®

crel
R B S

Wt

_,
>

259

WHD R % E)EE TS

Temperature & Humidity Controller

Z AL R VLI V1L ]

Installation and operation instruction V1.1

ZMIRE SR BIRAE]




S

DECLARATION

BT, REARNT B, PR B &5 A B AEH
. 7 N CMEME AL ] 23k, SNV RbEE 8 7.

Ao ] DR B — UREHAUR
No part of this publication may be reproduced, stored in a retrieval system, or
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This company reserve power of revision of product specification described
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for the latest specification of product.
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Foreword: Temperature & Humidity Controller Brief introduction

#BEi& | General

meERHErFREERATREEFFX
1. i, IFMHE. FTFRZAITREM
RIS ATAMMLEEKR. SiRER
B PR LA R sk 45 T 5 | e R TBER \ [AI4%
EHHNEE.

PS4 EFR GB/T15309-1994,

TAER® | Operational principle

}muJ" EHRERARERES. EHEE.
Aas (BAESE) Z/BrEm, HI{EREM
TERrR:

g 2518
sensor controller

RRFEVENREEER, FHEEE
THIZRHRERIRR AR BFEANEE. I8
& iU‘iZi’_’L_wﬁﬁ'E EE’MEHT b Bl DR
ERMcAE, MRS (SXE) FEREIFEFT
4aTAE, XA WLﬁiJIJ,“IJZ*i}—L-ff — R
&, HRNRESCEETRZEME, EHIZFFH
HRER 25 ﬁE,mLﬁ% MAEXIFIE . BREARI)
RN EIRSEF AR ER L., TiE

B EEmASREFHEThEE.

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:

AR R
heater or fan

The message of temperature and humidity in the box
is detected by the sensor and analyzed by the
controller:  When environmental temperature,
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 HFIE BRI EITHIES
WHD Series Intelligent Temperature & Humidity Controller
| 1 B-5i7ER | Type explanation |

w1 -L11 -]
MifnZhRE: C-RS4853%M; M-TLXil; J-REWL; =A%
Adding function:C-RS485 port;M-transmitting output;J-alarming output;blank-nothing
EHIThEEIESE: 111 BERIEE 11-one channel temperature,humidity
22-2 BORIEE 22-two channels temperature,humidity
33-3 BIR/EE 33-three channels temperature,humidity
L ZRIME Coutline)
AT Coutline code) | THIHE/ ) (panel frame )
48 }J% (square) 48*48
72 J7T% (square) 75%75
46 &7 (rectangular) 120*60
20R FHL7Y DIN35mm
F@mARIIRS: SiliRREEHR
Product series code:intelligent temperature & humidity controller
E:

1. WHD48, WHD72. WHD20R, WHD46 73 RIEx%ZAI#E 1, 2, 3 MIiRIEE %R

2. ’é—ﬂ%ﬂz’”“X‘IF’:AE%UE‘FWHH;:M (i) , SRlFEMARFXE, 7][1 AT RN E
2, XERATR;

3. WHD46 HYHHBATHRER : RS485 EINTNAE. REWMLIIRE, TiXTIRE, REE=FHik—
WHD48 HYHEBNTHRER : RS485 IBILINAE;
WHD72 HUBHBNIHAER : IREEMETNAE. RS485 BiIhAE. T EIhke, ERE RAEE—
WHD20R HU3HENTARER : RS485 @iMlLIRE. MEMELIIGE, —FAIFERTIERE;
“-C” Fmi@WM, “-J7 RTFRE, “WM RERTE;

4. {E IR 5= HI28 2 (B A0 R S 16 AR U0 B il 2% -Lcl'“a—kT SiHid 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
the same time.

