TSTATSB TYPICAL WIRING DIAGRAM

SINGLE SAGE FAN, 1 HEAT AND 1 COOL
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ﬁ Low voltage cabling, 5conductor
A Rear Viewview of Tstat5B

Optional RS485 network using standard RS485 cabling, 3 conductor shield optional

A Terminal3 and 4 are spare, for analog valves on model Tstat5A,
Terminal5 is spare, can be an optional supply sensor or occupancy sensor

Date: Sep9,06
Hardware: 5B




TSTATS VARIABLE SPEED FAN

L1

TEMP

’\, \
Y, L2
L3 3
N
COOL

SN
(H) T2 24VAC (or DC)

A 24VAC Transformer

A GND

OV

N
ONITO0D

ONILY3IH

FAN

SIG

/1 2-10V or 0-10V DC signal to VFD
/2 GND of Tstat is tied to GND of VFD

A Each tstat requires 24VAC at 1VA. Several tstats can share 1 transformer

A Temperature sensor mounted in space,cable length & type not critical, 100m or more with 18ga unstranded

Q
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TSTAT5A
ALARM

T <70 open

T>70 closed

Date: March31,06
Hardware: 5A
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TSTATS NETWORK WIRING DIAGRAM

Model: Tstat5-B or Tstat5-A
RS485 cabling details
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RS232 to RS485 converter, industry standard converter (with auto transmit enable feature) will do, usually requires power supply
Start with address #2, so that address #1 is available for adding new tstats with default still at #1

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional, max segment length is 1Tkm
Rear view of Tstat5-B or -A, both versions have the same wiring connections

Use a network repeater to boost signals or isolate sections of the network, number of repeaters is up to the network designer

‘End of line’ resistor block, use this at the physical endpoint of the segment, (250 ohm resistor x 2,often not really required)

Largest address on any segment is 254. Add more segments for larger networks

Date: Mar29, 2004
Hardware RevN




TSTATS WIRING DIAGRAM

Model: Tstat5-B

3 SPEED FAN, 2 VALVES (ON OFF TYPE, 220VAC), EXTERNAL TEMP

Low voltage wiring using relay pack

TSTAT5 POWER

220VAC
110VAC

) aoll—®

K3
K2

K1

IN1

RS485
/3 NETWORK

220V/24V

K5

JUMPERS

K4

GND

12v

REVP
TSTAT5 RELAY CARD

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected
Low voltage cabling, 18-20 gauge, unshielded

Rear view of Tstat5-B2 ( 3 fan, 2 valve relays, 1 analog sensor input) Rev04

B>

Fan wiring, 3 stages, 10amp max
A On-off type heating and cooling valves, 220vac,

A Optional External room temp or supply temp sensor

ONIT00D
ONILY3IH

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, optional shield

Date: Dec10,05
Hardware Rev5B Rev4




TSTATS WIRING DIAGRAM

Model: Tstat5-C (on/off valves)

3 SPEED FAN, 2 VALVES (ON OFF TYPE, 24VAC)
Low voltage wiring using relay pack
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TSTAT5 POWER

/N

NIGHT SETBACK

RS485
/3 NETWORK

D-IN1
220VAC wasy IN1 21
11OVAC/\/ H%J e =1 A-INT
| 124vAC
I <) D
FAN ' | K2 B9
1 K1 B8
220V/24V
JUMPERS ':2'51 g
I K4 (5
| L onD 1
_______ 12V F3)
' 24v 113
REVK HEAT
TSTAT5 RELAY CARD CcooL

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected

A Low voltage cabling, 18-20 gauge, unshielded

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional

Rear view of Tstat5-C (binary inputs / outputs)

Date: Feb, 2006
Hardware Rev9




TSTATS WIRING DIAGRAM

Model: Tstat5-D (modulating valves)

