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This full-featured thermostat is designed for cooling and heating
systems in residential and commercial buildings. The thermostat
can be configured for use with air handlers,fan coils, VAV’s, mod-
ulating valves and many other HVAC applications. All models
support BACnet and Modbus protocols which allows for easy
integration with big name control systems like Niagara, Siemens,
Honeywell, Johnson Controls, Delta, Reliable and Kreuter just to
name a few.There are five relays outputs and two analog outputs
as well as 8 universal inputs. These can be configured using

the T3000 free software avialable for download. There are more
than 300 settings with many options. This makes it possible to
configure these devices for most any HVAC application. Once
the unit is configured, you can save the file and copy it to other
controllers and backup project settings.

Options are available for occupancy, zigbee wireless and humid-
ity / enthalpy control.

* BACnet MS/TP and Modbus RTU protocols over RS485.

-rstatB Bacnet Thermostat

+ Baudrates of 1.2k,4.8k,9.6k,14.4k,19.2k, 38.4k, 57.6k, 76.8k and 115.2k.

» Well documented register list for easy integration with other systems.

« 8 universal inputs for external temperature, voltage, contacts, etc.

* 5 relay outputs, rated at 12~24vac @ 2 amps each.

« 2 analog outputs, 0-10V @ 100ma each.

* Color LCD display with configurable scroll bar.

« Easily configure the thermostat for practically any application.
» On board clock with infinite life supercap battery backup.

» Uses a 32 bit Arm CPU with 12 bit analog resolution.

T3000 Software
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Typical Applications

MODULATING
VALVES

MODULATING
DAMPERS

HEAT PUMP ‘

| TEMPERATURE

-Etats Bacnet Thermostat

7 FILTER SWITCH

OCCUP SENSOR

FLOW SENSOR

FAN STATUS

WINDOW

~ CHANGEOQOVER

"~ POWER METER

BTU METERS

Specifications

Outputs

8 Universal
Inputs
Operating
range
Supply
voltage
Power

consumption

Relay
contacts

Plastic
Housing

Enclosure
rating
Protocols

Baudrate

Temperature
sensor

Setup
Software

5 relay outputs 24vac @ 2 amps;
2 analog outputs 10V @100mA

10k therm, contacts, 4-20ma, 0-5V,0-10V

-30~70°C(-22~158°F) / 0 to 99% RH

12~24VAC/DC +20%, 50-60Hz

100mA at 12VDC

5 relays, 2A @ 24VAC
UL File No.: E169380

Flammability rating UL 94 file E56070

P31

BACnet MS/TP and Modbus RTU RS485

9600, 19200, 38400, 57600, 76800,
115200

10K thermistor £0.5°C

Free, no licensing, open source, down-
load from website

Ethernet

LOCAL USERS

REMOTE USERS

80 mm N
A
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TSTAT 8 BACKPLATE

XFORMER

24 NAC - OUT

GMND
15-24V AC/DC gg

@ ' HEAT PUMP
e wn
e e L -
(5 ~ >
., =
S, e
o | TEMPERATURE 6 AIRHANDLER | §
5 e
& | FILTER SWITCH @ =
- 42}
_ | occur sensor @ HYDRONICS
7 | ran sTaTuS ke 1
E ® ek
w ¥
> | winpow m R
= 4
B i g
= | CHANGEOVER @ -
PRESSURE SENSOR ® o =
% MODULATING | Z
AIR FLOW n— @ LA £
= o)
- 3]
o
=
*/ MODULATING =
DAMPERS 2
=
o

Approvals

Relay UL File No. E169380
HES T S LT PA66 UL 94 VO file E56070

FR-4 Epoxy Glass Cloth,
UL E479892

PAG6 UL 94V-0

PCB

Terminal Block

« 8 analog inputs, 2 analog outputs; 5 digital outputs

. Ir|1dustry standard BACnet MS/TP& Modbus proto
cols

T S

* Configurable user screen displays

* Day at home, work time, night at home, sleep and
holiday Schedules
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Bacnet Objects

Object identifier;Object name;Object type;Vendor name;Vendor identifier;Model
name;Firmware revision;Application software version;Protocol version;Protocol
revision;Object list;Max apdu length accepted;Segmentation supported
Ul1:temperature present value;UI12~UI9:present value

OLIVEIEEIR IS Object identifier;Object name;Description;Object type;Present value;Out of
service;Units

AO1:analog output 1 value;AO2:analog output 2 value

21T RN eIl Object identifier;Object name;Description;Object type;Present value;Out of
service;Units;Priority array

AVO0:baudrate select

AUEIGIAVEIREE Object identifier;Object name;Description;Object type;Present value;Out of
service;Units;Priority array

BO1~5:Relay Output 1~5

ElhElAellinlia Object identifier;Object name;Description;Object type;Present value;Out of
service;Units;Priority array;Polarity;Relinquish default;Active textinactive text

Part Number Scheme

Tstat8 — H—OCC-1B

* Tstat8 - Black :MOQ 50PCS

Code Description Description
Tstat8 | Thermostat B Black color
Description

H Humidity Basic model temperature and clock

WIFI WIFI

oCcc Occupancy sensor

220 220V

ZIG Zigbee

Structure Highlights

L -

r m = POWER

« & a

R ~ 8l

« 8 ()
o [ edl

o O |60 k2| OV &

Self reset fuses ‘ | ,

. 2|%| 7= Mount on electrical
o & 5% box or surface mount
cH|M| @ 6|

I+ ol % ce—Pluggable base
[t ¢ ol o

col e

W,
. -~ =

Jack to network !
Mounting screw
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Eat8 Bacnet Thermostat
Menu Item Details

A
Tstat8 have several advanced menu items which
can be adjusted in the field to suit the specific ap-
plication and tune the operation of the thermostat.
All the parameters are set up at the factory on an 1 4 9
order-by-order basis and will give satisfactory re- SET w 0C
sults out of the box. -

SE m

Occupied Time 00:16:

Occupied/Unoccupied

LCD Screen Display

1 .When you press (€] or [P} , it will increase or decrease the set point value. The value will flash
two times, then it will confirm the setting automatically.

SET SET (23.0°C SET
FAN FAN FAN

SYS Sie SYS

Occupied Time 00:16 Occupied Time 00:16 Occupied Time 00:16
e [ 1|E3F= 1 EAF=

2.In normal mode, press both (] and[p]at the same time,and hold for several seconds,this will
switch to the menu mode. Press (4] or ] to scroll through the menu options such as ‘Add’,
‘CAL’, ‘bAU’, ‘UNI TS’ and many others.To change the values at a particular menu, press[A]or(v]
the value will be stored automatically.

To change the unit’'s address, scroll through the menu until you reach ‘Add’. Press [AJor [¥] to
increase or decrease the unit’'s address from 1 to 254.

To change the baudrate, locate ‘bAU’ within the menu and use [A]and (¥]to choose 1 9200 or
9600.
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Custom Enclosures and Logos

14.9<

SET 19.0C
F‘\N On
e (Heat

2

Black Tstat8

|
i
Fir

e S

Tstat8-H-OCC Tstat8-H-Zigbee

T3000 operation

1.Visit https://tinyurl.com/y7uyu9n3, download T3000 software and install it;

2.Plug Tstat8 in power,connect the Tstat8 to a PC via RS485 or Ethernet;

3.Start the T3000 software,click @_ to scan,the following view will appear. Close after the scan is
complete.

tS-@»RoQ:EmEoE & QA

Information Inputs  Outputs Variables Programs Loops  Graphics Schedules Holidays Trend Logs Alarms gce)itr‘:’t:rk Configuration Discover Buildings

Click to scan Tstat8 connected

File Tools View Database Control Miscellaneous Help

t~F@»w0:meE #0Q |§

Default_Building->Default_Building
ID Address 64 SerialNumber 95238
Firmware Version 1.9 Model  T3-8AIBAOSDO
Hardware Version 3 — -
TCP/IP Info Scan Result g
IP Model
SCAN RESULT:
STATIC v
IP Address
1@ 1k’ n
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Tstat8 detected Click to close when discussingTstat8

T3000 Building Automation System  2017.03.02 - -

File Tools View Database Control Miscellaneous Help

Building View

4. Click Tstat8 log, then click =1 | this will display all of the Tstat8 inputs. Change the name of
the input and range that fits the application.

Click to show input information| PPress range to different choices
Click to change the name |

T3000 Bjilding Automation System  2017.03.02

File Tocls View Database Control Miscellaneous Help

ﬂ - A B . Q

ot sl NUM Ful Label Auto/Manual Value Units Range Calibration Filter Function
""" i] PANEL112 “[|x Inputl Auto -100.0 c Adjust... 0 Normal
B n paneld4_10 2 Input2 Auto -100.0 e 10K Thermistor Type Adjust... 0 Normal
0 3 Input3 Auto -100.0 ' 10K Thermistor Type Adjust. .. 0 Normal
[l rec 4 Inputd Auto
-4 T3-8ABAOGD0:95236-15-192168.0.44 || 5 Inputs Auto Select Range Number
6 Inputs Auto B | -
----- = 120 p———— - ter Units Number : v ok ] [ concel | 10K Thermistor Type2
..... ‘ T3_22A1 8 Inputs Auto ©0. Unused o7 "
..... {8 T3.8A06D0 :D Intzf.n: Temp Sensor :1;:) Ocaupied/Unocapied ®0-5v
iy i © 1.10K Thermistor Type2 8. Unoccupied/Occupied -
""" A% 13.840600 1 €02 Sensor Auto = e L
2 ‘ T3.PT12 12 Lighting Sensor N/A © 2.0-100% (9. Open/Close
4% T3-8ABAO6DO:33685761-5-192168.03 © 3.0nfoff (© 10. Close/Open
@ ] T3-BB/LB/TB92294-250-192168.097 o5 1 & s Ty
- co2.NoDE
5.0ff/ 12.0-20ma
| TsTaTe © 5010y ©
= u TSTATS © 6. Custom Sensor2
- | TstaTs

-~ [ Tstats
- | TstaTs

TSTATS
= H TStat8:98399-23-192168.0.97
| Tstatse406-14-192168097
- | Tstaos-7-192168097
- [ Tstetsoszs1-192168097
E TStat8:98429-22-192168.0.97

TStat8:98431-24-192.168.0.97
TStat8:98489-8-192.168.0.97
{l] T3-8B/B/TB-SN1122

ﬂ temcol

ﬁ temcopanel

n temcopanel

n temcopanel

B Test

fi TesTTB

[ Tstets-snistor3

G B, Serial Port

iststB Ic
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5.Click E to see the status of the Tstat8. This window will display setpoints, temperature, inputs
and outputs.