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

2



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

2 FARIEHRR Technical data
RAREH -
~(Val
(Technical parameter) i 1:'T( alue)
R -40.0C~99.9C
MEEHE (Temperature) : ‘
(Measuring range) EE. R~ GG
(Humidity)
N=:=3
N nE 1
BE (Temperature)
Q1 N=N:=3
(Precision) ME. e
(Humidity)
Tyt
TR DC 4~20mA 5 DC 0~20mA
Transmitting output
*}1, B g
ﬂﬂ,\.\ﬂum(Heat.ln.g for 40.0°C~40.0°C
P Temperature rising)
- (S:t ra?emo,fa B X IR (Blowing for
g temperature 0.0C~99.9C
controlling .
decreasing)
parameter) NS—
e ETE
20%RH~90%RH
(Humidity control) & %
i1 i 25 25 2 (output contact capacity) 5A/AC250V
EliFE 5

18 3% O (Communication port)

RS485,MODBUS(RTU)#8

BE AC 85~265V
. N Voltage DC 100~350V
iHENERR S
Auiliare ower i EARINFE(<0.8w) BB B INFE(BE<0.7w)
P Consumption Basic power consumption(<0.8w)+
P relay power consumption(each channel <0.7w)
#f25 H fH (Insulation resistance) =100MQ
THmE HRESIEAM R & B4/ BIRSHEiR T4 2kV/Imin(AC,RMS)

(power-frequency withstand voltage)

power with shell,touchable metal parts/
power with other terminal group

P T RE TAERTE]

(average work time without stoppage)

=50000 /J\B (hour)

TiEERIE B & (Temperature) -20°C~+60C
(€1 ) S (Humidity) <95%RH, T4&E, THEBIMESE
Working condition FER R (without condensation and corrosive gas)
(controller) SR (Altitude) <2500 % (m)
B8 RIEEEFIEES, BUTHH (MASRINE) Bal TIEREESIEEESFL

TERRRESCEEEZERALDFE.
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 FEmAAR K IhRE

Product specification and functions

WHD48 #! AR B D RE . dEAE “-C”
5 D IR e 23 )7 S R
(Type) (Function) () (Mounting mode ) (Outline,size)
(Sensor)
WHDA48-11 | 1 #&iki FE 2 i] WH-3(1) | # A (Embedded)
One channel temperature,
humidity control JHL Ceatout) -
45x45
WHD46 BY TR BT RE . MEARE <17 s “-C7 L &RE “-M”
Lithe) Thge RS 7 TT SN RF
(Type) (Function) (H) (Mounting mode ) (Outline,size)
(Sensor)
WHD46-11 | 1 87515 2 i WH-3(1) | #= A3 (Embedded)
One channel temperature,
humidity control HHL Ccatout) -
WHD46-22 | 2 #1955 2 i 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 C-07 L S “-CT L &Rk M
5 D IR e ZHTT M R
(Type) (Function) (D (Mounting mode) (Outline,size)
(Sensor)
WHD72-11 | 1 #5167 i) WH-3(1) | # A3 (Embedded) p
Ve i
One channel temperature, FFFL Ccatout) : 4
humidity control 67x67 c [;
WHD72-22 | 2 H&iR I8 5 F il WH-3(2) LN
Two channels temperature, P
humidity control e




FATARBLThRE: WRRARCE <07 L EfE “-C7, Ik

WHD20R
5 D R 23T B R
(Type) (Function) (D (Mounting mode ) (Outline,size)
(Sensor)

WHD20R-11 | 1 %5 i B 5 i) WH-3(1) | $#130: DIN35mm
One channel temperature,
humidity control

WHD20R-22 | 2 I & WH-3(2)

Two channels temperature,

humidity control




4 &R Wiring mode

WHD48 B :

wEER

Auxiliary power

%%%&S‘— sensor

V+ Clk Data V- [] FUSE
I I I I % é—‘ " »
| | | | s “-C
[ 2 [ o[ s | 6] 2] 1| Al
. g
[ ] [ ]
| 18| 17| 16| 15| 30| 3 |
I I I I I I
| | | | | |
ﬁﬂ**kﬁﬁ%ﬂ N@E%‘J BEEA
(FERA) (FEEA) o
Heating control Fan control
(passive contact) (passive contact)
WHD72 #Y
s “-c”
A B
B B BEES HEES | fHEEE
Auxiliary power Alarm contact Sensor | Sensor I
v+ Ck Data V- ||V+ Clk Data V-
Il ] l l l l I I I FE M
I I 1+ 2+ COM
|1 \2 |41 |42 |3 |4 |5 |6 |? |8 |9 |10 |
L]
i 7 7 7 S
[15 [16 [17 [18 [19 J20 J21 J22 [Nc [30 [31 [32 | 1RE -
| Y S N S—— -
REis ReEsl mddssl [ AnddEd B, TEEs
(FFES) (RiEEs)  (RiEES) (LFEES)D RS485. Transmitting contact
Fan control |

