when flashing versions 6.0 and higher using ESP32 LittleFS Data Upload the interface is still not
installed. Why this happens remains a mystery. If this is the case, try several times, alternately, to flash the ESP32 both with
ESP32 LittleFS Data Upload and with ESP32 Sketch Data Upload. After each flashing, check whether the interface has
appeared.

After the sketch and the web interface are uploaded, reboot Samovar with the power disconnected, and then connect Samovar to your Wi-Fi network.
When Samovar is connected to your WI-FI network, open the Samovar interface on a computer by entering the IP
address assigned to it, or the name http://samovar.local, in the browser address bar.

The recommended default values do not need to be loaded manually.

Samovar 7.00: if there is no saved profile yet, the firmware creates and saves the default settings itself. The file Samovar_default_settings.txt from the tools
directory can be used for manual restoring, but it is not required for the first start.

To manually restore a previously saved profile, open "Settings - Other" («<HacTpoiikn — Mpoune»), press "Upload settings file" («3arpysutb thaiin HacTpoek»),
select the file, press "Save" («CoxpaHuTb») and reboot Samovar. You can save your own profile with the "Download settings file" («CkauyaTb ¢haiin HacTpoek»)

button on the same tab.

Note.
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If the upload of the sketch or of the Samovar interface goes wrong, you need to erase the flash memory of the ESP32 module
and do the upload again.

The initial Samovar setup is finished - you can proceed_to setting_up the file Samovar_ini.h for your own equipment.
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Connecting to Wi-Fi
If the SSID and password were entered in the configurator (the "Network" («CeTb») section, the "Wi-Fi SSID" («SSID Wi-Fi») and "Wi-Fi password" («Maponb
Wi-Fi») fields) and the board memory does not yet hold another network, Samovar first tries to connect to them automatically. The serial monitor then shows the
line WiFi: initial credentials loaded from local configuration. If a network was saved earlier, the saved data is used.
If the connection fails, the ESP32 creates the Samovar access point. Connect to it from a phone or computer. If the portal does not open by itself, open
http://192.168.4.1 in a browser, select your home network and enter its password. The same page has a blynk token field - you can enter the device token from
the Samovar mobile app here right away (32 characters); it is saved in the Samovar settings. You can leave the field empty and enter the token later on the
"Settings" («HacTpolikn») page.
You have 6 minutes to enter the data. If the setup is not completed, the device keeps running as a standalone Samovar access point with the password
SamApp123; the interface will be available at http://192.168.4.1.
After a successful connection, you can see the IP address on the display, in the serial monitor (the IP address: line), with the "Get IP" («Monyunts IP») button
in the configurator's "Serial Monitor" («MoHuTOp nopTa») window, in the mobile app, or in the router's client list. Open this IP address in the browser of a device
on the same local network. Instead of the address you can use the name http:/lsamovar.local (NDNS; it does not work in all networks and on all devices).
To reset the saved network, hold the encoder button for at least two seconds during startup. A short press must not erase Wi-Fi. Other ways to reset:
hold the BOOT button (GPIO0) on the ESP32 board for at least two seconds right after power-up - the serial monitor shows GPIO0 held low: erasing WiFi
settings;
on the LCD, select the Reset WiFi menu item;
in the web interface, open "Settings — Other" («HacTpoiikn — MNpoune») and press the "Reset WiFi settings" («C6pocuTb HacTpoliku WiFI») button.
After the reset, Samovar reboots and brings up the Samovar access point again.
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Checking that the installation is correct
This check confirms three things: the firmware has started, the ESP32 has connected to the network, and the web interface opens.

1. Open the serial monitor
. Connect the ESP32 to your computer with a USB cable that carries data.
. In the configurator, press "Serial monitor" (<MoHuTOp nopTax): the log opens in a separate window. In the Arduino IDE, open Tools - Serial Monitor. In
PlatformlO, open PROJECT TASKS -. selected environment — General - Monitor.
. Set the speed to 115200 baud - this is the speed of communication with the board.
. Press RESET/EN on the ESP32, or briefly unplug and replug the USB.

2. Find the connection result
When connecting to your home network, the line Connected to ... appears, followed by IP address: .... Write down the address after the colon. If it fails to
connect to the saved network, Samovar raises the Samovar access point with a setup portal for 6 minutes (see Connecting_to Wi-Fi).
If Samovar has started as its own access point, Started as WiFi AP appears along with the address 192.168.4.1. Connect to the Samovar network and open
this address.
If the same startup lines keep appearing again and again, the ESP32 is rebooting. This is not normal operation: save the whole monitor text from the first startup
line to the reboot.

3. Open the web interface

. Your computer or phone must be connected to the same home network as Samovar, or directly to the Samovar access point.

. Type http:/l and the IP address into the browser address bar, for example http://192.168.2.100. Use exactly HTTP, without the letter s.

. The Samovar page should open, showing the version, the temperatures and the Settings («HacTtpoiiku») button. Press Settings and make sure the page opens.
If a router page or another device's page opens instead of the interface, the IP address is wrong. Look up the address again in the serial monitor, on the display,
with the "Get IP" («MonyuuTb IP») button in the configurator's "Serial monitor" window, or in the router's client list. On the same network you can open
http:/lsamovar.local.

The web interface is updated by Samovar itself from the server for the installed firmware version; in the serial monitor these are the lines WEB interface
version and Local interface version. If there is no network connection, WEB interface update skipped: no WiFi connection appears. For the first check, do
not disable the update mechanism and do not replace individual files by hand.
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Sketch setup*

Samovar 7.00: the parameters can be set up either in the way described below for the Arduino IDE or through the configurator. The configurator saves the
selected values in user_config_override.h, without changing the main Samovar_ini.h file. The firmware includes this file automatically, and its values override
Samovar_ini.h; it can also be created by hand from the user_config_override.example.h template. In the configurator the parameters are arranged in sections
(the "Section" («Pa3gen») list): Main («OcHoBHble»), Temperatures («Temnepatypbl»), Pumps («Hacocbl»), NBK («HBEK»), Regulator («Perynatop»), Equipment
(«O6opyaoBaHue»), Rectification («PekTudmkaums»), BK («BK»), Network («CeTb»), Sensors («[atuukn»), Stepper motor («LLiaroBbiii ABUratesnb»).

To set up the sketch for your equipment configuration, open it in the Arduino IDE and make changes in the Samovar_ini.h file
In the Arduino IDE, open the file Samovar.ino from the folder ...\Documents\Arduino\Samovar\.

This loads into the Arduino IDE all the files located in the ..\Documents\Arduino\Samovar\ folder

In the top row of the Arduino IDE, find the Samovar_ini.h tab and start editing.

@ Samovwar - Samovar_inih | Arduine 1.8.19

®Qaiin lMpaeka Ckery WMHorpymenter Momowe

Samovar_ini.h

1 |#ifndef SEMOVER I H

#define SEMOVER I H

#include <Arduino.h:>
IIIII(LAAAAAAIAAAALAAAAAAIAAAALAAAAAAAAAAALAAAAAAIAAAALAAAAAAAAAAALAAAAAAIAAAALAAAAAAIAAAALAAAAAAAAAAALAAAAAAIAAAALA

L B

w

// TapameTps
fflllllllllAlllllllllllAlllllllllllAlllllllllllAlllllllllllAlllllllllllAlllllllllllAlllllllllllAAALAJAAAAIAAAALA

#define SAMOVAR HOST "samovar™

B g R R e SR R E R R P e

-1

w o

R e e R

11 // HacTpofxM NpeOcfbHHK SHAYSHIGI ONA KOHTPONA aSTOMaTHRM
ll.fll.fl.lll1111111ALAAAAlllllllllllllllllllllll11All11Allll11AllAAAlllllllllllllllllllllllALAAAAlllllllllllllllllllll

13 //TeMnepaTypa BOIH, NpH OOCTHESHMM KOTOpoH GyOeT CHNOBENEH ONEpaTOR

14 #define ALARM WATER_TEMF 70

15 //MaxcHManbHO® 3SHaYeHMe TEeMNepPaTypd BOIOH, OPHM KOTOPROM BHRIDYMTCA OMTaHHEe

16 #define MAX WATER TEMFP 75

17 |/ /MaxciManssoe SHAYSHME TEMISDATYERH Napa, OPM KOTOPOM BHRIDWUMTCA OMTaHHE

#define MRX STEAM TEMP 98.8

19 |/ /MaxciManeHoe 3HaYSHME TeMOepaTypd 8 TCR, OpM KOTOpROM BHEIOUMTCH IMTaHHE

20 #define MAX ACP TEMP 55

21 //SHa4eHME TEMIepaTyps IaT4¥MKa NaPa, ODM KOTODOM KONOHHa NepefOeT M3 pe¥MMa pasroHa B pafowdl pemad, a 8 DEXME OMCTMIUIRIOY OPH
22 #define CHANGE_POWER_MODE_STEAM TEMP 3§

23 //SHadYeHME TEMOEPATYPH IDaTHMKa B KyDe, OPM KOTOPOM OTKPOSTCH RIaNaH NONa¥M BOOH M BRIDYMTCHA HACOC NONaYM BOIH

24 #define OPEN_VALVE_TANK TEMP 77

25 //PasHOCTE MeX®Oy SalaHHOM T OXNa®OeHMA S00M M T BOMM, Oo KoTopoil Symer pafoTaTe Hacoc NOCNe 3aBeplieHMA NpPOLEcCca NEPeTOHKM B Dem
26 #define DELTA T CLOSE_VALVE 20

To keep a line of code from being compiled and therefore executed by Samovar, put the characters // in front of the line (comment it out).

And vice versa, to make a line run, remove the characters // (uncomment it)

It is recommended to exclude exactly those lines that relate to equipment you do not have, rather than switching off in a row all the parameters that you think
you will not need.

For convenience, the code in the file is divided into blocks.

#define SAMOVAR_HOST "samovar"

Samovar's name on the network. The device is available under it as http://samovar.local (nDNS), and under the same name it is visible in the network ports of
the Arduino IDE and the configurator when updating over WiFi. In the configurator: section "Main" («OcHoBHble»), "Device hame on the network" («/ms
YCTPOIACTBA B CETU»).

Block

//Selecting the ESP32 board in use
//
//#tdefine BOARD DEVKIT
//#define BOARD LILYGO
//#define BOARD ESP32S3

// Fkkkkkkkkk Kk kkkkkkkk

Skip this. The firmware determines the board type by itself from the board selected in the Arduino IDE (DOIT ESP32 DEVKIT V1 / ESP32 Dev Module - DEVKIT,
ESP32S3 Dev Module - ESP32S3), or from the board selected in the configurator. If nothing is detected, DEVKIT is used.

You can start editing values and enabling/disabling lines of code from this line:

//Water temperature at which the operator will be alerted
#define ALARM_WATER_TEMP 70

Here 70 is the temperature in degrees Celsius. When it is reached, a message about the critical coolant temperature (hereinafter CT) is issued. If a buzzer is
used and event notification is enabled in the interface, Samovar also alerts with a sound. The alerts keep coming until the temperature drops. If you want the
alert to come at a different temperature, change the number 70.
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//Maximum water temperature at which the power will be turned off
#define MAX_WATER_TEMP 75
When the CT reaches 75°, Samovar gives the command to turn the heating off.

//Maximum steam temperature at which the power will be turned off

#define MAX_STEAM_TEMP 98.8
When the steam sensor temperature reaches 98.8°, Samovar gives the command to turn the heating off.

//Maximum temperature in the TCA at which the power will be turned off
#define MAX_ACP_TEMP 75
When the TCA sensor temperature reaches 75°, Samovar gives the command to turn the heating off. (See also TCA sensor setpoint)

//Steam sensor temperature at which the column switches from boost mode to working mode, and in distillation mode, with a
steam sensor installed, detects the start of boiling

#define CHANGE_POWER_MODE_STEAM_TEMP 39

When the steam sensor temperature (or the temperature of the upper sensor in the column section) reaches 39°, Samovar gives the regulator the "stop boost"
command and sets on the regulator the voltage specified in the first line of the take-off program. In distillation mode, Samovar uses the same steam sensor
temperature to detect the start of boiling. In the configurator: "Temperatures" («TemnepaTtypbl»), "Boost transition temperature, °C" («Temnepartypa nepexoga u3
pasroHa, °C»).

//Boiler sensor temperature at which the water supply valve opens and the water supply pump turns on

#define OPEN_VALVE_TANK_TEMP 77

At a boiler temperature of 77°, the command to open the water supply valve is given, the PWM control signal to turn on the pump is sent at the same time, and a
message is sent to the operator that the water must be opened.

The message is sent in any case, even if neither a pump nor a valve is used, or the water is already open.

#define DELTA_T_CLOSE_VALVE 20
/IThe difference between the set water cooling T and the water T, down to which the pump will keep running after the distillation process ends in distillation and
rectification modes. The value is in degrees C°, it can be changed. Disabling it is strongly discouraged. (for details see here)

//Lower value (in percent) for the PWM regulator for the pump. Choose a value that ensures water flow

#define PWM_LOW_VALUE 10

As is well known, a motor needs a higher voltage to start than to keep running. This line sets the minimum possible value (in percent) at which the motor can
keep the water supply pump running without stopping.

//Lower value (in percent) at which the PWM regulator for the pump starts working. Choose a value that is guaranteed to start the
motor

#define PWM_START_VALUE 40

The value in % of the rated voltage at which the pump motor is guaranteed to start.

That is, if your pump (provided that it is already installed in the system and has liquid in it) reliably starts when a voltage of 6 volts or more is applied, and does
not start at less, then with its rated voltage of 12 volts this is 50% of the rated value. So the number 40 must be replaced with 50.

//Correction for the servo rotation angle.

int8_t servoDelta[11] = {0, -2, -3, -4, -3, -2, 0, 0, 0, 0, -2};

Correction of the rotation angle of the take-off table servo for precise positioning. It is given in degrees. Each position is corrected individually. It does not depend
on the correction of neighboring positions.

For example, if the rocker arm has "overshot" position No. 2 and we set minus 10°, this value (-10) does not need to be taken into account when correcting
position No. 3.

//Difference between the target temperature and the current temperature (for Beer and sous-vide modes) until which heating will
be at full power (in boost mode).

#define HEAT_DELTA 1

For Beer and sous-vide modes. The value is given in degrees Celsius. This parameter relates to the main heater. It means that heating is at full power as long as
the difference between the actual temperature and the one set in the mashing program line is greater than 1°. As soon as the difference is less than or equal to
the one specified in #define HEAT_DELTA, the regulator is told to reduce heating so as to reach the set temperature smoothly and/or not exceed it by much.

If you have a fairly powerful heater, increase the value so as not to "overshoot" the target temperature.

//If the difference between the target temperature and the current temperature (for Beer and sous-vide modes) is greater than the
set one, then when a UART-controlled regulator is used, relay No. 4 additionally turns on the boost heating element; when the
difference is smaller, the boost heating element turns off

#define ACCELERATION_HEATER DELTA 4

For Beer and sous-vide modes. The value is given in degrees Celsius. The parameter relates exclusively to the additional heater.
If the boiler temperature is lower than the target (in this case by 4°), the additional heater turns on.

//Boiling temperature (for Beer mode)

#define BOILING_TEMP 98.9

For Beer and sous-vide modes. The value is given in degrees Celsius. The value is set manually and tells Samovar at what temperature on your equipment real
boiling started in the boiler. The value affects the operating algorithm of the main and additional heaters

//Default distillation end temperature
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#define DEFAULT_DIST_TEMP 99.9
For distillation mode. The boiler temperature at which the run ends, if the distillation program does not set another value. In the configurator: "Temperatures"”
(«TemnepaTtypbl»), "Distillation end temperature, °C" («TemnepaTypa 3aBepLUeHUs AUCTUANALUN, °C»).

Settings for using Samovar subsystems

#define SAMOVAR_USE_BLYNK /luse Blynk in the project

If you do not use Blynk, this line must be commented out with //.

#define BLYNK_SAMOVAR_TOOL "samovar-tool.ru" //use the free Blynk server samovar-tool.ru instead of the Blynk cloud
If you use a paid Blynk server rather than the server provided by the developer, the line must be commented out .

/f#define USE_MQTT //send readings to your own MQTT broker

To save logs to the cloud this parameter is not needed: if the device token is set in the settings and SAMOVAR_USE_BLYNK is enabled, Samovar's log and
messages go to the samovar-tool.ru server on their own. Register on the www.samovar-tool.ru website and enter the device token when editing your profile; the
logs will then be available on the site through the menu: User - Logs. More details in the section - Logs and charts in the cloud.

USE_MQTT is a separate, optional sending of a shortened readings line to an arbitrary MQTT broker (without TLS, every 4 seconds during a process and every
5 seconds when idle). This line is not in Samovar_ini.h: the parameter is enabled in the configurator (section "Network" («CeTb»): "MQTT server" («Cepsep
MQTT»), "MQTT port" («MopT MQTT»), "MQTT user" («[Monb3osarens MQTT»), "MQTT password" («[Maponb MQTT»), "MQTT topic" («Tonmk MQTT»)) or in
user_config_override.h, where MQTT_SERVER, MQTT_PORT, MQTT_USER, MQTT_PASSWORD and MQTT_TOPIC must be set; without them a build with
USE_MQTT stops with an error.

Selecting the power regulator

In the file Samovar_ini.h the selection is made with ordinary lines:

#define SAMOVAR_USE_POWER

//Hdefine KVIC _USE_9600

/f#define SAMOVAR_USE_RMVK

/f#define SAMOVAR_USE_SEM_AVR

When building with the Arduino IDE leave the lines as follows:

KVIC: change nothing. The SAMOVAR_USE_POWER line is already enabled in the original file, and the RMVK and SEM_AVR lines are commented out.
RMVK: uncomment only the line SAMOVAR_USE_RMVK. The firmware enables the necessary general regulator support automatically.

SEM_AVR: uncomment only the line SAMOVAR_USE_SEM_AVR. The firmware enables RMVK protocol support and general regulator support automatically.
Without a UART-controlled regulator: comment out SAMOVAR_USE_POWER, SAMOVAR _USE_RMVK and SAMOVAR _USE_SEM_AVR.

The KVIC_USE_9600 parameter applies only to KVIC: uncomment it for a regulator with a UART speed of 9600. If the regulator uses 38400, leave the line
commented out.

When building with PlatformlO you do not need to change these lines by hand: choose a ready-made environment, Samovar, Samovar_no_power,
Samovar_rmvk or Samovar_sem (there are also Samovar_s3 for the ESP32-S3 board, Samovar_lua and Samovar_alarm_button). The configurator
chooses the environment by itself from the "Power regulator" («Perynstop mowHocTv») group (Do not use («He ncnone3osatb») / KVIC / RMVK / SEM_AVR)
and the board. Details are given in the instructions Building_and flashing_with PlatformIO.

A detailed description of the equipment is given in the section Voltage regulators used.

Parameters for the NBK

#define NBK_MULT_PAUSE_OVERFLOW 2 // number of inertias used as the pause after flooding

#define NBK_PUMP_LIMIT 30 // maximum wash pump capacity for Optimization, I/h

#define NBK_WORK_PRESSURE_RATIO 0.5f // working pressure ceiling = a fraction of the flooding pressure

#define NBK_PRESSURE_MARGIN 5 // mm Hg below the pressure at the moment of flooding when learning the ceiling
/f#define USE_NBK_DELTA_PRESSURE // stillage temperature correction by the pressure in the stillage drain

//#define USE_NBK_END_BY_STEAM_RISE // finish NBK operation when the steam T has risen by NBK_END_STEAM_RISE
relative to the minimum

#define NBK_END_STEAM_RISE 5.0f // steam T rise threshold (°C) for USE_NBK_END_BY_STEAM_RISE

Needed only for continuous wash column mode; in the configurator: section "NBK" («HBEK»). If the NBK is not used, leave them as they are. More details in the
section NBK.

#define SAMOVAR_USE_POWER_START_TIME 2000 /idelay before sending the boost command to the regulator. Ensures "cold" closing of the
power circuit by the contactor.

To avoid an electric arc on the contactor's power contacts. After the "Turn on heating" («BkntounTb Harpes») command,
relay No. 1 operates and turns on the contactor, which in turn closes the power circuit to the heater. After the time set in

milliseconds, the regulator supplies voltage.

Switching off happens in the reverse order. First the regulator cuts off the voltage, and then, after a delay, the contactor

opens.

(See Load connection/disconnection algorithm)

#define LCD_RESET_PERIOD_MS 240000UL //period (ms) of the periodic re-initialization of the LCD display, 4 minutes
Protection against the display "freezing" on I2C. No need to change it. In the configurator: "Equipment” («O6opygoBaHue»), "Display reset period, ms" («lMepuog,
cbpoca gucnnes, Mc»).

#define USE_WATERSENSOR //use the cooling water flow sensor. If used, then if there is no water for the set time
Samovar turns the column heating off

The flow sensor works on the Hall sensor principle. If there is coolant flow, Samovar receives periodic pulses. If there are no pulses or they arrive too rarely,
Samovar turns the heating off and sends an alert.
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#define WF_CALIBRATION 98 //Value for the flow sensor F=98*Q(L/min); for a different sensor, set a different value.
Flow sensor correction. If 1 liter of water is passed through the sensor, 5880 pulses are received from it. In reality the number of pulses per 1 liter differs at
different water flow rates. The correction can be made by changing the value 98.

#define WATER_FLOW_MIN_PULSES 7 //Flow is considered real if the number of pulses per cycle is not less than this
threshold

Filters out single pulses of the flow sensor when the water is closed. If Samovar sees flow where there is none, increase the value; if it turns the heating off at a
weak flow, decrease it. In the configurator: "Pumps" («Hacocbi»), "Minimum flow pulses" («<MUHUMYM UMMYNbLCOB MOTOKa»).

#define USE_HEAD_LEVEL_SENSOR /luse the reflux level sensor in the head (P-N-P sensor). If used, when the
sensor triggers, the power is reduced by 1*PWR_FACTOR (for KVIC: 1 V, for RMVK: 2 V; for SEM_AVR: by 3% of the current
value)

Use a reflux level sensor whose output is a logic one when it triggers.

#define IGNORE_HEAD_ LEVEL_SENSOR_SETTING //if the reflux sensor is used, ignore the command to disable the sensor in the WEB
interface. (If you comment it out, a checkbox appears in the interface, on the Settings («HacTpoliku») tab, with which you can enable or disable the use of the
reflux sensor.)

For example.

If the line

/ldefine USE_HEAD LEVEL SENSOR // use the reflux level sensor... is commented out, the sensor is not used, and it does not
matter in what state (commented out or uncommented) the next line is.

If the line #define USE_HEAD LEVEL SENSOR is uncommented, the state of the next line is taken into account:

#define IGNORE_HEAD_LEVEL_SENSOR_SETTING - If it is uncommented, there is no checkbox for controlling the reflux
sensor in the WEB interface. Accordingly, the sensor cannot be disabled from the WEB interface.
If /f#define IGNORE_HEAD_LEVEL_SENSOR_SETTING is commented out, the use of the reflux level sensor can be quickly
switched on and off (item 5) from the WEB interface.

/#define WHLS_HIGH_PULL //use an N-P-N liquid level sensor

Use a reflux level sensor whose output is a logic zero when it triggers.

#define USE_WATER_PUMP //luse PWM control for the water pump and/or for switching on the stirrer for Beer
mode

If the pump for automatically maintaining the CT is not used and the stirrer in Beer mode is not connected, the line must be commented out. In the configurator:
"Pumps" («Hacocbl»), "Control the water pump or stirrer" («YnpasnsaTb HACOCOM BOAbI MW MeLLaKon»).

/#define USE_WATER_VALVE LOW //use valve control to adjust the water pressure
When a bypass valve is used, the line must be uncommented. The valve is connected in place of the pump. It works
on the thermostat principle. If the temperature exceeds the set one, the valve opens; when the temperature falls below

the set one, it closes. More details here.
If a normally closed valve is used on the bypass line, the value LOW must be replaced with HIGH.
If the CT is regulated manually or by some third-party device, both lines must be commented out.

/#define USE_ALARM_BTN //use the emergency button.
Pressing it stops the water supply and cuts off the power. You can use it by installing leak sensors (an unlimited number of
devices with "dry contacts"” connected in parallel is allowed), or an ordinary button (it can also be connected in parallel with the

sensors)
More details in the section Emergency button. Additional emergency sensors

#define USE_BODY_TEMP_AUTOSET //use automatic hearts T correction for the first hearts or pre-flooding take-off
program after the heads, and also for the pre-flooding program if it comes before the second-to-last hearts or pre-flooding take-off
program

In the standard Samovar 7.00 build this function is enabled. It cannot be commented out: the firmware enables USE_BODY_TEMP_AUTOSET forcibly
(Samovar.h). In the configurator it is in the "Rectification” («PekTndhmkauus») section ("Hearts temperature auto-correction” («ABTOKOPpeEKLMSA TeMnepaTypbl
Tena»)), and the rise limit BODY_TEMP_AUTOSET_MAX_RISE is there too (see below).

The take-off will not be paused provided that:

For the line Hearts («Teno»). If a Hearts line comes right after a Heads line and is followed by two Hearts or Pre-
flooding lines in any combination.

For the line Pre-flooding («Mpeasaxne6»). If a Pre-flooding line is anywhere in the take-off program and is followed by
two Hearts or Pre-flooding lines in any combination

//Choose which pressure sensor is used and leave only one line. The other lines must be commented out.
//#define USE_BMP180 /luse the BMP180/BMP085 pressure sensor
//#define USE_BMP280 /luse the BMP280 pressure sensor
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/#define USE_BMP280_ALT //use the BMP280 pressure sensor with an alternative address
/#define USE_BME280 //use the BME280 pressure sensor
#define USE_BME680 //use the BMEG680 pressure sensor

Choose which atmospheric pressure sensor is used and leave only one line. The other lines must be commented out. If an atmospheric pressure sensor is not
used, you can comment out all the lines. But then Samovar will not correct the boiling temperature depending on the atmospheric pressure.

#define USE_BTN //use the button
Use the universal button on Samovar. It is connected to the D39 output of the ESP32. A handy button, but if it is not used, it is better to disable it.

#define USE_UPDATE_OTA  //use ArduinoOTA for updating over WiFi. Handy for debugging; during operation it puts extra
load on the ESP32
If a serial wired connection is used to update the ESP32 sketch, this line can be commented out. Updating over WiFi will then be unavailable. When building

with ESP32 core version 3., the firmware disables this parameter by itself. In the configurator: "Network" («CeTb»), "Allow update over Wi-Fi" («Pa3pewumTb
o6HoBneHne no Wi-Fi»).

/#tdefine USE_EXPANDER 0x20 //use the PCF8575 port expander
/#define USE_ANALOG_EXPANDER 0x48 /luse the PCF8591 analog port expander
/f#define USE_LUA //use Lua for writing scripts to control Samovar and the port expander

Enabling the use of port expanders and the Lua scripting language. More details in the section Extending_the capabilities

//Selecting the type of pressure sensor used in the column. Only one type can be used.

/#define USE_PRESSURE_XGZ 32 /luse the XGZP6897D pressure sensor (or similar). The value is the K parameter
from the sensor's table

/f#define USE_PRESSURE_1IWIRE {0x22, 0x22, 0x22, 0x22, 0x22, 0x22, 0x22, 0x55} //use a pressure sensor over 1Wire

/f#define USE_PRESSURE_MPX //use the MPX5010D pressure sensor

Pressure sensor in the column (not to be confused with the atmospheric pressure sensor above). It is needed for the NBK and for monitoring the pressure in the
column. Uncomment only one line; if two or three are uncommented, the MPX5010D is used. If there is no sensor, leave all three lines commented out. In the
configurator: the "Column pressure sensor" («[Jatuvk AaBfeHns B KOSIOHHE») group.

/i#define USE_STEPPER_ACCELERATION //use smooth start and braking of the stepper motor
Turn on smooth acceleration of the take-off pump; it will also stop smoothly.

/f#tdefine STEPPER_REVERSE  //reverse the stepper motor rotation direction
If you need the take-off pump motor (Nemal7) to rotate in the other direction, the line must be uncommented.

//#define 12CStepperStepMI 16000 //number of steps per ml for the I12CStepper

Only when an external I2CStepper module is used. Sets the initial calibration of the take-off pump (steps per milliliter). In the configurator: "Stepper motor"
(«LWLaroBbIii aBurartenb»), "Steps per ml for 12CStepper" («LLaroB Ha mn gns 12CStepper»).

/f#define COLUMN_WETTING //if a reflux level sensor is installed, at the start of rectification bring the column to pre-
flooding to wet the packing
/f#define WETTING_POWER 220 //regulator voltage/power (for SEM_AVR) when wetting the packing

Wetting the packing before rectification. Works only with the reflux level sensor (USE_HEAD_LEVEL_SENSOR): after boost, Samovar holds on the regulator the
voltage of the first program line (if it is not set, 220 V; for SEM_AVR, WETTING_POWER), reduces it in steps down to 80% if necessary and waits for the reflux
level sensor to trigger, for no more than 20 minutes. In the messages: "Column packing wetting started" («<Hauano cmaunBaHusi HacaAkvi KOJTOHHbI») and
"Column packing wetted successfully!" («Hacaaxa konoHHbl ycneluHo cmodeHal»). In the configurator: "Rectification” («PekTudpmkauums»), "Wetting the packing
before rectification" («<CmaunBaHue Hacafku nepes pektudukaumeii») and "Packing wetting power" («MOLLHOCTb CMauMBaHUs Hacaaku»).

/f#define NOT_USE_INTERFACE_UPDATE //do not update the interface on startup

Samovar compares the locally installed version of the interface with the version available remotely and, if they do not
match, updates it.

This approach lets you keep files with your own developments in Samovar. A local update overwrites everything, while
an update over the internet updates only the interface, and scripts and settings are kept.

For a new version you do not need to upload the interface; it updates automatically.

But, as it turned out, something has changed and this does not work for everyone.

If this parameter is uncommented, the interface will not be updated over the internet.

/#define KVIC_DEBUG //debug messages of the exchange with the KVIC regulator to the serial monitor

Needed only when troubleshooting communication with the regulator. In the configurator: "Regulator" («Perynatop»), "KVIC debug messages" («OTnagouHble
coobueHns KVIC»).

Rectification algorithm parameters

#define PAUSE_RESUME_HYSTERESIS_DELTA 0.07f //hysteresis (°C) between the pause entry threshold by steam/column
section T and the exit threshold

#define PROGRAM_ROW_STOP_PAUSE_LIMIT 3 //number of stop pauses during the current program line after which the
line's base speed is reduced automatically
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#define PROGRAM_ROW_STOP_PAUSE_SPEED_CUT_PCT 10 //by how many % to reduce the line's base speed when
PROGRAM_ROW _STOP_PAUSE_LIMIT is triggered

#define PROGRAM_DONE_AUTO_POWEROFF_MIN 30 //time (min) to hold the status "Program execution finished"
(«BbinosiHeHue npozpammbi 3asepweHo») (the pump is stopped, heating continues), after which it switches off automatically. 0 =
switch off immediately

#define BODY_TEMP_AUTOSET_MAX_RISE 0.3f  //limit (°C) of the automatic rise of the hearts T within one program line
The default values are chosen for a typical column; do not change them unless necessary. In the configurator: section "Rectification” («PekTudomkayms»).

BK mode parameters

#define BK_STEAM_SETPOINT_MIN 30 //lower limit of the BK dephlegmator steam T setpoint (5th field of the program
line), °C; O - water by hand

#define BK_STEAM_SETPOINT_MAX 100 /lupper limit of the BK dephlegmator steam T setpoint, °C

#define BK_WATER_ADJUST_PERIOD_MS 60000 //BK water regulator step period, ms

#define BK_WATER_DEADBAND 0.2f //dead band (°C) around the BK steam setpoint

#define BK_WATER_PWM_STEP 30 //BK water PWM regulator step (out of 1023)
Setpoint limits and the step of automatic water regulation in wash column mode. In the configurator: section "BK" («BK»).

After editing the file, you must upload the sketch to the ESP32 again. To do this, click the arrow on the top panel of the Arduino IDE and wait for the upload to
finish.

@ WiFiScan | Arduino 1.8.7 (Windows Store 1.8.15.0)

Qaiin lMpaeka Cretd WMHorpymentor MNomowes

Your Samovar is ready to work.

Note.

From now on, when you install a new release, you do not have to edit Samovar_ini.h every time.

When updating through the Arduino IDE, compare the new and old Samovar_ini.h and transfer only your own values. Do not replace the new file entirely with the
old one: a new release may have parameters without which the configuration would be incomplete. The configurator stores user differences separately in
user_config_override.h.

It is better to edit the new file itself rather than add lines from the new code to the old one, to avoid accidental errors (see
Updating_the sketch).

For comparing and editing you can use special programs that can compare two different files, visually showing the differences
between them.

Warning.
It is recommended to download the archive with the new Samovar release from this link. It will be a stable and tested version.

* For developers. A description of the sketch sections and a block diagram are on github.com

1. User interaction (web and LCD)

2. Process program execution

3. System state and mode management

4. Sensor data acquisition

5. Hardware control (actuators)

6. Safety monitoring_and alarms

7. Configuration persistence

8. Network and external communication

Other files and lines with explanations:

file Samovar_pin.h
Samovar 7.00: the TARGET_WATER_TEMP constant is no longer in this file. The water temperature maintained by the pump PWM regulator is taken in all

modes (including the NBK) from the "Water sensor setpoint" («YcTaBka gatuvka Bogbl») field on the Settings - Temperature («<HacTpoiiku - Temnepartypax) tab; if
the field is empty, the firmware uses 48°. When the process has finished and the outlet water temperature becomes lower than the setpoint by
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DELTA_T_CLOSE_VALVE (20° by default, see above), Samovar stops the pump, gives the command to close the water valve and sends an alert that the water
must be closed.

file pumppwm.h

define PUMP_PWM_FREQ 15
Minimum PWM frequency of the cooling pump, in hertz
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Updating the sketch
Samovar 7.00: updating through the Arduino IDE is supported. As an equal option, you can run the configurator of the new release and press "Flash"
(«MpownTb»); LittleFS is uploaded with a separate "Upload LittleFS" («3arpy3uTb LittleFS») button and replaces the web interface files (user files in LittleFS may
be lost in the process). The configurator stores your values in the user_config_override.h file next to the sketch - copy it to the directory of the new release, and
the settings will be kept. You can also flash over Wi-Fi: the "Update" («<O6HOBUTb») button finds Samovar on the network if "Allow Wi-Fi update" («Pa3speLmnTb
o6HoBneHve no Wi-Fi») is enabled in the "Network" («CeTb») section (USE_UPDATE_OTA).

As new versions come out, updating will become necessary. A new release may come with new or changed libraries and tools. Therefore, to avoid errors, it is
recommended each time to use exactly the libraries and tools that are in the archive of the specific release.

Attention! Important!

Starting with version 6.0, provided that Samovar is connected to the internet, the interface will be updated automatically
for the specific sketch version, i.e. if you need to roll back to an older sketch version, the interface will also roll back to
the corresponding version. If there is no internet connection, the interface must be installed by yourself, locally.

Updating the sketch

Using the section Initial sketch upload we prepared a certain structure of files and directories in ...Documents\Arduino. We will continue based on the previous
organization.

Prepare the ... Documents\Arduino\ directory in the following order:

® Move the libraries and tools directories by dragging (or cut and paste) into the Samovar directory.
® Move the Samovar directory into an empty Samovar-7.00 directory.
® Move the Samovar-7.00 directory into the OLD directory.

* Move the Samovar-7.00.zip archive with the original sketch into the OLD directory.

This way only the OLD directory remains in the ... Documents\Arduino\ directory.

And inside OLD there will be: the Samovar-7.00 archive, and the Samovar-7.00 directory with the nested Samovar directory.

This storage system rules out errors during updates, lets you use the previous settings for the new release and, if necessary, quickly roll back to the previous or
an even earlier version.

Next we proceed step by step, as in the first installation: "unpack” the new release in ... Documents\Arduino\ until the previous directory structure is obtained.
Accordingly, the archive and the directory obtained from the archive will have the new version number in their names.
But now we do not upload the sketch to the ESP right away; first we make the necessary settings in the Samovar_ini.h file. This can be done in two ways:

1. The right way.
For convenience you will need special programs that can compare two different files, visually showing the differences between them.

The recommended program is WinMerge — (A compare and merge tool for Windows that can compare both files and folders,

showing the differences in a visual text form . The program is easy to use and has a Russian interface.)
Or a more advanced, but also harder to learn, program Notepad++ with the installed plugin Compare.

An example using the WinMerge program.

To compare, you need to select two different Samovar_ini.h files

First select the file from the OLD directory, where we have just moved the previous Samovar version. It is located at: ... \Documents\Arduino\OLD\Samovar-
7.00\Samovar\

Take the second file from the directory with the new Samovar release. It is located in ... \Documents\Arduino\Samovar\

The program compares both files and highlights the lines with differences.
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#define ATARM WATER TEMP 70
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#define MAX TER TEMP 75

//MaxcUManpHOS SHaueHMS TEeMISpaTypH Napa,
#define MAX STEAM TEMP 58.8

//MaxcyMallEHOe SHausHHMe TeMnepaTypel B TCA,
#define MAX ACP_TEMP 55
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#define ATARM WATER TEMP 70
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#$define MAX WATER TEMP 75
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The differences will be highlighted in a lighter tone. You can edit the values on the right manually, or you can place the cursor on the left and give the command
"Copy_to Right" («<Konuposatb Hanpaso»).

This way, line by line, the settings file is adjusted for your equipment. When all edits are done, click the "Save" icon

The main thing is not to mix up that the old settings file is on the left, and the file Samovar will work with is on the right.

2. The quick way

When updating through the Arduino IDE, compare Samovar_ini.h of the new and previous releases and carry over only your own values. Do not paste the old
Samovar_ini.h over the new one: even a small release may contain new required parameters.

If the new release introduces new Samovar functions, you must edit the Samovar_ini.h file, otherwise the new functions will be unavailable and Samovar will not
work correctly.

If the settings were made in the configurator, you do not need to edit Samovar_ini.h: your values are stored in user_config_override.h, which overrides
Samovar_ini.h. It is enough to carry this file over to the new release.

The setup is finished. You can upload the sketch to the ESP. Since this is an update of a previously installed sketch, you will not have to set up the Wi-Fi
connection again and you do not need to load the default settings.

When updating, you can already skip connecting the ESP to the USB port and update the firmware "over the air"

"Rollback" to an old version.

Something in the new release did not please you, or it does not work correctly. You want to go back to the previous versions. With this system of storing old
versions, it is very simple.
Prepare the ... \Documents\Arduino directory as for an update:

® Move the libraries and tools directories by dragging (or cut and paste) into the Samovar directory.
® Move the Samovar directory into an empty Samovar-7.00 directory.

® Move the Samovar-7.00 directory into the OLD directory

® Move the Samovar-7.00.zip archive with the original sketch into the OLD directory

Next:
® Go to the OLD directory, choose the previous version and go inside to the Samovar directory: ... \Documents\Arduino\OLD\Samovar-6.16\

® Copy (copying rather than dragging is recommended) the whole Samovar directory into ... \Documents\Arduino\
From the Samovar directory, move by dragging (or cut and paste) one level up, into ... \Documents\Arduino\, the two directories libraries and tools.

That is all. You can upload the sketch to the ESP.
Later, when updating to a new version, you will just need to clear the ... \Documents\Arduino directory by deleting Samovar, libraries and tools. There is no
need to move them to OLD, since they are already there and we used a copy.

When updating the sketch you can already use Arduino IDE versions 2.X.x. But these versions do not have the item "ESP32 LittleFS Data
Upload", and without the plugin you will not be able to update the interface locally. Accordingly, if Samovar has no access to the
internet, the web interface will not be updated.
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Addition. In Arduino IDE 2.x.x versions it became possible to install the interface locally using a plugin. The instructions are here.
The plugin (arduino-littlefs-upload-1.1.7.vsix) is in the Samovar archive in the tools\ESP32LittleFS_Arduino IDE 2.X directory, see
Initial sketch upload.

You can install several Arduino IDE 2.x.x and Arduino IDE 1.x.x versions on your computer at the same time, and they will not
cause any problems for each other. So you can keep using Arduino IDE 2.x as your main IDE and use Arduino IDE 1.x only
when you need to upload the LittleFS file system (including the interface) to your ESP32 locally.

When using different versions of the Arduino IDE you need to install them in different directories. FOr this it is enough to add the version
number to the directory name.
For example.
C:\Program Files(x86)\Arduino1_1_18;
C:\Program Files\Arduino IDE_2_3 2;
C:\Program Files\Arduino IDE_2_3 1
This makes it possible to use in each version of the Arduino IDE different versions of the ESP32 SDK from Espressif Systems.
But keep in mind that each of the Arduino IDE versions you use, will have to be configured separately for ESP32.

Attention!
If you use the ESP32 add-on “ESP32 by Espressif Systems” version 3.0.0 or higher, the firmware disables Wi-Fi
(OTA) updating by itself: the USE_UPDATE_OTA parameter has no effect in this core, upload only over USB. In
addition, you need to change the board type used and select the right partitions. The Samovar partition table is absent in
core 3.x; it is added manually (the description is at the beginning of the Samovar.ino file):
. copy the partitions\samovar.csv file from the sketch directory to ...\Arduino15\packages\esp32\hardware\esp32\3.x.x\tools\partitions\ (on Windows the Arduino15

directory is in C:\Users\<name>\AppData\Local\);
. add three lines to the ...\esp32\3.x.x\boards.txt file:

esp32.menu.PartitionScheme.samovar=Samovar
esp32.menu.PartitionScheme.samovar.build. partitions=samovar
esp32.menu.PartitionScheme.samovar.upload.maximum_size=1507328

. restart the Arduino IDE and choose "Tools" — "Partition Scheme” — "Samovar".
The PlatformlO configurator uses core 2.0.17 and the same partition table (partitions/samovar.csv); nothing needs to be added.

Post on the forum.
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Questions and answers. FAQ

I could not find anywhere how to update the firmware "over the air". Please advise...

The first time, you in any case need to flash by wire and connect Samovar to your Wi-Fi network. The USE_UPDATE_OTA
parameter must be enabled in Samovar_ini.h (enabled by default; in the configurator it is "Allow Wi-Fi update" («Pa3spewums
06HossieHue no Wi-Fi»)), the ESP32 core is 2.0.17.
Reboot Samovar and restart the Arduino IDE. After that, the IP address of Samovar will appear in the network ports of the
Arduino IDE (a network port named samovar,).
Instead of the USB (COM) port, select the IP address, and the update will go over the air.
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Later, if you connect Samovar to the computer with a USB cable, two options will be available in the ports: updating "over the air"
or over the COM port. Whichever channel you choose, the sketch will be sent through it.

The configurator works the same way: press "Update" («O6HoB8uUMb>»), and both the COM port and Samovar found on the network
appear in the port list; select the network one and press "Flash" («[powums»). The "Upload LittleFS" («3azpy3ums LittleFS»)
button also works over the network.
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Remote Control

The Samovar web interface is designed to work in a trusted local network. The firmware has no built-in username and password check for the control pages.
Do not publish the local Samovar web interface on the internet. Anyone who gets such an address can open the interface and send commands to the
device.

To access it from another network, use a secure connection to your home network, for example a VPN on the router or on a separate server. AVPN is an
encrypted connection after which a phone or computer works as if it were at home. The setup depends on the router model and is not a function of the Samovar
firmware.

To monitor, receive notifications and control over the internet without opening the web interface, use the samovar-tool.ru server: Samovar connects to it by itself,
and through it work the Samovar mobile apps for Android and iOS and the control page on the website, push notifications from Samovar, and logs and charts in
the cloud. A single app can work by token without registering on the website. For several Samovars, the shared list and names are set in the website menu
"User — Devices". The token of each device is entered on the "Other" tab of its settings and must not be published.

Before a remote start, make sure the equipment is assembled safely and that someone nearby can immediately cut the power and the product supply. The
remote interface does not replace hardware protections and supervision of the installation.
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Mobile apps and website
Samovar sends readings, program state, the process log and messages to samovar-tool.ru. You can watch the process and control it over the internet in the
mobile app for Android, the same app for iOS, and on the "Samovar Control" page of the website. The apps and the website page have identical screens, so
they are shown below in screenshots from the website.
Nothing needs to be opened to the internet for this: Samovar establishes the connection itself, see Remote control.

Device token
The token is a key of 32 Latin letters, digits, "-" or "_" characters, by which the server tells your Samovar apart. Each device has its own token. It is used by the
firmware, the apps, the control page and the cloud logs.
First device. In the mobile app on first launch choose "Create account” and enter an email and password. A Blynk account will be created, the Samovar project
will be copied into it, and the token will appear on the "Settings" screen. If you already have a Blynk account, press "Sign in and get token" or enter a known
token manually. Registration on the website is not required for a single device.
Where to enter it. In the Samovar web interface open Settings («HacTpoliku»), the tab Other («[poumne»), paste the token into the "Blynk token" («TokeH
Blynk») field and press "Save" («CoxpaHuTtb»). Then reboot Samovar by switching the power off: the connection to the server is established at start. The token
can also be entered during the first Wi-Fi connection in the "blynk token" field on the Samovar access point page.
Do not tell anyone the token. Anyone who knows it can see the readings and control your Samovar.

Website
Register on the website www.samovar-tool.ru and sign in. Open the menu "User — Devices". On registration the website creates a device named "Device" for
you: the cheese, beer and distillation journals are attached to it. It is a full-fledged device with its own token. To connect a Samovar to it, press "Show token" on
its card, enter your current website password and write the shown token into the ESP32 settings.
If you already have a Samovar project in Blynk, press "Import device" and enter the name, the Blynk token and your current website password. The "Create
device" button creates one more Samovar project and shows its new token once. Write the token into the settings of the corresponding ESP32. The token of any
device in the list can be viewed later with the "Show token" button.
The number of devices is limited. By default one device per user is allowed, and the "Device" created at registration counts too. How many are used and how
many are allowed is shown at the top of the page: "Devices used: 1 of 1". When the limit is reached, the "Import device" and "Create device" buttons are not
shown, and migrating a Blynk account is rejected if it has more Samovars than free places. To connect more Samovars, write to the website administrator: they
will raise the limit. Devices already added are not deleted if the limit is lowered.
The name is saved on the website and in Blynk. On the same page you can rename a device and choose the Samovar for the page "Control" and the "Logs"
page, see Logs and charts in the cloud.

Several devices in the app
In the app settings enter your website email and password and press "Connect site devices". The website and Blynk email and password must match. If they
differ, first migrate the account following the instructions below. The app will load the list of devices. If there is one device, it is selected automatically. If there are
several, a list of names appears in the settings.
Android, iOS and the website store the selection independently. For example, Android can control the Samovar at home, iOS the Samovar in the garage, and
the website a third device. Changing the selection in one place does not switch the others. After changes on the website, press "Refresh device list" in the app.
Push notifications arrive from all devices in the common list. When you tap a notification, the app automatically switches to the Samovar that sent it. Receiving a
notification does not change the current selection by itself. In single-device mode push works after Blynk sign-in or registration; a token alone, without an email
and password, is not enough to register the phone for notifications.
If the Blynk email is different
On the "User - Devices" page press "Migrate Blynk account". Enter the old Blynk email, the old Blynk password and your current website password. The
website will check the entered data and move suitable projects to the account with the website email and password.
Attention. Only projects named Samovar (case-insensitive) with one device and the tabs "Main" («OcHoBHoe»), "Control" («Ynpasnexue»), "Charts"
(«Mpadchmkmn») are migrated. A project with a different name, a different set of tabs or several devices is not migrated. After a successful migration the old Blynk
account is deleted together with all its other projects. If no Samovar project is found, the old account is deleted anyway. There is no preliminary list and no undo
after a successful migration.
The tokens of migrated Samovars are kept, so the ESP32 settings do not need to be changed.
If the website reports an error during migration, do not rerun it right away. First sign in to Blynk with the website email and password and open the "Devices"
page again: the Blynk migration may already have finished while the list update on the website has not.
After migration use the common website and Blynk email and password. To change the password in both places at once, press "Change shared password" on
the devices page. After changing the password, sign in to the website and the apps again.
The control page refreshes data every 3 seconds while the browser tab is open. Alarms are shown in a pop-up window until it is closed. Push notifications to the
phone arrive only through the mobile app.
Screens
"Main". Connection state, mode and status line, a process diagram with current temperatures (the same as in the web interface: by mode, beer brewing order
and the second pump above the cooling water), sensor cards with mini-charts, the buttons "Turn heat on/Turn heat off", "Next", "Pause", "Lock body T" and
"Reset process", the current program line, parameters and mode.
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The "Main" screen on the website; in the apps it is the same
"Program". The program lines of the current mode with a decoding of the fields, the running line highlighted. The program is view-only here: it can be changed
in the Samovar web interface.
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The "Program"” screen
"Control". Regulator voltage, take-off rate, locking the hearts temperature, the 12CStepper stirrer and pump (parameters, start and stop, relays R1-R4, pump
calibration), running a Lua line and system information: the Samovar IP, firmware version, mode, time.
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The "Control" screen
"Charts". The history of the current session from the server: the groups "Temperatures”, "Pressure"”, "Takeoff and water", "Alcohol”, "Power", an interval from 1
minute to the whole session, and individual lines are switched on and off with the buttons under the chart.
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The "Charts" screen
"Messages" on the website, "Settings" in the app. On the website the fifth tab shows the last message of the selected device and the messages received
during the session. In the app, the "Settings" screen takes its place: the account, a single token or device selection, and notifications; the app shows messages
as push notifications.

Samovar 7.00 - User manual, 01.10.2026 34 /192




PekTudpmkayusn

192.168.1.55
7.00
PeKTHdUKaUNA
12:02:12

www . samovar -tool.ru

The "Messages" tab on the website

How it works
Samovar sends the readings to the server by itself: temperatures, pressure, voltage and take-off rate every 5 seconds, the rest (status, program line number, the
program, heating and pause state) on change. Commands from the app and the website are applied immediately, without a confirmation prompt. Leave a pause
of 1-2 seconds between commands.
Samovar messages are shown on the "Messages" tab and arrive as push notifications in the app; alarms come with the prefix "Alarm!" («Tpesora!»), warnings
with "Warning!" («MpegynpexgeHue!»). Through the same server the firmware transmits the process log and the session start; they are stored on the server and
available on the website, see Logs and charts in the cloud.
Attention. Before a remote start, make sure the equipment is assembled safely and a person is nearby who can immediately cut the power and the product
supply. The remote interface does not replace hardware protections and supervision of the installation.
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Voltage regulators in use

WARNING!

All regulators connected to Samovar must be physically isolated in terms of voltage. These can be

relays, optocouplers, data bus isolators such as ADUM, etc.

Never connect the regulators directly, otherwise the mains voltage will reach you and Samovar. The best that can happen in that
case is that Samovar burns out. Other consequences will be much worse.

Samovar 7.00: the regulator type is selected on the "Regulator” («Perynstop») tab of the configurator (the "Power regulator” («Perynsitop mowiHocTtu») field):
KVIC, RMV-K, SEM_AVR or "Do not use" («He ncnonb3oBarb»). The configurator is started with the script flash_windows.bat or flash_macos_linux.sh and
selects the required build environment by itself; the PlatformlO environment names below are given for manual builds.

Samovar works with the following types and models of voltage regulators:

Voltage regulators controlled over the UART protocol

Attention! The algorithm for connecting/disconnecting the load when UART control is used:

Connecting.

After the "Turn heating on" («Bk/itouums Hazpes») command, Samovar switches on relay No. 1, which in turn switches on the
contactor. Then it waits for the time specified in the line

#define SAMOVAR USE POWER START TIME of the file Samovar _ini.h (2 seconds by default; for SEM_AVR the firmware
waits another 3 seconds for the regulator to start) and commands the regulator to apply voltage. This ensures that the contactor
closes the load power circuit while there is no voltage in it at that moment, which prevents sparking and extends the contactor life.
Simultaneously with the voltage being applied by the regulator, relay No. 4 switches on; it is used to connect the boost heating
element (in the modes where the boost heating element is used).

Disconnecting.

After the "Turn heating off" («Omk/iro4umb Hagpes») command, Samovar commands the regulator to cut the voltage, waits for it
to be done and after 0.2 seconds switches off relay No. 4 and relay No. 1, which in turn switches off the contactor. If the regulator
did not respond to the command, the relays are switched off anyway on timeout, and the alarm "Regulator command timeout"
(«Talimaym komaHOb! peaynsimopa») appears in the messages.

1. Regulator KVIC
In the configurator select "Power regulator" — KVIC (this is the default value). In PlatformlO it corresponds to the Samovar environment. The whole block is
explained in the section Sketch setup.

Fully compatible with Samovar. The adjustment step on the encoder is 0.5 volt. Stabilization is 0.1 volt. It can be shut
down in an emergency by an independent sensor.

2. Regulator RMV-K (only versions No. 5 and 6 work with Samovar)
All RMV-K models have power isolation on the control contacts by default, and no modification is needed to work with Samovar.

In the configurator select "Power regulator" — RMV-K. In PlatformlO it corresponds to the Samovar_rmvk environment (the SAMOVAR_USE_RMVK
directive). The firmware enables the general regulator support automatically.

The adjustment step, both on the regulator and from Samovar, is 1 volt. Stabilization is 1 volt. Version No. 6 can be shut
down in an emergency by an independent sensor. Through the RMV-K, Samovar fully controls the boost, the
stabilization and the emergency heating shutdown.

Attention! Since the RMV-K works only with whole values when the stabilization voltage is set, this has a peculiarity when
Samovar works in the pre-flooding mode.

3. Regulator SEM_AVR
In the configurator select "Power regulator" — SEM_AVR. In PlatformlO it corresponds to the Samovar_sem environment (the SAMOVAR_USE_SEM_AVR
directive). The firmware enables the RMV-K protocol support and the general regulator support automatically.

Compatible with Samovar. It has a peculiarity: in the Samovar interface the power delivered to the load is set and
displayed not in volts (as with the two previous regulators) but in watts.

To work correctly with Samovar, use the Stab-avr.ino sketch that comes with Samovar and is located in the directory
...Samovar\Stab-avr

Voltage regulators with no external control over protocols.
For example:

RM2, RM2M, RM2-Pro (hereinafter simply RM ) .
All RM models have power isolation on the control contacts by default, and no modification is needed to work with Samovar.
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If Samovar does not control the regulator over UART, select "Power regulator" — "Do not use" («He ncnonb3osarb») in the configurator. In PlatformlO it
corresponds to the Samovar_no_power environment: the SAMOVAR_USE_POWER, SAMOVAR_USE_RMVK and SAMOVAR_USE_SEM_AVR directives
are off. The NBK mode is not available in such a build.

Controlling these regulators comes down to two parameters:

- Switching the regulator itself on/off.

- Starting/stopping the "Boost" («Pa3roH») mode

This is implemented with two relays whose contacts control the regulator. On the Samovar command “Turn heating on" («Bkno4nTb HarpeB»),
the contacts of relay No. 1 switch the RM on and at the same time the contacts of relay No. 4 give the command to turn on the "Boost" mode.

When the vapor temperature reaches the value specified in the file Samovar_ini.h : (39° in this case)

/IVapor sensor temperature at which the column switches from boost mode to working mode

#define CHANGE_POWER_MODE_STEAM_TEMP 39

Relay No. 4 opens its contacts and the RM turns off the boost mode. When the run is finished, Samovar switches the RM off with the contacts of relay No. 1.

Attention.

If you turn the heating off and then on again, but the vapor sensor temperature is above the value specified in the sketch, the
boost will not turn on.

When the safety system sensors trigger, Samovar switches the RM off completely.

Note:
- All the listed regulators work as independent units and can be used with Samovar without a UART connection, following the
principle and algorithm of the RM regulator.

- Help with choosing: regulator overview

- Besides controlling the regulators, Samovar can control an additional boost heating element

Questions and answers. FAQ

Samovar and the voltage regulator show different power readings. How to fix it?
By and large the absolute power is not that important, but it is possible to make the displayed power readings on the regulator
and on Samovar match, and essentially there is only one method.

None of the regulators, Samovar included, measures power. They calculate it like calculators, from two values: the voltage
currently applied to the heater and the entered resistance of that heater.

The entered resistance is constant, while the voltage changes. The whole adjustment comes down to choosing the heater
resistance value.

You can use the calculated resistance: voltage squared divided by power. The voltage is taken from the nameplate on the heating
element. Example for a 3 kW 220 V heating element: 220*220/3000=16.13333333333 Ohm.

Or measure it with a multimeter.

For the RMVKk regulators and the Simple one built from Chinese modules (Stab-avr).

Attention! If we are not actually going to heat the boiler, we disconnect the heater.

- In the RMVk you can enter the power and voltage values, and the resistance is calculated automatically. Or enter the resistance
and the power is calculated. Video on how to set it up. Watch it, do it, and do not forget to switch the regulator to the watts display
mode.

- In the Stab-avr, set the actual mains voltage at the moment with the potentiometer and enter the power of your heater.
Attention! For the Stab-avr, the heating element power must be entered for a mains voltage of 230 volts. If the heater
manufacturer specified the power for 220 volts in the datasheet, recalculate it for 230 volts.

Start Samovar heating. There is no point in adjusting anything in the Boost mode — the voltage keeps changing all the time, and
so does the power. Give the command from Samovar to set some specific voltage on the regulator (say 170 volts for the RMVK,
or 2000 watts for the Stab-avr). The regulators switch to stabilization mode.

Compare the power values displayed in Samovar and on the regulator.

Now there are two ways — either change the resistance value in Samovar (web interface: "Settings" («<Hacmpolku»), the "Other"
(«lpouue») tab, the "Heating element resistance for power calculation” («ConpomussiieHue maHa 0/151 pacdema MouHocmu»)
field), which is much more convenient, or change the entered power value in the regulator. The goal is to get the values on the
regulator and in Samovar as close as possible.

Regulator Kvic .

It has no power readout. So only Samovar is adjusted, to the power you want to see...
That is the first option
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The second is to use a chain: a separate volt-ammeter — regulator — Samovar.

BoneTMeTp AMNepMeTp nepemeHHoro Toka 50-300 B
20 A, uameputente mowHoctu KWS, uudposon
3MeKTPOHHEIA U3MepHTerk MOLHOCTH, BATTMETP
nepeMeHHoro ToKa, 3nekTpuYeckuid UsMepuTerb c

Closed current transformer chywKLAei cBpoca 02

Jodrdkodod 4.8 222 oT3biEa

OnvcaHne XapakTepucTHEK

LiseT: 100A-Close

2 (= 2

Ha3sganue GpeHpa Interest Maker

Homep mogenn AC R0-300V 20A 100A
Voltmeter Ammeter KWS
Power Energy Meter LED Digi

Mpovcxoaedne Kurai

Ceprudmkagma Eepotect (CE). RoHS
Paamepkl 84.6"44*22 3mm
Tnrank nna namnuTa Fl FOTRICAL

This is convenient if different heating elements are used from time to time and/or the heating elements of the heating element
assembly itself are switched.

