THERMOSTAT DX2100

User Guide

tfuvs 377.00.00 ¢

Moscow 2013
Version 1.00



Thermostat DX2100 RMT Ltd.

TABLE OF CONTENTS

FOREWORD ... e e e e e e e e e e e e e e e e e e e e e e e e aaaaeas 4
1 DESCRIPTION AND OPERATION ....coiiiiiiieee e 5
1.1 Purpose and SPecCifiCatiONS ..........ooooiiiiiiiiii 5
1.1.1  Thermostat ODJECTIVES ........cuviiiiiiiiiiiiiiiiee ettt eeees 5
1.1.2  Thermostat SPECIfICALIONS. .........cvviiiiiiiiiiiiiiiiiiiiii ettt eeeeeeeees 5
1.1.2.1 The Thermostat specifications are givenin Table 2.............cccccceiieiiiinnnnns 5
1.1.2.2  Operational CONAITIONS.........uuuuuuiiiiiiiiiiiiiiiii e 5

1.2 The Thermostat CONSISTS OF: .....ciiiiiiiiie e 5
1.3 Arrangement and OPEratiON .........ccooiiiiiiiiiiieee e 6
1.3.1 AITANGEMENT. ...ttt e e e e e e e e e e e e e e e e e e e 6
1.3.2  Units of Control and INdIiCAtIONS ..........ccooieeiiiiiiiiiiiiie e 8
1.4 SWIEChING ON .. 10
1.5  Temperature maintenance mode (local control). ... 11
1.6  Work by Program (Local CONtrol) ........coooeeiiiiiiiiii, 12
1.7 Operation With CONNECIEA PC ... ...uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiee 13
1.7.1  Program ObJECHVE .......oeieiiie e 14

O O | ] (=11 = T = S PP PPPPPPPPPPPPPPP 15
1.7.2.1  CONrOl PAn@L: ... 16
A AV =10 =3 o To o 1T 16
1.7.2.3  IMIONIEOL: Lttt 17
1.7.2.4  The Program EditOr..........ccoouiiiiiii e 17
1.7.25  SEAIUS PANELi. .. i 17

1.7.3  Software INStAllation ............ceuviiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeee et 18
1.7.4  Drivers FTDIINStAllation ..........ccovviiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeees 18
1.8 WOork with the Program...........ccoiiiii i 22
1.8.1  COMNECLION .eeeiiiieieiiieee ettt ettt ettt ettt e ettt e et et e e et et e e e e e e e e e eeeeeeeees 22
1.8.2  Thermostat CONLIOl..........cuuiiiiiiiiiiiiiiiiiiiiiiieee ettt eeeeeeeees 23
1.8.3 Temperature MaiNtEBNaNCEe .........ccoiiiiiiiiii e e 24
1.8.4  WOrK BY Program..........oouiiiiiii it 25
1.8.5  Program Manager.........iiieuieeiieeee e e et e e e e et e e e e et e e e e et n e e e e aeaaaee 26
1.8.6  Program EXample ... 28
1.8.7 Temperature LIMILS..........ciiiiiii i e e e e 29
1.8.8 Telemetry and MONITOMNG ....oiiieiiiiieiiiiee e 29
1.9  Thermostat State CONIOl ..........oiii i 30
R A =t {0 o o =23 30

S T 1O ] 3 ] PP 31
G T 110 1T o | 31
L U I [ 72 T 31

Version 1.00/2013 Page 2/ 33



Thermostat DX2100 RMT Ltd.

B W ARRANTY ittt e ettt e e e e s et et e e e e e e e e e e e e e e e e 31
6 PACKAGE CERTIFICATE ....oiiiiiiiiiit ettt ettt e e e e 32
7  ACCEPTANCE CERTIFICATE ...ttt 32
8 CERTIFICATE OF DELIVERY ...ttt 32
O AP P € N Aottt rennes 33

Version 1.00/2013 Page 3/33



Thermostat DX2100 RMT Ltd.

FOREWORD

This manual is intended for studying the thermostat DX2100 (hereinafter the Ther-
mostat) and contains the necessary amount of information and illustrations, sufficient for
its proper operation.