WHD20R &

Heating control |

Fan control Il

Heating control Il

Heating control IHeating control Il
(passive contact) (passive contact)(passive contact) (passive contact)

B{E “-c”
A B

Fan control | Fan control Il | P — Auxliary power
(passivecontact)  (passive contact) (passive contact) (passive contact) IR R LR
s 1 It I RETH 1 MR 1
(TFER) (RS (FiFES) (RS []
1 | ] | 1 l
: | | [ | | | [
ET [ 20 [21 [ 22 [15 [ 16 [17 [18 [41 [42 [1 [2 |
l L] LT L L]
EEE e [s [ [3 [0 o E [7 |
T T I T T T I I T I
| | | | | | | | [ [ | [
BiSES V- Data Clk V+ V- Data Clk V+
RS485 contact R EREl
Sensor | Sensor I

REE “y”




FUSE
iEAERE = b
Auxiliary power
b
(78]
ra
BiE . BT . FEEg w
RS485 « Transmitting « Alarm contact
w
(=
5 f5 v+ w
e
n & clk =
5
o EE Cata u
F
[ S VA e
s & v -
e
n B oclk o
5
o 2% Dats i
r
%
oI - =
s & v+ e
£
n B oclk N
5
=
o £ Data e
g =
mo I - i

WHD46 &Y -

aT

]

aT

LT

i

BT

6T

™

0z

12

™

ZE

C]
£

e

T4

M

a9z

R MG AR E S T BT R «

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

IERf#E T A TR BB iz e K

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

1omduroo 150

U

£ 485
fr
Ml U85B

AR AR RN AL B Z ] InVCE B BH, FEAEVEE N 120Q~10 kQ.

1#

Va8

4581

P,k 1
=y

P, R
(EREED

I RRFE I
(FRED)

Izl 1
(EREEC

I retid N
(FEEC

TNz I
(AEEDD

Fan control |

{passive contact)

Fan control 1I

(passive contact)

Fan control 11l
(passive contact)

Heating controll
{passive contact)

Heating control Il
[passive contact)

Heating contraol Il

(passive contact)

2#

Va8Y

58y

X

&z “-c”

30 31

e
l ;

gj\‘;& i -M 2
coM 1+ 2+

:}Eﬁsg_( I 7} »

328

Va8

XX

L — |d598Y

PWERRE RREEAH

Two-core shielded wire,shielded to the ground

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.




5.1 B RN Display introduction
5.1.1 HE#ER Front diagram

HEAT--FAN- BREAK
CHi'® e .
cHz @ & ™




5.1.2 EfiREA Legend explanation

ws WS =51
2 FR(Name) - 152 BH (Explanation)
(No.) (Status)
= B = ERHATNERREE, E/REE: -40.0C~99.9°C
)2 M2 70N =) —_— o
. 1RERIZRT & RSB K I
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, EREE: 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 FTARIRES, Bhi# (HEAT) |
kS — H m’ I\\\'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 N EFRIETNRE, HITRIZRE
Pressing (Selecting operational function,set up programming)
BT ERYRSHESE
Pressing (Look over data or change data)
) kAR - -
} |
(Left directional key) Ki Kiz3®, Ml
Keep (Keep Pressing the key about 3 seconds,
Pressing all channels are in heating)
AN EERIESHESE
Pressing (Look over data or change data)
; =Pk - N
7 |
(Right directional key) Ki KiZ3®, BHmNX
Keep (Keep Pressing the key about 3 seconds,
Pressing all channels are in blowing)
BT THETNRESEN 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 T{EMR7S Working status
5.3.1 f|# Measurement
AEMERST, XE1 .2 .3 BRYHE
U”'J%ﬁfé&im};\ REE, FEZ/MER
ERRTEEERINE. B7R.

l:lc.l

. 221

5.3.2 #=#] Control

SRERNERESEEERETARENT
EFMRT, Batmiisssk X, ERTx A
~K A= (X 4) , HmARFLERE, 7
WFH TR, HNBMABIEIERT RS,
URIRE

5.3.3 4 Control test
AEETERET, REEZAFE#EXT 3

¥, EITANBELRMNR REERE

BATI3#, FBAITAMBELEEHSEN.

