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S BREEEHIRENT

Foreword: Temperature & Humidity Controller Brief introduction

#BEi& | General

meERHErFREERATREEFFX
1. i, IFHE, FTFRZAITEREM
RIS ATAMMLEERR. SiRER
B PR LA R sk 45 T 5 | e R IBER | [AI4%
EHHNLE.

P RS54 EFR GB/T15309-1994,

TR Operational principle
}muLF RIS EERERRS, THIZE.

s (BAESE) Z/BrEm, HI{EREM
TERrR:

The controller for temperature and humidity is
suitable for adjustment and control of temperature
and humidity in equipments of high voltage
switchgear, terminal box, ring network panel, box
transformer substation etc. It can effectively protect
relevant equipment from faults resulting from
excessive low or high temperature, creepage or
flashover etc.from humidity or condensation.

These products meet the requirements of

GB/T 15309-1994.

The controller for temperature and humidity mainly
consists of three parts of transmitter, controller,
heater(or fan etc.), its operational principle is shown
as following:

W L W \
AN ' ﬂ Q NS
i ' el i ))
iy <2 2 L5 e /|
| POWER
B 2 HIEE i A=
sensor controller heater or fan
ERERMNERNEEEEER, HEiHE controller: ~ When environmental temperature,

FHIRHRERIZR AR : BFEANEE. I8
& iU‘)Zi’.’l.TJﬁﬁ"c /"EE’MEH‘I b Bl DR
HERMoAE, MR (SXE) FEEIRFT
4aTAE, XA WL{T?]H,“ZJZiiﬂiFf — R
&, HRNRESCEETRIZEME, EHIZFFH
HRER 25 ﬁﬁ,mLﬁﬁ MAKEXIFIE . BREARI)

RN EIR SEF AR ERL .. TiEm
B EEmASREFHEThEE.

The message of temperature and humidity in the box
is detected by the sensor and analyzed by the

humidity is up to the presetting value or exceed the
presetting value, the controller is giving related signal
to contects of relay, then the heater(or fan) is
energized and working to heat of dehumidifying;
after environmental temperature,humidity is well
below the presetting value,the heater(or fan) is
deednergized and stop working. In addition to its
basic functions, the specific product with different
type possess secondary functions such as alarming
output for  wire-breaking,communication,forced
heating etc.



WHD R%1 & seBY BB BT HIES
WHD Series Intelligent Temperature & Humidity Controller

|1ﬂ%ﬁm HW%@MMMW

wio[] -LL 1 (]
MifNThEE: C-RS4853%M; M-TXigiH; J-WEWEE; ZTH-—F
Adding function:C-RS485 port;M-transmitting output;J-alarming output;blank-nothing
EHIThEEIESE: 11-1 BERIEE 11-one channel temperature,humidity
22-2 BORIEE 22-two channels temperature,humidity
33-3 B{IRIEE 33-three channels temperature,humidity
L ERIME Coutline)
HMEARS (outline code) | THIHER S (panel frame )
48 77 1% (square) 48*48
72 77 7% (square) 75*75
46 T4 (rectangular) 120*60
20R FHLA DIN35mm
FmARIIRS: SlliRREEH R
Product series code:intelligent temperature & humidity controller
E:

1.WHD48, WHD72. WHD20R, WHD46 ©Rlex % RIE 1, 2, 3 BB/ BEIFR%sS

2. EJ: AR RSN N ZMEFIm S (TR , SaliEmASI R, 7][1 AR T RN E
2, XERATR;

3. WHD46 HYHHBATHRER : RS485 EINTNAE. REWMLINGE, TiXTIRE, REE=FHik—
WHD48 BY4HBNTNAHER : RS485 BMINAE;
WHD72 HUBHBITHAES : IREEMBTNAE. RS485 BiIhAE. T EIhee, ERE RAEE—
WHD20R HY%HENINEER : RS485 BiINTHAE. MEMLITIEE, ZHAIRIRTIESE;
“-C” FREW, “-J7 RTERE, “WM RRTIE;

4. R R 5= I35 2 (B A0 R e 16 A PO TS R il 2% 'Ltf“ﬁ—jﬂ' SEBIT 20 K.

Note:

1.Number Of temperature, humidity(or temperature) sensor to be connected with WHD48, WHD72. WHD20R,
WHDA46 is up to 1,2, 3 respectively;

2.Every sensor match with two control output contacts(passive), connected with heater and fan respectively,the
heater is used for rising temperature or removing moisture,the fan is used for decreasing temperature;

3.uxiliary function of WHD46:RS485 communication,alarming output function and transmitting function. Only
one can be selected.
Auxiliary function of WHD48:RS485 communication.
Auxiliary function of WHD72:Alarming output function,RS485 communication and transmitting function.The
latter two can only be selected.
Auxiliary function of WHD20OR:RS485 communication and alarming output function.Both can be selected at

2



the same time.
- C”for communication,”-J’for alarming,”-M”for transmitting.

4.The connecting wire between sensor and controller must use four-core shielded cable. And its maximum
length must not exceed 20 m.

2 BARIER Technical data
RARSH -
~(Val
(Technical parameter) fEAR(Value)
i -40.0°C~99.9°C
M ESEE (Temperature) ‘ :
M i BE
(Measuring range) ; LE. 0%RH~99%RH
(Humidity)
B [fF
‘ R +1°C
BE (Temperature)
Precisi pii
(Precision) ) L].E. -
(Humidity)

Tiximt

o DC 4~20mA 3% DC 0~20mA
Transmitting output

*ﬁ. N=| g
It i (Heating for -40.0°C~40.0°C
- Temperature rising)
SHSHIGEE \ :
i (S;t rafemo? . BRI (Blowing for
g_ temperature 0.0°C~99.9°C
controlling .
decreasing)
parameter) N—
Me/E I
. 20%RH~90%RH
(Humidity control) ° °
4 H i 25,75 2 (output contact capacity) SA/AC250V
EiFE 5
iBifl3E 0O (Communication port) RS485,MODBUS(RTU)#8
BE AC/DC 85~265V
. N Voltage
HBhEiR "
A EARTNFE(<0.8w) -4 B INFE(BEE<0.7w)
Auxiliary power hiE . .
Consumption Basic power consumption(<0.8w)+
P relay power consumption(each channel <0.7w)