[Click todo settings]

[ 13000 Building Automation System  2017.03.02

File Tools View Database Control Miscellaneous Help

Inputs [ Alt-I]

— Te re and Setpoint
254 ; = i
Sensors and feedback points wired to the controller I I fccess SebEhec Setpoint
T Name: TSTATS DAY NIGHT
] panei4_10 Occupied Unoccupied
' RPC Firmware Version 2.9 ] Model TStats Cooling -
{5 T3-8AIBA06D0:95236-15-102.168.0.44 e e [ Heating - -
B 13220
B 13220
m T3.8A06D0 Date Friday, Dec 23, 2016 Time 01:39:27PM Sync Time =30 30
Current - -
{5 13840600 - — Temperatre D = —
ﬁ' T3PT12 Temperature  27.9 ‘7:‘ FanMode Off - - = =
T3-8ABAOSDO:33685761-5-192.168.0.3 7 F =
ﬁf‘ Overide Period 0 Time Left 0 B
|| T3-BB/LB/TB:02294-254-192168.097 = euln = —
PID1 Mode COOLING 1 0% Cooling @) B
. | Co2.NODE L. 1
HEATING 1 Heating —
u AT PID2 Mode 100% .
u TSTATS B —— —
Free Cool Available g Free Cool Feature Normal  N/A Fon
ﬂ TSTATS =
— | TsTaTe prrm—— 15 — 15
o u TSTATS Input Output
u TStat8:98399-23-192.168.097 [Name [ value [Name [ value
u TStat8:08406-14-192.168.0.97 0 Inputl -100.0 1 Outputl off
1 Input2 -100.0 2| Output2 off
| Tstet8:98419-21-192168.097 e i [T off
u TStatB:98421-7-192.168,0.97 3 Input4 -100.0 4|Output4 off
; 4/ Inputs -100.0 5 Outputs off
u TStat8:08428-1-192.168.0.97 5/ Inputs o 5 Outputs 0.0%)
e u TStat8:98429-22-192.168.0.97 6 Input? -100.0 7 Output? 0.0%
7 Inputs -100.0
- [ Tstat8:98431-24-192168.097 2 i —— T
o u TStat8:08489-8-192.168.0.97 9 Humidity Sensor | N/A ]
z 10 CO2 Sensor 400
f] T3-8B/LB/TE-SN1122 11 g S .
1] temcol
il temcopanel
" temcopanel

6.Click * to to edit advanced settings. The window below will open. Click “PIDs Tables” to edit
PIDs and change the function of the outputs.

|(ilick to * show paramet%er tab below{

B &
* Parameter - o @ =
D Address | 254 Enable Change | Name:  TSTATS e ]
General Setting.
Occupied setpoint control
Braudate 11520+ IputFter s s
KeypadSelect 44 - [REEeREy 1.0 Powenp Setpont 20 Short Cyde Delay 0 efatt [
Powerup Mode [ ast +  Sequence Fancol v Roundngdsplay normal | Keypad Lock | Lock OFF 7 BaduightOFF Tme 255 mn
Tempunt <« e [ b - [ [y DesdMaster ©
T sl e =
s TmeLeft 0 min  Override Period 0 min | EnableDisse Disble - SetPantDaglay Terperat
g T
R e Tranducer Temperature Setting Senwitvty. | 100
s il = Max 255 Min 255
Pt
e oy o o =
Setting Max M DeadBand Dead Band ""Mw"“ Cooling DB Heating DB s T
e 0o J(=_Je [} fmen -] o e 2 ou < ow < cor e e ) L) e
B ey
5 =] — - pedireanie km‘_‘ : z Heatng Stages 1 Coolg Stages 1
‘Descrpton | Control [ intertock [esti | Coast | Cooll
rosmt  ote ot Ot pem non | (2EEe0N) (O] Heaton: | i T o ot - Chi ktl t“Heating St g
Lot (meraisern -] (T ot Jon o Jso ][5 e - ] ome om ick to set“Heating Stages
proe—— s 3 5 R — value
Loop2 AvgTemperat v  26.1C  200.0 100% 100.0 10 [ s oo -
el
3 300.0C H 13 L] s | — ] =
ozl Sevot Click “PID Tableto set Dialog; e loed
P mL o1 w% B s
PID3off Sepont 0.1
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7.Click the schedule icon Q to go to schedule window,you can do schedule settings.

Each day we support 6 events, and you can select the mode for each event:
For home mode, unit will use day setpoint to control the outputs;

For work mode, it will use night setpoint to control the outputs;

For sleep mode, it will use sleep setpoint to control the outputs.

T e T T — e e — e ]
I\.I o = iy ST =0 -ﬁ
Widkty Aoutre
| iem  Tee
:i. [
|2 [=c 2 s
| R
|a =
|
|

it hnmﬂn-ﬁd"-_ Dieie | Ersbile

— | -

For example as below:

when time is between 6:00 to 9:00, unit will work on home mode;

when time is between 9:00 to 18:00, unit will work on work mode;

when time is between 18:00 to 22:00, unit will work on home mode;

when time is between 22:00 to Tuesday 6:00, unit will work on sleep mode.

Schedules
Weekly Routine

Item  Time Monday
1 0&:00
2 09:00
3 153:00
4 22:00

After you setup the Monday schedule, you can copy the Monday setting from Tuesday to Friday,
then you can use the “Copy To Monday-Friday” function to copy the setting.

Insert | |l1:n::¢:l1,|I To Munday—Frida?| | Delete |

09
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Schedules.
MR e . - S —
ey Time Monday Tusesdday Wednesday Thirsday Friday Satunday Sunday Habdlay
1 DOl |
2 O5: 00
3 15:00
4 200

If you need different setting for each day, you can use insert function to edit your schedule, for
example, on Saturday, double click the window and it will show a small dialog to insert new event

and you can set up the time.

Item  Time Maonday Tuesday Wednesday  Thursday Friday Saturday Sunday Haliday

1 052000

2 05:00 Wk Wk Wok Work Wekk

. | 0 |

4 2z fSmp iSeep  liskes (S mees [ L

oy =
E-0:00

Schedules @

Weeldy Routine

Itemn  Time

08:30
5=00
130
18:00
2030
2200
130

[ W oy oW b W b

| Insert | Im?&m-ﬁ'ﬂv Db o | Eriable:
L J

Save

So on Saturday, when time is between 8:30 to 12:30, unit will work on home mode;when time
is between 12:30 to 20:30, unit will work on work mode; when time is between 20:00 to 22:30,
unit will work on home mode;when time is between 22:30 to Sunday 6:00, unit will work on sleep

mode.
Note: Select “Enable” option to enable schedule function.After edit schedule, make sure click the

save button to save the setting !

N
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Tstat8-wifi Set Up

1.Configuration Settings

To set the password and IP address of the Tstat8, two methods are available:Key setting and AD-
hoc setting, or using the T3000 software Key setting.

ADhoc setting

ADhoc is a singel hot model,which supports iphone,win7&8.The IP default address is 10.10.10.254
Step1.To set passwords and IP addresses in Adhoc mode, start the Tstat8 first, then scan for a wifi
signal named ‘USR-C210’ from a computer with wifi, connect to the wifi.

-EtatS Bacnet Thermostat

g * (M) x || <([11010100254 ) default server address 10.10.10.254
& BEE {5 TemcoForum 4 A9E5 - GP... o
| U snEmE x |+

@ EREE TS

ERlLIEHE R EE

®  FIFTizImE.

firF ozooiood o AIERSEEE 10.10.100.254 EREFEEE.

5 HRESSEERUA RSN AU SR SIS (T e s
HIEAINID).

USR-C210 oz

Temco

ChinaMet-CxMz

TP-LINK_71BA

Danke

ChinaNet-2.4G-202

EEEEREEE

ChinaMet-k2CA -

11
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Step2.Enter the Module MAC. The Module MAC:D8B04CDBFCA2

Web:V2.3.4

System Status

WiFi Setting

Trans

Extra Function
System Setting

Firmware Update

About

Setting

Firmware Version:V3.0.0

USR IOT

-10T Experts-

Module Mid

WiFi Mode

USR
AP SSID

Module Ver:

AP IP:

AP Secure:

STA S5ID:

STAIP:

STA Gateway:

D8B0O4CDBFCAZ2

: USR-C210

3.0.0

: apsta

10.10.100.254

» USR-C210

NONE

SHL

192.168.2.106

192.168.2.1

Be Honest, Do Bes

Module MAC:

« Module Ver:
The current
firmware versio

* WiFi Mode:

The WiFi mode d
module contai
AP/Station/APS

Step3.0pen your browser,enter IP 10.10.100.254,then you can set your password and IP as be-

low:

Web:v2.3.4

Firmware Version:V/3.0.0

USR 10T

-IOT Experts-

WiFi Mode Select

WiFi Work Mode: | AP+STA mode [~ ]

AP mode
Network Name(SSID): USR-C210
Password(8-63 bytes): NONE
1P Address: 10.10.100.254

Mask: 2552552550

Router SSID: Temco

STA Password: ™™™

DHCP: Enable

STA Mode

The AP password
is 8-63 b

(STA password
without this
restriction), NONE
said no
encryption; Case
sensitive

Web:v2.3.4  Firmware Version:V3.0.0

USR IOT

-I0T Experts-

Serial Port Setting
Baud Rate (1200-460800 bps): | 115200
Dat3 Bit: |8
Check Bit:
Stop Bit: [1
CTSRTS/485 |NFC
Network Setting
SocketA Connect Setting
Protocol: | TCP-Server
port: 502
Server 1P Address: 10.10.100284] |
onnect Setting
Protocol: [UDP-Server
Port: 1234
Server IP Address: 10.10.100.254

* Baud Rate:
1200~460800bps

CTSRT5/485:
Default is NFC
Port:
1~65535
Server IP
Address:
When the module
is Client, the
remote server
addi be

IP or domain
name
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T3000 setting
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The T3000 software also has the ability to set the password and IP of the Tstat8.
Step1.Visit https://temcocontrols.com/ftp/software/T3000.zip, download T3000 software and

install it;

Step2. Apply power to the Tstat8, connect the Tstat8 to a PC via RS485 or Ethernet;
Step3.Start T3000 software,click to scan,then you can find Tstat8 as below.