5.3.4 RE Alarm

L InFAER & “ﬁﬁ?ﬁ%ﬁlﬂfﬁif
HER B MASEER R AR HREETEE
MR MERIRER, HEBENRE R RYIE
IR ; B RE S HEEPERT, (URIHEITEAL.

10

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 RLFEEL, System setting mode

5.4.1 #HN/IBHRESGIEEETR Entry/exit system setting mode

AEERRAT, NEERLTEELERE,

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

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

HANTEBFXE 1 8R"CH1" |, ZREZE
HHENBE 1 TESHRE, REGRUY]
BB EMBE—RFKE, 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 FBESHEIZE Setting channel parameters

CH1 .\ CH2 . CH3 WI&HIZRETIETEH
E. LATELCHY ABIMEIFLEIEER. HNRGIE
BfE, XRERYEEREXE 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
o cm SHEEHENEE 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 SeVFIEBIE 1, AR on' /" oFF", ELEERHIA

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

5 ) LA B RS — B

Current setting is the first channel

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

BRI R
Example Explanation
BEOEHRN REMAXEEHNEEE
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




BFHEEIZFER/RIT Single click ENTER the display as follows:

ERsEH fRRE
Example Explanation
BEAAREN, RETHIRELR, EEMHIA
1 85 Single click left/right key for revising , hold pressing for increasing/decreasing of
quickly, click ENTER for confirm
> | iR BRORE—EE
Current setting is the first channel
BFHEIZFER/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—BE
Current setting is the first channel

BHEEIFERRIT Single click ENTER the display as follows:

ERsEH fiRRR
Example Explanation
BEAAREN, RETHIREER, 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
BFHEEIFER/RIT Single click ENTER the display as follows:
ERsEH fRRE
Example Explanation
A SEEEHEN, WERLTHTFMALERE
) Single click ENTER , setting ifopen heating-fault alarm
5 | LR ENRE— B
Current setting is the first channel
BHEEIZFERRIAT Single click ENTER the display as follows:
ERER fiRRR
Example Explanation
1 OFF AL on"/"oFF", B ZEHHIA
selecting left/right key for "on"/"off",click ENTER for confirm
2 | UAE B RE—BE
Current setting is the first channel
BHEEIFERRIAT Single click ENTER the display as follows:
ERSEH R
Example Explanation
BEHEEEH#N RESXNERENEEE
1 FAn.C Single click ENTER , setting temperature value to start
blowing-reducing temperature
5 | UEIE EARE—EE
Current setting is the first channel

12



BFHEEIZFER/RIT Single click ENTER the display as follows:

BRI R
Example Explanation
BEAARBER, RETHREER, EIZEHA
1 40.0 Single click left/right key for revising , hold pressing for increasing/decreasing of
quickly, click ENTER for confirm
> | AR B R E—EE

Current setting is the first channel

BHEEIZERRIAT Single click ENTER the display as follows:

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

Current setting is the first channel

BHEBEIZERRIT Single click ENTER the display as follows:

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

Current setting is the first channel

BEHEEFREERE, AR ALEAREE
FHEHMFFRIETUAITIZE . BIL"COMM" 7] %
B R #h ok (1-247) K8 WOR $F R (1200,
2400, 4800, 9600, 19200) ., ERiE"dISP"
BE=MRERIONE R RHERERE, FX
MBI K [BIPE 25, 4s. 6s. 8s . FEEILEA(E
ENE, BF SET ZEREREHRERGR
2, REIERTITIEER.

5.3 WRLEWHIXE Set up system

password

[EIRT4R{E SET BMEER AT 3 #, B
"CodE" , BFHFEIFHN, MAZHBIRGEH,
BHREEMARBANZL, EHNER
"vES", HBEFEEN"N. Cod", BEHHN, BN
MR, BFEEEESEREHEL.