4545 e [ (Insulation resistance) =100MQ
HESHETMEEEG/BRESHEER T4 2kV/Imin(AC,RMS)

power with shell,touchable metal parts/

TR E

-fi ithstand volt: . .
(power-frequency withstand voltage) power with other terminal group

FAFAE TR < 50000 /b houn)
(average work time without stoppage) -
THEERE i E (Temperature) -20°C~+60°C
(¥551)28) - . <95%RH, T4, LEHMESHE
Working condition A (Humidity) (without condensation and corrosive gas)
(controller) SR (Altitude) <2500 % (m)

BliFE: RIEEEFIEES, BUTHH (MASKRINE) Ba TIERNEESCEEESFL
TR RESCEEEZ ERALFE.
Start/stop gap: In the control process,for the execution part (heater or fan) , the difference between starting
temperature( humidity) and stopping temperature (humidity).
3



3 FEmAAR K IhRE

Product specification and functions

WHD48 #! AR B D RE: EAE “-C
-5 D Ik e 23T % R
(Type) (Function) () (Mounting mode ) (Outline,size)
(Sensor)
WHDA48-11 | 1 Bk i B 2 ] WH-3(1) | # A (Embedded)
One channel temperature,
humidity control JHL Ceatout) -
45x45
WHD46 B TTGRBNSNAE: MR C-17 B C-C7 L A% “M
Lithes Thge i ds ZH T S RF
(Type) (Function) (F) (Mounting mode ) (Outline,size)
(Sensor)
WHD46-11 | 1 BRI i WH-3(1) | # A3\ (Embedded)
One channel temperature,
humidity control L Ccatout) -
WHD46-22 | 2 #3955 2 1 WH-3(2) | 116x56
Two channels temperature,
humidity control
WHD46-33 | 1 BRI i WH-3(3)
Three channels temperature,
humidity control
WHD72 BY AT BN T RE . MOEARE 07 L S “-C7 L ARk M
-5 D IR e ZHTT % R
(Type) (Function) (D (Mounting mode ) (Outline,size)
(Sensor)
WHD72-11 | 1 8% 16 B il WH-3(1) | # A3 (Embedded)
One channel temperature, FFFL Ccatout) :
humidity control 67x67
WHD72-22 | 2 H&iR IG5 F bl WH-3(2)

Two channels temperature,

humidity control




MRS “-)7 L JEfE “-C7 . E AL

WHD20R A A B Dy Be -
5 D Ik e wHTT B R
(Type) (Function) () (Mounting mode ) (Outline,size)
(Sensor)
WHD20R-11 | 1 B 5 5 2 WH-3(1) | $%15: DIN35Smm
One channel temperature,
humidity control
WHD20R-22 | 2 I & il WH-3(2)
Two channels temperature,
humidity control
4 &R Wiring mode
WHD48 £ :
FENEIR
2L sensor Augxiliary power
V+ Clk Data V- [] FUSE
———
L sl als] e 2] 1] T
} }
[ 1 [ 1
| 18| 7] 16| 15| 30| 3 |
S v R e
hn#dEl R Bz BEEA
(REZERD (EER RSA85 contact
Fan control

Heating control

(passive contact) (passive contact)

WHD72 #Y
HEH R & o | R
Auxiliary power Alarm contact Sensor | Sensor I
V+ Ck Data V- V+ Clk Data V-
[] | | | | | | | |
| | | | |
[1 [2 Ja1 Ja2 3 J4 5 Je6 |7 s [o Juo
L\J
! 7 7 i
[15 [16 [17 18 [19 J20 [21 [22 [nc [30 [31 [32 |
[ I [ | | [ [ [ | |
| | | I I 1 | | | | 1
RmiEs 1 Rz 1 lIEAEEE hn#hdE 1 BiE. TEES
(RFES) (RFES) (RFES) (RFES) RS485+ Transmitting contact
Fan control | Fan control Il Heating control IHeating control I

(passive contact) (passive contact)(passive contact) (passive contact)

B@fE “-c”
A B

Eﬁ o -M »
1+ 2+ COM




WHD20R &

Heating control |

Heating control Il

Fan control |

Fan control Il

Alarm contact

Auxiliary power

(passive contact)  (passive contact) (passive contact) (passive contact) IRE RS B B
st | MRl e ERE B “c”
(RS (RFEES)  (REER)  (RERS) d] i 8
| | i 1 I | | I
| | | I | I | I [ I [ l l { l | I [ |
19 20 21 22 15 16 17 18 41 42 1 2
. CJ rJ . rJ
?Eﬁsg o J”
[30 31 32 [nc Je [s T[4 3 Jwo Jo J8 [z ]
| I I | | I I | I I | I
| | | | I | | I | | | I
BIZES V- Data Clk V+ V- Data Clk V+
RS485 contact 2= R
Sensor | Sensor I
WHD46 ! :
FUSE —
EhEER = =
Auxiliary power |
B el
. — A REHEH T Fancontroll
BEEEVBEES | W )__ 3 - A=
RS485  Transmitting » Alarm contact 2 H & — (RRE)  (passive contact) B&{E “-c”
o = A B
— )— e R Fan control Il
s v - w uloe i (FZBEHES)  (passive contact)
3 ] L= 30 | 31
. 8ok [ - . [ 30 [ 31 ]
s — )— YT REERII Fan control Il
o R opata[ T |V Ll W | (FEES)  (passive contact) Eﬁ “_m”
I S
|r Eag [ | N coM 1+ 2+
1 T [ MBS Hesting controll
s & v N — (LE#ES)  (passivecontact) |
& I
S Y
s | )_ - IN#dEHII  Heating control Il
o # Dpats I |[*® = N (FBHES)  (passive contact) ?Eﬁs’-‘ « g7
; I
nomov | = | b B [ AMSHI Heating control
s & v [— B LT—— (FTRHES)  (passive contact)
e 1 L~ ] 32 | 30
PR [ 32 | 30 |
& =
o £ Data =
r =
womov ||

KT I L S U N B -

An example of wiring for the communication part is shown below:

IERRRA T TR L BT 2 K .