Only the personnel that is familiar with all the sections of this manual is allowed to
operate the Thermostat.

Thermostat is designed to create different temperature modes of studied objects,
which are placed in the Thermostat working chamber.

The operation of the Thermostat is based on thermoelectric modules. The heat is re-
jected from the modules by an air radiator or a coolant pumped through the liquid heat ex-
changers.

The Thermostat is to work in the | aboratory
and humidity 80%.

The Thermostat provides two modes of operation:

I maintaining a user-specified temperature (setpoint);
1 maintaining several temperatures, each of which is kept during a certain pre-
determined time. This mode is called work by program.

The thermostat may operate as a fully independent device, and either of the two
modes can be chosen.

To prepare programs and record them to the Thermostat the computer software
provided should be used.

By computer it is also possible to control the Thermostat with events logging, as well
as logging and visualization of temperature changes over time.

For the case when the object implies certain temperature limits - the Thermostat of-
fers two levels of alarm temperature set by a user. When exceeding this range, the control
is stopped with an appropriate light and sound indication.

At the consumer request the Thermostat can have a cover to enable modules Z-
metering at different temperatures using the block Z-Meter DX4190.

The block Z-Meter DX4190 provides the measurement of the following parameters
of thermoelectric (TE) modules - see table 1.

Table 1
Parameter measured Designation Notes
Figure-of-merit Z
AC electric resistance R Z-metering methods
Time constant t

The measurements are carried out in correspondence with the User Guide Z-Meter
DX4190.
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1 DESCRIPTION AND OPERATION

1.1  Purpose and Specifications
1.1.1 Thermostat Objectives

Thermostat is designed to create different temperature modes of studied objects,

which are placed in the Thermostat working chamber.
1.1.2 Thermostat Specifications

1.1.2.1 The Thermostat specifications are given in Table 2.
Table 2
Parameter Units Values Notes
Dimensions n
(Height=Depthowidthy | MM | 227 =247
Mass kg 5,9
Supply voltage VAC 100¢é24(
Power consumption W Less than 200
. Temperature less than
Chamber thermal stabili- | ; ,, 306+85| -10 igprovided with
zation temperature range I .
liquid cooling
Chamber dimensions n
(LengthoWidthmDepth) | ™™ 170-100
Coolant Water of tem- |
perature 2 4 |
Coolant flow I/min 1,5é2,
Useful volume of the | 1.36
chamber
Temperature accuracy Uu NO, 1 Chamber bottom
Setpoint accuracy Uu NO, 5 Chamber bottom
Noise dBA Less than 31 With fans working
Ability to work by pro- Yes
gram
Programs number Up to 10
Number of lines in a pro- Up to 10
gram
Ability to cycle programs Yes
1.1.2.2 Operational Conditions
The Thermostati s t o work in the | aboratory
and humidity 80%.
1.2  The Thermostat consists of:
ThermostatDX 2100 tfuvs 3d®HL; 00. 0O

CoverZ-met er t [ uvs (Big2J(f edquired),0
Software;

Cables (Fig.3).

= =4 =4 =4
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q’ \1_4/)

Figure 3
1.3  Arrangement and operation
1.3.1 Arrangement

1 The Thermostat has a metal body with a front (1) and back panels (2) (Fig. 4).
1 On the front panel there is a switch (3) a display (4), light indication-¢ Ready &,
¢cAl arme (5) and a keyboafegd of the Ther mostat c
1 On the back panel there is an AC Input Plug with an integrated fuse of the
nominal 3.15 A (7), a USB connector (8) and two sockets (9) for the coolant input.
1 A back and side panels have vents.
1 On the top of the Thermostat there is an opening for the access to the cham-
ber of the Thermostat. The top panel has a seal and magnetic locks to lock the cover (12).
1 On the bottom of the Thermostat there are inlets for intake of cooled air and
legs that provide a necessary clearance for it.
1 The Thermostat working chamber is made of aluminum alloy and has 8 mm
thick walls to make chamber temperature field homogeneous.
1 The necessary temperature conditions of the chamber are provided by the
thermoelectric modules located at the bottom of the chamber.
1 The heat rejection from the TE modules is carried out by air blown through the
air cooler or liquid passing through the liquid heat exchangers.
1 The chamber is equipped with the 20mm thick thermal insulation.
1 The TE modules are controlled by the control board powered by the AC-DC
converter.
1 The temperature sensor of the working chamber is located on its bottom.
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Figure 4

1 To measure TE modules Figure-of merit at different temperatures (at the cus-
tomer's request) the Thermostat is equipped with Z-Meter cover (Fig. 5) and the block Z-
Meter DX4190.