EEERBMNE, &1 oATENIRE
Wi T, MWAERZGEERNERT, BEFE
RTE

13

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 APY%#E#RIEE User’s Programming flow diagram

-4 CH1/CHZICH3 H comm || disp || cTRL | wi/tr2 | cdly || VEm
| | | |

|
o e I o o R
| 1-z|>4? | xJI:x | [ oo
| T [l
e | o]
tr.lo

AHERE
System Setting

EERE

Password Setting

14



- [ H . — H
F4F Character SCFIR .H F&F Character 3t .H
Explanation Explanation
T\ SO =T onm=
Prog HNRIRIRE CoMM BRIRE
Access programming Communication
g it
CodE Password Addr Address
o EEEFTIES Aud L
Figure and others Baud rate
BN B . NG
CHI1/CH2/CH3 BAIBIS 1/2/3 diSP SR E
Access channels Display setting
mHREIE BIRER
H.dry . . d.Cyc L .
Heating to remove moisture Circling display
ENETES RS ]
I#RHAR 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 R
Hys.H Hysteresis value of heating to SAVE
. Storage
remove moisture
$hF B Ot =
- ?Ju,\.\%/m@/'ﬂi'i . 1%@%%*5["%
ys.d Hysteresis value of heating to ruPt .
- Sensor failure
rise temperature
X R[] i . .
PURKELCT 4 4 1
Hys.U Hysteresis value of blow to reduce SEL
relevant output select
temperature
THEBERE RegE
tr.1/tr.2 . . tr.Lo )
Deliver access programming programming low
. ERIE
tr.Hi . .
programming high
CTRL 3B A/ B AT B R E o w1, 0. OH RIEERTE
Forced heating/blowing time setting ) Time , 0.0H: Keep on

6 BEifl{gF | Communication manual

6.1 Bl Communication

AEAREFZEPR M AR BT ERO
KBIFIZRINLR . ABEASTHNEREZTERGE
% MODBUS 1M Y FIIRfE & H BiBi% 7 A H
EETRBEARAS, MAF=mINEMRARSSE
RAEHE T,

AEHN X EIE MODBUS Hy f&id , @i A
BNIFRE, AHPNAHET RS SR,

15

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 Y &R Communication

WHD RFE B R EERHSEANE
MODBUS-RTU & L1/, MODBUS 13 i¥4ME X
TR, BRFIIF, XLBIIFELIRR
HHEI L EE A  MODBUS Y FE—HRIB W 2% £ f5F
AEMNRERERE ENT) , XEREE—
REMMBERZE LESEEERMANGE
R. B9, EHENNESSUR—&H—
R E (ML) , AR, LimEELZHN
REES R8I EERH4E 4L

MODBUS #MY R s 17 FE#1 (PC, PLC 3¥) A0
Kum & [EEIR, A RIFMI LIRS
ZEIMEIERHE, XHEERIHEETSEE]
WA 4Rt iR R g, MXBRTFa R E)X A
HMERES.

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 Eif-EBINEAHI Searching-responding period

EiF R IEHE é
SE ik
EEE |

#H
18

|

2

21
i.
—

| g

eI
NS REFES

12— Hif—OMFEBEE

#if]] Searching

EiEHE PRI H 2 ik H AN
WEZERITAIMINGE. HEEES TAREE
PUTThRERY M MIER . BIIRTHEERAD 03
RERNEFIEREFFEFESR[HREENHA

F. WEBRUNEBSETZNEENER: A

MEERTHERBRNEERLE. HER
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M AN EFRBT —HIIEEERNERESR
IEFEY %

Function code of searching information tells the
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

[ElRZ Responding
MRNEE=E—EERNEN, EERNE
EHHERERETIAHEPRIINEEKE
HIEIR . IR BT Mg EWEREE: a0
HRESRS. MRABRLE, ThEeD
B IEAR THREHENEE 2R, R
HIBEEE THALERERNKBE. FiRE
MR IFEREBRANEERAETRETH.