Correct wiring method:the communication cable shield is connected to the ground.



1# 28 32#

4487

Va8Y
4587
VG8Y

VG8Y

Iomdwoo 1soy

L — {4987

£ lagsa

i OO XX XX
Yl 1858 =
N HATRERE RREEXKH

Two-core shielded wire,shielded to the ground

WA ACRK Ay B ZENULEC AR, FEHAEE Ry 120Q~10 kQ.

It is recommended to add a matching resistor between A and B of the end meter,and the resistance range is 120 Q

-10K Q.

5 FimiE{EIER | Product operation manual

5.1 RBR 48 Display introduction
5.1.1 HE#E7R Front diagram

4
HEAT--FAN- BREAK
CHr'e ®

&
Chce e @
@

i

CH3® e e
5\\X\
5 6 7 8



5.1.2 E%li5%EE Legend explanation

ws WS =51
2 FR(Name) - 152 BH (Explanation)
(No.) (Status)
= B = EREINENREE, ER5ERE: -40.0°C~99.9°C
L /3Z M2 70N = — N
. 1RERIERT R RSB R IR
1 (temperature Area XX.XC
(Display current-measured temperature value,range:-40.0°C ~
Temp.area)
99.9°C Display menu and data for keystroke programming)
) PR < ERERIANENEE, BREE: 1~3
(Channels) (Display current-measured channels,rang: 1~3)
2R X
N ~4 7F = —_— 2L o = s —_—
. ERERANENEEE, BREE: 20%~90%
3 (humidity Area XX%
(Display current-measured humidity value,range: 20%~90%)
Humidity area)
R SRR RBIE 1, 2, 3 FTIEIRES, Bhn# (HEAT) |
kS — H m’ AN 'J?_L:
THERESIERAT , X, (FAN) | fn#L#pE (BREAK)
4 (Indicator
(Working status) Working state of 1,2,3,channels,heating (HEAT),
lightering)
Blowing (FAN),fault of heating (BREAK)
5 SET AN EFRIETIRE, HITRIZRE
Pressing (Selecting operational function,set up programming)
BT ERYRSHESE
Pressing (Look over data or change data)
; EF5E
|
(Left directional key) ki K3 W, mHImik
Keep (Keep Pressing the key about 3 seconds,
Pressing all channels are in heating)
AN ERRIESHESE
Pressing (Look over data or change data)
; =Pk
|
(Right directional key) K KiZ3®, BRImNX
Keep (Keep Pressing the key about 3 seconds,
Pressing all channels are in blowing)
BT MHETNRESEN T — R R
8 ENTER %2
Pressing (Confirm function or go to next menu)




5.2 R4 tH System powered
REBIRARIE TR S, 1EB
ERES.

ERBIEAN T

5.3 IT{ERZ Working status
5.3.1 /& Measurement
EMNERET, X1 .2 3 ERHHE
:)""J%ﬁﬁ&imf;\ wEE, HE=/MLREE
ERRTEEERINE. B7R.

5.3.2 4%l Control

SRERNERESEEERETMARENT
EFMRT, Batmiisssk X E, ERTx AT
~K A= (X 4) , HmMARFLERE, 7
WFHTIER, MHENBMABIEIERT RS,
URIRE

5.3.3 ¥4I Control test
AEETERET, REEZAFE#ERXT 3

¥, MEITANBELRGENR REERE

BATI#, FBAITAMBELEHSEN.

5.3.4 fg¥E Alarm

AR ESRE, RERFHTIIEN,
HER B MASPER R AR HIREBTRE
MR MERIRER, HEBENRE R RHE
IRNKR; HURE S HIHPER, (URHAITEN.

After wiring correctly according to the instraction ,

power on and enter into the measuring condition

Under measuring condition , Area 1, 2, 3 display
currently: measuring channel and temperature value,
humidity value , temperature valuehumidity value
circling measurement and display of three sensor's

channels.

When environmental temperature value or humidity
value satisfy the presetting working condition , starting
the heater or fan, while corresponding indicator lights
(Aread) , when the heater is failure, working without as

per the normal working condition, the corresponding

indicator for heating-fault lights to give alarming.

Under the normal working condition, hold pressing the
left directional key about 3 seconds,all the allowed
channels are in heating; hold pressing the right
directional key over 3 seconds,all the allowed channels

are in blowing .

When the heater is failure,working without as per
the normal working condition, the corresponding
indicator for  heating-fault lights to give
alarming.when the temperature exceeds the set
value,the data of corresponding channel flashes.

Reset when the meter itself fails.



5.4 R EEL, System setting mode

5.4.1 #HN/IBHAEZGIEEER Entry/exit system setting mode

AEERRAT, NEERLTEELERE,

HERT4R T SET BIFEL 3 76, HARGIRER
N, REZFFEWMAES, $H] 3N 0000 ,

FHIEM (B/R YES) , BEhi#EANEREA,

HANTEBFXE 1 8R"CH1" |, ZREZE
HENBE 1 TESHRE, REGRUY]
BB EMBE—HRFKE, X—RFLEF"CH2",
"CH3", "COMM", "DISP", "CTRL", "tr. 1",
"tr. 2", "VErn" , SDAAREEE2 , B
EIMIIESH, REAM, REEREN,
g mI M. SXATERE, TXE1]E,
TiX 2K E, EHERHEFRA.

Under the normal working condition, hold pressing the
SET key about 3 seconds,entry in system setting mode,
stroke ENTER and input the pass words , the deliver
default value as 0000, if pass words is correct (display
YES ), enter into the main menu automatically.

After enter into the main menu , Area 1 display "CH1",
stroke ENTER, enter into the working parameter setting
of channel 1, press the left/right key to switch to other
menu with same level, this level menu has "CH2",
"CH3", "COMM ","DISP", "CTRL", "VEr",setting up
working  parameter of channel 2, channel
3,communication, display mode, look over software

version respectively.

