Humidity / Temp Transmitter & Modbus
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1. Descriptions

Applications:

Humidity & Temperature transmitters are designed for environment monitoring and controlling in industrial, commercial
and other buildings. These transmitters can be used for indoor air temperature and humidity monitoring in various indus-
trial plant, clean room, lab, machine room, office and commercial building, airport, station, library and stadium.

Highlights:
* High performance digital sensors and circuits, ensure accurate measurement and temperature compensation
* Good long term stability and reliability
* 100% field changeable sensors, no re-calibration needed
» Fast response
» Multiple output signals selectable: 4-20mA, 0-5V or 0-10V
* Display in degrees Fahrenheit or Celsius (connection to Modbus)

2. Specifications

Relative Humidity:

Sensor Capacitance polymer,

Range 0~100% non condensing

Output 4-20mA, 0-5V or 0-10V, RS 485
Accuracy 3% RH (25°C, 20~80% RH)

Hysteresis <+1% RH

Response time < 10s (25°C, in slow air)

Drift <10.5% RH / year

Sensor 10K internal

Range -30~70°C(-22~158°F)/transmitter

Output 4-20mA, 0-5V or 0-10V, RS 485
Accuracy <+0.5°C @ 25°C

Power 12 t0 24V AC or DC, +10%

Current Output Load < 500Q

Display LCD screen for wall / outdoor mount and duct mount
Display Resolution 0.1°C, 0.1% RH

Temperature Limit -30~70°C, 0~95% RH(Non condensing)
Plastic Housing Flammability rating UL 94VO0 file E194560

Protection IP65, outdoor rated for duct and wall mount models; IP30 for room mount
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3. Dimensions
HUM D & HUM W: 7 HUM-R
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4. Highlights & Wiring Diagram
Mounting Screw (typ of 2)

Removeable Lid

Water tight or
%" EMT Wire Entry

| [ 20mA Humidity
' ! 20mA Temperature

Modbus Network

N

\ Rubber Seal, IP65 Outdoor Rated

Captive Screws
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5. Assembly

229mm

12-24VAC/DC

0~10V / 5V /20mA Humidity
0~10V /5V/20mA Temperature

1. NET GND

RS485 Modbus Network

EMT FITTING

WATERPROOF FITTING
(8MM WIRE DIA)
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REV10 Output Jumpers Settings:

To set 0-10V or 0-5V output, need set register 186,187:
---186 set to 1, means temperature is set to 0-10V output
---187 set to 1, means humidity is set to 0-10V output

---186 set to 2, means temperature is set to 0-5V output
---187 set to 2, means humidity is set to 0-5V output

To set 4-20mA output, need set register 186,187:
---186 set to 3, means temperature is set to 4-20mA output
---187 set to 3, means humidity is set to 4-20mA output

REV12 Output Jumpers Settings:
Rev12 can auto detect hardware jumpers set, do not need to set registers

REV10 Output Modbus Settings:

186 set to 1 Temperature is set to 0-10V output
187 setto 1 Humidity is set to 0-10V output

186 setto 2 Temperature is set to 0-5V output
187 setto 2 Humidity is set to 0-5V output

186 setto 3 Temperature is set to 4-20mA output
187 setto 3 Humidity is set to 4-20mA output

REV11 Output Modbus Settings:
Rev11 can auto detect hardware jumpers set, do not need to set registers

0-10V output

Temperature (C) = (Voltage * 100 - offset) / 10
Temperature (F) = (DegC) *9/5 + 32
Humidity = Voltage / 10

0-5V output

Temperature (C) = (Voltage * 100 - offset) / 20
Temperature (F) = (DegC) *9/5 + 32
Humidity = Voltage / 20

4-20mA output
Temperature (C) = ((Current — 0.004)/0.00016) — offset/10
Temperature (F) =DegC *9/5 + 32
Humidity = (Current — 0.004)/0.00016
--- Temperature(F) : register 100
--- Temperature(C) : register 101
--- Offset : register 443, offset from zero C to adjust temperature range.
For example 0 = 0-100C,
300 =-30 to +70C (Default setting)
--- Where
Voltage is the input voltage in Volts
And Currentisin A, ie 10 = 10ma
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6. Jumper Settings

22 ] — 3 : Jumpers:
c23[ V' = : :