3 SPEED FAN,

2 VALVES

Low voltage wiring using relay pack

Zﬁl NEUT

TSTAT5 POWER

RS485

/3. NETWORK
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220VAC NEUT sasy IN1 3
11OVAC/\/ C HOT GND |9 IN1
HIGH K3 , I
1 24VAC
MED K2 I I
FAN ' : K2 M=~
(O7)f 24V 220V/2 K1 I IN1
\V/24V
ONCND___ | jGmpers | N1 (D) K5
09| OUT2 (K5) | K5 BCeN
24V Ka JGo8 o
o !
=lonD 1L GND g
OUT1 (K4) 12V
@ M o
REVU
TSTAT5 RELAY CARD
24\
GND
HEAT
24V

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected
Low voltage cabling, 18-20 gauge, unshielded

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional

Rear view of Tstat5-D

Optional External room temp or supply temp sensor

Date: Jan 2007
Hardware Rev15




Jumpers are on the relay pack module, labelled J2 and J3
Install these jumpers for modulating valves, this will route the GND of the 24VAC transformer to the zone valve



TSTATS WIRING DIAGRAM

RS485
Model: Tstat5-C (on/off valves) A NETWORK

1 SPEED FAN, 2 VALVES (ON OFF TYPE, 24VAC), HUMIDITY CONTROL
Low voltage wiring using relay pack

A-IN2 HUMIDITY
24VAC

A-IN1 RETURN TEMP

220VAC
110VAC

TSTAT5 POWER
D-IN1

FILTER SWITCH

NEUT {53 | sy IN1 =1 DN
/\/ AC HOT 03 GND A
—p) romorir. 24vAC
A SUPPLY FAN

12v

12V
24V

<] @ EZ’
K2 F(19 T
220V/24V
JUMPERS K1 J8 IN1 A
INT FUD K5
K5 F6) 1
K4 F(15
-1 __GND @ GND
(13)
(13)

TSTAT5 RELAY CARD

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected

Low voltage cabling, 18-20 gauge, unshielded

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, optional shield

/1N
/2\
% Rear view of Tstat5-C (binary inputs / outputs), Rev12
/5\
/6\
/7

Line voltage contactor for supply fan, line voltage solenoid for humidifier

Floating Control valve, power to open, power to close, 24vac

Humidity Sensor, temperature sensor and thermostat GND must be all tied together at any convenient GND terminal Date: Sep30, 05
Hardware Rev5C Rev12




TSTATS WIRING DIAGRAM

Model: Tstat5-C (on/off valves)

Cooling Tower Application
Low voltage wiring using relay pack

220VAC

TSTAT5 POWER
110VAC

ey IN1
L GND

| |24vAaC

/5\ :
K3
6
/6. K2
220V/24V | K1
= JUMPERS

| IN1
I K5
I K4
=L .GND

TSTAT5 RELAY CARD

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected
Low voltage cabling, 18-20 gauge, unshielded

Rear view of Tstat5-C (binary inputs / outputs), Rev12

12V
24V

A-IN1 SUPPLY TEMP

RS485
/3 NETWORK
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K3
K2
K1

IN1
K5

K4
GND /2\

12v

(20)
(19)
(18)
(17)
(16)
(15)
(14)
(13)
(13)

HEAT

Line voltage contactor for cooling tower fans, 220vac, less than 10amps total for K1,2,3

A Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, optional shield

Configure K4 jumpers for line voltage output, 1amp 220V pilot duty only

Date: Sep30, 05
Hardware Rev5C Rev12




TSTATS5C WIRING DIAGRAM

Fan: 1 thru 3 speed
Vale: On/off cooling

NEUT
(N) %E 1
AC HOT

A 24VAC Transformer

K4

NEUT COM

K5
NEUT E_
(N)

TSTAT5C CONTROLLER

K3 /2\

K2
K1

/1\ Max rating: 1AMP, 24VAC Overload Protected
A High voltage cabling per local electrical codes
Each tstat requires 24VAC at 1VA. Several tstats can share 1 transformer

