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Synergy Quattro Retrofit for VersaTenn Ill Controllers

Introduction

Tidal Engineering’s Synergy® Controller is a family of process control systems designed to drop into virtually
any environmental test chamber and provide state-of-the-art usability and operating efficiency.

This Synergy Controller application note describes the steps for a Synergy Quattro retrofit installation in a
VersaTenn Il equipped environmental test chamber.

Synergy Quattro Controller features includes:

- Color touch screen

- Ethernet and RS-232 communications. (GPIB is optional)

- Built in 100 MB Data logger

- Data Acquisition, Up to 64 T-type thermocouples (Optional)

- Built in Web Server for remote control

- E-mail Alarms and test data

- Network printing and PDF charts (Optional)

- Compatible with Synergy Manager Software

- Built in USB port compatible with USB Disk drives for data logging and program transfer.

This note covers the following steps:
Step | — Removing the existing VersaTenn Controller
Step Il = Mount the new Synergy Quattro Controller
Step lll = Wiring the new Synergy Quattro Controller
Step IV — Configuring the Synergy Quattro Controller
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Dangerous voltages are present in any environmental test chamber and process oven. Disconnect
electrical service at source and tag circuit out before servicing or replacing components.

Step | - Removing the existing VersaTenn Ill Controller
1. WARNING! Make certain power has been disconnected from the chamber.

2. Mark and remove the cables from the back of the VersaTenn.

3. Remove the four screws holding the controller in place.
4. Pull the controller from the front of the chamber.
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Figure 1 VersaTenn III installatiol
7. Four mounting
Screws
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Step Il - Install the new Synergy Quattro Controller
1. Mount the Synergy Quattro Type 5 Expansion module, TE2251-5, if required, to the controller with
the supplied screws.

TE2251-5
Synergy Quattro Type 5
Expansion Module
5-Channel SSR Module

2. Place the Synergy Controller on the front panel of the chamber.

Flat Head Screws
8-32 x4
Supplied

3. Plug the Solid State Relay (SSR) connector into the TE2251-5 SSR board J1 connector.

4. See the Synergy Quattro technical manual for cabling and setup for communications, UUT
Thermocouple Modules, and other accessories.
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Step lll = Wiring
Temperature - Humidity Application Wiring (Quattro Temp Humidity)

1. Connect the 34 position ribbon cable from the 1SM board to P5 on the Synergy Quattro.

2. Wire the RTD to Synergy Quattro P2 as shown below. (P2-2, P2-3, P2-4)

3. Wire the Humidity Sensor to Synergy Quattro P2 Analog Input 1. (P2-1 to P2-7)

4. Connect the Temp Guard input to the Synergy Quattro Digital Input 8 (P1-1 to P1-9) as shown
below.
Wire the VersaTenn Alarm (VST ALARM) to the Synergy Quattro Alarm Relay 1 (P1-10 to P1-11).
6. Plugthe orange SSR plug into the Synergy Quattro Type 5 Expansion module.

o

P5 To 1SM Board
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POWER

I Humiditv Sensor
-3 |+

INTERNAL COMM.
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RELAY 1

RELAY 2
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RTD Sensor I

SYNERGY
Quattro

[T

{ VST Alarm Contact

:
| RS )
Tempgard
i Contact or
ecsesesy ®, "o |TNE Jumper

Quattro Type 5
Expansion

From Synergy 1SM
Quattro P5 03 P/NTE1151-12

J4 -to 25M
\

SSR Connector

(c) 2015 Tidal Engineering Corporation

Page 5 of 17



Synergy Controller Application Note 125

January 2016, Revision A Tidal Engineering Corporation © 2016

Temperature Only (Cascade) Application Wiring (Quattro Temp Only)
1. Connect the 34 position ribbon cable from the 1SM board to the P5 plug.
2. Wire the RTD to the Synergy Quattro P2 connector as shown below. (P2-2, P2-3, P2-4).
3. Connect the Temp Guard input to the Synergy Quattro Digital Input 8 (P1-1 to P1-9) as shown
below.
4. Wire the VersaTenn Alarm (VST ALARM) output to Synergy Quattro Alarm Relay 1 (P1-10 to P1-11).

To 1SM Board

T s

POWER

INTERNAL COMM.

UUT COMM.