1 2 3

0-10V

3

y '[4-2002 RO |

— Ny

4-20mA

Jumpers:

A W N

0-10V 0-5V

Output Modbus Settings:

Can auto detect hardware jumpers set, do not need to set registers

Voltage & Current Formula:

0-10V output Temperature (C) = (Voltage * 100 - offset) / 10

Temperature (F) = (DegC) *9/5 + 32

Humidity = Voltage / 10

0-5V output Temperature (C) = (Voltage * 100 - offset) / 20

Temperature (F) = (DegC) *9/5 + 32

Humidity = Voltage / 20

4-20mA output Temperature (C) = ((Current — 4)/0.16) — offset/10

Temperature (F) = DegC *9/5 + 32

Humidity = (Current — 4)/0.16

--- Temperature(F) : register 100

--- Temperature(C) : register 101

Applied for all --- Offset : register 442, offset from zero C to adjust temperature range
For example 0 = 0-100C; 300 =-30 to +70C (Default setting)

Where Voltage is the input voltage in Volts, and Current is in mA, ie 10 = 10ma
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7. Calibration Manual

1) Humidity Sensor Calibration

When the devices calibrated in the factory, the calibration points will be stored in the sensor, and will be used as default
calibration value, the user can use default value when the current calibration value is lost.
¢ 1 Point Mode
At default condition(factory two points mode), users can write current humidity value which he gets from reference
humidity meter to register 373, this operation will make the device into one point mode, sensor uses the default slope and

calculate the offset.

373 | Relative humidity in percentage
Humidity=48.9%

| © _ Nodbus Poll — [Nbpolll.=bpl

CB)X]

BT File Commection Setup Functions Display View Hindow Help X
DEH&| X T B 25 /1050 1516 22 23 | 101| @ K?
X = 587: Exrr = 0: ID = 255: F = 03: SR = 1000m=
Mo0300 = 0 00320 = 254 00340 = 0 00360 = 500 00380 = 0
Mo0301 = 0 00321 = 1 00341 = 0 0036l = 500 D038l = 6375
Poosoz = 0 00322 = 0 00342 = 0 00362 = 500 00382 = 322
00303 = 1 00323 = 0 00343 = 0 00363 = 500 00383 = 6435
foo304 = 870 00324 = 0 00344 = 0 00364 = 500 00384 = 408
foosos = 56 00325 = 0 00345 = 0 00365 = 1 00385 = 6503
Poos06 = 99 00326 = 1 00346 = 0 00366 = 16 00386 = 2g
Jo0307 = 6 00327 = 0 00347 = 0 00367 = 110 00387 = 6591 }
Moosos = 138 00328 = 0 00348 = 0 00368 = 100 00388 = 610
Hooz08 = 0 00329 = 0 00349 0 00369 = 3 00389 = 6647
Moosi0 = 0 00330 = 0 Q0350 = 0 00370 = 0 00390 = 703
00311 = 0 00331 = 0 00351 = 0 00371 = 260 00391 gEE4
0031z = : | 00332 = 0 00352 = 0 00372 = &0 0039z = 760
00313 = 1 00333 = 0 00353 = 0 00373 = 870 00393 = 0
00314 = 1 00334 = 0 00354 = 0 00374 = 6737 00394 = 0
00315 = 1 00335 = 0 00355 = 0 00375 = 0 00395 = 0
00316 = 1 00336 = 0 00356 0 00376 0 00396 = 0
00317 = 0 00337 = 0 00357 = 500 00377 = 0 00397 = 0
00318 = 1 00338 = 20 00358 = 500 00378 = 1 00398 = 0
00319 = 1 00339 = 0 00359 = 500 00379 = 0 00399 = 0
JFor Nelp, press FI. For Edit, dowble click onavalue R |
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e Calibrate Humidity

User can calibrate the humidity by writing the real value in the register 373.

