Programmable transmitter of temperature, relative
humidity and other derived humidity values

173311, T3313, T3411

Programmable transmitter of atmospheric pressure,
temperature, relative humidity and other derived
humidity values

17310, T7410

with RS232 / RS485 serial output

Instruction Manual



Instruction Manual

S Temperature | Humidity | Pressure Compise Output | . Gl

type value isolated output
T3311 V \ - \Y RS232 -

T3313 V \Y - \Y RS232 -

T3411 V \Y - \Y RS485 V

T7310 V \Y \ V RS232 -

T7410 V \ V V RS485 V

Device is designed for measurement of ambi

air without aggressive ingredients with computing one of the following values: dew point
temperature, absolute humidity, specificntidity, mixing ratio and specific enthalpy. Devices
T7310 and T7410 support atmospheric pressure measurement at hPa, PSI, inHg, mBar, oz/in
mmHg, inBO and kPa too. It is possible to set pressure correction for altitude (offset). Device
settingisprovied by wuser 6s soft war,d3313ang @a7310@mnueicate De v
via link RS232, devices T3411 and T7410 via IR8485. Supported communication protocols are
Modbus RTU, protocol compatible with standard Advart&EiAM , ARION and communicatio

with HWOgi Poseidon devices.Devices are preset from manufacturer to Modbus RTU
communication protocol. If you would like to use different communication protocol then Modbus
RTU, it is necessary preset them hgbu s er 6 s Tissed ltiera Teenperatyreelative
humidity eventually pressure sensors are-reanovabledevice parts, pressure sensor is placed
inside the electronic case. Measured and computed values are optionally shown on dual line LCD
display. If there are two values displayed at one L{®B, Ithey are periodically switched between

both readings witlperiod of 4 seconds. Display can be switched OFF totally too.

Us e us er 0Bsensodolr $etting ofaall device parameters (recommended). It is
free to download atwww.cometsystem.czlt supports make the adjustment of tevice too. This
procedure i s @aliwationimbreal.pdiatwhfiiclhe i/ installed
softwvare.Change of some par amet er ss softwvarepwitts Windbwse t o
hyperterminal (change of communication protocol, its parameters, LCD display setting). It is
descr i be Descripion bficonenunitation protocols of Txxxx s@érieswhi ch i s f
download at the same address.

Transmitter version TxxxxL with watertight male connector instead of a cable gland
(RS232) or glands (RS485) is designed for easy connection/disconnection of communication cable.
Male Lumberg connector RSFM4 has protection IP67.

Models marked TxxxxZ are norstandard versns of the transmitters. Description is not
included in this manual.

Please read instruction manual before the first device connection.

Device setting from the manufacturer

If special setting was not required in the ordeviceis set from the manufauarer to the following
parameters:

communication protocol: Modbus RTU

deviceaddress: 01

communication speed: 9600Bd, without parity, 2 stop bits
display: switched ON

value displayed at higher line: temperature (temperature / pressure) by device type
value displayed at lower line: relative humidity only
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temperature unit: AcC

pressure unit: hPa
preset computed value: dew point temperature
correction for altitude: 0 hPa (absolute pressure)

Device installation

Deviceis designed for wall mounting. Thereeawo mounting holes at the sides of the chse.

is NOT recommended to use the device for long time under condensation conditions. It could be the
cause of water steam condensation inside the
stays insidesensor 6s cover and canot escape from th
response time to relative humidity change. If water condensation occurs for longer time it can cause
sensor damage. Similar effect can occur under water aerosol condtions 6t connect de
power supply voltage is on. Interconnection terminals for T3833.13,T7310, T3411 and T7410
devices are accessible after unscrewing four screws and removing the lid. Lace the cable through a
gland at the case wall. Connetietcable to terminals with respecting the signal polarity (see
figure). Terminals are setflamping and can be opened by a suitable screwdriver. For the opening,
insert the screwdriver to smaller terminal hole and lever by him. Do not forget to tightels glad
case lid with inserted packing after cables connecting. It is necessary for warranting of protection
IP65. Connect complementary female connector for T33113313L, T7310L, T3411L and
T7410L transmitters in accordance with the table in Appendat Bis manual. Working position
is with the sensor filter downwardssee figure.

Devices T331]1 T3313 and T7310 are supplied witonnection cable equipped with
connector for connection to RS232 interface. For devices with RS485 output there is recechmend
to use shielded twisted copper cable, maximal length 1200m. The cable must be located at indoor
rooms. Nominal cable impedance should be¥Q0 | oop resi ¥t aonabl enagap
max. 65pF/m. Outside diameter of the cable far3411 and T741@onnection must be from 3 to
6.5 mm. Suitable cable is e.g. SYKRX2x0.5mnv, where one wire pair serves for device
powering and the other pair for communication link. For devi€83811L, T3313L, T7310L,
T3411L and T7410Luse cable with respect to femalenoector parameters. Do NOT connect
shielding at connector side.