1 The cover is equipped with a fiber-glass plastic frame (1) with ten two-pole
clamps (2) to connect five TE modules having appropriate marking and commutation con-
necters.

1 The fan (3) is mounted on the cover to uniform the temperature field in the vol-
ume of the working chamber. The fan power and control is performed by the block Z-
Meter DX4190. The cover is connected to the Z-meter by cable (4). At the time of modules
measurement, the fan stops.
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Figure 5

1.3.2 Units of Control and Indications

-
-
LEFT. @RIGHT

control.

The keypad with 9 buttons is used to con-
trol the Thermostat. The information is displayed
on the alphanumeric LCD display (2 lines of 16
characters each).

The output information is split into screens
(windows).

The control of the device can be local (by
the front panel buttons) or from the computer.
Switching between the local control and
computer control is done by the button - F2.
The difference is in a writing style on the LCD
display. Capital letters are a sign of the local

. Control
Operational Mode Cocal Computer
1 Temperature maintaining TEMP Temp
1 Work by program P1 3 pl_3

Version 1.00/2013
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The scheme of switching between the screens (windows) is as follows.

Begin Lim
DX2100. 100 15Sec,_|@alarm Tmin -60.0
RMTI t d > al arm Tmax 85.0
LZSec
TEMP RUN TEMP OFF Edit Lim
STOP
TEMP =73, 1= _ »{TEMP =23. 1=-"®{alarm Tmi n >80,
RUN 123. 4 >~ OFF 123.4 @™ lalarm Tmax s85: 0=
PROG RUN PROG OFF Fli':l VIEW Pro
STOP

START -

F3
P3_7 456 -12.1 [ P™[P3L0 567 -23.1 CEREETRER R EEERL!
RUN N= 7 -23.4 > OFF N=987 123.4 F3

JB1-12.3 54321 10

This scheme shows the screens and buttons with which the navigation and control are
done. The yellow highlight the parameters that can be changed. All the settings are
changed using the buttons UP (increase) and DOWN (decrease), except the parameter
"alarm Tmax" that is changed with the keys LEFT (decrease) and RIGHT (increase).

If the button is held down for 2 seconds, the parameter is accelerated. If you continue to
hold the button down, for example, after changing the setpoint temperature by 2 degrees,
the change acceleration will be greater.

Each mode of operation has two main windows and one additional.

The main windows are:
T RUNT the regulation in the mode selected is ON
i OFF T no regulation (the mode is OFF)

In the temperature maintenance mode one can look up and, if necessary, adjust
alarm limits in the additional window (Edit Lim).

In the program mode, one can look a selected program line by line in the additional
window (VIEW Prog).

The transition to the additional windows is done by pressing the F3 key from the
window of the OFF mode.

Switching to another mode can only occur if a current mode is off. Switching be-
tween modes is done by pressing F1.

To start and stop the modes can be done by the buttons START and STOP, respec-
tively.

In the window of the OFF mode of working by program (PROG OFF), you can
change the program number by the UP and DOWN buttons.

In the mode of temperature maintenance you can change the temperature set point
by the UP and DOWN buttons. It is possible both in cases the regulation is on and off.