5.4.2 FHBBESHAILE Setting channel parameters

CH1 .\ CH2 . CH3 WI&HIRETIETEH
E. LATELCHY ABIEIFLEIEER. N RGE
BE, XERYEEREXE 1 H, X2
EHNBERERERNBERFS. #HA CHT A]

ER:

The parameter setting process of CH1, CH2,CH3 is one
and the same. Taking CH1 as example , to explain
clearly: After setting entry system, menu and data
display in Area 1 , after setting entry channel, Area 2
display channel sequence number. Display before entry
in.CH1:

ERSEH R

Example Explanation
R SHEEEHENEE 1 SHRE

Single click ENTER,enter into parameter setting of channel 1
2 %A Blank
BFHEIFER/RIT Single click ENTER the display as follows:

ERSEH R

Example Explanation
| on SVFIBIE 1, AR on' /" oFF", ELEERHIA

Allow channel 1,selecting left/right key for "on"/"off",click ENTER for confirm

5 ) LA BN EE—EiE

Current setting is the first channel

wHEFE"on", BHEEIFE/RUT Selecting "on", Single click ENTER the display as follows:

BREH R
Example Explanation
BEOEHRN BREMAXEEHNEEE
1 H.dry Single click ENTER for entry, setting humidity value for starting process
of heating and removing moisture
) 1 HARENRE—BIE

Current setting is the first channel




BHEIFER/RIT Single click ENTER the display as follows:

EREH fRRE
Example Explanation
BEAAREN, RETHIREER, EEMHIA
1 85 Single click left/right key for revising , hold pressing for increasing/decreasing of
quickly, click ENTER for confirm
> | g BRORE—EE
Current setting is the first channel
BFHEIFER/RIT Single click ENTER the display as follows:
st R
Example Explanation
BERZEHEN, BEMAFEBRNREE
1 HEAt Single click ENTER for entry, setting temperature value for starting process
of heating and temperature rising
> | g BRORE—BiE
Current setting is the first channel

BHEEIZFERRIAT Single click ENTER the display as follows:

EREH fiRRE
Example Explanation
BEAARENR, RETHIRELR, EEMHIA
1 5.0 Single click left/right key for revising , hold pressing for increasing/decreasing of
quickly, click ENTER for confirm
) 1 SRR ENRE—BIE
Current setting is the first channel
BHEEIFER/RIT Single click ENTER the display as follows:
ERES fRRE
Example Explanation
- SEEEHEN, WERLTHTFMALERE
) Single click ENTER , setting ifopen heating-fault alarm
) 1 HARENRE—BIE
Current setting is the first channel
BHEBEIZFERRIT Single click ENTER the display as follows:
ERER fiRRR
Example Explanation
1 OFF AL on"/"oFF", B ZE5HIA
selecting left/right key for "on"/"off",click ENTER for confirm
2 | UAE B RE—BE
Current setting is the first channel
BHEEIFERRIT Single click ENTER the display as follows:
ERSEH R
Example Explanation
BHEEEH#N RESXNERENEEE
1 FAn.C Single click ENTER , setting temperature value to start
blowing-reducing temperature
5 | 4 UEE EARE—EE
Current setting is the first channel

11



BHEIFER/RIT Single click ENTER the display as follows:

BRI R
Example Explanation
BEAARER, RETKREER, EZEHA
1 40.0 Single click left/right key for revising , hold pressing for increasing/decreasing of
quickly, click ENTER for confirm
> | UETIE B R E—EE

Current setting is the first channel

BHEBEIZERRIAT Single click ENTER the display as follows:

LSt 25
Example Explanation
1 | HYSX BEEEH#AN REZBERTE
: Single click ENTER for entry, setting hysteresis value of this channel
) 1 LA B — B

Current setting is the first channel

BHEBEIZERRIAT Single click ENTER the display as follows:

B SEAl R
Example Explanation
1 5 BHRARRIZE, EFHIA
Single click left/right key for revising , click ENTER for confirm
> | UETIE AR E—EE

Current setting is the first channel

BEHEEZFEREERE, LERAEAREIE
FHEHMFFRIETUAITIZE . BIFL"COMM" 7] %
B R #h oy (1-247) K8 WO B (1200,
2400, 4800, 9600, 19200) ., ERiE"dISP"
BE=MRERIONE R RHERERE, FX
MBI K [BIPE 25 4s. 6s. 8s . FEEILE(E
ENE, BF SET ZEREREHRERGR
B, REIERTITIEER.

5,43 WEZLEWBAIEE Set up system

password

[EIRT4R{E SET BMEER AT 3 #, B
"CodE" , BFHFEIFHN, MAZHBIRGEHM,
BHEEEMARBANZL, EHNER
"vES", HBEFEEN"N. Cod", BEHHN, BN
R, BFEEBEESEREHEL.

EEERBMNE, &1 oA TENIRE
Wi T, MWAERZGEEERNERTE, BEFE
RTE

12

Single click the Enter, return the main menu, use
left/right key to select other main menu and setup the
optional item. The communication "COMM"may set up
Local address ( 1~247) and Communication baud rate
value (1200, 2400,4800,9600,19200) . The display
mode"dISP" is used to set three channels: interval in
circling measurement display; closed circling or interval
2s,4s8,6s,8s. Al

menu ,single click SET to select storage or not and exit

for random position of main

system setting, then return back normal working mode.

Press SET and ENTER simultaneously about three
seconds, display: "CodE", Single click ENTER for
entry, type current system password. Single click
ENTER to confirm the typed password, the correct
"yES",and "n.Cod"
automatically, single click entry to type new password,

password display switch  to
press ENTER to select storage or not, then to exit..

At random setting position, if within 1 minutes, no
effective key is pressed, the system return to measuring

status automatically the setting is not stored.