RELAY 1

R

SYNERGY
Quattro

RTD Sensor I

[
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{ VST Alarm Contact
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Quattro Type 5
Expansion

From Synergy 1SM
Quattro P5 3 P/N TE1151-12

J4 -0 25M
\
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Temperature Only Retrofit Application Wiring (Quattro Retro Temp Only).
1. Wire the RTD to Synergy Quattro P2 as shown below. (P2-2, P2-3, P2-4)
2. Connect the Temp Guard input to the Synergy Quattro Digital Input 8 (P1-1 to P1-9) as shown
below.
3. Wire the VersaTenn Alarm (VST ALARM) to the Synergy Quattro Alarm Relay 1 (P1-10 to P1-11).
4. Plug the orange SSR plug into the Synergy Quattro Type 5 Expansion module.
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RELAY 1
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Temp - Temp (i.e. Thermal Shock) Application Wiring (Quattro Temp Temp).
1. Wire the RTD 1 to Synergy Quattro P2 as shown below. (P2-2, P2-3, P2-4)
2. Wire the RTD 2 to Synergy Quattro P2 as shown below. (P2-8, P2-9, P2-10)
3. Connect the Temp Guard input to the Synergy Quattro Digital Input 8 (P1-1 to P1-9) as shown
below.

4. Wire the VersaTenn Alarm (VST ALARM) to the Synergy Quattro Alarm Relay 1 (P1-10 to P1-11).

To 1SM Board
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Tempgard
Contact or
Keczes] pesrisesiOH i, L= Jumper
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Tempgard Alarm Input

The Tempgard Alarm input from the Over-Temperature Protection (OTP) controller allows the Synergy
Controller respond to an Over-Temperature condition. The controller will respond as follows:

1. Shut down the controller outputs.

2. Record the fault in the Synergy Controller log.

3. Generate an Alarm entry on the Alarm Screen and generate an e-mail or text message alert.

Note: A TempGard OTP controller is always recommended for safety reasons. The 1CON auxiliary contact is
used in VersaTenn lll applications that aren’t equipped with a TempGard OTP.

Step IV - Configuring the Synergy Quattro Controller
1. Confirm all connections are correct and secure.

Connect power to the chamber.

3. Confirm that the Synergy Controller LCD displays the boot process, the Synergy Quattro logo and
finally the MAIN screen.

4. Go to the SETUP screen and open the Chamber Setup folder as shown below.

N

Setup Screen 10:09:44 &n #|)  Setup Screen

‘ |". I'I,Chaml:uer Setup),

Back i

= —— j - Chamber Marme: I ichange Mame
Chamber Tvpe:
Calibration PID Settings  Special Functions IQuattru:u Temp Humidity
= Chamber Description
IQuattru:u Temperature, Humidity
L-¥alues Logging Import Change cﬁiﬁfiﬁ;
Steady State 25.0C 53.9% ]alarm, Multiple Alarms Off C S66.6%

5. Tap Change and choose the appropriate chamber definition.

Setup Screen

‘ I'I,Chaml:uer SetuphiChange Chamber),

Available Options

Cuattro Temp Temp

el
c
o
[
o
o
=]
4
m
=
h=]
o
=
m
L
un
c
=
m

uattro Temp Humidity

Zuatkro Temp Humidity Single Stage
Quattro Temp Hurnidity Pressure
attro Retro Ternp Only
RNk TRmn Pressiire Pressiirg

L

Accepk Cancel

alarm, Sensar CH1 off C 0.0 %
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Temperature-Temperature, Thermal Shock configurations select Quattro Temp Temp.
Temperature-Altitude Chambers, select Quattro Temp Pressure.

Temperature-Only configurations with Cascade Refrigeration, select Quattro Temp Only.
Temperature/Humidity Chambers, select Quattro Temp Humidity.
Temperature-Humidity-Altitude Chambers, select Quattro Temp Humidity Pressure.
Temperature Only configurations with single stage refrigeration, select Quattro Retro Temp Only

Note: If the required Chamber Definition is not in the list, contact Tidal Engineering for an updated
Chamber list, then use the Import function on the Chamber Setup screen as shown in Step 8 below.