Date: July 5, 2004
Hardware TstatRevU




TSTATS5B WIRING DIAGRAM

Fan: 1 thru 3 speed, line voltage
Valve: floating control, two pipe system

NEUT A o %E :
AC HOT

- A<

A 24VAC Transformer

NEUT A

"L L1 [ 54VAC

,\,ACHOT N ¢ NN
K3
K2
K1
COM
TSTAT5C CONTROLLER
OPEN
NEUT © “
(N)
CLOSE
HEAT (K4 KS
and/or
COOL

Max rating: Valve relays, 1AMP, 24VAC Overload Protected
High voltage cabling per local electrical codes

> [>[>

Max rating: Fan Relays, 10AMP, 220VAC Overload Protected

Each tstat requires 24VAC at 1VA + valve load. Several tstats can share 1 transformer

Date: AUG 30, 05
Hardware: TstatbB-12




TSTATS WIRING DIAGRAM

Model: Tstat5-B (on/off i/o)

3 SPEED FAN, 2 LINE VOLTAGE ON / OFF valves RS485
Low voltage wiring using relay pack NETWORK

TSTAT5 POWER

A NIGHT SETBACK IN'
HEAT
220VAC wasy IN1 21 [
110VAC T%J GND = CooL
i
24VAC 3
Z
K3 ()
K2
K1
LINE/24V
JUMPERS @ IN1 A
| 19 K5
I (15)
K
I @ GND
- GND (12 12V
12v P03
REVK
TSTAT5 RELAY CARD

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected
Low voltage cabling, 18-20 gauge, unshielded

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional Date: Jan12, 2004
Rear view of Tstat5-B (binary inputs / outputs) Hardware RevM

S>>

This jumper is required to energize the 12VDC relays on the relay pack




TSTATS WIRING DIAGRAM

Model: Tstat5-B (on/off i/o)

3 SPEED FAN, 2 VALVES (ON OFF TYPE, 24VAC)
Low voltage wiring using relay pack

/N

TSTAT5 POWER
NIGHT SETBACK

220VAC
110VAC

N\

FAN

sasy IN1 F21) m
GND [20)

IN1

RS485
NETWORK

HEAT

COOL

ONILV3IH

| |24vAC
|
| ©
1 (18) o
220v/24 @
JUMPER
— D)
I g K4
______ —d__ oo B GND
p——— Py 12V
REVK
TSTAT5 RELAY CARD

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected
Low voltage cabling, 18-20 gauge, unshielded

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional

Rear view of Tstat5-B (binary inputs / outputs)

This jumper is required to energize the 12VDC relays on the relay pack

Date: Jan12, 2004
Hardware RevM




TSTATS WIRING DIAGRAM

Model: Tstat5-Analog (analog i/o)
3 SPEED FAN, 2 modulating valves, external sensor, line voltage cabling

o= mmmmmmy RS485
| | A NETWORK
NIGHT SETBACK == IN1 ' ® , IN1
Changeover ! !
/External . : (14) :
Sensor 1 1(5) |
HEAT | | A HEAT
GND : (16) |
24VAC 147 |
COoOL | 118 | cooL
GND 1G9 | GND
24VAC LE%0) ]
| |
! ! 24VAC A
| |
1 1 8 rIrl
1 1 =
! I ®ld 3 |7
/5 : s dzlz|z B33
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1 3& 1
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| |
| |
| |
| |
FAN HIGH I @ |
MED | |
| @ |
LOW 123 [
AC HOT , |
220VAC I @ |
| |
110VAC 1 (25 1
1 @ 1
| |
Lo = J
A 12AMP, 125AV OR 7AMP, 250VAC, Overload Protected
A Low voltage cabling, 18-20 gauge, unshielded
A Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional Date: June24, 2003
A Rear view of Tstat5-Analog (analog input/output type) tstat Hardware Revl
A Optional termination point in ceiling space (source locally or see Tstatb accessories)




TSTATS WIRING DIAGRAM

Model: Tstat5-Analog (analog i/o)
3 speed fan, 1 modulating valve two pipe system, line voltage cabling A

RS485
NETWORK

HEAT/COOL A
GND
24VAC

HEAT/COOL

GND
24VAC

ONILV3IH

FAN HIGH
MED

LOW
AC HOT

220VAC
110VAC

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected
Low voltage cabling, 18-20 gauge, unshielded

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional Date: April 06
Rear view of Tstat5-Analog (analog input/output type) tstat

Optional termination point in ceiling space (source locally or see Tstatb accessories)
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TSTATS WIRING DIAGRAM

Model: Tstat5-B (on/off i/o)
3 SPEED FAN, 2 On / Off valves, line voltage cabling

IN1 ! !