5.4.4 AP%IERIEE User’s Programming flow diagram

H CH1/CH2ICH3 H
|

coMM [ disp | cmRL M /w2 H
1 1 1 1

L__.SAVE
= @
CdlLy

I

|| d.(%yCJ[ x.)lHJ LSél. ] Lxx}(x |

|
OFF onfoFF | [ Adar
[on I
| Hdry | [ 1247 | | xoxxx |
I I
[ bAud |
I
T
AARE

System Setting

tr.Hi

| Xxxx

XXXX

EBRE

Password Setting

13




N [ H N [ H
F4F Character SCFIR .H F&F Character 3L .H
Explanation Explanation
T N\ =700 =T on =
Prog HNRRIRE CoMM BRRE
Access programming Communication
g it
CodE Password Addr Address
e EEEETIES o Aud R
Figure and others Baud rate
BN B . AN
CH1/CH2/CH3 BEAIBIS 1/2/3 diSP SR E
Access channels Display setting
MHREIE BIRER
H.dry . . d.Cyc L .
Heating to remove moisture Circling display
ENIETES RS ]
I#RFAR Length of
HEAL Heating to rise temperature CdLy communication
frequency interval
INFAETHT LR E REMAS
ALM.H Heater alarm for broken wire VEm Version No. of software
FRER BN
Fan.C n.Cod .
Blow to reduce temperature Typing password
MAKEEHE e
Hys.H Hysteresis value of heating to SAVE
. Storage
remove moisture
$hF B Ot =
- ?Ju,\.\%/m@/'ﬂi'i . 1%@%%*5[5%
ys.d Hysteresis value of heating to ruPt .
- Sensor failure
rise temperature
2 X R[] i . .
DURKECT 4 1
Hys.U Hysteresis value of blow to reduce SEL
relevant output select
temperature
TERBERE RegE
tr.1/tr.2 . . tr.Lo )
Deliver access programming programming low
. ERIRE
tr.Hi . .
programming high
CTRL 3B A/ B AT B R E o w1, 0. 0H RIEERTE
Forced heating/blowing time setting ) Time , 0.0H: Keep on

6 Bifl{gF | Communication manual

6.1 Bl Communication

AEARZEFZEPR MR AR BT ERO
RBIFIZRINLR. AEASTHNEREZTERGE
4 MODBUS MY A FIIRfE & H BiBi% 7 A HE
EETRBEARAS, MAF=mINEMMARSSE
RAH T

AEHR X EIE MODBUS i f&id , @i A
BIFRE, AHPNAHET RS EMIR.
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This chapter mainly explains how to use software to
operate this series meter by communication interface.
You are required to obtain the knowledge of MODBUS
protocol and have general comprehension of the meter's
function and application after reading through out other
content of this manual.

The content of this chapter includes: brief introduction
of MODBUS protocol, detailed of
communicate application format,application details of

explanation

the meter and parameter address table.



6.1.1 MODBUS 1Y &R Communication

WHD R BB BEEIEHIFEANR
MODBUS-RTU & L1/, MODBUS 1 i¥4ME X
TR, BRFIIF, XLBIIFELIRRZ
HBI L EE A  MODBUS 1Y FE—HRIB W 2% £ fF
AEMRMEREE ENT) , XEREE—
REMMBERLZ LESAEEHERMANGE
R. B9, EHENNESSUR—&H—
R E (ML) , AfE, LimEELZHN
MEES AR R G TN

MODBUS 1M R s 1F#EFE#1 (PC, PLC 3¥) A0
Kum & EER, A RIFMI LTS
ZEIMHIERE, XHEERIREELSEE]

A RS SRR MR, MXPRT MR XA
NHERES.

WHD Series Intelligent Temperature & Humidity
MODBUS  protocol detailedly
checkout code, data sequence and so on which are

Controller. defines
necessary content of specific data change. MODBUS
protocol uses half duplex connection mode in one
communication wire. That means signals of a separate
wire transfer along contrary direction. Firstly,signal of
host computer seeks address to a exclusive terminal
unit,then terminal unit sends out responding signal that
is transmitted to the host computer with contrary
direction.

MODBUS  protocol
between mainframe(PC, PLC etc.) and terminal unit, it

only allows communication

doesn't permit data change between separate terminal

equipment. Each terminal unit will not occupy

communication wire while initializing, it only responses

to rogatory signal itself.

6.1.2 &if-EIR EHY Searching-responding period

EiERNERHE
Uk
ThEETCHS

#

18
£

iR
x
\___b_

RS

EHEES

NG

#if] Searching

EEHS PRI R A& ik I
WERERITEMINEE. HEEESTAREE
PAThEERERIMIINIE 2 . FlanThae(KAS 03
EERNEFERFEFERHFBRERENHAN
B, BIEBRVLINBEESINEENER: A
MHFEAREREINSERBE. HIRGE

15

Mg AN R FRG T —MIEIEBEEAS
IEfBRTTE.

Function code of searching information tells the

=h

selected slave unit should carry out which kinds of
Data addition
information that the slave unit will operate the function.

function. segment includes any

For example, function code 03 required reading keep



register from slave unit and returning their content. Data
segment should contain the information that will be sent
to slave unit: read from which register and the number

Bl Responding
MRNEE=E—EERNEN, EERNE
EHHNEREEETIAHEEPRIINEEKE
HIEIR . IR BT Mg EWEREE:
HRmESRS. MRAERLE, ThEeD
B IEAR THREHENEE RN,
KRB E THALERERNKBE. FiRE
MR IFEREBRANEERAETRETH.

6.1.3 t5#i753X Transmit mode

R A RN ZIE-DEIBWMA—FR 57 HY
HIREMA R A TRHEBREAEIRAN, T/
EX T 5 MODBUS % 0O RTU FRERE
RIfEmARN. BNFETRINM:

o 1 PR

o 8 PEUHRENLL, mOHIBMAISELIE

o I ERIEAL

o 1 MBI

$5 1= M (Error checking)

CRC (B TTEHRIEL)

6.1.4 1 Protocol

SRR X R inig g, EBE—NE
B im0 "entry # S UERIANLF, ZREE
AR EE " EESL) B, RE
BiEiR, MPITHIRBEMEKRIES, AE, E
¥ B SERBEEMAZIBEM B+, 8
HEWURE S A EE . BREIFENEEFEES
TUTAR  BimMNHLHEHE(Address), #1T
T H9%5 £ (Function), 4T $4 BRI #EIE K3
& (Data) F1-MZIE IS (Check) » &4 FTEEIR
HABRINAME, iRE—EIRER
Moo
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of Register.Error detecting region supplies slave unit
with a method that can validate if the information

content is correct.