File Tools View Database Control Miscellaneous Help

Serial Number 65533

Temperature and Setpoint
Setpoint

=& Default Building ja . Ocaupied |7 Unocaupied [¥)
&m Local Network
] BTUMeter Firmware Version 3.5 Model TStats
XI BTU_Meter:33685761-253-192.16¢ T —
5 BTU Meter: Hardware Version 255 Pic 0 Current
I FlowMate Temperature
il cramser
ﬁ FD_TEST 144 Date Monday, Feb 27, 2017 Time 04:48:12PM -
B Humdity
‘ Humdity Temperatwe 189 [C ~ FanMode OFf v
'_-! T3DEMO Overide Period 60 Time Left 0
{) temcop e G
PID1Mode  HEATING 1 98% Cooling
X% T3.8A06D0 .
i Mode  HEATING 1 Heating @
[ TStat8:96471-12-192.168.0.200 2 100%
i) t el _
g temcopan Free Cool Aveiebie. [0 Free Cool Feature Normal  N/A
*[@ Demo £
@ TSTATS o Output
x{@ TSTATE = Tvae = Tvae
x[@ TSTAT8 0/Input1 4 1 Outputt off
1/ Input2 3| 2 Output2 off
i TsTATE 2 Input3 3 3 Outputs off
x| Tstat8:984217-192.168.0.97 3 Inputs 3| 4 Outputs off
4 5 5 Out ff
x| Tstat8:98428-1-192.168.0.97 z m; 2 S N
x| Tstat8:98429-22-192.168.0.97 6/ Input7 2 7 Output? 0.0%
7 Input8 2]
x| TStat8:98489-8-192.168.0.97 e T
Tstat8-wifi [5 Jrstatsisssss 254-192.268.0.45] 9 Humdity Sensor N/A
10 CO2 Sensor
X : -254-192.168.1. 11 Lighting Sensor 793
x|l TStat8:65541-254-192.168.1.16
x|l Tstat8:65659-254-192.168.0.133

TStat8-SN196609

& Serial Port -




Zigbee Setup

Click @ to scan,you can find the Zigbee BB.

15 73000 BidingAveomton SERIEOT1

File Tools Wiew Database Control Miscellaneous Help

LGOS oOEEOE#AR

........ Default Buildi :
=] r':TDi ault_Building * Setting
E| -------- ré:li Local Metwork
P : u BTUMeter1111111 IP Address
__________ . u POWER METER () Obtain IP Address Automatically

Connect one tstat6 and two tstat8,then you can set the parameters of Zigbee BB.

= | POWER_METER
n TStat6:72794-6-192.168.0.97
u TSTATS
u TSTATS

Device Serial Port Config

R5485 SUB : Unused - 19200 -
Zigee: (" Modbus Master v )| 15200 - |
R5485Main:  nused - 19200 -
LISE Port : (@ Com port GSM

| Fighee Information |

Network Health ]

You can also get more information using Temco Modbus Poll tool.

{2 72000 Building AutormatGRESRER

File | Tools | View Database Contr

‘ v | Connect

Change Modbus ID

& Modbus Poll

Register Viewer

Export Register List to xls

Load firmware for a single d

Load firmware for many devi

Flash 5M
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As below,ID 255 means reading zigbee BB itself. Address 299 indicates how many units are con-
necting

For this test, there are 3 units connecting:

reg300: ID + 256 of unit 1, the highest bit set to 1 means that device is online, if it is off line,
reg300 =1D =18

It's the same for reg301 and 302 and so on.

b4 Temco Modbus Poll - ModbusPoll1

A
1 i
T H % % S X($X)Ix 05 06 15 1€
File Edit Connection Setup Functions Display Vi Window  Help
IF
4 ModbusPolll
Model Name: Read,/Write Definition B J‘g
Connected L e
Description | Addresd | Functon: 03Read Holdng Regsterst®)  + | [ carc
E E | | Address: -2'99
1 1
2| ;|| cuantty:
3 1 S Rakes 1DUD [ ReadMirite Once ] (
: Fl ) View '
== - § Raows
= 2 ) @10 ()20 ()50 (71100 () Fit to Quantity i
6 6 . N
D -
] . | |splf':|y ~ [[]Hide Alias Colurmns
1 g A oskpes) k] [] address in Cell
8 8 []PLC Addresses{Bace 1)
< | i
T |
Connected
Description | Address | value
| TOTAL NO | 99 3
ELBADCR F 300 274
SLBADDR L A1 2565
SLBADDR L 302 262
SLBADDR L 303 il |
SLBADDR L 304 1]
SLBADDR L 05 ]
SUBADDR L 306 a
SUBADDR L 07 1]
SUBADDR L 308 1]
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For debugging:

1.

First make sure the zigbee unit is connected to the zigbee network, when it is connected

you can see the red led keeps on, otherwise it will be flashing.

©m BN

In these two situations you can try to re-power the zigbee BB

If you wait for a long time the zigbee BB cannot find the units

If you find the units by T3000,but when you click the unit icon you can not access them.
Using modbus poll to access each of the unit

. -~ e — .
%&j Temeco Modbus Pcfi - modbuspalll . -

EFiIe Edit Connection Setup Functions Display Wiew Window Help

e H W % [ @ X 1 1x 05

¥ ModbusPolll

Model Name: Tx=15: Err=0: ID=2
Connected |
Read/Write Definition ﬁ
Descr

1 Function: 03 Read Holding Registers{4x) -

2 Address: 0

3
] | Quantity: e

A
? | Scan Rate: 1000
i 1 View
i | Rows

7 @10 20 (@50 (100 (O Fit to Quantity

g Display:
[ L : [T Hide Alias Columns

< | 5 Unsigned T [ address in cell

1 | f []PLC Addresses(Bace 1)

-




Schedules

The schedules of Tstat8 can be managed using T3000 software and Bacnet.Select Modbus protocol
when you use T3000,and Bacnet protocol when you use Bacnet.

{ 73000 Buiding Automation systemA0TZB31 . —

File Tools View Database Control

[ EORCK E 3 Yo,

Default_Building-> Default_Building

[ ’% Default_Building

= ,4% Serial Port

.‘% Local Network

=]  Com?
x B
‘B

- ,a% Virtual Device

Miscellaneous  Help

Temperature and Setpaint
ID Address 3 i :
Serial Mumber  §5539 Setpoint - = .
e — al
Schedules -
c— —
Weekly Routine
Item  Time Monday Tuesday Wednesday Thursday Friday Saturday Sunday Holiday
1 o500 [Home  Home  Home | [Home  [Home  [Home | |
2 om0 [ ol I
€02 NODE 3 000 O e
4 100 [ Home  |Home  Home  [Home |[Home  |Home |
PWMTRAN, 5200 ! [ |
T8_244
~ TStat101760--252
[ Insert ] [Covaa Mcnday%nday] i Delete [¥] Enable
-
= = a
e |
. Vet Ancther Bacnet Explorer - Yabe I T—

File
@ X

Devices

Functions

Options

Help

Subscriptions, Periodic Palling,

o freeBl
freeB2

r nn

-

Address Space

----- [ ANALOG_VALUE:S
----- [ ANALOG_VALUE:7
----- [ ANALOG_VALUE:S
----- [ ANALOG_VALUE:S
----- [ ANALOG_VALUE:4
----- [ ANALOG_VALUE:3
----- [ ANALOG_VALUE:2
----- [ ANALOG_WALUE:
----- [ ANALOG_VALUE:15
----- [ ANALOG_VALUE:13
----- 2 ANALOG_VALUE:20
----- i# BINARY_OUTPUT:1
----- i BINARY_OUTPUT:2
(g BINARY_OUTPUT:3
----- i# BINARY_OUTPUTA4

Leg

Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
Garbage
(Garhane

| Device i
e |

« Simple Schedule Editor

Walidity Start Date
2017/7/27

Validty End Date
200777730

Weekly Schedules

=4k [0] : Monday -
----- 2:0000=0

m

----- 5:00:00=0

-4k [1]: Tuesday
----- 18:00:00 = 1

----- 5:00:00=0

E-ig [2]: Wednesday
----- 18:00:00 =1
----- 2:0000=0

----- 3:00:00=0
B@ [3] : Thursday

...... 18- — 1

Objects properties references

lUpdate & Read back

Optional Bxception Schedule not implemented
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Managing schedules in T3000
The schedules can be managed using T3000 software.Below are the steps:
Step1.Visit 107.170.34.189/ftp/software/9TstatSoftware.zip ,download T3000 software and install it;
Step2.Plug Tstat8 in power,connect Tstat8 to PC via RS485 or Ethernet;

Step3.Start T3000 software,click Iﬂl to scan,then you can find Tstat8 as below.

Schedule log Time

{uj T3000 Building Automation

File Tools View Database Control Miscellaheous

Temperature and Setpoint
Setpoint

ID Address| 3 Serial Number 65539

r
Schedules

2, Local Network

Weekly Routine
Item  Time Monday Tuesday Wednesday  Thursday Friday Saturday Sunday Holiday Dats

L |oe00 [Home — llHome  JlHome | JHome  JHome  Home I |
08:00 [ N R N R A N —

Bl Serial Port

Gy Com
_—

2
« [ CO2NODE 3 0900 — ) Schedule State
- 4 00 [ lHome  [Home  [Home Home  Home  Home | |
X PWMIRAN, s 20 ! 11 7 ] [ | ]
Tﬁ‘a“"go T u| Ta244

. TStat101760--252

- o Virtual Device

[ — ] [CnpyTn Mnnday¥r\day] [ Delete []Enable

Save

o Tstat log
B T8 244

Click to select the thermostat.

Schedule log

Click to show schedule details.

o Time
Weekly Routine

Item  Time
06:00
5:00
09:00
158:00
22:00

L R A N

This is the time list.

o Date
Monday Tuesday Wednesday Thursday Friday Saturday Sunday Holiday

The date diaplays from Monday to Sunday and Holiday.

o Schedule State
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The schedules can be managed using Bacnet.Download Yabe software as the link:107.170.34.189/
ftp/software/yabe.zip and install it. Connect Tstat8 to the computer,select Bacnet protocol.Start the
Yabe software,add the device.
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&< C | @ Secure | https://www.bravocontrols.com/ftp/software/

Index of /ftp/software/

e
1@softwareManualBevi.zip
12AccessDatabassEngine.zip
13Zichee SupporiDocs.zip
146K 7888 Linux.zip
1ModbusDl]l.zip
205o0ftwareManualBev? .. chm
2ModbusDl]l.zip
SModbusD11TestForVB. zip
6ModbusDl1forVc.zip
7ModbusDllForVC Example.zip
9TstatSoftware. zip

Blank RMA.doc

CC2531 Driver.zip
ExamplePRGFiles.zip
I5PTool NoCheckingHex.zip

ModbusBacnetRegisterslistRev®. xls

T2eaa.zip

Ti0@@alpdate. zip

Add device(search)

13-Apr-28lc @6:
@3-Mar-2815 a2:
27-Dec-2al4 8a:
27-Dec-2814 8a:
27-Dec-2814 84:
29-Jun-2815 83:
27-Dec-2814 8a:
27-Dec-2814 8a:
27-Dec-2814 a8a:
27-Dec-2a14 8a:
15-May-2al17 a2:
15-Feb-2017 BB:
@a9-Mar-2817 68:
14-Jun-2817 83:
19-Apr-28ls &7:
@6-Jun-2817 a5:
24-Jul-2817 87:
@7-Jul-2817 @7:
15-Mar-2al17 a9:

Subscriptions, Periodic Poling, Events/Alams |_

Objectld  MName Value

File  Functions Options Help
@ X
Devices
éﬂ Devices
Device
r B
 Search M
General
Retries |3 Timeout 1000 1=
BACnet/IF over Udp
Port BACD =
Local endpoint 192168045
BACnet/MSTP over serial
Port COM7 -
Baud 15200
Add 5
ess Spase Source Address -1 *
Max Master 127 =
Max Frames 1 * m

Port
Baud

Password

Interface

BACnet/Ethemet

BACnet/PTP over serial

com7 -
18200 =

Il
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Add device(search)

Click to add via BACnet/MSTP .