Window . :
Button (Condition) Action when clicked
TEMP OFF | Mode switching (to PROG OFF)
F1
PROG OFF | Mode switching (to TEMP OFF)
F2 Everywhere | Switching between local control and PC-control

F3 TEMP OFF | Going to the window Edit Lim
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PROG OFF | Going to the window VIEW Prog
TEMP OFF
and TEMP | Temperature setpoint increase
RUN
UP PROG OFF | Program number increase
Edit Lim Increase in temperature upper alarm limit "alarm Tmax"
VIEW Prog | Program line number increase
TTEMMPPRUI\CI) A Temperature setpoint decrease
DOWN PROG OFF | Program number decrease
Edit Lim Decrease in temperature upper alarm limit "alarm Tmax"
VIEW Prog | Program line number decrease
LEFT Edit Lim Decrease in temperature lower alarm limit "alarm Tmin"
RIGHT Edit Lim Increase in temperature lower alarm limit "alarm Tmin"
START TEMP OFF | Starting temperature maintenance (in TEMP RUN)
PROG OFF | Starting operation by program (in PROG RUN)
sTOP PROG RUN | Mode stop (in PROG OFF)
TEMP RUN | Mode stop (in TEMP OFF)
1.4  Switching ON

1.4.1 Select the method of heat rejection: either air cooling or liquid cooling.

1 Attemperatures -1 0
1 Attemperatures below -1 0

. +85 U r6Ecomamriemdedc oo | i

UC liquid cooling i

ng

S

1.4.2 When using the liquid cooling, connect the hoses of the fluid input and output
to the pipes 9 (Figure 4).

1.4.3

Connect the power cable to the connector 7 (Figure 4).

1.4.4 Putthe Thermostat on by the switch 3 (Figure 4).

The display lights up and flashes light indication "Ready". The start screen displays

the version of Firmware (during 1.5 seconds).

Version 1.00/2013
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Then the screen is displayed with the values of alarm limits (during two seconds):

Temperature lower limit

|

alarm Tmin -60.0
alarm Tmax 85.0

|  Temperature upper limit

Where:

1 ¢ T mi -werking chamber minimum temperature.
1 ¢ T ma xwedrking chamber maximum temperature.

The output temperature of the chamber beyond, corresponding to Tmin and Tmax
will disable the control, sound an alarm, flashing light and display an error message

If temperature outgoes beyond the limits Tmin and Tmax, the regulation stops, the
alarm sound and light indication are on, the error message pops up.

Then the screen TEMP OFF is displayed.

1.4.5 If necessary, adjust the range of the limiting temperatures.
Button F3i go to Edit Lim,
Button "UP" results in temperature "Tmax" increase,
o
RIGHT

Button "RIGHT" results in temperature "Tmin" increase,

g @75 § Button "DOWN?" results in temperature "Tmax decrease,

Button "LEFT" results in temperature "Tmin" decrease.

Return to the window TEMP OFF is done by the button "F3".

Hereinafter all the switches are described with the assumption
'0' that the Thermostat is in the window TEMP OFF

= The Thermostat is in this window when it is switched on (if no
further action is taken).

1.5 Temperature maintenance mode (local control).
The window TEMP OFF:

TEMP i local control. |
‘ Temperature setpoint
|
TEMP 25.0
OFF 23.2

|Current temperature
RUN i it operates, OFF i it does not.
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1.5.1 Setthe temperature by the keyboard.

@ @ Clicking the button "UP" results in the setpoint increase.

@ @ Clicking the button "DOWN" decreases the setpoint.

1.5.2 Start the mode by the button "START".

The display window looks like this:

TEMP -15.0
RUN 20. 2

The inscription "RUN" means that the temperature control process is going on. After
the temperature setpoint is achieved, the indication "Ready" lights continuously.

Note: in the case of air cooling, the fans mode is determined by the heat load of the
air cooling radiator.

In the course of regulation, the temperature setpoint can be changed by the buttons
"UP" and "DOWN".

1.5.3 After the work is over, click the button "STOP" and turn off the Thermostat.

Attention! When working with liquid cooling, in order to prevent
heat exchangers damage, turn off the Thermostat only if the chamber
! temperature is above+5 UC

To ensure it, before turning off the Thermostat, set the setpoint above
+ 5 C, Wait until reaching the desired temperature, then turn off the Thermo-
stat and turn off the liquid coolant.

1.6 Work by Program (Local Control)

The Thermostat memory lets you save ten programs inputted from a PC. The Ther-
mostat is switched to the mode "Work by Program" by the button "F1" on the control key-
board.