Nuj SCreen

I'I,Chaml:ler Setup!,

Setup Screen

Back

‘ I'I,Chaml:uer SetuphChange Chamber!,

Chamber Mame: I Change Mame

Chamber Type:
IQuattrn Temp Huridity

Chamber Description

IQuattru:u Temperature, Hurmidity

Impork Change Cpéii:gﬁter
Alarrn, Multiple &larfTe Off C SE6, 5%

Available Options

Cuattro Temp Temp

L]

Quattro Termp Humidity
Cuattro Ternp Humidity Single Stage
Quattro Ternp Hurnidity Pressure
Fetro Temp Cnly

ROk TRmn Pressiire Pressiira

L

Accepk Cancel

Alarrn, SerEar oL Off C 0.0 %

The dialog will require your OK to complete the Chamber Type Change and ask you to reset the
controller. Tap Restart controller and Yes to continue. Then acknowledge the change when the

controller reboots.

Setup Screen

10:22:34 AM

To complete the Chamber
Type change, please reset
the controller and answer
Yes when prompted to
load the new configuration
on startup. s
Senrrir Temn

Accepk Cancel

Steady State 25.0C 33.9%

Seftup Screen

10:06:47 4 =

‘ i'l,CharnI:uer Setupl,

Back

Synergy Controller Iy

Chamber N

Are you sure you want to

Chamber T yoctart the controlier?

!NP.NO_TO

Chamber [
iTemperat

Reskart

Impork Controller

Steady State
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8. If the required Chamber Definition (CDF) is not in the list of Available Options and you have
receiveed a new CDF from Tidal Engineering, use the Import function on the Chamber Setup screen
to copy the CDF to the controller:

Setup Screen ALARM Setup Screen 10:05:07 A ;'

|'|,Cham|:uer Setuph, ‘ Pchamber SetuphImport Chamber),

Back

Chamber MName: Zhange Mame Source File;

]UJSB Hard DiskiMANO_TH_YERSASTEN

Chamber Tvpe:

|Quattr|:| Temp Humidity

Chamber Description

|Quattru:| Temperature, Humidity

Impart Cancel
Impart ‘ Change ‘ Cpéii:gﬁter mpor ] . arce
AT, TCICIENE 213t Off C  566.6% ||Steady State 0.0c

9. Select the USB Hard Disk from the Drive List, select the appropriate CDF, then tap Select.
Note: Put the CDF on the root of the USB Flash drive, the controller won’t see it in a sub-directory
Select Source File 10:15:47 AM o Select Source File

S ]LJSB Hard Disk

Flle Lisk

Drrive Lisk :
Fie Lict USE Hard Disk ﬂ

=N | =INANG_TT_CEQ916_1158
I EINANO_TY_QUALMARK_B

BN 6 e BN =INAND TV QUALMARK C

= MANG— oD B

=INAND_TH_620C ]

td i

File: | [ "--_-5-:-_:=. .ﬁ- File: |QUHTTRD_TH_EN Select Cancel

10. Tap the Import button and then acknowledge the dialog as shown below.
Setup Screen |w Synergy Controlle m |. I

4« |'I,Cham|:|er SetupImport Chamber) 4 F QUATTRO_TH_EMVIROTR,
et il OMICS_SHa-
ECa_1146_~A.COF has been
Source File Source File: | successfully copied to
; ErEme U5k Hard o controller, Tao activate this  fawse
|'I,L|SB Hard DiskdQUATTRO_TH_ENYIRD I new Charnber Defirition File

(CDF), tap the Back button
and then the Change
button, Then select
QUATTRO_TH_EMWIROTE

OMICS_SHa-
Import ‘ Cancel ‘ ECA_1146_&.COF fram
the COF list.
Alarm, Multiple Alarms OffC SemE.E% | Aarm, Mot 566.6%
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11. Now that the new CDF is loaded on the controller, go back and follow step 5thru step 8 to select it.

12. Tap Restart Controller in the Chamber Setup Screen.

10:

Setup Screen

3:20 Ak

|'\Cham|:uer Setupl,

Chamber Mame: I

Change Mame

Chamber Tvpe:

INP.NO_TH_'-.-'ERSF'.STENN.CDF

Chamber Description

INanu:u Temp Humidity Retrofit For MersaTenn

13. When the controller reboots, acknowledge the two dialogs confirming the chamber type change.

The current chamber type
differs from the last saved

E Synergy Controller
charnber type, The
current chamber type is

= /1
I |
cet for a 'Quattro Temp

2] Hurnidity ' charmber, The
new charnber type is set
for a
'QUATTRO_TH_EMVIROTR
OMICS_SHE-

ECA 1146 _ACDF '
chamber, Either the
setting was corrupted, ar

the chamber type was just
rhannad
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Vaisala HMM30C vs. Vaisala HMM100 Humidity probes
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The Vaisala HMM30C was a popular Relative Humidity Sensor for environmental test chamber applications
but it is now obsolete. The HMM3O0C is not temperature compensated. The Vaisala replacement for this
sensor is the HMM100 sensor which is temperature compensated.