The cable should be | ed i n Teommnatior esisioeshouid. e .
be locatedat the endFor short distance other topology is allowed. Terminate the network by a
termination resistor. The value of the resistor is recommended aboub.120r short distance
termination resistor can be left out.

The cable should not be led in parallel along power cabling. Safety distance is up to 0.5 m
otherwise undesirable indueti of interference signals can appear.

Electrical system (wiring) may do only worker with required qualification by rules in
operation.

Info mode

If in doubt of setting of installed device, verification of its address is enabled even without
using compute Power should be connected. Devices with RS232 interface have address always set
to one.

Unscrewdevicecover and shortly press button next to connection terminals (jumper should
be opened). Actual adjusted addresthefdeviceas displayed on LCD dispy at decimal baséor
HWg-Posei donods communicati on protocol there i
address codd\ext press of button exits info mode and actual measured values are displayed.

Note: No measurement and communication is possiblengl info mode. If device stays info
mode for longer than 1% device automatically returns to measuring cycle.
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Dimensions 1 T3311, T7310

Transmitter with RS232
88,5 mm . 39,5 mm
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Dimensions i T3313
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Dimensions 1T T3411, T7410

Transmitter with RS485

Typical application wiring, connection of terminals

RS232C - (PC9)
57
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Dimensions T T3311L, T3411L, T7310L, T7410L

Connection:
see Appendix B

Dimensions 7 T3313L

Connection:
see Appendix B
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Setting of pressure correction for altitude

For devices T7310 and T7410 only! If there is necessary to read value of atmospheric
pressure corrected with respect to altitude, it is possible to set corresponding pressure offset for this
altitude. It is possible to do it with Users software. This value is then automatically added to
measured pressure value. The resultant value ofymeesvith added correction for altitude must be
between 300 hPa and 1350 hPa (fro64 PSI to 1%80 PSI). Outside this range device sends
value of Error 2!

Description of communication protocols

Detailed description of each communication protocols dioly examples of
communi cation i s avai | Bdsdrigioniofncommonicationi pdotocls of d o ¢
Tx x x X whehis freest@ download atww.cometsystem.cz

Note: After switching ON the power dlfie deviceit can last up to 2 s before tlevicestarts to
communicate and measure!

Modbus RTU

Control units communicate on mastave principle in halfluplex operation. Only master
can send request and only addressed device responds. During sdndiqgest no other slave
station should respond. During communication, data transfer procekuisip format. Each Byte
is sent as eight bit data word in formastart bit, data word Bit (LSB first), 2stop bits, without
parity. Devicesupports commmication speed from 110Bd to 115200Bd.
Sent request and response have syntax: ADDRESS OF DEVIRUNCTIONT Modbus CRC

Supported functions

03 (0x03) Reading of 1éit registers (Read Holding Registers)
04 (0x04) Reading of 1éit input gates (Read InpRegisters)
16 (0Ox10) Setting of more 1bit registers (Write Multiple Registers)

Jumper and button

Jumper and button are located next to connection terminals. If communication protocol
Modbus is selected the function of jumper and button is as follows:
e Jumper opened device memory is protected from writing, from ds side it is only
enabled to read measured value, writing to memory is disabled (no change of device
address, communication speed and LCD setting is enabled)

e Jumper closed writingtodevy ce memory i s enabl ed. by means
e Jumper opened and button shortly pressele vi ce goes to | rnMfoo mod
modeh.

e Jumper closed and button pressed for longer than six segormdsises restoring of
manufacturer settinggf communication protocol, i.e. sets Modbus RTU communication
protocol, device address sets to 0184 eommunication speed to 9600Bdfter button press
there i s AdEFO message blinking at ly€D di
shown, it means manufacturer settafggcommunication protocolis done.

! Devicesends two stop bits, for receive one stop bit is enough.
IE-SNG-T33(4)11+T73(4)15 7
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Modbus registers of the device