The window Prog OFF consists of:

P- local control
Number of program
Number of line
exposure time per line (in seconds)
‘ Setpoint temperature

P3_7 60000 -12.1
OFF N=101 -09.1

ICurrent temperature
Program cycles counter
RUN i working OFF i not working
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1.6.1 Pressing the button "UP" or "DOWN" choose the necessary program.

1.6.2 You can view data stored in the program by clicking the button "F3" on the
control keyboard. The viewing is line by line.

The window VIEW Prog (Program view):
Number of program

Cycles counter N
"End" line END
Mode after end MODE
‘ |Temperature after end TMPR

P199991 SES N
0 -23.1255791 O

[Timing mode Mode
Go to the next line next_str
Time on the line (sec) time
Setpoint temerature Tust

Number of line

Clicking "UP" or "DOWN" you can view all the lines of a program selected.

Each line consists of: Table 3

Tust Temperature set pgdq-99.9..100.0

time Delay on the line (sec). See Mode. 166553
line number to which to go after the waiting on the .
S 0eo9
current line is over (address)
0- the delay on the line starts at the moment
it is transferred to 0/1
1-  the delay on the line starts at the moment
the setpoint is achieved

next_str

Mode

Programs are always run starting with line 0.
Pressing "F3" for the second time in the program selected being ready for work.

1.6.3 Run the program by pressing the button "START".

The button "STOP" stops the program execution. When pressing the button
"START" repeatedly, the program starts again (beginning with line 0).

1.6.4 Program Completing
The possible options for completing the program are:

9 Program runs once (no cycling)
1 Program is cycled and performed a limited nhumber of times
1 Program of control with time is cycled and runs for an unlimited period.

If the program is completed, the Thermostat switches to the mode of temperature
regulation. Moreover, the regulation can be either enabled or disabled.

Note: During the execution of the program the parameters of the program cannot be
changed.

1.7 Operation with Connected PC
The operation of the Thermostat when connected to a PC implies the following:

1 Thermostat adjustment, writing new programs for the Thermostat and storing
of new programs in the Thermostat memory;
1 Status display and plotting graphs of temperature change over time.
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1 Events logging.

To work with the program in its entirety the Thermostat should
'0' be switched into the mode of the computer control.

= The control from the computer is permitted by pressing F2. The sign
is a style of writing mode on the LCD display.

The control is carried out by a special program.
1.7.1 Program Obijective

The program DX2100.exe (hereinafter the Program) is used to adjust and control
the operation of the Thermostat DX2100. The main goal is to simplify the process of set-
ting up the device for the end user: collecting and displaying the results of measurements
(plotting), and logging of the device operation.

The program offers a standard interface, which is typical the windows-applications.
The program allows you to do the following.

Setting the period of telemetry;

Setting the temperature alarm limits®;

Viewing and recording the device states in a log file in real time;

Reading and writing programs of time control;

Monitoring: Plotting graphs of Chamber temperature in real time

Displaying the status of the device (operating mode, setpoint);

= =4 -4 -4 -4 A -

Changing the operating mode while monitoring;
Storage the telemetry results in a file;

1 Changing the temperature setpoint without PID restarting.

! Factory settings -60..+90 G, .
For the object protectioryou canlimit the operating range, if necessary.

Version 1.00/2013 Page 14/ 33



Thermostat DX2100 RMT Ltd.

1.7.2 Interface

@\ * DX2100 Thermostat .
. / Program Manager Meonitor = Log D @
I reemery  [E001 " Temperature [0 -
" Program Il} =

Temperature limits Min: -60 Max: 50

v E Ens

kN PEOIMA |

50

45|
40
a5
30
25
20

15

The main window can be divided into several parts:

i Interface control elements:

0 Bookmarks; Program Manager Menitor  Leg

o Button of connection to the device;

o0 Status of communication with the device; @
%\\ ) = DX2100 Thermostat - 0 x
. Program Manager Meniter  Log o @
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0 The settings menu; 5

