Thermosense

Temperature & Process Msasurémeni

CH SERIES INSTRUCTION MANUAL

Before operating this instrument, please read this manual
carefully and fully understand its contents.

WARNING
. If fallure or error of this instrument could result in a critical
accident of the system, install an external protection circult to
prevent such an accide nt.

. Do mot turn on the power supply until all of the wirng is
completed. Otherwise electric shock, fire or malfunction might
result.

L] Use this instrument within the scope of its specifications.
Otherwise fire or malfunction might result.

. Do not use this instrument in the places subject te flammable or

explosive gas.

L] Do not touch high voltage blocks, such as power supply terminals.

Otherwise electric shock may result.
. Never disassemble, repair or modify this instrument by yourself.
This might cause malfunction.

€ Main specifications

The CH series controller has the following principal
characteristics:

Independent process and set point displays.
Universal input for thermocouple, RTD, Volt, and mA.
RS485 opto-isolated serial interface with
MODBUS/RTU protocol.

PID control with auto tuning.

Automatic/Manual operation.

Initial preheating RAMP function.

Power for two-wire transmitter.

Opto-isolated digital input for second set point and
other programmable functions.

Settable OFF-SET for input signal.

Main control output: relay, SSR logic or continuous
Volt/mA.

Selectable heating/cooling control.

Max/min set points limitation by user

Selectable max output power to load.

4 Order code

Please check whether the delivered product is as specified
by referring to the following model code list. And please
specify the model code when you place the order.

CH [ -] 0] CJO+01 010

48> 4Bmm
48 < 86mm
T2~ T2Zmm
96 = 96mm
96 < 4Bmm
80 = 160mm
160 BOmm
rol mathod
PID contrel (reverse action)
PID control (direct action) |
L Heating/cooling PID contral |
Universal input ———

Define factory satting of the Input/range
EX. KOT (thermocouple K input, range D=1372C)

QUTPUT L
Relay ocutput

L4564 b4 LoLbs S

o

RRRE

KRR

[
-

on

el

¥ | SSA logic output

(8 | Voltage/mA continuous output

(G | SCR Iero-cross output

T | ScR phrase-shift output

QUTPUT 2 — — —
Alarm 2 Is active when contral action s W

(M1 Relay output
¥ | SSR logic output
TR mA transimitting output
(G | SCH Iero-crose output
ALARM 1
(W] MO ALARM 1
L] ALARM 1 active [(Alarm codes)
ALARM 2
N | NOALARM 2

(O] ALARM 2 active (Alarm codes)

R5485 Iinterface

LN | NO RS 485 serial interface

L€ | RS 485 interface is active, MODBUS/RTU procotol

Power supply

(7] 100 to 240VAC
I 24 ta I0Vac/de

H

Ex:CH10Z2FKO2ZMABC Y

It's a controller with PID control Reverse action;
dimension 48x48mm; input type K and range 0~4007 ;
relay output; two alarms with deviation high and low
alarmn mode; RS485 serial interface; and 110~220VAC
power supply.

NOTE: IF YOU NEED OTHER OPTIONAL FUNCTIONS, SUCH AS
AUTO/MANUAL SEI ECTION, IT SHOULD BE DEFINED IN THE ORDER.