6.1.3 £33 Transmit mode

AR EE-MEIRMAN— R 578
BIRGSHUL AT RRBENERAN, TE
EXT5 MODBUS i A RTU FRERE
HfERWMAER. BNFTMAL:

1 MEEgR

< SEURIL, RIARLERE

.« TEHERAL

© 1 MELEAL

B IR (Error checking)

CRC (B3 TT AR 1)

6.1.4 1hiL Protocol

L AR B X R im IR BT, BB —E
B "IHO "entry S UERIHIRE, ZREE
FEHARMWRY S (BB IR, IRE
BHEIR, MPITRIEMERNES, RE, E
BESERNBIEMAZEEM EH"+, &
HAEWUR[E 4G & X E . BB N EEPEE
TUTHA : Zim A HE(Address), #IIT
T 98 2 (Function), 11T 80 &4 BAYHIE R E
& (Data) FI- I AS(Check) « &4 (EIAEEIR
HMABRIIAMmME, FRE—MEIRIER
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.



¥ IEWiIAE Data frame format

Hbik Ihge BHE sy
Address Function Data Check
8-bits 8-bits N x 8-bits 16-bits

Hbiitis Address region

it ig WA FF e 3R 5y, BH—1NF T (8 i —iH#
HH5) LA Rk, +idtHls 0-255 , ?"?*zﬂ]l’i’]%éﬁ“cﬂiﬂ/\
S 1-247, EEMUHRE . XLAFRAT AFPE
TE BRI R Bk, ulx%ﬁh:tlﬂ(;ﬁ B5zHiE

RENEE. SRR ZAMIEATTEE—RY,
R S B A28 i = Ml [ @ATliilﬁthE’Jﬁlﬂ
S im &S B — NIRRT R AP A ALt ISR (E

HIFT EHNMELRIRES HITRIE.

Th&ElE Function region

e A &R T S kB B R i ﬂﬁ'ﬂﬂllﬂ
BE. TRIIE TiZRINGRAEININEER, URE
MEE X FINEE.

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.

(] BX 177
Code Meaning Action
03 HIES e RPN FEHFNHI _HHE
3% (or)04 Read data register Acquire one or several current binary value of register
6 MEZEFR WEZHFER - RIS FHERTD
Preset multi-register Set binary value to series of multi-register

¥IE I Date region

BEEBES TREHITHERIEENHRIE
oy & KR um e N iR SR E BRI R . XLEHRENA
RO gEEE, SEMNEREE. 5a0:Thee
WSS RELIRIEN— 1N EES, BEENEZEER
M F s oa RIS DA SR, RErAyithit
AMBEARBLRB NN Z EHARIARMAB A
[,

BRI 1S Error-checking region
ZIW R IFEN LR EEREREPEIR
BB, ATHBREFMEETFN, —HEEEA—T
WEEMEF—PMRENELE LRSS A E—
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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

N, HERILREEBRIEEN S &K in
T%ﬂﬂfﬂﬁﬁtﬁiﬁ*ﬂﬁﬂlﬂz&iTESZQE’\J
HiE, XERESTRENREMRNER,



FIRRILIER T 16 (L&A U REIF5E (CRC16) o
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

6.1.5 18 Protocol

BRI CROBEAENET, 2887 —1
16 ARy —i#tHI{E . CRC EREWIEFITE LK, &
BB BEN L, BBOS S ERWBURRTERT
H CRC {E, ARES5ZEWE|A CRC IHFREZHITEE
B, MRXAEMELHEE, AL THER.

CRC EER, BRBE—1T 16 NMNEFHFESRME
HE 1, REESELEBEMFHENFETPR S AL
5% HFERNHAERHITEE, XUEIMFTHHS
MNIEN S 54 R CRC, EIRAIFNL LI AKX AT
ERNSBAERA SN CRC. fEE R CRC B, &
NMEPH S NEHFERTHNBHITRE, REWH
FERERABAL, SANA"0" #hFE, HIRHBL(LSB)
BHEHEM, MRE 1, ZHFERMES—IDRIER
EEEOA0IH)HITREHEE, MRHIRLLA
0, NMEEMLIE.