21060 Tl'mh‘l‘
\_EI} Program Manager Monitor L Language * . English
‘ Settings 9 German
[T Telemetry -E - Russian
" Progran

m By 2100 Tl—m.rnrhf
'\-.__ii.e;' Program Manager Monitor L Language *

Settings  * Hints  » Show

I Telemetry [T 5 - ” Uselog » Duration [ 10 sec. ]
' Progran

1.7.2.1 Control Panel:

[~ Telemetry -E " Temperature -E
" Program -E

Temperature limits Min: -60 Masx: 50

Yererr—m——— ElEn

91 Display area:

1.7.2.2 Events Logging:
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1.7.2.3 Monitor:

1.7.2.4 The Program Editor

See the description of "Program Manager"

|pm;|3|PF‘.G1 PRG2| PRG3|PRG4| PRES PRGG|PRG?|PRG8|PF‘.G9| 4k
Read from DX¥2100

Proghum LineMum SetPaoint Time Mextline Mode

Save into DX2100

Elwlo|w o v|swkf-a

1.7.2.5 Status Panel:

DX2100.100 control by computer Device status: Ox0040 .::
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1.7.3 Software Installation

The installation wizard will help to install the program¢ DX2 100 Seit up. exe

e

() DX2100 Thermostat Setup L] |

Welcome to the DX2100 Thermostat
Setup Wizard

This wizard will guide you through the installation of DX2 100
Thermostat.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue,

Mext = ] | Cancel

1.7.4 Dirivers FTDI Installation

If you have not installed FTDI drivers, or if you are not sure, mark the appro-
priate option:

() DX2100 Thermostat Setup N
Choose Components ™ "_f
Choose which features of DX2100 Thermostat you want to install, ! )

Chedk the components you want to install and unchedk the components you don't want to
install. Clidk Install to start the installation.

Select components to install; DX2100 Thermostat Description
(| FTDI Crivers 2.08.28
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=
@ DX¥2100 Thermostat Setup ==
Choose Components i
Choose which features of DX2100 Thermostat you want to install. {72

Chedk the components you want to install and unchedk the components you don't want to
install. Click Install to start the installation.

. Description
Select components to install: mosta
DX2100 Ther t Virtual COM port (VCP)

FTDI Drivers 2.08.28 drivers cause the USB

device to appear as an
additional COM port
available to the PC.
Application software
can access the USB
device in the same way

) as it would access a
Space required: 6.5ME standard COM port.

Mullsoft Install Swstem w2, 46

<Back || Instal | | Cancel

Then the installation program copies the necessary files to your computer:

=
(@) DX2100 Thermostat Setup (R R e
Installing i
Please wait while D¥2100 Thermostat is being installed. j 72

Execute: C:\Users\RMTUSE ~1\AppDataiLocal\Temp \FTDIDrver \COM20328_Setup.exe

Cutput folder: C:\Program Files (x86)\RMT Ltd\DX 2100 Thermostat -
Cutput folder: C:\Users\RMTUSERO7AppData \RoamingMicrosoftiWindows\Start Me. ..
Cutput folder: C:\Users\RMTUSER D7 AppData \RoamingMicrosoftiWindows\Start Me. .
Extract: desktop.ini

N Cutput folder: C:\Users\RMTUSER 07\ AppData \RoamingMicrosoftiWindows\Start Me. .
Create shortout: C:YUsers\RMTUSERD\WAppDataFoaming Microsoft\Windows\Start ...

L Create shortout: C:WUsers\RMTUSERO7\WAppDataFoaming Microsoft\Windows\Start ...
Output folder: C:\Users'\RMTUSE ~1\AppData'Local \Temp\FTDIDriver

Extract: CODM20328_Setup.exe

Execute: C:\Users\RMTUSE~1\AppDataiLocal\Temp\FTDIDver \COM208258_Setup.exe  _

Mullsaft Install Sywskem w2, 46

< Back Mext = Cancel
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And the installation of FTDI CDM drivers starts:

W FTDI CDM drivers ——

FTDI CDM drivers

Click 'Extract’ to unpack version 2.08. 28 of FTDI's Windows
driver package and launch the installer.

www ftdichip.com

Cancel

€
Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

%

The device driver installation wizard did not update any of your
software for your hardware devices because it was not better than
the software you cumently have installed.

Driver Name Status

W' FTDI COM Driver Package - Bus/D2¥ D... Readyto use
w' FTDI COM Driver Package - VCP Driver (...  Readyto use

: Hasan loTos0 ] | Omera |
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