4 Technical features introduction
I. Inputs

Following inputs can be programmed in this instrument
<~ I1EC 584 thermocouple

Input Range Code Range (7 ) Reso.
01 0 ~ 200 0.1/1
02 0 ~ 400 0.1/1
03 0 ~ 600 D.1/1
K 04 0 ~ 80D 0.1/1
05 0 ~ 1000 0.1/1
06 0~ 1200 0.1/1
07 0~ 1372 0.1/1
01 0~ 200 D.1/1
02 0 ~ 400 0.1/1
03 0 ~ 600 0.1/1
J 04 0 ~ 800 0.1/1
05 0 ~ 1000 0.1/1
06 0~ 1200 0.1/1
01 0 ~ 1600 0.1/1
R* 02 0~ 1769 0.111
01 0 ~ 1600 0.1/1
S* 02 0~ 1769 0.11
01 400 ~ 1820 0.1/1
B* 02 0~ 1820 0.1/1
01 0 ~ 800 0.1/1
E 02 0 ~ 1000 0.11
01 0~ 1200 0.1/1
N 02 0~ 1300 0.11
01 0.0 ~ 400.0 0.1/1
02 0.0 ~ 100.0 0.1/1
T 03 0.0 ~ 200.0 0.1/1
04 0.0 ~ 350.0 0.1/1
<+ IEC 751 resistance temperature detector
Input Range Code Range (7 ) Reso.
01 -199.9~649.0 0.1
Pt100 02 -199,9~200.0 0.1
05 -100.0~200.0 0.1
Order 08 0.0 ~ 200.0 0.1
code D 10 0.0 ~ 500.0 0.1
01 -50 ~ 100.0 0.1
02 -50 ~ 150.0 0.1
Cu50 03 50 ~ 50.0 0.1
04 0.0 ~ 50.0 0.1
Order 05 0.0 ~ 100.0 0.1
code C 06 0.0 ~ 150.0 0.1
4 Linear signals
Input type Code Range Resolution
Vaolt 0/1-5V* v -1999~9999 0.2%F.S.
mA 0/4-20mA A -1999~9999 0.2%F.S

*With supplied external adapter, it could be 0/2-10V input,
it should be defined in the order.
*Dther special input type, should be specified in the order.

II. Main heating/cooling output
%+  Cycle time 1-100s
< Actuation
| SPODT relay SA@250V AC, 6A@125Y AC
u 0-12VDC logic, 35mA max load
[ Linear Voltage 0/1-5V
u Linear Current 0/4-20maA

III. Alarms
< 2 relay alarms
- SPDT relay SA@250V AC
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<  Alarm code#*:

A deviation high alarm B deviation low alarm
C deviation high/low alarm D band alarm

E deviation high alarm with hold action

F deviation low alarm with hold action

G deviation high/low alarm with hold action

H process high alarm J process low alarm
K process high alarm with hold action

L process low alarm with hold action

V 5V high alarm W SV low alarm

I. Serial interface (optional feature)

<+  MODBUS/RTU protocol

<%  Read/write all device programming parameters.

4  Maximum devices on network: 128

<  Blinking LED indicates RS485 serial interface running
status.

<%  RS5485 opto-isolated 2.5Kvolt

II. supplementary power (optional feature)

- Power for a two-wire transmitter
< 24VDC max 35mA
<  Shaort circuit protection
4  Transmitter wire connection
0y
iy
+24Viee I
|' 4 SIF: 2
1 2500 resistor
S accu. 0.1%

Twirn wire trantimilter

II1. Ramp function (optional feature)
<  Approach the RAMP set point in setting time.
%  Blinking LED indicating RAMP active.
<+ RAMP mode options:
B RAMP run as power on
] RAMP run after programming parameters
B Continuous RAMP mode
B One-shot RAMP mode

IV. Digital input (optional feature)

4+  Opto-isolated 2.5Kvolt

%  Programmable for: switching between two set points;
auto/man switching; keypad lock.

Potential free contact actuation.

. Afm mode selection (optiocnal feature)
To check the output percentage on AUTO. Mode.
To set the output percentage on MAN. Mode.
The shift key on front panel makes it easy to switch
between AUTO/MAN modes.
See following instruction:
Auto. Made A/M mode swilch

“leog

[T T R T, - it Qe (D D

D 4 VA

Exmag cHIEy

4 o4 &

Prgss v
v Cuipuk percertage

AT L ag

‘Ped

D dm WA

Exia EHIEs

Press Pross <am
¥ Original display ¥ Back lo Adlo mods
! 80
“l2ag8 “leaa
O Oy Demes O Dewes T e Crenw Do
@ &= vV A @ & vV A

CEng HIL;

VI. Auto tuning (ATU) function

The ATU function automatically measures, computers and
sets the optimum PID constants.

B Requirements for ATU start

¥ Prior to starting the ATU function, end all the
parameter settings other than PID.

Confirm the LCK function has not been engaged.
Requirements for ATU suspension

When the SV is changed.

When the PV bias value is changed.

When the sensor loop break.

When P (proportional band) = 0

When the instrument is on Manual mode.