Add device(search)
@)
Click to add device.



23

Right click “WR1” log (weekly routines) to set up the weekly schedule date.For the weekly routine,
if status = 1, means unit will go to occupied and if status = 0, means unit will go to unoccupied.
When the time is set up, click “Update & Read back” button to save and read the setting back.
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e

» Yet Ancther Bacnet Explorer - Yabe

File  Functions  Options  Help

@ X

Devicgs
-~ @ freedl
b @ freed?

[ata]

Address Space

----- |2 ANALOG_VALUE:2
----- |2 ANALOG_VALUE:7
----- |2 ANALOG_VALUE:S
----- |2 ANALOG_VALUE:S
----- |2 ANALOG_VALUE:4
----- |2 ANALOG_VALUE:3
----- |2 ANALOG_VALUE:2
----- |2 ANALOG_VALUE:T
----- |2 ANALOG_VALUE:15
----- |2 ANALOG_VALUE:19
----- |2 ANALOG_VALUE:20

Log s

Subscribe

m

4

Garbage | Show Schedule

« Vet Another Bacnet Explorer - ‘l’a'

Subscriptions, Perodic Palling,

File  Functions  Opticns  Help
© X
Devices
o freedl B
@ free82
- nn r
Address Space + Simple Schedule Editor

----- [ ANALOG_VALUE:S

Validity Start Date o

----- P2 ANALOG_VALUE:7 Validity Start Date Validty End Date
----- & ANALOG_VALUES = =
= - 2017/7/27 T 2017/7/30 0
----- |2 ANALOG_VALUES
----- |2 ANALOG_VALUE:4
----- |2 ANALOG_VALUE:3 Weekly Schedules
----- )2 ANALOG_VALUE:2 =g [01: Monday -
----- }2 ANALOG_VALUE:1 - 220000=0
----- }2 ANALOG_VALUE:15 - 600:00=1
----- |2 ANALOG_VALUE:19 - 8:0000=1 1
----- |2 ANALOG_VALUE:20 oo 30000 =0 E
----- (@ BINARY_OUTPUT:1 =g 1] Tuesday
..... i@ BINARY OUTPUT:2 - 180000 =1
..... (@ BINARY_DUTPUTS3 - 220000=0
..... i@ BINARY_DUTPUT4 - B0000=1
..... (@ BINARY_OUTPUT:S s 300:00=0
..... L oang El-igh [2] : Wednesday
=
Ewmr | 18:00:00 =1
----- 22:00:00 =0
1+ N R, 6:00:00 = 1
Gabage | e 9:00:00 =0
aroage =
Carboge £+ 131 Thursday I
Garbage H H. 12-00-00 - 1
Garbage
gaﬁage Objects properties references
arbage
(Garbage
Garbage
Garbage
Garbage
(Garbage
(Garbage
Garbage
Garbage Update & Read back
Garbage
Eaﬁage Optional Exception Schedule not implemented
IAMAOS

*A8 Validity End Date

o Update&Read Back
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o Validity Start Date
Validity Start Date

2017/7/27
Click to set the start date.

Validity End Date
Validity End Date

2017/7/30
Click to set the End date.

Weekly Schedules
Weekly Schedules

Elu?} [0] : Monday
----- 22:00:00 =0

----- 5:00:00=0
=-4g [1]: Tuesday

----- 12:00:00 =1
----- 22:00:00 =0

----- 5:00:00=0

=-ig [2] : Wednesday
----- 18:00:00 =1
----- 22:00:00=0

----- 50000 =0

-4 [3]: Thursday
P 10-N0-00 — 1

m

This tab shows the Weekly Schedules details.

o Update&Read Back
| Update & Read back

Click the log to update &Read Back.



Annual routine schedule
Step4.Right click “AR1” log to set up annual routine date.You can set up the annual date from this
tab.

. Yet Another Bacnet Explorer - Yabe |

File Functions Options Help
@ X
Devicv:es
Address Space
----- [&: ANALOG_VALUE:2
----- [&: ANALOG_VALUE:7
----- [&: ANALOG_VALUES
----- [&: ANALOG_VALUE:S
----- [&: ANALOG_VALUE:4
----- [&: ANALOG_VALUE:2
----- & ANALOG_VALUE:2
----- [&: ANALOG_VALUE:1
----- & ANALOG_VALUE15
----- e ANALOG_VALUE13
----- [&: ANALOG_VALUE:20
..... i# BINARY_QUTPUT:1
..... i# BINARY_QUTPUT:2
..... i# BINARY_QUTPUT:3
..... i@ BINARY_QUTPUT:4
..... i# BINARY_OQUTPUT:S
..... m
_____ %‘ 1 & Subscribe
Log f Show Calendar
« et Another Bacnet Explorer - Yabe —
File  Functions Options Help
@ X
Devices Subscriptions, Periodic Polling, Events/Alams
o freeBl i
- ® fread? o || | Device  Objectld Name e — S
AddressSpace |, Calendar Editor an - —— Elilg
2 ANALOG_VALUE:E =m0 =5 S5 E8= =5 SRR SN
B ALOC VAL E 2 ) - , i‘,—‘ﬁ: E8— =1 E/= E/m E/A =1
]2 ANALOG_VALUE:G e " BAR 2 = = = * e
.} ANALOG_VALUES RER-RBA-FA=Am AR A~ | |=
..[& ANALOG_VALUE:4 ST T T S v
]2 ANALOG_VALUE:3
|2 ANALOG_VALUE:2 13 12 ié E g ﬁ 3_; = i : : ’ : ! )
2y ANALOG_VALUE:1 23 M4 5 2% % 29 =
|2 ANALOG_VALUE:15 v 31 1 2 3 4 5
B oc e ) Todwy 727 S N N L N
(@ BINARY_OUTPUT 1 &
- BINARY_OUTPUT:2 TetmEes:
i BINARY_OUTPUT:3 EHAH 32/10/2094 " 16 17 18 19 20 21 22
(@ BINARY_OUTPUT:4 EH— 2/11/2094 =
i@ BINARY_OUTFUTS %g% b 85l =
E AR1 AP 5/11/2094 2 24 = e a2 = 2
.. WR1 BHAE £/11/2094 il
- EHE 7/11/2094 o —
Gagrbage %gﬁ ﬁl }% 8
gaﬁage %%: 11/20% _ 30 Y] 01 j\H 2 3 4 5
arbage H= 11/11/2094 =
Garbage SR 1271172094 o
gaﬁage EHIR 13/11/2094
arbage 7%
2 e SESIES .
arbage
Garbage

Date Entries

Write&Read back



o Add Log

Click to add the date.

Write&Read back

‘ Write & Read back

Click to write & read back.

Date Entries
Dates entries :

EHAR 22/10/2094
EB— 2/11/2094
EHA— 3/11/2084
BHA= 4/11/2094
BHAM 5/11/2094
BHAR 6/11/2004
EHA7T 7/11/2004
EHA8 3/11/2004
EHA— 9/11/2004
EHA— 10/11/2094
EHA= 11/11/2054
S HAPD 12/11/2094
BHAF 13/11/2094
EHATT 14/11/2054
2HAH 15/11/2094

Click to choose the date.



Heating/Cooling Configuration

About Heating Cooling Mode Configuration,here are two examples: one heat one cool setting and
two heat two cool setting.

T3000 Building Automation

File Tools View Database Control Miscellaneous Help

toConwo0OEmeE#Af|

Temperature and Setpoint
ID Address 18 Serial Number 24333 Setpoint = Ml
< - Unoccupie
Name:  TSTATS Home Wiork B
{ B paravnrr -~ m =] l=la] %
o I temcopanel = —
% & Humdity _
General Setting Occupied setpaint control
' T3_LC:29884539-6-192.1 InputFiter 5 de  Normall
— Mode i,
| N )l
8244 Keypad Select 4 - Segmmtiy, Powerup Setpoint 20 Sotavde eyl 0 Default |20
o s Increaments
& PowerupMode |ast v  Sequence Fancol - ROUNdnodiplay 0.5 ~ REERil i 0ck Off: BackLight OFF Time 255 min
8 TSTATS
TempUnit  oC » heat/cool Change over 0 1
. 8 TsTATS dangeover AR PO ¥ giyim O e
B TStatd:100245-238-192. “’“;E’"EFE‘ Setting Override Timer PIR Sensor Setting
Time Left 0 min  Override Period 60 min - o lofomation
B TStats:98426-8-192.168, Timer On: 0 Timer OFf: 0 Units  Second  + S
Tranducer Temperature Setting Sensitivty 0
Timer left Timer Select Period timer Max O Mn 6
Day Setpoint : Night Setpaint Setpoints
Day/Occ Cooling Heating Night/Unoce. PIDs Table work
Fi Setting Lz b DeadBand  Dead Band Mode Coaling Set Paint Heating Set Paint i o
5 . Dual v
r = o =zhe 2 — -
PIDs Set Dialog 1Y
#Modes/Speeds  OFf-On-Auto ~ Mode: Auto Refresh 0
E| Fan Mode Name Configuration =
4 Fan Off Mode 1 Fan Aut
1 off on Auto 1
| | i
11 | pot = =
1 | Heating Stages Cooling Stages 3.
1 Description | Control | InterLock | Heat3 [ Coast Goolt [ Coolz [
E 1 FAN PIDL - on on
1 2 Outpu2 | PIDL -
1 3 Output3 | PID1 -
] | 4 Outputd | PIDL ¥
| ’\;ql 5 ‘Outputs | PIDL -
3 COOLING |PIDL
7 HEATING  PIDL




Input lcon

ilding Automation

{uj 3000 B

File Togls View Database

ﬂ&_ﬁo

Tstat Log

Contral Miscellaneous  Help

Variable Inputs

EHe &A@

Input Setting

Range

=oOE

NUM

e I | -

& n emcgpanel 1
et | Humdity i
[N RENTSYEETE N Y
e B T8244 5
g 6
s M| TR 205 -

... H TSTATE 8
B TSTATS k)

]

- B Tstasic02es-238-192. || 11
u 12

TStatd:08426-8-192.168.

m

Full Label
Inputl
Input2
Input3
Input4
Inputs
Inputé
Input?
Inputs
Internal Temp Sensor
Humidity Sensor
€02 Sensor
Lighting Sensor

Auto/Manual
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
N/A
Auto
NfA

value Units R%nge Calibration Filter Function

0.0 kPa [Giistom Sensord I Adjust. . 5 Mormal

0 0-20ma Adjust... 5 Mormal

0 0-20ma Adjust. 5 Mormal
s — — - — =

Select Range Number - — - . —-—

Enter Units Number : [
0. Unused
©) 110K Thermistor Type2

-100%

) 3.0n/0ff

OK Cancel
(©) 7. Occupied/Unoccupied

(@) 8. Unoccupied/Occupied

(©9. Open/Close

) 10. Close/Open

£ 11, 10K The

Custom Sensor1

n @ 4.Custom Sensor1

© 5.0fffon

(@ 6. Custom Sensor2

UNITS
kPa

5.0v 100
4.5¢ 90

4.0v 80

3.5¢ 70

3.0v 60
2.5¢ 50

2.0v 40

1.5v 30

Lov 20

0.5v 10

o 0

Select Range Number

E——— -—° Build up a table

As an example of a custom sensor, here we have built up a table for a custom sensor operating from 0 to 5V over
the range of 0-100psi.