373 Relative humidity in percentage, and humidity calibration

. Hodbus Poll - [Ebpolll.=mbpl

@ File Connection Setup Functions Display View Window Help
DSES X ™[22 1050615162223 101 2 N2
X = 31: Err = 0: ID = 255: F = 03: SR = 1000ms
00370 = 0 00390 = 703 00410 = 150 00430 = 92 00450 = 47
00371 = 960 00391 = 6684 00411 = 16 00431 = 100 00451 = 0
00372 = RLEEPIEN y (. Sinele Register X 98 00452 = 0
00373 = | 858 00393 = - 96 00453 = 0
00374 = 6735 00394 = c 9¢ 00454 = 0
51 Send
00375 = 0 00395 = it = 92 00455 = 0
00376 = 0 00396 = . [ Cancel | 90 00456 = 0
Address:
00377 = 0 00397 = 88 00457 = 0
00378 = 1 00398 = Velue: |10 86 00458 = 0
00379 = 0 00399 = _ 8¢ 00459 = 0
00380 = 0 00400 = ‘r’f‘ el _ 82 00460 = 0
00381 = 6375 00401 = r:?:: :“_‘“ ‘:;";‘ zap 255 00461 = 0
00382 = 322 00402 = G B U 255 00462 = 0
00383 = 6435 00403 = -1 00463 = 0
00384 = 409 00404 = 60 00424 = 104 00444 = -1 00464 = 0
00385 = 6503 00405 = 75 00425 = 102 00445 = -1 00465 = 0
00386 = 488 00406 = 890 00426 = 100 00446 = 274 00466 = 0
00387 = 6591 00407 = 105 00427 = 98 00447 = 858 00467 = 0
00388 = 610 00408 = 120 00428 = 96 00448 = 0 00468 = 0
00389 = 6647 00409 = 135 00429 = 9¢ 00449 = 00469 = 0
For Help, press F1. For Edit, double click on a walue. |— !ﬁ Y
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e Back to factory Default Set

User can write 0 to register 451 to back to factory default set.

451 Calibration table select. O: factory data 1: user data

... Hodbus Poll - [Nbpolll.mbpl

""1l-~ Conmectlion '7-'-1up Functions Display View Window Help

DEEE X &

X = 43: Err = 0: ID = 255: F = 03: 5R = 1000ms

00450 = 47 00470 = 0 00490 = 0 00510 = 0 00530 = 0
00451 = -60 00471 = 0 00491 = 0 00511 = 0 00531 = 0
00452 = 0 00472 = - 0 00532 = 0
00433 = 0 00473 = 0 00533 = 0
00454 = 0 00474 = . = Send 0 00534 = 0
00455 = 0 00475 = 0 00535 = 0
00436 = 0 00476 = Address: |45t Cancel | 0 00536 = 0
00437 = 0 00477 = 0 00537 = 0
00458 = 0 00478 = Value: |u| 0 00538 = 0
00432 = 0 00478 = ) 0 00539 = 0
00460 = 0 oosso = | [flxe Smction— , 0 00540 = 0
00461 = 0 00481 = ﬁ%f ::::: :;;g;l:‘::: 0 00541 = 0
00462 = 0 00482 = \ : 0 00542 = 0
00463 = 0 00483 = 0 00543 = 0
00464 = 0 00484 = 0 00304 = 0 00524 = 0 00544 = 0
00465 = 0 00485 = 0 00505 = 0 00525 = 0 00545 = 0
00466 = 0 00486 = 0 00506 = 0 00526 = 0 00546 = 0
00467 = 0 00487 = 0 00507 = 0 00527 = 0 00547 = 0
00468 = 0 00488 = 0 00508 = 0 00528 = 0 00548 = 0
004698 = 0 00488 = 0 00509 = 0 00529 = 0 00549 = 0
For Help, press FI. For Edit, double click on a value. L mm| g
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2) Temperature Sensor Calibration

Write current temperature to reg101.

100 ROOM TEMPERATURE

Reading in DegF. Can also write to this register for single point calibration.
101 ROOM TEMPERATURE

Reading in DegC. Can also write to this register for single point calibration.