Variable Unit Address[hex]* | Address[dec] | Format Size | Status
Measured [ AQ  ox0031 49 Int*10 | BIN16 | R
temperature [ AF
Measured relative | o, 0x0032 50 Int10 | BIN16 | R
humidity
Computed value [*] 0x0033 51 Int*10 | BIN16 R
Address of device | [-] 0x2001 8193 Int BIN16 | R/W*
Code of
communication [-] 0x2002 8194 Int BIN16 | R/W*
speed
serial number ot | 0x1035 4150 BCD | BIN16 | R
evice Hi
Serial numberb |, 0x1036 4151 BCD | BIN16 | R
device Lo
version of | [] 0x3001 12289 BCD | BIN16 | R
Firmware Hi
version of [] 0x3002 12290 BCD | BIN16 | R
Firmware Lo
Addition for devices 7310and T7410- with atmospheric pressure measurement
Variable Unit* | Address[hex]* | Address[decf | Format | Size | Status
hPa Int*10
PSI Int*1000
inHg Int*100
Atmospheric mBar Int*10
pressure oz/inf 0x0034 52 Int*10 BIN16 R
mmHg Int*10
inH,O Int*10
kPa Int*100
Explanation:
e *dependsondevicesetyn ( by User 6s softwar e)

e Int*10 register is in format integer*10
e R register is designed only for reading
e W* register is

protocols of Txxxx seriés

X

. register addresses are indexed froenoi register 0x31 is physically sent as value

designed

0x30, 0x32 as 0x31 (zero based addressing).

Note: In case there is a need for reading of measured valueshedevicewith higher resolution
than one decimal, measured valuedewiceare stored alsoiAF| oat i

compatible withEEE754.

f Degcription of tommumicatioh o r

Protocol compatible with Advantech-ADAM standard

Control units communicate on masgave principle in halfluplex operation. Only master
can send requests and only addressed device resdamdng sending request any of slave devices
should respond. During communication data is transferrédS{@Il format (in characters). Each
Byte is sent as two ASCII characteiBevice supports communication speed from 1200Bd to
115200Bd, parameters obmmunication link are 1 start bit + eight bit data word (LSB first) +

1 stop bit, without parity.

8
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Jumper

Jumper is located next to connection terminals. If communication protocol compatible with

standard AdvanteecADAM is selected, its function is the folving:

If jumper during switching ON the power is closddyicealways communicates with

following parameters regardless stored setting irdéwce

communication speed 9600 Bd, without check sievjceaddress 00h

If jumper during switching ON the peer is not closedjevicecommunicates in accordance

with stored setting.

If jJumper is closed duringeviceoperationgdevicetemporarily changes its address to 00h, it

will communicate in the same communication speed as before closing jumper and will
comnunicate without check sum. After jumper is opened setting of address and check sum
is reset in accordance with values storethendevice

Communication speed and check sum are possible to change only if jumper is closed.
Jumper closed and button presded longer than six seconds causes restoring of
manufacturer settingf communication protocol, i.e. sets Modbus RTU communication
protocol, device address sets to 01h and communication speed to 9&ii@Bdutton press
there is AdEFoOatmelsGgai sbdlianyk.i ngi x seconds
shown, it means manufacturer settofggommunication protocolis done.

For communication with device which measure more than one value, there is necessary to add at
the end of command, number of commmtation channel, where the measured value is mapped.
Command for value reading #A\AX(CRC) CR, whereAA is device address andis number of
communication channel by next table:

Measured value Number of communication
channel

Temperature 0

Relative hunidity 1

Computed value 2

Atmospheric 3

pressure

ARION communication protocol - AMIiT company
The device supports communication protocol ARION version 1.00. For more details see file

fiDescription of communication protocols of Txxxx s@rieseww.amit.cz

Communication with HWg Poseidon units
Device supports communication with H¥WRpseidon units. For communication with this

unit set the device with setup software TSensor to communication protocadl Posgdon ath set
correct device address. This communication p
humidity, one of computed value (dew point temperature or absolute humidity) and barometric
pressure at kPa (depended by device type). For atmospheriarpressrection to altitude setting

there is Users softwares@nsor
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Jumper and button
If communication with HWg Poseidon unit is selected, the function of jumper and button is as
follows:

e Jumper opened and button shortly pressetkvice goes to Info mods,e e c Hndopt er
modéh.

e Jumper closed and button pressed for longer than six segormdsises restoring of
manufacturer settingf communication protocol, i.e. sets Modbus RTU communication
protocol, device addss sets to 01h and communication speed to 960@Rdr button press
there is AdEFO message blinking at LCD di
shown, it means manufacturer settofggommunication protocolis done.

Error States of the device

Device continuously checks its state during operation. In case error is found LCD displays
corresponding error code:

Error O
First |line displays AErrOf.
Check sum error of stored setting inside devi
procedure to devicebs memory occurred or i f da

device does not measure and calculate values. It is a serious error, contact distributdewatée
to fix.