B TS5

Tstat Log

TATE

Select the thermostat from the tree.

23

Click on the INPUTS icon.

MUM

Give each in

29

Input Icon

Variable Inputs

Full Label
Inputl
Input2
Input3
Imput4
Input5
Inputs
Input?
Input3

Internal Temp Sensor

Humidity Sensor
CO2 Sensor
Lighting Sensor

put a name.
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o Range
Custom Sensorl

Set the range for the input by clicking on this column.

Select Range Number
m @ 4.Custom Sensorl

Select from the various ranges or build your own.

o Build up a table

=

v 0.5V LoV 1.5v 2.0V 2.5V 3.0V

3.5V

4.0V

4.5V

5.0v

2.0V

4.3V

4.0v

3.5V

3.0V

2.9V

2.0v

Lo

1oV

0.3V

ov

LINITS

100

20

a0

As an example of a custom sensor, here we have built up a table for a custom sensor operating

from 0 to 5V over the range of 0-100psi.



Output Setting

Outputs icon Variable Qutputs Scan Click Range column

[z] T3000 Building
File Tools View Database Control Miscellaneous Help
tocomacOERIE®A |
I
- 2] NUM Full Label AutoManual Value Units Range Function Interlock  OFF->ON Delay ON->OFF Delay  Signal Type
- u temcopanel = F FAN Auto off NfA Onfoff Mormal on 0 0 /A
~ Humdity Z PR L off NjA Onjoff Mormal oM o 0 NfA
3 Cooling Auto Off MJA onjoff Mormal ON 0 0 N/A
- T3_LC:29884539-6-192.] 4 Spare Auto Off NJA on/off Normal oN o 0 NjA
B T3 244 5 Spare Auto Ooff NJA On/off Normal on 0 0 /A
§ 15 215 6 Spare Auto 0.0% £ 0-10V(100%)  Mormal on 0 0 NfA
- JLE 7 Spare Auto 0.0% % 0-10V(100%)  Normal on 0 0 NfA
. ® TSTATE
Thermostat

o Scan

Scan the network and discover all devices.

o Thermostat
. B TSTATS
Select the thermostat from the tree.

For a fast way to set up the stat you can just load the config file, attached. The steps | did to
create this config file are explained below.

Save As...

| Load File |

o Outputs icon
&

Select the outputs icon.

o Variable Outputs
MM Full Label

FAM
Heating
Coaling
Spare
Spare
Spare
Spare

b = T R A P I
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Click to give each output a name and a range, in the case of the fan the outputs are on-off and
the valves are modulating 0-10V = 0-100% which are the default ranges already.

o Click Range column

Range

Onjfoff
On/foff
Onjfoff
On/foff
On/off
0-10V{100%%)
0-10V{100%)

Click the Range column to see many options available for the range setting such as PWM and
floating three wire control for modulating actuators using two relay outputs.



33

One heat one cool setting

Tstats Log Setting lcon

[ T3000 Building Automation Sy

PIDs Table

File Tools View Database Coptrol Miscellaneous Help
islelll, | wum Ful Label AutoManual Value Units Range Calibration Filter Function
= u temcopanel BiR - - - - - ‘ )
& 7 Parameter =
%~ Humdity 2
3 Name:  TSTATS
- TB_LC:20884539-6-1921 || g [I]
eneral Setting 5
Occupied setpoint control
- 8 B 5 esiibioaliely
B L ] [ w ] InputFiter 5 -
= Keypad Select - Setpoint P Setpoint 20 Short Cyde Delay 0 P
. TSTATS G P Increaments  ° oo Yoo Defauit |20
B A . Powerup Mode | ast - Sequence Fancol - Romdngdsplay 0.5 ~ Jlic¥eedEace Lock OfF Backlight OFF Time 255 min
A 10 TempUnit  oC » heatjcool Change over 0
- B Tstam100205-238-1927 || ) congeover | A PDY) v | GBS o Dead Master
- B Tstat8:98426-8-192168, || 12 e e Override Timer PR sensor settng —
Time Left 0 min  Override Period 60 min " i i
Timer on: 0 Timer Off: 0 Units Second SR Dol
Tranducer Temperature Setting Sensitivty 0
Timer left Timer Select Period tmer e Mn &
Day Setpoint Night Setpaint Setponts
Day/Occ Cooling Heating Might/Unocc. PIDs Table Home Work
Setting Max Min DeadBand  Dead Band Mode  Cooling Set Point Heating Set Point — —
A5Pf25P:  Dual Dual -
r < = = = = -
PIDs Set Dialog f— [ =y
Modes/spesds  Off-On-Auta ~ [Rodeg e Refresh 2
Fan Mode Name Configuration =
L) 3 Fan Off Mode 1 Fan Aut
off on Auto 1
© (s] C 1
9| po1
Heating Stages 3 Cooling Stages 3
Description | Control | Interlock | Heat3 Heat? | Coast | Cool2 [ Coolz
B 1 FAN PID1 T
2 Hesting  PIDL - [Sf on
3 Cogling | PIDL
4 Spare | PIDL
| B Spare | PIDL
— 3 Sparz PIDL
7 Spare | PIDL
PIDs Set Dialog

Tstat8 Log

Select the thermostat from the tree.

Setting Icon

.. B TSTATS

Click on the gear icon to get to the advanced settings.

PIDs Table

PICs Table

Click to get to the PID tables, this is where we assign outputs to act over each stage of heating

and cooling.

o PIDs Set Dialog
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PIDs Set Dialog

#ModesSpeeds Off-On-Auto
Fan Mode Mame Configuration

~ Mode:

Auto

Fan Aut
Auto

Refresh

Heating Stages 3

Cooling Stages 3

Fan Off Mode 1
|
Off On
! ® ®
PID1
| |
Description | Control
1 FAN  PID1
e Heating | PID1
3 Cocling | PID1
4 Spare | PID1
I 5 E_.par\e PIDl
& Spare | PID1
7 Spare | PID1

PIDs Set Dialog shows the details of the setting.
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OFF Mode

Heating/Cooling Stages

Modes/Speeds a\mos Set Dialog -— - - — (oo
+ | Mode: Off Refresh Exit

#Modes/Speeds | Off-On-Auta|

I

Fan Mode Name Configuration
Fan Mode Name Configuration e— Fan Off Mode 1 Fan Aut
Off On Auto
Off Mode 07— @ ; 3
PID1
Heating Stages 3 Cooling Stages 3
Description | Control | Interlock | Heats
Thermostat Outputs F::m" | m;']_m - r | ° 3 Heat 3 cool

Hesting | PID1
Cooling | PID1
re | PIDL
Spare | PID1
Spare | PID1
Spare_ PID1

o[ [ [ [ fra e
w
W

Various Qutputs State Coast

o Heating/Cooling Stages
Heating Stages 3 Cooling Stages 3
Here we set how many stages of heating and cooling the system will have. Since this is a three

speed fan we can set three heating/cooling at this tab.If we set 2 or other number of heating and
cooling stages,there will be corresponding quantity of tabs.

Modes/Speeds
#Modes/Speeds  Off-On-Auto| - | Mode: Off

Select here from the available options, this establishes the various modes the thermostat will
operate in and also whether the user will be able to set the stat in certain modes or not. For
example if you select OFF-ON-AUTO the user will be able to select up to three modes from the
keypad: OFF, ON and AUTO mode. If we had selected only OFF-AUTO, the user will only be
able to see select from the OFF and AUTO modes. Keep in mind that the keypad can be locked
as well, this is a separate setting, but this is where we set the number of modes the system will
operate in.

Fan Mode Name Configuration
Fan Mode Mame Configuration
Fan Off Mode 1

Off on
@

Each of these modes we established in the tab at 2 can be renamed along the row here at tab 3.

o Off Mode
Fan Off Mode 1

Off on

@

Now we set up which of the outputs will do what in each of the various stages and modes. We have
selected the OFF mode and the state of the outputs is for the off mode.

o Thermostat Outputs
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Description |
FAMN
Heating
Cooling
Spars

Spare

L T I I TR R )

Spare

7 Spare
Each row represents one of the thermostat outputs.

o 3 Heat 3 cool
et | Hestz | Heat1 | Coast | Coolt | Coolz | Coolz |

Each column represents a certain stage of heating or cooling. Heating is to the left and Cooling
is to the right. The columns to the left represent increasing responses to the temperature being
below setpoint. Moving to the right are increasing responses to the room temperature being over
setpoint.

Coast

aE

The center column represents the thermostat at rest, the setpoint is satisfied and the system is
coasting.

o Various Outputs State

Here are the states for the various outputs to each stage of cooling, heating and coasting. Since
we have selected the OFF mode at tab18, all the outputs will be OFF with the system is set to
OFF mode.
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AUTO Mode

Fan Aut Heating/Cooling Stages

Heating Stage e

L [0 B ) N

o © 00

Variable Outputs State Cool1 Cool2  Cool3

o Heating/Cooling Stages

Heating Stages 3 i Coaling Stages 3

Here we set how many stages of heating and cooling the system will have. Since this is a three
speed fan we can set three heating/cooling at this tab.If we set 2 or other number of heating and
cooling stages,there will be corresponding quantity of tabs.

Fan Aut
Fan Aut
Auto
i@

Now select the Auto mode. The state of each of the outputs has been set to on, off or modulating
on all of the various states.

Cool1

i

In the first stage of cooling, output1 is on for low speed fan operation and the cooling valve is
modulating open from 0-50%.

o Cool2

n

ﬁ

o]

In stage 2 of cooling, the medium fan speed is on and the valve is opening up from 50 to 100%.




38

° Cool3

|

In stage 3 cooling the high speed fan is on and the valve is set once again to modulate from 50 to
100% .