- NModbus Poll - [Nbpolll.=mbp]

E'.l-.- Connection Setup Functions Display VYiew Window Help
DEE&|X|™|% 5|1 050615162 23 /101 T K2
% = 13: Exrr = 0: ID = 255: F = 03: SR = 1000ms
00100 = 899 | 00120 = 10 00140 = 0 00160 = 4 00180 = 0
00101 = 322 00121 = 147 ] 12 00181 = 0
00102 = 810 00122 = 12 00182 = 15
00103 = 0 00123 = 4 00183 = 30
00104 = 50 00124 = 255 Send 4 00184 = 32
00105 = 0 00125 = SaAo | 20 00185 = 1
00106 = 0 00126 = : |101 Cacal | 1 00186 = 3
Address: ance.
00107 = 0 00127 = 65 00187 = :
00108 = 31 00128 = Velva: |2m 202 00188 = 1
00109 = 500 00129 = ) 204 00189 = 0
00110 = 500 00130 = L — _ 65 00190 = 0
00111 = 0 00131 = g‘: L ne oS 210 00191 = 0
00112 = 100 00132 = LIRSt MUID L. TNE 212 00192 = 0
00113 = 0 00133 = 0 00193 = 0
00114 = 60 00134 = 0 00154 = 10 00174 = 17 00194 = 0
00115 = 50 00135 = 20 00155 = 10 00175 = 51 00195 = 0
00116 = 0 00136 = 19 00156 = 2 00176 = 51 00196 = 0
00117 = 0 00137 = 0 00157 = 2 00177 = 20 00197 = 0
00118 = 1 00138 = 0 00158 = 18 00178 = 60 00198 = 0
00119 = 10 00139 = 0 00159 = 4 00179 = 60 00199 = 0
For Help, press F1. For Edit, double click on a walue. !M | ' )
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» Back to factory Default Set

User can write 0 to register 451 to back to factory default set.

450 Temperature Calibration Offset for sensor

" Hodbus Poll - [Ebpolll.mbp]

@ File Comnection Setup Functions Display View Findow Help
DEE& X ™ B 571 050615162223 101 @ K2

X = 7: Erx = 0: ID = 255: F = 03: SR = 1000ms

00450 = 4977 00470 = 0 00490 = 0 00510 = 0 00530 = 0
00451 = -60 00471 = : 0 00531 = 0
00452 = 0 00472 = 0 00532 = 0
00453 = 0 00473 = 0 00533 = 0
00454 = 0 00474 = e = Send 0 00534 = 0
00455 = 0 00475 = 0 00535 = 0
Jo4se = 0 00476 = . |4SU Cancel | 0 00536 = 0

Address: anc

00457 = 0 00477 = 0 00537 = 0
00458 = 0 00478 = Value: ]9 0 00538 = 0
00459 = 0 00479 = : 0 00539 = 0
00460 = 0 00480 = "'f'_?‘ A _ 0 00540 = 0
00461 = 0 00481 = (:';g; i ’:;4‘ Kegs 0 00541 = 0
00462 = 0 00482 = L L O 0 00542 = 0
00463 = 0 00483 = 0 00543 = 0
00464 = 0 00484 = 0 00504 = 0 00524 = 0 00544 = 0
00465 = 0 00485 = 0 00505 = 0 00525 = 0 00545 = 0
00466 = 0 00486 = 0 00506 = 0 00526 = 0 00546 = 0
00467 = 0 00487 = 0 00507 = 0 00527 = 0 00547 = 0
00468 = 0 00488 = 0 00508 = 0 00528 = 0 00548 = 0
00469 = 0 00489 = 0 00509 = 0 00529 = 0 00549 = 0
For Help, press F1. For Edit, double click on a value. . N | 4
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3) Humidity Voltage QOutput Calibration

Write current temperature to reg101.

101 |2 |o~600 |-- ROOMTEMPERATURE o . o
Reading in DegC. Can also write to this register for single point calibration.

366 Humidity Output calibration voltage value(0-10V),0-5V use the same value

411 Humidity output voltage calibration offset value adjust value( 0 - 10% )

412 Humidity output voltage calibration offset value adjust value( 10% - 20% )

413 Humidity output voltage calibration offset value adjust value( 20% - 30% )

414 Humidity output voltage calibration offset value adjust value( 30% - 40% )

415 Humidity output voltage calibration offset value adjust value( 40% - 50% )

416 Humidity output voltage calibration offset value adjust value( 50% - 60% )

417 Humidity output voltage calibration offset value adjust value( 60% - 70% )

418 Humidity output voltage calibration offset value adjust value( 70% - 80% )

419 Humidity output voltage calibration offset value adjust value( 80%- 90% )

420 Humidity output voltage calibration offset value adjust value( 90% - 100%)

There are two ways to calibrate voltage output:

* reg366 is an offset for the entire output, if the user finds difference between entire theoretical value and real value,
the offset value has to be changed to get it back, this operation can move the output entirely.