Error 1
Measured or calculated value except in presss over upper limit of allowed full scale range.
There is a reading AErr1f on LCD .9 {fos préssuse. V a
reading there is +999.9 hPa correct value)
This state appears in case of:
e Measured temperature is higher thanfp pr oxi mat el vy 6 Ondeds@rablé i . e .
resistance of temperature sensor, probably opened circuit).
e Relative humidity is higher than 100%, i.e. damaged humidity sensor, or humidity
calculation of humidity is not possible (due to error during temperaheasurement)
e Computed valuég calculation of the value is not possible (error during measurement of
temperature or relative humidity or value is over range)

Error 2
There is a reading AErr2fi on LCD di s gihitaof . Me
allowed full scale range. Value read from tiewiceis -9999.
This state appears in case of:

e Measured temperature is lower than approximatdyl 0 A C (1. e. l ow r
temperature sensor, probably short circuit).

e Relative humidity is lowerthan 0%, i.e. damaged sensor for measurement of relative
humidity, or calculation of humidity is not possible (due to error during temperature
measurement)

e Measured pressure valweth added correction for altitude is outside of range from
300hPa to 138 hPa (from 4351 PSI to 1%80 PSI) or the pressure sensor is damaged.

Pl ease check setting of pressure correctio

e Computed valué calculation of computed value is not possible (error during measurement
of temperature rorelative humidity)
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Error 3
There is a reading AErr3fA on LCD display uppe
Error of internal A/D converter appeared (converter does not respond, probably damage of A/D
converter).This error doedNOT affect pressure measurement. Rest values areri&iBured. It is
a serious error, contact distributor of ttevice

Error 4
There is a reading AErr4da on LCD display. I
initialization. Under this condition device does NOT measure atmospheric pressure. r¢atl
from device i$999.9. Pressure sensor is probably damaged. It is a serious error, contact distributor
of thedevice

Readings on LCD display

A C, -rdadfing next to this symbol is measured temperature or error state of value.
%RH - reading nekto this symbol is measured relative humidity or error state of value.

hPa, PSI, inHg, - reading next to this symbol is measured pressure or error state of value. If
selected pressure unitfisBar or oz/in® or mmHg or inH-O or kPa, there is shown only
value (number) without corresponding pressure unit!

A @A FDP - reading next to this symbol is calculated dew point temperature or error state of
value.

g/m® - reading next to this symbol is calculatssolutehumidity or error state of value.

g/kg - reading next to this symbol is calculated specific humidity or mixing ratio (depends on
device setting) or error state of value.

If specific enthalpy is selected, there is shown only value (humber) without corresponding unit!
3 - this symbol is onfijumper is closed.

Technical parameters of the device:

RS 485 Interface: )
Receiverlnput Resistance:9 6 Kk Y
Devices on bus: max. 256 1/8 Unit Receiver Load)

Measuring parameters

Ambient temperature T3311(L), T3411(L), T7310(L), T7410(L)
Measuringange -30 to +80 AC
Displayresoluton 01 AC

Accuracy N 4 AcC

Ambient temperature T3313(L):

Measuring range: -30to #125A C

Displayresolution: 0. 1 AC

Accuracy: N 0. feom -0 +D0A Cotherwised,4% fro reading
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Relative humidity (reading is teperaturecompensatedt entire temperatureange:

Measuring range
Displayresolution
Accuracy

0 to 100 %RH(seeDeviceinstallation)

0.1 %RH

N .526RHfrom5 to 95 %RHat2 3

AC

Measuring temperature and humidity range is limited in accordance with the graph

below!
100
= \
S \
%8 80 \
E= \
&= T ,
gg 60
=5 continuous use \
£2 =0 oblast trvalého \
pouziti
40
30
20
10
0—30 -20 -1‘0 0 10 20 30 40 50 60 70 80 90 100 110
temperature
teplota [°C]
Atmospheric pressure T731QL), T741QL):
Unit hPa, mBar | PSI mmHg |inHg |inH,O |oz/in® | kPa
Range 600 8.70 | 4500 17.72 | 2409 1392 | 60.00
9 1100 1595 | 8251 3248 | 4416 | 2553 | 11000
accuracy | ) ) ) ) ) )
T=23 |NB N®2 [ND N®4 | NGB N (B N Q3
00TO4 N5 N®2 |[Nn N®4 NG N®B [Nas
Else N D N®3 [NB N®6 | NGB N N @0

The value computed from ambient temperature and relative hmidity :
Display resolution: 0.1

AC

You can choice one of the next value:

Dew point temperature )
N1 At@mbient temperatuiie< 25A Cnd BH >30%

Accuracy
Rarge

-60to+ 8 0

Absolute humidity

Accuracy
Range

N 3 g*/atrambient temperatufle <

0to 400g/m®

Specific humidity?
N 2 g Atlargbient temperatuiie

Accuracy
Range

0to 5509/kg

AC

40AC

< 35AC

% This value depends on tharometricpressure. If device dan 0 t
then constant value stored inside device memory is used. Default value preset by manufacturer is
1013hPaand can be changed bys esoftware.
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