IN1

NIGHT SETBACK ==

HEAT

HEAT

GND

COOL

COOL

GND

GND

SIS ENC)

>

FAN HIGH

ONITO0D
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MED

LOW

AC HOT

220VAC

110VAC

SISIEREIRIC]

Low voltage cabling, 18-20 gauge, unshielded

Optional termination point in ceiling space

S>>

12AMP, 125AV OR 7AMP, 250VAC, Overload Protected

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional
Rear view of Tstat5-Analog (analog input/output type) tstat

RS485
NETWORK

Date: June24, 2003
Hardware RevK




TSTATS WIRING DIAGRAM

Model: Tstat5-B (on-off i/o)
3 SPEED FAN, 2 Line Voltage On / Off valves, line voltage cabling A

o mmm - | RS485

NETWORK
1 1
IN1 ! A IN1

NIGHT SETBACK ==

/o HEAT
/6\ cooL

HEAT
NEUT

COOL
NEUT

GND
24VAC

ONITO0D
ONILVIH

FAN LOW
MED

HIGH

220VAC AC HOT
110VAC NEUT

12AMP, 125AV DR 7AMP, 250VAC, Overldad Protected
Low voltage cabling, 18-20 gauge, unshielded

Standard RS485 cabling techniques, 18-20 gauge, twisted pair + gnd, shield is optional

Rear view of Tstat5-Analog (analog input/output type) tstat Date: Dec 05
g ( g inp put type) Hardware Rev 5A/B-05

Optional termination point in ceiling space (source locally or see Tstat5 accessories)

18 guage, 8va typical to valves, 220VAC rated, MAX current is 1A at 220VAC, jumper on tsat is set for 220V

>




TSTAT5B WIRING DIAGRAM  [jodet: Tstat>-B

High Low alarm configuration

IN1 A IN1

Temperature Sensor . GND

220VAC 19 GND /2\ |
110VAC /\/ 20 7YV 12VAC (or DC)

ONITO00D
ONILVY3IH

3
= [
m o

@)

/a\ 3 JEB ;
1
:
ALARM © N 1
(DRY CONTACT) [ipF———————————————————————————J=-mmmmmmmccmmcooooa- H i

Line voltage supply is overload protected
Low voltage cabling, 18-20 gauge, unshielded

OK to parallel several tstats Date: May 20, 2003
Rear view of Tstat5-Analog (analog input/output type) tstat Hardware Revl
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TSTATS5A(B) WIRING DIAGRAM

Fan: 1 speed

Valve: None
0
() %E ! N 8 7 Z z
(H) T2 Slocd _ o MA
35zzz z74
A 24VAC Transformer
HOT @ A

(K2)

(K3)

FAN NEUT__ IS

AC HOT
1 /\/NEUT E_

Max rating: 10AMP, 250VAC Overload Protected
High voltage cabling per local electrical codes
Each tstat requires 24VAC at 1VA. Several tstats can share 1 transformer

Rear view of Tstat5-B (binary inputs / outputs) aatgi Dec(_)l_5t -
ardware Tsta

>




TSTAT6 WIRING DIAGRAM

3 SPEED FAN, 2 STAGE HEAT, NO COOLING

NEUT
1
TSTAT6 CONTROLLER

A 24VAC Transformer N 10
L<lzss=
S EENE
SO®OY

99888

AC HOT blxlxEkkIx
1/\/NEUT E&OM (o) bl I o ol

<

HEAT?2 K4
HEAT1 K K5
NEUT

HEAT

A Max rating: 10AMP, 250VAC Overload Protected
A High voltage cabling per local electrical codes