» User needs to measure the output to get the current output voltage and write back to relative registers from reg411 to
reg420, this operation will make the output to be more accurate.

4) Humidity Current Qutput calibration

368 Calibrate Humidity Output in 4-20mA mode

369 Output for current calibration, current calibration decreases the number
431 Humidity output current calibration offset value adjust value( 0 - 10% )
432 Humidity output current calibration offset value adjust value( 10% - 20% )
433 Humidity output current calibration offset value adjust value( 20% - 30% )
434 Humidity output current calibration offset value adjust value( 30% - 40% )
435 Humidity output current calibration offset value adjust value(40% - 50% )
436 Humidity output current calibration offset value adjust value( 50% - 60% )
437 Humidity output current calibration offset value adjust value( 60% - 70% )
438 Humidity output current calibration offset value adjust value( 70% - 80% )
439 Humidity output current calibration offset value adjust value( 80%- 90% )
440 Humidity output current calibration offset value adjust value( 90% - 100%)

* Reg368 is the start offset value of the humidity current output, user can adjust the value of this register to calibrate
the humidity current offset.

* Reg369 decides how fast the value of reg368 will decrease, user has to change this until output match 100% humid-
ity value.

* User can also calibrate each 10% output by manually changing the reg431 to reg440.
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5) Temperature Voltage Qutput Calibration

365 Temperature Output calibration voltage value(0-10V), 0-5V use the same value
371 Temperature manual output value input, relative with register 370

401 Temperature output voltage calibration offset value adjust value( 0 - 10% )

402 Temperature output voltage calibration offset value adjust value( 10% - 20% )
403 Temperature output voltage calibration offset value adjust value( 20% - 30% )
404 Temperature output voltage calibration offset value adjust value( 30% - 40% )
405 Temperature output voltage calibration offset value adjust value( 40% - 50% )
406 Temperature output voltage calibration offset value adjust value( 50% - 60% )
407 Temperature output voltage calibration offset value adjust value( 60% - 70% )
408 Temperature output voltage calibration offset value adjust value( 70% - 80% )
409 Temperature output voltage calibration offset value adjust value( 80% - 90% )
410 Temperature output voltage calibration offset value adjust value( 90% - 100% )

» Same operation like part 3

6) Temperature Current Quitput Calibration

367 Calibrate Temperature Output in 4-20mA mode

369 Output for current calibration, current calibration decreases the number

421 Temperature output current calibration offset value adjust value( 0 - 10% )
422 Temperature output current calibration offset value adjust value( 10% - 20% )
423 Temperature output current calibration offset value adjust value( 20% - 30% )
424 Temperature output current calibration offset value adjust value( 30% - 40% )
425 Temperature output current calibration offset value adjust value( 40% - 50% )
426 Temperature output current calibration offset value adjust value( 50% - 60% )
427 Temperature output current calibration offset value adjust value( 60% - 70% )
428 Temperature output current calibration offset value adjust value( 70%- 80% )
429 Temperature output current calibration offset value adjust value( 80% - 90%)
430 Temperature output current calibration offset value adjust value( 90% - 100%)

» Same operation just like part 3

7) Relative Registers for Calibration

370 Auto/Manual output calibrate set. O : default value 1 : user manual. Bit O :temperature bit1 :humidity
371 Temperature manual output value input, relative with register 370

372 Humidity manual output value input, relative with register 370

186 The factory default is 1. Temperature Transducer output range, 1=0-10V, 2=0-5V, 3=4-20mA

187 The factory default is 1. Humidity Transducer output range, 1=0-10V, 2=0-5V, 3=4-20mA

* reg370:this register allows users to set their own output value for temperature and humidity

* Bit 0 : temperature manual output enable/disable, O=disable 1=enable

« Bit 1 : humidity manual output enable/disable, O=disable 1=enable

-12 -
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» reg371: Temperature manual output value input, relative with register 370, for example, if output type is set to
0-10V(reg186 is set to 1), and bit0 of reg370 is set to manual mode(reg371 is set to 1), if we write 100 to reg371, current
temperature output will be 1V, if 200,output will be 2V, this function allow the user to easier test the hardware or generate
its own voltage/current.

* reg372: just like reg371, but it's for humidity manual output.