The volt-ammeter really measures the consumed current and shows the actual power on its display. So if you want Samovar to
show this power, just change the heater resistance value in Samovar on the fly.
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Using a boost heating element

Samovar can control an additional boost heating element in the "Rectification”, "Distillation” and "Beer" modes. The boost heating element is
connected to relay No. 4; the wiring is described in the assembly guide.

There is no separate button for the boost heating element in the web interface: Samovar switches it on and off by itself based on temperatures. The thresholds
are set in the configurator on the "Temperatures" («TemnepaTtypbi») tab ("Boost exit temperature, °C" («Temnepatypa nepexoga 13 pasroHa, °C»), "Cooling
opening temperature, °C" («TemnepaTtypa OTKpbITUA oxnaxaeHusi, °C»), "Boost heating element threshold, °C" («Mopor pasroHHoro T3Ha, °C»)); when building
in the Arduino IDE, the same lines are in Samovar_ini.h.

Boost heating element operation in "Rectification" («Pektuchukaymna») mode

To use the additional boost heating element function, nothing needs to be changed in the sketch. This function is
enabled by default.

The logic is similar to that of the RM in "Boost" («Pa3roH») mode:

On the "Turn on heating" («BkntounTb HarpeB») command (in the web interface, in the mobile app, or with the universal
button), besides Samovar switching on the main heating element, relay No. 4 switches on a contactor or solid-state relay,

which in turn supplies voltage to the boost heating element. The status line then shows "Boost" («Pasron»). When the steam temperature
reaches the value set in the settings (39° by default):

/ISteam sensor temperature at which the column switches from boost mode to working mode
#define CHANGE_POWER_MODE_STEAM_TEMP 39

Relay No. 4 opens its contacts and switches off the boost heater. Samovar prints the message "Boost finished. Stabilization/self-reflux." («Pa3roH 3aBepLuéH.
Crabunusauus/paboTa Ha cebs.»)

With a UART-controlled regulator, the boost heating element switches off earlier if the boiler temperature rises above the cooling opening temperature (77° by
default), even when the steam has not yet reached 39°. If the boiler sensor is not connected, Samovar does not control the boost heating element.

If the command "Turn on heating" («BKNIOUYNTb HArPEB») has not been given, or the sensor temperature is above the value set in the sketch, the
boost will not start.

Boost heating element operation in "Distillation" («AucTtunnsauus») mode

The boost heating element switches on together with the main one when distillation starts. It switches off at the first transition to the next line of the distillation
program. If the checkbox "Use boost heating element during boiling" («<Micnonb3oBaTh pa3roHHbIV T3H NpU KMNeHUW»)is cleared in the settings ("Settings"
(«HacTtpoiikn») — "Beer" («MnBo») tab), the boost heating element is switched off earlier, as soon as Samovar detects the start of boiling.

Boost heating element operation in "Beer" («[luBo») mode

The heating element is connected as described above.

But the algorithm is different.

During mashing, the boost heating element is governed by the "Boost heating element threshold, °C" («Nopor
pasroHHoro T3Ha, °C») parameter (the "Temperatures" («Temneparypbl») tab of the configurator); in the file samovar_ini.h
the line is:

#define ACCELERATION_HEATER_DELTA 4

1/If the difference between the target temperature and the current temperature (for beer and sous-vide modes) is greater than the set value,
then with a UART-controlled regulator relay No. 4 additionally switches on the boost heating element; with a smaller difference, the boost
heating element switches off

Enabled by default; 4 is the value in degrees C°. works only with a UART-controlled regulator.

When switched on, Samovar commands the regulator to supply full power to the main heating element. If the boiler
temperature is lower than the one set in the line of the mashing program by 4°, Samovar switches on relay No. 4, which in
turn commands the boost heating element to switch on. If the difference is less than 4°, the boost heating element does
not switch on and heating comes only from the main heater.

When the next temperature rest is complete, or the operator gives the "Next program" («Cnegytowias nporpaMmma)
command, Samovar compares the boiler temperature with the one set in the next program line. If the difference is
greater than 4°, the boost heating element is used.

If the "Turn on heating" («BkntounTb Harpes») command has not been given, or the delta is less than the set one, the

boost heating element does not switch on.
When the wort is boiling, the boost heating element switches on if the "Use boost heating element during boiling" («/icnonb3oBaTtb pasroHHbIi TaH Npu
kuneHunm») checkbox is set, otherwise it is switched off. During PID controller autotuning the boost heating element is not used.
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Samovar 7.00: In "Cheesemaking" («CbipoBapeHue») mode relay No. 4 is occupied by the brine drain valve, so the boost heating element and this valve cannot
be connected at the same time. In the "BK" («BK»), "NBK" («HBEK») and "Sous-vide" («Cy-Bua») modes the boost heating element is not used.
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Cooling

How it works (using Rectification mode and the original sketch as an example).

When the cooling start condition is reached (the boiler sensor temperature has reached 77°), the command to open the water
supply valve (relay No. 3) is given, and at the same time a PWM control signal is sent to turn on the pump. FOr the first ten seconds the pump runs
at starting power (40% by default), and then the PWM regulator selects the speed so as to keep the coolant temperature
(hereinafter the coolant) at the dephlegmator outlet according to the settings, without dropping below the minimum

power (10% by default). As the column warms up and the coolant temperature rises, the pump will increase the flow rate. When
boost is finished, the pump again gets starting power for a few seconds to increase the water flow, after which the regulator continues its work.

If a TCA sensor is connected and its temperature is above 39° and above the water temperature, the pump works harder: the regulator treats the water as 3°
warmer than the setpoint.

Cooling is configured in two places:

1. In the configurator on the "Temperatures” («Temnepartypbi») and "Pumps" («<Hacocbl») tabs or, when building in the Arduino IDE, in the lines of the sketch:
//3Ha4eHUe memnepamypbl 0amyuka 8 Kybe, rpu KOmopoM OmKpoemcsi KaarnaH nodadu 800kl U BK/IKHUMCS Hacoc nodaqu B00bI

#define OPEN_VALVE_TANK_TEMP 77

In the configurator it is "Cooling opening temperature, °C" («Temnepartypa oTKpbITUS oxnaxaeHus, °C»). At a boiler temperature of 77°, the command to open
the water supply valve is given, a PWM control signal is sent to turn on the pump, and the message "Open the water supply!" («OTkpoiiTe nogayy Boabl!») is
sent to the operator with a sound signal. The message is sent in any case, even if neither a pump nor a valve is used. If a TCA sensor is connected, cooling
opens even earlier - when the TCA temperature rises to 70°.

#define DELTA_T_CLOSE_VALVE 20

/IThe difference between the set water cooling temperature and the water temperature up to which the pump keeps running after the distillation process is
finished in the distillation and rectification modes. The value is in degrees C°, it can be changed. Turning it off is strongly discouraged. (for details see here). In
the configurator it is "Cooling shutdown temperature margin, °C" («3anac TeMneparypbl BbIK/IHOYEHNSA OXNXAEHNS, °C»).

//HuxHee 3Ha4yeHue (8 npoyeHmax), 0718 pabomsi LUVIM-peaynssmopa 07151 Hacoca. Heobxodumo nodobpams makoe 3Ha4YeHue,
Komopoe obecreyusaem Momok 800b!
#define PWM_LOW _VALUE 10

In the configurator it is "Minimum pump power, %" («MyHUMaNbHasA MOLLHOCTb Hacoca, %»). As is well known, a motor needs a higher voltage to start than to
keep running. This line sets the lowest possible value, in %, at which the motor can keep the water supply pump running without stopping.

//3HayeHue (8 npoyeHmax), ¢ Komopoa2o Ha4yHem pabomams LUVIM-peaynsimop 07151 Hacoca. Heobxooumo nodobpams makoe
3HayeHue, Komopoe 2apaHMmupPoBaHHO obecrievusaem 3aryck Momopa

#define PWM_START_VALUE 40

In the configurator it is "Pump starting power, %" («CTapToBas MOLLHOCTb Hacoca, %»). The value, in % of the rated voltage, at which the pump motor is
guaranteed to start.

That is, if your pump (assuming it is already installed in the system and has liquid in it) starts reliably when supplied with 4 volts and does not start with less, then
with its rated voltage of 12 volts this is 30% of the rated value. So the value 40 can be replaced with 30.

2. In the settings, on the Temperature («Temneparypa») tab - the water sensor setpoint. The pump will hold this temperature during the process.

After heating is turned off, Samovar turns off the pump and closes the water supply valve when one of the conditions is met: the water temperature has dropped
20° below the water sensor setpoint and at least three minutes have passed since heating was turned off, or the boiler, which had been heated above 77°, has
cooled below 70°. In Rectification mode with a TCA sensor connected, the TCA must additionally cool to 65°. The message "Close the water supply!"
(«3akpoiiTe nogady Bogbl!») will be sent to the operator.

Samovar 7.00: previously the water was closed only when the water cooled down. In summer, when the inlet water is warm, the pump could run until the
operator intervened; now the water is also closed when the boiler cools down.

Water protection.

If the water sensor does not respond while heating is on, Samovar performs an emergency heating shutdown.

At a water temperature of 65° and above, Samovar sounds a signal and shows the message "Critical water temperature!" («Kputuyeckan temneparypa Bofbl!»);
at 70° and above it also reduces the regulator power; at 75° and above it performs an emergency heating shutdown. On an emergency shutdown the valve
closes and the pump stops.

If on the Other («Mpoune») tab the "Use water flow control" («/icnonb3oBatb KOHTPO/b NOTOKa BOoAbl») checkbox is set and a flow sensor is installed, then with
cooling on and no flow for 20 seconds, Samovar performs an emergency heating shutdown with the message "Emergency shutdown! Water supply stopped."
(«ABapuiiHoe oTkno4eHve! MNpekpatleHa nogaya BoAabl.»)

In Distillation mode, cooling works the same as in rectification, except that the TCA cooling is not checked when closing.

In Wash Column mode the valve opens the same way, and the pump power is set with the "Pump speed" («CkopocTb Hacoca») slider on the BK page or
automatically from the steam temperature setpoint in the program line, see Wash Column.

In NBK mode cooling opens only while heating is on; it closes, as in rectification, when the water has cooled below the water sensor setpoint by
DELTA_T_CLOSE_VALVE (20°) or the boiler has cooled.

In Beer mode the valve and pump turn on at the "Cooling" («OxnaxgeHue») program line and, when the wort needs to be cooled, at the "Fermentation”
(«BpoxeHune») line; the pump then runs at full power. The same pump output turns on the wort transfer pump at the lines where this is set in the mashing
program.

In Cheesemaking mode the valve and pump are used at the cooling stages, see Cheesemaking_Mode.

In Sous-vide mode cooling is not used.

For the implementation, see the assembly guide.
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Emergency Button. Additional Emergency Sensors

You can add to Samovar a button or a sensor (for example, a water leak sensor) that works by closing a contact. The
input depends on the board: GPIO35 on ESP32 DEVKIT, GPI048 on ESP32-S3. The emergency button is not
supported on LILYGO boards.

When a low level is applied to the input (a short to ground), Samovar performs an emergency stop: it turns off heating
and puts the voltage regulator into sleep mode, closes the valve and stops the water supply, stops the take-off pump, the
stirrer and the 12CStepper dosing pump, sounds the buzzer and sends the message "Emergency shutdown: the
emergency button is pressed” («ABapuiiHoe OTK/IOYEHWE: HaXKaTa aBapuiiHas KHomMkKa»). You can connect the button and
several sensors in parallel. The only requirement is that the sensors are rated for 3.3V. The emergency mode can be
exited only by a reboot. If the button is pressed (the sensor is closed) when the power is switched on, Samovar goes
into emergency mode right after startup.

Warning. On ESP32 DEVKIT the GPIO35 input has no internal pull-up, so an external resistor (10 kOhm) between the input and
3.3V is required. ESP32-S3 uses an internal pull-up, so no external resistor is needed.

The button is disabled by default. samovar 7.00: the button is enabled on the "Equipment" («<O6opyaoBaHme») tab of the configurator (the "Use the
emergency button" («/icnonb3oBaTb aBapuitHyto kHoMKy») checkbox); in PlatformlO there is a ready-made environment Samovar_alarm_button for this. If you
configure it manually, in the file Samovar_ini.h you need to replace

II#define USE_ALARM_BTN
with
#define USE_ALARM_BTN

More details are in the manual for DIY assembly
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LCD display and the universal button

Recommended setup: a four-line display, an encoder with a button, and a separate button with normally open contacts. The connection is described in the
assembly guide. Samovar also works without the display, encoder and button - all control is available in the web interface.

The universal button.

What a button press does depends on the Samovar operating mode. A short press and a hold of about two seconds are
distinguished.

In rectification mode:
- If heating is off - pressing the button switches heating on; while the vapor temperature is below the set value, the Boost stage runs
- If heating is on - the first press is equivalent to the "Start take-off" («<Hauatb oT60p») command
- After take-off starts, pressing the button pauses and resumes the take-off pump. If a "Pause” line of the program is running, the press moves to the next line.
- Holding the button while a program is running - move to the next program line, like the "Next" («[anee») button in the web interface.
- During take-off pump calibration, a short press finishes the calibration.

In distillation mode:

- If heating is off — heating switches on

- If heating is on — a short press moves to the next line of the distillation program, a hold ends the distillation and
switches heating off

In wash column and NBK mode:
- If heating is off — heating switches on
- If heating is on — the process ends, heating switches off

In Beer mode:
- If Samovar is not running a program, a program starts
- If a program is running, pressing the button moves to the next program line.

In Cheesemaking mode - the same as in Beer mode; a hold ends the program.
In Sous-vide and Lua modes the button does nothing.

When power is switched on:
- If held for 2 sec. - you can connect to Samovar as to a standalone access point.
- If you hold the encoder button for 2 sec. when switching on the power - the saved WiFi settings will be deleted.

The display.

When power is switched on, the display shows the progress of connecting to WiFi and to the samovar-tool.ru server. Then, with heating off, the display shows
three screens that replace one another. The screens are changed by turning the encoder.

The first one shows:
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Steam T - vapor temperature
Pipe T - column section temperature
Water T - water temperature

The current time and the Samovar run time
The second

Tank T - boiler temperature
Atm - atmospheric pressure
Progress - completion of the current take-off program line, in percent
The third
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Get power - heating (ON - switch on, OFF - switch off). Switching off through this item stops the current process.
Setup - settings
IP - the Samovar address in your local network

If there is a (>) symbol before a parameter, the item performs an action or changes its value when the encoder is turned

If there is a (*) symbol before a parameter, it is a numeric value.

The /Setup and Prog> items open submenus, <BACK returns.

To change a parameter, press the encoder; an arrow (<) appears to the right of the item. Each press moves the arrow down. Turning the encoder changes the
item's value or opens the submenu. Turning with the encoder button pressed changes the value in steps 10 times larger.

When the arrow is on the last line, pressing makes it disappear and you can turn the encoder to go to the next screen. If you press once more - the arrow
appears on the first line.

After heating is switched on, a fourth screen is added - the current state.
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Start - number of the program being run -> move to the next program (in Rectification mode)
Speed I/h - take-off rate -> increase/decrease by 0.01 I/h

Pause - pause/resume (the label changes to Continue)

Reset withdrawal - reset the process: the program stops, heating switches off.

The Setup item submenu, first screen
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Pipe T - correction of the column section temperature sensor
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The values can be changed. Press the encoder, an arrow appears. The line next to the arrow can be changed: turning increases or decreases the values by
0.01. The changes are saved to the settings when you leave the submenu through the <BACK item and then appear in the Samovar web interface, on the

"Temperature" («Temneparypa») tab. If saving failed, Samovar shows the message "Menu settings not saved" («HacTpoiikn MeHI0 He COXpaHEHbI»).

The Setup item submenu, second screen

Lt Steam
~oet. FiFre
~oet Llater
~Set. Tank

Set Steam T - setpoint of the vapor temperature sensor

Set Pipe T - setpoint of the column section temperature sensor
Set Water T - setpoint of the water temperature sensor

Set Tank T - setpoint of the boiler temperature sensor

The Setup item submenu, third screen

Step/ml - the number of stepper motor steps to take off 1 milliliter

Calibrate - peristaltic pump calibration - the pump starts, the stepper motor speed is adjusted with the encoder. When 100 ml is reached, pressing the encoder

finishes the calibration, and Samovar calculates and saves the number of steps per 1 ml.

Prog - go to the take-off program submenu

The Setup item submenu, fourth screen

<BACK - return to the initial screen, saving the changed settings

The Prog item submenu

The first screen shows the first line of the take-off program. Editing is not available

Type - the line type, shown as a character code (72 - H, 66 - B, 84 - T)
Volume - volume

Speed - take-off rate in liters

Capacity - container number.

The second screen
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Reset WiFi - reset the WiFi settings, Samovar will reboot
<BACK - return to the Setup submenu

Attention!
Holding the button or the encoder at startup does not reset the saved parameters: the button starts the access point, the encoder
deletes only the WiFi settings.
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WEB Interface: Main Page

Samovar 7.00: the main page has been rebuilt. The readings are grouped into the cards "Actions” («[lelicTBus»), "Sensors" («Jatuunkn»), "Impurity detector”
(«OeTekTop npumeceii»), "Current line" («TekyLuas cTpoka»), "Regulator” («Perynsatop»), "Pressure” («[aBneHune») and "System" («Cuctema»), with a diagram
of the installation showing current temperatures in the center. The take-off rate and the "Fix hearts take-off T" («3achmkcupoBate T oT60pa Tena») button have
been moved from the "Additional" («[lononHuTenbHo») tab to the "Regulator” card. A message history (the = button) and a dark theme (the C button) have been
added. If the banner "Configuration loaded with an error" («KoHcburypauus 3arpyxeHa c owwn6koii») is shown, do not turn on heating: first check the sensor

assignments and the settings named in the message.

After power-up, Samovar opens with heating off. It shows the sensor readings, but the process has not been started yet. The main page of the "Rectification”
(«PekTndmkaums») mode is described below; in other modes the set of cards and buttons differs, see Samovar Operating_Modes.

Header and readings

1

PekTndmranm.. Jporpamma  [lONonHUTENBHO

2 CamoBap v 7.00 PacuéT  I2CStepper BHelLHuMii Hacoc Mpadhmk

HacTpoidku

a Teno; Mpr Ne2; Octanock:00:45|03:10;T Tena

S
nap:78.150;T Tena uapra:77.900 cipoxazus 4
3ran: CTpoka nporpammsl - CTpoka: 2 - 3aeeplieHue: ofwém: He Hke 500 mn no m
o6bEmy - [lanee: cTpoka 3

AENCTBUA

BbIKNIOYWTL Harpes

MocTaBUTEL Ha naysy

o JNanee

C6pocUTL Npouece

77.90°

\

- ~

rpachuk

HacTtpoiiku

-

\

otbop: 3agaHo 0.5 n/y, npUMeHseTca e =
0.5 n/u (no nporpamme) 84.30°

EAHKM CEPROMFY

ycrasxa 78.15

@ Uapra
ycTasxa 77.90

a Anap — yapra -0.3«c

® Ky6 84.3«c

Boga 22.4c

8 TCA 40.1c

AETEKTOP NPUMECEW

m CocTosHmne Tpeua

CraGunbHo, cnexy 0.000 °C/MuH

@ 12:34:56 Pabora 01:12:30 =

OtoGpano 350 MmN Cropocts 0.50 nfu - Mporpece 35%

TEKYWARA CTPOKA - 2 U3 4

Teno éwkocrs 2

35 % - 06bEM cTpoky 500 Mn

CropocTb Densta
0.5 -0.25c
HanpsmeHne cTpoK1 BpeM# CTpoKA
100= 1400 MuH
CNEAYHOWARA 3 - Mpegzaxné6 - 3000 mn - 1.2 nly
- EMK. 3

PErYNATOP

Texyuee Hanp.: Lienesoe Hanp.:

180.5 v 180.0 v
Pexum MowHocTe
il 14505z @

—

HanpRxeHue perynatopa:

L /

YcTaHOBWTb HanpAXeHWe
—_—
CKOpOCTh, Ny YcTaHOBUTh

" J

- -

3athukcnpoBate T oT60pa Tena

\ s

JAABNEHUWE

ATMOCthepHoe B KONOHHE:
752.3 umprer 1.2 wmprer
CUCTEMA

Heap=152000; BME temp=24.5; RSSI = -58; Ceo6opgHo:
300000; WM Hacoca eoger: O

Main page of the "Rectification” («PekTudpukauus») mode

Operating mode
The first tab is named after the current mode. The mode is changed in Settings - Basic.

Version
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The version of the installed firmware.

Connection and time
The connection indicator for Samovar (green — data is arriving, red — connection lost), the current time and the uptime since power-on.

Message history
Opens the messages saved in this browser, with the "Clear history" («Ounctutb nctopuio») and "Close" («3akpbITb») buttons.

Theme
Switches the page between the light and dark theme.

Status line
The current state of Samovar: the type and number of the line being executed, the remaining time, the fixed hearts temperatures, pause, warm-up,
stabilization. Next to it are the line number and the progress bar.

Take-off
The collected volume, the actual take-off rate and the progress of the current line.

Command buttons
"Turn heating on/off" («BkntounTb/BbIkNounTb Harpes»), "Pause/Resume"” («MoctaButb Ha nay3y/Mpofomkutb»), "Start take-off/Next" («<Hauatb oT60p/
[anee»), "Reset process" («C6pocutb npotiecc»), and links to "Chart" («[padmk») and "Settings" («HacTpoiiku»).

Temperatures
Readings of the vapor, column, boiler, water and TCA sensors. Colors are set in Settings — Temperature.

Impurity detector
The state of the impurity breakthrough detector and the vapor temperature trend. The card is visible if the detector is enabled in the settings.

Installation diagram
The boiler, column, dephlegmator, TCA, take-off unit and jars with the current temperatures, pressure and heating. The jar of the current line is
highlighted.

Right column
The cards "Current line" («TekyLLas cTpokax), "Regulator” («Perynatop»), "Pressure” («aBneHne») and "System" («Cuctema») — see the next
screenshot.

Detailed explanation
The stage, the completion condition, the wait and how to continue, the next line. The block is present only on firmware that sends the new stage data.

5 O O60 OO0 OOOOO

What is displayed
Version and mode — the firmware version is shown in the header next to the "Samovar" («<CamoBap») label. The first header tab is named after the current
mode (for rectification, "Rectification” («PekTucukaums»)). The mode is selected in Settings - Basic: Rectification («PekTucukaums»), Distillation
(«AncTunnsauus»), Beer («MnBo»), Wash column («BpaxHasi konoHHa»), Continuous wash column («HenpepbiBHas 6paxHas konoHHa»), Cheesemaking
(«CblpoBapeHue»).
Connection and time — a green indicator means the page is receiving data from Samovar. If several requests in a row go unanswered, the indicator turns red
and the message "Connection lost!" («O6pbIB cBA3M!») appears. Next to it are the current time and "Uptime" («PaboTta») — the time since Samovar was
switched on.
Status line — the current state: "Off" («Bbik/toueH0»), "Column warm-up” («Pa3roH konoHHbI»), "Warm-up complete. Stabilization/Self-reflux” («Pa3roH
3aBepLueH. Ctabunusaunsa/PaboTa Ha cebs»), "Stabilization complete/Self-reflux” («Ctabunusaums 3aBeplueHa/PaboTa Ha cebsi»), the type and number of the
program line being executed (for example, "Hearts; Prg #2" («Teno; Mpr Ne2»)), "Pause” («May3a»), "Program completed" («BbinonHeHve nporpaMmbl
3aBepLueHo»). During take-off, "Remaining:" («OcTanocb:») is added to the status — the estimated time to the end of the line and of the whole program — and,
after the hearts temperatures are fixed, "Hearts T vapor" («T Tena nap») and "Hearts T column” («T Tena uapra»). Next to it are shown the line number ("line 2
of 4" («cTpoka 2 n3 4»)), the line progress bar and the take-off totals: "Collected" («OTob6paHo»), "Rate" («CkopocTb»), "Progress" («[porpecc»).
Detailed explanation — on firmware with the new data, under the status are shown the stage, the current line, its completion condition and target, the reason
for waiting and how to continue, and the next line. If it says "Detailed explanation unavailable" («Mogpo6Hoe 06bACHEHWEe HeOCTYMHO»), the firmware did not
send the new data; the usual readings and status remain available.
Key values — a card for narrow screens only (smartphone): "A vapor - column” («A nap — uapra»), "Vapor to setpoint" («Map k yctaBke») (the deviation of the
vapor temperature from the fixed hearts take-off temperature), "Boiler" («Ky6») and a short impurity detector state. On a wide screen these values are visible in
the "Sensors" and "Impurity detector" cards.
Sensors — the temperatures "Vapor" («lMap»), "Column" («Llapra»), "A vapor — column" («A nap — uapra»), "Boiler" («Ky6»), "Water" («Boga»), "TCA" («TCA»).
The color of each sensor is set in Settings — Temperature. For vapor and column the setpoint is shown after the hearts temperatures are fixed. A zero or an
obviously wrong value must be fixed in Settings — Temperature before starting.
Impurity detector — the card is visible if the detector is enabled in the settings. It shows the state ("Stable, monitoring" («CtabunsHo, cnexy»), "Temperature
rising: reducing the rate" («PocT TemnepaTtypbl: CHUXat CKopocTb»), "BREAKTHROUGH (PAUSE)" («[TPOCKOK (MAY3A)»), on heads and tails —
"observation" («HabntoaeHve»), after a line start or resume — "Pause after line start" («May3a nocne ctapTa cTpoku»), "Waiting for vapor to stabilize" («>Xgy
cTabunusauum napa»), “"Collecting history" («<Ha6upato uctoputo»)) and the vapor temperature trend in °C/min. On heads and tails lines the detector only
collects observations: it does not reduce the rate and does not pause the take-off. More in Hearts take-off.
Installation diagram — the boiler, column, dephlegmator, TCA, take-off unit and jars. The diagram is labeled with the current temperatures, the pressure in the
boiler or at start, and the heating voltage and power. During operation the cooling water flow, heating, take-off pump and product drops are animated; the jar
receiving the take-off for the current program line is highlighted. On pause, the label "PAUSE" («[AY3A») appears on the boiler. If "Use an 12C pump above the
pasteurization section" («/cnonb3oBatb 12C-Hacoc Hag, LiM») is enabled on the Pump tab and the pump board was found at startup, a pasteurization section
(«LiM») is drawn above the column, and to the left of it a second pump with a separate heads take-off line; it is animated while it pumps.

Right column: current line, regulator, pressure, system
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The cards "Current line" («TekyLas cTpoka»), "Regulator” («PerynsaTtop»), "Pressure” («[laBneHue»), "System"” («Cucrtema»)
Current line
The line type, container, progress, volume, rate, transition temperature, voltage and line time, the next line.

Regulator
The current and target voltage (power), the regulator mode and the power in watts.

Regulator voltage
Manual setting of voltage (power): enter a value and press "Set voltage" («YCTaHOBUTb HaNpsXeHUe»).

Rate, I/h
Manual change of the take-off rate of the current line. Enter a value and press "Set" («YCTaHOBUTb»).

Fix hearts take-off T
The current vapor and column temperatures become the hearts take-off temperatures.

Pressure
Atmospheric pressure and the pressure at start (“At start" («B Hauyane»)) or in the boiler ("In column" («B konoHHe»)) if a pressure sensor is connected.

System

Free memory, the temperature of the pressure sensor, the Wi-Fi level, free space in the file system, the PWM of the water pump and the state of the
12C pump.
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Current line — the line type (Heads, Hearts, Pre-flooding, Pause, Tails, Lua), the container number, the progress bar, the line volume, rate, transition
temperature, line voltage (power), the estimated line time and a short description of the next line. The program itself is edited on the "Program" («[porpamma»)
tab, see Take-off Program for Rectification Mode.

Actions — under the buttons, explanations of active commands may appear: the equipment, what is set, what is actually applied, and where the command
came from — the program, manual input, automation or a protection.

Regulator — the current and target voltage (or power, if the regulator works by power), the regulator mode and the power in watts. In the "Regulator voltage"
(«HanpspkeHne perynatopa») field you can set the voltage manually and press "Set voltage" («YcTtaHOBUTL HanpsbkeHne»), see Manual Setting_of the Regulator
Voltage. In the "Rate, I/h" («CkopocTb, n/u») field you can change the take-off rate of the current line with the "Set" («YcTaHoBUTb») button, see Manual Setting_of
the Take-off Rate. The "Fix hearts take-off T" («3acmkcupoBatb T oT60pa Tena») button records the current vapor and column temperatures as the hearts take-
off temperatures. If the regulator is not used in the firmware, the card is hidden.

Pressure — atmospheric pressure from the BME/BMP sensor and a second value: "At start” («B Hayane») — the pressure at the moment of start, or "In
column” («B konoHHe») if a pressure sensor in the boiler is connected.

System — Heap (free memory of the controller), BME temp (temperature of the pressure sensor), RSSI (Wi-Fi signal level), "Free" («CBo6oaHo») (free space in
the file system) and, when the devices are connected, the PWM of the water pump and the state of the external 12C pump.

Messages and history

18:03:05 PasroH 3agepiueH. CTabunuzaunsa/Paborta

o Ha ceba

18:03:05 OTkpoiiTe nogauy sofbl! X

a CHpbITe BCE

X

I Aunamannaa

System messages
System messages
New notifications with the time they appeared. The cross closes a single message; emergency ones only after confirmation.
Hide all
Removes all messages from the screen. They stay in the history (the = button).
New notifications appear in the top right corner of the page. Each message is closed with a cross; emergency messages are closed only after confirmation. The
"Hide all" («CkpbITb Bce») button removes all messages from the screen. The = button in the header opens the history: messages saved in this browser,

including those from before the page was refreshed (the last 500 are kept). The "Clear history" («OuncTuTh UcTOpUIo») button deletes them from the browser,
"Close" («3akpbITb») collapses the history. The list of Samovar messages is on the page System Messages.

Main buttons
Turn heating on | Turn heating off («Bkntounts HarpeB / BblkntounTb HarpeB») — starts or stops heating for the selected mode. Confirmation is required when
turning off. If the vapor, water and boiler sensors are not assigned in the settings, heating does not turn on and the message "Sensors not assigned" («Jarunku
He Ha3HaueHbl») appears on the screen.
Start take-off | Next (<Hauyatb oT60p / lanee») — starts the rectification program. While heating is off, the command is not executed. If the column is still
warming up or stabilizing, the page asks you to confirm the start. During take-off the button is called "Next" and, after confirmation, moves Samovar to the next
program line.
Pause | Resume («lNocTaBuTb Ha nay3y / MpogonxunTb») — stops and resumes take-off, see Pause.
Reset process («C6pocuTb npouecc») — after confirmation, ends the current process with the mode's standard command and turns heating off.
Chart («[pacuk») — opens the current local chart, see Local Logs and Charts. Settings («HacTpoiiku») — opens the Samovar parameters.

Tabs
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» Mporpamma orGopa:

The "Program” («lporpammMa») tab
Calculate program
Goes to the take-off program calculator.

Program table
The program lines: type, output, rate, container, voltage and estimated time. Completed lines are locked, the current one is highlighted.

Total
The estimated execution time of the whole program.

Set program
Sends the edited program to Samovar. Without this, the edits have no effect.

Clear program
After confirmation, deletes the take-off program from Samovar.

Besides the mode tab, the header has these tabs:

Program («[Mporpamma») — a table of take-off program lines with the estimated time of each line and the total, the program text field and the cloud description,
and the buttons "Calculate program" («Paccuntartb nporpammMy»), "Set program" («YcTaHoBUTbL nporpammy») and “Clear program” («OuncTTb Nporpammy»).
Changes take effect only after you press "Set program"”, see Editing the Take-off Program. If you leave the page with unsaved edits, Samovar asks for
confirmation.

Additional («JononHutenbHo») — the stepper motor speed and steps, the water flow from the flow sensor and a line for Lua, see The Additional Tab.
Calculation («PacuéT») — the take-off program calculator based on the volume and strength of the raw material.

12CStepper and External pump («BHewwHwnii Hacoc») — appear only when external pump support is enabled, see 12CStepper.

Chart («[pacuk») and Settings («HacTpoiiku») — the same as the buttons of the same name in the "Actions" card.

The correct order for the first start: first Settings and the equipment self-test, then checking the program, and only after that turning on heating.
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Settings: Main

Samovar 7.00: the impurity detector is switched on with a single "Use detector" («/icnonb3oBath getektop») switch and works only in rectification. During heads
it only observes; on a critical temperature rise it pauses the take-off. Smooth speed reduction is a separate "Reduce take-off rate when temperature rises"
(«CHwxaTb cKopoCcTb 0TGOpa Npu pocTe Temneparypbi») switch.

On this tab you choose the operating mode and the general limits. After changing something, press Save («CoxpaHuTb») at the bottom of the page. The mode

changes without rebooting the ESP32, but only when the heating is off: while a process is running Samovar does not accept the form and shows an error at the
"Operating mode" («Pexum paboTbi») field.
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Settings —» Main («HacTpoiikn — OCHOBHbIe»)
Operating mode («PeXum pa6oTbi»)

Mode selection: Rectification («Pektudimkaums»), Distillation («Quctunnaums»), Beer («Muneo»), Wash column («bpaxHast KonoHHa»), Continuous wash
column («HenpepbiBHasA 6paxHas konoHHa»), Cheesemaking («CbipoBapeHue»). It can be changed only while the heating is off.

Process end temperature («TemnepaTypa oKOHYaHWUsi NpoLiecca»)
The boiler temperature at which distillation, BK and the take-off after the rectification program finish.
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Time for distillation completion check («<Bpems Ana KOHTpoNns 3aBeplIeHUs AUCTUNNALUN»)
Minutes without a rise in the boiler temperature after which distillation or BK finishes. 0 - do not monitor.

Pressure correction («<KoppeKkTupoBska gaBneHus»)
Correction of the sensor readings for atmospheric pressure.

Reflux level sensor («JatTunk ypoBHs thnermbi»)
Works only in builds with a reflux level sensor.

Column parameters («[apameTpbl KONMOHHbI»)
Diameter, packing height and packing density - for the program calculator.

Use detector («/icnonb3oBaTtb AeTeKTop»)
The main switch of the impurity breakthrough detector.

Reduce take-off rate («CHMXaTb CKOPOCTb OTGOpa»)
Smooth rate reduction when the vapor temperature rises; works only with the detector.

Rate reduction step («LLlar CHXeHUss CKOPOCTU»)
The percentage of a single rate change (0 = 5%, maximum 20%).

Alarm pressure («[jaBneHne aBapun»)
The excess pressure in the boiler (mmHg) at which Samovar goes into an emergency. 0 - off.

Buzzer («3ymmep»)
Sound on the device, sound in the browser, signal on a program line change.

Self-test («CamoTecTupoBaHue»)
A check of the water, the take-off pump and the servo. Only while the heating is off.

Save («CoxpaHUTb»)
Writes the settings of all tabs. Next to it are "Home" («Ha rnaBHyto») (leave without saving) and "Editor" («Pegaktop») (file manager).

60000000000

Mode and process completion

Operating mode («Pexum paboTbi») — Rectification («PekTudukauus»), Distillation («Auctnnnauyus»), Beer («Mneo»), Wash column («BbpaxHas KonoHHa»),
Continuous wash column («HenpepbiBHaa 6paxHas KonoHHa») or Cheesemaking («CbipoBapeHue»). The Sous-vide («Cy-Bua») and Lua items are hidden in
the list and cannot be selected through it. If a mode is not built into your firmware, Samovar reports it when you save.

Rectification, distillation and BK up to boiler temperature («PekTndukauus, auctunnauma n BK go Temnepatypsbl B ky6e») — the normal completion
temperature. In distillation and BK the process ends at it; in rectification, after all program lines are done, Samovar keeps taking off until the boiler reaches this
temperature. If pressure correction is off, at altitude the boiling temperature is lower and a limit that is too high may never be reached.

Time for distillation completion check («Bpems gns kOHTpons 3asepLueHus npouecca gnctunnsauyum») — for how many minutes the boiler temperature
(above 90°C) must stay almost unchanged (rise of less than 0.1°C) before completion. Applies in distillation and BK. Zero turns this criterion off, the maximum is

255.

Use pressure correction («/cnonb3oBatb KOPPEKTUPOBKY AaBneHus») — a correction of the vapor, column section, boiler and TCA sensor readings for
atmospheric pressure (0.037°C per mmHg of deviation from 760). The water sensor is not corrected.

Use reflux level sensor during rectification («/icnons3osarb garunk yposHs thnermol npu pektudukaumum») — includes it in the rectification algorithm if the
sensor is provided by the build. In the standard build the reflux level sensor is disabled at compile time, and this switch has no effect.

Equipment (column) parameters

Diameter («navetp»), Packing height («Bbicota Hacagkun») and Packing density («MnoTHocTb Hacagkmu») describe your column. They are used by the
program calculation calculator (the "Calculation” («PacuéT») tab), and they are written to the process log.

Impurity breakthrough detector (rectification)

Use detector («/icnonb3oBatb getekrop») — the main switch of the impurity detector. The detector watches the vapor temperature trend in the Pre-flooding
(«Mpepnzaxnéb»), Hearts («Teno») and Tails («XBocTbIi») lines of the rectification program; on a dangerous rise it pauses the take-off and resumes it by itself
when the temperature returns. The detector state is shown in the “"Impurity detector” («[eTektop npumeceii») block on the main page.

Reduce take-off rate when temperature rises («CHmxaTb CKOPOCTb OTGOpa Npu pocTe Temneparypbl») — works only together with the detector. On a
temperature rise warning the take-off rate is reduced in steps until the trend levels off. The pause on a critical rise happens regardless of this switch.

Rate reduction step («LLlar cHmxeHus ckopocTu») — the percentage of a single rate change. 0 - the default 5%, the maximum is 20%.
Pressure at which the alarm triggers («/[laBneHue, npy KOTOpoM BKUUTCA aBapusi») — the limit of the excess pressure in the boiler, mmHg, for a connected
pressure sensor. When this pressure is reached, Samovar goes into emergency mode and switches the heating off. O - the control is off. A wrong value can

cause a false alarm or no expected stop. If the MPX5010DP sensor is enabled in the firmware, two calibration fields for it appear below: "MPX zero point"
(«HyneBas Touka MPX») and "MPX counts per 1 mmHg" («OTcuéTtoB MPX Ha 1 MM pT. CT.»).

Samovar 7.00 - User manual, 01.10.2026 54 /192



Buzzer and self-test

The buzzer parameters separately enable the sound on the device, the sound in the browser and the signal on a program line change. When the first parameter
is off, the buzzer is disabled completely.

The Self-test («<CamoTecTupoBaHue») button checks the actuators: the water supply is switched on (the pump starts or the valve opens), the peristaltic take-off
pump starts, and the servo steps through the 5 container positions in turn. You must confirm the action before the start. The test lasts about 15 seconds and
ends with the message "Self-test finished.” («<CamoTecTupoBaHue 3akoH4YeHo.»). The self-test does not start while the heating is on or a process is running.
Before pressing the button, disconnect any dangerous load and direct the hoses into a safe container.

At the bottom of the page there are three buttons: Save writes all settings tabs and returns to the main page; Home («Ha rnaBsHyto») leaves without saving;
Editor («Pegnaktop») opens the firmware file manager. If the form has unsaved changes, Samovar asks for confirmation before you leave. If a field has an error,
saving is not done: the tab with that field opens and the message "Settings not saved. Check the fields: ..." (<HacTpoliku He coxpaHeHsbl. [poBepbTe NONSA: ...»)
is shown.
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Temperature
Selecting and configuring temperature sensors

Samovar works with DS18B20 digital sensors. Each sensor has its own unique address, an identifier. For Samovar to read values from the right sensor, you
must select it in the "Sensor address" («Agpec gatunka») drop-down menu. There are five mounting places in total: steam before the dephlegmator, column
section, water, boiler and TCA (atmospheric vent tube). Samovar finds up to six sensors on the bus.

Warning.

If a sensor is assigned in the settings but its data stops arriving while heating is on, Samovar will regularly show a message such
as "Steam temperature sensor error!" («Owubka damyuka memnepamyps! napal») on the main screen, whether the sensor is
used in the process or only for information. These messages are not shown while heating is off.

Rescanning the sensors is possible only when no process is running (heating is off).

Appec naruuka napa nepep gedyiermaropom )

KoppekTupoBka aaTumka napa nepej aedyierMaropom: | 0 L
BbineT 3a ycTaBKy AaTyMka napa nepep AedyiermaTopom: | 0 L
3apepwka oT6opa npu Beixofde T napa 3a YCTaBI(y:_l. 0 ceK

Settings — Temperature: steam sensor before the dephlegmator («Hactpoiikn — Temnepartypa: AaTuvk napa nepeg ged1erMaTopom»)

Sensor address («Agpec gaTunkar)
Select the address of the required sensor from the drop-down menu. The list contains the sensors found during scanning and the NONE item (no

sensor is installed at this place).

a Correction («<KoppeKTupoBska»)

The sensor readings can be corrected. You can set both positive and negative values. The correction is added to the raw sensor reading. If pressure
correction is enabled on the Main («<OcHoBHble») tab, a correction for atmospheric pressure is additionally added to all sensors except the water

sensor.

Setpoint excursion («BblneT 3a yctaBKy»)

o Applied in the "Rectification" («PekTucpukaums») mode while running the Pre-flooding and Hearts program lines.

When Samovar finishes heads take-off and moves to the hearts take-off program line, it remembers the Steam and Column section temperatures. If the
actual sensor temperature deviates from the recorded one by the set value, Samovar pauses take-off, shows the message "Pause by steam T" («[Nay3a
no T napa») and waits until the temperature returns within the set limit. The value 0 disables control by this sensor.

Warning.
It is possible to cancel pausing take-off when temperatures go beyond the setpoint. See the section "Hearts take-off".

Take-off delay («3agepxka oT6opa»)
The time, in seconds, after which the take-off pump is paused when the temperature goes beyond the setpoint. When this time has passed, Samovar

checks the temperature: if it has returned within the limit, take-off continues with the message "Resuming take-off after automatic pause"
(«MpogomkaemM oT60p Nocne aBToMaTMyeckoii naysbi»); if not, the delay countdown starts again.

Setting up the column section sensor is the same as setting up the steam sensor.

Note.
You can set new Steam and Column section temperature values at any moment with the "Fix hearts take-off T"
(«3acpukcuposamb T ombopa mena») button in the "Regulator” («Peaynsimop») block on the main page.

Setting up the water sensor is similar to the previous ones, but with a significant difference.
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Settings — Temperature: water sensor («<HacTpoiiku — Temnepartypa: faTuuk BOAbI»)
o Water sensor setpoint («YcTaBka garunka Bofbl»)

The Water sensor setpoint field takes the actual value that the cooling supply pump must maintain. You can change it at any moment While

Samovar is running. If you leave 0, Samovar uses 48°C.

If a bypass valve is used instead of a pump, the valve opens when the setpoint is exceeded by 1°C and closes when the temperature drops 1°C below

the setpoint.

After heating is turned off, the water supply is closed when the water temperature falls 20°C below the setpoint (not earlier than after 3 minutes) or when

the boiler cools down.

Trigger delay («3agepxka cpaGaTbiBaHUSA»)
Not used in current versions. Delay = 0

Setting up the boiler sensor is similar to the previous ones, but it also has its own specifics.

Appec fatuuka B Kyﬁ_el_v|

KoppekTupoBKa gaTt4Mka B kyoe: | 0 m
BhbIner 3a ycTaBKy AaT4uka B Ky6e:| 0 l@
3agepwka cpabaTtkiBaHuA Npu Beixoge T B Ky6e 3a vcmaky:_l 0 ceK

Settings — Temperature: boiler sensor («HacTpoiikn — Temnepartypa: faTuuk B Ky6e»)

The boiler sensor is used to end the process by temperature (“Rectification, distillation and BK up to boiler temperature” («PekTudmkaums, guctmnnauma n bK
[0 TeMnepartypbl B kybe»)), to monitor the plateau in distillation and BK (wash column), and to hold the temperature in Beer, Sous-vide and Cheesemaking
modes. In Beer and Cheesemaking modes, the Boiler sensor setpoint excursion («BblneT 3a ycTaBky gatuunka B ky6e») field sets the temperature tolerance of

the program line: from 0.3° to 3°; a value below 0.3° (including 0) is treated as 0.3°; see Mashing_program and Cheesemaking_program. The excursion of any
other sensor works the same way if that sensor is selected in the program line; for the steam and column section sensors this is the same value that applies
during hearts take-off in Rectification. The Trigger delay («3agepxka cpabatbiBaHus») field is not used in the current version: the value is saved, but no mode

reads it.

Note.

The settings on the Temperature («Temnepamypa») tab are the same for all modes. The reading corrections and sensor

addresses do not switch together with the operating mode.
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Settings — Temperature: TCA sensor («HacTtpoiikn — Temneparypa: gatunk B TCA»)

TCA sensor setpoint («YcTtaBka garunka B TCA»)
The default setpoint is 43°C; if you leave 0, Samovar uses 43°C.

In Rectification mode the hot TCA threshold equals the setpoint but cannot be lower than 45°C. In Distillation and NBK modes the setpoint itself is used,
without the 45°C lower limit.

With heating on and the TCA temperature above this threshold, Samovar shows a high TCA temperature warning once per episode. The next warning is
allowed after the TCA cools 2°C below the threshold.

When the same threshold is exceeded, the cooling pump increases the water supply if the TCA is hotter than the water and the cooling valve is open.

The emergency threshold does not depend on the setpoint: when the TCA temperature is at or above MAX ACP_TEMP (75°C by default), Samovar turns
heating off.

For example, with a setpoint of 47°C the warning and, if the conditions above are met, the pump boost are triggered above 47°C; after cooling below
45°C the warning is allowed again; at 75°C and above heating is shut off as an emergency.

Trigger delay («3agepxka cpaGaTbiBaHUA»)
Not used in current versions.

e

Scan sensors («CkaHUpoBaTb AaTUUKN»)
After you press the button, Samovar polls the bus again and determines which sensors are present or absent, after which the settings page reloads

with a fresh list of addresses.
You can connect and disconnect temperature sensors "hot", without restarting Samovar. But scanning is performed only while heating is off: if a process
is running, Samovar answers with the message "Sensor scan rejected: process is active." («CkaHMpOBaH/e JaT4YMKOB OTK/IOHEHO: MPOLECC aKTUBEH.»)

You can connect sensors one at a time and save them in the settings. Connect one sensor, press "Scan sensors" («CkaHMpoBaTb AaT4nkun»), choose what it
belongs to, press "Save" («CoxpaHnTb»), go back to the settings, connect another sensor, scan, choose its location, press "Save", and so on.
The main thing is to save the settings after every sensor you add and assign a location to.

To save the selected settings, press "Save"; to leave without saving, press "To main page" («Ha rnasHyto»). If the form has unsaved changes, Samovar asks for
confirmation before you leave the page. When a sensor address is changed, its previous readings are reset and collected again.

Warning.
The sensor address at each mounting place must be unique. Make sure the sensor addresses do not repeat when you choose
them. This is necessary for Samovar to work normally. However, using one identifier at several addresses at once is not

prohibited.
The settings for setpoints, excursions, temperature correction and so on do not move together with the sensor identifier; they

belong to a specific mounting place.

Note.
The absence of a temperature sensor is not a problem if it was absent when the process started (even if its address is specified in

the settings). If a sensor drops out during the process, Samovar will report it.
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Pump
Peristaltic pump motor setup.

One parameter is set for the pump: the number of stepper motor steps needed to take off 1 ml.

KonuyecTBo WAaroe Waroeoro Aeuratens: | 100 | s,

(] WUcnonek3oBatsk 12C-Hacoc Hag, LM

CKopocTb oTGopa Hag LU'I:| 0 |an
r r r

Settings — Pump («HacTpoiikn — Hacoc»)

Number of stepper motor steps
Motor steps per 1 ml of take-off. Filled in manually or from the calibration result.

Pump calibration
Opens the "Stepper motor calibration" («Kann6poBka LaroBoro Apuratensi») window.

You can enter this parameter manually, or calibrate the pump: take off 100 ml, Samovar counts the motor steps made to
take off 100 ml, divides that number by 100, and the value appears in the "Number of stepper motor steps: /ml."
(«KonuuyecTso Waros LWaroBoro Asuratens: /mn.») line.

Samovar 7.00: if an external pump is connected to Samovar over the 12C bus (an 12CStepper module), a second block appears on the tab: the "Use 12C pump
above the pasteurization section" («/icnonb3oBaTtb 12C-Hacoc Hag LiIM») switch and its capacity in I/h. If there is no 12C pump, the block is hidden. The steps per
milliliter for the I12C pump are stored in the board's own memory (Settings («HacTpoiiku») — 12CStepper, the "Steps/ml" («LLiaros/mn») field) and are calibrated
with the "External pump calibration" («Kann6poBka BHeluHero Hacoca») button on the 12CStepper page.

Pump calibration

You can calibrate during a real distillation run, but before the "Start take-off" («<Hayatb 0T60p»)_ command of the program.
After the message "Stabilization complete, the column is running stably." («CTabunu3auns 3aBepLueHa, KoNIoHHa paboTaeT cTabubHO.») wait about 30-40

minutes, direct the pump output into a measuring container and press the "Pump calibration" («KannbpoBka Hacoca») button.

The following window opens: "Stepper motor calibration" («kanméposxa warosoro gsuratens»)
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Stepper motor calibration («Kanmbposka LwaroBoro gsuraresns»)

Steps per 100 ml.
The number of steps needed to take off 100 ml, obtained after calibration. You can correct the value manually and press "Save" («CoxpaHutb») (the

Motor speed
Optimal speed of the NEMA17 motor, steps per second (from 1 to 8000).
number must be a multiple of 100). The "To settings" («K HacTpolikam») button returns to the settings page.

Press "Start calibration" («Hauatb kanmbépoBky»). The pump starts. The button label changes to "Capture 100 ml* («3admkcmposats 100 Ma»). When 100 ml has
been taken off, press the "Capture 100 ml" button. Samovar calculates and remembers the number of steps needed to take off 1 ml. The result is saved to the
settings immediately, and the obtained value appears in the "Steps per 100 ml" («LLaros Ha 100 mn») field.

During calibration the status line of the main page shows "Calibration" («Kaiméposka»). When calibration ends, Samovar returns to the "Self-circulation”
(«PaboTa Ha cebs») state.

Then you can start your take-off program with the "Start take-off' command and continue the distillation in the standard way.

Warning.
You cannot calibrate while the take-off program is running.

Or calibrate without a distillation run.
Arrange a liquid supply to the pump inlet in a volume of more than 100 ml. It is recommended to use spirit, low wines or heads from previous runs.

Warning.
The number of steps needed to take off 1 ml is written to the samovarbackup.txt file when you save settings, but it is not loaded
when settings are restored. It is not overwritten either. This is intentional.

If you need to restore the previous value manually, find the "StepperStepMI" parameter in the samovarbackup.txt file; after the
colon, in quotes, is the number of steps. Enter it in the "Number of stepper motor steps: /ml." («Konnuuecmso wazos
wa2o8020 0su2ame/isi: /mn.») field on the Settings («Hacmpoliku») -> Pump («Hacoc») tab (the first screenshot).
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Tip.
If you have installed an encoder, you can adjust the stepper motor speed with the encoder during calibration, and when 100 ml is
reached, pressing the encoder finishes the calibration.

Important.

It is highly advisable to lubricate the pump tube and rollers with neutral silicone grease from time to time. The grease affects not
only the durability of the pump parts but also the accuracy of take-off.
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Beer

The values on this tab are used in Beer mode. Exceptions: the "BK power after boiling starts" («<MowHocTe BK nocne 3akunnanus») field belongs to Wash column

mode, and the "Use boost heating element when boiling" («/icnonb3oBatb pasroHHbIii T3H Npu kuneHnn») checkbox also works in Distillation mode.

BapouHblii nopﬂ,qokl All-in-one I BIAB - |

Koadhdpuumenta nna PID perynatopa Harpeea:

Kp: ‘ 0 _J

Ki: \ 0

Kd: \07\

Hanp./mowHocTL perynsaropa B pexvumMe nogfepxaHua Temn.: ‘ 0 |v

—0

Hanp./mowHocTL perynsaropa B pexvuMe HarpeBa U KUNeHUs: ‘ 0 /| v

MowHocTe BK nocne zakunaHua: 0 /| v
o (] Mcnonk3oBaTk pa3roHHbIi T3H NPX KMMEHUK

A A A

Settings — Beer
Brewing order

The brewhouse layout, not a recipe. "All-in-one / BIAB" - heating by the boiler sensor (mash), the stirrer works as set in the program. "HERMS" - PID by
the water sensor (boiler), the pump continuously circulates the mash through the coil, the boiler sensor monitors the mash. "RIMS" - PID by the column

section sensor (return line), the pump runs continuously; heating without flow on a real RIMS is dangerous.

PID regulator coefficients for heating
Kp, Ki, Kd. Found by automatic calibration (the "Autotune" («ABTOTHOHUHI») program line) or manually.

Regulator voltage/power in heating and boiling mode
The voltage (power) when heating up to the set temperature and on the "Boil" («Kunsuexue») line.

BK power after boiling starts
The working power of Wash column mode after the boiler starts boiling.

Use boost heating element when boiling
If cleared, the boost heating element is not switched on on the "Boil" line. Also works in Distillation mode.

Regulator voltage/power in temperature holding mode
The maximum voltage (power) the regulator applies to the heater while holding a temperature rest.

PID regulator coefficients

You can run an automatic calibration of the PID regulator coefficients.
To do this, fill the boiler with water and run the following program:
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Program for PID automatic calibration: a "Pause” («lMay3a») line and an "Autotune" («ABTOTIOHUHI») line with the same temperature
Samovar will heat up to the specified temperature and then start the automatic calibration. When the calibration is complete, Samovar will write the new
coefficients to the settings, start using them immediately and move on to the next program line. You do not need to reboot Samovar. If the coefficients could not

be saved, the message "PID autotune not saved" («PID autotune He coxpaHéH») appears. The calibration process can take several hours. But the accuracy of
temperature holding should improve. You can also adjust the PID regulator coefficients manually in the settings.

Warning. Without special knowledge, you should not change the PID regulator coefficients arbitrarily.

Regulator voltage in temperature holding mode
If you think the temperature rests are not being held correctly, you can change the regulator voltage in temperature holding mode.
Samovar holds the temperature during rests using PWM.
The value in the "Regulator voltage/power in temperature holding mode" («Hanp./MoLHOCTb perynstopa B pexume noggaepxaHust temn.») field (for example,

100 volts) is the maximum voltage that can be applied to the heater in temperature holding mode.

That is, no more than 100 volts will be applied to the heater in temperature holding mode (a temperature rest). How often this voltage is applied is determined by
Samovar's logic.

Practical examples:

If you have a large, uninsulated mash vessel in a cold room and a weak main heater, the mash temperature may drop while passing through the temperature
rests.

In that case the following can happen: Samovar has to apply 100 volts to the heater constantly, but even so the mash temperature keeps falling.

When the temperature falls by more than the value set (in degrees C°) in the line:

#define HEAT_DELTA 1

of the Samovar_ini.h file, then to return to the set temperature Samovar starts applying, through the regulator, the voltage from the "Regulator voltage/power in
heating and boiling mode" («Hanp./MoLHOCTL perynsaTopa B pexume Harpesa v kuneHus») field (heating) to the load.

To avoid this, increase the regulator voltage in temperature holding mode. For example, to 120 volts.

Or another example.

The temperature in the brewing vessel first exceeds (overshoots) the temperature rest set in the mash program line. This can happen if a heater that is too
powerful for the vessel is used. In that case, leave the regulator voltage in temperature holding mode at 100, and increase the value of the line:

#define HEAT_DELTA 1

by a few units.

Regulator voltage in heating and boiling mode
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You can set a reduced regulator voltage for when the "Boil" («Kunsiuenne») program line is used. This is needed when brewing certain beer styles, or when a
powerful heating element is used on a small brewing vessel.

Note.

The value set in this line also applies to heating up to the rest temperature (while the mash is colder than the setpoint by more than HEAT_DELTA), which lets
you set, and quickly change, the main heater's power for the whole Beer mode.

BK power after boiling starts

The working power of the heater in Wash column mode after the boiler starts boiling. If the first line of the BK program sets its own power, that one is used. A
value below the minimum that the firmware substitutes is not accepted.

Use boost heating element when boiling
Lets you disable the use of the boost heating element when the "Boil" program line is used. The boost heating element will still work during brewing with other
program lines, according to the settings.

The checkbox also works in Distillation mode: if it is cleared, the boost heating element is switched off immediately when the boiler starts boiling.

Back to "Beer" mode
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Cheese
Settings of the Cheesemaking mode.

The Settings («HacTtpoiikn») — Cheese («Cbip») tab contains only a wiring hint and a link to the pH sensor calibration. The cheesemaking program itself is set
on the main page of the mode (see Cheesemaking_program).

HacTpoiiku CbipoBapeHHsA:

MogknioueHne Ans pexuma «Cbip»: ecnu onpegenéd USE ADS1115, patumk pH asToMaTuyecku cunTbiBaeTcs ¢ AINO

o ADS1115 no ykasaHHomy agpecy, a LUA PIN gna pH e ucnonbsyetca. Ecnu ADS1115 He HaiifieH, cbipoBapeHue u
kanubposka pH 6NOKMPYHOTCA, OCTANbHBIE PEXUMbI NpogonkaioT pabotats. Bes USE ADS1115 PH-4502C 3aHumaeT
LUA PIN v koHdhnukTyeT ¢ MPX5010DP. CAMBHOIA KnanaH 3aHu pene Ned BMecTo pasroHHoro T3Ha.

Settings —» Cheese («HacTpoiikn — Cbip»)

pH calibration

Wiring for the "Cheese" mode
A hint on which inputs and relays cheesemaking uses and what they conflict with.
a Opens the page for calibrating the pH sensor with two buffer solutions. If the form has unsaved changes, Samovar asks for confirmation.

Wiring. The pH sensor is connected through an ADS1115 or to LUA_PIN. Schematics and pin assignments are in the technical section pH sensor and how to
connect it. The drain valve is connected to relay No. 4; do not connect a valve and a boost heating element to it at the same time.

Warning. When LUA_PIN is used, voltage matching is required; the PH-4502C and the MPX5010DP cannot be connected to this
input at the same time. When an ADS1115 is used, the LUA_PIN input stays free.