/3 Each tstat requires 24VAC at 1VA. Several tstats can share 1 transformer Date: Dec3,2002
Hardware Tstat6Rev2




TSTATS WIRING DIAGRAM

SINGLE SPEED FAN, Modulating Cooling Valve,
1 External Relay (rather than relay pack)

24VAC
TRANSFORMER
POWER 24VAC, 8VA PER ZONE
— 15
N—
CcoM TSTAT5 CONTROLLER
VALVE A Upper Terminal Block
RED 24VAC
(1 24Vac
BLK COM ™% GND
YEL VALVE SIGNAL (0-10VDC) é) Out1: Cooling Valve, 0-10V
V4
/ (4@ Out2: Fan Low
(5 Out3: Fan Med
A (6l Outd: Fan High
(79 In1: External Temp Sensor
24VAC RELAY (8N In2: Air flow
Lower Terminal Block
(8) ,
1B (7Y |—— (ON Out4: Heating Valve, 0-10V
|| (108 In3: Clock
(118 In4: Changeover
P(B:OVI\IIER/\/_ £\ (120 In5: Spare
12AMP, 125AV /3\ (138 GND
7AMP, 250VAC Pia] GND
EXTERNAL TEMP SENSOR
‘ OPTIONAL
SOP=not assigned

A Provide overload protection as required

L I ling, 18-2 hiel
A ow voltage cabling, 18-20 gauge, unshielded Date: July 5,2002

Hardware Rev13




> P P

Tstatd Transducer Mode Wiring

5v OR 10V ANALOG INPUT 09 SETPOINT :
5v OR 10V ANALOG INPUT [04 OCCUPIED MODE :
5v OR 10V ANALOG INPUT 03 ROOM TEMP
Q >
Olmmxm =&
GND 1\ SlzR R 2
% 24VAC \ | ﬁ%%EEEES
T <KISIGIZES s 7=
DDC Panel OO0 006
Transformer e @ @
Line Volts %E 24VAC % p 9 2 %
A3
TSTAT5
CONTROLLER

The user setpoint is sent from Tstat on terminal marked ‘Heat'.
This is wired to an analog input of the DDC panel.
The tstat can be set to operate over either 0-5Vdc or 0-10Vdc.

The room temperature is sent from Tstat on the terminal marked ‘Cooling’.
This is also wired to an analog input of the DDC panel.

The occupied status in the room is shown on the terminal marked ‘Relay1’.
When this contact closes, the power on terminal ‘01’ is connected to terminal ‘04’
So this can be tied into a digital input on the DDC, taking into account the power supply voltage.

The DDC and the Tstat generally share the same transformer,
making certain to keep the grounds for both devices common.
The tstat can be powered with 10-24V, AC or DC. Power consumption is 0.1W max

Date: Sept20,2002
Hardware Rev13D




Tstatd Transducer Mode Setup

The Tstat5 can be set to operate as a slave to a masted DDC controller. Communication
between the tstat and the DDC can be attained in more than one way, and variations of
these are possible on an as regested basis.The simplest method is described here, and
the basic idea is that the tstat will be set up to operate as a transducer, sending the room
temperature and user setpoint to the DDC over one or more analog and digital inputs of
the DDC panel.

Each parameter to be sent from the tstat is sent over a separate signal and tied to an input
of the DDC. The room temperature for example is wired to an analog input on the DDC,
the room setpoint is wired to another separate analog input on the DDC. Optionally, the
occupied status in the room can be sent to the DDC panel as a digital input.

To set the tstat in operation in this mode, enter the menu system of the tstat and set the
“sequence of operations” setting or “SOP” as it is shown in the menu system, set this
variable to 3. The steps to do this are shown in the diagrams. Once the steps are
completed, the tstat will reset and start sending the room temp and setpoint out on
terminals 4 and 9 respectively. You can do a reasonably reliable check that this has been
set up properly by pressing the occupied/unoccpied buttons and listen for K1 to go on and
off. For further verification, power the tstat down and re-enter the menu system. The SOP
variable still shows ‘003’.