FRAIBESHIT, BEEINITRT 8 X LR
1€, HRE—M(E S D) BRUE, T—N8F
TEFERNEHAEHITRIEE, FHE#HITER
BB — 8 XRBAFIIRIE, HEEMHPHREF
BEMETAIE, £ERAREEMRZ CRC &,

HR— CRC HIERIER:

@FE- 16 \iFFEE ) OFFFFH(Z 1) , R

Z 7 CRC FEE.
Q@IEHEWMPHNE—IFTHHSAUS CRFF
BRHREDHITRIEE, £R%ERE CRC

@)% CRC FEHEAB—NL, maELL 0,
B ARALHS H HA T

QURZRENMA 0: EEFE=2 (T—RFBAD) ;
MRHRELA 1: 1§ CRC FHERS—/I ML
A EEE(OA001H) H#HITHHIZEH.

O=ESFE=LMPBNLSEET 8 XBAL. XA
BT —NERA )\,

OEEFE 2 £3E 5 HRLET-MN/\L, 5
Fr B ETAIBLER.

@58 CRC FHEBZMERZE CRC BIE.

teIME B —FFI A FIZ AR ITE CRC 75
%, ENEEHSRITERER, ERFREER
KEFEMZIE], Z AR BER, E2REX

19

transmitting from one unit to another,error-
checking can assure host or terminal not to answer
the changed data.It improves the security and
efficiency of system. Error-checking adopts
CRC16 method.

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(OA001H), 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:

* Preset a 16 bits 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 (OAO001H)

* 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 B AN IERR Communication format explanation

A5 Py &8 S R AT RE RO 1 A an BI B 7R

AU, (BFH 16 #HH) .

Examples as follows is used as tables (hexadecimal)

bl | BEEaGhl | BRSO | BN
i o S - ST mHLARR | IR
WAL | DhRERSD | WFfFdsm s | FASERTY | 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 (THEERS 03 = 04) Reading( function code 03 or 04)
EiBIEMW Searching data frame

LINgE R IFR PR SRERESIERM
HIBRRAZSH .. EN—IREKRNETFENEBUR
BIREl, 1BAREERBEEXRIHLSERE.
TERBGFEM 01 SIHLIE 2 MREBIME
A#IE, CHl NEEEMEERE, HbhEEE
g2 0001H, JEEERMUEZ 0002H, K
EHE 2 MNFET.

This function allows user acquire system parameter and
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.
Hymiaathht | BomRiahl | BN | BRI A A N
: o o o U AR | T AR

ML | DIRERS | SFfEasmT 1 | AT | FESRTT | AR oo ey

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

fjo ¥z 2 #E T Response data frame

Mo 7 B & MALHEYE . THEERS ., BIBER=FETD
KE. #IBF CRC $HIZKE .
THEEW CH RE, EEENRN.

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

HiE 1 ¥ 1 HiE 2 ¥ 2 TR TLAR TEIRTUR
MBLHE | ShAeRs | it | - o N e o
=T (i ] =S BRI 58 1
Addr Fun Byte count
Datal hi Datal lo Data 2 hi Data2 lo CRC16 lo CRC16 hi
01H 03H 04H 01H 20H 02H SEH TAH 9DH

SBFE= (0120H )/OAH = 288/10 = 28.8°C
SEEE= (025EH)/OAH = 606/10 = 60.6%
YWY =t2 gl ihil

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 - .
id YHEHE wpxm | WS | aex &t
s Data Content Data type e Gommand word Note

TIEIRZS: bit0~bit3 RE 1 B§
TAEIRTS: bit4~bit7 RE 2 88
T1EIRAS: bit8~bitll A% 3 B&
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 MASIRES 0=1F1E 1S

®iE 1 R EE

Temperature value measured in channel 1 03. 04

signed int

818 1 PR A

Humidity value measured in channel 1 03. 04

signed int

#iE 2 R EE

Temperature value measured in channel 2 03. 04

signed int

1818 2 PR 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

U FRB Rk . . _
Meter communication address Unsigned int R/W 03. 04716 17247

Y sz s SphEsm ) ) ~ I{X 3= ~
RBIEAFER Unsigned int RIW 03. 04/16 0~4 43 BIf& 3 1200 19209
Meter communication baud rate 0~4 show 1200~ 19200 respectively