The relay No. 4 trigger level (closing on a low or high level) is set on the Other («Mpouve») tab, in the "Relay 4" («Pene 4») field. The drain valve follows this
setting.

Cooling in cheesemaking uses the same outputs as Beer mode: a cooling pump (in the standard build) or a valve. There are no separate cooling settings on this
tab.

pH calibration. The button opens the pH calibration page: using two buffer solutions (7.00 and 4.00 by default), Samovar calculates the coefficient k and the
offset d and stores them with the "Save calibration" («CoxpaHuTtb kanm6poBky») button. A pH reading is considered valid in the range 0-14; if the sensor data
has not been updated for 5 seconds, the value is marked as stale.

Note. The pH calibration coefficients are not part of the settings form and do not go into the samovarbackup.txt file (see Saving
settings). After restoring settings from the file you do not need to repeat the pH calibration, but you also cannot move it to another
controller with the file.
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NBK

Settings of the Continuous wash column (NBK) mode.

The Settings - NBK («HacTpoiiku — HBK») tab holds the parameters of the continuous wash column automation: how fast the column responds to changes, in

what steps the automation changes the power and the wash feed, and by what thresholds it detects flooding and completion. The default values suit most
columns; change them after the first runs, when you can see how your column behaves.

HacTpoiiku HBK:

MHequa:| 0 |

JlaBneHuwe zaxnéoa: | 0 |

—
T 3aBeplieHns (Gapga):| 0 | v

B (] Mepeknio4aTs MOTOK CepBONPUBOAOM NpH 3axnéée

Settings — NBK («HacTpoiikn — HBK»)
Inertia («<MIHepLKA»)

from it (waiting after a correction, recovery after flooding). A value of 1 or less - the NBK start is rejected. Increase it for thick grain washes and for
columns with preheating.

Delta («Aenbra»)

by default. A deviation of more than three deltas is treated as wash spillover - the feed is reduced by one step.

Power step («LLar MowHocTU»)

this step per iteration; in the Work («Pa6oTa») line after flooding the power is reduced by a tenth of the step.

Feed step («LLUar nogaun»)

line - a tenth of the step, on spillover - a full step down. The feed manual adjustment buttons on the main page use the same step.

Vapor T («T napa»)

Flooding pressure («JaBneHue 3axnééa»)

mm for 40 mm); during the run the automation itself lowers the ceiling after each flooding.

Completion T (stillage) («T 3aBepLeHus (6apaa)»)
The reference temperature of the stripped stillage, °C. 98.5 by default. On the first Optimization iteration it is refined upward automatically from the
sensor reading (up to 102°C).

El

The time in seconds it takes the column to reach a new stable state after a change of power or feed. 180 by default. All automation pauses are counted

The permissible deviation of the spent wash (stillage) temperature from the reference Tn (°C) within which the power and the feed are not changed. 0.5

By how many watts the automation changes the power in one correction. 100 by default. In the Optimization («OnTumusauus») line the power grows by

By how many liters per hour the automation changes the wash feed in one correction. 0.5 by default. In the Optimization line - a full step, in the Work

The reference vapor temperature, °C. 81 by default; allowed values are from 80 to 97. The boost (line H) is considered finished at a vapor temperature

of 75°C. The hint in the interface calls this value the upper limit, but in the automation it is used as the lower bound of the working vapor temperature.

The threshold on the boiler pressure sensor (mmHg) at which flooding is registered. 40 by default. The working pressure ceiling is half of this value (20

On flooding the servo selects position 1 - the dirty stream. Position O - the clean stream - is restored only after the full recovery pause, on moving to the

a Switch the stream with the servo on flooding («MepekntoyaTb NOTOK cepBONPMBOAOM NpU 3axnéée»)

Work line and when the NBK finishes. Off by default.

Besides this tab, the NBK needs the mains voltage and the heating element resistance on the Other («IMpoune») tab: Samovar uses them to calculate the
maximum heating power. The flooding pressure threshold works only when a pressure sensor is connected to the boiler.

The NBK program (the lines Boost («Pasron»), Manual setup («PyyHas HacTpoiika»), Optimization («OnTummnsauus»), Work («PaboTta»)) is set on the main page

of the mode, see Continuous wash column (NBK).
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Settings («HacTpoiiku») — Other («Mpounes)
Blynk token («TokeH Blynk»)

Camera video URL («URL Buaeo kamepbli»)
The video stream address for the video widget in the Blynk app.

Time zone («4acoBoii nosic»)
The offset from Greenwich, a whole number of hours.

Use regulator connection check («/icnonb3soBatb NpoBepKy NOAKMIOYEHUA perynstopa»)
If the regulator does not answer requests, Samovar switches the heating off.

Heating element resistance for power calculation («<ConpoTuBneHue Ta3Ha 4na pacyeTa MOLHOCTU»)
Ohms. Needed to calculate power when working with a feedback regulator.

Mains voltage («<HanpshkeHue ceTu»)
Volts. Together with the heating element resistance it sets the heater's maximum power (NBK mode).

OO0000P0O
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Use water flow control («icnonb3oBaTb KOHTPO/Ib NOTOKA BOAbI»)
Take the coolant flow sensor readings into account.

Colors for temperatures («LiBeTa ans remneparyp»)
The color of each sensor on the main page, the "Temperature" («Temnepatypa») tab and the local chart.

Relay level settings («HacTpoiiku ypoBHeii Ans pene»)
The active level for each of the four relays: LOW for Low Level Trigger modules, HIGH for High Level Trigger.

Download settings file («CkauaTb ¢haiin HacTpoek»)
Save all settings to your computer in the file samovarbackup.txt.

Reset WiFi settings («C6pocuTb HacTpoiiku WiFl»)
Forget the Wi-Fi network and reboot.

Upload settings file («3arpy3utb ¢haiin HacTpoek»)
Put the settings from a previously saved file into the form. To apply them, press "Save" («CoxpaHuTb»).

Reboot Samovar («Mepe3arpy3utb CamoBap»)
Reboot without turning the power off.

BO0O0BOO000O

Samovar 7.00: the "Log data recording" («3anuck gaHHbIX B s10r») field is no longer on the tab; the log is written at a fixed interval of 4 seconds. Messages and
the log go to the samovar-tool.ru site through the samovar-tool.ru server, see Logs and charts in the cloud.

Blynk token («TokeH Blynk»)

The device token for the samovar-tool.ru server. It is shown by the Samovar mobile app after registration, see Mobile apps and website. The token can also
be entered in the Wi-Fi connectionportal. The process log and messages reach the cloud by this same token.

Camera video URL («URL BuAaeo kamepbi»)

If you have a camera that can serve a video stream over http or rtp stream, you can specify the camera access URL. The video will be available in the Blynk app
(with a limitation: the video is available only within the local network).

Time zone («4acoBoW Nosic»)
Your time zone: the time offset from Greenwich, a whole number of hours.

Use regulator connection check («/icnonb3oBatb NpoBepKy NOAKMIOUEHUA perynsatopar)

Used with feedback regulators. Samovar periodically sends a request to the regulator. If there is no answer to several requests, Samovar shows the message
"No connection with the regulator!" («HeT cBsi3u ¢ perynatopom!») and then stops the process with the message "Emergency shutdown! No connection with the
heating regulator." («ABapuiiHoe oTk/loueHne! HeT CBA3K C perynsaTopom Harpesa.»)

Heating element resistance for power calculation («ConpoTuBneHue T3Ha gNnAa pacyeta MOLWHOCTU»)
The resistance of the heating element. Used to calculate power when working with a feedback regulator. The current power value is shown on the main page.
Mains voltage («HanpshkeHue ceTu»)
The supply mains voltage. Together with the heating element resistance it sets the heater's maximum power; used in NBK.
Use water flow control («<Micnonb3oBaTb KOHTPOJIb NOTOKa BOAbI»)
Use of the coolant flow sensor. If the sensor is connected but the checkbox is cleared, its readings are not taken into account when monitoring the water supply.
Colors for temperatures («LiBeTta gna temneparyp»)
Setting the color for temperature sensors.
Setting the color for a particular sensor. The sensor readings will be shown in the selected color on:

the "Main" («I'naBHas») tab, the "Temperature" («Temneparypa») tab and the local charts; in the cloud, for now, the chart color settings do not change.

Relay level settings («HacTpoiiku ypoBHeii gnsa pene»)

Relay modules are mostly of the Low Level Trigger type (LLT; enabled by default). This means a logical "0" must be applied to the relay control input (IN1) to
switch the relay on. When a logical "1" is applied to the input (IN1), the relay switches off.

Select the level at which a particular relay module switches on. For an ordinary Low Level Trigger module select LOW. After boot Samovar sets the opposite, off
level; the selected active level is applied only when the command to switch the relay on is given.

Buttons («KHOMKn»)
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Download settings file («CkauaTb ¢haiin HacTpoek»)
The settings are saved to your computer as the text file samovarbackup.txt. The file can be renamed (for example, to the name of the mode).

Reset WiFi settings («C6pocuTb HacTpoiikun WiFl»)
Forget the Wi-Fi network Samovar is currently connected to. After confirmation Samovar reboots and raises an access point for Wi-Fi connection.

Upload settings file («3arpy3utb chaiin HacTpoek»)
Restore settings from a previously saved file. The values are put into the fields of this page, after which the hint "Settings loaded into the form, press "Save" to
apply." («HacTpoiikn 3arpyxeHbl B hopMy, HaxmnTe «CoxpaHnTb», 4ToGbl NPUMEHNTL.») appears. Fields with invalid values are listed in the error message.

Reboot Samovar («Mepe3arpy3untb Camosap»)
Rebooting Samovar without turning the power off.

Buttons at the bottom of the settings page

Save («CoxpaHUTb»)
Save the settings of all tabs of the page.

a To main page («Ha rnaBHyto»)

Return to the main page.
Editor («PepakTop»)
Open the Samovar file editor.

Save («CoxpaHUTb»)

Save the settings on this page. After saving, the main page opens. If a field value is outside the valid range, the message "Settings not saved. Check the fields:
..." («HacTpoiikv He coxpaHeHbl. MpoBepbTe Nons: ...») appears. The mode cannot be changed while heating is on: Samovar refuses to save.

To main page («Ha rnaBHyto»)
Return to the main page. If there are unsaved changes, Samovar asks for confirmation.

Editor («PegakTop»)
Switch to the Samovar file editor (the /edit page). Here you can delete the old log data_old.csv or other files and view the contents of the file system.
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Saving settings
Samovar 7.00: the "Download settings file" («CkauaTb thaiin HacTpoek») and "Upload settings file" («3arpy3uTtb chaiin HacTpoek») buttons are in Settings
(«HacTpoiikn») — Other («Ipoune»). The file contains all fields of all settings tabs, so the table below is an example of the old set of fields and does not include
the new parameters. After the file is loaded, the values are only filled into the form: to apply them, press "Save" («CoxpaHuTb»).

Samovar can save all settings to a text file and later restore them. This is convenient if you use several sets of
temperature sensors, so you do not have to enter their addresses every time. After you press "Download settings file",
the browser creates the file samovarbackup.txt, which is saved to your browser's downloads folder.

The saved file can be renamed (raw material, mode and so on) and loaded as needed.

To restore, press "Upload settings file" and select the file. Samovar checks that it is a settings file in JSON format, fills
the values into the form fields and shows the message "Settings loaded into the form, press Save to apply” («<HacTpoiiku
3arpyxeHbl B oopMy, Haxxmmnte «CoxpaHutb», 4To6bI NpuMeHnTb»). If the file contains values outside the allowed range,
the message lists the faulty fields; fix them before saving. The loaded values take effect only after you press "Save".

This file also contains information that you can copy and paste into Samovar without loading all the previous settings. For example, the Blynk token or the

video camera URL.

o

Settings — Other: saving and loading the settings file (<HacTpoiiku — Mpoune: coxpaHeHve 1 3arpyska gaiina HacTpoek»)

Download settings file («Cka4atb ¢haiin HacTpoek»)
Creates the samovarbackup.txt file with all fields of the settings form and saves it to the browser's downloads folder.

Upload settings file («3arpy3uTb ¢haiin HacTpoek»)
Opens a file picker. The values from the file are filled into the form; to apply them, press "Save" («CoxpaHutb»). The StepperStepMI field is not loaded

from the file.

Warning.
In some cases, when a new sensor is added, the sensors may change the mounting place assigned to them earlier. This is

related to the sensor identifier and to the logic Samovar uses to arrange the sensors.

The samovarbackup.txt file looks like this:

{"mode":"0","DistTemp":"98.000","usepressure":true,"useautospeed":true,"autospeed":"2","useautopowerdown":false,"UseBuzzer":true,"UseBBuzzer":true,
"ChangeProgramBuzzer":false,"SteamAddr":"0","DeltaSteamTemp":"-2.000","SetSteamTemp™:"0.300","SteamDelay":"20","PipeAddr":"2",
"DeltaPipeTemp™:"0.000","SetPipeTemp":"2.000","PipeDelay":"20","WaterAddr":"3","DeltaWaterTemp":"0.000","SetWaterTemp":"0.000","WaterDelay":"20",
"TankAddr":"4","DeltaTankTemp":"0.000","SetTankTemp":"0.000","TankDelay":"20","ACPAddr":"1","DeltaACPTemp":"0.000","SetACPTemp":"0.000",
20","StepperStepMI*:"8954","Kp":*150.000","Ki":"1.400","Kd":"1.400","StbVoltage":"100.00","blynkauth":"9u0XzN*******R 1e7xHYp",
"videourl":"","TimeZone":"3","CheckPower":false,"HeaterR":"35.000","LogPeriod":"3","SteamColor":"#2c03fc","PipeColor":"#f90126","WaterColor":"#08c7f7","Tank(

The parameters are separated by commas, and each parameter and its value are enclosed in quotes and joined by a colon.
For example: ,"DistTemp":"98.000",

Keep in mind when loading a saved settings file into Samovar: all values from the file, except StepperStepMI, replace the current ones. If you changed settings
between saving and loading (for example, calibrated an external I2C pump, the StepperStepMII2C field), the old values will be filled into the form after loading.
To avoid this, delete such parameters together with their values from the file.

Warning.

Starting with version 5.20, the "Number of motor steps needed to take off 1 ml." («Konuyecmso wazos 08u2amersisi HEO6X00UMbIX
0719 ombopa 1 mn.») value (StepperStepMl) is present in the samovarbackup.txt file, but it is not loaded into Samovar when
settings are restored. The value that exists at the time of restoring settings is not overwritten. You can restore it manually.

The table lists the parameter names with explanations. The values are taken, as an example, from the samovarbackup.txt file shown above.

"mode" 0 Operating mode
Rectification and distillation up to boiler temperature
98.000 («PexTuduKarys v AUCTUIISALMSA 10 TEMIIepaTyphbl B
DistTemp Kyb6e»)
Use pressure correction («¥Icriosb30BaTe KOPPEKTHPOBKY
usepressure true [IaBJIEHNs» )
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Use pump speed correction («/crionb30BaTh KOPPEKTUPOBKY
useautospeed true CKOPOCTH Hacoca»)
autospeed 2 Correction percentage («IIpoLieHT KOPpEeKTUPOBKM»)

Use applied power correction («Vcrionb30BaTh KOPPEKTUPOBKY
useautopowerdown false T10/jaBaeMO MOII{HOCTH»)

Use the buzzer for notification («Vicrions3oBats 3ymmep Asst
UseBuzzer true HOTH(UKALN»)

Use the buzzer for notification in the browser («/cnonb30Bath
UseBBuzzer true 3ymMMep A5t HOTU(UKaLu B Gpay3epe»)

Sound the buzzer when the program changes («Bxktouarb
ChangeProgramBuzzer |false 3yMMep IpY CMeHe MPOrpamMMbI»)

Steam sensor address before the dephlegmator («Azpec
SteamAddr 0 JlaTuMKa Tapa repef fiediermMaropom»)

Steam sensor correction before the dephlegmator
DeltaSteamTemp -2.000 («KoppeKTHpOBKa JlaTurKa 1apa repef feierMaropom»)

Steam sensor setpoint before the dephlegmator («YcraBka
SetSteamTemp 0.300 JlaTurKa napa nepej aednermMaTropom»)

Take-off delay when steam T goes beyond the setpoint (sec)
SteamDelay 20 («3agepkka orbopa npu Beixoze T mapa 3a ycTaBKy (CeK)»)
PipeAddr 2 Column section sensor address («Apec faTurKa B Ljapre»)
DeltaPipeTemp 0.000 Sensor correction («KoppeKTHpoBKa JaTuyrKa»)
SetPipeTemp 2.000 Sensor setpoint («YcraBKa JaTurKa»)

Take-off delay when T goes beyond the setpoint (sec)
PipeDelay 20 («3azeprkka oT6opa rpu Beixoze T 3a ycTaBKy (CeK)»)
‘WaterAddr 3 Water sensor address («A/jpec jaTuriKa BOZbI»)
DeltaWaterTemp 0.000 Sensor correction («KoppeKTHpOBKa AaT4nKa»)
SetWaterTemp 0.000 Sensor setpoint («YcTaBKa /jaTurKa»)

Take-off delay when T goes beyond the setpoint (sec)
WaterDelay 20 («3azep>kka otbopa npu Beixoge T 3a ycTaBKy (Cek)»)
TankAddr 4 Boiler sensor address («Azpec faTurka B Kybe»)
DeltaTankTemp 0.000 Sensor correction («KoppeKTHpoBKa JlaTunKa»)
SetTankTemp 0.000 Sensor setpoint («YcTaBKa /jaTulKa»)

Take-off delay when T goes beyond the setpoint (sec)
TankDelay 20 («3aziep>kka otbopa rpu Beixofe T 3a ycTaBKy (ceK)»)
ACPAddr 1 TCA sensor address («Agpec garurika TCA»)
DeltaACPTemp 0.000 Sensor correction («KoppeKTHpOBKa AaTunKa»)
SetACPTemp 0.000 Sensor setpoint («YcTaBKa /jaTurKa»)

Take-off delay when T goes beyond the setpoint (sec)
ACPDelay 20 («3azeprkka oT6opa npu Beixofe T 3a ycTaBKy (CeK)»)

Number of motor steps needed to take off 1 ml. («Kon-Bo
StepperStepMI 8954 LIaroB JIBUraTesisi HeOOXOAUMBIX /st oT6opa 1 MiL.»)

Coefficient for the heating PID regulator («Ko3dduipent asst
Kp 150.000 PID perysnsitopa HarpeBa»)

Coefficient for the heating PID regulator («KosdduipenT asst
Ki 1.400 PID perynsiTopa HarpeBa»)

Coefficient for the heating PID regulator («Ko3ddwuipent asst
Kd 1.400 PID perysnsitopa HarpeBa»)

Regulator voltage in temperature holding mode (V) («Harp.
StbVoltage 100.00 perysisiTopa B peXXxuMe nogepskanust TeMit (V)»)
blynkauth 9u0Xz....7xHYp Blynk token («Token Blynk»)
videourl Video camera URL («URL BHueoKamepbl»)
TimeZone 3 Time zone («BpemeHHast 30Ha»)

Use the regulator connection check («/cronb30BaTh NpoBepky
CheckPower false TMOJK/TIOUEHHST PEryJisiTopa»)

Heating element resistance for power calculation
HeaterR 35.000 («ConpoTHB/IeHHe TIHA JJIsi pacueTa MOLIHOCTH»)

Interval of writing data to the log (sec) («IlepropuuHOCTD
LogPeriod 3 3aMKCH JaHHBIX B JIOT (CEK)»)

Steam sensor temperature color («I]BeT TemnepaTypsl faTurka
SteamColor #2c03fc rapa»)

Column section sensor temperature color («L]BeT TemrepaTypbl
PipeColor #£90126 JlaTuvKa Ljapru»)

Water sensor temperature color («LIBeT TemriepaTypsl farurka
WaterColor #08c7f7 BOJIBI»)
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Boiler sensor temperature color («LIBeT TeMrneparyps! AaTunKa
TankColor #338a05 Kyba»)
TCA sensor temperature color («L]BeT TemrepaTypbl jaTurKa
ACPColor #000000 TCA»)
relel 1 Relay 1 level («YpoBeHb pere 1»)
rele2 0 Relay 2 level («YpoBeHs pere 2»)
rele3 0 Relay 3 level («YpoBeHs pere 3»)
rele4 0 Relay 4 level («YpoBeHb pere 4»)
Note.

If there is no saved profile, Samovar 7.00 creates the standard settings itself. The Samovar_default_settings.txt file from the tools folder of the firmware sources
can be loaded as an ordinary settings file, but after the first flashing this is not required.
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"Additional" («JononHuTensHo») tab

CKOpOCTh WAroBoro ABHraTo 120 waroelcek
Tekywme la 3400 Lienesoe waros: 12000

B Pacxop Bofbl: 15.3 n CxopocTs pacxofa sofe!: 1.2 n/MuH

"Additional" («JononHnTensHo») tab in Rectification mode
Stepper motor speed
Steps per second while running the current program line.

Steps
Current steps is how many steps have already been made in the current line; Target steps is how many must be made before it ends.

Water flow
Total liters and rate in I/min from the flow sensor. The block is visible only when the sensor is connected.

Samovar 7.00: the "Speed, I/h" («CkopocTb, n/u») field with the "Set" («YcTaHoBUTbL») button, the "Lock hearts take-off T" («3admkcuposats T oT60pa Tena»)
button and the system parameters line have been moved to the "Rectification” («PekTndmkauus») tab (the main one). Their description is kept on this page.

Speed, I/h ("Rectification" tab)

Manual entry of the take-off rate for the peristaltic pump. It has priority over the program. It applies provided the program is already running and after the "Set"
button is pressed. Take-off at the set rate continues until the next line starts.

Stepper motor speed

How many steps per second the stepper motor makes while running the program currently being executed.

Steps
Current steps is the number of steps already made in the program currently being executed.

Target steps is how many steps are left to make before the currently running program ends.

Water flow

Coolant flow data. Total (liters) and rate in I/min. Shown only if a flow sensor is connected.

Note.
Keep in mind that the flow sensor reads with a very large error, which depends strongly on the flow rate. So, by and large, it can only be used to check that water
is present and for a very rough estimate of the flow. It can be calibrated in the Samovar_ini.h file, line #define WF_CALIBRATION 98.

System parameters ("Rectification" tab)
Shown on the main page in the "System" («CucTtema») line. Information about the state of the cooling pump has been added.
Heap - the amount of free dynamic memory in bytes
BME temp - the temperature on the pressure sensor chip. In effect, the temperature inside the enclosure with the ESP32 installed
RSSI - an indicator of the power level of the received WiFi signal.
Free («CB0o60aHO») - free space in the Samovar file system in bytes. The process log is written here.
Water pump PWM («LLVM Hacoca Bogpl») - the current PWM duty of the cooling pump, if Samovar controls the pump.
Note.

The RSSI value is measured in dBm. The minimum value acceptable for network operation: RSSI = -85 dBm. Important! The higher the RSSI number, or the
less negative it is, the stronger the signal (for example, -48 is greater than -78).
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Lock hearts take-off T ("Rectification" tab)

Set new Steam and Column section temperatures.

Explanation.

Samovar records the Steam and Column section temperatures at the moment heads take-off ends and the "Hearts" («Teno») or "Pre-flooding" («[Mpea3axne6»)
program starts. At this moment power is usually increased to improve separation and late heads are taken off. After the power is raised, the temperatures may
go outside the setpoints specified on the Temperaturetab. Samovar will then pause the take-off and wait for the temperatures to return to the recorded values.
Pressing the button makes the current Column section and Steam temperatures the main ones, and take-off resumes accordingly. Samovar confirms this with
the message "New hearts T: steam = ..., column section = ..." («Hosble T Tena: nap = ..., uapra = ...»).
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System Messages

During operation, Samovar's warnings are shown in the WEB interface.

Messages appear in a panel in the top right corner on any page of the interface. Each message can be hidden with the cross; the "Hide all" («CkpbITb Bce»)
button hides the whole panel. Before hiding an emergency message, Samovar asks for confirmation. The = button in the header opens the message history; the
history is stored in the browser, and the "Clear history" («<OuncTuTb ncTopmnio») button deletes it.

The same messages go to the mobile apps and the site (push notifications and the "Messages" tab) and to the cloud, where they can be viewed on the log's
"Messages" page.

Samovar 7.00: a pause or wait may be recorded as two service messages: a start and an end. In the charts of the local interface and the site, and on the
"Control" («YnpaBneHue») page, the pair is decoded into a reason, an outcome and a duration. In the ordinary message list the service header @P1 may be
visible. If only one part arrived, it is an incomplete event without a duration. If the connection drops or Samovar reboots, part of the history may be missing.

Pektuthvkaumss  Mporpamma  [ONOMHUTENBHO

2 Camopap v 7.00 Pacuét  I12CStepper BHeluHWit Hacoc Mpadmk @ 12:34:56 Pabora 01:1B = [ 4
HacTpoiikn
Teno; OT60p Tena croka— —
18:02:51 lNepexoa k cTpoke nporpaMmel Ne2 X
MogpobHoe obbACHEHNE HEAOCTYNHO: AaHHLIE 3TANA OTCYTCTBYHIT WK
HEKOPPEKTHbI
it o 18:02:51 MNay3a no T waprn X
~ saxnébal
AEACTRUA :51 CpaboTan gatuvk 3axnébal
78150
BbIKNIOYWTL HArpes a CHpbITh Bee
S
_______ 35 % - 06bEM CTPOKM — MN
MNocTaBuTL Ha naysy I
| CropocTe Jlensta
1
' — i -0.25:
Janee |
| ra HanpskeHne CTPOKM Bpems CTpOKW
P . ! 77.90° — _
| C6pocuTh npolece ) i
1
- N 7 S | CNEAYIOWAR —
rpachuk HacTtpoiimn |
- 1
. )
OTEQR . ¥
sanonnm* — | PEFYNATOP
B4.30° H
] Texylee Hanp.: Lienesoe Hanp.:
AR | 180.5 180.0 v
12wmmprer. 1 - -
L] Map 78.2 °C L] 1 2 Pesim MotuHocTs
i 1450¢:
s Uapra 77.9 = SAHKK CEPEOMPUBOJA ) .
- Hanpaxenwe perynaropa:
Anap - uapra 0.3«
® K6 84.3«

YCTaHOBUTL
® Bopa 224« CKOpOCTh, Nfy -
® TCA 40.1c 3achukcnposath T 0TGOpa Tena
AETEKTOP NPUMECEMR P
CocToaHue TpeH,

=0 ATmocdrepHoe B xonoxHe:

Cra6unbHo, cnexty 0.000 °ClmuH

752.3 PrCT. 1.2um pr.CT.

CUCTEMA

Heap=152000; BME temp=24.5; RSSI = -58; CeoGogHo:
300000; LM Hacoca Bogsl: 0

The message panel on the main page

Messages («CooGLyeHnsA»)
The message list; the background color depends on severity. The cross on the right hides one message.

Hide all («CKkpbITb BCE»)
Hides the panel. It reappears when new messages arrive.

Samovar 7.00 - User manual, 01.10.2026 757192



Message history («/cTopus coo6LyeHnii»)
Opens the list of all messages received by the browser, with the "Clear history" («Ounctutb nctopumto») and "Close" («3akpbITb») buttons.

Messages

Depending on severity, messages have different background colors: emergency, warning, notification. In the mobile apps, emergency messages arrive with the
prefix "Alarm!", and warnings with "Warning!".

Some warnings do not require immediate action:

For example: "Open the water supply!" («OTkpoiiTe nogauy Boabl!»)

It appears as a warning when the boiler temperature set in the sketch is reached, regardless of whether the cooling tap is open or closed.

If the warning repeats, check whether the tap is really open and whether the flow is sufficient. If a pump is used to hold the temperature, check whether the
pump is connected. Check the connections of the water flow sensor.

Some warnings, on the contrary, require the operator's immediate intervention.

For example: "Critical water temperature!" («KpuTnueckas Temneparypa Bogbi!»)

It means that the coolant at the outlet is approaching the limit value set in the sketch (70° by default; the message appears 5° before it). If the operator does not
react, Samovar reduces the heating power, and if the temperature keeps rising to 75°, it turns heating off.

Alarm sound

On an emergency heating lockout and when the connection is lost, an alarm sounds in the browser. If the browser has blocked playback, the hint "The browser
has blocked the alarm sound. Click the page to allow sound." («Bpay3ep 3a610k1mpoBan 3ByK TpeBor. Haxxmute Ha CTpaHuLly, YTO6bl paspeLumnTb 3BYK.»)
appears.

Below is the list of Samovar messages:

Flooding sensor triggered! («Cpa6oTan garuvk saxnéoéal»)
- Each time the reflux level sensor triggers and the event is actually counted. Samovar counts only those trigger periods that last 3 or more seconds
(WHLS_ALARM_TIME).

Reducing voltage (power) from XX.X («HanpshkeHue (MOWHOCTb) CHMXaem ¢ XX,X»)

- After the flooding sensor triggers, the voltage is reduced from the current one.

- When the column section or steam setpoint is exceeded with the "Use supplied power correction” («/icnonb3oBatb KOPPEKTUPOBKY NOAABAEMOI MOLLHOCTY»)
option enabled.

Critical water temperature! («KKputuueckan remneparypa sofbl!»)
- The water temperature has come within 5° of the value in the line #define ALARM_WATER_TEMP 70. The buzzer turns on and take-off is paused for 30
seconds.

Critical water temperature! Water supply error. Reducing voltage from XXX («KpuTuueckas temnepartypa sofbl! Own6ka nogauu soabl. HanpshkeHne
CHMKaeMm ¢ XXX»)

- If there was no reaction to the previous message, the voltage is reduced by 5 volts to prevent the column from overheating. In the Distillation and Wash
Column modes the text is "Critical water temperature! Reducing ... from XXX" («kKputnyeckan temneparypa Bofbl! MoHmKaem ... ¢ XXX»).

Emergency shutdown! Maximum Water (Steam, TCA) temperature exceeded («ABapuiiHoe oTk/toueHue! MpeBbllleHa MakCMMa/ibHasA TeMmnepaTtypa
Bogapl (Mapa, TCA)»)

- The water temperature has exceeded the value in the line #define MAX_WATER_TEMP 75, steam - MAX_STEAM_TEMP 98.8, TCA - MAX_ACP_TEMP 75.
Heating is off, the water valve is closed.

Emergency shutdown! Water supply stopped. («<ABapuiiHoe oTk/toueHue! MNMpekpalieHa nogaya Bobl.»)
- If a flow sensor is used but no data comes from it.

Distiller heating turned on («BkntoueH HarpeB AUCTUNNATOPA»)
- Distillation. The "Turn on heating" («BknounTb Harpes») command was given.

Pump control is not supported by your hardware («YnpaBneHne Hacocom He nogjepXxuBaeTcs BallMM 0G0OpPyA0BaHMEM»)
- Wash column. PWM control of the cooling pump is not enabled in the firmware.

Wash column heating turned on («Bk/toueH HarpeB GPaXXHOI KO/TOHHbI»)
- Wash column. The "Turn on heating" command was given.

Wash column operation finished («Pa6oTa 6paXkHOI KONIOHHbI 3aBepLUEHa»)
- Wash column. Heating is turned off when the set maximum boiler temperature is reached.
- The "Turn off heating" («BbikntounTh Harpes») command was given.

Mashing program finished («[porpamma 3aTupaHus 3aBepLueHa»)
- Beer mode. All lines of the beer brewing_program have been executed. Heating is off.

Cooling water valve opened! («<OTKpbIT KflanaH BOAbl OXNaXAeHUs!»)
- Beer mode. The start of the "Cooling" («OxnaxgeHvie») line.
- Beer mode. The "Fermentation" («BpoxeHue») line. When the mash temperature exceeds the boiler setpoint by the setpoint amount.

Cooling water valve closed! («3akpbIT knanaH Bogbl OX/1aXAeHUsA!»)

- Beer mode. The end of the "Cooling" line.
- Beer mode. The "Fermentation” line. The mash temperature has returned to the set limits.
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Malt dough-in temperature reached! («[locTurHyta Temneparypa 3acbinu conoga!»)
- Beer mode. The malt dough-in temperature has been reached. Waiting.

Temperature rest of XX° reached. Waiting N minutes. («JlocTurHyta TemneparypHas naysa XX°. XXgem N MUHYT.»)
- Beer mode. The time count for the "Pause” («IMaysa») line has started.

Hold paused: temperature below target («May3a BblaepXKu: TeMnepaTypa HUKe Liesin»)
- Beer mode. The "Pause" line. The temperature has dropped 3° or more below the set one, and the time count is stopped. Heating works. With a smaller
undershoot there is no message, and the count runs slower.

Hold suspended: temperature out of band («BbigepxKka npuoctaHoB/eHa: TeMnepaTypa BHe NO0CbI»)
- Cheesemaking mode. The "Hold" («Bblaepxka») stage. An undershoot of 3° or more or an overshoot above the tolerance; the hold time is not counted.

Hold resumed («Bbigepxka npoaomxeHa»)
- Beer and Cheesemaking modes. The temperature has recovered and the hold time count continues.

Add the hops! («3acbinbre xmenb!»)
- Beer mode. 30 seconds before the end of the "Boil" («Kunsuyenune») program line.

Transition to program line No. («[epexoa k cTpoke nporpamMmmbl Ne»)
- Atransition to the next program line. In Beer mode it is supplemented with "Heating to the malt dough-in temperature: XX°" («<Harpes fo Temneparypbl 3acbinu
conoga: XX°»).

No alcohol left in the boiler («<B ky6e He ocTanock cnupTa»)

- Distillation, Wash column. Condition: the boiler temperature is above 90 degrees and heating is on. If, over the time set in the settings by the "Time for
monitoring the end of the distillation process" («Bpems ana KOHTPONs 3aBepLUeHVs npouecca anctunnauyum») field (60 minutes by default, O - do not check), the
boiler temperature changes by no more than 0.1 degree.

Distillation finished. Total time: N min. («Auctunnauus 3aseplieHa. O6wee Bpems: N MUH.»)
- Heating is turned off when the set maximum boiler temperature is reached.

- Heating is turned off.

- No alcohol is left in the boiler.

Pause on column section (or steam) T («May3a no T yapru (unu napa)»)
- The column section (or steam) sensor temperature has gone beyond the setpoint.

Program execution finished. («<BbinonHeHne nporpaMmmMbl 3aBepLUEHO.»)
- The whole program held in Samovar's memory has been executed.
- Heating is turned off.

Maximum boiler temperature limit. Program finished. («/lumut makcumanbHoii Temnepatypbl Ky6a. Mporpamma saBeplueHa.»)
- Rectification. Heating is turned off when the set maximum boiler temperature is reached.

Boost finished. Stabilization/total reflux. («Pa3rox saBepléH. CTabunusauyus/paéora Ha ce6s.»)
- The steam sensor temperature value in the line #define CHANGE_POWER_MODE_STEAM_TEMP 39 has been reached.

Stabilization finished, the column is working stably. («<CTta6unusauus 3aBeplueHa, KOJIOHHa pa6oTaeT CTaGU/IbHO.»)
- Condition: heating is on. The steam sensor has passed the boost cut-off mark. For six minutes the steam temperature changes by no more than 0.1 degree.

Open the water supply! («OTkpoliTe nogady BoAbl!»)

- Rectification. The boiler temperature given in the line #define OPEN_VALVE_TANK_TEMP 77 has been reached.
- Beer. The start of the "Cooling" line.

- Beer. The "Fermentation" line. When the mash temperature exceeds the boiler setpoint by the setpoint amount.

Close the water supply! («3akpoliiTe nogady Bofbli!»)
- Rectification, Distillation, Wash column. Heating is off and the water temperature has dropped below the water T setpoint by the amount set in the sketch.

Boiling has started in the boiler! (<kHayanocb kuneHue B Ky6e!»)
- Condition: heating is on; the steam temperature has risen above 39°, or the boiler temperature has stopped rising while the cooling water has warmed up. In
Distillation mode the calculated alcohol content in the boiler is added to the message.

No connection with the regulator! (<Het cBsi3u ¢ perynsaropom!»)
- The regulator connection check is enabled and the regulator has not answered several requests in a row. If the connection is not restored - "Emergency

shutdown! No connection with the heating regulator.” («ABapuiiHoe oTk/to4eHne! HeT cBsi3n ¢ perynsiTopom Harpesa.»)

Emergency shutdown! Heater control error. («<ABapuiiHoe oTkntoueHne! OlIMGKa ynpaBneHus HarpesaTeniem.»)
- The actual power reported by the regulator differs from the set one by more than 20% several times in a row.

Steam (column section, water, boiler, TCA) temperature sensor error! («OwnGka gaT4yMka TemnepaTypbl napa (Lapru, Bogbl, Ky6a, B TCA)!»)
- There is no data from the temperature sensor.

Running out of memory! Total: xxxxx, used: xxxxxx («3akaHunBaeTcA NamaATb! Bcero: Xxxxx, UCMOMb30BaHO: XXXXXX»)
- There is no space left in the file system for the log. Samovar deletes the old log data_old.csv itself when there is less than 16 KB of free space. Delete

unneeded files through the editor.

Emergency shutdown: the emergency button was pressed («ABapuiiHoe OTK/IlO4YEeHUNE: HaXXaTa aBapuiiHas KHOMKa»)
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- The emergency button was pressed or an emergency sensor triggered.

Heating is blocked by emergency protection, a reboot is required («<HarpeB 3a6nokupoBaH aBapuiiHOIA 3almMTOl, TpedyeTca nepesarpyska»)
- After an emergency shutdown, heating will not turn on until Samovar is rebooted. While the lockout is active, an alarm sounds in the browser.

An unfinished session was found, mode N, program No. M; heating was NOT resumed automatically. («O6HapyXeHa He3aBepLUEHHAA CECCUSA, PEXUM
N, nporpamma NeM; HarpeB HE BO30GHOBNEH aBTOMaTUYECKN.»)

- Samovar rebooted during a process. Heating must be turned on manually; if less than 30 minutes have passed since the reboot, the log in the cloud continues
the previous session.

Connection lost! («O6pbIB cBA3M!»)
- A browser message: Samovar did not answer three polls in a row. The page is dimmed and blocked until the connection is restored, and the clock line shows

the time of the last data received.

Configuration loaded with an error: ... (<kKoHdurypauus sarpyxeHa ¢ oLIMGKOIA: ...»)
- The settings were read with an error at startup, and Samovar works on default values. The reason is shown on the main page in the strip under the readings.
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Logs and charts in the cloud

Viewing information in the cloud.

For Samovar to send the log to the cloud, get a device token and enter it in the "Blynk token" («TokeH Blynk») field on the tab Settings - Other («HacTpoiikn —
Mpouve»). To view this log in your profile, add the device on the website www.samovar-tool.ru in the menu "User — Devices".

While the token is set and there is a connection to the server, when writing the local log Samovar sends data and messages to the cloud, where they can be
viewed on the website www.samovar-tool.ru on the "Logs" page (samovar-tool.ru/logi/).

One website user can have several Samovars if the website administrator has raised the device limit (one by default, see Mobile apps and website). The "Logs"
page shows the processes of the device selected in the menu "User — Devices". To open the archive of another Samovar, select it there first.

Samovar 7.00: there are no separate settings for sending the cloud log any more. While the token is set and there is an internet connection, log lines are sent
automatically once every 4 seconds. If Samovar rebooted during a process and heating is switched on again within 30 minutes, recording continues in the same
session.

On the chart, new pauses are shown as an interval with the reason, result and duration. If part of the data was not received or the device time was changed, a
single mark may remain instead of an interval. In old logs such intervals do not appear after the website update.

The list of logs in the cloud looks as follows:

Cnuncok noros

Nara nora DOetanuzauuna Mpachuk Ckavatb nor CoobweHua Pepakrupoeats
9 Netanuzauma ¢ CoxpaHute nor enna  Yaanute ObbeguHuTe nor
Paciaputs nor
22.09.2022 09:09:22 [eranuaaums aie  Coxpahute nor A ¥Yaanute O6LeauHnTE nor
Pacwapute nor
[etanusauns Coxpanuts nor enuA  Yganwte OBbeguHuTs nor
Pacuaputs nor
23.09.2022 12:55:09 [eranuaaupn Coxpatute nor  Coobuenna  Ynanute Ofbeannuts nor
Paciwaputs nor
Jetannaauun auk  Coxpauute nor  CooBuienwa Yaanute OBbeguHuts nor
Pacluaputs nor

26.09.2022 09:40:13  [eranuaaums Coxpanuts nor  Coobuwienna  Yaanute ObbegnHuts nor
Paciwapute nor

[etanusauyns ajuk Coxpanuts nor 0 =HuA  Yganute ObbeguHnTs nor
Pacuaputs nor

05.10.2022 Jetanuzauus Coxpanute nor  Coobuwenna  Yaanute Obbeaunnts nor
Pacwapute nor

Details - the take-off program and additional information ("process memao")
Chart - a chart of the process will be built.

Save log - the log file will be downloaded to your computer. The file name is data.csv

Messages - all messages that appeared during this process.

Delete - delete this log. Cannot be undone.

Merge log - merge the log with the previous one. Cannot be undone.

Share log - allow everyone who has the link to this log to view it. Can be undone.

Logs and charts are available only to you, but you can share them with other participants.

To share a log:

Press "Share log". Answer yes to the question "Make the log available to everyone?".

The "Share log" label will change to "Make log private".

Open the log, for example on "Details", copy the link from the browser address bar and send it in any way to the person you want to share with.

Everyone who has the link will be able to view the chart and download the log file - data.csv

To forbid viewing: press "Make log private"; the label will change to "Share log". The log will no longer be available to others.
Details

Clicking "Details" opens a new window.
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WHdopmaumnsa o npouecce
Jata [ HIEE] 14.01.2023 11:02:17
MpvyvHa npeneiaywiei nepesarpyskm ESP32

Hepesarpyska ESP
H;500;0.05;0;0.00;160
H;450;0.06;1;0.00;0
H;450;0.06;2;0.00;0
H;450;0.06:3;0.00;0

TIporpamma otéopa C;500;0.50;5;0.00;185
C;3000;1.40;6;0.00;0
C;3000;1.40;7;0.00;0
C;3000;1.20;8;0.00;,0

B;3000;1.20;9;0.00;0
Mporpamma ot6opa i

Bbixoa Ha 3axneb B aBToMatu4eckom pexume co 170 Bonbt.

JonoauuteasHas aadopmanus [} 3axned Hactynun Ha 200 BonbTax yepea 2 yaca.
HyxHo nonpoboBaTtb Ha [NporpaMmy NOAronoBHUKY - NOCTaBUTb
HanpsbkeHve 195B.

[JononHutensHas MHopMaums

CoXpaHHTE ONHCAHHE CoxpaHuTb onucaxve

CnMcok noroe DOetanuzauyma Mpadhuk Ckavars nor CoobweHuna
Hu:xaee meHI0 |3

Cnucox ] [Jeranuaauns Tpadmk CoxpaHute nor

1. Date
The date and time the process started. The start time is recorded by the condition for starting the local log recording.

2. Reason for the previous ESP32 reboot
The reason Samovar stopped working may be shown.

3. Take-off program
The take-off program in text format. It can be copied and used in another process by pasting it into the text field on the "Program” («Mporpamma) tab. Not
editable.

4. Additional information
A description of the take-off program in text format. Free text. Can be edited.

5. Save description
Press after editing the take-off program description to save the changes.

6. Bottom menu

Log list - return to the previous window with the list of all logs
Details - this very window

Chart - view the chart for this particular process

Messages - all messages that appeared during this process.
Chart

In addition to the local one, the following data are added to the chart in the cloud:
- Take-off rate

- Water flow

- Voltage/Power.

- ABV in the boiler
- ABV in the take-off (the data are relevant only for "Distillation" («AncTunnsuus») mode)

All conditions for starting the plot and controlling the view are the same as for the local one. The data are stored in the cloud, and the chart image is built by the
browser on your computer.

The less data, the faster your internet connection and the more powerful your computer, the faster the chart is built.

Example chart:
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— Temnepatypa napa — Temneparypa B uapre Temnepatypa Boakl — Temnepartypa B kybe — ATvocdephoe fasneHie — CTpOKa nporpaMMel  — CKopocTe oT6opa  — 10TOK BoAb!

— HanpsxeHue/MoLLHOCTE

Thanks to the additional data on the chart, the example shows how the voltage regulator worked in pre-flooding mode.
Messages
If you missed a message, you can see the history here. For example: why the heating "suddenly" switched off.

Example:
A fragment of the messages window: heads take-off and the column reaching the pre-flooding mode.

Cnncok coobLueHunn

Oara cooBweHunA CoobweHne KputM4HocTe coobleHuns

14.01 1:02:18 MNporpamma: crapt cTpokn N21; otbop B b0

14.01.2023 21:02:32 MNporpamma: crapr cTpoku Ne2; otbop B EmkocTs 1

15.01. Mporpamma: cTapt cTpoku Ne3; otbop B & b 2

15.01.2023 07:34:41 Mporpamma: crapr crpokk Ned; otBop B émkocTs 3
Hoewie T tena: nap 0; uapra = 77.06

Mporpamma: cTapr cTpokk Ne5; otBop B EmkocTs 5

Mporpamma: crapr cTpokw Neb; otbop B & b B

15.01.2023 08:41:50 Hanpmxenne chkaem ¢ 200.00

15.01.2023 08:43:21
06
15.01.2023 08:44:51 Hanpamxerue chuwaem ¢ 192.00

Han eHue cHxaem ¢ 190.00

Questions and answers. FAQ

How long are logs kept in the cloud?
Logs shorter than 30 minutes are deleted one day after creation. The rest are kept indefinitely.

Does a brew in "Beer" («[lnBo») mode appear in the website cabinet journal by itself?

Yes. A session started in "Beer" mode creates an entry in the journal of the "Brewer's cabinet" on the website automatically, from the same data that reach this
page (mashing steps, boiling with the "Add the hops!" («3acbkinsTe xmenb!») messages, cooling); the device sends nothing additional. More details are on the
page Beer brewing_journal on the website and in the apps.
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Local logs and charts

Local viewing
Samovar keeps a temperature log and stores it in its own memory. For each mode, logging starts on a certain condition:

Rectification - when the "Start take-off" («Hauatb 0T60p») command is given.
Distillation - on the "Turn heating on" («BknounTb Harpes») command.

Beer - when the first line of the brewing program starts.

Wash column (BK) - on the "Turn heating on" command.

NBK and Cheesemaking - when the program starts.

In all modes logging ends on the "Turn heating off" («OTkNOUMTL HarpeB») or "Reset process" («CHpocnTb npouecc») command

If the heating was switched off during one run and the process was then resumed, the log starts to be recorded anew each time, by the conditions listed above.

Samovar 7.00: the log interval is not configurable - a line is written once every 4 seconds. The "Log data recording” («3anucb AaHHbIx B nor») field has been
removed from the Settings - Other tab. If less than 16 KB of free memory is left, Samovar deletes the old log data_old.csv by itself.

The local chart viewing window looks like this:

n HeT faHHbIX Ana rpathuka

a OwwnGKa 3arpyskm rpacuka: HTTP 404

o Temneparypanapa  Temneparypa B uapre  TemnepaTypaBogbl  Temnepatypa B kybe  [laBnenue (Wwkanacnpaga)  CTpOKa Nporpammbl (CBOA LWkana)

Local chart

Chart
o The temperature scale is on the left, the pressure scale on the right. The lower value of the temperature scale is taken from the minimum value of any
sensor.

Section handles
The left and right handles set the displayed section. Double-click on the bar - the whole chart.

Legend
Clicking a series hides or shows it.

Status line
How many points are loaded and a control hint.

The chart is drawn by the firmware without external libraries. On the left is the temperature scale, on the right the pressure scale; the program line number is
shown as a separate series. Below the chart is a status line: "Points loaded: N. The sliders under the chart set the section, double-click on the bar - the whole
chart, legend - on/off, hover - values." («3arpyxeHo Touek: N. Mon3yHku nNog rpadMkoM 3aatoT y4acToK, ABOVHON LLEeNYoK No nosoce - BeCb rpadouk, ereHaa -
BK//BbIK/1, HABEAEHNE - 3HAYEHNS.»)
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Samovar 7.00: while the chart is open, marks of pauses and waits may appear next to the numeric series. These are separate messages of the current run that
the page keeps in memory; they are not lines of data.csv or data_old.csv. If both the start and the end of one reason were received, the interval, the duration and
the outcome are shown; if only one part was received, it is an incomplete event with no invented duration. Missed messages or a reboot of Samovar can leave
the history incomplete or clear it.

A mark is placed on the time axis only when the time is reliable. If there is no time or the Samovar clock has jumped noticeably, the information about the reason
and the duration stays in the status line, but no interval is drawn on the chart. Older program line marks and pause events remain separate observations, not
intervals.

Legend

You can turn off any series by clicking its legend entry. For example, if you click "Pressure” («[laBneHue»), the pressure series is not displayed. Clicking again
shows it again. Sensors hidden on the main page are hidden here as well.

Chart section

Under the chart there is a bar with two handles. By dragging the left and right handles you can choose any level of detail you need for analysis. A click on the bar
shifts the selected section, a double-click returns the chart to its original view. The handles can also be moved with the keyboard arrows.

When you hover the cursor over the chart, a vertical line appears with the exact values of all series at the cursor position.

While you are viewing it, the chart is automatically extended with new points no more often than once every 15 seconds, but this update can be turned off by
clearing the "Update chart" («<O6HOBNATL rpachuk») checkbox in the window below.

Cratyc
o [¥] OBHOBNATHL rpathmk

Teryuwee Bpema: 12:34:56 . Bpema paboroi: 01:12:30

T B uapre: 77.900 °Cc T BOAbI: 22.400 °C

T napa: 78. 150 °C T B KyGe: 84.300 °C
A Temneparyp: -0.250 °c Te TCA: 40. 100 °c

CkopocTk ot6opa: 600.00 n/4
Mporpecc ot6opa: 35 %
OToGpaHHbLIN 06bem: 350 mn

Craryc: Ot6op Tena; Teno

CHCTEMHbIE MapameTpbl: Heap=152000; BME temp=24.5; RSSI = -58; CeoGoaHo: 300000

The "Status" («Ctartyc») window under the chart
Update chart («<OG6HOBNATL rpadimk»)
Clear the checkbox so the chart is not extended with new points.

Save log («CoxpaHuTb nor»)
Download the current log data.csv.

Save old log («CoxpaHUTb CTapblii 10r»)
Download the previous log data_old.csv.

Turning off the chart update

Turning off the update makes it more comfortable to view and analyze the chart. Writing the log to the file does not stop. If you check the box again, all events
that happened in the meantime are shown on the chart.
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Attention!
The chart is built on your computer; if you work with a large log, this can take a considerable time. If Samovar is busy, the log download is retried automatically.

On the same page (in the second window) there is a "Save log" («CoxpaHuTb nor») button. When you press it, at the end of the process the current log is saved
to your computer, into the "Downloads" folder of your browser. The file name is data.csv .

If a new log has already started recording, you can still download the previous one by pressing the "Save old log" («CoxpaHuTb cTapblii 10r») button. The file
name is data_old.csv

Even if you have only switched Samovar on but have not started heating or take-off, two logs are available for saving: the latest one (data.csv) and the previous
one (data_old.csv).

When the process starts under the condition, the new log replaces the old one.

Example.

If during a run the heating was switched off five times and the process was resumed, and the log start conditions were met each time, then locally you can view
only the chart built from the data of the last log. The previous log can only be downloaded as the data file data_old.csv. The first three logs are no longer
available locally.

But in the cloud all five logs are saved and five charts can be viewed. Moreover, in the cloud they can be merged into one log, and one chart is then built. You
can also download the separate or the merged log to your computer.

Later you can view the chart on your computer using the chartlocal.htm page, which is located in the Samovar folder - tools
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Samovar Operating Modes

Pexum padoTtsl | PexTuchukauus R
Pektudmkaunsa, auctunnauyuma u BK go tTemneparypsbl B KyGe: | 0 °C
Bpems ANA KOHTPONA 3aBeplUeHUA Npouecca ANCTUANALMMK: ‘ 0 ‘MHH

(] Mcnonb3oBaTh KOPPEKTMPORBKY JaBNEHUA
("] Wcnonb3oBaTh AaT4KK YPOBHA thierMbl Npu pekTuduKaumm

(] He nokasbiBaTh cXemy npolecca

o MapameTpbl 06opygoBaHnsA (KONOHHLI)

=

AKiMoB

Ouametp: | 15 v

A

o
BbicoTa HacagKu: | 0.50 v |MET|JOB

MnoTHOCTL HAcAAKK: ] 80 % (0-100)

JeTekTop npockoka npumeceii (pekTudmnKkauma)

(] WUcnonb3oBath getexkTop

0 Mm. PT. cT.

. A

Jaenexune, NPy KOTOPOM BK/TIOYUTCA aBapus:

F —

HyneBas Touka MPX:

e S
F —
I]

. S

OtcuétoB MPX Ha 1 MM pT. CT.:

HacTpoiiku s3ymmepa

(] McnonbzoBaTth 3ymmep AnsA HOTUhMKALMKA

(] McnonbzoBath 3ymMmmep AnA HoTuchuKauun B Gpayzepe

(] BknioyaTk 3yMMep Npu cMeHe NPorpaMmb!

BHAMaHWE: BK/IOYMTCA Nogaya Bogkl (HACOC WK KNANaH), 3anycTUTCA NEPUCTANETMYECKMA Hacoe oTGopa, CcepeONpUEOS NPORAET 5
NONOKEHWH EMKOCTENA.

Choosing the operating mode on the "Settings — Main" («HacTpolikn —» OCHOBHble») tab

Operating mode («PeXxum pa6oTbi»)
The list of modes. Sous-vide and Lua mode are hidden in the list.

In the web interface you can choose one of the modes:

Rectification («PekTuchukaums»)

Distillation («AncTnnnsaums»)

Beer («lMuBo»)

Wash column (BK) («BpaxHast konoHHa (BK)»)

Continuous wash column (NBK) («HenpepbiBHas 6paxHas koioHHa (HBK)»)

Cheesemaking («CblpoBapeHue»)

The items Sous-vide («Cy-Bug») and Lua mode («Lua-pexum») are hidden in the list and are not turned on by the usual mode switching. The NBK and Lua
modes are not present in every firmware build: if the mode saved in the settings is not available in the current build, it is shown in the list, but it cannot be
selected again.

Samovar 7.00: the Cheesemaking mode has been added. Changing the mode no longer requires restarting the ESP32.
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How to change the mode

. If a process is running, stop it normally and wait for the heating and pumps to turn off. While heating is on, settings with a new mode are not saved.

. Open Settings - Main («HacTpoiikn — OcHOBHbIe»). In the Operating mode («Pexunm paboTbi») field, select the mode you need.

. Before saving, connect the sensors and equipment that the new mode needs.

. Press Save («CoxpaHuTtb»). Samovar closes the log, cancels pending commands and switches the mode without a restart, and the browser goes to the main
page of the selected mode.

. Open Settings -~ Temperature («HacTpoiiku — Temnepatypa»), press the sensor list refresh and assign each sensor to its place. Press Save again.

. Check the program of the selected mode and run the self-test before turning on heating.
Saved programs and settings are separated by mode. If you use different sets of sensors, save a backup settings file for each configuration on the Other
(«Mpoune») tab.
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First distillation mode

Aductinnauna Mporpamma  [JONONHWTENBEHO
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The main window of Distillation («Auctnnnaums») mode
Turn on heating («BKnounTb HarpeB»)
Starts and stops distillation. When heating is on, the button is called "Turn off heating" («BbiktounTb Harpes»).

Next («[anee»)
Forces a move to the next line of the distillation program. Available only when heating is on.

ABV («CnuMpTyo3HOCTb»)
The calculated ABV in the boiler and in the take-off. Until the boiler starts boiling, 100% is shown.

Time forecast («[lporHo3 BpemeHun»)
How many minutes are left until the condition of the current line is met and until the end of the process. Recalculated every 30 seconds.

Regulator («Perynstop»)
The current and target voltage (power) of the regulator and the manual setting field. See Manual regulator voltage setting.

00000
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Warning!

Only three temperature sensors are monitored: water, boiler and TCA

The interface shows the readings of all temperature sensors, if they are connected and assigned on the Settings («Hacmpoliku»)
- Temperature («Temnepamypa») tab.

This way you can use spare sensors as informational ones for your own needs. For example: to watch the temperature of the
incoming water, etc.

Warning.
ABYV before boiling starts is displayed as 100% - this is needed to determine the correct actual ABV later on.

On the "Turn on heating" («BkntounTb Harpes») command, Samovar tells the regulator to switch on the "Boost" («Pa3roH») mode and displays the message
"Distiller heating is on" («BkntoueH Harpes guctunnatopa»). You can change the power by typing values into the "Regulator voltage" («HanpspkeHne
perynsitopa») field. The set power is kept until the move to the next take-off program line.

If a boost heating_element is connected, it turns on together with the heating and turns off at the first move to the next program line. If the "Use boost heating
element during boiling" («/icnonb3oBaTth pasroHHbIi TaH Npy kuneHUn») checkbox is cleared on the Settings («HacTpoliku») — Main («<OcHOBHble») tab, the
boost heating element turns off earlier - as soon as Samovar detects that the boiler has started boiling.

The "Next" («anee») button forces Samovar to move to the next line of the distillation program, without waiting for the condition of the current line to be met. It
works only when heating is on.

In first distillation mode, Samovar displays and monitors the temperatures from three sensors:

Water. The water temperature can be regulated (provided that a water supply pump is used) by changing the setpoint of the water temperature sensor on the
Settings («HacTpoiikn») - Temperature («TemnepaTypa») tab. If the sensor in the TCA has heated above its setpoint and is hotter than the water, the pump
temporarily increases the water flow.

Boiler. When the boiler temperature reaches the value specified:
1. In the file Samovar ini.h, line:

#define OPEN_VALVE_TANK_TEMP 77

The command will be given to open the water valve and turn on the cooling pump.
When the boiler starts boiling, Samovar determines the ABV and displays the message "Boiling has started in the boiler! ABV XX.X" («kHa4yanocb kuneHue B
Ky6e! CnmpTyo3HOCTb XX.X»).

Distillation ends (and the heating is accordingly switched off) when any of the following conditions occurs:

- The boiler temperature exceeds the distillation end temperature set in the settings.

- There is no alcohol left in the boiler (this is determined by the boiler temperature not changing by 0.1° during the time
specified in the "Time to monitor distillation completion” («Bpems /19 KOHTPONA 3aBepLUEeHNs npouecca AUCTUIALNN»)
field on the Settings («HacTpoliikm») tab, provided that the boiler temperature is above 90°). Samovar reports "No alcohol

left in the boiler" («B ky6e He ocTanock cnupta»). A value of 0 disables this check.
When it ends, the message "Distillation finished. Total time: N min." («Quctunnauma 3asepLueHa. Obuwee Bpems: N MyH.») is displayed.