Heating Stage
° | 2 | Hesting |pt | - | GEEEEMon of  of  of  of  of |
The same sequence is set up to the right of the table for the three stages of heating. The heating
valve modulates open as shown and the cooling valve is closed for all stages of heating.

o Variable Outputs State

on S on on

of
On
of
On

e

Each cell represents the state of a particular output at a certain stage of heating, cooling or
coasting. In the coasting stage, all the outputs are off.
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ON Mode

ON Mode Heating/Cooling Stage

#Modes/Speeds  Off-On-Auto ~ Mode: On ﬁ
Fan Mode Name Configuration
o ok 1 _ Pok
off on Auto
PID1
Heating Stages 3 Cooling Stages 3

Description | Control | Interlock | Heat3

1 FAN PIC1 T On n

2 Heating | PIDI = of  of  of  of  of  of
3 Cooling | PID1 -

4 Spars PID1 =

5 Spars PID1 = on

6 Spare | PIDL - Closed  Clossd  Closed  Clossed

7 Spare | PIDL - __ 50-100  50-100 Open

Coast Variable Outputs State

o Heating/Cooling Stage
Heating Stages 3 Cooling Stages 3

Here we set how many stages of heating and cooling the system will have. Since this is a three
speed fan we can set three heating/cooling at this tab.If we set 2 or other number of heating and
cooling stages,there will be corresponding quantity of tabs.

ON Mode
e Mode 1
F—
i@

Now select the ON mode, this is generally used if you would like to allow the user to manually
turn on the fan to get some fresh air in the zone.

Coast
|Coat |
on

The stages of heating and cooling are set up exactly as everything was done in the Auto
mode,the only difference is the Coast tab, you can see that the fan will be on in the coasting
mode. This means even when the setpoint is satisfied at least the low speed fan will be on and
the heating & cooling valves will be closed.

o Variable Outputs State
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In all other stages of heating stage three on over to cooling stage3, the fan and valve are
sequenced just like they were in the auto table.
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PID Loop Setting

PP
F T — N
i Parameter [E= =R
Name:  TSTATS Exit
General Setting Occupied setpoint control
Input Filte
LcD foutEfter | & Mode  MNormall -
Setpaint 20 Short Cyde Delay 0
Keypad Select  4a 7 | eraments 1.0 Powerup Setpoint Default |20
Powerup Made | agt +  Sequence Fancol - RoUndingdsplay 0.5 ~ et Lod: Off BackLight OFF Tme 255 min
Temp Unit oC » heat/cool Change over 0
change over Aut PIDY)  ~ delay(min) v el
ﬁmtieernaral Setting Override Timer PIR Sensar Setting
Timeleft 0 min  Override Period 60 MmN Enble/Disable Disable = Zighee Information
Timer On: 0 Timer Off: 0 Units  Second -
Tranducer Temperature Setting Sensitivty 0
Timer left Timer Select Period timer Max O Mn 6
Day Setpoint = Night Setpoint Setpoints
[ Day/Occ X Cooling Heating Night/Unoce = Home Work
Setting Max Min DeadBand ~Dead Band Mode Cooling Set Point Heating Set Point
| 5 207 15Pj2SP:  Dual Dual -
loop1  18.0 50 15 50T ! 1.2 1.2 —o Setpoints
SetPoint: g 21
Loop2 2000 0.1 0.1
HeatsP: 47 20
Loop3 65535 255 255 Special Features
COOLSP: 34 22
Default o—— Input select Inputvalue Setptvalue Output Pterm Tterm COLLE:Y 5 1
Loop1 30.57C 13 0% 6.0 5.0 Airflow Setting HeatDB: 2 1
e o Valve Travel Time 80
g Temperature
Loop2 Internal Hum 30.9 200.0 100% 100.0 10
ALL:Inputl
AlZiInput2 300.0
AI3:Input3
Loop3  ALdiInputd 30.9 0.0 50%; 25.5 25.5 Display Network ID on Device LCD Apply
ATS:Inputs
AlG:Inputs 0.0 \
AL7:Input? \
= A&:Inputs T
Spare
CO2 Sensor \
Airflow Sensor \
Avg Al1ToAI2 \
Avg ATIToAI3 \
Avg Al1ToAl4 \
\
\
o
Input Select Pterm lterm

Default
Input select

Leapl |:I

loop

Now we set up the PID loop, for the most part you can leave the settings at their default.
You can select which of the inputs will provide feedback for the PID loop, the default is the internal

temperature sensor.

Input Select
Input select

Loop1

T
Awvg Temperature
Internal Hum
All:Inputl

Al Input?
AL3:Input3
Loop3 AI$:Input4
AlS:Inputs
Alg:Inputo
AI7:.Input?
AIS:Inputd

Spare

CO2 Sensor
Airflow Sensor
Avg ALIToAIZ
Avg ALIToALS
Avg ALIToAIS

Loop2

For the PID feedback you can select from many options such as the average of some sensors,
any of the 8 external sensors or the internal humidity or C02 sensor if it has one.

Pterm

PID
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This is the PID proportional setting. The default value of 6 means that the PID loop will output a
full response when the temperature error is 6 degrees, in this case celcius, away from setpoint.
So if the setpoint were 20C, the maximum heating to the maximum cooling will occur over a span
of 6 degrees. When we're three degrees below setpoint we'll be in stage 3 heating and when
we're 3 degrees above setpoint the PID will be at stage 3 cooling.

o Iterm
Iterm

5.0

This is the integral term. This is a nudge factor so that if the temperature is hovering a little ways
below the setpoint for a long period eventually the integral term will accumulate some error over
time and begin to bring on the next stage of heating. During commissioning this term can be set
to zero because it can wind-up and cause confusion. For example the room is just below the
setpoint by half a degree or so you would think the unit will be in stage1 heat yet it is running
at high speed. It is the integral term which has wound up and is calling for stage three. When
commissioning is done you can enter something for the | term to get better PID loop action, the
default value of 5 is reasonable and means you can get an extra 5% of PID action for every degC
— hour of accumulated error.
A small value for the P term means the PID loop will be more sensitive to a deviation from
setpoint. A small term for the | term means the PID loop will be lazy over time.

Small P = hyperactive

Small | = lazy, over time.

o Setpoints
Setpoints
Home Wark

15Pf25P:  Dual - Dual -

SetPoint: g 21
HeatSP: 47 |

COOL5P: 24 27

COOLDB: & 1
HeatDB: 2 1

Finally set up the setpoints. Dual setpoints operate like a residential thermostat where you can
set up a separate heating and cooling setpoint. Single setpoints are more for commercial settings
where you would like to keep things simple and let the user adjust only a single setpoint up or
down. The HOME and WORK columns show the heating and cooling setpoints for occupied
(home) and unoccupied modes (work). There are other modes which we need to add to this
dialog, SLEEP and AWAY which are common with residential thermostats. In single setpoint
mode there is only one setpoint we talk about, so the heating setpoint is calculated from the
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‘setpoint’ minus the heating deadband. Similarly, the cooling setpoint is equal to the ‘setpoint’ plus
the cooling deadband.
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Tstat Log

[ T3000 Building Automation

File Tools View Database | Control Miscellaneous

Help

Two heat two cool setting

Setting lcon

soOEmEcE&Qf

PIDs Table

oG e

D Address 18

Tstat Log
. B TSTATS

Click on the gear icon to get to the advanced settings.

Setting Icon

g

e hmber sagm Leoerae and Seipoint
- erial Number 94833 Setpoint =
&) o Occupied Work  Unoccupied [C]
Name: _ TSTATB 2
T E7 Parameter ——n. = l=@] =
g [ temdopanel < =
5 bimdity General Setting Oceupied setpoint control
T3_LC:29884539-6-102.1 InputFilter 5 N tomadr. -
Mode Mo T
T8 204 o Setpoint 20 Short Cyde Delay 0 ==
= Keypad Select 44 et Powerup Setpoint Default |20 )
- Powerp Mode | agt +  Sequence Fancol - ROUNdNgdspay 0.5 ~ SRR Lodk OfF Badlight OFF Tme 255 min
TSTATS
TempUnit  =C heat/cool Change over I
TSTATE changeover AU PDY)  * geiayimin) O i
TStat8:100245-238-192. “"‘;E’HE,E‘ Setting Override Timer PIR Sensor Setting
Tmelef 0 mn Ovemdereiod © nin S
TStatB:98426-8-192.168. TimerOn: O Timer OFF: 0 el semnd. - Enable Disable Dicble  +
Tranducer Temperature Setting Sensitivty 0
Timer left Timer Select Period timer v Max 0 Mn 6
Day Setpoint Night Setpoint Setpoints
Day/Occ Cooling Heating Night/Unocc. FIDs Table Wark.
Fi Setting Max Min DeadBand ~ Dead Band Mode Cooling Set Point Heating Set Point _ 1
. Dusl -
r = . — =
PIDs Set Dialog 21
#Modes/Speeds  Off-On-Auto ~ Mode: Auto Refresh 20
4 Fan Mode Name Configuration T
- A Fan Off Made 1 Fan Aut
| off on Auto 1
1 ® ® ® 1
4| || Pm1 S R
1 Heating Stages 3 Cooling Stages 3
] Description [ Control | Interlock | Heat3 Hest? Hestl [ Coast Cooll | Cool2 | Cool3
1 1 FAN PID1 = on
1 2 Outpu2 | PIDL ofFlon
1 3 Outputd | PID1
1 4 Output4 | PID1
y | 1 gl 5 Outputs | PID1 E-
& COOLING | PID1
7 HEATING | PID1
PIDs Set Dialog

Click to get to the PID tables, this is where we assign outputs to act over each stage of heating

and cooling.

PIDs Table

<TODO>: Insert description text here...

o PIDs Set Dialog




45

PIDs Set Dialog -
- e
#Modes/Speeds  Off-On-Auto M Refresh
Fan Mode Name Configuration
i Fan Off Mode 1 Fan Aut
Off On Auto
| ® ® @
PID1
f Heating Stages 3 Cooling Stages 3

Description | Control

~ FAN  |PIDL

Output? | PIDL
_ Ouiputs | PIDL
_ Outputd | PIDL

_Outputs |PIDL
COOLING | PIDL
HEATING | PID1

e BN E N L

PIDs Set Dialog shows the details of the setting.




OFF Mode

Modes Setting Heating/Cooling Stage
PIDs S4t Dialog - - —- [
#Modes/Speeds  Off-Auto v Mode: Auto [ Refresh ]
Fan Mode Name Configuration
OFFSelecting o Fan Off Fan Aut
Off Auto
@ [
PID1
Heating Stages 2 Cooling Stages 2
1
2
3
4
5
&
7

Heat2 Various Outputs State

o Heating/Cooling Stage

Heating Stages 2 Cooling Stages 2
Set the number of stages of heating and cooling.
Modes Setting
#Modes/Speeds Off-Auto « Mode: Auto

You can set the number of modes at the tab, two modes have been selected here with the default
names as Off and Auto.