LRSS AE S

VII. Environment
% 0~ 507 ambient temperature
4+ 45 ~ 85% non-condensing humidity

VIII. Power supply
< 100~240VAC 50-60Hz
Consumption: 4VA

< 21~30V AC/DC
Consumption: 4VA

4 Description of the front panel

5888
’ﬂ_&&&&

AT Coury Courz O avm CALMz

(& 4 VA

CHI02

PYv Process value

SV Setting value

AT auto-tuning status

ouT1 Output 1 status

ouT2 Output 2 status

ALM1 ALM1 status

ALM2Z ALM2 status

[BET) Function key

<am Shift key and auto/man mode selection
T 4 Down and up key for setting value

NOTE: When RS5485 serial interface is available, then the

"OUT2" larmp would be labeled as "SER"
The front panel is different from different features.

¢ Operating flow chart

Input display
range display

4 sac.
F

|I PV and SV display |
— i
EED ED

- > SV seting mode

Press 3 sec. Press 3 sec.

< 'EEB p | Parameier seffing mode ﬂh

RV Qutput percentage N

b * | PIDG-—»Ouipu 08—

Fress 3 sec. Press 3 sec.
Shm <

> AWM switch
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Layout of input type and range display

input display
Py :Abbre. of INPUT
] o P| arses
ﬁ O  Cesius
E H ¥ anput signal K
2 sec

Iy Range display

i ‘-f,g_[,'_ » High limit

sv
U » Low limit

4 Parameters menu
LEVEL ONE: PV and SV display mode (normal display)
LEVEL TWO:

Press 3 sec.
@D —» @) —» @D
A ! 1 ! [Ted
“moig| | | “@ewm)| | | "Gre
@ | '
a RL ! I PvI__d—I I "'.1 tl
“morg) | [ 0060 || "oz
@ | @ ! @
Tar] | Tad | [Tee
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: @ : @
’.\E I M.'[ ,rl | :v-ri chl]
sV 8030 ‘ sw l ﬁvm
] bt
LEVEL THREE:
L= 1000
PRESS
SET+ QM _ ., SE) 4 (SET
Tcod] | [T5e4] ' [Tota
“oogo)| | | ¥oooi| | | ¥osoo
SET I (SET) [ (SET)
T R R T
0000 I o1 | it
SET) I (SET) I SET
Tsee] | [Tots] | [Tota
oon| | | *eoei| | | *ooco
o : — : —
EE] | VTR | §ET
*[co0g] 10000 ~0000]
. _ _|
LEVEL FOUR:
cod= 0001
PRESS@I_. > @
(Tcod] | [T 2P | [1AHS)
"’V I »"lnnnn I SV nnnsl
N | G
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@ | G
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LEVEL FIVE:
cod = 0010
PRESS __, l_,@
oy I I PY Hdd} | =‘.I' Inrl
| *[0000] | 10025
™ (SED |
' | @ I
| *'[0000] |
E I X @ |
| [Teir
5 I v ﬁﬂﬂﬂx I
fomiais |
LEVEL SIX:
cod= 0011
PRESS
SET

[ cod| eep| | 5PC) en [T _57]

“[goin -~ *ocoo)---*| “ooed)

4 Parameters description
Parameters in LEVEL TWO

alarm value of ALARM 1. Factory set value is 0010.
This parameter is connected to the alarm mode parameter
SL4.
Supposed the Alarm 1 mode is Deviation high alarm,
AL1=10, then the alarm value would be 10 degrees higher
then the set point. IfAL1=0020, then alarm value should
be 20 degrees higher then the set point.
In case the alarm mode is set as deviation low alarm,
AL1=0010, then alarm value is 10? lower than set point.

AL alarm value of ALARM 2. Factory set value is 0010. It
is concerned to the Alarm 2 mode parameter SLS.
Function is same as AL1.

AU auto tuning

0000 auto tuning inactive. (factory set value)

0001 auto tuning active.

NOTE: It can be used with ATP parameter which is for
setting auto tuning start on percentage of set point.

P proportional band

Set when PI, PD or PID control is performed.
0000 no proportional band, ON/OFF control.
Setting range 0 to 9999(999.9)

Factory set value 0030

/ integral time. Set the time of integral action which
eliminates the offset occurring in proportional control.
0000 no integral time, PD control

Setting range 0 to 3600 sec.