After the heating is switched off, the water supply valve closes and the pump turns off when any of the following
conditions occurs:

- the water temperature has dropped 20° below the water sensor setpoint, but not sooner than 3 minutes after the
heating was switched off;

- the boiler, which was hot during this process, has cooled below 70°.
Samovar 7.00: previously the water was shut off only by the first condition. If the water setpoint was lower than the incoming water temperature plus 20°, the
cooling pump ran until the operator turned it off. Now the water is also shut off when the boiler cools down.

The line responsible for the temperature difference is in the file Samovar ini.h

#define DELTA_T _CLOSE_VALVE 20

//The difference between the set water cooling T and the water T, down to which the pump will keep running after the distillation process ends
in distillation and rectification modes

TCA. If steam breaks through, Samovar turns the heating off.
It is recommended to make a simple monitoring unit and use it during distillation together with additional protection. In
this case the TCA temperature sensor shows the temperature of the product coming out of the take-off spout, which lets

you set the cooling water flow to the optimal rate.
When the water temperature approaches the critical value, Samovar sounds a signal, displays the message "Critical water temperature!" («Kputuueckas
Temneparypa Bofbl!») and lowers the regulator voltage by 5 units; if the water or TCA temperature keeps rising, the heating is shut off in an emergency.

If, on the Settings («HacTpoliku») tab, the checkbox Use pressure correction («/cnonb3oBaTb KOPPEKTUPOBKY AaBreHus») is set, Samovar will correct the boiler
temperature according to how the boiling point of the alcohol-water mixture depends on pressure.

Time forecast. In the "Current line" («Tekywasn cTpoka») block, Samovar shows how many minutes are left until the condition of the current program line is met
and until the end of the process (until the set distillation end temperature). The forecast is recalculated every 30 seconds; until the boiler starts boiling, "waiting
for actual boiling" («oxugaHve daxktuyeckoro KuneHus») is shown, and for the first minutes after that, "collecting data" («HakonneHnue gaHHbIx»). If all program
lines have been executed, no line forecast is made.
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Alog is kept, information is sent to Blynk and the cloud, and charts are drawn. The safety group is active.

Questions and answers. FAQ

Since version 6.0 a take-off program has been added to distillation mode; does this mean the servo drive must
be used for the take-off?

If you do not need to distribute the product among containers, you do not have to connect the servo drive. It will then be plain
distillation, regardless of what is written in the distillation program.
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Distillation program
The program for the Distillation mode. Its purpose is to change the take-off container and/or change the voltage based
on temperature or alcohol content. Nothing more.

Attention!

Note that the logic of switching containers differs from the logic in the rectification mode. There, the switch to a container happens
when moving to the program line that specifies this container; in the distillation mode, the switch to another container happens
when the event monitored by the current program line occurs.

There is one more difference from the rectification mode: there, finishing the program lines means the end of
rectification, while in the distillation mode the process continues until the operator stops it or a stop by boundary
conditions triggers: the boiler temperature exceeds the distillation end temperature set in the settings, or there is no
alcohol left in the boiler.

The algorithm for starting and finishing distillation has not changed, so whether there is a program or not does not matter
to you if you do not plan to use distribution among containers.

The alcohol content is determined both in the boiler and in the vapor (which for distillation is equivalent to in the take-
off). The calculation is purely mathematical; in real conditions it may differ from hydrometer readings. Both values are
shown in the interface.

If you do not need to distribute among_containers, you do not have to connect the servo. Then it will be plain distillation,
regardless of what is written in the distillation program. Or change containers manually.

MporpamMma AUCTUANALMN:

Ne
Ne Tun nporpammbi 3HaueHve eMKoCTH Hanpskenne

Qo [cwrovseon oo JEJ @~

» OnucaHue NporpaMMbl ANCTUANALMA B TEKCTOBOM (DOPMaTe 1S COXPaHeHUA B o6naKe:

» MporpaMma AWCTUANALMA:

0

Program tab of the Distillation mode («Bknagka «[porpamma» pexuma JUCTunnsaums»)

Number («<Homep»)
The program line number.

Program type («Tun nporpammbi»)
T (Temperature, «Temneparypa») - distillation by the boiler temperature.

Example program line:
T;85;1;,150 - When the boiler temperature reaches 85°, the servo moves to position No. 1, the regulator sets the voltage
to 150 volts, and the move to the next take-off program line is made.

S (Alcohol in boiler, relative, «CrnpT B kyGe 0TH.») - distillation by the relative change of the alcohol content in the boiler. This is the ratio of the
current alcohol content to the one at the start of the program line. For example, if you need to cut off take-off when
the boiler alcohol content falls by 50% since the start of take-off. The value is a number greater than 0 and less
than 1.

Example program line:

S;0.5;1;0 - When the boiler alcohol content falls by 50%, the servo moves to position No. 1, the regulator keeps the voltage
specified in the previous line, and the move to the next take-off program line is made. Samovar remembers the boiler
strength at the moment of the move.
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Note:

To switch to the next container when 1/4 of the boiler alcohol content is reached and, say, change the heating power, add
one more line to the program:

S,0.5,2,200 - then, when the alcohol content in the remaining_part of the boiler contents falls by 50%, the servo moves to
position No. 2, the regulator sets the voltage to 200 volts, and the move to the next take-off program line is made. Samovar
again remembers the boiler strength at the moment of the move.

A (Alcohol in boiler, absolute, «CnupT B ky6e abc») - distillation by the absolute change of the alcohol content in the boiler. The calculation is based on
the absolute alcohol content in the boiler.
Example program line:

A;15;1,0 - When the boiler alcohol content falls to 15%, the move to the next program line is made.

P (Alcohol in take-off, absolute, «<CnupT B oT60pe a6ce») - distillation by the absolute change of the alcohol content in the vapor
The same as mode A, but by the calculated alcohol content in the vapor (in fact, in the take-off).

R (Alcohol in take-off, relative, «CnupTt B oT60pe oTH.») - distillation by the relative change of the alcohol content in the vapor
The same as mode S, but by the calculated alcohol content in the vapor.

Value («3HaueHue»)
Depends on the program type: a temperature, or an absolute or relative alcohol content value.

Voltage («<HanpshxeHue»)
The voltage for the regulator (for SEM_AVR it is power in watts; the column header changes with the regulator type). Zero means ignore. Applied when
the line condition triggers.

Set program («YcTaHOBUTb Nporpammy»)

Container number (<kHomep eMKocTU»)
The take-off container number (0..10). The servo moves to this position when the line condition triggers.
o Checks and saves the program. The "Clear program” («Ounctutb nporpammMy») button deletes all lines.

A program line in text form: Type; Value; Container; Voltage. You can edit the program either in the table or in the text field under it; after editing, press "Set
program"” («YcTaHOBUTb MporpaMmy»). The program cannot be changed while it is running.

Besides the temperature and alcohol content lines, there is a Lua type: the line is controlled by a Lua script from a file on Samovar. When you select this type,
the "Lua stage" («Lua-atan») window opens (a .lua file, a timeout in seconds, script parameters); in text form such a line looks like
L;timeout;0;file.lua’parameters. For details see About the Lua scripting language.

In the program you can use either the alcohol content in the boiler or the alcohol content in the take-off, determined by
the type of the take-off line.

Note:

On every move to the next program line, Samovar remembers the alcohol content value and takes it as 100% in the mathematical
expression.

Program validation. When you press "Set program", Samovar checks the lines and shows a message on an error. Valid values:
for T - temperature from 0 to 150; for A and P - alcohol content from 0 to 100; for S and R - a fraction strictly greater than 0 and
less than 1 (for example 0.50); container number from 0 to 10; voltage (power) - an integer, may be negative. The first line with a
nonzero voltage must set an absolute value (more than 40 V or 400 W), otherwise Samovar has nothing to count the increment
from.

The program loaded "by default" (see the screenshot above for a graphical view)
A;80.00;1;0

S;0.50;2;0

S;0.30;3;0

will run as follows:

When the "Turn on heating" («Bkniountb Harpes») command is given, Samovar reports:
"Distiller heating is on" («Bk/iro4eH Hagpes ducmusisimopa»)
"Moving to program line No. 1" («[lepexod k cmpoke npoz2pammbi Nel»)

When the boiler temperature set in the file Samovar_ini.h

/The boiler sensor temperature at which the water supply valve opens and the water supply pump turns on

#define OPEN_VALVE_TANK_TEMP 77

is reached, the command to open the water supply valve is given, and at the same time a PWM control signal is sent to turn the pump on.

Note that when a cooling pump is used, Samovar will hold the water temperature set on the "Temperature” («Temrnepamypa»)
tab as the water sensor setpoint. If you need the pump to run "at full power", lower the setpoint value.
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When the boiler starts boiling, Samovar determines the alcohol content and shows the message:
"Boiling started in the boiler! Alcohol content XX.X" («Ha4asiock KuneHue 8 ky6e! Criupmyo3Hocmb XX.X»)

Then it moves to the first program line, which says:
- if the absolute alcohol content in the boiler is less than 80%, move the servo to position No. 1.
And since the alcohol content in the boiler is obviously below 80%, it moves on to executing program line No. 2 and
shows the message:
"Moving to program line No. 2"
Thus, from the moment boiling starts, take-off goes into container No. 1, and program line No. 2 is executed.

Next:

- when 50% of the boiler alcohol content relative to the start of executing line No. 1 is reached, move the servo to
position No. 2 and go to the next line.

Accordingly, Samovar moves on to executing program line No. 3 and shows the message

"Moving to program line No. 3"

Take-off now goes into container No. 2.

That is: the alcohol content dropped by 50%, the container changed, and the move to the next program line occurred.

Next:

On moving to program line No. 3, Samovar determines the boiler alcohol content and takes this value as 100%.
When 30% of the boiler alcohol content from the start of line No. 3 is reached, it shows the message

"Programs finished, continuing take-off" («BbIno/siHeHUe npo2pamMmm 3aKOHYU/I0Cb, MPOOO/DKEHUE Ombopa»)

Explanation.

Suppose that on moving to line No. 3 the boiler alcohol content was 6%.

6/100*30 (the value set in the program line) = 1.8%.

So when 1.8% alcohol is left in the boiler, Samovar reports that the execution of all program lines is finished, but the process will
continue.

Low wines take-off into container No. 3 will continue until any of the conditions for turning heating off occurs, namely:

- the boiler temperature exceeds the distillation end temperature set in the settings;

- the boiler runs out of alcohol

Then Samovar turns heating off and, when the water temperature drops by 20° or the boiler cools down, stops the pump
and closes the water valve.

Note: the "Next" («Janee») button in the main window moves Samovar to the next line without waiting for the condition. The
container and voltage of the current line are applied in the same way as when the condition triggers.

Examples of take-off programs.

Example No. 1

A relative take-off program with tails separation:

To determine the boiler alcohol content accurately, put two lines at the start of the program:

T;85;0;150

A;80;0;220

The first line: when the boiler temperature reaches 85°, Samovar drops the voltage to 150 volts and slowly brings the
boiler to boiling. This is necessary for an accurate determination of the boiler alcohol content, if you need to distribute
the take-off among containers exactly, relative to the total alcohol content in the boiler.

When the boiler starts boiling, Samovar determines the boiler alcohol content, remembers it and moves on to the next
line:

A;80.00;0;220

Which says: if the absolute alcohol content in the boiler is less than 80%, set the voltage to 220 volts and go to the next
line. Since the boiler alcohol content is in any case obviously below 80%, it will move on to the next line.

Further in the program you need to create lines based on the goals and tasks of the actual take-off,

S;0.50;1;0

This line means: take off until the strength in the boiler drops to 50% of the one remembered at the moment of moving
to this line, move the servo to position No. 1 and go to the next program line.

S:;0.30;2;0
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Take off until the strength in the boiler drops to 30% of the one remembered at the moment of moving to this line,
move the servo to position No. 2 and go to the next program line.

P;20.00;3;0

Take off until the strength in the take-off drops to 20%, then move the servo to position No. 3.

So this program

T;85;0;150

A;80;0;220

S;0.50;1;0

S;0.30;2;0

P:20.00;3;0

will run like this:

When the "Turn on heating" command is given, Samovar tells the regulator "Boost" («Pasron»). After the boiler
temperature reaches 85°, it reduces the voltage to 150 volts and waits for the boiler to boil. When the boiler boils, it
determines the absolute alcohol content in the boiler (taking this value as 100% in the mathematical expression),
remembers it, and since the absolute alcohol content of the boiler will obviously be below 80%, sets 220 volts on the
heating element.

Low wines take-off into container No. O begins.

When the alcohol content in the boiler is 50% of the remembered one, it moves the servo to position No. 1, again
remembers the new boiler alcohol content (taking this value as 100%) and takes off low wines into container No. 1 until
the boiler alcohol content drops to 30% of the new remembered value.

When the condition is met, it moves the servo to position No. 2 and takes off low wines into container No. 2 until the
strength in the take-off drops to 20%. It moves the servo to position No. 3 and takes off low wines into container No. 3
until any of these conditions occurs:

- the boiler temperature exceeds the distillation end temperature set in the settings;

- the boiler runs out of alcohol

Then it turns heating off and, when the water temperature drops by 20° or the boiler cools down, stops the pump and
closes the water valve.

Example No. 2

If very precise separation of the run is not needed and you want to save time, but still want to split the run into two parts
relative to the boiler alcohol content, you can use the following program:

P;60.00;0;0

S;0.50;1;0

It will run as follows:

After boosting, the low wines start flowing into container No. 0. There will be no power drop. When the strength in the
take-off falls below 60% (which happens roughly 3-5 minutes after the start), Samovar remembers the new boiler alcohol
content and continues take-off into container No. 0.

When the alcohol content in the boiler falls to 50% of the remembered one, it moves the servo to position No. 1 and
takes off into container No. 1 until one of the conditions for ending distillation occurs.

Of course, this program can be supplemented with other conditions.

The voltage/power setting logic is the same as in the rectification mode. If 0, the current value does not change; if the
absolute value is less than 40 volts (400 watts), it is added to the current one (or subtracted if it is below 0); otherwise
the set value is applied.

The same line types T, S, A, P, R are used in the program of the Wash column mode, where a line has a fifth field, the
steam temperature.
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Wash column (BK)

A wash column (BK) is a reflux column fitted with a flow-through dephlegmator and a short column section with coarse
or very sparse packing. It has proven itself for producing a purified distillate that keeps the taste and aroma of the
original raw material.

The product is taken off "as vapor after the dephlegmator". Controlling the column comes down to two parameters: heating power and

dephlegmator cooling. The take-off rate is regulated by the speed of the cooling pump.

Samovar 7.00: BK mode now has a take-off program. It defines up to what boiler temperature (or ABV) to continue the take-off, into which container, at what
voltage, and what vapor temperature to hold. Samovar holds the vapor temperature by itself, changing the water supply to the dephlegmator. Lines with a vapor
temperature of 0 leave the cooling under manual control, as in older versions.

Main window of the operating mode
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Main window of the Wash column (BK) mode

Cooling pump
The slider adjusts the coolant flow rate.
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The power is changed by PWM modulation.

You can control it either with the slider on the speed scale or by entering values directly in the field.

The leftmost slider position is the minimum pump speed (PWM_LOW_VALUE, 100 units by default).

If the slider is in the rightmost position, 12 volts are applied to the pump without modulation. The input field value =1023.

So, as a rough estimate for simplicity, 10 units = 1% of power. Any manual change turns off the automatic vapor temperature control until the end of the
line.

Auto («<ABTOMAT»)
Returns the cooling to Samovar control based on the vapor temperature from the current program line. The button is visible only when the heating is on
and the line has a vapor temperature set.

Boiling confirmation
Which sensor Samovar used to confirm that the boiler is boiling: vapor and column section is an accurate sign; boiler, water or their combination is less

accurate. Before boiling - "waiting for confirmation” («oxvaaHne nogTBepxaeHUs»).

Regulator
Voltage regulator control. See Manual voltage setting_of the regulator.

Turn heating on
Starts and stops the column. When the heating is on, the button is called "Turn heating off" («BbikntounTb Harpes»).

The remaining data is the same as in the main window of the "Rectification” («PekTndumkauus») mode

Start and boost
Before starting, assign the boiler sensor: without it Samovar refuses to start with the message "BK not started: boiler sensor not assigned or not responding"
(«BK He 3anylueHa: faTumk Kyba He HasHauYeH Uan He oTBevaeT»). If the program has lines with a vapor temperature above 0, a vapor sensor is also required
("BK not started: program requires a vapor sensor" («<bK He 3anyLieHa: nporpamma TpebyeTt AaTunk napa»)).
After the heating is switched on, Samovar shows the message "Wash column heating on" («BkntoueH HarpeB 6paxHoli KONoHHbI») and sends the "Boost”
(«PasroH») command to the regulator.
When the boiler temperature reaches 77°C
in the file Samovar ini.h the line:
#define OPEN_VALVE_TANK_TEMP 77  //Boiler sensor temperature at which the water supply valve opens
Samovar opens the water supply valve and switches on the cooling pump at the speed set by the "Pump speed" («CkopocTb Hacoca») slider. The minimum
pump speed is set by the line
//Lower value (in percent) for the PWM regulator of the pump. Choose a value that ensures water flow
#define PWM_LOW _VALUE 10

Attention.
It is recommended to set maximum cooling right away.

The boost continues until Samovar confirms that the boiler is boiling. Signs of boiling: the vapor or column section temperature is above 39°C, or the boiler
temperature stops rising while the water temperature keeps rising. The sensor that confirmed boiling is shown in the "Boiling confirmation" («[MoaTsepxaeHue
Kunenus») line in the main window.

After the boiler starts boiling, Samovar sets the configured BK working power. The default value is 45 V for a voltage regulator or 200 W for SEM_AVR.
You can change it in the "BK power after boiling" («MowHocTb BK nocne 3akunaHus») field on the settings page. If the first program line specifies a voltage, it is
applied on top of the working power (as an increment if it is less than 40 V / 400 W, otherwise as an absolute value). Then Samovar proceeds to the first
program line.

Program
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Mporpamma BK:
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» OnucaHue nporpammel BK B TekcToBOM chopmarte AnA coxpaHeHUs B oGnaxe:

» Mporpamma BK:

The "Program” («lNporpammay) tab of the Wash column (BK) mode

Program type
n The condition for moving to the next line: boiler temperature (T), ABV in the boiler or in the take-off, absolute or relative (A, S, P, R). The types are
described on the page Distillation program.

Voltage
Regulator voltage (power), applied when the line condition is met. 0 - do not change. For the first line it is applied right after boiling starts, on top of the

BK working power.

Vapor T, °C
a The vapor temperature that Samovar holds on this line by supplying water to the dephlegmator: 0 - water is controlled manually, 30..100 -
automatically. Other values are not accepted ("Program error: Vapor T: 0 or 30..100" («Owwn6ka nporpammbl: T napa: 0 nnu 30..100»)).

Program line: Type; Value;Container; Voltage; Vapor T. The first four fields and the line types T, S, A, P, R, L (Lua stage: the .lua file, the timeout in seconds
and the parameters are set in the "Lua stage" («Lua-atan») window) are the same as in the distillation program: when the line condition is met, the servo moves
to the specified container, the regulator receives the specified voltage, and Samovar moves on to the next line. The fifth field is the vapor temperature to hold on
this line: O - water is controlled manually, 30..100 - Samovar selects the water supply to the dephlegmator by itself.

Example program:

T;78;1;190;70

T;90;2:0;78

T;93;2:0;0

After boiling starts, Samovar holds a vapor temperature of 70°C (heads take-off). When the boiler heats up to 78°C, the servo moves to container No. 1, the
regulator gets 190 V, and the vapor setpoint becomes 78°C. At 90°C in the boiler - container No. 2, the voltage does not change, and the cooling goes to manual

control. At 93°C in the boiler the lines end, and the take-off continues until the end condition.
If the program has no lines, after boiling starts Samovar works as before: the operator controls the power and cooling manually.

Dephlegmator cooling
With automatic cooling, once a minute Samovar compares the vapor temperature with the line setpoint. If the vapor is warmer than the setpoint by more than
0.2°C, the water supply is increased by one step (30 PWM units out of 1023); if it is colder, the supply is decreased, but not below the pump minimum and not
when the water is already hotter than 65°C. The state is shown by the label "Water: auto 78.0 °C" («Bopga: aBTo 78,0 °C») or "Water: manual” («Boga:
BPYYHYI0»).
Any movement of the "Pump speed" («CkopocTb Hacoca») slider (or entering a value in the field next to it) turns the automation off until the end of the line, and
Samovar reports "Dephlegmator water: manual control" («Boga gednermaropa: py4Hoe ynpaenieHue»). You can turn the automation back on with the "Auto”
(«ABTOMaT») button; it is visible only when the current line has a vapor temperature set.
Following the process sheet of the upcoming run, the operator sets the required heating power and, gradually reducing the cooling supply, achieves drops from
the take-off spout of the condenser.

- The heads take-off has started.
Then, during the hearts take-off, the required take-off rate is likewise achieved by adjusting the heating and cooling.

Samovar does not take atmospheric pressure into account in this mode.

Completion and safety
The safety system is active.
If vapor breaks through and the TCA sensor is connected through the control unit to the take-off spout, the heating is switched off.
When the water temperature approaches the critical value, Samovar sounds a beep, shows "Critical water temperature!" («<KpuTrueckas Temneparypa Bogpi!»)

and reduces the regulator voltage by 5 units.
Samovar switches off the heating with the message "Wash column run finished" («Pa6oTta 6paxHoii konoHHbI 3aBepLueHa») on any of these conditions:

- the set boiler temperature is reached;
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- there is no alcohol left in the boiler: the boiler temperature is above 90°C and does not rise by 0.1° during the time from the "Time for distillation completion
check" («<Bpemsi Ansa KOHTpons 3aBepLueHns npouecca guctunnaumm») field (0 - the check is off).

After the heating is switched off, the water is shut off in the same way as in distillation mode: when the water temperature drops 20° below the setpoint, or when
the boiler cools down.

Alog is kept and charts are plotted.
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Continuous wash column

NBK is a continuous wash column: the wash is fed by a pump constantly, while Samovar controls the power, the feed and the transitions between stages. Below
are a description of the mode and the sequence of actions in the Samovar web interface.
Do not start by switching on the heating. First check the pump, the sensors, the cooling and the program without a power load.
How the mode works

The NBK program always consists of four lines - stages that go in order:
Warm-up (H) («MporpeB»). Samovar switches on the power and the feed from line H and waits until the vapor temperature reaches 75 °C. Then it moves on to
Setup by itself.
Setup (S) («HacTpoiika»). A manual stage with no time limit: Samovar sets the power and the feed from line S, and from then on the operator changes them. To
go further, use the "Next" («Janee») button.
Optimization (O) («<OnTnMmnsauus»). An automatic search for the working point: Samovar changes the feed and the power in steps, waiting the "Inertia"
(«MHepuwmsn») time after each change, and remembers the optimal values it finds, Mo («Mo») (power) and Po («[o») (feed). It requires a level sensor in the
head, enabled when the firmware is built.
Operation (W) («Pa6oTta»). Samovar holds the working point it found and gradually adjusts the feed according to the stillage and vapor temperatures and the
pressure. Manual control of the power and the feed is locked at this stage.
The current stage is shown in the status of the main page, for example "Prg no. 2; Setup" («Mpr Ne2; HacTpoliika»). At any stage other than Setup, when the
vapor temperature is above 98 °C, Samovar considers that the wash has run out and ends the program with the message "The wash has run out. The NBK
program is finished." («KKoHunnach 6para. Mporpamma HBEK 3aBeplueHa.») At the end, statistics are shown: how many liters of wash were processed, the
average rate and the session time.
Flooding. Flooding is indicated by the level sensor in the head (DZ) or by the pressure in the stillage drain (DD) rising above the "Flooding pressure”
(«[laBneHune 3axnéba») threshold. At Setup, Samovar reduces the feed to 1/3 and the power to 1/2 and reports it; at Optimization, until the optimum is found,
flooding stops the process, and after that it switches to Operation; in Operation, Samovar holds a pause (two "Inertia" times) at reduced power and feed, then
continues with reduced Mo and Po. If "Switch the flow with the servo on flooding" («MepekntoyaTb NOTOK CEpBONPUBOAOM NpK 3ax/1€6e») is enabled in the
settings, then during flooding the servo moves the flow to position 1 (dirty product) and returns it to position 0 after the pause.
Cooling. The water valve and the cooling pump switch on when the boiler (stillage) temperature reaches 77 °C and run until the heating is switched off; they
close when the water has cooled to 20° below the water sensor setpoint (Settings - Temperature) or the boiler has cooled. If the TCA sensor heats up to 60 °C or
the water to 75 °C and stays that way for 60 seconds, Samovar stops the process with the message "Insufficient cooling! Stop." («HegocTaTtoyHoe oxnaxgeHue!
OcTaHoB.»)
Diagram. In the center of the main window is a picture of the column with live readings: the wash pump with the current feed in L/h, the wash, vapor, water and
TCA temperatures, the pressure in the boiler, the product and the stillage drain. The pump rotor spins while the feed is running with the heating on, the heating
element is highlighted during heating, the product jar and drops are shown while running, and a pause icon appears on the diagram during a pause. The same
diagram is in the apps and on the website (Mobile apps and website).

Main window of the operating mode
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Main window of NBK mode at the Setup («HacTtpoiika») stage
Turn on heating
Starts the NBK program from the Warm-up stage. While running, the button is called "Turn off heating" («BbiktounTb Harpes») and stops the process
normally.

Next
Goes to the next stage: from Setup to Optimization, skipping Optimization (in the first 30 seconds), resuming Operation from safe standby.

Rate
The wash feed, L/h. Enter a value and press "Set feed" («YcTaHoBUTb nogadvy»). The "--" and "++" buttons change the feed by one "Feed step” from the
settings. Available only with the heating on at Warm-up and Setup.

Regulator
The current and target voltage (power). Manual setting works at Warm-up and Setup; it is locked at Optimization and in Operation.

Pressure
The pressure in the stillage drain from the DD sensor. Exceeding the "Flooding pressure" threshold from the settings is considered flooding.

1. Check that the mode is available
. The firmware must be built with power regulator control. For PlatformlO, suitable environments are Samovar (KVIC), Samovar_rmvk, Samovar_sem or a
properly configured Samovar_s3. In the Samovar_no_power build NBK does not start: Samovar will answer "NBK start rejected: the power regulator is not
available in this build." («3anyck HBEK 0TKNOHEH: perynsitop MOLHOCTM HefOCTYMNeH B 3TOI CO0pKe.»)
. On the main page, press Settings («HacTpoiiku»). On the Main («OcHoBHbIe») tab, in the Operating mode («Pexum pa6oTbi») field choose Continuous wash
column («HenpepbiBHasi GpakHas KOMOHHAY).
. Press Save («CoxpaHuTb») at the bottom of the page. After saving, open the main page: the NBK mode («Pexum HEK») page should appear.

Samovar 7.00 - User manual, 01.10.2026 99 /192



2. What must be connected
A controllable power regulator, chosen when the firmware was built. Test it with a manual command on a safe load.
An external 12CStepper pump for feeding the wash. It must be shown on the NBK page and accept commands. For connection, see the section

12CStepper.

The vapor sensor is required for Warm-up, Optimization and Operation. The stillage sensor is assigned in Samovar as the boiler sensor and is required for
Optimization and Operation. A sensor assigned as the column section sensor is shown on the page as Wash («Bpara»).

Cooling: water must flow freely through the condenser, and the valve and the cooling pump must switch on in the right direction. Check them before feeding the
wash.

Flooding protection: the level sensor in the head (DZ) and/or the pressure sensor in the stillage drain (DD). Physically check that the sensor triggers before a
hot start. If DZ is enabled in the firmware, Samovar considers it available and cannot tell that the sensor itself is not connected; so the absence of a warning
does not prove that the protection works. If there is no sensor at all, at startup Samovar warns: "Attention: there is no flooding sensor at all (DZ is off, DD does
not respond). Flooding protection does not work." («<BHUMaHue: HET HM 0AHOTO AaTymka 3axnéba (43 BbikatoyeH, A/ He oTBeyaeT). 3auimTa oT 3ax1éba He
paboraet.») Automatic Optimization requires the level sensor in the head to be enabled at build time.

Before the first hot start, open the NBK page and make sure that the temperatures are not zero and do not show an obvious error, that the DD pressure is
displayed if it is present, and that the 12C pump has the "connected" («nogkntouéH») state.

3. Calibrate the wash feed pump

The calibration tells Samovar how many motor steps are needed to deliver one milliliter. Without it you cannot set the rate in liters per hour correctly.

. Open the 12CStepper page (a button on the main page); if there are several boards, choose the pump in the "Device" («YcTpoiicTBo») list and press External
pump calibration («Kann6poBka BHeLLUHEro Hacoca»).

. Put the inlet hose in water and point the outlet into a measuring container.

. Set a small, stable motor speed and press Start calibration («HauyaTb KanM6poBKy>»).

. When the measuring container holds exactly 100 mL, press Capture 100 mL («3acmkcuposatb 100 Ms1»).

. Samovar will calculate the steps per milliliter and write them into the board's memory. On the Settings — 12CStepper tab, check that the Steps/mL («LLaros/
m») field is greater than zero. Repeat the calibration after changing the driver microstepping, the motor, the pump head or the tubing.

4. Fill in the NBK settings
Open Settings - NBK. For the first start you can leave the factory values, and then refine them for your column:
Inertia - 180 s. This is the waiting time after changing the power or the feed. If your column takes longer to reach a new stable state, enter the time you actually
measured.
Delta - 0.5 °C. The permitted deviation of the stillage temperature from the reference temperature.
Power step - 100. By this many watts the automation changes the internal calculated power while searching for the mode.
Feed step - 0.5 L/h. The feed changes by this much during Optimization and with the "--"/"++" buttons; in Operation the normal correction is one tenth of this
step.
Vapor T - 81 °C. The lower limit of the vapor temperature for the algorithm. The permitted value in the firmware: above 80 and no higher than 97 °C.
Flooding pressure - 40 mm Hg. The DD trigger threshold. Refine it by the actual flooding of your own column, not by someone else's unit.
Finish T (stillage) - 98.5 °C. The reference temperature of the stripped stillage. At the first iteration of Optimization, Samovar may raise it according to the
sensor, but not above 102 °C.
Then open the Other («Mpoune») tab and enter the heating element resistance and the mains voltage correctly. These two values are needed to calculate
the maximum power; if one is empty or wrong, the start will be rejected with the message "NBK start rejected: incorrect setting - ..." («3anyck HEK OTKNOHEH:
HekoppeKTHas HacTpoiika - ...»). Press Save.

5. Prepare the four program lines

Mporpamma HEK

Ne Tun nporpammbi

02 Hactpoitka

04 Pabota

» Mporpamma HEK:
» Kak paGoTaer asTomMaTuka U 4To BnuAeT Ha HBK:

» OnucaHue nporpammil HEK B TekcToBoM thopmare AnA coXxpaHeHUs B o6nake:

The "Program"” («IMporpamma) tab of NBK mode: four fixed lines
Rate
The wash feed at the stage, L/h. For Warm-up and Setup it must be greater than zero; for Optimization and Operation zero means "take the current or
found value".
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Voltage | Power
The heating power at the stage: volts for KVIC and RMV-K, watts for SEM_AVR. For Warm-up zero means the maximum calculated power; for Setup a
non-zero value is required.

. Open the NBK mode page, then the Program («porpamma») tab. The program must have exactly four stages: Warm-up - Setup — Optimization —
Operation. In text form these are the lines H;rate;power, S;..., O;..., W;...; any other set or order of lines is not accepted.

. In the Warm-up (H) line, set a non-zero feed. If the power is zero, Samovar uses the calculated maximum power. Warm-up ends automatically at a vapor
temperature of 75 °C.

. In the Setup (S) line, be sure to set a non-zero feed rate and power. Start with safe values recommended by the manufacturer of your NBK and regulator.

. In the Optimization (O) and Operation (W) lines, zeros mean using the values found at Setup or Optimization. If you skip automatic Optimization, set non-zero
rate and power in line W in advance.

. Press Set program («YctaHoBuTb nporpammy»). Make sure the values stayed in the four lines and no format error message appeared.
The power units depend on the regulator: for SEM_AVR the field is set in watts, for KVIC and RMV-K - in volts; the column header on the tab changes
accordingly. The rate in all lines is set in liters per hour. Do not copy someone else's power values without checking your own heating element and regulator.

6. Start Warm-up

. Fill the steam generator, make sure the stillage can drain, put the pump inlet into the prepared wash and open the path for the cooling water. Check that the
hoses are not pinched.

. On the NBK mode tab, check the temperatures, the pressure and the pump state once more.

. Press Turn on heating («BkntounTb Harpes»). Samovar will report "Starting NBK program. Warm-up" («3anyck nporpammsl HEK. MporpeBs»), and the status will
change to Warm-up. Samovar will switch on the power and the feed from line H.

. Do not walk away from the unit. Check that the liquid is actually moving, that there are no leaks, that the stillage drains normally and that the cooling works. At
75 °C on the vapor sensor, Samovar will move on to the Setup stage by itself.

7. Do the manual Setup

. After the transition to Setup, wait at least one Inertia time so that the temperatures and the output have time to settle.

. Change only one parameter at a time. Enter the power in the "Regulator voltage" («HanpshxeHve perynsatopa») field and press Set voltage («YctaHoBUTb
HanpshkeHune») (for SEM_AVR - Set power («YCTaHOBWTb MOLLHOCTb»)); enter the rate in the Rate («CkopocTb») field of the "Wash feed" («Mogaua 6parn»)
block and press Set feed («YcTtaHoBuTL Nogavy»). The -- and ++ buttons change the feed by one "Feed step".

. After each change, again wait at least one Inertia time. Watch the vapor temperature, the stillage temperature, the pressure, a steady stillage drain and the
absence of flooding.

. If flooding occurs, Samovar reports its source and reduces the actual feed to one third and the power to one half. Do not raise the parameters back right away;
wait until the signs of flooding disappear and find the cause.

. If the vapor temperature at Setup stays at 100 °C or above for 60 seconds, Samovar stops the process: the steam generator may be running dry.

. When the mode has become stable, open the Additional («[lononHnTensHo») tab and press Set as optimal («YcTaHOBUTbL Kak onTuMasibHble»). Then go back
to the main tab and press Next.

CKopocTb: — n/y HanpsxxeHve: 167 V
o

Pacxog sogpbl: 0 mn CKOpOoCTb pacxoga sogbl: 0 N/MUH

The "Additional" («lononHTenLHO») tab of NBK mode

Set as optimal
Remembers the current power and the actual feed as Mo and Po. Works only at Setup and in Operation.

8. Go through Optimization
After entering Optimization, there are 30 seconds during which you can skip it with the Next button. If you press nothing and the level sensor in the head is
enabled, Samovar starts an automatic search for the working point from the power and the feed of line O (if they are zeros - from the current ones).
If the stillage and vapor temperatures are not below the set limits, Samovar remembers the current values as optimal and increases the feed by one "Feed step".
If the temperatures are below the limits, Samovar decreases the feed by one step and increases the power by one "Power step". After each change it waits the
Inertia time.
After the optimum is found, the automation moves to Operation on flooding, on reaching the working pressure ceiling or another search limit (limit feed 30 L/h,
limit power). The message "Optimization complete..." («<OnTumMn3aums 3asepLueHa...») will give Mo - the power found and Po - the feed found; before Operation,
Samovar holds a pause of two Inertia times at reduced power and feed.
If the level sensor in the head is not enabled in the firmware, automatic Optimization will not start. Samovar will report "Optimization is impossible - there
is no flooding sensor..." («ONTMMM3aLUMsa HEBO3MOXHA - OTCYTCTBYeET AaTuuk 3axn1éba...»). So the non-zero power and rate of line W must be set and saved
before pressing "Turn on heating"”. When Samovar moves to Optimization and shows the message, press Next. The program cannot be changed while the
process is active. If you did not prepare line W in advance, turn the heating off, wait for it to stop, fix the program and start again. Do not leave the unit waiting:
after 10 minutes Samovar goes into safe standby with the heating and the feed switched off.

9. Supervise Operation
At the Operation stage, manual setting of the power and the feed is locked: the algorithm controls them (the message "Manual control is not available at
Optimization and in NBK Operation." («Py4Hoe ynpasneHne HegocTynHo Ha Ontumusauum n B Pabote HBEK.»)). To change the working point, first stop the
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process normally, fix the program or the settings and start again.

If the stillage or vapor temperature drops below the set limit, Samovar gradually reduces the feed. If the stillage temperature drops sharply (a wash spill), the
feed is reduced at once by the full "Feed step”.

If the pressure stays near the working ceiling, the feed is reduced. If the stillage temperature is steadily above the reference one, the feed may gradually grow,
but not above the optimal value found.

On flooding, Samovar temporarily reduces the feed and the heating, holds a pause and then continues with reduced optimal values. Do not interfere until the
pause is over, unless there are signs of a dangerous situation.

The Set as optimal button on the "Additional" tab also works in Operation: it replaces Mo and Po with the current power and the actual feed.

If the vapor temperature rises above 98 °C, Samovar considers that the wash has run out and ends the program normally.

10. How to stop the process and what to do on a message
For a normal stop, press the button that is called Turn off heating («Bbiktountb Harpes») while running, and confirm the action. Wait for the feed to reach zero
and the heating to switch off on the page. Samovar will report "NBK operation finished" («Pa6ota HEK 3aBepLueHa»).
The message Safe standby («Be3onacHoe oxugaHune») means that Samovar has already stopped the pump and the heating. First eliminate the stated cause.
At the Operation stage, resuming is done with the Next button; at Warm-up, Setup or Optimization this button ends the session, after which a new start is
needed.
On messages about insufficient cooling, a pressure sensor failure ("No readings for more than 60 seconds” («HeT nokasaHuii 6onee 60 cekyHz»)), or an
unconfirmed pump or regulator command, do not try to continue the process until the cause is eliminated.
After the end, wait for the temperature to drop and the cooling to switch off normally. Only then shut off the water, take apart hot connections or de-energize the
equipment.
Quick check before every start

. NBK mode is selected, the settings are saved.

. The 12CStepper pump is connected, calibrated and pumps in the right direction.

. The vapor and stillage sensors show plausible temperatures; DZ/DD are checked.

. The cooling is open and working; the stillage drain is clear.

. The program has four lines H, S, O, W; H has a feed, S has a feed and a power.

. The heating element resistance and the mains voltage are filled in correctly.

. The operator stays next to the unit until stable Operation is reached.
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Rectification mode

Main screen of the rectification mode
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The main screen of the rectification mode, the "Rectification” («PekTudmkauuns») tab

Status («CTaTyc»)

Turn heating on («BknounTb HarpeB»)

Pause («MocTtaBUTb Ha nay3y»)

Start take-off (<HauaTb 0T60p»)

Reset process («C6pocuTb npouecc»)
Stops the take-off and switches the heating off after confirmation.

00000

Vapor temperature («Temnepartypa napa»)

Samovar 7.00 - User manual, 01.10.2026

The current state of Samovar: the type and number of the running program line, pauses, the fixed hearts temperatures.

Switches the power regulator on in boost mode. While the heating is on, the button changes to "Turn heating off" («BblkntounTb HarpeBs»).

Stops the take-off pump. To continue, press "Continue" («[pogomKnTL»).

Starts the take-off program. During the take-off the button is called "Next" («[lanee») and moves Samovar to the next program line.
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The vapor sensor before the dephlegmator. It is used to determine the end of the boost and the column stabilization.

Column section temperature («TemnepaTtypa B Lapre»)
The sensor at 2/3 of the column height.

Boiler temperature («Temnepatypa B Ky6e»)
It opens the water valve (77°C) and ends the program when the set limit is reached.

Impurity detector («/eTekTop npumeceii»)
The state of the impurity breakthrough detector: observation, rate reduction or pause.

Rate, L/h («CkopocTb, nfu»)
Manual change of the take-off rate of the current line. Enter a value and press "Set" («YCTaHOBUTb»).

Fix hearts take-off T («3achmkcupoBatb T oTGOpa Tena»)
The current vapor and column section temperatures become the hearts take-off temperatures.

Regulator («Perynsatop»)
The set and the actual voltage (power) of the regulator.

ODOB60000

Samovar 7.00: the take-off rate and the "Fix hearts take-off T" («3admkcupoBatb T oT60pa Tena») button have been moved from the "Additional”
(«[lononHnTenbHO») tab to the "Regulator” («Perynatop») card on the main screen. An impurity breakthrough detector has been added. After the last program
line Samovar does not switch the heating off immediately, but keeps the column in the "self-reflux" mode for 30 minutes.

When switched on or rebooted, Samovar starts in the “Off” («Bblk/ito4eHO») state.

In this state it shows the sensor readings but controls nothing. If you press the “Turn heating on” («BkntounTb Harpes») button in the web interface, Samovar
switches the power regulator on (if connected) in boost mode and waits for the column to warm up. If the vapor, water and boiler sensors are not assigned in the
settings, the heating does not turn on and the message "Sensors not assigned” («Jatuvkn He Ha3Ha4YeHbI») appears on the screen.

You can also start the boost with the Universal button.

Until the boiler temperature reaches 77°C, the boost heating_element (if connected) works together with the main heating element.

When the boiler temperature reaches 77°C

file Samovar_ini.h line:

#define OPEN_VALVE_TANK_TEMP 77  //Boiler sensor temperature at which the water supply valve opens

Samovar switches on relay No. 3 (we assume a valve that opens the water supply is actually connected to it), sounds a beep and shows the message: "Open
the water supply!" («OTkpoiiTe nogady Bogpi!»).

The notification appears in any case - even if there is no valve or it has already been opened manually. At start the cooling pump runs on its starting power for a
few seconds, then the PWM regulator adjusts the speed to hold the set water temperature,

file Samovar_ini.h line:

//Lower value (in percent) for the PWM regulator of the pump. Choose a value that ensures water flow

#define PWM_LOW _VALUE 10

When the vapor temperature reaches 39 degrees

file Samovar_ini.h line:

#define CHANGE_POWER_MODE_STEAM_TEMP 39 //Vapor sensor temperature at which the column switches from boost mode to
working mode

Samovar turns off the boost mode, commands the regulator to set the voltage (power) specified in the first line of the take-off program, and switches to the
column stabilization mode. The notification "Boost finished. Stabilization/self-reflux." («Pa3sroH 3aBepLuéH. Ctabununsauusa/pabota Ha cebs.») is sent to the
smartphone (if configured) and shown on the main screen.

Meanwhile, using the cooling pump, it maintains the cooling water temperature. When the boiler starts boiling, Samovar estimates and shows the ABV of the
boiler liquid.

Samovar waits until the vapor temperature deviations are no more than 0.1 degree for six minutes. After that, stabilization is considered complete. The message
"Stabilization complete, the column is running stably." («CTtabunusauus 3aBepLueHa, KoNoHHa paboTaeT cTabunbHO.») is shown in the web interface. The six-
minute counter takes only the vapor sensor into account; on any change of the reading greater than 0.1° the count starts over.

This logic is implemented in the file alarm.h

The decision to start the take-off is made by the operator. If the decision is positive, press the “Start take-off’ («Hauatb 0T60p») button in the web interface, in
the mobile app, or use the Universal button. If the column has not stabilized yet, the web interface asks you to confirm the start. Before starting, Samovar
checks the program: the pump must be calibrated, the first line must set an absolute voltage (power), and every take-off line must have a volume or a transition
temperature set; otherwise the take-off does not start, and the reason appears in a message.

After the command, the take-off program starts and the peristaltic pump begins to work at the speed set in the program. The rocker arm of the distribution unit
moves to the position specified in the take-off program.

Until all the lines of the heads take-off program are completed, Samovar:

- takes off the volume specified in the program,

- switches the flow between the take-off containers as the program specifies

- may change the take-off rate according to the program

And at the same time it ignores changes of the column section and vapor temperatures. That is, it simply takes off according to the program. On heads the
impurity detector only observes.

When the program lines related to the heads take-off are finished, Samovar moves on to the hearts take-off
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When the first line of the hearts take-off program starts, Samovar remembers the vapor temperature and the column section temperature, and from then on
relies on these fixed temperatures. If the hearts line sets its own voltage (power), the temperatures are fixed not immediately, but after the vapor temperature
has settled at the new power.

Note:

You can correct these temperatures at any moment while a hearts take-off program line is running by pressing the “Fix hearts
take-off T” («3ahukcuposamb T ombopa mesia») button in the “Regulator” («Peaysisimop») card on the main screen. Samovar
then overwrites the previously stored hearts take-off temperatures with the current sensor readings.

Note:

Also, while any program line is running, you can change the take-off rate at any moment by entering the required rate in liters per
hour in the “Rate, L/h” («Ckopocms, /1/4») field of the “Regulator” card on the main screen and pressing the “Set”
(«YcmaHosumsb») button. The new rate applies only to the current program line.

If the “Use pressure correction” («/icnonb3oBaTb KOPPEKTUPOBKY AaBneHUs») option is enabled in the settings, Samovar reduces the readings of all temperature
sensors to a pressure of 760 mmHg using the pressure sensor. So the fixed hearts take-off temperatures do not depend on changes in atmospheric pressure
during the run: when the pressure drops, the actual boiling temperature falls, but the reduced value stays in place, and there is no false pause.

The hearts take-off program lines work until the volume specified in the take-off program has been collected.

If during the hearts take-off the temperature of the vapor or column section sensors goes beyond the limits specified in the settings, Samovar pauses the take-
off. This is the so-called "Start-Stop" mode. For more details, see the page Hearts take-off.

- If the impurity detector and the “Reduce take-off rate when temperature rises” («CHmkaTb CKOPOCTb OT60pa Npu pocTe Temneparypsbl») parameter are enabled
in the settings, then when the vapor temperature rises Samovar reduces the take-off rate by the step set in the settings, and on a critical rise it pauses the take-
off.

- If within one line the take-off is paused by temperature three times in a row, Samovar reduces the base rate of this line by 10%.

After the hearts take-off program lines are finished, Samovar moves on to the tails take-off lines, if the program has them. When the last program line finishes,
Samovar stops the take-off pump, moves the rocker arm to position 0 and leaves the heating on — the column runs on self-reflux for 30 minutes (the message
"Program finished. Self-reflux (30 min until auto-off)." («BbinonHeHve nporpammsbl 3aBepLueHo. PaboTa Ha ce6st (30 MUH 40 aBTOOTK/IKOHYEHNS).»)). During this
time you can press “Next” («Janee») to finish the process at once, or add lines to the program. After 30 minutes Samovar switches the heating off, waits for the
column to cool down and shuts off the water.

If you press the “Next” button while any program line is running, Samovar, after confirmation, moves on to the next line. You can also press the “Pause”
(«MocTaBuTb Ha nay3y») button while the program is running, or use the Universal button again, and Samovar pauses the pump. To continue the take-off you
need to press the “Continue” («MpogomknTb») button, and the program carries on. The “Reset process” («C6pocuTb npouecc») button, after confirmation, stops
the take-off and switches the heating off.

If the boiler temperature reaches the value set in the “Rectification, distillation and BK up to boiler temperature” («PekTudmkauus, guctunnsauma n bK go
Temnepartypbl B kybe») field in the settings, Samovar finishes the program and switches the heating off with the message "Boiler maximum temperature limit.
Program finished." («/InmMnT MakcumanbHoli Temneparypbl ky6a. MporpamMmma 3aBepLueHa.»).

Questions and answers. FAQ

How is it determined that the column is stabilized?
Samovar determines by itself that the column is stabilized. After the boost ends, if the vapor sensor reading does not change by
more than 0.1° for 6 minutes, the column is considered stabilized.

Can | start the take-off before the column is stabilized?
Yes. Samovar does not forbid it, but the web interface asks you to confirm the start.

Will Samovar send a message that it is time to start taking the product? Does it have an alcohol quality sensor?

No. You make the decision to start the hearts take-off yourself. Here it is explained in plain terms how Samovar works in
rectification mode.
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Take-off program in Rectification mode
Samovar 7.00: the program calculation calculator now calculates equipment parameters and recommended speeds, with an "Apply recommendations”
(«MpumeHnTb pekoMeraaummn») button; before installing the program, check the power units: volts or watts. A "Clear program" («OuncTuTb nporpammy») button
has been added to the "Program” («lNporpamma») tab. When the program is installed, it is checked: the first line must set an absolute voltage (power), and every
take-off line must have a volume or a transition temperature set.

The "Program” («lporpamma») tab
After Samovar is switched on or rebooted, the "Program” («Mporpamma») tab shows the last installed take-off program; Samovar keeps it in its memory. On a

new device an example is loaded (three H-B-H lines of 450 ml each), which must be adjusted to your needs.
The main take-off program window contains the following items:

WToro: 04:47 a

a » OnucaHWe NporpaMmmbl oT6opa B TeKCTOBOM thopmarte Ans coXpaHeHUA B oGnaxe:

m » Mporpamma orGopa:

The "Program"” («Mporpamma») tab in Rectification mode
Type («Tun»)
The take-off mode for the line: Heads («lonosbi»), Hearts («Teno»), Pre-flooding («Mpef3axne6»), Tails («XBocTbI»), Pause («May3a»).

Output («Bbixog»)
The take-off volume in milliliters. For a "Pause" line, the pause time in seconds.

Speed («CKOpPOCTb»)
Take-off rate, liters per hour.

Container (<EMKOCTb»)
The number of the container to take off into (0-10). Position 0 is the home position.

Volt. («<Hanp.»)
Regulator voltage (for SEM_AVR, power in watts). 0 means do not change; a small or negative number is an offset from the current value.

Time («Bpems»)
The calculated execution time of the line.

Add |/ delete a line
The plus adds an empty line below; the minus deletes the current line.

Total («<MToro»)
The total execution time of the program (without pauses).

Take-off program description («<OnucaHue nporpamMmmMbl OTGOpa»)
A collapsible field for free text that is sent to the cloud when the take-off starts.

Take-off program («[porpamma oT60pa»)
A collapsible field with the program in text format. It is linked to the table.

Calculate program («PaccunTtarb nporpammy»)
Go to the program calculation calculator.

cHN-N-N-N-NoN-N-N~N-
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Install program («YcTaHOBUTbL Nporpammy»)
Checks the program and writes it to Samovar's memory.

m Clear program («O4nMcTUTbL Nporpammy»)

Deletes all program lines after confirmation.

Column descriptions
No. - Program line number. Lines are numbered automatically as you add or delete them. The number of the line being executed is shown in the status line on
the main "Rectification" («PekTudmkauusi») tab.
Type («Tun») - A drop-down menu with the name of the take-off mode: Heads («[0noBbi»), Hearts («Teno»), Pre-flooding_(«[penzaxne6»), Tails («XBOCTbI»)
Pause («[May3a»), Lua. Depending on the choice, different logic is applied. The lines in the table are colored by type.
Output («Bbixog») - The value is set in milliliters: how much to take off before moving on to the next program line. For a "Pause" line this field sets the pause
time in seconds; for a "Lua" line it sets the stage timeout in seconds.
Lua - a line controlled by a Lua script: choosing this type opens the "Lua stage" («Lua-atan») window, where you select a .lua file from Samovar's memory, the
timeout in seconds and the script parameters. Speed, container and voltage are not set for such a line, and the first-line voltage requirement does not apply to it.
More details: About the Lua scripting_language.
Speed («CkopocTb») - Take-off rate of the peristaltic pump. The value is set in liters per hour.
Container (<kEmkocTb») - The number of the container to take the product off into. Numbering starts from zero (0-10). That is, the "home" position of the servo
rocker arm is container No. 0.
Volt. («<Hanp.») - The voltage in volts that must be set on the voltage regulator. Zero means do not change the current value; a small or negative number is an
offset from the current value (see Editing the take-off program).
Note. For the SEM_AVR regulator the value is set in watts, and the column is called "Power" («MOWH.»).
Time («Bpems») - The time it will take to execute a particular program line (volume divided by speed). (since version 5.25)

The table does not show one more line field, the transition temperature (the fifth value in the text format). It can be set only in the "Take-off program"
(«Mporpamma oT60pax) text field; the value is preserved when you edit the table. If it is 0, it is not used. If a number from 0 to 20 is set, the line ends when the
steam temperature exceeds the steam temperature at the moment the line started plus this number. If 20 or more is set, the line ends when the steam
temperature exceeds this value. The move to the next line happens on whichever condition (volume or temperature) is met first.

Program
The program, in table form, that the take-off will follow.
The take-off program is executed line by line and ends after the last line has been executed. Lines can be added and deleted. Clicking the plus (+) at the end of
a line adds the next empty line; clicking the minus (-) deletes the current line. Once the program has been installed, the action cannot be undone.
The required parameter is set at the intersection of a row and a column.
Each line describes what Samovar should do at a given moment. The run time of a line is determined either by the volume of liquid the pump must move at the
set speed, or by the transition temperature, or by an explicitly set time (for a "Pause" line). The table is directly linked to the "Take-off program" text field.
The line being executed at the moment is highlighted in dark red italics, and lines already passed are in italics. While you are editing a table cell, updating the
table with data from Samovar is postponed; the "Data updated" («aHHble 06HOBUNCBL») icon next to the heading tells you this.
Note.
The maximum number of program lines that Samovar accepts for execution is 20. A program with more lines will not be installed

(the message "too many lines" («C/IUWKOM MHO20 CMPOK>»)).

Total time
The "Total" («WToro») field is the execution time of the whole take-off program (not counting "Pause" lines).

Take-off program description
Free text (up to 250 characters). Any information about this take-off program.

¥ OnucaHwe NporpaMmbl OTGOpa B TEKCTOBOM thopmare fi/18 COXpaHeHWs B o6naxe:

OnucaHWe nporpammsl otbopa

Mpo M3BOMBHBIA TEKCT.

&

The "Take-off program description” («<Onucaxvne nporpammbl oT6opa») field
A collapsible text field. You can enter information related to a particular take-off program. The description is stored in Samovar together with the program by the
"Install program"” («YcTaHoBUTb Nporpammy») command, and is sent to the cloud once when the session starts with the "Start take-off" («<HauaTb 0T60p»)
command. Afterwards the text can be edited only in the cloud. More details: logs and charts in the cloud.

Take-off program
The program, in text format, that the take-off will follow.
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v Mporpamma ot6opa:

TekcT nporpammbl oTbopa:

H;100;8.1;1;0;128
B;500;0.5;2;0; 100
C;3000;1.2;3;0;6
T;300;1;4;0;100

&

* Tun ombopa
H - ronossbl (Heads)
B - Teno (Body)
P - nay3a (Pause)
T - xBocT (Tail)
+ O6bem om6Gopa (M)
+ Ckopocmse om6opa (nfy)

« Homep emrocmu 918 om6opa

+ Temnepamypa omoopa
Ecnu 3HaueHne Temneparypsl pasHo 0 - He UCNoMbL3YETCA.
Ecnu 3Hauenue T ykasado u Gonslue 20°C, To npu T napa bonblue, yeM ykasaHHan TeMnepatypa, NPou3oiAeT nepexos Ha cneayoLLyo
CTPOKY NMporpaMMel.
Ecnm 3Hadenve T ykasaHo bonble 0 U menble 20°C, To npu T napa 6onblue, 4em cymma T napa, koTopas Obina 3anoMHeHa npu
nepexofe Ha 3Ty CTPOKY Nporpammel U T B NporpaMme, NpoM3oiigeT nepexoq Ha cnedyloLLyo CTPOKY NporpaMmel.

* HanpsameHue oméopa

MpuMep nporpamMmMbl oTGopa:

H;100;0.1;1;0.00;120
P;120;0.00;0,0.00;140
B;5000;0.75;2;0.00;90

The "Take-off program” («lporpamma ot6opa») field in text format
A collapsible text field. The take-off program is shown in text format: six values separated by semicolons: type; volume (ml); speed (I/h); container number;
transition temperature; voltage (power). Below the field you will find an explanation of the values and an example program. The text can be copied and saved
locally as an ordinary text file. It is directly linked to the table.
The data will be copied to the cloud once, on the "Start take-off" command. The text cannot be edited in the cloud.

Calculate program («PaccuutaTb nporpammy»)
Opens a separate page with the program calculation calculator for the take-off, based on the volume of low wines and the percentage of each fraction. If the
table has unsaved edits, Samovar asks you to confirm the move.

Install program
Copies the program to Samovar. When pressed, it checks the program and installs it in Samovar's memory for later execution. If the program fails the check
(wrong line format, more than 20 lines, the first line does not set an absolute voltage, a take-off line has neither volume nor temperature set), it is not installed,
and the reason is shown in a message with the line number.

Clear program
After confirmation, deletes all program lines from Samovar's memory.
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Editing the Take-off Program
How to create and change the take-off program.

There are several ways to create a take-off program:

Directly in the table, on the "Program" («Iporpamma») tab;

In the "Calculation calculator" («Kanbkynatop pacyeTta»);

In the "Calculation AS-3.xIsx" («Pacyet AC-3.xlIsx») file, which is in the root of the folder with the Samovar sketch.

The first way. Edit the program directly, by adding/deleting rows in the table and setting the parameters you need, according to your preferences. Some
parameters can be chosen from drop-down menus, and some you have to set yourself, observing certain conditions.
The program line being executed at the moment is highlighted in dark red italics, and lines already executed are in italics.

No Tvn Bbixop, CKkopocTe  EMKOCTBb Hanp Bpemsa

01 [FDnosha v] [450 } [0.07 } [o v] {150 ] 0625 o wm
02 [Fano.ﬂbl v] [150 } [0.1 } [1 v] {155 ] 0129 o ==
03 [I‘Ipegsaxneﬁ v] [300 ] [0.5 ] [z v} [1?0 } 00:36 o ==
04 [I‘Ipep,saxneﬁ v] [3000 ] [1.2 ] [s v} [0 J 0230 o ==
05 [I‘Ipep,saxneﬁ v] [3000 ] [1.2 ] [4 v} [0 } 0230 o ==
06 [Teno v] [aooo ] [1 ] [5 v} [5 J 03:00 o ==
07 [Xsucrbl v] [1000 ] [0.9 ] [s v} [? J 0106 o ==

MToro: 17:38

» OnucaHWe NporpaMMbl oTGOpa B TEKCTOBOM thopMmaTte ANs cOXpaHeHUs B oGnaxe:

» Mporpamma orGopa:

The program table during take-off: line No. 3 is being executed

It is best to edit the first line directly in the line itself:

Type («Tun») - from the drop-down menu choose "Heads" («[0n10BbI»)

Output («Bbixog») - set the take-off amount in milliliters.