RERIER: BEAYTF
bit0~bitl A& 1 &
bit2~bit3 J5E 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 R ETAERN Unsigned int RIW 03. 04/16 .{Eﬂtﬁmﬁl ) OFFH FTEIR .
Meter display mode Cycling time(S),0FFH indicate non-cycling
BIE 1 MR E R . .
1 Temperature set for blowing in channel 1 signed int RW 03. 04/16 0~1000
BIE 1 MAR RS — -
12 Humidity set for heating in channel 1 signed int R/W 03. 04/16 10~999
BE | MARERE T -
13 Temperature set for heating in channel 1 signed int RW 03. 04/16 -400~1000
B8 1| AR R - -
14 Hysteresis value in channel 1 Unsigned int R/W 03. 04/16 1~40 (IR F79)
B8 2 BB ERE - -
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. 04716 10~999
BB 2 MARERE . -
17 Temperature set for heating in channel 2 signed int R/W 03. 04/16 -400~1000
B 2 AR R E - -
18 Hysteresis value in channel 2 Unsigned int R/W 03. 04/16 1~40 (fE 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 AR ERE . .
2! Temperature set for heating in channel 3 signed int RIW 03. 04/16 -400~1000
BIE 3 MAR TR E . Y
2 Hysteresis value in channel 3 Unsigned int RIW 03. 04/16 1~40(f857)
\ o 1~40 (HF T AMAIR, RFD
23 BIE 1 AR N R R 2 Unsigned int R/W 03. 04 ~ . o
AR
. . 1~40 (GF T AMAIR, RFD
24 B8 2 MHBFRFMEXEREFE Unsigned int R/W 03. 04
RABRER)
1~40 (GFTTAMKAIR, KRFT
25 B 3 MRFHERFS X &R EHE Unsigned int R/W 03. 04
AR
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6.2.2 ThE ZEF 1728 (ThBERD 16) Preset multi-register (Function code 16)

EiBIEMW Searching data frame
WEFE—BMAARBNEEEN ST,
Z{EEF TRy YL 000DH.

The temperature value set for starting the heater in
Channel 1 is 5°C , its register address is 0012H.
Delivered by host computer:

FHKIE:
s | sy | B | gomemm: | 000 | TR sy | g | TOOUR | LR
| wrmm T | sERMEy | DU | PSR MERRE | | | B ek
Hhik iz B KT R | KT .
Data start Data start Data long {(iS=2nt) ]
Addr | Fun hi ) Data of reg | Data of reg Data hi | Data lo
reg feg o Number Hi | Number Lo CRCI61o | CRCI6 hi
01H | 10H 00H ODH 00H 01H 02H 00H 32H 26H 98H
Nm iz B #ET Response data frame
g | gomes: | SRS | SRR ermianes | s
WSS | shieRs | HfEmmE | wemssn | U | T e .
Addr Fun Data start Data start e i ﬁ
- - Data of reg Data of reg CRC16 lo CRC16 hi
Number Hi Number Lo
01H 10H 00H 0DH 00H 01H 90H 0AH

22



= {&£B%E% Sensor

1 #fi& | General

WHD %78 g 8liR 8 B 5 ) 25 A 7 =%
FRIEMIMER . RSB RAERINE,
BREREE, SPUBEH, BREEBARURIFAERTT
, ReERAFS, XAERRK. L.

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

wiring.

2 BISEFR | Type explanation

sWHD 7|8 aER R IR HIAS 5 A3
(WHD Series Intelligent purpose temperature &

humidity controller sensor):

8= ThEE ek REAR
(Type)|  (Function) (Wiring) (Mrglgggr;g

e, R~F
(Outline,
size)

R

18838, RE V+ . V-, CLK, DataZ3l5 S
WH-3|One temperature B BN MR AR b iR .
humidity V4, V-, CLK, Data is connected BlE

with the controller's matched wiring
terminal respectively.
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(8
k.

o ZAER AR A RN 3]
doik: EiFT R RE G4 2535

w,7%: (86)021-69158300 69158301 69158302

A (86)021-69158303

MR 4-# 4K 800-820-6632

M hk: www.acrel.cn

BR45: ACRELO01 @vip. 163. com
BR % 201801

AR T A an b R A PR E)
Wohb: TIAT @R ATEAR RS 5

Wik (A ) . (86) 0510-86179970
BR%: 214405

®845: JY-ACREL001@vip. 163. com
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