If the slave unit brings a normal response,function code
of the response information is the response of function
code in searing information.Data segment includes
collecting data of slave unit: such as register value or
state. If error occurs, function code will be amended to
indicate the response information is wrong, meanwhile,
data segment contains the code which describes this
error. Error detecting region allows main unit affirm if

the information is usable.

Transmit mode is a series of data configuration in a data
frames and finity rule used for data transmission.
Transmit mode that is compatible with MODBUS
protocol-RTU mode is defined as follows.

Bit of each byte

* 1 start bit

« 8 data bits, the minimal efficient bit delivering first

* No parity check bit

* 1 stop bit

Error checking: CRC(circle redundancy check)

When data frame reaches terminal unit, it enters
searching addressed unit from a simple "port" .The unit
takes out the "envelop" (data head) and reads data, then
carries out mission required by data if there is no
error.After that, the unit adds the produced data to
"envelop" and returns data frame to sender. Response
data returned includes: Address of terminal slave unit,
Function carried out, Data produced and a Check. There
is no successful response if any error occurs, or return

to a false frame.



¥ BT Data frame format

Hbik Ihge BiE rLing
Address Function Data Check
8-bits 8-bits N x 8-bits 16-bits

Hbditis Address region

b MR A SRy, B—1F T 6 L Zi#
HIL) LB, +itEIJ 0-255 , EFRINWRERSGEHFR
£/ 1-247, HEMUHMRE . XLAWRAT APE
E L imig FHIME, 2R FEREBCRBE S < HiE
HENEIE. BMERImEENUE L EME—RY,
NS U B R RSN E R T izttt EiA.
HRim & IR B —ME Sz, o E WYL R E
SR T ENELIRIES < #HITHEE.

Ih&ElE Function region

INRE K ASHIR T # SR AV L imih TR F Ih
BE. TERIIE TiZRINNEAEIITHEERE, URE
MEEXFIINEE.

Address region which is the beginning of frame
consists of a byte( 8 bits binary code). The
decimalist is 0-255, and the system uses 1-247. The
bits indicate address of terminal unit appointed by
users which acquire data from the connected host
computer. Address of each terminal unit must be
exclusive, and the address searched terminal will
bring address search. When terminal returns a
response, slave address data of response tells host
computer with which terminal is communicating.

Function region code tells the address searched
terminal which function to carry out. Function
codes used in meter are as follows.

3 BN 75
Code Meaning Action
03 ERRE TR RE— NN HFERNHAT _HFNE
¥ (or)04 Read data register Acquire one or several current binary value of register
16 ME L& Fee WEZHBER—RIN L EHFER
Preset multi-register Set binary value to series of multi-register
##E15 Date region

WRHE S T RN THERE I ERZNEIE
B & il N EIARTREBRIHBIE. XLEHKIRENA
BFRERHE, SEMUSEREE. I ke
W IR I — & FEE, BIRENFEER
NI F R TR KiE B DN R, AERAY L
MY BRBEBINN BN ERIRNEMERA
=]

$RIRBLIE I Error-checking region

ZI R IFEN AL IR EEMEIEPAER .
B, ATHEFEMEETFIN, —EHBEEA—
WEERWME S — M SR ELE LS A E—
LAy, RIS RE B PRIE A 3 & R um A i K2
ABLLARHTIZR L E TR, XFMRES TR
R EMMME, BIRREFERT 16 ALEIRTT
K754 (CRC16) .

17

Data region includes the data which terminal
needed to carries out specific function or which is
sampled when terminal responses searching. The
content of data maybe numerical value, reference

address or setup value. For example: Function

Check region allows error between host computer
and terminal transmission. Sometimes because of
electrical noise and other disturbance, a set of data
may change while transmitting from one unit to
another,error- checking can assure host or
terminal not to answer the changed data.lt
improves the security and efficiency of system.
Error-checking adopts CRC16 method.



6.1.5 18 Protocol

BERRECROBEABENFES, 887—
16 LBy —i#tHI{E . CRC EREMREZITE LR, A
MR E RN L, RS & 7 ISR R E #TiT
H CRC 8, RES5ZEWE|A CRC W FHEZHITEE
8, MERXBEMETHEE, AL THEIR.

CRC ZEA, BEB—N 16 LS ESM=E
AL, REESERBENFHNENETHH 8 AL
55 ERSNHAERITEE, UEINETS
MRS 54 K CRC, FRIBHAIFNLL 1L AR AT &E
FERNSEAEASN CRC. FEER CRC B, &
PMNEBH SN EFES[STHARTHITRE, RAEF
FZREMRMBAL, SANA"" #h 7, HIRHRL(LSB)
BHHFLN, MRRE 1, ZHFEERES—NTNIEH
EEEOAVIH)HFHIT—XRHEE, MRHEAA
0, TMEEAIE.

LR IBES #1T, HEEITET 8RBk
18, HHEE—M () B, T—1P8LF
HESFERNYAERTRREE, FHEH#HITLER
BB —1 S RBAL R IRIE, HHEBEWMFHAEF
TEIETAIE, £HAREEMZ CRC &,

4 B—1 CRC BURFERN:

@inE- 16 {UFFEEH OFFFFH(Z 1) , R

ZH CRC H5EFE.
Q@IEHEWFHNE—INFTHSMNE CRERF
BPRHRFDHITRIEE, EREE CRC
HEEE.

@3 CRC HFFEH#EEAR—L, &SMIEL 0,
BRI H FHAE

QURREMAA 0: EEFE =2 (T—RFBAD ;
WMRBEALA 1: 3% CRC HFERES—IMIE
RIEE{EOA001H) #iTRHIEE.

OE=ESFE=LMBNLEET 8 XIBML. XA
BT — MM/,

O=S5 2 $3E 5 LRAET-N\L, EEF
Fr BRI ETAIBLE R,

@54 CRC 5HEHZMEFZE CRC BIE.

teIMNE B —FFI AT AR ITE CRC B9
%, ENEEHSRITERER, BERERBEER
KBGEMEZE], ZF AR BER, 2 FHEX
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CRC region occupies 2 bytes, binary value
16 bits. CRC value is accounted by transmit
unit,then adds to data frame. Receiver unit
accounts CRC value again while receiving data,
then compares with the value of CRC region.If

the two are unlikeness, there is an error.