Rate («CkopocTb») - liters per hour

Container («EmMKocTb») - the number of the container into which the take-off goes. Remember that counting starts from position No. 0 (zero)

Volt. («<Hanp.») - set the real value your regulator works with. This is the voltage Samovar will command the regulator to set after boost is finished. For the
SEM_AVR regulator the column is called "Power" («<MoLuH.») and is set in watts.

Time («Bpems») - calculated automatically. At the bottom of the column it is added up into a grand total.

(+) plus - adds a row below.

(-) minus - deletes the current row.

The second and following lines.
You can edit the remaining lines of the preset program and/or delete them by pressing (-), add a line below (+) and enter values in it.

Editing is done the same way as for the first line, but in the voltage settings you can now apply other conditions as well:

You can set the required value explicitly, for example 160.

Or:

- if the voltage is set to 0 (zero), the regulator is left alone: the actual voltage being applied at the moment stays.

For example: in the "Pre-flooding"” («Mpea3axneb») mode, 175 volts was set in the previous line, but by the time of the transition to the line with 0.00 set,
Samovar had raised the voltage to 180 volts. Exactly 180 volts will be applied to the new take-off line.

- if a value of no more than 40 volts is set, this voltage is added to the current voltage.

For example: if 160 volts was set in the previous line (or Samovar itself raised the voltage to 160 volts), then when executing a line with 5 volts set, Samovar
adds 5 volts to the actual voltage (160+5).

- if a negative value is set, this voltage is subtracted from the current one.

For example: if 175 volts was set in the previous line (or Samovar itself raised the voltage to 175 volts), then when applying a line with -5 (minus 5) volts set,
Samovar subtracts 5 volts from the actual voltage (175-5).

For the SEM_AVR regulator (watts) the boundary between a correction and an absolute value is 400 W.
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These voltage setting conditions apply to all take-off modes, including the "Pause" («May3a») line.
Mandatory condition: in the first line of the program the voltage must be set as a real value (more than 40 volts or 400 watts). Otherwise the program will not
be set and will not start, and the message will state the reason: without this, the column would stay at full power after boost.

When the program is edited in the table, it is duplicated in text format in the "Take-off program" («[porpamma ot6opa») field

v Mporpamma otGopa:

TekcT nporpamMmbl oTbopa:

H;450;0.07;0;0;160
H;150;0.1;1;0; 165
C;300;0.5;2;0;170
C;3000;1.2;3;0;0
C;3000;1.2;4;0;0

-~ D.200A.1.5.0.8 e

+* Tun ombopa
H - ronosel (Heads)
B - Teno (Body)
P - nay3a (Pause)
T - xBocT (Tail)
+ O6bem om6opa (M)
s« Cropocms oméEopa (nly)

+ Homep emrocmu d/157 omGopa

+ Temnepamypa omoopa
Ecnu 3Ha4yeHne Temneparypbl paBHo O - He UCnonb3yeTcs.
Ecnu 3HaueHue T ykasaHo W 6onblie 20°C, To npu T napa Gonblue, YeM yKkazaHHan TeMneparypa, NPOU3oiAEeT Nnepexo s Ha cneayoLlyo
CTPOKY NpOrpammbil.
Ecnm 3Hadenve T ykasaHo Honble 0 U meHblie 20°C, To npk T napa 6onblue, 4em cymma T napa, kotopas Obina 3anomMHeHa npu
nepexofie Ha 3Ty CTPOKy nNporpammbl U T B NpOrpaMMe, NPOM30iHET Nepexos Ha CNeayLLyo CTPOKY NPOrpamMMbil.

* HanpsweHue om6Gopa

MpuMep nporpaMms! oTGopa:

H;100;0.1;1;0.00;120
P;120;0.00;0;0.00;140
B;5000;0.75;2;0.00;90

The same program in the "Take-off program” («[porpamma oT6opa») text field
This field and the table are linked. A change in the table is immediately shown in this field, and accordingly, if you change a value in this field, it will change in the
table too.
The fifth value of the line, the transition temperature, is not shown in the table and can be set only in this field (see Take-off Program of the Rectification Mode). It
is not lost when the table is edited.

This lets you copy the program to a text file and save it, and in turn paste any of your programs into this field by copy and paste, including one from the cloud.
You can paste a program used for an earlier distillation run and, if needed, quickly adjust it in the table. This function saves you from having to type the program
in again every time.

After the take-off program is created, it must be set in Samovar by pressing "Set program" («YcTaHOBUTb NporpaMmmy») on the same tab. Samovar checks the
program and, if it finds an error, shows a message with the line number; the program is not changed in that case.

Give the "Set program" command after any adjustment of the program if you want Samovar to accept the changes.

Attention!

On the "Start take-off" («Hayuamb omb6op») command, Samovar starts executing the first line of the program. If, during execution,
you change the program line that is currently being executed and give the "Set program" command, nothing will happen.
Samovar will continue executing the currently running program line with the volume, rate, container and voltage that were set at
the moment it started.

That is, if the operator decides to change the program when Samovar has already started take-off, the changed take-off program will be accepted by Samovar
for execution only in the part whose execution has not yet begun.

Tip.

If you want to change the program by altering the process being executed at the moment, there are several ways to do it:

- Add an empty line right after the one being executed, set the values you need in the new line (taking into account the volume already collected), give the "Set
program” command and on the main tab press the "Next" («Janee») button (this is what the "Start take-off" button is called during take-off). Samovar will ask
you to confirm the transition to the next line.
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- Switch to manual control. Samovar will then continue executing the program as far as the take-off amount and container are concerned. The take-off rate can
be changed in the "Rate, L/h" («CkopocTb, n/u») field of the "Regulator" («Perynatop») card on the main tab, and the voltage in the voltage field of the same
card. The changes apply until the transition to the next line.
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Program Calculator
Samovar 7.00: the program calculator now includes the equipment parameters, the calculation of flooding, working power and rates, the "Apply
recommendations” («[pyMeHnTb pekomMeHrgauumny») button and a check of the V/W units. Check the selected units before transferring the result to the program.

On the "Program" («lporpamma) tab there is a "Calculate program” («PaccunTtaTb nporpammy») key; press it to go to the page with the program calculator,
which contains an example of calculating a program based on the volume of low wines and their ABV.

This calculator is intended for quickly composing a take-off program based on the percentage ratio of the fractions and immediately setting the program for the
upcoming run.
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Take-off program calculation calculator
Take-off program calculation («Pacuet nporpammbl 0TGoOpa»)
Raw material type: Fruit, Grain or Sugar. Loads the corresponding template.

Column diameter («juameTp KONOHHbI»)
1.5, 2 or 3 inches - used to calculate the equipment parameters.

Heating element power for calculation («MowHocTe TOHa ansa pacueta»)
Taken from the settings (heating element resistance and mains voltage). Needed for the calculation of flooding and working power.

Low wines volume («<O6bem cnupTa-cbipLa»)
The volume of low wines in liters.

Pure alcohol content in low wines («CogepxaHue AC B c-C»)
The content of pure alcohol in the low wines, in %.

Alcohol yield («Bbixog cnupta»)
The predicted strength at the column outlet, in %.

Heads volume («O6bem ronos»)
The predicted yield of heads, in %.

Tails volume («O6bem XBOCTOB»)
The predicted yield of tails, in %.

Boiler residue («Ky60Bblii ocTaToK»)
Calculated automatically: the residue in the boiler after distillation, in 1.

Calculation table («Ta6nuua pacuéta»)
The program lines: container, rate, percent of the fraction, type, voltage (power), and the calculated yield and time.

Total take-off time («/ToroBoe Bpems ot6opa»)
The time required for rectification with the set parameters.

Save calculation («CoxpaHuTb pacyeT»)
Downloads the programbackup.txt file with the program lines.

Load calculation («3arpy3utb pacuer»)
Loads a previously saved calculation file into the calculator.

CECH:NE-N-N-N-NoN-N-N~N-

Three template files are stored in the Samovar file system (together with the web interface):

program_shugar.txt,

program_grain.txt,

program_fruit.txt.

They contain templates for calculating take-off programs for sugar, grain and fruit. These are what is loaded as the base calculations. The same files are in the
tools folder of the sketch. In the templates, the power of each line is written both in volts and in watts (for the reference heating element of 3480 W / 230 V); the
calculator chooses which column to use according to the regulator type.

In the "Take-off program calculation" («PacueTt nporpammbl 0T60pax») drop-down menu, select the type of raw material (Fruit, Grain, Sugar), and next to it the
"Column diameter" («juameTp konoHHbI») (1.5, 2 or 3 inches).

Equipment parameters
This block shows the packing height and packing density set on the "Settings" («HacTpoiikn») tab in the "Equipment (column) parameters" («MapameTpbl
ob6opyaosaHusa (KOMoHHbI)») section ("Diameter” («[nameTp»), "Packing height" («Bbicota Hacagku»), "Packing density" («110THOCTb Hacagku»)), and the
"Heating element power for calculation" («MowHocTb TOHa ansa pacyeta») field, which is calculated from the heating element resistance and the mains voltage
set in the settings. From this data the calculator computes the flooding power, the working power, the maximum take-off (ml/h), the recommended rates for
heads and hearts, and the number of theoretical plates.
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The "Apply recommendations” («MpuMeHnTbL pekomeHgaumm») button transfers the calculated rates and powers to the program lines. If the recommended power
is greater than the power of your heating element, the recommendations are not applied and the reason is shown in a message. Below the button there is a hint
saying in which units (volts or watts) the power is written in the loaded template.

Calculation data
For the calculation you need to enter your data: "Low wines volume" («O6bem cnupTa-cbipya») (1), "Pure alcohol content in low wines" («CogepxaHue AC B c-
c») (%), and set the expected ABV at the column outlet - "Alcohol yield" («Bbixog cnupTta») (%). You can also set the percentage of heads and tails for your low
wines ("Heads volume" («O6beM ronos»), "Tails volume" («<O6bem xBocToB»), depending on the type of raw material used).
The values "Boiler residue” («Ky60Bblii ocTaTok»), "Yield" («Bbixog») in each line, "Time" («Bpemsi») and "Total take-off time" («/ToroBoe Bpems oT6opa») are
calculated automatically. Below the table the totals by fraction are shown: how much pure alcohol, volume and time fall on the heads, hearts and tails.
The columns of the calculation table are: No. («Ne»), Container («<EMKocTb»), Rate («CkopocTb») (I/h; for a "Pause" («Maysa») line - the pause time in seconds),
Percent («MpoueHT») (the share of the volume of a fraction of the given type), Type («Tun»), Volt. («<Hanp.») (or Pow. («MoLuH.»)), Yield («Bbixog»), Time
(«Bpemsi»). Lines are added and removed with the plus and minus, as on the "Program" («[porpamma) tab.

When you hover over a field label, hints appear on how to fill it in correctly or under which conditions to use it. For example (the "Information about take-off
program parameters" («/IH(hopmaLus 0 napameTpax nporpammbl oT6opax) hint):

When working with low wines from sugar wash

Column of maximum height, tightly packed packing

Take-off - heads in film mode, hearts in maximum separation mode (pre-flooding)
Heads - 10%-15%, tails - 5%

When working with low wines from fruit

Column one meter high, loose packing

Start take-off in film mode

After taking off the heads, increase the separation, but do not bring it to pre-flooding
Heads - 8%, tails - 5%

Alcohol yield - 94%

When working with low wines from grain

Column one meter high, loose packing

Start take-off in film mode

After taking off the heads, increase the separation, but do not bring it to pre-flooding
Heads - 6-10%, tails - 5-7%

Alcohol yield - 94%

These calculations can be used as is by loading them into Samovar for execution. To do this, give the "Set program" («YcTaHOBWUTb Nporpammy») command.
Before sending, the calculator checks the program and the power units: if they do not match the regulator, the message "The program power units do not match

the regulator. Press "Apply recommendations"." («EguHULbI MOLLHOCTY NPOrpaMMbl HE COBNaAAKT C perynsatopom. Haxmute «MpuMeHUTb peKoMeHAALUN».»)
will appear.

After the message "Program saved." («[TporpamMmma coxpaHeHa.»), the program will appear on the "Program" («[porpamma) tab of the main page, and you can
start running it right away.

You can adjust it as you see fit in the calculator and again give the "Set program" command. And then start the run.

The calculation can be saved to a local folder. With the "Save calculation” («CoxpaHuTb pacueT») command, a file named programbackup.txt is saved to your
browser's Downloads folder. The program lines are written to the file with the power in both volts and watts, so the heating element power must be set in order to
save.

Load the saved calculation into the calculator (the "Load calculation" («3arpy3utb pacueTt») button) and then transfer it to the "Program" tab. The file is checked
on loading: no more than 20 lines, correct format.

o e v ek
czme

Calculator buttons

Set program («YCTaHOBUTb NporpaMmy»)
Checks the calculation and writes the program to Samovar.

Clear program («OunMcTUTb Nporpammy»)
Deletes the program from Samovar memory after confirmation.

To main («Ha rnaBHyt0»)
Leave the calculator without setting the program.

The "Clear program” («OuncTuTb Nporpammy») button deletes the program from Samovar memory after confirmation. To leave the calculator without saving and
setting the program, press "To main” («Ha rnaBHyo»).

Note.
A calculation made in the calculator can either be transferred right away to the "Program" tab in Samovar, or saved as a calculation.
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A previously made calculation can be loaded into Samovar for execution only through the calculator.

Warning.

Keep in mind that the calculator is intended for calculating a take-off program right before the run. If you reload the page, the calculation is not kept. The saved
file stores only the program lines: the volume of low wines, the strength and the percentages of heads and tails are not written to it, so when a calculation is
loaded the data fields keep their "default” values, and the calculator immediately recalculates the program from them. To make your saved calculation relevant
again, enter your own values in the data fields.

For a preliminary calculation with subsequent saving, it is recommended to use the file "Pacuet AC-3.xIsx" (“AS-3 calculation") - an Excel file for generating a
program. You enter the take-off parameters - the volume of low wines, the strength, the amount of heads, the amount of tails - and the output is a take-off
program for Samovar. At any moment, copy the ready program from the file, paste it into the text field on the "Program" tab, give the "Set program" command
and you can start the take-off. The file is downloaded with every release and, after unpacking the archive, is located in the root of the Samovar folder.
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Heads take-off

To run a heads take-off program, either select the "Heads" («[onoBbi») mode in the drop-down menu of the "Program” («Iporpamma) tab, or create a line
manually in the text field.

Put the Latin letter H (Heads) at the beginning of the line.

A take-off program line will look something like this:

H;250;0.10;1;0.00;120

All values must be separated by a semicolon.

The first parameter (H) is the take-off type. Here it is H (heads).

The second parameter (250), separated from the take-off type by a semicolon, defines how much liquid must be taken off before moving on to the next line. In
our case it is 250 milliliters.

The third parameter (0.10), after the semicolon, is the rate at which Samovar must take off the given volume; for the first line in the example it is 100 milliliters
per hour, or 0.1 liters per hour.

The fourth parameter (1) defines the container the liquid will be collected into, container No. 1 in the example.

The fifth parameter (0.00) — the transition temperature. 0 — not used, the line ends by volume. A value from 0 to 20 — the line ends when the vapor
temperature exceeds the vapor temperature at the moment the line started plus this value. A value of 20 or more — the line ends when the vapor temperature
exceeds it. Whichever condition occurs first applies: volume or temperature. At least one of them must be set, otherwise the program will not be accepted. This
field is not shown in the table of the "Program" («lporpamma») tab — it can only be set in the text field.

The sixth parameter (120) defines the voltage Samovar must set on the regulator during this particular line, 120 volts (for the SEM_AVR regulator — power in
watts). In the first line of the program it must be a real value: more than 40 volts (400 watts). In the other lines, 0 — do not change the voltage, a number no
greater than 40 — add to the current value, a negative number — subtract.

The heads take-off algorithm is such that Samovar does not take into account the setpoint or the difference between the column section temperature sensor and
the vapor temperature sensor. Even if at some stage the delta becomes negative, Samovar will continue the take-off. The previously fixed hearts take-off
temperatures are reset when a heads line starts. On heads, the impurity detector only observes: it shows the temperature trend but does not change the rate
and does not pause — a rise in vapor temperature on heads is a normal process. All other parameters (reflux level sensor, TCA temperature, water flow rate,
etc.) will be monitored and handled by Samovar. When the reflux level sensor triggers, Samovar sounds a signal, shows the message "Flooding sensor
triggered!" («Cpabotan garuuk 3axnébéal») and lowers the voltage by one step (see Pre-flooding).

If the "Use 12C pump above the pasteurization section" («/icnonb3osatb 12C-Hacoc Hag LiM») option is enabled in the settings and such a pump was detected
when Samovar started, then on heads lines it becomes the main take-off pump and runs at the rate set in the line.

Note: The take-off rate and regulator voltage of the program line currently being executed can be changed at any moment in
manual mode — in the "Regulator"” («Pe2ysisimop») card on the main tab. The changes apply until the next line starts.
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Hearts take-off
Samovar 7.00: when the impurity detector is enabled, a warning reduces the take-off rate, and a critical state pauses the process. After a manual resume, the
automatic reaction is temporarily not applied for about a minute; repeated stop-pauses can lower the base rate of the current line.

When Samovar moves on to running the hearts take-off program, it remembers the temperatures of the vapor sensor and of the column section sensor. From
then on, Samovar relies on these temperatures during operation. The fixed temperatures are shown in the status line on the main tab, and the message "New
hearts T: vapor = ..., section = ..." (<HoBble T Tena: nap = ..., yapra = ...») appears in the messages.

Note: In some cases you may need to overwrite the fixed temperatures. For example, if you increased the voltage supplied to the
heating element while the program was running, this changes the temperature in the column section and may push it past the
setpoint, so the take-off is paused. To avoid this, at any moment you can press the "Fix hearts take-off T" («3aghukcuposamsb T
ombopa mena») button in the "Regulator" («Peaynisimop») card on the main tab "Rectification” («Pekmugbukayusi»), after which
the current temperatures in the column section and the vapor will be used. The button works only on the Hearts («Teno»), Pre-
flooding («lMped3axnie6») and Pause («May3a») lines.

Warning!

When moving to a new Hearts or Pre-flooding line, Samovar acts as follows:

- if the line sets its own voltage (not 0), the previous temperatures are reset, and new ones are fixed after the vapor temperature
settles at the new power, but no later than 10 minutes. Until then, setpoint pauses are not applied;

- if the voltage in the line is O, the temperatures stay the same, and if there are none yet (the first hearts line after heads or after a
"Pause"” line), they are fixed immediately, as with a manual press of the "Fix hearts take-off T" button.

If during hearts take-off (the Hearts or Pre-flooding program lines) the temperature of the vapor and/or column section sensors
goes beyond the setpoints specified in the settings, Samovar will pause the take-off.

The setpoints are set on the "Settings" («HacTpoiikn») — "Temperature” («Temnepatypa») tab: "Vapor sensor overshoot before the dephlegmator” («BbineT 3a
ycTaBKy faTtuvka napa nepeg gednermaropom») and “"Column section sensor overshoot at 2/3 of the column" («BbineT 3a ycTaBky faTunka B Lapre Ha 2/3
KONOHHbI») (°C), as well as "Take-off delay when vapor T exceeds the setpoint" («3agepxka ot6opa npu Bbixoge T napa 3a yctaBky») and "Take-off delay when
section T exceeds the setpoint” («3agepxka oT6éopa npu Beixoge T B Lapre 3a yctaBky») (seconds). If the overshoot is 0, control by that sensor is disabled.
When the sensor temperature rises to the fixed one plus the setpoint, Samovar stops the pump, sounds a beep and shows the message "Pause by vapor T"
(«May3a no T napa») or "Pause by section T" («[ay3a no T uapru»). The take-off resumes (message "Resuming take-off after automatic pause" («lpogonmxaem
oT60p nocne aBToMaTuyeckoli nay3bi»)) once the set delay has passed and the temperature has dropped below the threshold (with a 0.07° margin so the pause
does not chatter at the boundary). If three such pauses (from the sensors or from the detector) pile up during one line, Samovar lowers the base rate of this line
by 10% and reports it.

You can cancel pausing the take-off when temperatures exceed the setpoint: instead of pausing, Samovar fixes new hearts temperatures.
The take-off will not be paused provided that:
For a Hearts or Pre-flooding line.
It is the first Hearts or Pre-flooding line after a Heads line ("Pause" lines between them do not count).
For example:

. Heads («[0n10BbI»)

. Hearts («Teno»)

. Pre-flooding («Mpea3axne6»)

. Hearts

. Tails («XBOCTbI»)

. etc.
While running line no. 2, Samovar will not pause the take-off but will record new vapor and column section temperatures. While running lines no. 3 and no. 4, the
take-off will be paused.
For a Pre-flooding line
If a Pre-flooding line is anywhere in the take-off program and is followed by two Hearts or Pre-flooding lines in any combination (the first of them may also be a
"Pause" line).
For example:

. Heads

. Hearts

. Pause («May3a»)

. Pre-flooding

. Pre-flooding

. Hearts
If temperatures exceed the setpoint while line no. 2 (the first hearts line after heads) and line no. 4 (pre-flooding followed by two more hearts lines) are running,
Samovar will not pause the take-off but will remember the new vapor and column section temperatures. While running lines no. 5 and no. 6, the take-off will be
paused if temperatures exceed the setpoint.
The automatic temperature rise is limited: within one line, Samovar raises them by no more than 0.3° from the first vapor temperature fixed in that line. Above
this limit, exceeding the setpoint causes a normal pause.

The function is enabled in the Samovar_ini.h file. The line

#define USE_BODY _TEMP_AUTOSET

//use automatic correction of the hearts T for the first hearts or pre-flooding take-off program after heads, and also for a pre-flooding program
if it comes before the second-to-last hearts or pre-flooding take-off program

In the standard build the function is enabled. You can disable it in the user_config_override.h file, and the rise limit is set by the line #define
BODY_TEMP_AUTOSET_MAX_RISE 0.3fin Samovar_ini.h.

- If the "Use pressure correction” («/icnonb3oBaTb KOPPEKTUPOBKY AaBrieHns») option was enabled in the settings, Samovar converts the temperature sensor
readings to a pressure of 760 mm Hg using the pressure sensor. The fixed hearts take-off temperatures then do not depend on changes in atmospheric
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pressure during distillation: when the pressure drops, the actual boiling temperature falls, but the converted value stays in place, and there will be no false
pause.

Impurity breakthrough detector
It is enabled in the settings with the "Use detector" («Mcnonb3oBath geTektop») checkbox (without it the detector does not work at all). On Hearts and Pre-
flooding lines the detector monitors the rate of temperature rise (°C/min) - using the vapor sensor, and when the boiler temperature is above 92.5°, using the
column section sensor. The detector picks the trigger threshold itself, after measuring its own temperature noise during a calm period. The detector state is
shown in the card on the main tab: "stable" («cTabunbHO»), "rising" («pocT») (or "reducing rate" («CHMXato CKOPOCTb»)), "breakthrough" («<npockok»).
- When the rise is above the threshold (warning), if the "Reduce take-off rate when temperature rises" («CHuxaTb CKOpoCTb 0T60pa Npu pocTe TeMneparypbl»)
checkbox is enabled, Samovar reduces the take-off rate step by step by the "Rate reduction step” («Llar cHmkeHuns ckopocTn») (5% by default, 20% maximum),
but not below 70% of the line's base rate. When the rise stops, the rate returns to the base rate in the same step-by-step way. Without this checkbox the detector
only reports the rise.
- On the first hearts line after heads, the detector warning fixes new hearts temperatures (within the same 0.3°) instead of reducing the rate.
- On a critical rise (2.5 times above the threshold, two measurements in a row), Samovar pauses the take-off, sounds a beep and shows the message "Detector:
Critical trend! Take-off paused" («[leTektop: Kputuyeckuii TpeHg! Maysa ot6opa»). The take-off resumes by itself when the sensor delay has passed and the rise
has stopped (message "Detector: Resuming take-off after pause" («[eTtekTop: Mpogomkaem oT60p nocne naysbi»)).
- For the first 30 seconds after a line starts, and for a minute after a manual "Continue" («MpogomxnTb»), the detector does not intervene. On the first hearts line
after heads it waits for the vapor temperature to stabilize (up to 10 minutes, status "Waiting for vapor to stabilize" («>Kgy ctabunusauuu napa»)).
On heads the detector only observes; on tails it works with a threshold 1.2 times higher.

Note:

In hearts take-off mode the reflux level sensor also works, and if flooding threatens, on the sensor's command Samovar will lower
the voltage supplied to the heating element by one regulator step every 40 seconds until the sensor stops giving commands (see
Pre-flooding). The lowered voltage remains the working one until the operator intervenes or until a program line that sets its own
voltage is reached.

The lines of the hearts take-off program run until the volume specified in the take-off program is collected or the transition temperature (the fifth value of the line)
is reached, after which Samovar moves on to the next line.

When the last line of the program finishes, Samovar stops the take-off, moves the sampling unit's rocker arm to position 0 and keeps the column in "self-reflux"
(«paboTa Ha cebsi») mode for 30 minutes, then switches off the heating and, when the column has cooled down, switches off the water. If the maximum boiler
temperature set in the settings is reached earlier, Samovar finishes the program and switches off the heating immediately.

Note: The take-off rate and the regulator voltage of the program line currently running can be changed at any moment in manual
mode - in the "Regulator” card on the main tab. A rate set manually becomes the base rate for the detector.
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Pre-flooding
The "Pre-flooding" («Mpepg3axne6») program

Automatic holding of the column in the pre-flooding state. This mode works the same way as the hearts take-off mode, but with the additional function of holding
the column in the pre-flooding state. Samovar raises and lowers the voltage on the regulator by itself. Manual voltage adjustment is possible as a supplement to
the automatic one and takes priority.

The mode requires a reflux level sensor and the "Use the reflux level sensor during rectification” («/cnonb3osath faTunk ypoBHs thiermbl Npy pektudrkayum»)
option enabled in the settings.

How it works.

Warning. The time intervals are the same for all regulators, while the power adjustment amounts differ. For each regulator model
a constant called the "adjustment step" is used.
The automatic voltage drop is 2 steps, and the increase is 1 step.

At the start of the "Pre-flooding" program line, Samovar sets the voltage specified in the line and waits 4 minutes. If the reflux level sensor has not triggered
during this time, it raises the voltage by 1 step. Then it waits 4 minutes again and, if the sensor still has not triggered, raises the voltage again, and so on.

When the sensor triggers, Samovar remembers the current voltage and makes the first drop of 2 steps (the message "Lowering the voltage from ..."
(«HanpspkeHne cHUXaeMm C ...»)).

It waits 40 seconds, ignoring sensor triggers, and then, if the signal is still present, drops the voltage again and waits another 40 seconds. The drops continue
until the reflux sensor stops triggering.

48 seconds after the last sensor trigger, Samovar raises the voltage to the previously stored voltage of the first sensor trigger minus 2 adjustment steps of the
regulator in use (the message "Raising the voltage to ..." («<HanpspkeHue nosbiwaem o ...»)).
Then it waits 4 minutes. If the sensor again does not trigger during this time, it raises the voltage by 1 step again, and so on until the sensor triggers.

The cycle starts to repeat.

On every new cycle, the voltage at which the level sensor triggers for the first time is overwritten in Samovar's memory. The voltage returns to exactly this value,
minus 2 regulator steps, after the sensor stops triggering. After a few iterations the column settles into a steady and almost constant pre-flooding mode.

When moving to the next line, if it is not "Pre-flooding", the counters and the stored voltage are reset. If a "Pre-flooding" line is followed by another such line, the
cycle continues without a restart.

Note.
A reflux level sensor trigger is a period of 3 seconds during which the sensor LED stays continuously lit. If the LED blinks at
intervals shorter than 3 seconds, it does not count as a trigger.

Note.

Samovar works with the actual voltage value at the moment of the event. This lets you change the voltage manually and quickly
reach a stable result while tuning the mode.

For example: visually, the reflux level has already left the sight glass, but the sensor LED is still lit and Samovar keeps dropping
the voltage. While we adjust the sensor, the power has fallen quite a lot. There is no point in waiting for Samovar to raise it
automatically. Raise it manually on the regulator or from Samovar. Samovar will make its next step from the actual voltage.

To use this mode, select "Pre-flooding" in the drop-down menu, and the program line in the text field will look something like this:

C;2500;1.00;3;0.00;170

(C - hold the pre-flooding mode; 2500 - take-off volume in ml; 1.00 - take-off rate in I/h; 3 - take-off into container No. 3; 0,00 - transition temperature, O - not
used; 170 - set the voltage on the heating elements)

Example with a Kvic regulator. The regulator step is 0.5 volt.

Suppose the take-off line in "Pre-flooding” mode is set to 170 volts

At the start of the take-off program on this line, Samovar applies 170 volts to the load through the regulator and waits 4 minutes. If the reflux level sensor has not
triggered, it adds 0.5 volt and waits 4 minutes. If there is no trigger, it adds 0.5 volt again and waits 4 minutes again. And so on until the sensor triggers.

At the moment the sensor triggers (say, 174 volts), Samovar remembers the voltage and drops 1 volt. Then it waits 40 seconds, ignoring signals from the sensor.
If the triggers continue, it drops another 1 volt, and so on at 40-second intervals, until the sensor stops giving a signal.

Say it drops to 168 volts. Then, 48 seconds after the last trigger, it raises the voltage to the recorded flooding voltage minus 1 volt (174-1=173) and again waits 4
minutes. If the sensor has not triggered, it adds 0.5 volt.

Samovar with an RMVK regulator. The regulator step is 1 volt

Suppose the take-off line in "Pre-flooding" mode is set to 170 volts

At the start of the take-off program on this line, Samovar applies 170 volts to the load through the regulator and waits 4 minutes. If the reflux level sensor has not
triggered, it adds 1 volt and waits 4 minutes. If there is no trigger, it adds 1 volt again and waits 4 minutes again. And so on until the sensor triggers.

At the moment the sensor triggers (say, 174 volts), Samovar remembers the voltage and drops 2 volts. Then it waits 40 seconds, ignoring sensor triggers. If the
triggers continue, it drops another 2 volts, and so on, until the sensor stops giving a signal.

Say it drops to 168 volts. Then, 48 seconds after the last trigger, it raises the voltage to the recorded flooding voltage minus 2 volts (174-2=172) and again waits
4 minutes. If the sensor has not triggered, it adds 1 volt.

Samovar with a SEM_AVR regulator.

Similar to working with the RMVK regulator, but this regulator sets power in watts rather than volts, and the steps are calculated as a percentage of the current
power: the drop is 3%, the rise after the triggers end is up to the stored power minus 3%, and the scheduled increase every 4 minutes is 1%.

For example: the current power is 1800 W. When the sensor triggers, Samovar lowers it by 54 W (3%), and at a scheduled increase it adds 18 W (1%).

Note
Due to the way power is set, the actual value may differ slightly from the one set by Samovar (for example 1803 W instead of

Samovar 7.00 - User manual, 01.10.2026 120/192



1800). This is not critical at all.

If you need to change the reaction time of the reflux level sensor, it is set here:

In the file alarm.h:

//If we have already reacted - wait 40 seconds, because the process is inertial

alarm_h_min = millis() + 1000 * 40;

40 is the number of seconds after which the voltage is dropped again when the reflux level sensor triggers. When a reflux level sensor is installed, this works in
any mode, because it belongs to the safety group that prevents column flooding: outside the "Pre-flooding" line, when the sensor triggers Samovar also sounds
a beep and shows the message "Flooding sensor triggered!" («Cpa6oTan garuvk 3axnébal»).

in Samovar_pin.h:

#define WHLS_ALARM_TIME 3 //Seconds before the reflux level alarm triggers
Because of reflux fluctuations the sensor may blink; this parameter sets how many seconds of continuous level sensor triggering count as an actual trigger.

Applies only to pre-flooding operation:

in Samovar.h:

#define TIME_C 4 // Wait time in minutes for the pre-flooding mode program

— This is the time after which Samovar raises the voltage if the reflux level sensor has not triggered. The pause before restoring the voltage after the triggers end
is one fifth of this time (48 seconds).
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Tails take-off

The "Tails fractions take-off" («OT60p XBOCTOBbIX (PpaKLmii») program

Tails take-off. (Not to be confused with squeezing alcohol out of the tails.) This is a program for taking off the tails fractions specifically: aromatic waters or
product with a raised content of fatty acids and so on.

To use this mode, put the Latin letter "T" (Tail) at the beginning of the program line. A tails take-off program line will look something like this:
T;2500;1.00;5;0.00;176

All functions work as in hearts take-off, except for accounting for the difference between the column section and steam temperatures and their going outside the
set values. The hearts take-off temperatures recorded at the start of the tails line are reset.

Take-off will not pause on the steam and column section sensor setpoints. The impurity detector,if it is enabled in the settings, keeps collecting history on tails
and shows the temperature trend, but does not reduce the take-off rate and does not pause it.

That is, Samovar takes off reflux at the set rate into a given container at a fixed voltage until the set volume is collected or the transition temperature triggers (the
fifth value of the line), and finishes the take-off at the boiler temperature set in the settings in the "Rectification, distillation and BK up to boiler temperature”
(«PekTndomkaums, auctunnsaumsa n BK go Temnepartypbl B ky6e») field.

Note:

When the last program line finishes, Samovar stops the pump, moves the rocker arm to position 0 and holds heating for another
30 minutes: the column runs on itself. During this time you can press "Next" («[asieex») to finish the process immediately or add
lines to the program. After 30 minutes the heating switches off. If the boiler temperature reaches the limit set in the settings
earlier, the program ends and the heating switches off inmediately.
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Pause
The "Pause" program

The Latin letter P stands for pause (Pause). This is what a take-off program line may look like:
P;120;0;0;0;172
It means: wait 120 seconds, set the voltage on the regulator to 172 volts:

When a line of type P runs, Samovar stops the take-off pump and waits for the time set in this line. The time is set in seconds in the second value of the line (in
the table of the "Program" («[porpamma) tab it is the "Output” («Bbixog») column); it must be greater than zero. All other parameters are ignored (in particular,
the vapor and column section temperatures), except the sixth parameter — the voltage. The voltage is applied by the same rules as in take-off lines: 0 — do not
change, a small or negative number — an offset from the current value. The status on the main tab will show the pause and the remaining time.

Note:
The parameters that Samovar monitors for safety are not ignored in any operating mode.

You can use a pause, for example, if you need to raise (or lower) the regulator voltage by a large amount. Since the boiler and the column have quite a lot of
inertia, this takes time. How long to wait you have to decide yourself, based on your experience.

Attention!

A special feature of this program line is that when it starts, Samovar resets in its memory the column section and vapor
temperature values, if they were fixed earlier. If the next program line is Hearts or Pre-flooding and no voltage is set in it (0), then
on moving to it the temperatures current at the moment of the transition are fixed. If the next line sets its own voltage, the
temperatures are fixed later — when the vapor temperature settles at the new power (no longer than 10 minutes). That is, it is the
same as if the operator wanted to set new values of the "Column section” («Ljapaa») and "Vapor" («l1ap») temperatures and
physically pressed "Fix the hearts take-off T" («3achukcuposams T ombopa mesia») in the "Regulator” («Peeaysismop») card on

the main tab (see Hearts take-off).

Questions and answers. FAQ

The help says that a pause resets the column section and vapor temperature values. Do | have to set new
values after every pause?

No. When the work on the "Pause" line of the take-off program is finished, Samovar assigns the new hearts take-off temperatures
itself. (The vapor temperature and the column section temperature)

The "Pause" («[locmasumb Ha ray3y») command only stops the take-off pump and the timer of the program line being executed;
the fixed temperature values are not reset. After the "Continue" («[lpodo/mkumsb») command, the impurity detector does not
interfere with the take-off for about a minute.
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Beer Mode

Main window of Beer mode (the "Mashing" («3aTnpaHue») tab)
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Main window of Beer mode, the "Mashing" («3aTupaHue») tab
Status line («<CTpoka cOCTOSIHUA»)

The type and state of the current program line, the step number "N of M" («N n3 M»). Below it is the step progress in percent.

Turn heating on («BKNoYnTb HarpeB»)
Start or stop executing the mashing program.

Pause | Resume («May3a | poaomkUTL»)
Manual brew pause: turns off heating, cooling, the stirrer and the pump until "Resume" («MpogomknTb») is pressed.

Next («[anee»)
Move to the next line of the mashing program.

Chart («pachmk»)
Open the local chart.

Settings («HacTpoiiku»)
Go to the settings page.

Sensors («AaTunkn»)
The readings of all assigned sensors. Only the sensor selected in the program line controls heating.

Current step («TeKywuii war»)
The line type, the temperature, the time and the next program line.

Regulator («Perynsatop»)
The current and target voltage (power), the regulator mode. Manual voltage entry is not used in Beer mode.
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Pump («Hacoc»)
The speed of the wort transfer pump (PWM 0-1023).

Warning! Important!
Samovar's operation when brewing beer differs significantly from Rectification mode.
Samovar is set up for Beer mode in 3 places:

1. In the Samovar_ini.h file, the lines:

#define BOILING TEMP 98.9 - the boiling temperature on your equipment. On the Boiling («KunsueHue») line, Samovar
heats the boiler up to BOILING_TEMP + 5° and uses the same value to turn off heating if the wort overheats. The start
of boiling itself is detected automatically, by the boiler temperature stabilizing.

#define ACCELERATION HEATER DELTA 4 - how many degrees before the set temperature the boost heating element
turns off.

#define HEAT DELTA 1 - how many degrees before the set temperature the main heater switches from boost to PID
control.

2. On the Beer tab («lNMunBo») in Settings: the brewing layout (All-in-one / HERMS / RIMS), the PID controller coefficients, the regulator voltage (power) in
temperature holding mode and in heating and boiling mode, and use of the boost heating element during boiling.

3. On the "Program" («lMNporpamma») and "Advanced" («[ononHutensHo») tabs while Beer mode is on.

Note.

The interface shows the readings of all temperature sensors, if they are connected and assigned on the Settings («Hacmpoliku»)
- Temperature («Temnepamypa») tab.

This is necessary to implement the various brewing layouts

But, only one temperature sensor is monitored. The one selected in the mashing program line.

This way you can use spare sensors as information sensors for your own needs. For example: to watch the temperature of the
rinse water in an additional container, etc.

The line temperature is taken from the mashing program. The tolerance for reaching it is the "setpoint overshoot" («8biiem 3a
ycmasKy») from the Temperature («Temnepamypa») tab for the sensor selected in the program line: from 0.3° to 3°; a value
below 0.3° (including 0) is treated as 0.3°.

What is shown in the window
Status line (at the top): the type and state of the current program line and the step number "N of M" («N 13 M»). Below
it is a bar and the Step progress («[porpecc wara») in percent: the share of the line time that has elapsed. It is
calculated only for the Pause («May3a») and Boiling («KnnaueHne») lines, and only after the temperature has been
reached (for boiling - after boiling has been detected). While heating up, the progress is 0%.
Key values: the boiler temperature, the setpoint and time of the current step, the stirrer state.
Sensors: the readings of all assigned sensors (steam, column section, boiler, water, TCA).
Diagram: the picture depends on the brewing layout selected on the Beer («IuBo») tab. All-in-one - a kettle with a stirrer
and a heating element; HERMS - a mash tun, a recirculation pump and a boiler with a coil; RIMS - a mash tun, a pump
and a flow-through pipe with a heating element. The stirrer or pump is animated while the device of the current program
line is on, the heating element is highlighted while heating, and during a pause the label "PAUSE" («[MAY3A») appears.
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Process diagram for the HERMS brewing layout: a recirculation pump and a boiler with a coil
Current step: the line type, the temperature, the time and the next program line.
Regulator: the current and target voltage (power), the regulator mode and power. There is no manual voltage entry in
Beer mode - Samovar works by its own algorithm for reaching and holding the set temperature (see Heater operation
algorithm).
Pump: the speed slider of the wort transfer pump (circulation pump), see Advanced tab.

Status line
Example:
The malt has been added. "Next" («anee») was pressed.
Samovar will send the message "Transition to program line No. 2; Temperature pause: 68.00°, time: 60.00 min"
(«Mepexog, k cTpoke nporpammel Ne2; TemnepatypHas naysa: 68.00°, Bpems: 60.00 muH») and will show in the status
line: "Pause; Pause 68.00°; Heating; Current T: 61.50°" («[May3a; May3a 68.00°; Pa3orpes; Tekywwas T: 61.50°»).
That is, it is heating_up, and the program time is not counting.
When the temperature reaches 68° (more precisely, 68° minus the tolerance, 0.3° by default), the message
"Temperature pause 68.00° reached. Waiting 60.00 minutes." («4ocTurHyta TemnepatypHas naysa 68.00°. XXgem 60.00
MUHYT.») will arrive, and the line will change to "Pause; Pause 68.00°; Progress: 1.7%" («[lMay3a; MNay3a 68.00°;
Mporpecc: 1.7%>»). The step time in the "Current step” («Tekywuii war») card shows the duration of the line according to
the program; the heating time between pauses is not included in it.
Other states: "Heating to malt mash-in temperature" («Pa3sorpes [0 TeMneparypbl 3acbinu conoga»), "Waiting for malt
mash-in" («OxungaHue 3acbinu conogax), "Boiling - heating" («Knnsuenmne - Harpes»), "Boiling 60.00 min" («KnnaueHne
60.00 MuH»), "Cooling to 30.00" («OxnaxaeHune fo 30.00»), "Waiting. Press '‘Next program™ («OxungaHue. Haxmure
'Cnegyowas nporpamma’»), "Fermentation; Hold T=26.00°" («®epmeHTauus; Mogaepx. T=26.00°»). If the brew is
paused, the line starts with "On pause" («Ha nayse»).

The countdown for a program line starts slightly before the set temperature is reached. More details in the section
Mashing_program.

Buttons
Turn heating on («Bk/tounTtb Harpes») / Turn heating off («BbikniounTb HarpeB»): start or stop executing the set
program. Before the start, Samovar checks all program lines; if there is an error in some line, the start is cancelled with a
message giving the line number. When stopped, the message "Mashing program finished" («IMporpamma 3atnpaHus
3aBeplueHa») arrives.
Pause («May3a») / Resume («[MpogomknTb»): a manual brew pause. It turns off heating, cooling, the stirrer and the
pump and does not let the line advance further. The pause time does not count toward the line hold time; after "Resume"
the stirrer schedule continues from where it was interrupted. Messages: "Mashing paused." («3aTtupaHue noctaBneHo
Ha nay3y.») and "Mashing resumed." («3aTupaHue Npoao/mKeHo.»). On the Autotune («ABTOTIOHUHI») and Lua Script
(«Lua Ckpunt») lines the pause is postponed until the nearest brewing line.
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Next («[anee»): move to the next line of the mashing program (with confirmation). If you press "Next" on a Cooling
(«OxnaxpgeHue) line while the wort is hotter than the target, Samovar will ask you to repeat the press within 10
seconds.

Chart («padmk»): view the local chart

Settings («HacTtpoiikn»): go to the settings tab.

Tabs at the top of the window: "Mashing" («3aTnpaHue») (this window), "Program” («[porpamma), "Advanced"
(«AononHutensHo»). If the 12CStepper expander is connected, an "I2CStepper" tab appears, and if there is an external
I2C pump, an "External pump" («BHeLuHWi1 Hacoc») tab.
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Mashing Program
A program for mashing malt for beer, grain washes and sous-vide

The program is stored in Samovar's memory and is not lost on reboot. If there is no user program, the factory example is
loaded. *
The program loaded by default is shown below:

MporpamMma 3aTUpKu:

BapouHblii nopsfok u3 HacTpoek: All-in-one / BIAB. N[, no kyBy (3aTop), Melanka kak B yHUBepcanbHOi nporpamme.

Tun nporpammbl Temn Bpewms Mewanka ° Jatyuk Temn. B

01 [Teun. saknapu conona | [45 J [u J [uﬂnﬂnﬂnﬂn} | k6 Gsarop) v] -

» OnucaHue NporpaMMbl 3aTUPKK:

» OnucaHWe NPOrpaMMbl 3aTUPKK B TEKCTOBOM chopmare /sl COXp oGnake:

CoXpaHUTb Nporpamm

3arpysuTb Nporpammy

o e v ey 1o

3arpysuTe peuent u3s XML

I_n
(=]

The "Program" («lporpamma») tab: the factory mashing program
Program type («Tun nporpammbi»)
Choice of the program to execute: Pause («[May3a»), Malt dough-in temp. («Temn. 3aknagkv conoga»), Boil («Kunauenne»), Cooling («OxnaxgeHune»),
Wait («Oxunganune»), Fermentation («bpoxeHue»), Autotune («ABTOTIOHWHI»), Lua script («Lua CkpunT»).

Temp. («Temn.»)
The line temperature in °C. It is set for Pause, Cooling, Malt dough-in temp., Fermentation and Autotune; for Boil and Wait it is 0.

Time («Bpemsi»)
Time in minutes. It is set only for Pause and Boil; for the other types it is 0.

Stirrer («Mewwanka»)
The operating mode of the stirrer and circulation pump: device”stirrer speed”“pump speed”run time, s"pause, s. Clicking the field opens the editing
window.

Temp. sensor («[laT4nk TeMn.»)
The sensor that controls heating or cooling in this line: Boiler («Ky6»), Water («<Boga»), Column section («Llapra»), Steam («Map») or TCA («TCA»).

Save program («CoxpaHuTb nNporpammy»)
Save the program and its description to the programbackup.txt file.

Load program («3arpysuTb nporpammy»)
Load a program from a file into the editing window (it reaches Samovar's memory after "Set program" («YCTaHOBWUTb NporpaMmy»)).

Set program («YCTaHOBUTb NporpaMmy»)
Write the program to Samovar's memory.

Clear program («O4ucTUTbL NpPOrpaMmy»)
Delete all program lines from Samovar's memory.

COPOD ODO O

Samovar 7.00 - User manual, 01.10.2026 128 /192



Load recipe from XML («3arpy3utb peuent us XML»)
Go to the BeerXML recipe import page.

Above the table a hint is shown, "Brewing order from settings: ..." («BapouHblii NOPALOK U3 HACTPOEK: ...») - the brewery
layout chosen on the Beer tab («IMnBo») in the Settings. It does not affect how the program runs; it is used by the
BeerXML recipe import.

Columns:

Ne - The program line number. No more than 20 lines can be set in total.

Program type («Tun nporpammsi») - choice of the program to execute

Temp. («Temn.») - temperature setting in degrees C°

Time («Bpems») - time in minutes.

Stirrer («Mewwauika») - a field for setting the operating modes of the stirrer and the circulation pump. It is filled in through
a window that opens when you click the field.

Temp. sensor («[Jatumk Temn.») - the choice of which temperature sensor to use to control heating or cooling (needed
to implement different brewing orders). You can choose one of 5 sensors: "Boiler (mash)" («Ky6 (3atop)»), "Water
(HERMS boiler)" («<Boga (6oiinep HERMS)»), "Column section (RIMS return)" («Llapra (o6patka RIMS)»), "Steam"
(«Map»), "TCA" («TCA»).

The "+" and "-" buttons at the end of a line add a line after the current one and delete the current one.

Below the program there is a collapsible "Mashing program description" («OnucaHue nporpammbl 3aTupku») field, in
which the program is shown in text format.
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MporpamMma 3aTUpKK:

BapouyHblii nopAagok u3 HacTpoek: All-in-one / BIAB. MW no kyBy (3aTop), Melwanka Kak B yHUBEpCanbHo# nporpaMmme.

Ne Tun nporpaMmel Temn Bpemsa Mewanka [Latumk Temn.

01 [Teun. 3aKnagky conoga VJ [45 J [0 J [0"0“0"0“0} [Kyﬁ (3aTop) V] + —

I | | O = e
04 [omauue v} [o J [o J [O"D"D"O"DJ [Kys(aamp) v] -

¥ OnucaHWe NporpamMmmbl 3aTUPKK:

TeKCT NPOrPaMMbl 3aTHPKN:
M;45;0;070"0"0"0;0
P;45;1;07070"0"0;0
P;60;1;0°070"0"0;0 o

0;0°07070"0;0
1;070°07°0"0;0

W;e;
B;8;
C;30;0;07070"0"0;0

MapameTpel NporpamMmMbl 3aTupadus: Tun nporpaMmel; Temnepatypa;Bpems;YcTpoiicTsa; latumk

M - malt application temp (TemnepaTypa 3aknafku conoga), P - pause (naysa npu 3afjaHHoii TeMnepartype),

B - boil (kvnAueHwWe W 3ackinka xmens B koHue), C - cool (oxnaxgeHne Ao 3agaHHoi TeMnepaTypsl),

W - wait (pexum oXMMaaHUSA, HUYETO He JenaeT 40 CMeHbl CTPOKW NporpamMmel)

F - ferment (chepmeHTUpOBaHue; BpeMA 0 - AepxaTb TeMNepaTypy GeckoHeYHo, BPEMA B MUHYTaX - NEPEiiTH K cNeaytoLLel cTpoKe no ero
MCTEYEHMM; PyYHAn Nay3a BbIKIHYAET W HAarpes, W OXNaMAEeHNE [0 NPOAC/THEHMNA).

L - Lua CKpMnT: BCE NapaMeTpbl CTPOKM A0/KHbLI ObITe HyNessiMU. Bxog MAET nogTeepaEHHbIA 3anyck Lua-job, Bbix04 WAET €10 OCTaHOBKY,
owubka Lua ocTaHaBNMBAET BapKy.

BapouHblii nopsgok (All-in-one / HERMS / RIMS) 3afjaéTca B HacTpoiikax, Bknagka «MNuso». MimnopT BeerXML nofcTasnaeT AaT4MK U HACOC U3
aToro nopagka; TYPE wara (Infusion/Temperature/Decoction) 6epéTca 3 peuenTa.

MpuMep nporpamMmel oT6opa:
M;45.00;0;12040*11;0
P;60.00;1;1420"0"1"1;0
W;0.00;0;1420"0"1"1;0
B;0.00;1;120"0"1"1;0
C;30.00;0;1"20"0"1"1;0

OnucaHne YcTPOICTB: NpegnociegHee nose umeet sug 34-10041200430°10, rge

3 — Meluanka u Hacoc; -100 — 100 o6/MiUH CO CMEHOI HanpaBNeHVA Nocne nayabl; 1200 — CKOPOCTb LWAroBoro 12C-Hacoca B Mn/4; 30 — paboTa,
cek; 10 — naysa, cex.

MNepeoe YNCNo — YCTPOACTBO: 1 — Mellanka, 2 — Hacoc, 3 — ofa ycTpoiicTea.

Bropoe uncno: 0 — Melwanka Ha pene 1 I2CStepper, Apyroe 3HadeHne — 0B0poThI WAroEoi MeLanky. OTPULETENBHOE 3HAYEHWE BKNHYAET
CMEHY HanpasneHWs Nocne Kaxaon nayssl.

TpeTbe uncno: 0 — Hacoc Ha pene 1 12CStepper, Gonblue 0 — CKOPOCTL WArosoro 12C-Hacoca B Mn/y. MeLwanky N HAcoC HENb3A 0AHOBPEMEHHO
HasHa4WTb Ha pene 1. UeTBEpToe U NsaToe — BpeMs paboTbl M Naysbl B CEKYHAAX.

¥ OnucaHWe NPorpaMMbl 3aTUPKK B TEKCTOBOM chopmare Ans COXp B o6nake:

OnuUcaHNe NPOrpamMMbl 3aTUPKA:

BeHckoe. 25 n. 3aTupaHve 64/67/72/78, KunadeHue 6O MWH.

COXpaHUTb Nporpammy

3arpysuTb nporpammy

YCTaHOBMTE MpOTpammy OuKCTUTbL NPOrpammy

3arpysuTte peuent n3 XML
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The program in text form and the description field

Mashing program text («TeKCT nporpammMbl 3aTUPKU»)
The same program in the text format Type;Temperature; Time;Stirrer;Sensor. You can edit the lines right here and the table will update.

Mashing program description («OnucaHue nporpammbl 3aTUPKU»)
A free-form description (up to 250 bytes). It is saved to the file together with the program and is sent to the cloud at the start of the brewing session.

Line format: Type;Temperature;Time;Stirrer;Sensor, for example "P;60.00;1;1"-30"0"2"3;0". The stirrer is set with five
numbers separated by "" (see Stirrer, Pump, Temperature), the sensor by a number from 0 (boiler) to 4 (TCA).

Line designations explained:

M (malt application temp) — "Malt dough-in temp." («Temn. 3aknagku conoga»): heat to the set temperature and hold it
until the operator switches to the next program line. When the set temperature is reached, a message will arrive saying
the malt must be added. The time in the line must be 0.

P (pause) — "Pause” («lMay3a»): heat to the specified temperature and hold it for the set time. When the time runs out,
Samovar switches to the next program line. The temperature and time must be greater than 0.

W (wait) — "Wait" («OxugaHue»): do nothing and wait until the operator switches to the next program line. Heating and
cooling are off; the stirrer and pump work on the line's schedule. The temperature and time are 0.

B (boil) — "Boil" («KnnaueHue): boil for the set time. 30 seconds before the time runs out, Samovar sends a message
that hops must be added. That is, if hops must be added several times, there must be several boil lines. You can use
just one, but you will have to track the hop addition time yourself. The temperature must be 0, the time greater than 0.

C (cool) — "Cooling" («OxnaxgeHune»): cool to the set temperature. The cooling water supply valve opens and the
cooling pump turns on (if one is used). The time must be 0.

F (ferment) - "Fermentation" («bpoxeHue»): hold the set temperature by heating and cooling. Time 0 - hold indefinitely,
until the line is changed manually; time greater than 0 (in minutes, up to 43200) - go to the next line when it runs out,
see Fermentation Program.

A — "Autotune” («ABTOTIOHUHI»): automatic tuning of the heating PID controller coefficients at the set temperature. When
it finishes, the Kp, Ki, Kd coefficients are saved in the settings (Beer tab), and Samovar moves to the next line. The time
is 0, the stirrer is off.

L — "Lua" («Lua»): the stage is controlled by a Lua script from a file on Samovar (only in firmware with Lua support, see
About the Lua Scripting_ Language). When you choose type L, the "Lua stage" («Lua-atan») window opens: in it you
choose the script file (any .lua file from Samovar's memory), set the stage timeout in seconds (1-65535) and, if needed,
the parameters the script will receive in the arg table. The temperature, device and sensor are not set for such a line.
The script must call setNextProgram(); if it does not manage to do so before the timeout or ends with an error, brewing
stops.

If the program lines run out, Samovar turns off heating and finishes the program with the message "Mashing program
finished" («porpamma 3aTupaHns 3aBepLueHa»).

At each transition to a new line the message "Transition to program line No. N" («INepexop, k cTpoke nporpammbl NeN>»)
arrives with the line parameters. If "Turn on the buzzer when the program changes" («BksitouaTb 3ymmep npu cMeHe
nporpamMmmel») is enabled in the Settings (Main tab), the buzzer also sounds.

The next collapsible field is the mashing program description in free text format (up to 250 bytes). It is saved together
with the program in the backup file and is sent to the cloud at the start of the brewing session, for example:
"Vienna. 25 L. Mashing 64/67/72/78, boil 60 min, hops 33 g at 60, 30 and 5 min."

Explanations based on the starting program loaded by default.

Attention. There are line types that ignore time or ignore temperature. A program with an incorrectly filled line will not be
accepted: when you try to set it, the message "Program error." («Owmnbka nporpammsl.») appears with the number of the
wrong line and the reason (for example, "Line 1: "Pause" - temperature and time greater than 0 are required" («CTpoka
1: «May3a» - Hy>Hbl TeMnepatypa 1 Bpems 6osbLue 0»)), and at the start of brewing a message with the number of the
faulty line appears.

Line 01. Malt dough-in temperature. Temperature 45° . Time 0
Water is poured into the mash vessel and heating is turned on. If a boost heating element is used, it also turns on.
When the temperature reaches 41°C the boost heating element turns off (see Heater operating_algorithm).
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In "Boost" («Pa3roH») mode, Samovar will keep heating the boiler up to 44°C.

Then the "Boost" mode turns off and heating is controlled by the PID controller, to approach the set temperature
smoothly.

After the temperature of 45° is reached (more precisely, 44.7° with a tolerance of 0.3°, more on the tolerance below),
Samovar shows the message "Malt dough-in temperature reached!" («ocTurHyta Temneparypa 3acbinu conogal»), and
"Waiting for malt dough-in" («OxungaHune 3acbinu conoga») appears in the status line. Samovar will hold this temperature
and wait indefinitely.

When the malt is added, the temperature in the mash tun starts to drop, and Samovar increases heating to hold the
temperature.

After the malt is added, press "Next" («danee») in the main window of the "Beer" («[MnBo») mode. Execution of line No.
2 will begin

Line 02. Pause. Temperature: 45° . Time 1

Holding the temperature of 45° for 1 minute and an automatic transition to line No. 3. The message "Transition to
program line No. 3; Temperature rest: 60.00°, time: 1.00 min" («[epexog Kk cTpoke nporpammbl Ne3; TemneparypHas
naysa: 60.00°, Bpems: 1.00 muH») will be sent

Line 03. Pause. Temperature: 60° . Time 1

To reach the temperature, Samovar gives the regulator the "Boost" («Pa3roH») command. A few degrees before the
target temperature the boost heating element turns off, the main heating element keeps working in "Boost" mode and
then under the PID controller, i.e. the heater works on the same principle as for line No. 1

Attention!

Depending on the boiler volume, heating the last fractions of a degree can take a long time. So the time count for a line
starts when the temperature is short of the set one by the tolerance. The tolerance is the "Setpoint overshoot" («Bbinet
3a yctaBky») field of the line's sensor on the Settings - Temperature tab: from 0.3° to 3°; a value below 0.3° (including 0) is
counted as 0.3°. The new value takes effect immediately after the settings are saved, including during brewing. For line
No. 3 with a tolerance of 0.3°, the count starts at 59.7°, and the message "Temperature rest of 60.00° reached. Waiting
1.00 minutes." («JocTurHyta TemneparypHas naysa 60.00°. XKgem 1.00 MUHYT.») arrives.

If during the rest the temperature drops below the tolerance (for example, after topping up), the time is not counted in
full: the greater the undershoot, the slower the count. With a tolerance of 0.3° and a temperature of 58.35° (an
undershoot of 1.65°), a minute is counted as half a minute. With an undershoot of 3° or more, the count stops and the
message "Hold paused: temperature below target" («May3a BblgepXKkun: TeMnepaTypa HuUx e Lenu») arrives; after
recovery, "Hold resumed" («Bbigepxka npogomxkeHa»). Heating works all this time. Overheating above the set
temperature does not slow the count. The time of a manual pause (the "Pause" («[May3a») button) is also not counted
toward the hold.

When the execution time is over, Samovar automatically moves on to the next program line

Line 04. Wait. Temperature 0.00. Time 0.
Wait for an operator command, doing nothing. No time is counted. Heating does not work either. The stirrer and pump, if
set in the line, work.