OFFSelecting
Fan Off Fan Aut

Off Auto
\:é_‘\

You can rename them by editing the names at the tab.Next we’'ll edit the Off table by selecting the
radio button. The grid shown represents the outputs when the stat is in the off mode.

o Heat2
Heat2

i

The center column represents the coasting mode, everything is off there as well.

Various Outputs State
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Each row is one output and the columns represent the outputs in each of the stages of heating
and cooling. In this example, everything is off for all 2 stages of heat and two cool.



AUTO Mode

Fan Aut Heating/Cooling Stage
’ — —
PIDs Set Dialog - — ap S (2]
- -
vt peece O - Mode:
Fan Mode Mame Configuration
Fan Off Fan Aut
Off Auto
® @
FID1
Heating Stages 2 Cooling Stages 2
[
Description | Control [ Interlock | Hest? Coast Coolt Cool2

1 FaN | PIDL - on on

z Hesting | PID1 - of

3 Cooling | PIDL = on

4 Spars PFID1 =

5 Spar= | PIDL : of

5 Spere | PIDL - [Ge=dT sewoCesd TN 0100

7 Spars PID1 i
|

é
Heat2 Coast
o Heating/Cooling Stage
Heating Stages 2 Cooling Stages 2

Set the number of stages of heating and cooling.

Fan Aut

Fan Aut

Auto
@

Fill in the grid for the Auto mode.

Heat2

R
On

Open

Heat2 will be on in the column called Heat2 and off for the other stages and so on. The fan is on
all the time as shown by the FAN row with all yellow entries.

Coast
0O ..

You could optionally turn the fan off during coasting by setting the cell to OFF.



Istat8 Bacnet Thermostat

Tstat8 Configuration Menu manual

Code and description

Code Description [Menu Display] (Range, Default)

Modbus |[[Add] Modbus Device Address (1-254, 254)

Address | This is the modbus address of the tstat. It is the address to which the stat will re-
spond to when receiving serial communication.

Each tstat must have a unique address on the network.

Tempera- [[CAL] Calibration of the on board Temperature Sensor (0-1000, 500)

ture To calibrate the temperature sensor on the tstat use a accurate hand held mercury
Calibrate | or digital thermometer. Both the thermostat and the temperature meter need to be
in equilibrium with the space before calibration can occur. Hold the meter close to
the thermostat. Use the keypad to get into the menu mode until CAL is shown on
the display. Adjust the reading using the up and down buttons till the temperature
shown matches the handheld meter. This sequence can be repeated if neces-
sary till the readings on the thermostat and meter are the same. The thermostat
will store the calibration figures even through extended power outages and will not
need to be adjusted. The thermostat should be powered up for 5 minutes prior to
any calibration and the thermometer should be left near the thermostat for the same
amount of time.
The calibration value is centered around 500 (50.0°) This means that anything
above 500 will be added on to the raw temperature and anything below 500 will be
subtracted from the raw temperature. Calibration units are in increments of 0.1° (i.e.
500 means 50.0°) and are in the same units (C or F) as the tstat.
Some calibration tips:
*The main error in calibration comes from not waiting long enough for the handheld
thermometer to come to equilibrium.
*Calibrate using the customer’s thermometer, even if it is not an accurate one so
that all subsequent measurements are compared to the same benchmark.
*The sensor inside the thermostat is a digital chip capable of readings down to
0.06°C so the weak link in calibrating is usually the procedure used rather than the
tstat accuracy.
*Make sure the tstat is mounted in a location free of drafts. Drafts from the back will
also affect readings.

Tempera- | [tSS] Temperature Sensor Select (0-3, 0)

ture The tstat has an extra input which can be used as an external temperature sensor.

Select | Use this menu to select which sensor to use.

tSS = 0: The tstat will use the internal IC temperature sensor for the display and
PID calculations.
tSS = 1: The tstat will use an external thermistor which is shown on the display and
used for PID calculations.
tSS = 2: The tstat will use an internal thermistor which is shown on the display and
used for PID calculations.
tSS = 3: The tstat will use an average of the internal thermistor and the external
thermistor which is shown on the display and used for PID calculations.

i W,
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Istat8 Bacnet Thermostat

Code Description(Range, Default)

Tempera-
ture
Filter

[FIL] Temperature Sensor Filter (0-10, 5)

Filter used for the raw temperature being read by the sensor.

This configures the weighted average used when filtering the raw temperature. 0
corresponds to no filter. 10 corresponds to a high level of filtering. Set this to a low
value if you want the input to respond quickly, a high value will smooth the read-
ings more but make them respond more slowly. This setting should not need to be
adjusted for most applications.

Baudrate
Select

[bAU] Baud Rate (1200-115200, 9600)
This will adjust the speed (baud rate) of which the thermostat communicates. This
value must match the device it is connected too.

Short
Cycle
Delay

[dSC] Short Cycle Delay (0-20, 0)

This parameter adjusts the delay between cycling between the modes of operation.
It is the number of minutes after entering the coasting mode until the tstat can re-
enter the mode it came from. For example, if the tstat is in Cooling1 mode and then
enters Coasting mode, it will take a delay of dSC minutes until it can re-enter into
Cooling1 mode. This value is in increments of 1 minute.

Change-
Over
Delay

[dCH] Changover Delay (0-200, 0)

This parameter adjusts the delay between switching from a heating mode of opera-
tion to a cooling mode of operation or vice versa. It is the number of minutes after
leaving cooling or heating mode before the tstat can enter the opposite mode. This
value is in increments of 1 minute.

Propor-
tional
Term

[PPr] Proportional Term (10-255, 20)

The proportional term is the ‘P’ term of the familiar PID control strategy and deter-
mines how fast a valve will react to a deviation from setpoint at a particular instant
in time. The default value of 2.0° (C or F) is fine for most applications where a 2.0°
deviation is required to make the valve respond to 100%. For example, with the PPr
term set to 2.0 (°C) and the cooling setpoint is set to 20°C the valve will be open
100% by the time the room hits 22°C. A larger PPr term will make the valve open
less since the deviation from setpoint will have to be greater before it opens 100%.
A smaller value makes the valve respond more quickly. The factory setting of 2.0°
(Cor F) is fine where the thermostat is located out of the direct airflow in an office
size room. For a smaller room or if the thermostat is located directly under the air
vent, a slower acting valve is required to avoid short cycling, so set the value of PPr
to 3.0° or 4.0°. The PPr term acts in cooperation with the PIn term which is de-
scribed next. The P value is in increments of 0.1° (i.e. 20 means 2.0°) and is in the
same units (Cor F) as the tstat.
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Code Description(Range, Default)

Integral [[PIn] Integral Term (0-255, 50)

Term The integral term is the ‘I’ term of the familiar PID control strategy and determines
how fast a valve will react to a deviation from setpoint over time.For example, with
the room slightly above setpoint the ‘P’ term may be basically satisfied but a small
deviation still exists. This deviation is summed up or ‘Integrated’ over time and the
Iterm will gradually open the valve to make up the final small deviation from set-
point. The default value of 5.0(%/Deg per minute) is fine for most applications and
will cause the valve to open 5% for one degree (Cor F) of error per minute. For ex-
ample, when the PIn term set to the default of 5.0 (%/Deg per minute), the cooling
setpoint is set to 20°C and the room temperature is 21°C, the valve will be open
partially due to the “P” term described earlier but the condition continues and we
would like the valve to be opening up slowly to make up the final temperature error.
If this situation of 1.0°C error continues for one minute, the error accumulates and
the Iterm nudges the valve open an additional 5%. If the previous explanation is not
clear, a couple of helpful reminders are as follows: Think of the Iterm as the oppo-
site of the Pterm, "a bigger | means faster valve, smaller | means slower valve”. The
default value of 5% will work fine for most applications. If the valve is short cycling,
make the Iterm smaller. The | value is in increments of 0.1 %/°minute (i.e. 50 means
5.0%/°minute) and is in the same units (Cor F) as the tstat.

Operation | [SOP] Sequence of Operations (0-2, 1)

Sequence | The Sequence of operation is normally set at the factory and does not need to be
adjusted. The thermostat supports field adjustment of the operation to suit different
variations of mechanical equipment. Setting this value to a different value will cause
the thermostat to stop working properly so be careful not to adjust this value unless
you are familiar with the various sequences.

Standard Operation (1):

When SOP is set to 1 the sequence of operations is stored in a table that allows for
basically any arbitrary sequence of operation. For example, the tstat could be set
up to control 5 stages of cooling and 5 stages of heating or anything in between.
Each output is individually assigned to be active in any particular section of the
cooling or heating cycle. There are 7 discreet steps: Heat3, Heat2, Heat1, Coast-
ing, Cool1,Cool2 and Cool3. So the table is 5 outputs x 7 steps via a spread sheet
arrangement and you fill in the blanks to suit the application.

The settings can be stored in an external text file that is easily read and modified

in a text editor. The “TstatFactory” software utility on our website(http://www.tem-
cocontrols.com/ftp/tstatSsoftware.zip) allows you to send your favorite sequence of
operations table to a new tstat speeding up the configuration process.

Transducer Mode (2):

Setting SOP to 2 puts the Tstat into transducer mode. In this mode the cooling ana-
log output corresponds directly to the room temperature in degrees C (i.e. at 25°C,
the output would be 2.5V). The heating analog output corresponds directly to the
setpoint in degrees C. and relay1 corresponds to the occupied/unoccupied mode
(occupied= relay1 ON, unoccupied= relay1 OFF).

Test Mode (0):

A special sequence of operations is embedded in the tstat that assists in the com-
missioning and testing of the installation. When SOP is set to ‘0’ this will start the
testing sequence and the unit will cycle the relay outputs on and off in a slow rota-
tion. The analog outputs are also cycled in a slow ramp. The cooling goes from 0

b W,
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Code Description(Range, Default)

to 10 Volts while the heating goes in reverse from 10 to 0 Volts. The duty cycle of
this rotation is approximately 20 seconds. Be sure the mechanical system is able
to handle this sort of cycling before using this feature. Damage may occur if
used improperly.

HeatCool
Config

[HC] Heating Cooling Mode Configuration (0-5, 0)

This item configures the method by which the tstat determines the heating or cool-
ing mode.

HC = 0: mode is controlled automatically by the on board PID control. PID > 52 is
heating mode, PID < 48 is cooling mode. PID between 48 and 52 is Coasting. This
is used for most applications.

HC = 1: mode is controlled by the keypad or serial communication. This is for key-
pad configurations in which the user or serial comminication can manually set heat-
ing or cooling mode.

HC = 2: mode is controlled by the active high digital input. High is heating, low is
cooling.

HC = 3: mode is controlled by the active low digital input. High is cooling, low is
heating.

HC = 4: mode is controlled by difference in temperature of setpoint and analog input
1 temperature sensor. If the temperature of the sensor is greater than the setpoint,
the tstat will be in cooling mode and if the temperature of the sensor is less than the
setpoint the tstat will be in heating mode. This is primarily used for 2-pipe systems.
Analog input 1 would be a well or strap on temperature sensor located in the sup-
ply piping of a 2-pipe system to detect if heating or cooling is being supplied to the
equipment.