While CRC operating, Preset 16 bits register 1
beforehand, then operate the 8 bits of each byte in
data frame and current value of register
Continuously.Only 8 data bits of each byte
participate in creating CRC, which is not
influenced by start bit, stop bit and parity bit.
While creating CRC. 8 bits of each byte exclusive
OR with the content in register. The result is
moved to low bit, "0" is used in high bit. LSB
moves out and will be detected, if 1, the register
carries out a exclusive OR operation with a preset
fixed value(OAO001H), if the lowest bit is 0, do
nothing.

Operation above carries repeatedly till 8 bit
moving is completed. When the last bit moves,
next 8 bits carries out exclusive OR operation
with current value of register. while operating
another said 8 bit moving exclusive OR operation.
All bytes are operated, CRC value is the final
value.

Flow to create a CRC:

e Preset a 16 Dbits register
beforehand,which is called CRC register.
 The 8 bits of first byte in data frame carries out
exclusive OR operation with the low byte in CRC
register and store the result in CRC register.

* Move CRC register one bit to right, define the
highest 0, move out the lowest and check it.

« If the lowest bit is 0, repeat step 3; if is 1, the
register carries out a exclusive OR operation with
a preset fixed value (OA001H)

* Repeat the step 3 and 4 till the eighth moving. A
whole 8 bits is transacted.

* Repeat step 2 to 5 to deal with next 8 bits till all
bytes to be transacted.

* CRC value is the final CRC register value.

In addition, there is a way to account CRC by
presetting a table beforehand. The main
characteristic is speediness of account, but the
table needs biggish storage space.

OFFFFH



6.2 BN AN IER Communication format explanation

15 Py &8 S5 R AT RE RO 1 A an BI B 7R

AU, (BFH 16 #HH) .

Examples as follows is used as tables (hexadecimal)

Rl | BEE Gl | BRESN | BN
5 T i S S AR | LA
WAL | DhRERSD | WFAFdsm T | FASRTY | FESST | FAMET o -
Addr Fun Data start Data start Data #of Data #of " e
CRC16 lo CRC16 hi
reg hi reg lo reg hi reg lo
01H 03H 00H 00H 00H 03H 05H CBH

6.2.1 EHHE (THEEM 03 = 04) Reading( function code 03 or 04)
i IBWT Searching data frame

INEERITR PREBRERESIERN

This function allows user acquire system parameter and

BIBRRRZSH .. EN—REKRWEBENEBUR
BIRF, BAREEBEEXRHHETEE.
TEAGFEM 01 SIHIEL 2 MREBIE
AEIE, CHI (EEEEEME, HhEEE
g2 0001H, ;EE{EARYMLERZ 0002H, K
EHE 2 MNFET.

data of sampled and recorded by unit. It is not limited
for data number of required by host computer but can't
beyond the defined address range.

The following example show that from 01 slave
computer to read two collected basic data reading, CH1
temperature value and humidity value, address of
temperature value is 0003H, address of humidity value

is 0004H, both length is 2 byte.
Rl | BEE G | BRI | BN
X o L o U mE AR | R AR
MHLEHE | DhRERY | FfFdsms T | FFSERT T | BFERETY | FESRT o -
Addr Fun Data start Data start Data #of Data #of - e
CRCI6 lo CRC16 hi
reg hi reg lo reg hi reg lo
01H 03H 00H 01H 00H 02H 95H CBH

Mg R ##E T Response data frame

Mo 28 & MALHbIE . ThEERS ., BUIERET
KE. HIEM CRC $HIRK
THEEW CHl RE, EEERRN.

Response includes slave computer address,function
code,byte length of data,data and CRC error-checking.
Following example 1is response of reading CHI
temperature,humidity value.

4 1 4 1 4 2 4 2 PEIRTOR (EEEVIFS
MHLEE | ThAERS | s | I e o N
S T e 1 TR IR~ R =1 T
Addr Fun Byte count
Datal hi Datal lo Data 2 hi Data2 lo CRC16 lo CRC16 hi
01H 03H 04H 01H 20H 02H S5EH TAH 9DH

SBFE= (0120H )/OAH = 288/10 = 28.8°C
SEEE= (025EH)/OAH = 606/10 = 60.6%
YWYt 2 gl labhil
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temperature = (0120H )/OAH = 288/10 = 28.8°C
humidity = (025EH)/OAH = 606/10 = 60.6%

The address table for reading parameters is shown as
following:



1] a e a 5/5 - .
il YHEHE wpxm | WS | aex &t
s Data Content Data type e Command word Note

TIEIRZS: bit0~bit3 RE 1 BF
TAEIRAS: bit4~bit7 FEE 2 8&
TIEIRAS: bit8~bitll HEE 3 8K
0 Bit0 MAEPIRTS 0=1EF 1=K Unsigned int R 03, 04 0~4095
Bitl MRS 0=EF 1=4=
Bit2 MRS 0=IF1E 1=HFE
Bit3 MRS 0=1F1E 1S

®iE 1 R EE

Temperature value measured in channel 1 03. 04

signed int

BIE 1 PR A

Humidity value measured in channel 1 03, 04

signed int

#iE 2 PR EE

Temperature value measured in channel 2 03, 04

signed int

1818 2 FrE R A

Humidity value measured in channel 2 03, 04

signed int

1818 3 FrlE R (A

Temperature value measured in channel 3 03, 04

signed int

Al AR

#iE 3 PR E

Humidity value measured in channel 3 03, 04

signed int

Y FRE Rk . . ~
Meter communication address Unsigned int R/W 03, 04/16 17247

Y sz s SR ) ) ~ I{X 3= ~
RBIRAFER Unsigned int RIW 03. 04716 0~4 4Bk 1200 19209
Meter communication baud rate 0~4 show 1200~ 19200 respectively