Line 05. Boil. Temperature 0.00. Time 1.

Boil for the set time. No temperature value is entered in the line, only the time counts; zero time is not allowed. Samovar
heats the boiler with a setpoint of BOILING_TEMP + 5° (the algorithm for reaching the temperature is the same as for
line No. 1; the status line shows "Boil - heating" («KunsiueHve - Harpes»)).

Samovar detects the start of boiling by itself: when the temperature on the line's sensor is not below 98° and stops rising
for about a minute. Then the message "Boiling mode started" («Havancsi pexxum kunsveHns») arrives, the time count
begins, and heating is switched to the "Regulator voltage/power in heating and boiling mode" («Hanp./MoLHOCTb
perynsatopa B pexvmMe HarpeBa 1 kuneHus») value from the Beer tab; the boost heating element works during boiling
only if "Use boost heating element during boiling" («/cnonb3oBaTk pasroHHbIA T3H Npu KUNeHun») is enabled there. If
boiling is not detected within 120 minutes, brewing stops with a message to check the boiler sensor, the liquid volume
and the lid.

30 seconds before the line time runs out, Samovar sends the message "Add the hops!" («3acbinbTe xmenb!»), turns on
the buzzer and makes a stepper motor step (for a hop dispenser, see Additive Dispensers). If hops must be added several
times, there must be several boil lines: on moving to the next "Boil" («<KunsuyeHne») line, boiling is not detected again and
the time count starts at once. You can use just one line, but you will have to track the hop addition time yourself.

The boiling temperature for your equipment is set manually, in the Samovar_ini.h file, the line #define BOILING_TEMP
98.9. If the boiler temperature exceeds BOILING_TEMP + 5°, Samovar performs an emergency heating shutdown.
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Line 06. Cooling. Temperature 30. Time 0

Cool to the set temperature. The time is not counted. Heating turns off, the cooling water supply valve opens and the
cooling pump turns on at full power (if pump control is enabled in the firmware). When the temperature on the line's
sensor drops to the set one, the valve closes, the pump stops and Samovar moves on to the next line. If the boiler has
not cooled within 120 minutes, brewing stops with a message to check the sensor, the water supply and the valve.

To skip cooling with the "Next" («Janee») button while the wort is hotter than the target, the press must be repeated
within 10 seconds; Samovar warns about this with a message.

The command buttons are at the very bottom of the window:

Save program («CoxpaHuTb nporpammy») - the mashing program together with its description will be saved to the
programbackup.txt file in your browser's Downloads folder.

Load program («3arpy3uTb nporpammy») - load a mashing program from a file. Both a file saved with the "Save
program” button and a plain text file with program lines are accepted.

Set program («YcTaHOBUTb NporpaMmMy») - set the program in Samovar's memory for execution. The message
"Program saved." («[Mporpamma coxpaHeHa.») will appear.

Clear program («OunctuTb nporpammy») - delete all program lines from Samovar's memory (with confirmation).
Load recipe from XML («3arpy3utb peuent n3 XML») - go to the page for loading a recipe from a BeerXML file

There is also a second way to get a recipe, without saving a file to your computer: press "Load recipe from XML"; in
"Beer" («MnBo») mode the "Beer recipes from the site" («PeuenTbl nnBa ¢ caiita») card is shown at the top of the page
that opens - the samovar-tool.ru recipe catalog, from which a recipe is chosen right in the browser. For details, see the
page on loading_a recipe from a BeerXML file.

During operation, as in the other modes, the operation log is saved to internal memory and to the cloud. Charts are
plotted.

* How do | make the Beer program load your recipe by default?

The factory example program is set in the prepare_default_program_for_mode() function of the sensorinit.h file. Do not
rely on the line number: it changes between releases.

Set and save the program for an upcoming brew through the web interface. Change the source only if you need a
different factory example, which is created when there is no user program.

After changing the factory example, the firmware must be rebuilt and uploaded again. After every Samovar version
update, the change will have to be repeated.
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Stirrer, pump, temperature.

Description of the operation of the stirrer and
wort transfer pump (circulation pump)

Attention.

Samovar 7.00: In Beer («[Muso») mode the stirrer and the wort transfer pump can run either from the outputs of Samovar itself or
through the expander [2CStepper. If a stepper stirrer or a stepper pump is set in the program line but the required board is
absent, heating will not start: when the program starts, a message with the reason is shown ("I2C stirrer unavailable in line N"
(«I12C-mewasnka HedocmyrnHa 8 cmpoke N»), "I12C pump unavailable in line N" («I2C-Hacoc HedocmyrneH 8 cmpoke N») or "I2C
pump relay unavailable in line N" («I2C-pene Hacoca HedocmyrnHo 8 cmpoke N»)).

The following connection options are possible:

Stirrer on a relay - Samovar relay No. 2 switches on (rpm is 0), no expander is needed;

Stirrer on a stepper motor - an 12CStepper board with an odd address. The rpm and rotation direction are set; relay No.
2 switches on as well;

Pump on a stepper motor - an I2CStepper board with an even address. The flow rate in ml/h is set;

Pump without a stepper motor (flow rate 0) - the Samovar cooling pump output switches on; if an 12CStepper is
connected, relay 1 of the board switches on with it. The cooling pump output exists only if the firmware is built with the
PWM pump (USE_WATER_PUMP, enabled by default); without it the pump works only from relay 1 of the 12CStepper.
Relay 1 for the pump is taken from the stirrer board if it has a relay, otherwise from the pump board.

Clicking the stirrer values input field opens an additional selection menu.

PEJAKTUPOBAHWE PEXWMA YCTPOWCTBA

Hacoc: 0 — pene 1,
i Mewanka: 0 — pene 2 Gonbue 0 — waroeblii  Pa6oTa, cek
Yetponctso ESP32, unaue I2C, 06/ p Ll

p 12C-Hacoc, mnly a
xMeLuanua ',| M“H| 20 ‘ = Ly 60 ‘
" y, 0

a \ )

Maysa, 034 30 | o

"Edit device mode" («PefakTnpoBaHne pexuma ycTpoiictBa») window (click the “Stirrer* («Mewwanka») field of a program line)
Device («YcTpoiicTBO»)
Off, Stirrer, Pump, Stirrer and pump.

Stirrer speed («CKOpPOCTb MeLLasikn»)
0 - the stirrer on Samovar relay No. 2, otherwise the speed of the I2CStepper stepper stirrer in revolutions per minute; minus - change the direction

after each pause.

Run, sec («Pa6ota, cek»)
Run time, maximum 65535 sec.

Pause, sec («Maysa, cek»)
Pause time; 0 - work without pauses.

OK («Ok»)
Write the values into the program line field.

Device («YcTpoiicTBO») - you can choose what exactly works while this program line is running: the stirrer, the pump, or
both devices. Or switch both off ("Off* («BbIk/to4eH0»)).

Stirrer: 0 — ESP32 relay 2, otherwise 12C, rpm («Mewanka: 0 — pene 2 ESP32, uHaue 12C, 06/MuH») - O - the
stirrer on relay No. 2, otherwise the speed of the stepper stirrer. A positive value is forward rotation; with a negative one
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the stirrer changes its rotation direction after each pause. The field is shown only if a stepper stirrer board is connected;
without it the field is replaced by "Stirrer: ESP32 relay 2" («<Mewwanka: pene 2 ESP32»).

Pump («Hacoc») - 0 - a pump without a stepper motor (cooling pump output and/or relay 1), greater than O - the stepper
pump flow rate in ml/h. The field is shown only if a stepper pump board is connected; without it the text is "Pump:
I2CStepper relay 1" («Hacoc: pene 1 [2CStepper») (if a stepper stirrer board is connected) or "Pump: ESP32 output”
(«Hacoc: Bbixog ESP32»).

Run, sec («Pa6oTa, cek») - run time. (Attention! Starting with version 6.22 the time is set in seconds)

Pause, sec («IMay3a, cek») - pause time. The maximum value of each field is 65535 sec (18 h 12 min).

When "OK" («Ok») is pressed, the values are checked: if a non-zero value is set for a device that is not selected, the
message "Specify 0 for a disabled device." («[15 BbIKNKOYEHHOTO YCTpolicTBa ykaxkute 0.») is shown.

The order of stirrer and pump operation can also be set manually in the text field of the mashing program (see Mashing
program). The field is set with five numbers; the () symbol is the value separator:

First - the device type: 0 - off, 1 - stirrer, 2 - pump, 3 - stirrer and pump at the same time;

Second - the stirrer rpm (from -32768 to 32767): 0 - the stirrer on Samovar relay No. 2, positive - forward rotation,
negative - change the rotation direction after each pause. If the stirrer is not selected - O;

Third - the stepper pump flow rate in mi/h (from 0 to 65535): 0 - a pump without a stepper motor (the Samovar cooling
pump output and/or 12CStepper relay 1). If the pump is not selected - 0;

Fourth - run time in seconds (Attention! Starting with version 6.22 the time is set in seconds);

Fifth - idle (pause) time in seconds.

Examples:

17-30"0"2"3 - only the stepper stirrer, 30 rpm: 2 seconds of rotation, 3 seconds of pause, the rotation direction changes after the
pause.

170"N0"N207M0 - only the stirrer on relay No. 2: 20 seconds of work, 40 seconds of pause.

3"30"500"60"0 - the stepper stirrer at 30 rpm and the stepper pump at 500 mi/h without pauses.

If the stirrer/pump must work continuously, set any run time value (maximum 65535) and pause = 0, or leave the pause
field empty.

A manual pause (the "Pause" («IMay3a») button on the main window) stops the stirrer and the pump; after "Continue"
(«MpogomknTb») the schedule continues from where it was interrupted.

There is a validity check on how the "Stirrer" («Mewwasika») field is formed. samovar 7.00: allowed values are either
07M0M0"0M0 (devices off) or type 1, 2 or 3 with a non-zero run time; the rpm is set only for a selected stirrer, the flow rate
only for a selected pump. A record of four numbers (the format of earlier versions) is not accepted. An incorrectly formed
line is not saved: when "Set program" («YcTaHOBUTb NporpaMmmy») is pressed, "Program error." («Owun6ka
nporpammel.») is shown with the line number and the reason.

Samovar outputs while the stirrer and pump work

Stirrer.
When the stirrer works, relay No. 2 switches on, connected to PIN D15 of the ESP32 (pin 19 for the LILYGO board, pin
42 for ESP32-S3), - both for a stirrer on a relay and together with the 12CStepper stepper stirrer.

Wort transfer pump

If the firmware is built with the PWM pump (USE_WATER_PUMP), then when the pump runs per the program line, the
cooling pump output switches on - both for a pump without a stepper motor and together with the 12CStepper stepper
pump. A pump with a 12 volt DC motor can be connected to it instead of the cooling pump.

There is an important peculiarity: the run time and the pause time apply to both the stirrer and the wort transfer pump.
That is, if the stirrer is paused, the pump does not work either.

To connect a pump and a stirrer powered by something other than 12 volts (for example 220 volts), use intermediate
devices such as solid-state relays.

Explanation of the stirrer and wort transfer pump algorithms:

If the device type "Pump" («Hacoc») is set in the program, the stirrer will not switch on.

If only the pump is used, it will work taking into account the pauses specified in the program line.
If only the stirrer is selected, the pump will not switch on.
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Heater algorithm in "Boost" («Pa3roH») mode.
The settings can be changed in the fileSamovar_ini.h.

To reach the temperature set in the mashing program, Samovar applies to the main heater the voltage from the field "Regulator voltage/power in heating and
boiling mode" («Hanp./MOLHOCTL perynsTopa B pexume Harpesa v kunenns») (Settings - Beer («Hactpoiiku - MnBo»)). If a boost heating_element is used, it
switches on too.

Afew degrees before the target temperature the boost heating element switches off. This value is set in the line

#define ACCELERATION HEATER DELTA 4 (4 is the value in degrees C°)

But the main heating element keeps working at this voltage until the set temperature minus the value in the line #define HEAT DELTA 1 (1 is the value
in degrees C°)

Closer to the setpoint, heating is controlled by the PID controller, and the voltage is limited by the field "Regulator voltage/power in temperature holding mode"
(«Hanp./MoLHOCTb perynsiTopa B peXxumMe NoAgepxaHns Temn.»).

This algorithm keeps the set temperature from being "overshot".

Additional settings can be made in the settings - the tab "Beer" («[uBo»).

Note. Control of the boost heating element by ACCELERATION_HEATER_DELTA works in a build with a UART regulator. In a
relay build the boost heating element switches on together with the main one while the difference from the setpoint is greater than
HEAT_DELTA, and switches off on transition to PID.

Set the boiling temperature for your equipment manually, in the file Samovar_ini.h the line #define BOILING TEMP 98.9

samovar 7.00: the start of boiling is detected not by reaching BOILING_TEMP but automatically - when the boiler
temperature stops rising (not lower than MIN_BOILING_TEMP 98°). At that moment the message "Boiling mode started”
(«Hauancs pexum knnaveHns») is shown and the time of the "Boiling" («KunsueHne») line starts counting. If boiling is
not detected within 120 minutes, the brew is aborted with the message "Failed to detect the start of boiling within 120
minutes..." («He yganock 3adpykcnpoBaTb Ha4ano KUneHus 3a 120 MUHYT...»).

The value of BOILING_TEMP is used as follows:

* before boiling is detected, the "Boiling" line heats the boiler with the setpoint BOILING_TEMP + 5° by the algorithm
described above (the "heating and boiling mode" voltage, the boost heating element while the difference is greater than
ACCELERATION_HEATER_DELTA);

« after boiling is detected, the heater gets the voltage from the field "Regulator voltage/power in heating and boiling
mode" («Hanp./MOWHOCTb perynstopa B pexvnmMe Harpesa u kuneHus»), and the boost heating element is on only if the
"Use boost heating element during boiling" («/Acnonb3oBaTh pasroHHbI T3H Npu kKunenmmn») checkbox is set (Settings - Beer
(«HacTpoliku - I'IV|Bo»)_);

* BOILING_TEMP + 5° is the emergency threshold for the boiler sensor on any program line: "Emergency shutdown!
Maximum wort temperature exceeded" («ABapuiiHoe oTk/Ito4eHKe! MpeBbIilWeHa MakcumaibHas Temneparypa cycria»).

Cooling («OxnaxpaeHue»)

Program line: "Cooling" («OxnaxgeHune»). Time is not taken into account. samovar 7.00: the cooling water supply valve
opens and the cooling pump switches on at full power. When the temperature set in the "Cooling" line is reached, the
water supply valve closes, the pump switches off too, and Samovar moves on to the next line.

Since the wort transfer pump is connected in place of the cooling pump, a cooling pump must be connected in its place
for the duration of the "Cooling" line - otherwise power will be applied to the pump output for the whole cooling time.

If the boiler has not cooled to the set temperature within 120 minutes, the brew is aborted with the message "Failed to
cool the boiler to the target temperature within 120 minutes..." («<He yganocb oxnaauTb Ky6 40 LeneBoi Temnepartypbl
3a 120 muHyT...»). Cooling can be skipped with the "Next" («[anee») button - press it again within 10 seconds.
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Sparge water
Preparing the sparge water during the temperature rests.

Most beer brewing recipes, after all the rests have been completed and the wort has been drained, use sparge water at
a temperature of about 80°C, to rinse the spent grain.

What can go wrong: the maximum power the electrical network can supply. If you heat the boiler and the sparge water
vessel at the same time, the network may not handle the load.

There is a solution. Heat the water in the sparge vessel while the temperature rests of the mashing program are being
carried out.
This is easy to arrange.

Connect the control (permission to run) of the sparge vessel heater to the normally closed (NC) contacts of relay No. 4,
which controls the boost heating element.

How it works.

If you fill the sparge vessel with water, you can switch the heating on, even if Samovar is not switched on, because the
contacts of relay No. 4 are closed.

When Samovar starts working and the command to run the mashing program is given, relay No. 4, which controls the
boiler's boost heating element, switches on, opens the NC contacts and the heating in the sparge vessel stops.

When the set temperature is reached, relay No. 4 switches off, the NC contacts close and the heating of the sparge
vessel continues.

For those who actually use a boost heating element, which means there is enough power, this is simple to do. Relay
No. 4, switching its contacts over, will turn on either the boiler's boost heating element or the sparge vessel heater.

' | Bnac-DC Tepmocrat
220 12v STC-1000 TBEPAOTENEHOE | Asrowar
° | pene DC-AC 16 A Harpesatens
=2 i
52 220 §|
/ >

—&
<

B YnpaeneHue

pasroHHbiM T3HoMm

Notes on the diagram:
Switch S1 is used to turn on the thermostat; S2 closes the connector so the device can work without Samovar.
The 16 A circuit breaker provides protection and is used to turn the heater on and off.

The AC-DC 220-12 volt module and the thermostat powered from 12 volts are used to increase safety. You can use a
thermostat powered from 220 volts and an AC-AC solid-state relay.

The STC-1000 thermostat has two operating modes: heating and cooling, and accordingly two relays. One is
responsible for heating, the other for cooling, which allows you to use this device on its own, able to maintain a set
temperature in the fermentation vessel without using Samovar.

Note.

The control of relay No. 4 by the ACCELERATION_HEATER_DELTA parameter described below works in the build with a UART
voltage regulator. In the relay build (without a regulator), relay No. 4 turns on together with the main heating element while the
mash is colder than the setpoint by more than HEAT_DELTA, and turns off when it switches to temperature holding.

For those who do not use a boost heating element.
The wiring diagram is exactly the same, but...
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According to Samovar's logic, the boost heating element turns off a few degrees before the target temperature is
reached, and with our wiring the ranges overlap:

The main heating element is still running at full power, and the second heating element has already turned on.

To avoid this, in the Samovar_ini.h file, in the line

#define ACCELERATION_HEATER_DELTA 4

replace the value 4 with O (zero) or, even better, with —(minus)0.3

This gives the following operating algorithm:

1°C before the set rest temperature (set in the line #define HEAT_DELTA 1)

Samovar switches to PID control: the main heating element will receive, through the regulator, no more than the voltage
from the "Regulator volt./power in temperature holding mode" («Hanp./MOLWHOCTL peryastopa B pexvme nogaepxaHus
TeMn.») field (Settings - Beer («HacTpoiiku - M1BO»)).

When the temperature reaches the set value, the main heating element stops heating, relay No. 4 also switches off, the
NC contacts close and permission is given to heat the sparge vessel.

If the line #define ACCELERATION_HEATER_DELTA is set to -0.3, the relay is de-energized only when the boiler
temperature is 0.3°C above the target; this guarantees that the two heating elements cannot be on at the same time,
even for a few seconds.

Added.

If you achieve an almost perfect approach to the temperature rests, the setting described above in the line

#define ACCELERATION_HEATER_DELTA

with values of both 0 and -0.3 may not work fully. The water in the intermediate vessel will not have time to heat up,
because the temperature will first overshoot the target slightly, by about 0.4, but then drop and will be either equal to the
target or 0.1-0.2°C below it. In that case the heating element in the additional vessel simply does not turn on.

A different setting is suggested.

For example:

With these values:

Regulator volt./power in temperature holding mode: 150 volts

#define HEAT_DELTA 2

In the line

#define ACCELERATION_HEATER_DELTA enter the value 1.5

And limit the power of the heating element in the sparge vessel to 1 kW

When 2° remain to the target temperature, 150 volts starts being supplied to the main heater. First continuously, then in
pulses.

1.5° before the target, the heater in the intermediate vessel turns on at a power of 1 kW.

The network is not overloaded. The second heating element has enough time to heat the sparge water during the
temperature rests and to maintain the temperature

The description of how the heaters work is in the section Stirrer, pump, temperature.
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Fermentation Program

Samovar can hold the temperature in a fermentation vessel.

Any selected sensor can be used - the boiler temperature sensor is recommended.

To use it, select the "Fermentation" (<BpoxeHue») line in the program list and set the temperature.

You can leave the time at 0 - then Samovar holds this temperature indefinitely, until you stop the program yourself or move to the next line.

If you set a time (in minutes, no more than 43200 - that is 30 days), Samovar moves to the next line by itself when it expires. This lets you build a program of
several "Fermentation" lines with decreasing temperature, for example: 4320 minutes (3 days) at 20°, then 10080 minutes (7 days) at 18°, then a line with a
temperature of 4° and time O - keep it cold until you come back. The time of a "Fermentation” line counts from the moment of switching to it; a manual pause is
not counted. If a line with a time is the last one, the program finishes when it ends and the power is switched off - to prevent this, leave the time of the last line at
0.

In the text field, a program line starts with the character:

F (ferment) - fermenting, hold the set temperature until the program line changes.

The program runs without regard to time, SO the line can be changed or the run stopped only manually.

The time in the line must be 0, and the devices (stirrer, pump) must be off: 0°0"0"0. Otherwise the program will not be accepted (see Mashing_Program).

Samovar 7.00: the width of the dead zone around the setpoint is not set on the "Temperature" («Temnepatypa») tab but is fixed in the firmware:
BEER _TEMP_HYSTERESIS 0.3 (file beer.h). During fermentation the cooling pump is used together with the valve.

How it works, by example:

Given: the temperature must be held at 26°C, +/- 0.3° (the tolerance is the sensor's "Setpoint deviation" («BbineT 3a yctasky») of the line, see Mashing
Program).

In text form the line looks like this : F;26;0;0°0"0"0;0

Suppose the temperature in the vessel is 28°C. Samovar turns off heating, opens the water valve and turns the cooling pump on at full power. Cooling works
until the temperature drops to 26.3°.

If the temperature rises above 26.3° again, the valve and pump turn on again.

In the range from 25.7 to 26.3 the system stays idle: heating is off, the valve is closed.

When the temperature drops below 25.7°, the heating element is switched on through the PID controller, with the maximum voltage limited to the value from the
"Regulator voltage/power in temperature holding mode" («Hanp./MoLWHOCTb perynstopa B pexume nogaepxanHus temn.») field (Settings - Beer). The lower the
temperature falls, the more power is applied to the heating element. The boost heating element is not switched on during fermentation.

The "Pause" («May3a») button on the main window turns off heating, cooling, the stirrer and the pump until you press "Resume" («[1pogomkuntb»).

During operation a log is kept, temperatures are sent to Blynk, and charts are plotted.

Samovar 7.00: protections work on the "Fermentation" line: if the maximum water or TCA temperature is exceeded, if the boiler temperature is above
BOILING_TEMP + 5°, or if there is no water flow (when a flow sensor is installed), heating is shut off in an emergency with the message "Emergency
shutdown!..." («ABapuiiHoe OTK/IIOUEHME! ... »).

Warning!
Once every 12-18 hours heating may be shut off because of a communication error with the regulator. In that case, clear the "Use
regulator connection check" («/criosib308amsb poBePKyY MOOK/IHHYeHUsI peay/isimopa») checkbox on the Settings - Other tab.

Note.
Samovar 7.00: the log line recording period is no longer configurable (it is fixed at 4 seconds). The advice to increase the log
recording interval for long fermentation does not apply to 7.00.

Tip.

As a rule, the mash needs close monitoring during the first 1-2 days after pitching, to avoid killing the yeast through self-heating of
the wash or a significant slowdown of fermentation from strong cooling. Later, when the temperature has settled (you can see this
on the chart), you can connect Samovar only at night in cold weather, or during the day in warm weather, to even out the mash
temperature.
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The Additional tab

Samovar 7.00: the pump speed slider has been moved to the "Mashing" («3aTupaHue») tab (the "Pump" («Hacoc») panel of the main window of Beer mode).
Only the Lua panel is left on the "Additional" («[lononHnTensHo») tab.

Pump speed

HACOC

CKOpOCTE Hacoca:

The "Pump" («Hacoc») panel on the "Mashing" («3atupaHue») tab
Pump speed
PWAM slider: the left edge is PWM_LOW_VALUE (100), the right edge is 1023 (12 V without modulation).

The same value as a number; you can type it in directly. 400 is the PWM_START_VALUE start value.

a Input field

Here you can control the speed of the wort transfer pump (circulation pump) connected in place of the cooling pump. or of
the cooling pump itself, provided that in both cases the pump motor runs on 12 volts DC.

The power is changed by PWM modulation.

You can control it either with the slider on the speed scale or by typing a value directly into the field.

If the slider is at the far right position, 12 volts are applied to the pump without modulation. The input field value is 1023.

So, as a rough approximation, 10 units = 1% of power.

If the firmware was built without PWM pump support (USE_WATER_PUMP), trying to change the speed shows the message "Pump control is not supported by
your hardware" («YnpasneHvie HaCOCOM He MOAJEPX1BAETCA BaLLNM 060pyA0BaHNEM>).

Start and operating conditions:

¢ |f the pump is allowed to run, then when a program line starts executing the pump turns on at the power set in the line of the Samovar_ini.h file

//The value (in percent) at which the PWM regulator for the pump starts working. Choose a value that is guaranteed to start the
motor

#define PWM_START_VALUE 40

(40% = 400 units) and keeps running at this power. If you move the slider, Samovar remembers the value and from then
on works at the newly set power, but only during the current session. After Samovar is rebooted, if you need a different
power you must set it again.

Warning!

In cyclic operation on a schedule (work/pause in a program line), after every pause the pump starts again at the
PWM_START_VALUE start value; to get the required speed back, you have to move the slider again. The slider value is applied
immediately if the pump is running at that moment.

¢ If the slider is at the far left position, the pump does not stop but runs at the minimum power set in the line of the Samovar_ini.h file
//The lower value (in percent) for the PWM regulator for the pump. Choose a value that ensures water flow
#define PWM_LOW _VALUE 10

(10% = 100 units - this is the left edge of the slider).

® On the "Cooling" («OxnaxgeHne») and "Fermentation” («bpoxeHune») lines, the firmware turns the cooling pump on at full power (1023) regardless of the
slider position.

Lua panel
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, © Mo
Lua: L J

Craryc Lua:

The "Additional" («[lononHutensHo») tab: the Lua panel
Script buttons
Buttons declared by the Lua script. If the script has not defined any buttons, the panel is hidden.

Lua
Afield for a short piece of Lua code that is run once.

Run Lua («BbinonHutb Lua»)
Send the code from the field for execution.

Lua status («Cratyc Lua»)
The script state and the values it outputs.

The "Additional" («JononHnTensHO») tab contains the Lua script control panel. The panel is visible only if the script has defined a list of its buttons; the buttons
from that list run script functions.

The "Lua status" («Ctatyc Lua») line shows whether the script is running or stopped, and also displays information and values during execution. To run a script
in Beer mode, it must be placed in the beer.lua file through the editor.

In the field provided, you can enter a short piece of Lua code once and give the "Run Lua" («BbinonHuTs Lua») command. The code will be executed.
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Loading BeerXML Recipes

The BeerXML format is used in both amateur and professional brewing and makes it easier to exchange brewing data over the Internet.

BeerXML is a free, fully defined XML data description intended for exchanging brewing recipes and other brewing data.

The ability to import recipes into Samovar lets you take a ready-made beer recipe and, with suitable equipment, repeat an experienced brewer's success in "two
clicks".

Samovar 7.00: besides BeerXML, recipe files of the BrewMate program (in windows-1251 encoding) are accepted. If the file contains several recipes, a "Recipe
in file:" («PeuenT B thaiine:») list appears for choosing the one you need.

Beer recipes from the site
In "Beer" («MunBo») mode, the "Beer recipes from the site" («PeLienTsbl NnBa ¢ caiita») card is shown at the top of this page: the samovar-tool.ru recipe catalog
right from the web interface, without saving a file to your computer. The same card has the "Load recipe" («3arpy3uTtb peuenTt») button for a file from your
computer.

There are three recipe sources: "Main" («OcHoBHbIe») (the site's general catalog), "User" («IMonb3osatensckue») (recipes of other users) and "Mine" («Mow»)
(your own recipes; for this list a Blynk token must be set in the device settings, otherwise the message "No Blynk token is set in the device for the "Mine" list."
(«[nsa cnucka «Mou» B yCTpoIicTBe He 3afdaH TokeH Blynk.») is shown). There is a search by name and a filter by beer family, and the recipe list is paged.

Choosing a recipe in the list loads it right away on the same page, under the card, just like when loading a file. Under the recipe name, "Source: ..." («/cTo4Humk:
...») is shown; when loading a file from your computer this line is hidden.

PELENTLI NUBA C CARTA

o ‘ Monb3oBaTenbekue | | Mowu | | 3arpysute peuent |°

ToucK peLenTa e Bce cemeiicTBa v | | Haittm
BeHckoe
Narep w ninc - Vienna Lager - 5% ABV

Cascade IPA a

IPA - American IPA - 6.5% ABV

Moprep «[lsim:
Moprep n cTayT - Robust Porter - 5.8% ABV

. Hazap ‘ 1/1 | Bnepép ]

HaigeHo: 3 B

The "Beer recipes from the site" («PevLenTbl nuBa c caiita») card at the top of the recipe loading page in "Beer" («lvnBo») mode

Recipe source («/ICTO4YHUK peL,enToB»)
"Main" («OcHOBHbIe») is the site's general catalog, "User" («[onb3oBaTenbckue») is recipes of other users, "Mine" («Mowu») is your own recipes (a

Blynk token set in the device settings is required).

Search and filter («Mouck u nneTp»)
Search by name and filter by beer family (IPA, "Porter and stout" («[opTep u ctayT»), "Lager and pilsner" («/larep n nunc») and others).

Recipe list («Cnucok peuentos»)
Clicking a recipe loads it on the same page, under the card, just like when loading a file.

Load recipe («3arpy3utb peLent»)
Loading a BeerXML or BrewMate file from your computer.

Paged list («MocTpaHUUHbI CNUCOK»)
Switching the list pages with the "Back" («Hasag») / "Forward" («Bnepégy) buttons.

Loading a recipe from a file on your computer
Let's look at importing a recipe from the site www.brewmate.ru

from XML" («3arpy3utb peuent uz XML») (or the button of the "Recipes" («PeuenTbl») tab), and on the page that opens, in the "Beer recipes from the site" card,
press "Load recipe".

File Explorer will open.

Go to the folder and choose the saved file to load. Samovar will load the recipe and show the main recipe data under the card. The example is based on the
"Vienna" («BeHckoe») beer recipe.
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http://brewmate.ru/

2 CamoBap Pexnm Ipadmk Peuentsbl

CamoBap

PELENTLI MMBA C CANTA

HacTpoiiku

- - -
OcHOBHbIe Monb3oBaTenbCKWe
L J L

Mowu 3arpysuTb pelient

S

Mouck pelenTa

BeHckoe
Narep w nunc - Vienna Lager - 5% ABV

—\ —\

Hazap 1/1 Bnepég

J

Haiigeno: 1
Mporpamma zaTupaHusa

OnucaHWe peuenTa:

Ctune: Vienna Lager

NueoBap: Camosap
e Temneparypa 6pomendus: 18 °C
0G: 1.05

ABV: 5 %

WNHrpeaueHThbI:

Tun HasBaHue

Conop BeHckuid conopg,
B Xmenb Saaz

Xmenb Saaz

A PONOKN Saflager W-34/70

TemnepaTypHbIe naysbl:

HasBaHue Tun
ManbTo3Has naysa Infusion
OcaxapnsaHue Temperature
Malu-ayT Temperature

-

Bce cemeiicTea

"

CopT: BeHckoe
Bbixofl: 25 n.

Bpems kmneHuns: 60 MUH.

Tun: All Grain
06bem kunenus: 30 n.

Bpemsa GpomeHus: 14 qHei

FG: 1.012 IBU: 24

KNA: 75 %
KonuuecTso MapameTpbl
5 KK 4 °L, BbIXOg 80 %
30r Kunayenue, 60 MuH, a 3.5 %, nennetsbl
20t Kunauenue, 15 MUH, o 3.5 %, nennetbl
11.5 mn Fermentis, cyxwe, aTT. 82 %
Temnepatypa Bpems Boja
64 40 15n
72 20
78 10

BapouHbiid nopagok 13 HacTpoek: All-in-one / BIAB. MM no kyBy (3aTop), Mella/ka Kak B yHMBEpCanbHo# nporpamme.

Recipe loading page after loading a file (the "Vienna" («<BeHckoe») recipe)

Load recipe («3arpy3utb peuLent»)

@
®
@

Hints («Mopackaskmn»)

Recipe description («OnucaHue pevuenta»)

Ingredients («MHrpegneHTbI»)
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Temperature rests («TemnepaTypHble nay3bi»)
Mashing steps from the recipe: name, type, temperature, time, water volume.

A button in the "Beer recipes from the site" («PeLenTbl nuBa ¢ caiita») card: choose a BeerXML or BrewMate file on your computer.

Variety, style, volumes, boil time, fermentation temperature and time, OG/FG/IBU/ABV and other data from the file.

Malt, hops (with the addition time), yeast and other additives.
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a The brewing order from the settings and explanations of the "Wait" («OxugaHue») lines for Infusion/Decoction steps.

Set program («YcTaHOBUTb NporpaMmy»)
Write the generated program to Samovar's memory.

Home («Ha rnasHyto»)
7 Return to the main page without saving the program.

Note. You can ignore the "Not in recipe" («Hem 8 peyenme») messages, since the absence of this data is of little importance for

the mashing program. Description lines that are absent from the file are hidden; only "Variety" («CopT»), "Fermentation temperature” («Temneparypa
6poxeHus») and "Fermentation time" («Bpems 6poxeHusi») are always shown.

The mashing program is built from the recipe:

® "Malt dough-in temp." («Temn. 3aknagku conoga») - the water temperature of the first mashing step (INFUSE_TEMP); if absent, the temperature of the first
step, otherwise 45°;

* "Pause"” («May3a») - one for each mashing step from the "Temperature rests" («TemnepatypHble nay3bi») section. Before an Infusion step (except the first) and
around a Decoction step, a "Wait" («<OxungaHue») line is added, for topping up water or for the decoction. The stirrer, pump and sensor in these lines are filled in
according to the "Brewing order" («BapouHblii nopszok») from the settings (All-in-one / BIAB, HERMS, RIMS, see Settings - Beer); the current order and hints
are shown under the list of rests;

* "Boil" («KnunayeHue») - the total boil time of the recipe, split by hop addition times (USE = Boil or First Wort), so that Samovar reminds you "Add the hops!"
(«3acbinbTe xmenb!») before each addition;

® "Cooling" («OxnaxgeHne») and "Fermentation” («bpoxeHnne») with the fermentation temperature from the recipe (PRIMARY_TEMP).

The program can have no more than 20 lines in total. If the file is damaged or has no mashing steps, an error message is shown ("The recipe file is damaged or
not in BeerXML/BrewMate format: ..." («®aiin peuenTta noBpexaeH unmn He B oopmate BeerXML/BrewMate: ...»), “the recipe has no mashing steps” («B
peLienTe HET LWAroB 3aTMpaHns»)).

Next, press "Set program" («YcTaHOBUTb Nporpammy») (the message "Program saved." («[porpamma coxpaHeHa.») will appear) and the brewing program will
appear in the "Program” («MporpammMa») window. The "Home" («Ha rnaBHyto») button returns to the main page without saving the program.

MporpamMma 3aTUpKu:

BapouHblid nopagok u3 HacTtpoek: All-in-one / BIAB. MWL no kyOy (3aTop), MeLla/ka Kak B YHUBepCalbHOW nporpamme.

Ne Tun nporpaMmel Temn Bpems Mewanka Jatuunk Temn.

01 [Teun. saknagi conoga v} [m J [u J [1"60“0“2":} [Kyﬁ (zarop) v] & -

08 | spoxenme v] (18 ] o | [o0000] [ K5 aron v) g -

» OnUcaHWe NporpamMmmbl 3aTUPKH:

» OnucaHue NPorpaMMbl 3aTUPKK B TEKCTOBOM cdhopmare sl COXp iMA B oGnaxe:

CoXpaHUTb Nporpammy

3arpysuTb Nporpammy

3arpysuTb pelent U3 XML

The "Program” («lNporpamma») tab after importing the "Vienna" («BeHckoe») recipe

Program from the recipe
Malt dough-in, rests at 64/72/78°, boil 45 + 15 min (hop additions), cooling and fermentation at 18°. Any line can be edited.
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You can adjust the program as you see fit and to suit the equipment you use. The mashing program will also appear in the text field.
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MporpamMma 3aTUpKK:

BapouHblii nopAgok u3 HacTpoek: All-in-one / BIAB. MW, no kyby (3aTop), MeLLa/ka Kak B yHUBEPCaNbHOW NporpaMme.

Ne Tun nporpaMmel Temn Bpems Mewanka Jatuuk Temn.

[Kyﬁ (saTop) V] -

01 [rown sompuicoroma ¥ (10 | [0 [wsoroe

(S

¥ OnucaHue NPOrpaMMbl 3aTUPKK:

TeKCT NporpamMmMbl 3aTHPKA:
M;70;0;176070"2"3;0
P;64;40;17607072"3;0
P;72;20;17607072"3;0 o

P;78;10;176070"2"3;0
B;0;45;176070"2"3;0
B:0:15;1°6070°2"3:0
C;18;0;070™0"0"0;0

E.10.0.080%080%0 0 P

MNapameTpbl NporpaMMbl 3aTWpaHusA: TUN NporpaMmbl; TeMnepatypa;Bpems; YeTpoiicTea; [aTumk

M - malt application temp (Temnepatypa 3aknagku conoga), P - pause (naysa npu 3agaHHoi Temneparype),

B - boil (kvnAyeHwWe W 3acbinka xmens B koHue), C - cool (oxnaxaeHne Ao 3agaHHOR TeMNepaTypsl),

W - wait (penM OMUAAHWA, HUYero He JenaeT 40 CMeHbl CTPOKU NpPOorpamMMbi)

F - ferment (bepmeHTUpoBaHue; Bpema 0 - AepkaTb TeMneparypy OeckoHeYHo, BpeMSA B MUHYTaX - NepeifTh K cneaytoLleii cTpoke no ero
MCTEYEHUM; PYYHARA Nay3a BbIKMHYAET U HarpeB, W OXNaXAeHWe 10 NPOAO/TKEHUR).

L - Lua CKpUnT: Bce NapaMeTpbl CTPOKW A0/MKHbI BbiTh HYNEBbIMW. BXO ¥AET NOATBEPXAEHHLINA 3anyck Lua-job, BbIXOJ XAET ero OCTaHOBKY!
owunbka Lua ocTaHaBNMBAET BapKy.

BapouHbiit nopsgok (All-in-one / HERMS / RIMS) 3apaétca B HacTpoikax, Bknagka «uso». imnopTt BeerXML nogcTasnaeT AaT4MK M HACOC W3
aToro nopagka; TYPE wara (Infusion/Temperature/Decoction) 6epéTca us peuenTa.

MpuMep nporpamMmel oTGopa:
M;45.00;0;1"20"0*1"1;0
P;60.00;1;1°20"0"1"1;0
W;0.00;0;120"0"1"1;0
B;0.00;1;1"20"0"1"1;0
C;30.00;0;1~20"0"1"1;0

OnucaHne YcTPOICTB: NpegnociegHee nose umeet sug 34-10041200430°10, rge

3 — Meluanka u Hacoc; -100 — 100 o6/MiUH CO CMEHOI HanpaBNeHVA Nocne nayabl; 1200 — CKOPOCTb LWAroBoro 12C-Hacoca B Mn/4; 30 — paboTa,
cek; 10 — naysa, cex.

MNepeoe YNCNo — YCTPOACTBO: 1 — Mellanka, 2 — Hacoc, 3 — ofa ycTpoiicTea.

Bropoe uncno: 0 — Mewwanka Ha pene 1 I2CStepper, Apyroe HadeHne — 0B0poThI WAroEoi Melanku. OTPULATENBHOE 3HAYEHWE BKNHYAET
CMEHY HanpasneHWs Nocne Kaxaon nayssl.

TpeTbe uncno: 0 — Hacoc Ha pene 1 12CStepper, Gonblue 0 — CKOPOCTL WArosoro 12C-Hacoca B Mn/y. MeLwanky N HAcoC HENb3A 0AHOBPEMEHHO
HasHa4WTb Ha pene 1. UeTBEpToe U NsaToe — BpeMs paboTbl M Naysbl B CEKYHAAX.

¥ OnMcaHWe NPOrpamMmMbl 3aTUPKK B TEKCTOBOM chOpMare [iNs coXpaHeHUA B o6nake:

OnuUcaHWe NPOrpamMMbl 3aTUPKA:

BeHcKoe. 25 N. XMenb Saaz Ha 60 W 15 MWH.

(&)

3arpy3uTb NPorpammy

CoXpaHUTb Nporpamm

3

YcTaHOBUTEL NpOrpaMm OUYKUCTUTL NporpammMy
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3arpysuTe peuent u3 XML

The same program in text form and the program description

Mashing program text
Lines Type;Temperature;Time;Stirrer;Sensor generated from the recipe.

Mashing program description («OnucaHve nporpaMmMbl 3aTUPKU»)
A reminder for the program, up to 250 bytes.

Set program («YCTaHOBUTb NporpaMmy»)
Write the program to Samovar's memory after editing.

Save program («CoxpaHuTb Nporpammy»)
Save the program and description to the programbackup.txt file.

In the "Mashing program description" («OnucaHue nporpaMmmMbl 3aTupkmn») text field you can enter a description of the program's features as a reminder (up to
250 bytes); it is sent to the cloud at the start of the brewing session.

After all the changes are made, the program must be set in Samovar.
To do this, press "Set program” («YcTtaHOBUTb NporpamMmMy») at the bottom of the page, and you can start brewing the mash.

With the "Save program" («CoxpaHuTb nporpammMmy») command, a text file of your mashing program and its description
named programbackup.txt will be saved to your browser's Downloads folder.
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Beer Brew Journal on the Website and in the Apps

As in other modes, the brew log in Beer mode goes to the samovar-tool.ru cloud and is available on the page Logs and Charts in the Cloud. In addition to this
log, the website and the mobile apps have a separate "Brew journal™: a catalog of recipes, a list of brews with scheduled tasks, and a card for each brew with the
plan and the actual results.

Beer recipe catalog

The website page "Beer recipes” is the same catalog as the "Beer recipes from the website" card on the page Loading BeerXML Recipes, but with the full set of
filters: family, style type, recipe type, source, ranges of ABV (strength, % alcohol), IBU (bitterness) and OG (original gravity of the wort), search by name, and
sorting by name, strength, bitterness, gravity, number of likes or update date.

The recipe card: a colored bar on the SRM scale (beer color - from straw to black, like a stout), targets for OG/FG (gravity before and after
fermentation)/ABV/IBU/SRM, the grain bill (malt and other fermentables), hops with the time of addition, yeast, mashing steps, the author's notes, the source
and the license. A slider scales the recipe from ¥ to 4x of the original volume - this changes only what is shown on the screen: the "Download BeerXML" button
always gives the file in its original, unscaled form.

The "Start journal” button creates an entry in the account journal based on this recipe. The like icon lets you mark a recipe you liked. The file format itself is
described on the website page "BeerXML specification”.

Community Porter and stout v All

Beer recipe catalog: filter by family and colored SRM bars on the cards (the screenshot was taken on a test mock-up of the interface with English labels; in the
Russian version of the website and apps the same elements are labeled in Russian)

Brewer's account
The page "Brewer's account” uses the same website account as the other samovar-tool.ru pages (the same login, the same device list).

The task board at the top of the page shows what needs to be done for the brews in progress, and when. Tasks appear automatically when a brew moves to
the "Fermentation” state, according to the recipe or, if there is no recipe, according to the beer family:

"Gravity check" - 3 and 7 days after fermentation starts;

"Dry hop" - on day 5 for each hop added "dry" (Dry Hop), or at the time given in the recipe;

"Diacetyl rest" - after 10 days, for lagers only;

"Cold crash" - 2 days before "Packaging";

"Packaging" - on day 14 (day 21 for a lager), if the recipe does not specify its own maturation time;

"Carbonation check" - 14 days after packaging;

"Ready" - the day after the carbonation check.

Without a recipe (for example, for a brew started directly on the device), the time until packaging is taken from the family: ale - 14 days, lager - 21 days (and with
a diacetyl rest), wheat beer - 10 days, Belgian - 18 days.

The list of brews is divided into the groups "Brewing", "Fermenting”, "Done" and an archive (cancelled and merged entries). The "New brew" button opens a
dialog: a recipe from the catalog or just a beer family, the start date and the batch volume.
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The brew card opens when you click an entry in the list and consists of three tabs:
"Brew" - plan and actual results for the mashing steps, boiling and hop additions, quick gravity and temperature measurements;
"Ferment" - scheduled tasks (see above) and measurements taken during fermentation;

"Summary" - OG/FG/ABYV, attenuation (what share of the sugar has fermented, in percent), brewhouse efficiency, IBU, the number of fermentation days,
comparison with previous brews, as well as tasting and off-flavors.

Printing the card and printing a label (name, date, strength) are available only on the website, not in the apps.

Journal My recipes Settings and export

Journal

The board shows care tasks; the list below holds

1 overdue - 1 today - 0 this week

Choose a recipe

Choose recipe
Choose a family

Specify family
Overdue
Mark done

Today

IPA batch - 9/16/2026, 11:00:00 AM -

Mark done

This week

All recipes

Brewing

Session Ale batch
Samovar log
Lager baich

Fermenting

IPA batch

Done

Dry Stout baich

Dry Stout batch (first try)

» Archive

The task board and the list of brews by group (a screenshot of the same test mock-up, English labels)
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Journal My ] Settings and export

IPA batch

Ferment Summary

OG: 1.055

Hop additions

0/1
Confirm addition

Family plan: Ale

Rebuild plan Add task

9/16/2026, 11:00:00 AM - Dry hop Mark done Postpone

History

The brew card: the fermentation tab with hops and confirmation of the addition (English labels in the screenshot)

Automatic entries. You do not have to create a brew on the website: if it is started on the device in Beer mode, an entry in the journal appears by itself,
from the process log data - the same data that is shown on the page Logs and Charts in the Cloud. It includes the mashing steps, boiling, the messages "Add
the hops!" («3acbinbTe xmenb!») (as confirmation of the hop addition) and cooling. The device sends nothing extra for this - all the markup is done on the website
from the same log data. If a brew was created on the website in advance by hand and then started on the device, the manual and automatic entries can be
merged into one.

Beer in the apps
In the mobile apps (Android and iOS) the beer brew journal has a separate "Brewer" tab with two sections: "Journals” (the task board, the list and the brew card
- the same as in the account on the website) and "Recipes"” (a catalog with filters and a recipe card, without editing). The "Start batch" dialog is the same as on

the website: a recipe with search, the date and the batch volume (the volume from the recipe is offered as a hint).

A push notification about a task or a change to a brew opens the app directly on the card of the relevant brew in the "Brewer" tab.

How it differs from Cheesemaking
The brewer's account is organized like the cheesemaker's account, but shorter: the card tabs have no "Wheels" (beer does not produce several cheese wheels
from one batch), no "Care" (cheese aging with its own schedule of turning and rind washing) and no separate "Inventory". The task board, the list of entries and

the merging of a manual entry with an automatic one work the same way for both modes.

See also: Loading_ BeerXML Recipes, Logs and Charts in the Cloud.
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Sous-Vide

How Sous-Vide Works
The sous-vide technique was born in France, a country that highly values the art of cooking. From the French, sous-vide
means "under vacuum", which directly points to the principle of the method. For some time the technique remained
exclusive. The equipment was expensive and not every restaurant could afford it. It took root in molecular cuisine, which
absorbs everything innovative. Now sous-vide dishes can be cooked even at home.
The sous-vide technique consists of two stages:

* packaging;

* heat treatment.
The food is packed in a vacuum bag. This is done with a special device, a vacuum sealer. Then the food is placed in a
water bath, where it is cooked for a long time at a constant, relatively low temperature. The main difference from
traditional methods is the strictly controlled temperature. On average it is 55-85 °C for different foods.

Sous-vide can be used to cook a wide variety of foods: meat, fish, seafood, vegetables and fruit. The food keeps its
texture and natural look. Its natural flavor is revealed and enhanced. Even tough, rather dry meat comes out juicy,
literally melting in the mouth. Vegetables do not turn into a tasteless puree and keep a light crunch. The unique sous-
vide technique turns ordinary fruit into a refined dessert. Cooked apricots, plums or melon taste like marmalade.

Sous-vide in Samovar

Samovar 7.00: there is no separate "Sous-vide" («Cy-Bug») mode in the mode list (nor a Lua mode; both items are hidden in the Settings). For sous-vide use
the Beer («MvBo») mode: the "Pause” («May3a») (P) program line heats the water to the set temperature and holds it for the set time, and the pump, on the
schedule of the same line, stirs the water so that the temperature in the container is even.

How to set it up:

. In the Settings, select the "Beer" («[1B0») operating mode and save.

. On the Settings - Beer («HacTpoliku - MBo») tab, set the regulator voltage or power for the temperature holding mode; Samovar will use it to top up the heating
during the hold.

. Connect a circulation pump to the wort transfer pump output (see Stirrer, Pump, Temperature) and lower it into the container of water. The boiler sensor must be
submerged in the water.

. On the Beer mode page, set a program of one "Pause” («Nay3a») line: the temperature is the one the food needs, the time is the hold duration in minutes, and
in the "Stirrer" («Mewaunka») field turn on the pump. The line format is described in the Mashing_Program section.

. Put the bagged food in and turn on heating. The timer starts when the water has warmed up to the set temperature; when the program ends, Samovar turns off
the heating and the pump.
Example:
P;65;300;2”°0"600"0;0
This program heats the water to 65° by the boiler sensor (the last field is 0) and holds it for 300 minutes (5 hours). The
"Stirrer" field 220"600"0: device 2 is the pump, run time 600 seconds, pause 0 - the pump runs without stopping, stirring
the water. If you need to run the pump with breaks, specify the pause in seconds, for example 2°0"60"120.
If during the hold the temperature drops below the tolerance (for example, after topping up the water), the timer slows

down, and with an undershoot of 3° or more it stops until the temperature recovers, see Mashing Program.

Questions and Answers. FAQ

For sous-vide, does the sensor in the tank have to be submerged in the water? And what if it does not reach the
liquid? Maybe there are some correction deltas?

You can just top up the water.

Or you can try to find a delta. It will be very approximate and specific to a particular container and water volume.

It would also be good to arrange water circulation for stirring.

For home cooking a difference of one or two degrees is not critical (but it will be much more than 1-2° if the sensor is above the
water),
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Cheesemaking mode

Samovar 7.00: Cheesemaking mode first appeared in this version.

In Cheesemaking mode, Samovar runs a cheesemaking process by a program: it heats the milk at a set rate, holds the temperature, cools, switches the stirrer
on by schedule, waits for the required acidity by the pH sensor, opens the drain valve and stops where the cheesemaker has to act (add the starter culture, cut
the curd, move it into molds). The program consists of stages, and each stage is one line. The lines are described on the page Cheesemaking_program.

Equipment

Heating. The main heating element is switched on through relay no. 1 and the regulator, as in Beer mode: while the difference between the setpoint and the
temperature is greater than HEAT DELTA, full power is applied, and then the PID regulator holds the temperature. The boost heating element is not used in
this mode - relay no. 4 is taken by the drain valve.

Temperature sensors. In every line with a temperature you choose the sensor that the stage works by: "Boiler" («Ky6»), "Water" («<Boga»), "Column section"
(«Uapra»), "Vapor" («Map») or "TCA" («TCA») (the roles are assigned on the Temperature tab). One sensor in the vessel is usually enough - the "Boiler" role.
The readings of the other sensors are shown on the main page for reference.

Stirrer. Either through relay no. 2 (on/off), or through the 12CStepper board with a stepper motor - then the speed and direction are set. The stirrer is set
separately in each program line.

PH-4502C pH sensor. It is connected through the ADS1115 or to the LUA_PIN analog input with voltage matching. Wiring diagrams, the galvanically isolated
variant and the operation of the filter are described in the technical section pH acidity sensor and its connection. Before use, perform the pH calibration.

Drain valve. It is connected to relay no. 4. In other modes the boost heating element sits on this relay - connect either the valve or the heating element, but not
both at once. The valve opens at the "Drain" («CnnB») stage and closes on the transition to the next stage and on any end of the program.

Cooling. Used at the "Cooling" («OxnaxaeHve») stage. The scheme depends on the firmware build and is shown in the status line in the "Cooling" field:
pump (#define USE _WATER PUMP) - the water supply valve opens and the cooling pump switches on; while the temperature is above the target by
more than 1°C, the pump runs at full power, and closer to the target - at the minimum (PWM_LOW _ VALUE),

two valves (#define USE WATER VALVE) - the water supply valve opens, and a second valve on the WATER PUMP PIN pin opens for a
stronger flow;

unavailable - the build has neither a pump nor a valve; a program with a "Cooling" stage will not start.

Dispenser (optional). The "Dosing" («[03upoBaHune») stage can feed a component with Samovar's standard peristaltic pump - the volume and rate are
converted to steps using the pump calibration (Pump).

Warning.

Without the ADS1115, the LUA_PIN input is taken by the pH sensor during cheesemaking: do not connect the PH-4502C and the
MPX5010DP to it at the same time. When pH is connected through the ADS1115, this input stays free. In Cheesemaking mode,
relay no. 4 controls the drain valve.

How to enable
Open Settings — Main, in the "Operating mode" («Pexum paboTbi») field choose "Cheesemaking” («CbipoBapeHune») and save the settings. The main page of
Samovar becomes the cheesemaking page. The settings related to the mode are collected on the Settings -» Cheese tab.

The first time the mode is enabled, a default program is loaded (heating to 63°C, hold, cooling to 34°C, adding the starter culture and the enzyme, cutting,
draining and pressing). Replace it with your own on the "Program” («IMporpamma) tab.

Main page of the mode

The page consists of four tabs: "Process" («[Mpouecc»), "Program” («porpamma), "Recipes” («PeuenTbi») and "Additional” («JononHutensHo»). The "Chart"
(«Mpadhmk») button opens the local chart.
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Mpouecc Mporpamma PeuenTbl JononHuTensHo Mpadmk o
[ ] CaMosap v. 7.00 @ 12:34:56 Pafota 01:12:30 = 4
HacTpoiiku \ J
Harpea Emi e — a Harpes a 6.45 Ox.na»go Hacoc  [porpecc 17% a
MogpoGHoe 06LACHEHWE HEQOCTYNHO: AaHHbIE 3TaNa OTCYTCTBYIOT HNA HEKOPPEKTHBI.
LEACTBMA a TEKYWWA 3TAM - 1 U3 5
Harpes
” AETNALE Pabouee Bpema Tanm-aym
Crepytowmii avan
O swunoc @ 25muH0c

L Tpadhuk ) | CNEAYIOWMIA Bbl,qepmam

DATUVK 1 (NAP) LATUK 4 (BOJA)

u 185 CUCTEMA
BAATYNKN

Heap=152000; BME temp=24.5; RSSI = -58; CeoGogHo:
300000; LIWM Hacoca sogsl: 0
® nap 78.15 DATUVK 2 (LAPTA) LATUMK 5 (TCA)
- 77.90° 40.1°

8 apra 77.90 &

DATUK 3 (KYE) NIABNEHWE
® Kyo 28.75c 28.75° 752.3 MM
® Boja 18.50:c
B TCA 40.10c

HArPEE
180.5B - 1450 Bt
Main page of Cheesemaking mode, the "Process" («[Npouecc») tab

Status

The name of the current stage and its number out of the total number of stages. While the program is not running - "ldle" («OxwugaHve»).

Stage
The type of the current stage: Heating («Harpes»), Hold («Bbigepxka»), Cooling («OxnaxgeHnue»), Stirring («MNepemelunsanune»), Dosing
(«[o03npoBaHune»), pH wait («OxuaaHne pH»), Manual action («Py4yHoe felicTBue»), Drain («CnvB») or Lua.

00

pH
The current acidity from the PH-4502C sensor. If the sensor is not connected, not calibrated, or the value is outside 0-14 - "no data" («HeT AaHHbIX»).

Cooling
The cooling scheme in this firmware build: "pump" («Hacoc»), "two valves" («aBa knanaHa») or "unavailable" («<HegoCTynHO»).

Progress
The share of the stage time that has passed since it began, relative to the "Timeout, min" («Tavim-ayT, muH») field (for a hold - relative to the hold time).

Start | Stop cheesemaking
Starts the program from the first stage. While running, the button is called "Stop cheesemaking" («OcTaHoB!TbL CbipoBapeHue») and ends the program
with a confirmation.

Next stage / Confirm
Goes to the next stage. At the "Manual action”, "Drain" and manual "Dosing" stages the button is called "Confirm" («[MoaTBepauTb») - the stage will not
end without pressing it.

0000

Chart
Goes to the local temperature chart.

Working time
How long the stage has been running. For a hold, time with underheating beyond the tolerance is counted partially, and time with underheating of 3°C
or more and with overheating above the tolerance is not counted.

Timeout
How much time is left until the stage is forcibly stopped by the timeout.

Current and next stage
The card of the current stage: name, progress, working time, timeout and the name of the next program stage.
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On a phone screen, instead of separate cards, a "Key values" («KntoueBoe») block is shown: the vessel temperature, the stage setpoint, the current
temperature, the working time and the timeout.

The "Sensors" («flaTunkn») block shows all connected temperature sensors, and the diagram in the center shows the vessel with its current temperature. At the
bottom is the "System" («Cuctema») line: free memory (Heap), board temperature (BME temp), Wi-Fi signal level (RSSI), free space in the file system and, if the
water pump is used, its PWM.

The "Program" tab is the stage editor, see Cheesemaking_program.

The "Recipes" tab goes to the page Cheese recipe catalog_from the website: the samovar-tool.ru recipe catalog, a program preview by recipe and applying it.
The "Additional” tab has the "pH calibration" («Kanu6poska pH») button (goes to the page pH calibration), a reminder about connecting the PH-4502C and
relay no. 4, as well as a field for running Lua commands and Lua buttons, if they are defined in the files btn_cheese_button1.lua and btn_cheese_button2.lua.

Workflow

. Assign the temperature sensors and, if necessary, calibrate the pH sensor and the dosing pump.

. On the "Program" tab compose the program and press "Save program" («CoxpaHuTb nporpamMmmy»).

. On the "Process" tab press "Start cheesemaking" («HauaTb cbipoBapeHue»). Samovar checks the program: stages with a temperature must have a sensor
assigned, for a stirrer over 12C the I12CStepper board must be connected, for a local dispenser the pump calibration must be done, for the "Cooling" stage a
cooling scheme must be available, for the "pH wait" («<OxngaHune pH») stage the pH calibration must be saved, and for the "Lua" stage the file /cheese.lua must
exist. If the check fails, the reason with the line number appears in the messages, and the heating does not switch on.

. After the check, a log file is created, the heating switches on and the first stage begins. Each transition to a stage is accompanied by the message "Line N; stage
name" («CTpoka N; Ha3BaHve aTtana»).