* reg186&reg187: see explanations above

8) Temperature Output Offset Settings

| 443 | Temperature output offset, depending on sensor range

Firmware 340 and below: 0-10V according to 0-100°C

Firmware 341 and up: 0-10V according to -30-70°C

Add register 442, user can set the temperature range offset, base range is 0-100°C:
For example:

If register 442 set to 300, then current output range will be -30-70°C

If register 442 set to 100, then current output range will be -10-90°C

0-10V output:
Temperature (C) = (Voltage * 100 - offset) / 10

Temperature (F) = (Voltage * 100 — offset*9/5) / 10
Humidity = Voltage / 10

0-5V output:
Temperature (C) = (Voltage * 100 - offset) / 20

Temperature (F) = (Voltage * 100 — offset*9/5) / 20
Humidity = Voltage / 20

4-20mA output:
Temperature (C) = ((Current — 0.004)/0.00016) — offset/10

Temperature (F) = ((Current — 0.004)/0.00016) — offset*9/50

Humidity = (Current — 0.004)/0.00016

--- Temperature(F) : register 100

--- Temperature(C) : register 101

--- Offset : register 442, offset from zero C to adjust min max range, for example 0 = 0-100C, 300 = -30 to +70C
--- Voltage in Volt

--- Currentin A

-13 -
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8. Register List

Humidity Sensor uses MODBUS protocol to communicate with others. Following is a table of MODBUS Registers.

Defaults . o
Address Bytes Range o Register and Description
Oto3 4 - - - Serial Number -4 byte value. Read-only
4t05 2 - - - Software Version —2 byte value. Read-only
6 255 254 254 | ADDRESS. Modbus device address
7 1 0-255 13 13 E)r(;(él::rtnl:/ilggil‘.engéi; read-only register that is used by the microcontroller
8 1 0-255 _ _ Hardware Revis_ion. This is a read-only register that is used by the microcon-
troller to determine the hardware Rev
9 1 0-255 - - PIC firmware version
10 1 0-255 } _ PLUG_N_PLAY_ADDRESS, ‘plug n play’ address, usgd by the network mas-
ter to resolve address conflicts. See VC code for algorithms
15 1 0-1 0 O Base address selection. 0 = Protocol address, 1 = PLC address
16 1 0-255 - - Firmware Update Register, used to show the status of firmware updates
17-99 Blank, for future use
100 2 0-1000 ) _ g%?eMpZﬂA;ﬁbRg{ingE reading in DegF. Can also write to this register for
101 2 0-600 } _ ROOM T!EMPERATURE reading in DegC. Can also write to this register for
single point calibration.
1M1 1 0-2 - - Display parameter: O=temp and humidity, 1=hum only, 2 = temp only
113 1 - 0o - Not used
121 1 0-1 DEGC_OR_F | LCD temperature will show C or F, 0 =C, 1=F
185 1 0-1 1 - Bau - Baudrate, 0=9600, 1=19.2kbaud
186 1 1~3 ) ) The factory default is 1. Temperature Transducer output range, 1=0-10V, 2=0-
5V, 3=4-20mA
187 1 1~3 _ _ The factory default is 1. Humidity Transducer output range, 1=0-10V,  2=0-
5V, 3=4-20mA
Temperature Calibration Offset for single point temperature calibration, offset
217 2 0-1000 500 - of 500 in order to store positive and negative numbers in 2 bits, calculated
automatically when you write to register 100.
304 2 0-1000 _ Re!ative_: Humidity r(_eading. Writing a humidi’_{y va_lue to the register will do
calibration, for details, refer to Humidity Calibration.
369 1 0-1 ) ) When changed the calibration point ,The modbus register 369 value will auto
turn to1 to store the value. Default 369=0.
370 2 - - hz Humidity Calibration, Frequency at first point
371 2 0-1000 %/10 Humidity Calibration, RH at first point
372 2 - - - - Humidity Calibration, Frequency at second point
373 2 0-1000 %/10 Humidity Calibration, RH at second point
374 2 - - - - Humidity Calibration, Frequency at third point
375 2 0-1000 %/10 Humidity Calibration, RH at third point
376 2 - - - - Humidity Calibration, Frequency at the fourth point
377 2 0-1000 %/10 Humidity Calibration, RH at the fourth point
378~389 2 - - - - Additional humidity calibration points, 10 total
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