RERTER: BERYT
bit0~bitl A& 1 &
bit2~bit3 JEE 2 I . . ~
9 bitd~bits S 3 58 Unsigned int R/W 03, 04/16 0~63
bit0 25 1 BEANFASFEPEAEM: 0 f21F 1 1k
Bitl 5 1 BIBEREITH: 0 /£iF 1 Hik

10 WRE TR Unsigned int RW 03. 04/16 .{Eﬂtﬁmﬁl (s) OFFH R .
Meter display mode Cycling time(S),0FFH indicate non-cycling
BIE 1 HERR B R . .
1 Temperature set for blowing in channel 1 signed int RW 03, 04/16 0~1000
BIE 1 MAR TR — -
12 Humidity set for heating in channel 1 signed int R/W 03, 04/16 10~999
BE | MARERE - -
13 Temperature set for heating in channel 1 signed int RW 03, 04/16 -400~1000
B8 | AR R - -
14 Hysteresis value in channel 1 Unsigned int R/W 03, 04/16 1~40 (IR F79)
B 2 R R - -
15 Temperature set for blowing in channel 2 signed int R/W 03. 04/16 0~1000
BiE 2 AR — -
16 Humidity set for heating in channel 2 signed int R/W 03. 04/16 10~999
BiE 2 MARERE . -
17 Temperature set for heating in channel 2 signed int R/W 03, 04/16 -400~1000
B 2 AR E - -
18 Hysteresis value in channel 2 Unsigned int R/W 03, 04/16 1~40 (£ 735
BiE 3 R RE _— -
19 Temperature set for blowing in channel 3 signed int RIW 03. 04/16 0~-1000
BB 3 MAR T RE . -
20 Humidity set for heating in channel 3 signed int R/W 03, 04/16 10~999
BIE 3 MR ERE . .
2! Temperature set for heating in channel 3 signed int RIW 03. 04/16 -400~1000
BIE 3 MAR TR E . .
22 Hysteresis value in channel 3 Unsigned int R/W 03, 04/16 1~40(1&5 )
\ o 1~40 (EFTHAMBAAER, BFD
23 Bt 1 MATHEMSNERENE | Unsignedint | R/W 03, 04 o .
AR
. . 1~40 (EFHAMAAER, BFD
24 B8 2 MHBFRFEXEREFE Unsigned int R/W 03. 04
RABRER)
1~40 (HFTTAMKAIR, KRFT
25 B 3 MRFHERFS X EREHE Unsigned int R/W 03, 04
AR

20




6.2.2 TiE 2 &5 1725 (TIEERD 16) Preset multi-register (Function code 16)
i IBWI Searching data frame

BEE-RMAFBEEIEEER 5°C,

Z{E7E % 77 3R L 2 000DH.

The temperature value set for starting the heater in

Channel 1 is 5°C , its register address is 0012H.

Delivered by host computer:

FHAIE:
it | g | BRI | Bomistns | DRI ORERE ey | PR TPOCR
O HmemEme | s | SUT L TR BERKREE | | e | R B
bt | 1 BEd | ER T | AR L
Data start Data start Data long (R S
Addr | Fun hi ) Data of reg | Data of reg Data hi | Data lo
reg hi reg lo Number Hi | Number Lo CRCl16 1o | CRCI16 hi
01H | 10H 00H 0DH 00H 01H 02H 00H 32H 26H 98H
Nj B2 ##Z1T Response data frame
KR feihibil | SRR gﬁ;ﬁi %iﬁgi EHETARR | BHRTARR
MBUBSE | bR | afesm | aeaEE | T DT T T Jr ——
Addr Fun Data start Data start e o "
reg hi rog 1o Data of reg Data of reg CRC16 lo CRC16 hi
Number Hi Number Lo
01H 10H 00H 0DH 00H 01H 90H 0AH

— {&£R%28 Sensor

1 #hk

General

WHD %78 g BIR IS B 15§ 28 AU 15 =X
FRfEMIMNER . FRSFAIRAETRINE,
BREREE, SMUEH, BRREBRURIFAERTT
t, REEREF®, XHRERER. &k,

2 BISi5EH

Type explanation

sWHD RIE 8RR E 5 RS
(WHD Series Intelligent purpose temperature &

humidity controller sensor):

The sensor of WHD Series Intelligent Temperature &
Humidity Controller adopt external connecting mode,
and special housing with advantages of good ventilation,

aesthetic appearance, protect inner component

effectively , boost service life, easily mounting and

BE LRk b33
(Type)|  (Function) (Wiring)
[V—[Daa LK V+
1358, (8 V+:, V-3 CLK( : Daia&)%lls

WH-3 One temperature

Y2 R R U i

wiring.
REAR M. R
(Mounting (Outline,
mode) size)
4
EEX

V+, V-, CLK, Data is connected
with the controller's matched wiring
terminal respectively.

humidity
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Headquarters: Acrel Co.,LTD.

ik BiEH R EX HEE 253

Address: No0.253 Yulv Road Jiading District,Shanghai,China

Hif:  0086-21-69158338 0086-21-69156052 0086-21-59156392 0086-21-69156971
TEL.: 0086-21-69158338 0086-21-69156052 0086-21-59156392 0086-21-69156971
fEH.: 0086—21-69158303

Fax: 0086-21-69158303

W 4k . www. acrel-electric. com

Web-site: www.acrel-electric.com

Mg # : ACRELO08@vip. 163. com

E-mail: ACRELO08@vip.163.com

Migw: 201801

Postcode: 201801

Az T3 2R Fi e s A IR

Manufacturer: Jiangsu Acrel Electrical Manufacturing Co.,LTD.
Huhk:  YTIRAE TR R R A TE 2R B b bl X R B 5 5
Address: No.5 Dongmeng Road,Dongmeng industrial Park,Nanzha Street,Jiangyin City,Jiangsu
Province,China

I (fRH) @ 0086-510-86179970

TEL./Fax: 0086-510-86179970

W HE : www. jsacrel. com

Web-site: www.jsacrel.com

Mi%w: 214405

Postcode: 214405

MEG:  JY-ACRELOO1@vip. 163. com

E-mail: JY-ACREL0O1@vip.163.com
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