. The "Manual action" («Py4Hoe geiicTBre»), "Drain" and "Dosing" stages with the manual method wait for the cheesemaker: do the action and press "Confirm"
(«MopTBEpAnTb») (this is what the "Next stage" («Cnegytowmii atan») button is called at that time). The "Next stage" button can finish any stage early. A short
press of the universal button does the same, and a long press ends the cheesemaking.

. After the last stage, Samovar switches off the heating, cooling, stirrer and dispenser, closes the drain valve and shows the message "Cheesemaking program
finished" («MporpammMa cbipoBapeHusi 3aBepLueHa»). The status line shows "ldle" («OxugaHne»).

Before a stage changes, all actuators are put into a safe state (heating and cooling off, stirrer and dispenser stopped, drain closed), and then whatever the new
stage needs is switched on.

Stopping, timeouts and errors

Stop cheesemaking («OcTaHOBUTb CbipoBapeHue») - ends the program at any moment (with a confirmation). The result is the same as at a normal end: all
outputs are off, the drain valve is closed.

Timeout. Every stage has a time limit (the "Timeout, min" («TaliM-ayT, MuH») field; for the "Hold" («Bbigepxka») stage it is "Total timeout, min" («O6wWwui Taiim-
ayT, MuH»)). If the stage does not finish within this time, cheesemaking stops with the message "Line N: Cheese program operation timeout" («Ctpoka N: Taiim-
ayT onepauuu cbipHOli Nporpammbi») (for a hold - "Hold timeout” («TaliM-ayT BblAepxKM»)). The exception is "Stirring" («MepemelumBaHue»): its duration is the
completion condition.

Stage errors also stop the program with the message "Line N: reason™: no data from the selected temperature sensor, a stirrer or cooling error, an unreliable pH
for longer than 10 s at the "pH wait" stage, a Lua script error.

The safety system works as in Beer mode: emergency shutdown when the vessel temperature is above BOILING TEMP + 5°C, when the limit water or
TCA temperature is exceeded at the cooling stage, and when there is no water flow (if flow control is enabled). Overheating and emergencies are described on
the page Emergency button, additional emergency sensors.

Reboot during cheesemaking. Samovar remembers the mode and the number of the current stage. After a reboot the heating does not resume, and the
message "Session interrupted by reboot: line N/M" («Ceccusa npepsaHa nepesarpyskoii: ctpoka N/M») appears in the messages. If the program from the
snapshot fails the check, it is cleared, and the default program is not substituted - compose the program again.
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Cheesemaking program

The program is set on the "Program" («[porpamma) tab of the main page of the Cheesemaking mode. Each line is one stage; stages run in order. A program
can have up to 20 stages.

3 0 .0
a Lens, ’(o TaﬁM-ayo CxupucTamH Larunk m Meua RF. Hanpagnexne Pa c MNa
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02 [Bogepwa  v|[32 |0 (60 w6 “|[rear v|[0 |[mpmwoe v|[0 ][0 |F=
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nporpammy

3xkcnopt

Wmnopr

The "Program" tab of the Cheesemaking mode («Bknagka «porpamma» pexvma CbipoBapeHune»)
Stage number (<Homep atana»)
The sequence number of the line. Stages run from top to bottom.

Stage type («Tun atana»)
Heating, Hold, Cooling, Stirring, Dosing, Wait for pH, Manual action, Drain or Lua ("Harpes, Bbigepxka, OxnaxgeHve, MNepemelunsaHue,
[LosupoBaHue, OxunpaaHne pH, PyyHoe peiicteue, Cnug, Lua“). When the type changes, the line fields are reset to the defaults.

Value 1 («3HaueHue 1»)
The target temperature (for dosing - the volume in ml). The label above the field changes with the stage type.

Value 2 («3HaueHue 2»)
The stage timeout in minutes; for a hold - the hold time, for stirring - the duration.

Value 3 («3HaueHue 3»)
For heating - the rate in °C/min, for a hold - the total timeout, for waiting for pH - the target pH, for dosing - the rate or the component. For a manual
action this place holds the list of actions.

Stirrer («Mewanka»)
The stirrer device: NONE, RELAY (relay No. 2) or 12C (an I2CStepper board).

RPM
The 12C stirrer revolutions. For RELAY and NONE - 0. The rotation direction is chosen in the adjacent list.

Run, s («Pa6orta, c»)
The stirrer run time in seconds. 0 - the stirrer is on for the whole stage.

Pause, s («May3a, c»)
The pause between starts. 0 with a set run time - the stirrer is switched on once.

Sensor | Method («Jatunk | Cnoco6»)
The temperature sensor the stage works by (Boiler, Water, Column section, Steam, TCA; "Ky6, Boga, Llapra, Map, TCA"). For dosing - the method:
"Manual" or "Local stepper motor" ("BpyuHyto" or "J/lokasibHbIli LaroBblii ABuUratens”).

Add line («[,06aBUTb CTPOKY»)
Inserts a new stage after the current line.

Delete line («Yganutb cTpoky»)
Deletes the line. The last remaining line cannot be deleted.

Save program («CoxpaHUTb nNporpammy»)
Checks all lines and sends the program to Samovar. Next to it are "Export” to a file and "Import" from a file ("3kcnopt”, "IMnopt").

500 60000 ODOD OO

When you change the stage type, the line fields are reset to the defaults for that type, and unneeded fields are hidden. The values are checked on saving:
temperature from 0 to 150°C, time from O to 1440 min. On an error the message "Check the fields of stage N" («[posepsTe nons atana N») is shown, and such
a program is not sent to Samovar.
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Save program («CoxpaHuTb nporpammy») - send the program to Samovar. While cooking is in progress, the "Process" («pouecc») tab uses the last saved
program, not unsaved edits.

Export («3kcnopt») - download the program to the file cheese-program.txt.

Import («/imnopT») - load a program from a text file. The file is checked in the same way as editor lines; on an error the current program does not change.

Line format

In the file and in Samovar's memory a line is stored as six fields separated by semicolons:

Type;Valuel;Value2;Value3;Stirrer;Value4

The meaning of the "Value1-4" fields depends on the stage type (see the table below). The "Stirrer" field is four numbers separated by : device*rpm~run,
s”pause, s. For example:

N;32;120;6.4;0"0"0"0;0 - hold 32°C until the pH drops to 6.4, for no more than 120 min.

Stage types

In all stages except "Stirring" («MNepemelunBaHne»), the "Timeout, min" («Taliim-ayT, MuH») field is the maximum time of the stage: if the stage does not finish
within this time, cheesemaking stops. "Sensor" («[atuunk») is the temperature sensor the stage works by: "Boiler" («Ky6»), "Water" («Boga»), "Column section"
(«Lapra»), "Steam" («Map») or "TCA" («TCA»). The temperature is considered reached when the sensor reading stays within +0.3°C of the target for 10
seconds in a row.

H - Heating («Harpes»). Fields: "Target, °C" («Lenb, °C»), "Timeout, min", "Rate, °C/min" («CkopocTb, °C/MnH»), "Sensor". The heating setpoint rises from the
starting temperature at the given rate until it reaches the target. The stage ends when the sensor has reached the target.

P - Hold («Bblgepxka»). Fields: "Target, °C", "Hold, min" («Bbigepxka, MuH»), "Total timeout, min" («O6wWwwii TaiiM-ayT, MUH»), "Sensor". Samovar holds the
target. The hold time is counted in full while the temperature differs from the target by no more than the tolerance. The tolerance is the "Setpoint excursion”
(«BbineT 3a ycTaBKy») field of the stage sensor on the Settings - Temperature tab («HacTpoiikv - Temnepatypa»): from 0.3°C to 3°C; a value below 0.3°C
(including 0) is treated as 0.3°C. When the temperature is under the target by more than the tolerance, the time is counted partially - the less, the bigger the
shortfall; with a shortfall of 3°C or more, and also with an overshoot above the tolerance, the time is not counted at all: the message "Hold paused: temperature
is outside the band" («Bblgepxka npuocTaHoB/eHa: TeMneparypa BHe Nonockl») arrives, and after the temperature returns, "Hold resumed"” («Bbigepxka
npogomkeHa»). The stage ends when the set time has accumulated. The total timeout counts from the start of the stage and cannot be less than the hold; when
it expires, the process stops with "Hold timeout" («Taiim-ayT BbIAEPXKN»).

C - Cooling («OxnaxgeHue»). Fields: "Target, °C", "Timeout, min", "Sensor". Heating is off; while the temperature is above the target, cooling water is supplied
(more than 1°C above the target - full flow, closer - minimum). The stage ends when the sensor has reached the target; cooling is then turned off. The "pump" or
"two valves" cooling scheme is required.

M - Stirring. Field: "Duration, min" («1TenbHOCTb, MUH»). A stirrer is required. The stage ends when the duration expires, or, if the stirrer has a run time
without a pause set, immediately after it has run for that time once. The stage has no timeout.

D - Dosing («[o3vpoBaHue»). Fields: "Volume, ml" («O6BbEM, Mn1»), “Timeout, min“, "Method" («Cnoco6») and a third field that depends on the method.
"Manual" («BpyuHyto») - the third field is "Component" («<KKomnoHeHT») (the same list as for the manual action). Samovar waits until the cheesemaker adds the
component and presses "Confirm" («[ogTBepaunTb»).

"Local stepper motor" («/lokasibHbIl LaroBbIii Asuratens») - the third field is "Rate, ml/min" («CkopocTb, M/MuH»). The volume is delivered by Samovar's
standard peristaltic pump; the volume and rate are converted to steps using the pump calibration, so the pump must be calibrated (Pump). The stage ends when
the pump has run the set volume. The dosing device options are described on the page Additive dosing_units.

N - Wait for pH («OxunpaaHue pH»). Fields: "Temperature, °C" («Temnepartypa, °C»), "Timeout, min", "Target pH" («LleneBoii pH»), "Sensor". Samovar holds the
temperature and watches the pH sensor. The stage ends when the pH is not above the target for 30 seconds in a row. If the pH reading is unreliable (no data or
outside 0-14) for more than 10 seconds, cheesemaking stops with the message "pH unreliable for 10 seconds" («pH HegocToBepeH 10 cekyHA»). The stage
needs a saved pH calibration.

W - Manual action («PyyHoe geiictBue»). Fields: "Timeout, min“, "Action" («[eiicTBre»). Samovar does nothing (except for the stirrer, if one is set) and waits
for "Confirm" to be pressed. The list of actions: "Add starter culture" («BHecTu 3akBacky»), "Add enzyme" («BHecTn chepmeHT»), "Add additive" («BHecTn
[06aBKy»), "Cut the curd” («Pa3pe3aTb cryctok»), “Transfer to molds" («Mepenoxutb B thopMbi»), “Start or change pressing” («Ha4yaTb nin UsmeHuTb
npeccoBaHue»), "Flip the cheese" («MepeBepHyTb Cbip»), "Other action" («[pyroe fgelicteue»). The action name serves as a hint in the program; in the status
line Samovar shows only "Manual action”.

S - Drain («Cnus»). Field: "Timeout, min". The drain valve (relay No. 4) opens and Samovar waits for "Confirm" to be pressed. The valve closes on moving to
the next stage. A stirrer cannot be set on this stage.

L - Lua. Field: "Timeout, sec" («Talim-ayT, cek»). A script from the file selected in the "Lua stage" («Lua-3atan») window is started (any .lua file from Samovar's
memory; the timeout and the parameters that the script receives in the arg table are also set there, see Lua). To move to the next stage, the script must call
setNextProgram(). If the script ends without this call or with an error, cheesemaking stops. A stirrer cannot be set on this stage.

Stirrer

The stirrer is set separately in each line and runs only during that stage. Five fields:

Stirrer («<Mewwanka») - the device: "NONE" - no stirrer; "RELAY" - relay No. 2 (on/off); "I2C" - the stepper motor on an 12CStepper board. For "I12C" the board
must be connected, otherwise the program will not start.

RPM - revolutions for "I2C", an integer greater than zero. For "RELAY" and "NONE" it must be 0.

Direction («HanpasneHue») - "Forward" («[psimoe») or "Reverse" («O6patHoe»), only for "I2C". In the file the reverse direction is written as negative
revolutions (for example 2°-120"0"0).

Run, s («Pa6oTa, c») and Pause, s («lay3a, c») - the schedule. Run 0 - the stirrer is on for the whole stage. Run greater than 0, pause O - the stirrer is switched
on once for the given time and then switched off. Run and pause both greater than 0 - the stirrer alternates run and pause until the end of the stage. A pause
without a run is not allowed.

When moving to the next stage, the stirrer stops and is started again according to the settings of the new line.
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Cheese recipe catalog from the website

The "Recipes"” («PeuenTbi») tab on the main page of Cheesemaking mode opens this page - the samovar-tool.ru cheese recipe catalog, with a preview and the
ability to apply a program right in the browser, without saving a file to your computer.

Catalog

There are three recipe sources: "Main" («OcHoBHble»), "User" («INonb3oBatenbckune») and "Mine" («Mow») (buttons above the list). For the "Mine" source, a
Blynk token must be set in the device settings - otherwise the message "A Blynk token is not set in the device for the "Mine" list." («[ns cnncka «Mon» B
yCTpoiicTBe He 3aaaH TokeH Blynk.») is shown, and the filters become unavailable: only searching by name among the already loaded recipes works.

For "Main" and "User", search by name and filters are available: cheese family, style, country, milk type, difficulty. The recipe list is paged; the "Back" («Ha3azg»)
and "Forward" («Bnepég») buttons switch pages.

The "Open CheeseXML" («OTkpbITb CheeseXML») button next to the search loads a recipe from a local .xml file on your computer - it works the same way as
choosing a recipe from the catalog, except that the source shown in the preview panel is "Local CheeseXML" («/lokanbHblii CheeseXML»).
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Cheese recipe catalog on the "Recipes" («PevenTbi») page
Recipe source
"Main" («OcHoBHbIe»), "User" («lMonb3oBartenbckue») or "Mine" («Mom») ("Mine" requires the Blynk token set in the device settings).

Open CheeseXML

Search and filters
Search by name and filters: cheese family, style, country, milk type, difficulty. Filters are unavailable for the "Mine" source.
a Loads a recipe from a local .xml file on your computer instead of from the website catalog.

Recipe list
Clicking a recipe loads it into the program preview panel.

Paged list
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a Switch list pages with the "Back" («Ha3ag») / "Forward" («Bnepég») buttons.

Program preview

Clicking a recipe in the list (or loading a local file) opens it in the right panel: name, source, number of stages. If the recipe has a stage with a temperature range
instead of a fixed value, a field for choosing one value from that range appears above the "Convert" («[peo6pa3oBatb») button - without it, conversion is not
possible ("Stage "...": choose one temperature value from the range." («3Tan «...»: BbIGEPUTE OHO 3HAYEHWE TeMNepPaTypbl U3 AnanasoHa.»)).

The "Convert" («[peobpasoBatb») button builds a Samovar program from the recipe stages and shows it in a read-only text field, together with a list of
warnings. For example: stages that the automation cannot perform (adding the starter culture by hand, cutting the curd, and so on) become manual actions with
the message "Stage "..." is not supported by the automation and was converted to a manual action.” («3T1an «...» He NOAAEPXKMBAETCS aBTOMATUKON 1
npeo6pasoBaH B py4Hoe AeicTBure.»); ripening stages are not included in the program ("Ripening stages are excluded from the Samovar program.” («Ctagun
co3peBaHusa UCKYeHbI M3 nporpaMmmbl CamoBapa.»)); if the stage timeout cannot be taken from the recipe, Samovar substitutes its own - a warning is shown
about that too. A program cannot be longer than 30 stages - if it is, the message "The program has more than 30 stages; applying is unavailable." («B
nporpammMe 60nbLie 30 3TanoB; NPMMeHeHne HeJOCTYNHO.») is shown, and the program cannot be applied.

NPOrPAMMA
Tomm
KaTtanor OCHOBHbIE - 3TANoB: 3

BHeceHWe 3aKBacku: BolbepuTte Temneparypy (30-34 °C)

OGopygoBaHue

AsToOnogaya fobaBok [ HET, BHOCUTb BPYYHY0

MepemMellMBaHne [HET

* 37an «Harpes Monoka»: K BbifepxKe fnobasneH 3anac Taim-ayta 60 MUH.

s OTan «BHeceHue 3aKBacku»: K Bbiepxke fobasneH 3anac Taim-ayTa 60 MUH.

s OTan «Pa3peska CrycTkax»: [/1f py4Horo AefdCTBMA YCTaHOBEeH Taim-ayT 30 MUH.

* DTan «Paspeska CrycTka» He NojAepKWBasTcA aBTOMAaTMKON 1 npeobpasoBal B py4Hoe
pelicTeue.

P;32;15;75;07070"0;0
P;32;45;105;070"0"0;0
W;0;30;4;070"0"0;0

0 (R e

MpeAnpocMoTp roTos. MporpaMma eLué He NpUMeHeHa.

Program preview: choosing a temperature from a range, conversion and warnings
Recipe
Name, source (catalog, "My recipe” («Moli peuienT») or “Local CheeseXML" («/lokanbHblii CheeseXML»)) and number of stages.

Convert

Temperature choice
For stages with a temperature range instead of a fixed value, you must choose one value from the range.
Builds a Samovar program from the recipe stages.

Warnings
For example, which stages became manual actions and where the default timeout was substituted.

Program preview
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The finished program lines, view only. No more than 30 stages.

Apply program
Available only in "Cheese" («Cbip») mode; sends the program to the device without starting the cheesemaking run.
Open editor

7 Goes to the "Program” («[porpamman) tab of Cheesemaking mode, where you can refine and save the program.

The "Apply program" («[pumeHnTb Nnporpammy») button sends the finished program to Samovar's memory - the same as "Set program" («YcTaHOBUTb
nporpammy») on the "Program" («lNporpamma») tab of Cheesemaking mode, without starting the cheesemaking run (“The program was accepted by the device.
It was not started.” («MporpamMmMa npuHaTa ycTpoiicTBoM. 3anyck He BbINOMHsCA.»)). The button is available only while Samovar is in "Cheese" («Cbip») mode
and the conversion finished without blocking errors; otherwise one of these messages is shown under the buttons: "To apply, switch Samovar to "Cheese"
mode." («na npuMeHeHus nepektounTe CamoBap B pexuM «Cbip».») or "The conversion cannot be applied." («[peo6pasoBaHne HeNb3s NPUMEHUTD.»).

The "Open editor" («<OTKpbITb pegakTop») link leads to the main page of Cheesemaking mode (the "Program"” («[porpammas) tab), where you can view the
applied program, refine it and save it in the usual way - see Cheesemaking_program.
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pH calibration

The PH-4502C pH sensor outputs a voltage that Samovar reads on the LUA _PIN input as an ADC value (0-4095) and converts to pH with the formula pH =

k - ADC + d. Every electrode has its own coefficients k and d, so before the first brew and after replacing the electrode the sensor must be calibrated with two
buffer solutions. Without calibration the pH field on the main page shows "no data" («HeT faHHbIX»), and the "Waiting for pH" («OxwuaaHve pH») stage in the
program will not start.

The calibration page is opened with the "pH calibration" («Kann6poska pH>») button on the "Additional" («JononHutensHo») tab of the Cheesemaking
(«CbipoBapeHune») mode or on the Settings . Cheese («HacTpoiiku — Cblp») tab. The sensor is polled only in Cheesemaking mode - in other modes the page
shows "no data".

2 Camogap Pewum  lpathuk  Peuentol  HacTpoiiku

Kanu6poska pH

Tekywee 3Haue° 6.45 pH - ADC: 1830 a

MpowmoiiTe anexkTpod, NoMecTUTe er- rhep n goxauTteck cTabunbHoro ADC. MosTopuTe ansa BToporo Bydepa.

pH nepeoii To4KK: | 7.00 _ ADC: — a
pH BTOpOIi TOuKK: | 4.00 | ADC: —

J

Koadhuymenr k: |70‘00°= |

-

Cmewenue d: | 12.87 |

CoxXpaHWTb KannopoeKy m

KoadhhuumeHTbl paccuuTaHbl. CoOXpaHuTe uX. m

Be3 USE_ADS1115 PH-4502C nogkniouaetca K LUA_PIN Yepes cornacosaHne ypoBHa A0 3,3 B 1 KoHnvkTyeT ©
MPX5010DP.

The pH sensor calibration page
Current value («TeKyLiee 3HaYeHMe»)
The pH converted with the saved coefficients. "no data" («HeT faHHbIx») - the sensor is not being polled or the result is outside 0-14.

ADC
The raw reading of the LUA_PIN input (0-4095), updated once a second. The calibration points are captured from it.

pH of the first point («pH nepBoii Touku»)
The pH of the first buffer solution (7.00 by default).

Point ADC («ADC TouKu»)
The ADC value stored when the point was captured.

Capture («3acdmkcupoBatb»)
Stores the current ADC together with the entered pH. Fresh data from the sensor and a pH from 0 to 14 are required.

pH of the second point («pH BTOpoIi TOUKMN»)
The pH of the second buffer solution (4.00 by default). The ADC of the second point must differ from the first.

Calculate («PaccuutaTb»)
Calculates k and d from the two captured points and places them into the fields below.

POOO0DOPO
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Coefficient k («KoachcpnumenT k»)
Slope: the pH change per one ADC unit. Can be entered manually.

Offset d («<CmelleHue d»)
Offset: the pH at ADC = 0. Can be entered manually.

Save calibration («CoxpaHuTb KaIMGpPOBKY»)
Writes k and d to the Samovar settings. The allowed range is from —100 to 100.

Message («CooGLieHne»)
The result of the last action: "Point 1 captured” («Touka 1 3admkcrpoBaHa»), "Coefficients calculated. Save them" («KoadduumeHTbl paccumTaHbl.
CoxpaHuTe nx»), "Calibration saved" («KaimbpoBka coxpaHeHa») or an error text.

Calibration procedure

. Rinse the electrode, put it into the first buffer solution and wait until the ADC value stops changing. The reading is updated once a second.

. In the "pH of the first point" («pH nepsoii Toukn») field enter the pH of the buffer (7.00 by default) and press "Capture" («3admkcuposarb»). The stored ADC
value appears next to it. If there is no data from the sensor or the pH is outside 0-14, the message "A fresh ADC and a pH from 0 to 14 are required" («HyXHbl
cBexuii ADC 1 pH ot 0 go 14») appears.

. Rinse the electrode, put it into the second buffer (4.00 by default) and capture the second point in the same way. The ADC values of the two points must differ.

. Press "Calculate” («Paccuntartb»). The coefficients are calculated from the two points: K = (pH2 — pH1) / (ADC2 — ADC1),d = pH1 — k - ADC1 - and
are placed into the "Coefficient k" («KoacbcpunupeHT k») and "Offset d" («CmeLleHune d») fields.

. Press "Save calibration" («CoxpaHuTb KannbpoBky»). The coefficients are written to the Samovar settings and are kept after a reboot. In firmware with the
median filter, after the coefficients change you have to wait for five new measurements: then the "Current value" («TekyLuee 3HaueHue») line shows the pH of the
buffer the electrode is in.

You can also enter the coefficients manually, if they are known, and save them without capturing points. The allowed range of k and d is from -100 to 100.
Before the first calibration the settings hold k = 1 and d = 1: the converted value falls outside 0-14, and Samovar treats the pH as unreliable.

Check. After saving, put the electrode into a buffer and compare the "Current value" line with the pH of the buffer. The same value is shown on the main page of
the mode and at the "Waiting for pH" stage. In firmware with the median filter, the pH is determined from five consecutive measurements one second apart. The
ADC field remains the raw reading for calibration: wait for it to settle before capturing each point.

Attention.

When the PH-4502C is connected to LUA_PIN, voltage level matching is required, the MPX5010DP must not be connected to the
same input. When an ADS1115 is used, the LUA_PIN input stays free. Diagrams and maintenance are in the section The pH sensor and how to
connect it.
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Working in manual mode
Manual control

For this, you can set a single program line. For example, this one:
H;65535;0.10;0;0;120
The volume in the line cannot exceed 65535 ml, and the first program line must specify the voltage regulator voltage (power), otherwise take-off will not start.

After the "Turn on heating" («BkntounTb HarpeB») command, Samovar tells the regulator to start boosting. When the set temperatures are reached, Samovar
turns on the water, finishes boosting and moves on to column stabilization. After you press "Start take-off" («<HavaTb 0T60p»), Samovar goes to the program line
above and works by it until it has taken off a virtual 65.5 liters at 100 mi/h (65.535/0.1 = 655 hours); while it does this, you can control the take-off parameters.
You can change the take-off rate

and the regulator voltage.

The safety group, holding the set water temperature and the "Rectification, distillation and BK up to boiler temperature” («Pektucpukauus, guctunnaumsa n 6K go
Temnepartypbl B Kybe») setting will also work.

The temperature delta and thermometer excursions beyond the setpoint are not taken into account. On the heads line the impurity detector only observes. The
sorting table rocker arm will stay in position No. 0 all the time.

Note:

You can switch to automatic program execution at any moment. Just add a program line for the required mode, run the "Set
program” («YcmaHosums npozpammy») command and then press "Next" («Janee») in the main window.

Samovar will start executing the new program according to the built-in algorithm. Manual adjustment of the regulator voltage and
take-off rate will still be available.
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Manual Take-off Rate Setting

The take-off rate of the program that is currently running can be changed in the "Regulator" («PerynsTtop») card on the
"Rectification” («PekTndmnkaums») tab (main page).

Samovar 7.00: the take-off rate field has been moved from the "Advanced" («[ononHutensHo») tab to the "Regulator” card on the main screen and is called
"Rate, I/h" («CkopocTb, n1/u»).

PErYNATOP

Tekyliee Hanp.: Lienesoe Hanp.:
100.0 v 100.0 v
Pexmum MouHocT

& 14505

HanpsweHue perynatopa: | |

CxopocTs, nfu | YcTaHOBUTHL

| 3achmkcupoBatk T oT6opa Tena |

The "Regulator” («Perynstop») card on the "Rectification” («PexkTudmkauus») tab

Value
o Enter the take-off rate in liters per hour. Press "Set" («YcTaHoBWTb») to apply it

The take-off rate can be changed at any moment while the program is running, any number of times. A manually set
take-off rate has priority over the program one and is applied immediately after you press "Set" («YcTaHOBUTb»). It stays
in effect until Samovar moves on to the next program line. While the take-off program is not running, the command is not
executed.

After the rate is changed, Samovar recalculates the remaining time of the current line, and for the impurity detector the
new rate becomes the base one.

Tip.
So if you have "found" the right rate (say, for distilling aromatic raw material), you can adjust the next line so that the rate does not
change at the transition. Don't forget to press "Set program” («¥YcmaHosumb npo2pammys).
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Manual voltage setting of the regulator

You can change the voltage supplied to the regulator at any moment while the take-off program is running and the heating is on. Do it on the "Main" («FnasHas»)
tab, in the "Regulator" («Perynstop») card

PETYNATOP

Tekyuiee Hanp.: Llenesoe Hanp.:

100.0 v 100.0 B
Pesim MowrocTs

1 14506

HanpsweHue perynaropa: | |

YcTaHOBUTb HanpsxeHne
|

| 3achukeupoBath T oT6opa Tena |

The "Regulator” («Perynstop») card on the "Rectification” («PekTucukauus») tab

Manual input
Enter a value in volts (in watts for the Stab-avr regulator) and press "Set voltage" («YCTaHOBUTb HanpsXeHne»).

a Target V («LleneBoe Hanp.»)

The voltage (power) currently set on the regulator: from the program line or entered manually.

Enter a value in volts (for example: 150 or 171) and press "Set voltage” («YcTaHOBUTb HanpskeHue»). For the Stab-avr regulator the field is called "Regulator
power" («MoLyHOCTb perynstopa»), the value is entered in watts, and the button is "Set power" («YcTaHoBMTb MOLLHOCTb»). The manual voltage setting takes
priority over the program one and stays in effect until Samovar moves on to the next line of the take-off program

Note: if you want the manually set voltage to apply to the next line of the take-off program as well, put O (zero) in the "Voltage"
(«HanpsxeHue») field of that line

Note: when the next line of the take-off program starts, the regulator is set to the voltage specified in that program line, but the
value entered by the operator manually is still shown in the input field. To find out which setting the regulator is following, compare
two values: the input field and "Target V" («Ljenesoe Hanp.») in the "Regulator"” card.

Attention: in the "Pre-flooding" («lped3axsie6») mode the manual voltage change is applied, but Samovar keeps running the
operating algorithm of the column in the pre-flooding mode.

Attention: in NBK mode, at the "Optimization” («Onmumu3sayusi») and "Work" («Paboma») stages, the manual voltage change is
not performed — Samovar shows the message "Manual control is not available during NBK Optimization and Work" («PyyHoe
ynpas/neHue HedocmynHo Ha Onmumusayuu u 8 Pabome HEK>»).
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Working in monitoring mode

If you do not give the "Turn on heating" («BkntounTb HarpeB») command, Samovar shows the current temperatures from all sensors and the atmospheric
pressure in the web interface.

The temperature readings are also sent to Blynk (every 5 seconds) and are visible in the mobile app.

This lets you monitor the temperature of any equipment, whether it is a column, a mash (fermentation) vessel, a pot-still reflux column or a still with indirect
heating that is not controlled automatically.

WARNING!
In this mode the safety group does not work: the limit temperatures of the steam, water, boiler and the sensor on the additional input are not monitored. No

logs are kept (neither the local log nor the one on the samovar-tool.ru server) and no charts are drawn.

This mode is not recommended, and the operator is fully responsible for the safety of the processes!
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Extending Capabilities

Samovar's capabilities can be extended significantly with additional modules connected over the 12C bus and with

additional scripts:

PCF8575 — an expander with 16 digital ports. It is enabled in the firmware with the line #define USE_EXPANDER 0x20 (the module's address on the bus).
PCF8591 — an expander with four analog inputs and one analog output. It is enabled with the line #define USE_ANALOG_EXPANDER 0x48.

12CStepper — a board with a stepper motor for a stirrer or a dosing pump and four relays. It is detected automatically when Samovar starts.

Programming of additional functions is implemented on the basis of the scripting language Lua. Lua support is enabled
when the firmware is built: in the configurator, with the "Use Lua" («/icnonb3osatb Lua») checkbox (the "Hardware"
(«O6opynoBaHume») section); in PlatformlO, with the Samovar_lua environment; in a manual build, with the #define
USE_LUA line in the user_config_override.h file. The script editor is opened with the "Editor" («Pegaktop») button on
the Settings page.

Any actuators or buttons (sensors that work as buttons) can be attached to the port expander, and you can define
yourself what should happen at a given moment while Samovar is running.

The initialization script runs when Samovar starts, and after that another script runs once a second. In the first you can
describe the devices you need, in the second their behavior. For example, it can check the temperature or the current
Samovar status and/or turn a pump on or off, open or close a valve, or control an additional heating element.

You can save variables in Samovar's memory, run up to 10 timers, get the Samovar operating status, control the stirrer,
pump and relays of the 12CStepper board, and send HTTP requests. That is, you can connect additional equipment and
control it automatically while Samovar is running.

You can check that a safety sensor has not tripped, and if it has, you can turn Samovar off right from the script, or
increase or stop the water supply. There can be many scenarios. They are determined by the specific equipment.

The basic Samovar functionality does not change.
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12CStepper

Extending the capabilities of Samovar with the additional 12CStepper board with a stepper motor and four relays.

The module can be used as a standalone device. It can be controlled on its own with the menu on a 16x2 LCD screen and an encoder, or while connected to
Samovar.

The expander is connected to Samovar over the 12C bus with four wires (like the LCD screen). Samovar detects that the expander is connected and can control
it.

Samovar 7.00: the firmware works with the boards using protocol version 3. Up to ten boards with 12C addresses from 1 to 10 can be on the bus: boards with an
odd address (1, 3, 5...) are stirrers, boards with an even address (2, 4, 6...) are pumps (continuous pumping or filling a set volume). Each board tells Samovar
what it can do: stirrer, pumping, filling, relays, external sensor. The boards are searched for when Samovar starts and are then polled in the background; if at
least one is found, an "I2CStepper" button appears on the main page of every mode and opens the board control page. A board that has once responded on the
bus stays in the list until Samovar is rebooted; if communication with it is lost, it is marked as unavailable.

During operation (rectification program, Lua, Beer and Cheese modes) Samovar uses one working stirrer and one working pump — the boards with the
lowest address among those found. They are fixed when the process starts and do not change until it ends, even if a board with a lower address appears during
the run.

In Beer mode the first relay is used to switch the wort transfer pump on and off (for example, to circulate the wort in the brew kettle). The firmware does not use
the other relays — you decide what they do, and you can switch them from Lua. The relays are served by the working stirrer if it has declared relay support,
otherwise by the working pump.

The board settings themselves (mode, speed, stirrer run time and pause, pump flow, fill volume and rate, steps per milliliter) are stored in the Nano memory and
edited on the Settings — 12CStepper tab («<HacTpoiikn — 12CStepper»), see below. The "I2CStepper" page is used only for manual start and stop.

The "I2CStepper" page

12CStepper

o YCTPOACTBO Hacoc, agpec 2 v

HACOC, AAPEC 2
CocroaHue

e PaGortaer

Ceituac
CropocTb: 0 nly; octanock: 0 MN; HanpasneHWe: NpsMoe.

YNPABNEHWE a
e

CkopocTb, nfy

\ J
-
HanpaeneHue v
J
P \

QObEM, MN
\ J

MycTo — KauaTk fes 0CTAHOBKK; HA X0fy — [OKaYaTe OCTATOK

Eo= B

BKNIOYUTB pene 1 BKAIOMUTL pene 2 BUNIOUNTE pene 3
BKNIOYMTb pene 4

The "I2CStepper" page: the pump board with address 2 is selected

Device («YcTpoOIiCTBO»)
The list of boards found on the bus; shown if there are two or more boards. Stirrers have an odd address, pumps an even one.

Speed and volume

Board state
"Running" («Pa6oTaeT») or "Stopped" («OcTaHoBNeH»); below it are the current pump speed and the remaining volume.
a Pump speed in liters per hour and volume in milliliters for the "Run” («3anyctutb») button. "Stop" («CTon») stops the pump.

Relay 1
Shown if the board supports relays; switches the first relay of the board.
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External pump calibration
Only for pump boards: opens the "Steps/mL" («LLaros/mn») calibration page for the selected board.

If two or more boards are found, a "Device" («YcTpoiicTBO») list appears at the top — use it to choose the board you work with: "Stirrer, address N" («Mewwaska,
agpec N») or "Pump, address N" («Hacoc, agpec N»). With a single board the list is hidden. If the selected board is unavailable, the message "The selected
12CStepper is unavailable" («BbiGpaHHbIil 12CStepper HegocTyneH») is shown instead of the panel — another board is not substituted automatically, you have to
choose it in the list.

For the selected board the page shows its type and address, its state ("Running" («Pa6oTtaet») or "Stopped" («OcTaHoBNeH»)), the current speed in steps per
second and how many steps are left before it stops. The data is refreshed every two seconds.

Control. "Speed" («CkopocTb») is the motor speed in steps per second (from 1 to 18000), "Target, steps" («Lienb, waroe») is how many steps to make. The
"Run" («3anyctuTb») button sends these two values to the board and starts the motor in the mode stored in the Nano memory: for a stirrer it is rotation, for a
pump it is filling with the given number of steps. For a pump it is easier to calculate the number of steps from the volume: multiply the required milliliters by
"Steps/mL" («LWaros/mn») from the Nano settings. "Stop" («Cton») stops the motor. The start is impossible if the pump is not calibrated ("Steps/mL" is zero) or
Samovar is switching its mode at that moment — an error message is shown then.

Relays. If the board has declared relay support, a "Turn relay 1 on" («BkntounTb pene 1») / "Turn relay 1 off" («BblkntounTs pene 1») button is shown — it
switches the first relay of the board (in Beer mode this is the wort pump). Relays 2—-4 cannot be switched from this page, only from Lua.

External pump calibration. The button is available only for pump boards that support filling. It opens the calibration page for the selected board: prepare a
measuring container, set the motor speed and press "Start calibration" («<HayaTtb kann6poBky») — the pump starts pumping. When exactly 100 mL has been
collected, press "Set 100 mL" («3adpukcrpoBatb 100 Mn»): Samovar calculates "Steps/mL" and writes the value to the Nano memory. Repeat the calibration
after changing the driver microsteps, the motor, the pump head or the tubing.

Samovar settings
Settings - 12CStepper. The "Nano [2CStepper settings" («HacTpoiikn Nano 12CStepper») tab shows the settings stored in the memory of the board itself. The
"Rescan 12C devices" («[MepeckaHnpoBaTb 12C-ycTpoiicTBa») button searches the bus for boards again (for example, after connecting a new one). If there are
several boards, choose the one you need in the "Device" list. Fields:
"New address" («HoBbIi1 agpec») — the board address on the bus, from 1 to 10. An odd address makes the board a stirrer, an even one makes it a pump; an
address that is already taken cannot be chosen. The new address takes effect after the Nano is rebooted.
"Mode" («Pexwum») — "Stirrer" («Mewasnka», odd address only), "Pump" («Hacoc») or "Fill" (<HanonHeHne», even address only). The board works in this mode
when you press "Run" and on commands from Lua and the apps.
"Steps/mL" — the pump calibration coefficient: it is used to convert milliliters and liters per hour into motor steps. It is filled in by calibration (see above) or
manually. While it is zero, the pump cannot be started.
"Stirrer speed" («O60poTbl MeLLanku»), "Stirrer run time, s" («Pa6oTta meLwanku, c»), "Stirrer pause, s" («Maysa mMewwasnku, c») — the stirrer parameters for
standalone operation of the board; with a pause of 0 the stirrer runs continuously.
"Pump flow, mL/h" («Mogaya Hacoca, Mn/u») and "Pump pause, s" («lNay3a Hacoca, ¢») — for the "Pump" mode (continuous pumping); "Fill volume, mL"
(«O6bEM HanonHeHus, Ma») and "Fill rate, mL/h" («CkopocTb HanonHeHus, mn/y») — for the "Fill" mode.
The "Save to Nano" («CoxpaHuTb B Nano») button writes the fields to the non-volatile memory of the board; they survive a restart of both Samovar and the
board.
Settings — Pump («HacTtpoiiku — Hacoc»). If an 12C pump is found, two fields for rectification appear on the tab:
"Use 12C pump above the pasteurization section" («/cnonb3oBatb 12C-Hacoc Hag, LiM») — the pump takes part in rectification if it was detected when Samovar
started: during heads take-off it becomes the main pump, during hearts and pre-flooding it works together with the local pump.
"Take-off rate above the pasteurization section" («CkopocTb oT60pa Hag, LM») — the constant speed of the 12C pump on hearts lines B and pre-flooding lines C.
On heads line H the speed of the program line itself is used.
The speed in liters per hour for this pump is converted into steps using "Steps/mL" from the Nano memory; the separate "I2C pump steps count" («Konnmuectso
waros 12C Hacoca) field no longer exists in the Samovar settings.

Mobile apps and website
The Samovar apps and the Samovar control page on the samovar-tool.ru website receive the list of boards and their state (availability, mode, speed, remaining
amount, relay mask) every five seconds and let you start and stop a board and switch the relays. The Nano settings and calibration are not available through the
apps — only through the Samovar web interface. If a command is rejected, the reason arrives in the Samovar messages in the form "Blynk V37 a=N: code"
(«Blynk V37 a=N: kog»).

Diagram and wiring
Wiring diagram
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/I Pins for I2C Master - connecting the screen and potentially other devices

/I SDA_PIN 0 //AO
/I SCL_PIN 2 //D2

/I Pins for 12C Slave - communication with Samovar

/I SDA_PIN A4
/I SCL_PIN A5

I/l Pins for the stepper motor
#define STEPPER_STEP 3
#define STEPPER_DIR 4
#define STEPPER_EN 5

/IPins for the relays
#define MIXER_PUMP_PIN 13 // RELE_PIN1

#define RELE_PIN2 10  // RELE_PIN2
#define RELE_PIN3 11  // RELE_PIN3
#define RELE_PIN4 12 // RELE_PIN4

/I Pins for the encoder
#define ENC_CLK 7 //S2
#define ENC_DT 8 //S1
#define ENC_SW 9 //KEY

Tip.

M1

If you plan to use the expander as a separate device in its own enclosure, it makes sense to connect it to Samovar with a USB A-
B cable (computer - printer). The module power (+/- 5 volts) and the two I12C bus signals are taken directly from the Samovar
display. A USB-B connector is mounted on the Samovar enclosure.
A USB-A connector is mounted on the expander enclosure.
This way, when connected to Samovar, the Arduino Nano gets both power and the I12C bus at the same time. When used as a
standalone device, a separate power supply is used instead of Samovar, for example a phone charger.
When a built-in power supply is used, a USB-B connector is fitted to the power supply output, and the same USB A-B cable is
used to deliver power, which rules out accidentally feeding +5 volts into Samovar.

Peripherals.
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The relay block is used at 5 volts, preferably with optocoupler control. You can also use 12-volt relays, wired the same
way as in Samovar.

Any pump can be used: a DC motor or an AC single-phase or three-phase one. The pump motor is started and stopped
through a relay and then through any power switch: a contactor or a solid-state relay. For small volumes, consider the
15RM magnetic-drive pump. Stainless steel, quiet, with good flow.

For the stirrer or the NBK, any bipolar stepper motor can be used, provided it has enough power and torque. A Nema 23
with a matching driver is recommended.

The current sketch for the Arduino Nano that controls the stepper motor and the four relays can be downloaded from
this link . You need the version with protocol v3; when moving from protocol v2 the board memory is initialized anew —
check the address, the mode and "Steps/mL" again. Its main purpose is to be used together with Samovar as an
expansion module. You must use the libraries supplied with Samovar.

Control from Lua
The functions are available when the firmware is built with Lua (see About the Lua scripting_language). The stirrer functions work with the working stirrer, the
pump functions with the working pump (the boards with the lowest address, see above). All start functions return 1 if the command was accepted by the board
and 0 if not — including when the required board is not on the bus.
set_stepper_by_time(spd, direction, time) — start the stirrer: spd — speed in steps per second, direction — direction 0 or 1, time — run time in seconds. With time =
0 the stirrer rotates continuously until a stop command, spd = 0 stops the stirrer.
set_stepper_target(spd, direction, target) — start the pump in fill mode: spd — speed in steps per second (up to 18000), direction — direction O or 1, target —
number of steps. With spd = 0 or target = 0 the pump stops. The function does not control the standard Samovar stepper motor.
get_stepper_status() — how many steps the pump still has to make (0 — it is stopped or there is no board).
i2cpump_start(rate, volume) — pump volume mL at rate L/h, converted to steps using "Steps/mL" from the Nano memory. Returns 0 if the pump board is not
connected, not calibrated or the arguments are invalid.
i2cpump_stop() — stop the pump.
i2cpump_get_speed() — current pump speed in steps per second.
i2cpump_get_target_ml() — the volume set by the last i2cpump_start command, mL.
i2cpump_get_remaining_ml() — how much is left to pump, mL.
i2cpump_get_running() — 1 if the pump is running, otherwise 0.
set_mixer_pump_target(Val) — switch the first relay — the wort pump — on (1) or off (0).
get_mixer_pump_status() — state of the first relay: 0 or 1; 255 if there is no board with relays.
set_i2c_rele_state(Num, Val) — switch relay Num (1-4) on (1) or off (0). Returns 1 if the command was executed.
get_i2c_rele_state(Num) — state of relay Num (1-4): 0 or 1; 255 if there is no board with relays.
check_I2C_device(Addr) — check whether the device with address Addr responds on the 12C bus; returns the address if the device is found.
Attention. The relays are served by the working stirrer if it has declared relay support; otherwise by the working pump. Functions
that change the state are not executed in Lua simulation mode and while Samovar is switching its mode.
Example: set_stepper_by_time(800, 0, 0) — rotate the stirrer continuously at 800 steps per second; set_stepper_by_time(0, 0, 0) — stop it. i2cpump_start(6, 250)
— pump 250 mL at 6 L/h; while i2cpump_get_running() == 1, the pump is running.
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Additive dosers (Beer and Cheese)
In Beer («MnB0o») and Cheesemaking («CbipoBapeHune») modes, additives must be added as the program runs: hops in beer (usually 2-4 times per boil), and
starter culture, enzyme, calcium chloride, salt and spices in cheese. Samovar can do this itself or prompt you at the right moment. Below are four built-in ways to
implement a doser, from the simplest to the most flexible, with what each needs and how it is set in the program, followed by an overview of homemade designs
used by brewers around the world and how to connect them to Samovar.
General information about the programs is in the sections Mashing_program and Cheesemaking_program; the expansion board is described on the page
12CStepper; the scripts are in the section Lua.

Option 1. Manually, on a Samovar signal

BHeceHMe BpY4HYH No curiany Camosapa

CamoBap 3ymmep CTpOKM NporpaMmbl

nporpamma m BHecTu 3akeacky — waate «MogTeepanTes

push B npunoxexsne / cait
n [oznpoeanne, cnocob «BpyuHyos

coobluenie Ha skpane E MMB0: «3ackINLTE XMenbl» 3a 30 ¢

MogTeepanTe

( ) CamoBap NepexoauT K CNeayHLWed CTPOKE NporpamMms
KHOMKE]

Camblii npocToii BapuaHT — 6e3 JoNoNHUTEeNLHOr0 060pyLoBaHMsA

No hardware is needed. At the right moment Samovar sounds the buzzer, shows a message on the display and in the web interface, and sends a push
notification to the mobile app and the website. You add the additive yourself.

Beer. 30 seconds before the end of every "B" line (boil), Samovar sends the message "Add the hops!" («3acbinste xmenb!»). There are as many "B" lines as
hop additions: for example, a 60-minute boil with hops at 60, 30 and 5 minutes before the end is written as "B" lines of 30, 25 and 5 minutes. The program does
not wait for confirmation and moves on.

Cheese. A"W" line (manual action) with the action "Add starter culture" («BHecTu 3akBacky»), "Add enzyme" («BHecTn chbepmeHT») or "Add additive" («BHecTu
pob6asky»): Samovar stops the program (the stirrer, if set, keeps running) and waits for the "Confirm" («MoaTBepanTb») button to be pressed on the mode page,
in the app or on the website. A "D" (dosing) line with the "Manual" («BpyuHyto») method does the same; it additionally records the component and volume.
Pros: nothing to build. Cons: you must be nearby; in beer the exact timing depends on you.

Option 2. Carousel hop doser on a stepper motor (Beer)

Bug ceepxy Bupg cboky

BPALLAWWIACA MCK C AYeikamMi

HENOABWAHAA NNACTUHA C OTBEPCTHEM HH

ar = 1/20 obopota (182

Crtpoka «B» (kunAuenne): 3a 30 c A0 KOHLa — curyan,
coobleHne «3ackINbTe XMENk!» W OOMH LWar QUCKa.

Llaroemi geurarens (L) — ocHOBHOW, pasbeém Hacoca.

KapycenbHblii go3atop xmens Ha 20 aueek
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This is the built-in automatic dry-additive doser for Beer mode. Together with the message "Add the hops!" Samovar turns the main stepper motor (the one that
drives the take-off pump in other modes) by exactly 1/20 of a turn (18°). A disc with cells is mounted on the motor shaft, and below it is a fixed plate with a single
hole above the boiler. After each turn the next cell is over the hole, and its contents fall into the wort.

What you need. A NEMA17 stepper motor (connected to the Samovar pump connector, no separate driver or settings required), a disc made of food-grade
plastic or stainless steel 150-200 mm in diameter with 20 cells around the circle (or fewer, see below), a bottom plate with one hole, and a lid so the steam from
the boiling wort does not dampen the hops. The disc is convenient to 3D-print. Hops are put into the cells in the order of rotation, starting with the cell next to the
discharge window.

How it is set in the program. Nothing extra: each "B" line is one addition. The step is made at the end of the line, so the first portion (for example, "hops at 60
minutes") drops at the end of the first "B" line, which can be made short, for example 1 minute. The driver microstepping mode must be 1/16, as for the pump.

If there are not 20 cells. The angle of one step is set in the firmware in the HopStepperStep() function (file beer.h): TargetStepps = 360/ 1.8 * 16 / 20, where 20
is the number of cells in a full circle. For a 10-cell disc, replace 20 with 10 and reflash Samovar. Instead of a disc you can make a drum with longitudinal
compartments on a horizontal shaft; the calculation is the same.

Pros: fully automatic brewing, no electronics beyond the standard. Cons: dry additives only; this step is not performed in Cheese mode (the motor is busy with
the pump there).

Option 3. Peristaltic pump for liquids (Cheese)

Hugkue KOMNOHEHTLI: I'IEDHCTaﬂI:TH‘-IECKHﬁ Hacoc

AL 7

e

nepucTansTMieckan
depmeHT / CaCl: / ronoeka

3aKeacka / pacTeop ChIpOBapHA

MONoKO

Ctpoka «D» (floznposaHune), cnocob «/IoKanbHbIi WarosLIi ABUraTenb»:
3aparTcA 0B6béM (M) M ckopocTe (Mn/MuH). Hacoc — ocHoexon LW/, Camoeapa.
HyHa kanubpoeka: HacTpoiikn — Hacoc — «Kanwbpoeka Hacoca» (Waroe Ha 1 mn).

[loanpoBaHmue WUAKOCTH Yepes NnepucTansTuUeckuii Hacoc (pexum Ciip)

In Cheesemaking mode, the main Samovar stepper motor works as a dosing pump. A "D" (dosing) program line with the "Local stepper motor" («/Ioka/bHblii
waroBblii ABuratenb») method delivers the set volume in milliliters at the set rate in mi/min: for example, 25 ml of calcium chloride solution in 1 minute or 50 ml
of diluted enzyme in 2 minutes. When delivery ends, the program moves to the next line by itself; if the volume is not delivered within the "Timeout, min" («Taiim-
ayT, MuH») time, cheesemaking stops with a message.

What you need. A peristaltic head for a NEMA17 stepper motor (the same as for take-off in rectification) and food-grade silicone tubing. The inlet end of the
tube is lowered into the container with the solution, the outlet end is led into the cheese vat above the milk level. Prepare the solution in advance; starter culture
and enzyme are diluted in boiled water, so that the volume is large enough for the pump to deliver it accurately.

Calibration. The volume is converted to steps using the "Pump step count” («KonnyecTtso LiaroB Hacoca») value (steps per 1 ml). It is set on the Settings —
Pump tab with the "Pump calibration" («Kann6poska Hacoca») button (see Pump): the pump pushes liquid into a measuring container, you enter the actual
volume, and Samovar saves the coefficient. Calibrate with the same tube and the same liquid you will dose, and fill the tube beforehand, otherwise the first
portion goes to filling it.

Several components. One pump, one solution. If two or three different solutions must be added during a brew, put a "W" line "Add additive" («BHecTn
no6asky») between the "D" lines and move the inlet tube to another container (rinsing it), or use a second pump on the 12CStepper board (option 4).

Pros: exact volume and time, no manual work. Cons: liquids only; one component per pump.

Option 4. 12CStepper board: pump and relays from a Lua script (Beer and Cheese)
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JloznpoeaHune 4yepes nnary I2CStepper (NMueo 1 Ceip)

The I12CStepper board gives Samovar a second stepper motor (address 2 - the pump) and four relays. The firmware does not dose with them by itself, but all of
it is available from a Lua script started by the "L" program line: in the line you choose a .lua file and give it parameters (for example, a relay number and a
volume), so one script serves all additions. The script switches on the pump or relay, waits for it to finish and calls setNextProgram() to move to the next line.
Liquids - the 12C pump. The i2cpump_start(rate, volume) function pumps volume ml at rate I/h; the steps per 1 ml are taken from the "I2C pump step count”
(«Konuuectso waros 12C Hacoca») field (Settings — Pump), calibration is on the "I2CStepper" page. An example script dose_pump.lua that adds the volume
from the first parameter of the line (in the program: file dose_pump.lua, parameter 20) at 6 I/h:
-- dose_pump.lua: add arg[1] ml of solution with the 12CStepper pump
if i2cpump_start(6, tonumber(arg[1])) == 1 then

while i2cpump_get_running() == 1 do delay(500) end

sendMsg("Solution added", 2)
else

sendMsg("12CStepper pump is not responding”, 1)
end
setNextProgram()
Dry additives - relays and hoppers with a gate. For each portion of hops (or salt, spices) a small hopper is made above the boiler, whose bottom is closed by
a gate on a 12 V electromagnet (solenoid). The board relay powers the electromagnet, the gate opens, and the portion falls into the boiler. Four relays, four
portions; each is measured out in advance, when loading. An example script dose_rele.lua that opens the hopper gate on the relay whose number is in the line
parameter (in the program: file dose_rele.lua, parameter 3) for one and a half seconds:
-- dose_rele.lua: drop a portion from the hopper on relay arg[1]
set_i2c_rele_state(tonumber(arg[1]), 1)
delay(1500)
set_i2c_rele_state(tonumber(arg[1]), 0)
sendMsg("Hops added", 2)
setNextProgram()
For each addition the program gets its own "L" line with the same file and its own parameter (relay number or volume); the line timeout is set in seconds.
Which relays are free. In Beer mode the first board relay is taken by the wort transfer pump (see the "I2CStepper" page); the firmware does not use the other
three. In Cheesemaking mode the firmware does not occupy the board relays (the stirrer and the drain valve sit on Samovar's own relays 2 and 4). You can
check that the board responds with the check_I2C_device(2) function.
A peculiarity in Beer. The "L" line is a separate program line, and boiling is not automatically maintained on it, so make it short (a few seconds); the next "B"
line detects boiling again - the wort is still boiling by then, so this is quick. If you only need hops on a schedule, option 2 is simpler: it needs neither a board nor a
script.
Pros: any number of components, liquid and dry, complete freedom in logic. Cons: you need an 12CStepper board, firmware with Lua support and a script.

Option 5. Homemade designs: what else brewers do
Commercial automatic breweries solve the same task in different ways: Brewie and PicoBrew Zymatic keep hops in four baskets and at the right moment run
wort through the next basket; MiniBrew puts a carousel with six cylinders on the lid; Grainfather and Braumeister do not add hops, they only send a notification
(like option 1). In home workshops (Homebrew Talk forums, projects for CraftBeerPi and BrewTroller, Brew Your Own articles) the designs below are the most
common. All of them connect to Samovar in one of the ways already described: a step of the main stepper motor on a "B" line, a "D" line in cheese, or an
12CStepper board relay or motor from Lua.
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CeKTopHLI fo3aTop: cTakaHbl UMK 6aHKKU Ha Bany (Mueo)

Sector doser: cups or jars on a shaft. N cups (plastic cups, cut-off bottles, small jars with a hinged lid) are rigidly fixed on the horizontal shaft of a stepper
motor in a fan, every 360°/N. While a cup is in the upper half of the circle, it stands open side up; a turn to the next sector moves the next cup past the
horizontal, and the portion falls into the boiler. A jar with a hinged lid is more convenient than an open cup: until it tips, the lid protects the hops from steam, and
when it tips it opens under its own weight. The advantage is simplicity: no precise cells and no bottom plate are needed. For Samovar: the motor goes on the
pump connector, in HopStepperStep() substitute the number of cups N for 20 (for 4 cups one step is 90°), and each "B" line tips one cup. The shaft must be
above the boiler rim and, if possible, to the side of the steam column; put a shield above the cups.
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XMenb ChIMMETCA TOHKOA CTPYER BCE kMnAueHne. BrmouaeTca pene 12CStepper win set_stepper_by_time.

LLiHek, auck ¢ TpyGKamu, HempepbIBHaA Nogavya

Disc with tubes ("Lazy Susan"). The most common homemade design on Homebrew Talk: a disc 150 mm in diameter with 6-8 vertical tubes (225-30 mm,
height 100-150 mm, holding about 30 g of pellets), with a fixed plate with one hole under it; the drive is a high-torque servo or an inexpensive 28BYJ-48 stepper
with a ULN2003 driver, and for an exact stop a microswitch or an optical sensor on a cam is installed. It is the same carousel as in option 2, only with tall straight
tubes instead of small cells. The authors' experience: pellets hang up in tubes with a conical bottom, so the walls must be straight and smooth; powdered and
wet hops do not pour, dry pellets are needed; a shield or steam outlet above the boiler is a must, otherwise after 20-30 minutes of boiling the pellets get damp
and clump. With Samovar it is used as option 2, the number of tubes is substituted in HopStepperStep(); if desired, the disc can be put on an 12CStepper board
motor and turned from Lua with the set_stepper_by_time function.

Auger (screw) doser. A design from automatic fish and cat feeders (see projects on Instructables and GitHub): a hopper above a horizontal tube, with an auger
on a stepper motor shaft inside the tube; the dose volume is set by the number of turns. The parts are 3D-printed, the auger is 20-30 mm in diameter. It doses
any free-flowing product from one hopper in portions of any size: salt, sugar, spices, hop pellets. For Samovar such a doser is the same "pump": in Cheese
mode it goes on the pump connector, is calibrated with the "Pump calibration" («kKanméposka Hacoca») button (the product is poured into a measuring cup and
its volume in ml is entered) and is dosed with a "D" line with the "Local stepper motor" («/lokanbHbIii LaroBblii AgBuratenb») method. A second identical doser
can be hung on the 12CStepper board (address 2) and started from Lua with the i2cpump_start(rate, volume) function. Con: one hopper, one product; for 3-4
different hop varieties you need 3-4 augers or a carousel.
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Continuous hop feeding. For varieties with “"continuous hopping" (hops added in a thin stream throughout the boil), Brew Your Own describes a doser made of
a piece of 100 mm pipe 60 cm long, with a perforated disc rotating at the bottom end driven by a 1 rpm motor; the pellets fall at an average rate of about 8 g
per 10 minutes, and pins on the disc keep them from forming an arch. With Samovar the motor is switched on by an 12CStepper board relay (set_i2c_rele_state)
for the whole "B" line, or turned by the board stepper motor (set_stepper_by_time).

Gate on a servo or gear motor. In CraftBeerPi projects (the HopDropper plugin) a tray with sections is moved by a slow 12 V gear motor through a pair of
gears, and the controller only supplies power for a set time; another popular scheme is a cup on a servo arm hung on the boiler wall away from the steam. The
servo connects to the Samovar SERVO_PIN output (the same one that switches containers in rectification) and turns from Lua with the setServoAngle(angle)
function: for example, setServoAngle(90) opens the gate, delay(1500), setServoAngle(0) closes it. Power a high-torque servo from a separate 5-6 V source, not
from the board. A 12 V gear motor mechanism is switched on by an 12CStepper board relay for 1-3 seconds (the time a turn to the stop or to a cam with a
microswitch takes). Control is as in option 4. An example script tip_cup.lua with a cup on a servo arm (in the program, an "L" line with this file):

-- tip_cup.lua: tip the cup on the servo arm

setServoAngle(150)

delay(1500)

setServoAngle(0)

sendMsg("Hops added", 2)

setNextProgram()

Baskets rinsed with wort. The Brewie/Zymatic principle: hops lie in mesh baskets outside the boiler, and the wort transfer pump directs the flow through the
next basket at the right moment. At home this is the most complicated way (you need a pump, several solenoid valves on 12CStepper relays and plumbing), but
the hops are guaranteed to be protected from steam and nothing has to be poured above the boiler. For Samovar the valves are switched from Lua with the
set_i2c_rele_state function, and the pump by the first board relay (in Beer mode it already controls the wort transfer pump).