HC = 5: same as mode 4 but using the analog input 2 sensor instead of analog
input 1

Heating
Deadband
Cooling
Deadband

[Cdb] [Hdb] Heating & Cooling Deadbands (1-200, 10)

If there is one setpoint then heating setpoint follows the cooling setpoint and is cal-
culated by:

Heating Setpoint = Setpoint - Heating Deadband.

Cooling Setpoint = Setpoint + Cooling Deadband.

If there are two setpoints heating and cooling are separately adjusted. The set-
points are calculated as follows:

Heating Setpoint = Max( Cooling Setpoint + Cooling Deadband , Heating Setpoint )
Cooling Setpoint = Min( Cooling Setpoint, Heating Setpoint - Cooling Deadband)
The minimum value for Cdb and Hdb is 1.0° (C or F) to ensure that simultaneous
heating and cooling is never allowed. The maximum value is arbitrarily set to 20.0°.
The deadband values are in increments of 0.1° (i.e. 20 means 2.0°) and are in the
same units (C or F) as the tstat.

Degree
C/F

[C_F] Degrees C/Degrees F (0-1, 0)
The display can be switched to show Degrees C or Degrees F.0=C, 1 =F.

FanSpeed
Select

[FAn] Number of Fan Speeds to show on the display (0-3, 3)

The number of fan speeds allowed. FAn = 3, the user will see “Off/On/Med/Hi/Auto”;
FAn = 2, the user will see “Off/On/Med/Auto”’FAn = 1, the user will see “Off/On/
Auto”;Fan = 0 then the user will see “Off/Auto”

NightHeat
Deadband
NightCool

Deadband

[nCd] [nHd] Night Cooling Deadband (0-99, 10) for deg C and F / Night Heating
Deadband (0-35, 10) for deg C, (0-95, 10) for deg F.

When the tstat is in unoccupied mode and APP is set to 0 then the heating setpoint
is adjusted down t of the nHd. The cooling setpoint is adjusted
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Code Description(Range, Default)

upwards by the amount of nCd. The night deadband values are in increments of 1°
(i.e. 10 means 10°) and are in the same units (C or F) as the tstat.

Note: The night heating setpoint is prevented through an internal software interlock
from being set below 5°C, regardless of the user heating setpoint and the value
stored in NHS.

NightHeat | Set night heating setpoint and night cooling setpoint, in degree C or degree F
Setpoint

NightCool

Setpoint

Applica- |[APP] Application (0-1, 0)

tion 0 - OFFICE applications mode

Mode The night time setpoints are specified value
Night Heating Setpoint = nHS value.

Night Cooling Setpoint = nCS value.
1 - HOTEL or RESIDENTIAL applications mode
The night time setpoints are a specified deadband in relation with the day time set-
points
Night Heating Setpoint = Cooling Setpoint - nHd value.
Night Cooling Setpoint = Cooling Setpoint + nCd value.
PowerUp [[POS] Power on setpoint (0-255, 20) for deg C, (0-255, 68) for deg F
Setpoint | Certain applications require the thermostat to power up with a known setpoint that
is stored through a power outage. This feature is useful in some of the transducer
modes where the central DDC controller can cycle the power to the thermostats to
reset the room setpoints to a known value everyday. The power on setpoint value is
in increments of 1° (i.e. 20 means 20°) and is in the same units (C or F) as the tstat.
PowerUp [[POn] Power on Mode (0-3, 3)

On/Off | This setting allows the thermostat to power up in one of three modes: 0 = power
off,1 = power up in on mode, 2 = last value(default),3 =auto mode. The on and off
settings are self explanatory and are useful in certain DDC applications where the
central controller can cycle the power to each thermostat to sweep them off each
evening for example. The default value is “last value” and will cause the thermostat
to power up in whatever state it was in before the power outage.

Analog- |[Ou1] [Ou2] Output settings (0-4, 0)

Out1 Sets the full-scale voltage of the analog outputs. Ou1 sets analog out 1 (Cooling).
Setting |[Ou2 sets analog out 2 (Heating). This setting is used to match the analog outputs to
Analog- |various types of actuators, transducers or other controllers. For example, by set-

Out2 ting the output range to act over a 5VDC scale can be used to set the tstat up as a
Setting [transducer to interface into a master DDC controller. This also works with a valve

that operates over the 2-10VDC range, this ‘output’ type setting lets you tailor the
tstat to the particular application. Setting OuX to 0 will set the output to act in ON/
OFF mode.

There are 4 types of tstats. Only the TstatSA and Tstat5CM have analog output
capability.

For Tstat5B and Tstat5C, the firmware recognizes the relays and this will be perma-
nently set to 0 and is not adjustable.

For Tstat5A and TstatS5CM with analog outputs, the output will be OV when OFF and
10V when ON. This is useful when using a Tstat5A or TstatbCM and need extra ON/
OFF outputs.

iy
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Code Description(Range, Default)

OuX = 1, the outputs will modulate from OV to 10V over the 0-100% range of any
particular stage of heating or cooling.

OuX = 2, same as the ‘1’ setting but the output modulates over the 0-5V scale

OuX = 3, same as the ‘1’ setting but the output modulates over the 2-10V full scale
OuX =4, same as the ‘1’ setting but the output modulates in reverse i.e. 10V-0V
Note: For a 4-20ma actuator it is simple to convert the 2-10VDC signal to a 4-20ma
signal by installing a 250 ohm, 1/2 watt resistor in series with the output and making
sure the grounds of the actuator and tstat are common to each other.

Max Set-
point
Min Set-
point

[SLO] Setpoint Minimum (0-255, 15) for deg C, (0-255, 55) for deg F

[SHI] Setpoint Maximum (0-255, 50) for deg C, (0-255, 99) for deg F

The maximum and minimum allow able user setpoint settings. The occupants can-
not adjust the setpoint above or below these settings.

The min and max setpoint values are in increments of 1° (i.e. 20 means 20°) and
are in the same units (C or F) as the tstat.

Note: the heating and cooling deadbands act in a way that reduces these settings
by the amount of the deadband. For example, if the highest setpoint allowed is ‘SHI’
= 30°C and the heating deadband ‘Hdb’ = 2°C, heating will actually only be active
up to 28°C. Similarly, if the ‘Cdb’ cooling deadband parameter is at 2°C and the
minimum setpoint is at 20°C, then cooling takes place only as low as 22°C.

MenuLock
mode

[LOC] Keypad lockout (0-3, 0)

Rev25 only: This setting is useful to keep the building occupants from experiment-
ing in the menu system. When the LOC parameter is set to ‘1’ the keypad will be
locked out from all menu operations. The normal operation of the keypad is not
affected; the fan and setpoint buttons work as usual. When the LOC parameter

is set to ‘2’ the keypad will be locked out from partial menu operations allowing
maintenance personnel to access some of the less critical menu parameters while
maintaining a LOC on functions reserved for the primary administrator.This option
allows access to calibration of the internal and external temperature sensor (CAL
and CAE) and the override time parameter(ORT). LOC= 3, The user cannot do any-
thing from keypad except enter the menu mode. In the menu mode, the user can
set the setpoint,fan speed, calibration and override timer. When the menu system is
locked out, the only way to adjust the tstat parameters is through the network port
or through the communications jack at the bottom of the tstat. The parameter can
be set back to ‘0’ only though the communications ports as well.

ValveTrav-
le
Time

[Vtt] Valve Transient Time (10-255, 0)
This setting allows the user to adjust the valve transient time from fully open to fully
closed. Value ranges from 10 to 255 seconds.

RS485/
ZGB
Select

Selet RS485 or ZIGBEE communication mode. This is only for Tstats with
wireless ZIGBEE

MODBUS
BACNET

Switch between Modbus protocol or BACnet protocol

WIFI Mode

Select ADHOC mode or Infra mode network. This is only for Tstat wifi product.

Factory
Default

[FAC] Factory Default Setting (0-1, 0)
This returns the Tstat back to factory default settings. “YES” will reset the Tstat back
to original settings. “NO” will keep the changes made.
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Modbus register list

Tstat8 Count Register and Description
0Oto3 Serial Number - 4 byte value. Read-only
4to5 Software Version— 2 byte value. Read-only
6 ADDRESS. Modbus device address
7 Product Model. This is a read-only register that is used by the microcon-
troller to determine the product model.
8 Hardware Revision. This is a read-only register that is used by
the microcontroller to determine the hardware revision.
9 PIC firmware version
10 PIC version of Humidity module
1" PLUG_N_PLAY_ADDRESS, ‘plug n play’ address, used by the network
master to resolve address conflicts. See VC code for algorithms
12~14 Spare
15 Bau - Baudrate, 0=9.6kbaud, 1=19.2kbaud 2=38.4kbaud 3=57.6kbaud
4=115.2kbaud 5=76.8kbaud 6=1.2kbaud 1=4.8kbaud 1=14.4kbaud
16 Update Register, used to show the status of firmware updates. Writing
143 sets the config back to out of the box except for Modbus ID and
baud rate. Write 159 to fix the current config as the user defaults, this is
done automatically by T3000 any time a config file is loaded.
Writing 175 resets the unit back to the user defaults.
17~19 Spare
20 Hardware Options Register, starting with LSB: BitO=Clock present or
not, Bit1 = Humidity present or not, Bit2 = C02 Sensor, Bit3=CO sensor,
Bit4 = Motion Sensor
21 PANID for zigbee devices
22 Device type of zigbee. 0 means coordinator, 1 means router
23~24 Channel of Zigbee, default channel is channel 13, 0x00002000
25 Zigbee module software revision
26~33 Zigbee extented address(MAC address)
34 Set 1 to reboot zighee module
35~50 Security key
51 The number of zigbee neighbors around
52 The modbus ID of the 1st zigbee neighbor
53 The signal strength of the 1st zigbee neighbor
54 The modbus ID of the 2nd zigbee neighbor

*The register list is very long ,it can be downloaded as an excel spreadsheet (03ModbusBacne-
tRegisterList.xIs) at the following link:http:/tinyurl.com/ybaj9d3u
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L A
Bacnet object list

Supported BACnet Object Types

analog-input, analog-output, analog-value, binary-input, binary-output, device
Supported BACnet Services

who-is, i-am
object-identifier, object-name, object-type, present-value, units, object-list,
vendor-id, vendor-name, system-status, confirmed-service, unconfirmed-service

Tstat8 MSTP Object

Analog- |AVO0:baudrate select

value
Universal- | Ul1:temperature present value

input Ul2~UI9:present value

Analog- |AO1:analog output 1 value
output | AO2:analog output 2 value
Binary- |BO1~5:Relay Output 1~5
output
Device |device-identifier,device-name
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