The Tstat can be set to transmit analog signals over two full scale ranges: 5VDC and
10VDC. It depends on the DDC being tied into which range you will select. The 0-10VDC
range has a slight advantage in that the 0-100% output of the tstat is spread over a larger
range and will therefore double the resolution which the DDC can detect. If the DDC has 0-
5VDC inputs, set the value of “Full scale output” or “FSQO” as it is shown in the menu
system to “000”. For a full scale output of 10VDC, set this variable to “001”.
To convert the voltage signal from the tstat back to a temperature, use the following
calculations:
Temp (DegC) = Voltage * 5
Temp (DegC) = Voltage * 10

<for 10V full scale
<for 5V full scale

Note: for Farenheight, use the DDC to convert to DegF (F = C x9/5 + 32). The Tstat can
be set to operate in Deg F, but this setting affects the display only, not the output signals.
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YBURKE

[ SETPONT A [

)

Hold these two m

down for 5 seconds to
enter ‘menu mode’. CAL
for calibrate will appear

N

— |
1

/

| —
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I
/ \

L
|

$YBURKE

Ew SETPONT A [y
[CI OFP\ oN dq

Use these two buttons t
adjust the SOP value to ‘003'.

S0P

YBURKE

[Cw SETPOINT A [

STy

Use these twobutﬁ

to rotate through the menu
items till SOP appears to adjust
the “Sequence of Operations”

BURKE

1w SETPOINT A [

[E OFF ON |:|]

After 10 seconds, the display
with switch back to showing
the room temperature

ROOM TEMPERATURE/ VOLTAGE

10V

Output
Signal V[~

ov

0 DEGC
32 DEGF

50 DegC

ROOM TEMPERATURE



Two pipe system with 3 speed fan

)

Modulating Heat/Cool

1,2 & 3 Speed Fan

Supply_or_ Changeover sensor

Four pipe system with 3 speed fan

| Mod Cool
Mod Heat
1,2 & 3 Speed Fan

Optional supply sensor

Two pipe system with electric heat

)

3,2,1 Speed Fan

.———1 0-10V Cool }

1,2,3 stage heat

Supply_sensor

SOP=2,6

Return air system with 3 speed fan

L)

Mod damper %

1,2 & 3 Speed Fan
3,2,& 1 Stage Heat
Supply or Changeover sensor

@




TSTATSB VAV APPLICATION

Pressure independent, 3 stage reheat.

DIFF PRESS SENSOR

K5
COM A

O
K4 I e}
= 1O
o —
Z
®

o
3 WIRE ACTUATOR SNE
Z|S

ONILVIH

A 24VAC Transformer

NEUT .
AC HOT %E
Contactors N TSTATSB
HEAT3
HEAT2 & p 2
(K2 “2
HEAT1 KA1
(K7)
(N)

A Low voltage cabling
A High voltage cabling per local electrical codes

Each tstat& VAV require 24VAC at 7VA,. Several zones can share 1 transformer

Date: Nov 22/06
Hardware Tstat5Rev9




Return air system with 3 speed fan

Mod or floating %

damper

1,2 & 3 Speed Fan

Supply or Changeover sensor




Four pipe system with 3 speed fan

g Heat

| Mod Cool
Mod Heat

1,2 & 3 Speed Fan

Cool

Optional supply sensor




ez CABLE ; . 'N
RS485 CABLE
CONTROLLER

‘

RS485 CABLE
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RS232-RS485
CONVERTER

.} RS485 C E1

RS485 CABLEZ2

RS485 CABLE1 RS485 CABLE2

| ! :

[ -] e :
5 4 3 2 1 ! 5 4 3 2 1 i
o O O O O 1 2 3 o o O O O

9 8 7 6 O O O 9 8 7 6

o O O O o O O O

D9 female » l%}f 122 D9 female » ;u‘

’ COMBICON 3PIN

RS232-RS485 CONVERTER:
Jara 2102E -- do not need a power supply. connect the female side of Jara 2102E to PC

Jara 2107C -- need a power supply and toggle the switch to RS485 side. this type has a cable which is
used to connect to PC
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