General lessons from others' designs.

The main enemy of any dry doser is steam: put a shield above the boiler, move the doser to the side, and better still close the portions with lids until the moment
of addition (jars with hinged lids, gates).

Pellets do not pass well through narrowings and cones: make cells, tubes and trays with straight walls, a flat bottom, and a discharge window no smaller than
the cell cross-section.

Measure out portions in advance when loading, and let the automation only choose the moment; then accuracy does not depend on the mechanics.

Before brewing, run the doser empty in test mode, and do the first brew with it while standing nearby: the "B" lines will send a notification anyway, and a portion
can be added by hand.

Sources of ideas:

Lazy Susan hop dropper (Homebrew Talk), Automatic pellet hop dropper (Homebrew Talk), 3D printed hop carousel (Homebrew Talk), Automated hop addition
(Homebrew Talk), HopDropper for CraftBeerPi (GitHub), Continuous wort hopper (Brew Your Own), Auger micro-doser (Instructables), MiniBrew Hop Carousel,
overview of automatic breweries (Brew Your Own).

What to choose
Beer, hops 2-4 times - option 2 (a carousel on the built-in motor) or its simplified version from option 5, cups or jars on a shaft. Until the doser is built, option 1:
the "B" lines already send a signal.
Cheese, starter culture | enzyme | CaCl- - option 3 (the "D" line, the built-in pump). One pump, one component per brew; the rest are added by hand with a
"W" line. Salt and dry spices: the auger doser from option 5 on the same connector.
Several liquid and dry components automatically - option 4 (12CStepper and Lua).
General tips: keep additives under a lid (steam and condensation are the main enemy of dry dosers), test the doser beforehand on water and in test mode, and
make liquid volumes no less than 10-20 ml, so the pump error is not noticeable.
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Autoclave control
A guide to using Samovar to control an autoclave.
Working temperature.
For autoclaves it is in the range of 110-120 degrees. The difference seems small, but it is critical for some kinds of products.
Vegetables can be preserved even at 110 degrees. Fish needs 115, and meat needs a full 120 degrees.

In fact, Samovar's work with an autoclave comes down to one thing: using the voltage regulator to control heating and,
as a result, the temperature inside.

A possible problem is choosing a good-quality DS18B20 sensor.

According to the specification this sensor works up to 125°C, but in real life far from every one works normally at 120°C.
It may happen that sensors work wonderfully in distillation and rectification, and fail when used in an autoclave.

Practical tip.

It is recommended to make the sensor yourself, buying several DS18B20 chips from a well-known store from a supplier with good
reviews. The chance of making a good-quality sensor yourself that withstands operation at 120 degrees is much higher than of
buying a ready-made one. Ready-made sensors often fail at elevated temperatures. When making it, it is important to provide a
thermal interface between the sensor and the surface of the sleeve. For this it is convenient to use a neutral heat-resistant
sealant. Do not use an acidic sealant: it will corrode the wire. You can use hot-melt thermal glue, but if something happens to the
sensor, thermal glue is much harder to remove.

Important: the inside of the autoclave sleeve where we place the sensor must also be filled with a thermal interface. Glycerin is
the most convenient for this.

To work with an autoclave, switch to the "Beer" («IM1Bo») mode.

1. Check:

Settings («HacTpoiikn») / Temperature («Temnepatypa») / "Boiler sensor address" («Agpec gatumka B kyb6e»). Make
sure the address of the correct sensor is set here.

2. Settings / Beer («IM1BO»).

Leave the "Brewing order" («BapouHbiii nopsigok») at All-in-one / BIAB: in this option heating is regulated by the boiler
sensor. HERMS and RIMS control the temperature by the water and column section sensors and are not suitable for an
autoclave.

"Regulator voltage/power in temperature holding mode: __ v («Hanp./MOLLHOCTb perynsatopa B pexmme nogaepxaHums
Temn.: ___ v»)." This parameter needs to be tuned and the value chosen for your equipment. It is the minimum
voltage/power that is enough for the autoclave temperature to keep rising after boosting is switched off. By default
boosting is switched off when the temperature is 1 degree below the one set in the program (this can be changed in the
file samovar_ini.h, the line #define HEAT DELTA 1). For that one degree, the autoclave should keep heating slowly with the
voltage/power value set in this field. To start, you can set 100 volts.

3. Program.

We use the malt mashing program. Here we set the temperature and the time to hold this temperature.

These values may change slightly depending on the products being prepared. The classic is 120 degrees for one hour.
Set the PAUSE («MAY3A») mode, temperature 120 degrees, time 60 minutes.

Practice has shown that the chance of damaging jars and of products boiling over is lower if you heat to 120 degrees not
as fast as possible in boost mode, but gradually, roughly over half an hour, for example in "steps" at 105, 110 and 115
degrees with a hold of 3 -5 minutes each.

The result is this program:

P;105;4;0M0"0"0;0

P;110;4;0M0"0"0;0

P;115;4;0°0"0"0:;0

P;120;60;0"0"0"0;0

The last field of the line is the number of the sensor by which the temperature is held: 0 is the boiler sensor. The device
field 0*0"0"0 means that the stirrer and the pump are not used in the line.

Safety.

To ensure safety you can use the following methods:

- Use a bimetallic thermostat KSD9700 (NO - normally open) rated 55-70°, installed near the autoclave's emergency
valve.

Connect the thermostat outputs in parallel with Samovar's emergency button (applying a logical one to
ALARM_BTN_PIN: D35 for the DEVKIT board, D48 for the ESP32-S3; the firmware must be built with the emergency
button, that is the Samovar_alarm_button environment or #define USE_ALARM_BTN). When steam is released,
Samovar will tell the regulator to turn heating off.
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- Replace (or modify yourself) the pressure gauge with an electric contact one set for a maximum pressure of 0.25 MPa
and use its contacts to connect in parallel with Samovar's emergency button.

- Connect to the emergency valve a unit that provides additional protection by means of a contactor or an RCD. If steam
breaks through, Samovar will switch off, and so will the heating.

The setup is finished; press the "Turn on heating" («BkntounTb Harpes») button and enjoy the automatic process until it
ends.

When the process ends, Samovar will tell the regulator to turn heating off. Wait for the autoclave to cool down and take
out the finished product.

Note.

The temperature and pressure in an autoclave are directly related. As heating increases, so does the pressure. Accordingly, the
temperature regime can be calculated and checked from the working pressure and vice versa.

For example, for an autoclave to reach a temperature of 120 degrees, excess pressure is required.

There are tables of temperature versus pressure on the internet. You can use them quite well, taking into account the correction
for your location.
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About the Lua scripting language.

Samovar supports automation based on the scripting programming language Lua. Lua support is enabled when building the firmware: in the configurator — the
"Use Lua" («cnonb3oBatk Lua») checkbox ("Hardware" («O6opygoBaHue») section), in PlatformlO — the Samovar_luaenvironment, in a manual build — the
line #define USE_LUA in the user_config_override.h file. The script editor is opened with the "Editor" («Peaaktop») button on the Settings page (address
http://samovar.local/edit). No login or password is requested.

The current Lua version is 5.4.4

When Samovar starts, the init.lua file runs. Its purpose is to enable/disable the one-second script execution loop and to initialize variables that will be used in
other scripts. As shipped, init.lua disables the loop: setNumVariable("loop_lua_fl",0).

If running scripts in a loop is enabled, two scripts are run every second: first script.lua, then the script whose name depends on the operating mode: rectificat.lua
(Rectification), dist.lua (Distillation), beer.lua (Beer), bk.lua (Wash column), nbk.lua (NBK), suvid.lua (Sous-vide), cheese.lua (Cheesemaking). In "Lua mode"
(«Lua-pexunm») (an item in the mode list in Settings, visible only in a build with Lua) there is no mode script — all the mode logic is written in script.lua. A pair of
scripts can also be run once by going to http://samovar.local/lua, and a separate file at http://samovar.local/lua?script=file_name.

The scripts run one after another in a single task: while one is running, the other waits. A single script run cannot last longer than 20 seconds — after that it is
aborted with the message "Lua: chunk execution aborted by timeout" («Lua: BbINo/IHEHUEe YaHKa NpepBaHo no TalimayTy»). If a mode script ends with an error 5
times in a row, the one-second loop stops (loop_lua_fl is reset to 0) and one summary message is printed to the console; script.lua stops being run after 5 errors
in a row until the scripts are reloaded, without stopping the loop. Script errors are written to the browser console and to the port monitor.

You can also add buttons to the interface to run files. The file name: btn_<mode>_button<N>.lua, where mode is rect, dist, beer, bk, nbk, suvid or cheese, and N
is the button number. For example, btn_rect_buttonl.lua, btn_beer_button2.lua. The buttons are shown on the "Additional" («4ononHuTensHoO») tab of the main
page of the mode they were created for, in the Lua block; there is also the "Lua:" («Lua:») field with the "Run Lua" («BbinonHnTs Lua») button for running one or
two lines of code, and "Lua status" («Ctatyc Lua») — a line that the script sets with the setLuaStatus function.

The button name is set in the first line of the file by a comment of the form --|Name” (for example, --|Start?). If there is no such line, the buttons are named
LUAL, LUA2, and so on, in the order of the files found.

As shipped, each mode has two buttons: "Start" («Ha4yatb») (btn_*_button1.lua — enables the one-second loop) and "Stop" («OcTaHoBUTL») (btn_*_button2.lua
— disables it).

The main purpose of the buttons is to start running scripts in a loop (for example, by setting a variable value that can then be read in the script running in the
loop), or to switch a control device (for example, a pump) on or off.

So the architecture of using the buttons looks as follows (as an example - for distillation mode):

. The main controlled loop: once a second script.lua => dist.lua => script.lua => dist.lua =>... (controlled in the sense that it can be started/stopped
programmatically from any script through a global variable)

. The script.lua script is common to all modes; you can put here code that must run in any mode (rectification, beer, sous-vide, etc.)

. The dist.lua script will be used only in distillation mode; you can put in it all the logic that must run once a second depending on parameters this script gets from
the Samovar global variables, for example getNumVariable("TankTemp"), or from variables saved by any script in the common namespace, for example
getObject("StartTankFilling"). That is, in the code of this script you can put, for example, the condition:
if (StartTankFilling == "true" and TankFillingPercent < 80) then StartPump() else StopPump() end
and every second the script will check whether there is a flag that the boiler needs to be filled, and if there is, whether it is already 80% full, and whether the
previously started pump should now be stopped.

. The button script btn_dist_button1.lua, which, when the button is pressed, sets the flag that the boiler needs to be filled via setObject("StartTankFilling", "true").
On the next cycle a second later, the dist.lua script will read this flag and switch the pump on (if the boiler is not yet filled). Thus all scripts share a common
namespace, available through setObject/getObject, which lets them exchange data.

. The button script btn_dist_button2.lua, which, when the button is pressed, can stop the main controlled loop via setNumVariable("loop_lua_fl", 0), for example if
something goes wrong with the scripts.

A program line of type L (a Lua stage). In the programs of all modes except NBK (Rectification, Distillation, Wash column, Beer, Cheesemaking)
there is a line of type L — a stage controlled by Lua. When this type is selected in the program editor, the "Lua stage" («Lua-atan») window opens, in which you
set:

Lua file — any file with the .lua extension from the Samovar memory (the list is taken from the file editor). You can upload your own script through the web
interface file editor.

Stage timeout, sec — from 1 to 65535 seconds. If the script has not called setNextProgram() within this time, Samovar shows the message "Lua did not finish
the operation before the timeout" («Lua He 3aBepLuMna onepauuio 4o Taiim-ayTa») and ends the mode.

Parameters — any number of strings passed to the script. In the script they are available in the arg table: arg[0] is the file name, arg[1], arg[2]... are the
parameters in order. An empty parameter is written as "".

When the program reaches an L line, Samovar runs the selected file and waits for a setNextProgram() call — this is the move to the next line. A script error ("Lua
finished with an error" («Lua 3aBepLuunack ¢ olwn6Koii»)) or a timeout stops the mode. The other fields of the line (temperature, rate, container, device) are not
set for type L. In text form such a line is stored as the file and parameters separated by the ~ character, for example L;120;hops.lua’345;0,0;0 for
rectification.

An example of the dose.lua script, which switches on the relay whose number is in the first parameter for the time in the second (in the program: file dose.lua,
parameters 3 and 1500):

set_i2c_rele_state(tonumber(arg[1]), 1)

delay(tonumber(arg[2]))

set_i2c_rele_state(tonumber(arg[1]), 0)

setNextProgram()

If during operation you upload through the file editor a new version of the file that is currently being run by an L line, Samovar will re-read the script without
restarting the program.

Samovar functions
From scripts you can access Samovar's internal variables (some of them cannot be changed, they are read-only) and call Samovar functions. While a mode
switch is in progress, functions that change the Samovar state end with the error "mode switch blocks state changes".
Pin numbers depend on the board. Here and below, pass their numeric value:
ESP32 DEVKIT: RELE_CHANNEL1 — 2, RELE_CHANNEL2 — 15, RELE_CHANNEL3 — 14, RELE_CHANNEL4 — 13, WATER_PUMP_PIN — 4, LUA_PIN - 34,
ALARM_BTN_PIN — 35.
ESP32-S3: RELE_CHANNEL1 — 2, RELE_CHANNEL?2 — 42, RELE_CHANNEL3 — 41, RELE_CHANNEL4 — 40, WATER_PUMP_PIN — 11, LUA_PIN — 4,
ALARM_BTN_PIN —48.
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LILYGO T-Relay: RELE_CHANNEL1 — 21, RELE_CHANNEL2 — 19, RELE_CHANNEL3 - 18, RELE_CHANNEL4 — 5, WATER_PUMP_PIN - 2, LUA_PIN - 12.
The constants INPUT, OUTPUT, LOW, HIGH and the command result codes ACTUATOR_COMMAND_ACCEPTED, ACTUATOR_COMMAND_PENDING,
ACTUATOR_COMMAND_APPLIED, ACTUATOR_COMMAND_FAILED are defined in scripts.

pinMode(pin, mode) — like the Arduino function of the same name, sets the operating mode of the given input/output (pin) as an input or an output. Changing the
mode is available only for the ports RELE_CHANNEL1-RELE_CHANNEL4 and LUA_PIN. That is, if you need to set the RELE_CHANNEL4 port of the DEVKIT
board as an input, call pinMode(13, INPUT); as an output - pinMode(13, OUTPUT).

digitalWrite(pin, Value) — like the Arduino function of the same name, applies a HIGH or LOW value to a digital output (pin). The ports RELE_CHANNEL1—
RELE_CHANNEL4, WATER_PUMP_PIN, LUA_PIN, ALARM_BTN_PIN and BTN_PIN are available, the others are ignored. That is, if you need to set a high
value on the RELE_CHANNEL4 output, call digitalWrite(13, 1). For WATER_PUMP_PIN with a PWM pump, the value 1 switches the pump on at full speed, 0
stops it. If the emergency heating protection has triggered, writing to the heater channels (RELE_CHANNEL1, RELE_CHANNELA4) is not performed.
digitalRead(pin) — like the Arduino function of the same name, reads the value from the given input - HIGH or LOW. That is, if you need to read the value set on
the RELE_CHANNELA4 input or output, call digitalRead(13)

analogRead() — like the Arduino function of the same name, reads the value from the analog input LUA_PIN (no parameters). The voltage applied to the analog
input will be converted to a value from 0 to 4095. ATTENTION! Applying a voltage higher than 3.3 volts to the input can damage the port or the whole ESP32. In
Cheesemaking mode LUA_PIN is occupied by the pH sensor: pinMode and digitalWrite for it end with an error.

exp_pinMode(pin, mode) — like pinMode(pin, mode), but for controlling the PCF8575 port expander; pin is the expander port number (0-15), mode is INPUT,
OUTPUT or INPUT_PULLUP. All expander ports can be selected as either read or output

exp_digitalWrite(pin, Value) — like digitalWrite(pin, Value), but for controlling the PCF8575 port expander; pin is the expander port number (0-15), Value is 1 or 0.
All expander ports are available for writing

exp_digitalRead(pin) — like digitalRead(pin), but for controlling the PCF8575 port expander; pin is the expander port number (0-15). All expander ports are
available for reading

exp_analogWrite(Value) — like analogWrite(pin, Value), but for controlling the PCF8591 port expander, Value is a value from 0 to 255. The expander has one port
available for output.

exp_analogRead(pin) — like analogRead(), but for controlling the PCF8591 port expander; pin is the expander input number (0-3), returns a value from 0 to 255.
The exp_* functions exist only in firmware built with USE_EXPANDER (PCF8575) and USE_ANALOG_EXPANDER (PCF8591).

delay(ms) — like the Arduino function of the same name, pauses program execution for the number of milliseconds given in the parameter (1000 milliseconds in
1 second). No more than 1000.

millis() — like the Arduino function of the same name, returns the number of milliseconds since Samovar started

setTimer(Num, Sec) — set timer number Num for Sec seconds (up to 65535). There are 10 timers, 1 to 10. That is, scripts can work with no more than 10 timers
at the same time

getTimer(Num) — get the time remaining on timer number Num in seconds. If the timer is not set or the time has run out, the function returns 0

sendMsg(Msg, Level) — If Level = -1, the message Msg is printed to the COM port and to the browser console, convenient for debugging. If Level is 0, 1 or 2, the
message is sent as a system message (0 — alarm, 1 — warning, 2 — notification): to the display, the web interface, the apps and the website.

setPower(Power) — switches Samovar on/off. setPower(0) switches it off, setPower(1) switches it on (the same as the heating button of the current mode)
setCurrentPower(Value) — set the value Value on the regulator. If a regulator with power control (SEM/AVR) is used, then Value is the power in watts to set,
otherwise it is the voltage with 0.1 V accuracy. The function exists only in a build with a power regulator.

setBodyTemp() — set the hearts temperature during rectification. It works only in rectification mode. In other modes it prints a message to the console that the
hearts temperature cannot be set

setMixer(Val) — switch the stirrer on/off. setMixer(0) — off, setMixer(1) — on

openValve(Val) — open/close the water valve. openValve(0) — close, openValve(1) — open

setPumpPwm(Val) — set the water pump speed, Val from 0 to 1023. Exists only in a build with a PWM pump (USE_WATER_PUMP).

setMixer, openValve, setCurrentPower and setPumpPwm return the command result code (the ACTUATOR_COMMAND_* constants).

setAlarm() — set the alarm mode. Samovar will switch off the power, close the water valve and switch off the water pump

setNextProgram() — go to the next program. Like pressing the "Next program” («CnegytoLiasi nporpamma) button in the interface. Works only when heating is
on.

setPauseWithdrawal(Val) — pause/resume the take-off. setPauseWithdrawal(0) — resume, setPauseWithdrawal(1) — pause

setCapacity(Num) — turn the servo to container number Num (0 — drain, 1 and up — containers).

setServoAngle(Angle) — turn the servo to Angle degrees (0-180). Returns 1 if the firmware has a servo output (SERVO_PIN), otherwise 0. Used for homemade
additive dispensers (see Additive dispensers); the servo is shared with setCapacity, so after turning it in rectification the container must be set again.

getState() — get the Samovar status (a number), convenient for determining the state Samovar is in: 0 — idle; rectification: 10 — take-off in progress, 15 —
automatic pause between program lines, 20 — program completed, 30 — take-off pump calibration, 50 — boost, 51 — stabilization, 52 — stabilization completed; 40
— manual pause (in any mode); 1000 — distillation in progress, 2000 — beer, 3000 — wash column, 4000 — NBK, 5000 — cheesemaking.
setNumVariable("Variable", Val) — set an internal numeric Samovar variable. Not all variables can have values set (list below). setNumVariable("loop_lua_fl", 1)
will enable the one-second script loop. Attention! If you do not understand how Samovar works, it is better not to use this function, since you could potentially
disrupt Samovar's operation

setStrVariable("Variable", Val) — set an internal string Samovar variable. Not all variables can have values set. setStrVariable("SamovarStatus", "Test Samovar
status")

getNumVariable("Variable") — get an internal numeric Samovar variable. TankTemp = getNumVariable("TankTemp") will assign the boiler temperature value to
the script variable TankTemp

getStrVariable("Variable") — get an internal string Samovar variable.

program_type = getStrVariable("program_type")— will assign the type of the program currently running to the script variable program_type.

Script variables exist only while the script is running. On the next run their values are not preserved. Sometimes you need to remember a variable's value in one
script run and read it in another. There are two functions for this — setObject("Object",Val) and getObject("Object")/getObject("Object”,"NUMERIC"). The set
variable values are kept until reboot. There can be no more than 32 different objects; if exceeded, setObject ends with an error.

setLuaStatus(Status) - to show the script status in the interface ("Lua status" («Ctatyc Lua») on the "Additional" («[ononHutensHo») tab). For example, tracking
script execution:

i = getObject("cnt", "NUMERIC")

izi+l

setLuaStatus("Counter cnt = "..i)

setObject("cnt", i)

setObject("Object",Val) — will remember the object Object with the value Val in the Samovar memory.

getObject("Object") — gets the previously saved value of the object Object. If no such object was saved, an empty string is returned. If you try to use an empty
string as a number, it will take the value nil — undefined. To make working with numeric values easier and avoid checking for nil, you can call this function with
the additional parameter "NUMERIC"; in this case, if the object has not been initialized yet, 0 is returned.

An example of working with setObject/getObject:
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n =156
setObject("MyObiject", n)
print (n)

n=n+5

print (n)

n = getObject("MyObject")
print (n)

If you run this script, it will print in the Arduino port monitor
156

161

156

http_request(Url) — perform a GET request to the address Url and return the response body (or the string "error"). For example, you can send readings to your
own web service. You can also send a POST request by passing four parameters: the address, the method, the Content-Type header and the body:
http_request("http://test.com:80/post?fool=barl", "POST", "Content-Type: text/text; charset=utf-8", "body")
An example of a script that sends the boiler temperature to an external web service (replace the address and parameters with your own):
local char_to_hex = function(c)

return string.format("%%%02X", string.byte(c))
end

local function urlencode(url)
if url == nil then
return
end
url = url:gsub("\n", "\"\n")
url = url:gsub("(["%w ])", char_to_hex)
url = url:gsub(" ", "+"
return url
end

function SendToServer(text)
local key = "my_secret_key" -- your service access key
http_request("http://example.com/notify?key=" .. key .. "&text=" .. urlencode(text))

end
local text = "Current boiler temperature =".. getNumVariable("TankTemp")
SendToServer(text)

The functions of the 12CStepper board (stirrer, dosing pump, relay) — set_stepper_by_time, set_stepper_target, get_stepper_status, i2cpump_start,
i2cpump_stop, i2cpump_get_speed, i2cpump_get_target_ml, i2cpump_get_remaining_ml, i2cpump_get_running, set_mixer_pump_target,
get_mixer_pump_status, set_i2c_rele_state, get_i2c_rele_state, check_I2C_device — are described on the page 12CStepper.

Variables
The list of internal variables available in a script by default (their values are filled in before each script run, changing them by assignment is useless):
bme_pressure — the current atmospheric pressure value
capacity_num — the number of the container being taken off into
SamovarStatusint — the Samovar operation status (the same as getState())
ProgramNum — the current program number
ProgramLen — the number of lines in the program
ActualVolumePerHour — the current take-off rate in liters
WthdrwlIProgress - the progress of the current take-off
PowerOn — the heating on/off flag. 0 — off, 1 - on
PauseOn - the pause flag. 0 — no, 1 — yes
StepperMoving — the peristaltic pump running flag. 0 — not running, 1 — running
program_Pause — the flag that a pause program is running. 0 — no, 1 — yes
program_Wait — the flag that the program is paused. 0 — no, 1 — yes
program_Wait_Type — the reason for the pause — exceeded column section or vapor temperature. The values are the Russian strings "(nap)" (vapor) or "
(uapra)" (column section)
WFflowMilliLitres, WFtotalMilliLitres, WFflowRate — the volume for the last interval, the total volume (ml) and the cooling water flow rate from the flow sensor
(only in a build with a flow sensor)
WthdrwTimeAll — the remaining take-off time
WthdrwTime — the take-off time of the current program line
WthdrwTimeAllS — the remaining take-off time as a string
WthdrwTimeS — the take-off time of the current program line as a string
pump_started — the water pump running status. 0 — no, 1 — yes
heater_state — the heating status during mashing. 0 — not heating, 1 — heating
mixer_status — the stirrer running status. 0 — not running, 1 — running
alarm_event — the flag that the alarm button has triggered. 0 — no, 1 — yes
acceleration_heater — the flag that the boost heating element is on. 0 — off, 1 — on
valve_status — the water supply valve status. 0 — closed, 1 — open
program_type — the type of the current program (from the description of rectification and beer programs)
program_volume — the take-off volume in mi
program_speed — the take-off rate in I/h
program_temp — the temperature at which this part of the distillate is taken off. 0 - determined automatically
program_power — the voltage/power at which this part of the distillate is taken off
program_time — the time needed for this program line to run
program_capacity_num — the container number for take-off
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SamSetup_Mode — the Samovar operating mode: 0 — rectification, 1 — distillation, 2 — beer, 3 — wash column, 4 — NBK, 5 — sous-vide, 6 — Lua mode, 7 —
cheesemaking

test_num_val — a numeric variable for debugging
test_str_val — a string variable for debugging

SteamTemp — the vapor sensor temperature

PipeTemp — the column section sensor temperature
WaterTemp — the water sensor temperature

TankTemp — the boiler sensor temperature

ACPTemp — the TCA sensor temperature
current_power_mode — the current regulator operating mode
target_power_volt — the set regulator operating voltage
wp_count

Variables available through getNumVariable (read-only): WFpulseCount, pump_started, valve_status, SamSetup_Mode, Samovar_Mode, Samovar_CR_Mode
(the current and switchable mode, numbers as in SamSetup_Mode), SteamTemp, PipeTemp, WaterTemp, TankTemp, ACPTemp, WFtotalMilliLitres,
WFflowRate, program_volume, program_speed, program_temp, program_power, program_time, program_capacity_num, capacity_num, target_power_volt,
PowerOn, PauseOn, program_Wait, alcohol (the alcohol content in the boiler by temperature), alcohol_s (the alcohol content by vapor), water_pump_speed (the
water pump speed 0-1023), pressure_value (the boiler pressure), YY, MM, DD, HH, MI, SS (year, month, day, hours, minutes, seconds).

Variables available through getNumVariable and setNumVariable: acceleration_temp, boil_temp (the remembered boiling temperature), wp_count, test_num_val,
loop_lua_fl, SetScriptOff, show_lua_script. Only through setNumVariable: pmpKp, pmpKi, pmpKd — the PID coefficients of the water pump.

String variables (getStrVariable/setStrVariable): SamovarStatus — the status text on the main page (read and write), test_str_val (read and write), program_type
(read only), Msg — when read, returns the next unread system message or an empty string, when written, adds a message.

Variables for controlling scripts:

loop_lua_fl — values 0 or 1. If 0 — do not run the every-second script loop, 1 — run it.

SetScriptOff — values 0 or 1. If 1 — stop the every-second loop (resets loop_lua_fl). Samovar sets it to 1 itself at the end of a program.

show_lua_script — values 0 or 1. If 0 — do not show the script being run in the console and the port monitor, 1 — show it. Can be used for debugging. It will also
show the values of all variables set for this script.

For example, if you call these two functions in the init.lua script, two scripts (script.lua and the one determined by the current Samovar mode) will run every
second, and each script will be printed to the port monitor and the browser console

setNumVariable("loop_lua_fl",1)

setNumVariable("show_lua_script",1)
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Script Examples
An example of a script that you can write directly in the editor in the web interface. It runs once a second and, when the boiler temperature reaches 70 degrees,
starts switching on and off the device connected to the first port of the PCF8575 expander, and also writes about it to the UART and to the browser console
if TankTemp > 70 then
if exp_digitalRead(1) == 0 then
exp_digitalWrite(1,1)
print("BktoyeHo")
else
exp_digitalWrite(1,0)
print("BbIkno4eHO")
end
end

An example of a script that gets a value from an analog level sensor on the LUA_PIN input (34 for the DEVKIT board) and controls the water pump (for example,
to pump wash into the boiler). If the signal is in the range from 1000 to 2000, it turns the pump on; at a zero signal it turns it off. The script is written right in the
browser and is available for execution immediately after saving. Pin 4 is WATER_PUMP_PIN of the DEVKIT board; for other boards, substitute your own
number.
start_pump = getObject("start_pump", "NUMERIC") + 0 --get the numeric value from a previously saved object and convert it to a number
sensor = analogRead() --read the analog value of LUA_PIN (reserved for Lua)
--sensor = 1500
if sensor >= 1000 and sensor <= 2000 and start_pump == 0 then

setObject("start_pump", 1) --save the value in an object in Samovar memory so that it can be used in the next script run cycle

digitalWrite(4,1) --set a high level on pin 4

print("Start pump") --[=[write to the COM port. You can also use the sendMsg("Msg", Level) command. If Level = -1, the message is output to the COM port and
to the browser console, which is handy for debugging. If Level is 0, 1 or 2, the message is sent as a system message]=]

--sendMsg("Start pump",-1)
elseif sensor == 0 then

setObject("start_pump", 0) --save the value in an object in Samovar memory so that it can be used in the next script run cycle

if (start_pump == 1) then

digitalWrite(4,0) --set a low level on pin 4
print("Finish pump™)

end

end

Ready-made scripts that are uploaded to Samovar together with the web interface:

rectificat.lua — filling the boiler with a pump by a level sensor or by a water flow sensor (the volume and sensor thresholds are set at the beginning of the file).
dist.lua — distillation split into three containers: it remembers the boiler temperature at the start of boiling and, when it rises by a given setpoint (or when the ABV
drops), switches the servo to the next container, lowering the power if desired.

cheese.lua — a script template for the L line of a cheesemaking program.

btn_<mode>_buttonl.lua "Start" (<HauaTtb») and btn_<mode>_button2.lua "Stop" («OcTaHOBUTbL») — turning the one-second cycle on and off for each mode.
More examples are in the Lua_script folder of the Samovar repository on GitHub: fermentation temperature control (beer_mash.lua), water pump speed control
with buttons, distillation with concentration (dist_degidrate.lua), sending readings to an external web service over HTTP (http_request_telegram.lua), holding
pre-flooding by a pressure sensor, and scripts for the NBK.

Samovar 7.00 - User manual, 01.10.2026 182 /192


https://github.com/LKosoj/Samovar/tree/master/Lua_script

Questions and answers. FAQ

I do not have a thermowell for the steam sensor. What should | do? Can | go without this sensor?

Samovar needs the readings of the column section and steam sensors to work. You can do this:

15t method. Install one sensor 15-20 cm from the top edge of the packed column section and use it as the steam sensor. Install
the second, lower sensor at least 30 cm below the upper one, or, for a short column section, at 2/3 of the column height.

2" method. Install only the lower sensor. On the Temperature («Temnepamypa») tab, select it as the column section sensor.
Select the same sensor as the steam sensor. For visual comfort, correct its readings to 1-2 degrees above the column section
sensor, and set the overshoot beyond the setpoint to more than that of the column section sensor.

What is 2/3 of the column height? Where is that?

This refers only to the height of the part of the column that contains packing. Empty space at the top or bottom is not counted.
Take a tape measure and measure the height the packing occupies in the column. Divide it by 3. Two parts from the top is the
2/3. Or one part from the bottom. This is a recommendation. But you can install the column section temperature sensor according
to your preferences or the configuration of your equipment.

Where should the reflux level sensor be installed?
As a standard, the level sensor is installed directly on the sight glass, 5-7 mm from the lower edge of the glass. The sensor must
be adjusted. After the column reaches stabilization mode and the sight glass has warmed up, set the trigger threshold.

What is a setpoint?
A trigger setpoint is the value of the controlled process variable set in the regulator, upon reaching which the regulator takes
action. In other words: the permissible "overshoot of the actual value" beyond the set value at which the system stays at rest.

The column is assembled and the sensors are under the insulation. How do I find out which sensor has which
address?

It is not difficult. First, from the drop-down menu, choose different sensor addresses for each installation location. Any ones, but
all different.

Then we see which of the sensors is accessible. Say, Water: we warm it with a hand or lightly with a hair dryer. We look at the
main page. The temperature of one of the sensors starts to rise. Say it is Steam. We go to the Temperature («Temrnepamypa»)
tab and swap the addresses of the Water and Steam sensors.

The next sensor is the TCA. We do the same. We swap the TCA with the one whose temperature started to rise. Two sensors are
set up.

The rest cannot be reached under the insulation. No problem. We pour the low wines into the boiler and get ready for the run.
Ready? We turn on the boost. The Boiler sensor will start heating first, but your Steam sensor is rising again. We swap the
addresses. And so on. The next sensor will be the Column section, and finally Steam. All the sensors are in their places, and we
continue the run.

Warning. Make sure that addresses are not duplicated when you choose them. Samovar does not check this. The sensor
address at each installation location must be unique.

Warning. The settings of setpoints, overshoots, temperatures, etc. do not move together with the sensor address; they belong to
the specific installation location.

How do | calibrate the sensors and remove errors?
This is done by entering values in the "Correction" («kKoppekmuposka») field. We should say right away that absolutely exact
actual temperature values are not needed. If someone's steam temperature is 77 and yours is 75, it does not matter much. But let
us return to calibration.

The most accurate way is to calibrate all the sensors at the same time, at a temperature close to the one at which they will
work.
You can place all the sensors in boiling water and set the temperature to 99 for all of them.
But not all sensors can be put in water. You can put them in an empty vessel and set it in a water bath. The temperature at the
bottom will be close to 99.
It is easier to calibrate the sensors relative to each other.
For example, in winter, put them on a radiator, cover them, and when the temperatures settle, set one value for all of them. You
can come up with quite a lot of options.
But what if the sensors are already under thermal insulation? You can lay all the parts of the column on a table, place the free
sensors inside the column section, cover them with something dense and, after some time, calibrate them relative to each other.
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The description of the beer mashing program mentions "different brewhouse systems". What is that?
A brewhouse system for beer production is special equipment for brewing wort. Brewhouse systems differ depending on the
technological tasks. This article describes in detail the types of home brewhouse systems and how they work.

Which devices and sensors can Samovar detect as present or absent?
Sensors and actuators whose presence Samovar does not check, because there is no feedback:
* Contactor / voltage regulator switch-on (relay No. 1)

* Additional heater relay / voltage regulator boost (relay No. 4)

* Buzzer

» Water opening valve (relay No. 3)

* Reflux level sensor

* Peristaltic pump stepper motor

* Take-off table servo drive

* Cooling pump

» Atmospheric pressure sensor

* Boiler pressure sensor.

« Stirrer (relay No. 2)

Sensors and actuators whose presence Samovar does check, if:

* All temperature sensors, if the sensor was present at the start of the process. Messages about its absence will arrive regularly.
 Water flow sensor, if its use is enabled.

* Heating regulator, if the regulator usage check is enabled.

* [2CStepper board (stirrer, pump): polled when Samovar starts and then in the background; if communication is lost, a message
is shown, and the "I2CStepper" tab and the fields related to the board are hidden.

How to use the bypass control valve

You will need two taps, two valves and two tees.

One valve is NC (normally closed) and the other can be either NC or NO (normally open); NC is preferable. The layout
is as follows:

Supply line - first valve - this is the main valve that will open the water supply for cooling.

Next - a tee - both taps are attached to the tee. One of them (usually a needle valve) will be the main one and the other
the additional one. After the additional tap comes another valve, then both lines join again through a tee, into one, and
the water is supplied to Samovatr.

That is, a bypass line is set up around the main tap.

On the main tap we set the water flow so that the temperature at the dephlegmator outlet is 50°. Say it is 40 liters per
hour. And with the additional tap we set 10 I/h. In the Samovar_ini.h file we comment out the line #define
USE_WATER_PUMP and uncomment #define USE_WATER_VALVE (the pump and the valve cannot work at the same
time).

How it works. When the boiler temperature reaches the configured threshold (77° by default), Samovar opens the main
valve, and 40 I/h goes to cooling. If the water pressure drops, the temperature starts to rise, the additional valve opens
and an extra 10 I/h goes to cooling. When the temperature returns to the set limit, the additional valve closes.
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Links. Practical tips.

Links to various resources with useful information about components and how to set them up.

Help for Samovar versions up to 6.26, in PDF and DOC formats.
Download the help in PDF format

Download the help in .doc format

Attention.
The PDF documentation is updated only when versions with critical changes in the interface or in Samovar operation are
released, so it may differ from the documentation on the website.

Download a Samovar release.

How to install the Arduino IDE

More about working_with the Arduino IDE

Installing_and configuring_ the ESP32 board in the Arduino IDE

Meter and circuits by dranek.
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History of Versions
7.00 — September 4, 2026

A major update. Main changes:

New "Cheesemaking" («CblpoBapeHue») mode: heating, holds, cooling, acidity control with a pH sensor (PH-4502C on the LUA_PIN input, calibrated on the "pH
calibration" («Kanu6poska pH») page), a stirrer, a brine drain valve on relay No. 4, and its own program line types. The settings are on the "Cheese" («CbIp»)
tab.

Impurity breakthrough detector in rectification mode: it analyzes the temperature trend with a pressure correction, picks the threshold itself from the column
noise, can lower the take-off rate when the temperature rises, pauses the take-off on a critical rise and resumes by itself; on heads it only observes, and the
reason for the wait is shown in the interface.

A major update of the Beer, BK and NBK modes: the All-in-one, HERMS and RIMS brewing layouts, improved BeerXML import, reworked NBK algorithms
(warm-up, tuning, optimization, operation); an L line - a stage controlled by Lua - appeared in the Beer and Cheese programs.

The L line (Lua stage) in all programs except NBK: Rectification, Distillation, BK, Beer, Cheesemaking. The script file, the timeout in seconds and the parameters
(the arg table in the script) are set in the "Lua stage" («Lua-atan») window of the program editor; when a new version of the file is uploaded through the editor,
the running scenario is re-read. In BK the "Next program" («CnegytoLas nporpamma») button now works.

New web interface: a dark “"copper” theme, a process diagram with live readings (in Beer mode - by brewing layout, in rectification - with the dephlegmator and
the second pump, if it is enabled), the current program line, charts, mode pages, the "External pump" («BHelwHunin Hacoc») page and the "I2CStepper" page; the
pages are served compressed and get their initial data in a single request.

Connection to the samovar-tool.ru server over TLS instead of MQTT: readings, commands, the process log and messages go through this channel; the logs
page on the site, the control page on the site and the Android and iOS mobile apps with push notifications about alarms are built on it. Sending to your own
MQTT broker remains as an optional build setting.

The I12CStepper board, protocol version 2: two boards (a stirrer and a pump), priming, filling a set volume, "steps per milliliter" calibration, four relays, an external
sensor. Control from the "I2CStepper" page, from the program, Lua, the apps and the site. The 12C pump can be used as the heads take-off pump above the
pasteurization section.

Lua: a limit on the time of a single run (20 s), the cycle stops after repeated errors, new functions setPumpPwm and setCapacity, I2CStepper board functions,
and Lua mode as a separate operating mode.

State snapshots: after an emergency reboot the firmware restores the program and continues the same log session if the process is restarted within 30 minutes.
A configurator for Windows, macOS and Linux: building, flashing over USB or Wi-Fi, a device file editor, a configuration report. ESP32-S3 support.

The calculations of rectification and distillation programs, saving of programs and process state, and equipment error handling have been reworked.

6.27 — May 11, 2026

Fixed the time counter, network timeouts, starting the access point with the universal button, the completion of Distillation, UART regulator control in Beer mode,
power display, PID autotune and cooling pump readings.

6.26 — January 1, 2026
Libraries updated, stability and memory usage improved. Mode switching without a reboot added. Before updating to this version it was recommended to save
the settings via Settings («HacTpoiikn») — Other («lpoune») — Save settings («CoxpaHUTb HACTPOWKMN»).

6.25
 User suggestions added, libraries updated, additional minor improvements.
* The partition file fixed. The function for sending messages to Telegram also corrected.

6.24.

* Previously found bugs fixed.

» The NBK mode is also ready for use.
* Network handling improved.

6.23.

» The web interface corrected.

* Bugs fixed.

» The pump operation in the Beer program corrected.

6.22.

* The key change - the libraries have been updated.

« In Beer mode, the stirrer run time is now set in seconds, not in minutes.
« Also, in distillation mode a forecast of the completion time is shown.

6.20

* Bugs fixed.

» The NBK mode has been implemented, based on the research by dranek

» The operating modes of the heater and of the wort transfer pump when brewing beer have been changed.
* Notifications to Telegram added, since they stopped working in Blynk.

6.19.

» The NBK mode added. The main functionality has been implemented for the safety group and manual control of the
cooling pump. Automation is for now supposed to be done through Lua.

* Numeric variables for working with the current time added to Lua.

YY, MM, DD, HH, MI, SS - year, month, day, hours, minutes, seconds respectively.

Call example:

setLuaStatus(getNumVariable("HH"))
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6.18.

* Variables for Lua added.

* The interface for versions 6.16 and 6.17 in Beer mode has been updated - the PID autotune mode is back.
« It is now possible to turn off the stirrer in the mash program by selecting it in the interface.

* Minor code optimization

The interface will update automatically the next time Samovar boots.

6.17.

* The file editor version has been updated (in the settings).

* The library for working with the screen menu has been updated.

» The Samovar and 12CStepper sketches have been slightly optimized.

 The archive now includes the latest version of the Meter and the diagrams from dranek, as well as a 3D model of the
enclosure for the SEM(Stab)_AVR regulator

» Beer mode, using Lua scripts (at this stage), makes it possible to implement any brewing_layout with full automation
and the use of recipes in the beerxml or BrewMate format. Recipes are supported to the minimum extent needed to
build a mash program. That is, they may not show all the ingredients needed to prepare the mash

» Among the functional updates - a button to refresh the temperature sensors has been added in the temperature
settings. You can connect sensors one at a time and save them in the settings. Turn on one sensor, select what it
belongs to, press save, go back to the settings, connect another sensor, select what it belongs to, press save, and so
on.

» Nothing has changed in the operating logic.

6.16.

« It is now possible to enable a smooth ramp-up of the take-off pump. However, it will also stop smoothly, which may not
be very good for process stability when moving from one program line to another.

To enable acceleration/deceleration of the stepper motor, replace the following in the Samovar_ini.h file

/l#define USE_STEPPER_ACCELERATION /Incnonb3oBatb NaBHbI CTApT U TOPMOXEHMUE LLArOBOr0
asvrarens

with

#define USE_STEPPER_ACCELERATION /lncnonb3oBaTh NaBHbIA CTapT Y TOPMOXEHMWE LLAroBoro Asuratens

* Instructions added on how to connect the regulator to Samovar without wires. The instructions are also available on the
site.

* The library for working with the stepper motor has been updated, and interaction with I2CStepper has been improved.
Version 0.3 of I2CStepper has been released, bugs fixed. If you need accuracy in speed, lower the microstep multiplier
on the driver (no more than 1/2); for greater accuracy, set it to 1. By default the microsteps in the sketch are set to 1/2.
This can be adjusted in the 12CStepper.h file, line 22. The divider is specified there.

The interface has been updated. In "Beer" mode, the stirrer parameters in a program line are edited in a separate
window.

Warning! The libraries for Samovar and I12CStepper must be taken from the ones supplied with Samovar.

6.15

* New default values have been added to the initial settings file tools/Samovar_default_settings.txt. On the first start of
Samovar after building, you must load the default values. There are already many options, it is difficult to set them all
correctly at once, and the default values will give you a working Samovar. Then you can tune it to your own needs.

* A bug with the stepper motor for adding hops in Beer mode fixed.

* An option to control the use of the reflux sensor from the WEB interface has been added to the Samovar_ini.h file
(enabled by default)

#define IGNORE_HEAD_LEVEL_SENSOR_SETTING //If the reflux sensor is used, ignore the command to disable the
sensor in the WEB interface (details_here).

6.14

« If you press the button before powering on Samovar (release it 2 seconds after power-on), Samovar will start in access
point mode. Network: Samovar, password: SamApp123

* Support for the Blynk terminal added - you can run a small piece of Lua code (a few lines; running large scripts this
way is not recommended). How to add a terminal in Blynk - here
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* You can also run a few lines of Lua in the web interface - available in all modes on the Advanced («0No/IHUTENLHO»)
tab when Lua is set up in Samovar

« Lua can now control the PID coefficients of the water pump - pmpKp, pmpKi, pmpKd respectively. To set a coefficient,
you can run this Lua code

setNumVariable("pmpKp", 6)

You can get the current value like this:

setLuaStatus("pmpKp="..getNumVariable("pmpKp")

« Stepper motor control for automatic hop feeding added in Beer mode. Needs testing.

* The problem with updating the web interface over the internet should be gone.

* Minor bugs also fixed.

6.12

* Support for three pressure sensors added:

- XGZP6897D (connected via 12C),

- MPX5010D (analog, connected to pin 34 of the ESP32)

- Via 1Wire. For a sensor connected via 1Wire, the address is fixed - {0x22, 0x22, 0x22, 0x22, 0x22, 0x22, 0x22, 0x22}.
The choice of which sensor to use (or none) is made in Samovar_ini.h:

//Definition of the pressure sensor type used. Only one type can be used. If three or two
sensors are uncommented, only MPX5010D will be used

//#define USE_PRESSURE_XGZ 32 //ncnonb3oBaTb AaTyuMK pgaBneHus XGZP6897D (unuM aHanorudHelii). Kakoe
MCMNoNb30BaTb 3Ha4YeHWe - cCMOTpeTb mapameTp K B Tabnuue:
https://github.com/fanfanlatulipe26/XGZP6897D

//#define USE_PRESSURE_1WIRE {0x22, 0x22, 0x22, 0x22, 0x22, 0x22, 0x22, 0x22} //ncnonb3oBaTb
JaTyuk pasneHus no 1Wire

//#define USE_PRESSURE_MPX //ucnonb3oBaTb AaTyuK gasrieHns MPX5010D

There is no logic or display in the interface yet, but it can be used in a Lua script, outputting the value to the Lua status
and implementing the required Samovar behavior there when certain values are reached. Also, in the Samovar settings
it will be possible to set a pressure limit at which Samovar will switch to emergency mode. If the pressure value in the
settings is set to 0, Samovar will ignore the pressure sensor readings.

An example of outputting pressure to the Lua status:

pressure_value = getNumVariable("pressure_value") + 0

setLuaStatus("fAaBneHne = "..pressure_value)

* For viewing the pressure sensor information, output to Blynk has been added. You can add it to the Blynk interface
yourself, using virtual pin 22.

* Support for a 1Wire pressure sensor via a 1Wire expander and the ability to view it in Blynk added.

* The readings of all 5 temperature sensors are now shown on the Samovar display.

6.11
* Beer mode.

- Besides the water supply valve, the cooling pump will be turned on.

- Cooling pump speed control added.

- A check for the correct formation of the "Stirrer" («Mewwasika») field added. If it is formed incorrectly, it is changed to
0”0.00"0"0
* Rectification mode. An option added to Settings («HacTpoiikn») > Basic («OcHoBHbIe»). Whether or not to use the
reflux level sensor.
« Distillation mode. An option added to Settings («HacTpoiikn») > Basic («OcHOBHbIe»). The time in minutes after which
distillation is stopped, provided that the boiler sensor value does not change. If 0, the time is not taken into account.
* The font of the current heating element power has been made larger.

6.10

 In Beer mode, a choice of which temperature sensor to use for controlling heating has been added to the program line
(needed to implement various brewing layouts). A choice of 5 sensors is available.

e The pump run time in self-test mode has been increased

 In Beer and Distillation modes, the program and the current program execution status are now saved to text files, in
the same way as it is done in Rectification mode.

» Lua can now regulate the water pump output. The function setPumpPwm(p) added, p=0 - the pump is off, p=1023 -
maximum output.

* Itis now possible to turn off the water flow sensor monitoring in the settings.

» An option added to the settings - do not reduce power during boiling in Beer mode.
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Warning! You can use SDK 2.0.13. If you have stability problems, roll back to 2.0.9

6.9

The possibilities of controlling the stepper motor through LUA scripts have been extended.

If the 12CStepper expander on Arduino Nano is not connected, a call to the Lua function set_stepper_target controls the
built-in stepper motor; otherwise control goes through the expander.

When controlling the built-in stepper motor, only one parameter is taken into account - spd, the speed in steps per
second; all three parameters must still be passed in the function call.

--set_stepper _target(spd, direction, target) //spd - speed in steps per second, direction - forward or reverse direction, target -
number of steps

set_stepper_target(950, 0, 0)

When spd = 0 the stepper motor is stopped.

Warning! When updating to this release you must use SDK version 2.09

6.8

» The way a Lua script is stopped by a button in the interface has changed.

* The SetScriptOff variable added. In the btn_button2.lua button script it is set to one, after which one more Lua script
run cycle passes.

* This is done so that the script stop event can be intercepted and the necessary actions performed to finish the script
correctly.

6.7
* Bug fixes and minor improvements.
« Of note - version 6.6 did not detect the start of boiling in distillation mode. Fixed.

6.6
« In Distillation mode a button to move to the next program has been added. Bugs related to detecting the start of boiling
and the operation of the program in Distillation mode fixed.

6.5

 The sketch now makes it possible to change the rotation direction of the take-off peristaltic pump stepper motor. To do
this, uncomment the following line in Samovar_ini.h:

/l#define STEPPER_REVERSE //n3meHnTb HanpasneHne BpaLleHns LWaroBoro Apuraresns

» Premature detection of the start of boiling also fixed.

6.4

* The calculation of the ABV in the boiler has been fixed

* The calculation of the ABV in the take-off has also been fixed.

* Uploading of ABV to the cloud added; on the site, the ABV will be shown in the logs when viewing distillation and
rectification charts.

* When installing the update, update the SDK to the latest version.

6.3

» The changes affected distillation mode - a distillation program has been added. Its purpose is to change the take-off
container by temperature or ABV, and it does nothing else. The algorithm for starting and finishing distillation has not
changed, so whether there is a program or not makes no difference to you if you do not plan to use distribution among
containers. | also added determination of the alcohol content in the vapor (which for distillation is equivalent to that in the
take-off). | checked the calculation purely mathematically; in real conditions there may be a discrepancy with hydrometer
readings. Both values are shown in the interface.

* In the program you can use either the ABV in the boiler or the ABV in the take-off; this is determined by the type of the
take-off line.

« If distribution among containers is not needed, the servo does not need to be connected. Then it will be plain
distillation, regardless of what is written in the distillation program.

6.2

Bugs fixed:

* On SDK 2.0.5, Samovar could reboot in rectification mode.

« In rectification mode the take-off program was written to the prg.csv file incorrectly. Code optimization.

6.1
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* Improvement - a time delay when determining the boiling temperature and the initial alcohol content in the boiler.
« Data on the strength of the boiler contents will appear in messages, in the interface and will arrive in Blynk.

6.0

Main improvements:

« It used to be inconvenient that Samovar's memory was constantly overwritten and you had to restore your work every
time (for those who had any) - rectification programs, Lua scripts. Now, when there is an internet connection, the
interface updates automatically when the Samovar sketch version changes, without overwriting other files in Samovar's
memory, which makes it possible to keep the settings for each mode in Samovar's memory and load them when the
mode is changed. If you are setting up a new ESP32, all files from the data folder will be downloaded. The option of
installing manually (not over the internet) remains, but the file system used has changed, so for manual upload you must
use Not EsP3z-sketeh-Data-Yplead , but ESP32 LittleFS Data Upload. The switch to a different file system was made to
optimize Samovar's speed.

* The interface will be downloaded automatically for the specific sketch version (starting with 6.0), i.e. if you need to roll
back to an old sketch version, the interface will also roll back to the corresponding version.

(That is, when updating or rolling back, the web interface updates itself. You need to update the sketch and the libraries
manually)

« Interaction with Lua scripts has been improved. Example scripts and Lua documentation are placed in a separate
folder (Lua_script).

* Using a scripting language makes it possible to use all of Samovar's functionality, extending it for your specific tasks.
As an example - distillation by Gabriel or NBK control.

* A change in the take-off program. A "Steam temperature” («Temnepartypa napa») value is introduced (disabled in later
versions).

» The TCA temperature value at which the pump increases cooling has been moved to the "Temperature"
(«Temnepatypa») tab.

* Bugs found have been fixed.

5.27

» The changes concern the work with the stirrer and the pump in Beer mode. One more parameter has been added to
the Beer mode program - the stirrer operation template.

* In Beer mode, when the stirrer is turned on, Samovar turns on relay No. 2 and the SSD relay, and, if an expander on
Arduino Nano (which controls the stepper motor) is connected, sends it a command to turn on the stepper motor and
one more relay.

« In the stirrer operation template you can set the stirrer run time, the rotation direction (for the stepper motor only) and
the pause. For example: stir for 2 minutes, wait for 1 minute, then stir for 2 minutes in the other direction, wait for 1
minute.

5.27b (beta version)
« A version for testing the Lua script. Details in the forum thread.

5.26

« 1. During rectification, saving of the rectification status and the take-off program has been added. The take-off program
is saved to the prg.csv file, the status is saved to the state.csv file. The files can be viewed through settings - the editor
(the default login and password are admin) or downloaded at: YOUR_IP/prg.csv and YOUR_IP/state.csv.

* In samovar_ini.h a parameter has been added for the delay in applying voltage by the regulator after the contactor is triggered.

» Minor improvements, optimizations and fixes of bugs found were also made.

5.25

« Functionality for supporting 12CStepper added.

* Interface changes of the program in rectification mode - when composing a program, the time for each line and the
total time for the whole program are now shown.

5.24
Interface change.

5.23

In the Rectification and Beer modes, the type of the program line being executed has been added to the status.
Bugs found have also been fixed.

The ability to load beer recipes in the following formats has been implemented:
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1. BeerXML (very popular in the West), the main recipe collection is here, but downloading is paid, here and in many
other places.

2. Brewmate (popular in the countries of the former USSR).

Examples of recipes can be viewed at the links. You can download them from the site, load them into Samovar, and it
will build a mash program based on these recipes. They contain not only recipes but also recipe calculators. Any recipe
can be adapted for subsequent loading into Samovar.

Both formats are very flexible, most likely not all of their features are accounted for. If you run into problems working with
recipes, send them by email info@samovar-tool.ru

5.22.

Among the key changes - the functionality for automatic correction of the hearts T for the Pre-flooding («MNpeg3axne6»)
and Hearts («Teno») programs has been turned off by default. Minor changes related to the work on documenting
Samovar's functionality were also made.

5.21

A queue of Samovar messages has been added in the browser. Now they will be hard to miss: they will be shown on the
page until they are explicitly cleared by clicking on the message or on the "clear" («ouncTutb») button.

A sound alert for critical events has been added in the browser - when a critical message arrives, the browser will signal
it with a sound until the message is cleared. It can be turned on/off in the settings. Modern browsers, out of concern for
users, block automatic sound playback by default. There are two options: click on any element on the page, or add the
Samovar address to the exceptions in the browser settings.

The following functionality has also been implemented:

If the current program line is "Pre-flooding" («Mpea3axne6») and it is followed by another hearts take-off line, the hearts
T is corrected automatically. Manual correction is still available.

The run time of the cooling water pump during self-test has been increased.

Bugs fixed:

Logs from Samovar were not always downloaded. Fixed.

In self-test mode the take-off pump stepper motor might not turn on. Fixed.

5.20
Fixes of bugs found.

5.19.
Fixes of bugs found.

5.18.
A bug in Samovar's operation in pre-flooding mode has been fixed. The bug had been present since version 5.11. If you
use versions 5.11-5.17 and use pre-flooding mode, you must update.

5.17.
The work with voltage regulators over the UART protocol has been optimized, and the logic of voltage reset when the
flooding sensor triggers and the water temperature is exceeded at the same time has been edited.

5.16.
Supports working with the BeerXML format. (The format is very flexible, possibly not all variants of the format were
accounted for)

5.15.

Self-test improved. The ability to load the BeerXML format added (for now in view-only mode). When the Samovar
operating mode is changed and the settings are saved, it reboots to switch to the set mode. In distillation mode, the
take-off goes either up to the temperature set in the settings or until the boiler temperature does not change for 10
minutes. Additionally, small system improvements.

5.14.

Improved control of the regulator from kvic, optimized control of the regulator SEM_AVR.

A button has been added to the Settings («HacTpoiika») page - Self-test («CamoTtecTupoBaHme»): for 5 seconds the
water supply pump will turn on and/or the water valve will open, the peristaltic take-off pump will start, and the servo will
move through the first 5 positions and return.

5.13.
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A new program type - Fermentation («bpoxeHue») - has been added to Beer mode. It is used to hold the set
temperature in the boiler within the setpoint band. If the boiler temperature is lower than the set one minus the setpoint,
the heater and the boost relay turn on; when the boiler T reaches the set value minus the setpoint, the heating turns off
(the PID controller works, as for the other Beer modes). If the boiler T is higher than the set one plus the setpoint, a relay
is triggered. A water supply valve, or a pump, or another actuator can be connected to it, depending on your equipment
configuration. When the boiler T drops to the set value plus the setpoint, the relay turns off. Additional logic can be
implemented in Lua scripts, using a port expander if necessary to control any actuators or sensors.

Bugs were also fixed and libraries updated. The SDK must be updated to version 2.0.5.

In some cases Samovar did not save the WiFi settings; this problem is solved by updating the library and updating the
SDK.

There were bugs related to controlling the regulator from kvic (old firmware). This problem is also solved.

New firmware of the kvic regulator does not work with Samovar yet.

If someone uses the "Simple heating element power stabilizer from Chinese modules" («[pocToi ctabunmnsatop
mMowHocTn TOHa 13 kuTaickux mogyneli»), to work correctly with Samovar with the new version it must be updated,
using the sketch supplied with Samovar in the Stab-avr folder.

5.12. Minor changes. Code optimization.

5.10.

A change of the take-off programs for fruit, grain and sugar (the files with them are in the tools folder and are also loaded
into Samovar's memory when the interface is updated). Also, in the take-off program calculation interface it is now
possible to choose the raw material type (fruit, grain, sugar), and the required take-off program is loaded immediately.
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