The Synergy Controller should be setup to compensate the HMM30C sensors as follows.

Zhange

Setup Screen 10:43:30 Al !='|
* |'|,Ca|i|:uratiu:un'l,1nput'l,High Resianalog 19
Back
High Eng. Scale 100,00 -
Law Eng. Scale 0.00
High “olts Scale 5.000
Low Yolts Scale 0.000 o
HVMS0C-Chl

Description: Type of scaling to be perfarmed,
Linear scaling should use tvpe 'Other!

Steady State 25.0C 53.9%

Some software versions will identify the
“HMM30C-Ch1” option as “VSLA-Ch1”. These are
equivalent.

The Synergy Controller should be setup for no compensation when using the HMM100C sensors as follows.

P

Back

10:43:56 &M ¥|

|'|,Ca|i|:uratiu:un'l,1nput'l,High Resianalog 1 Tyvpe
Available Cptions

Trrr-KFE

HMMI0C-A03 |
HMM30C-An4 lj
HMM30C-Chi
HMM30C-Chz
HMM30C-Ch3 Ej
HMM30C-Che :

e

| Accept | Cancel

Steady State 22.0C 53.9%

For HMM100 sensors setup the analog input as
“Linear” shown below. Some software versions will
identify this option as “Other”. These are
equivalent.
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Appendix A Troubleshooting

When starting up the controller for the first time you may see one or more alarms if there is any problem
with the sensor wiring.

To identify the issues, open the Maintenance screen and browse to the Alarms folder as shown below.

Maintenance Scresn 10:02:55 PM !='|

! ! I'l,.ﬁ.larms'l,

il Ackalarm] AckaLL

Tirne I &larm I Ak I Cleared l
11:26:26 &AM Temptaard Mo Mo
11:26:32 &AM Bad Sensor Channel 2 Mo Mo
11;26:33 AM  Bad Sensor Channel 1 Mo Mo

Alarm, Multiple Alarms 305 C 314 %

1. TempGard.

This is the input for the TempGard Over-Temperature Protection (OTP) controller. The OTP auxiliary alarm
contact (the contact should open on fault) should be wired to P1, Pins 1 and 9. This feature can be jumped
out, however, the controller’s compressor protection won’t engage if the TempGard hardware shuts down
the chamber and it then its reset; i.e. short cycle timers, etc. If the TempGard feature is not used, shut of
the controller if the chamber is shut down.

2. Bad Sensor Channel 1
Check RTD connections. Connect the 3-wire 100 Ohm Pt. RTD to P2 Pins 2, 3 and 4. Pins 2 and 3 are
common.

3. Bad Sensor Channel 2
Connect a 0-5 V humidity sensor or a jumper if humidity is not monitored, between P2-Pin 1(Analog 1) and

P2-Pin 7, (Gnd). Alternatively, the Synergy Quattro can accommodate a 4-20 mA sensor.

Once these inputs are verified, tap the Ack ALL button to acknowledge the alarms.
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Appendix B Identifying Parts

TE1961-3, Synergy Quattro TE2351-1 Accessories

15

it

Fidw i

L EYET

Pt

TE1151-12, 1SM Output Board (Note 1) TE2253-5, Type 5 Expansion Board

TE1151-2 Assembly with Annotations.JPG S S\SM
J4 - (u\ZSM

J3 - to Controller

12 64 NI 63 MT1 M

{¢) 2013 Tidal Engineering Corporation

Note 1. The TE1151-12, 1SM board is standard equipment in Tenney chambers that require it. It is shown
in this table for reference only and is available as a spare part.
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Appendix C Reference Materials

Download the Synergy Quattro data sheet, technical manual, and installation guide here:
http://www.tidaleng.com/datasheets/Synergy Nano data sheet 0945 web.pdf
http://www.tidaleng.com/Synergy Nano Technical Manual Rev A08.pdf
http://www.tidaleng.com/techmans/TE2258 REV_A Synergy Nano Installation Manual.pdf

You can access our YouTube channel to see some of the unique features and benefits of our controllers
here: https://www.youtube.com/channel/UCxJF105aUDzcpdICCoCKh6w

The application notes on these topics can be accessed using the links below.
AppNote 1 - Replacing a VersaTenn Ill Controller

AppNote 2 - Synergy Controller Data Logging Capacity Calculations

AppNote 3 - Retrofitting a Qualmark HALT/HASS Chamber :

AppNote 4 - Configuring the Synergy Controller to Read from a Bar Code scanner :
AppNote 5 - Synergy Controller vs. VersaTenn lll :

AppNote 7 - Synergy Controller WebTouch Remote Feature

AppNote 8 - Using SimpleComm application to communicate with the Synergy Controller
AppNote 10 - Synergy Controller Retransmit Signal Conditioner :

AppNote 20 - Using the TE1908 Single Channel Thermocouple Signal Conditioner.
AppNote 25 - Using the Synergy Controller with Space Chamber applications.
AppNote 26 - Using the programmable User Alarms with the Synergy Controller.
AppNote 40 - Two Point Calibration.

AppNote 45 - Using the Synergy Controller's ftp server.

AppNote 49 - Synergy Controller Security Enhancements.

AppNote 56 - Using the Synergy Controller Watchdog Timers.

AppNote 58 - Synergy Controller Wet-Bulb/Dry-Bulb Humidity Measurements.
AppNote 59 - Synergy Controller Wireless Network Setup.

AppNote 60 - Graphing Synergy Log Files in Microsoft Excel.

AppNote 67 - Synergy Controller Mounting Options.

AppNote 71 - Synergy Controller PWM Retransmit Feature

AppNote 72 - Synergy Controller Thermocouple Data Acquisition with Synergy UUT Modules
AppNote 74 - Synergy Controller LED Backlight Retrofit Kit

AppNote 77 - Synergy Controller Remote Start/Stop Feature

AppNote 84 - Synergy Controller E-Mail Feature

AppNote 85 - Synergy Controller Logging Features and Applications

AppNote 89 - Synergy Controller Loop-Back Setup

AppNote 90 - Synergy Controller Network Printing Feature

AppNote 91 - Synergy Controller Built-In Alarms

AppNote 95 - Synergy Controller Kft and other Pressure Display

AppNote 96 - Synergy Controller Analog Retransmit Applications

AppNote 99 - Synergy Server Feature

AppNote 102 - Synergy Certified OEM and Installer Training

AppNote 106 - Synergy Controller Cascade Loop (Part Temperature) Control Feature
AppNote 107 - Synergy Controller Programming with Python

AppNote 109 - Synergy488 Kit Setup for Synergy Nano and Synergy Quattro GPIB
AppNote 112 - General Purpose Logic Programming for OEMS and Integrators
AppNote 113 - Main Screen Display Setup Options

AppNote 116 - Synergy Controller Pressure Applications

AppNote 117 - Synergy Controller Help System Video QR Codes.

AppNote 121- Synergy Controller Ramp Rate Control
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About the Synergy Controller Family

Tidal Engineering’s Synergy Controllers; the Synergy Micro 2, Synergy Quattro, and the % DIN Synergy Nano
provide state-of-the-art usability and connectivity for environmental test control and data acquisition and
combine the functions of a chamber controller and a data logger and are designed to improve test
efficiency by supporting both factory automation and test and measurement protocols and standards.

Synergy Controller feature highlights includes:

Color touch screen

Ethernet, RS-232 and GPIB communications

Built in 100 MB Data logger with USB drive support

Data Acquisition, up to 64 T-type thermocouples (Optional)

Built-in Web Server for remote control; WebTouch Remote ™

Compatible with Synergy Manager for PC based control, monitoring and programming.
Built-in FTP Server for factory automation and test and measurement applications

Ve VYV

For more information regarding these controllers please visit http://www.tidaleng.com/synergy.htm

About Tidal Engineering

Headquartered in Randolph, NJ, Tidal Engineering Corporation has been designing and building award-
winning embedded hardware and software for test and measurement and data acquisition applications
since 1992. The company is recognized for technical expertise in such areas as Embedded IEEE 488, and
turnkey SCADA (Supervisory Control and Data Acquisition) systems.

Tidal Engineering Corporation
2 Emery Avenue
Randolph, NJ 07869
Tel: 973.328.1173
Fax: 973.328.2302
www.TidalEng.com
info@tidaleng.com
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