Factory set value 0240

d differential time. Set the time of derivative action which
prevents ripples by predicting output changes and thus
improves control stability.

0000 no differential time, PI control.

Setting range 0 to 3600 sec.

Factory set value 0060.

Ar limitation of integral time

Setting range 0 to 100 Factory set value 0100

EX.: SV is 100? ; P=30; Ar=100%, when PV=707?,
controller will enter proportional band
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If, SV is 1007 ; P=30; Ar=80%, then the controller will
start integral action until PV¥=767 (set point 1007 - Ar
80% x P30).

" proportioning oycle. Set control output cycle.
Setting range 1 to 100 sec. (0 can not be set)
Factory set value 0020

Pc proportional band for cooling action.

Setting range 1 to 1000%

Factory set value 0100 (100%)

If there is no OUT2 on hardware, this parameter will not
display in the parameter menu.

t proportional cyde for cooling action.
Setting range is 1 to 100%; Factory set value 0002
Same as Pc, it will not display when there is no QUT2.

Pb offset of cold junction.
Setting range -1999 to +9999? (-199.9 to + 999.9)
Factory set value 0000

Let Lock parameter (Factory set value 0000)

5L5 alarm mode selection of ALARM 2
programming codes are same as SL4.
Factory set value 0101(deviation low alarm}

56 control output {Factory set value 0001)

Code Corresponding features

XXX 0 Direct control action (D)

X¥x 1 Reverse control action (F)

XX 0 X 4=20mA output

XX 1X 0-20mA output

X0 XX mA output selection is off

X 1XX mA output selection is on

0 XXX Mo OUTZ2

1 XXX OUT2 adctive(relay or SSR output only)

547 relay mode (alarm relay) (Factory set value 0000)

CODE Details of lock levels

0000 | SV and all parameters can be set

0001 Only SV and alarms can be set

0010 | Only setting items other than alarms can be set

0011 | Only SV can be set

0100 | Only setting items other than SV can be set

0101 | Only alarms can be set

Code Corresponding features
XX 0 Trigger NO - NC on alarm 1
M1 Trigger NC = NO on alarm 1
X0 X Trigger NO = NC on alarm 2
XX 1X Trigger NC = NO on alarm 2

508 optional features code  (Factory set value 0000)

0110 | Only setting items other than SV and alarm
can be set

0111 SV and parameter can not be set

1000 | To enter cod level parameters

Parameters in LEVEL THREE

cog code for dividing different parameter levels.
0000 LEVEL THREE 0001 LEVEL FOUR
0010 LEVEL FIVE 0011 LEVEL S5IX

Sl programming codes for different input signals
Factory set value 0000 (thermocouple type K)

Code Corresponding features
XKL 0 X Auto/Man mode selection off

KX 1X Auto/Man mode selection on

X0 XX RS485 interface off

X1 XX RS485 interface on

0 XXX Qutput memory on Man mode is off
1 XXX Qutput memory on Man mode is on

5.3 alarm for exceeding high /low input scale.

Code Input type Code Input type
0000 K 1000 Pt100/Pt1000
0001 ] 1001 Cus0
0010 E

0011 N 1010 0-5v
0100 R 1011 1-5V
0101 S 1100 0-20mA
0110 B 1101 4-20mA
0111 T

NOTE: Pt100 and Pt1000 should be selected via a jumper.

Code Corresponding features
WK 0 Alarm 1, "PV" exceed alarm off
M1 Alarm 1 *PV" exceed alarm on
XX DX Alarm 1, “PV" low limit alarm
XX1X Alarm 1, "PV¥" high limit alarm
KD XX Alarm 2, “PV" exceed alarm off
K1 KX Alarm 2 ["PV" exceed alarm on
0 XXX Alarm 2, "PV" low limit alarm

1 KX Alarm 2, "PV¥" high limit alarm

Factory set value 1111* (see display at error occurrence)

5LA optional features selection

0000 no limitation to any features

0001 enable SV and SP2 switch

0010 switch to Manual mode as external contact closed
(digital input contact closed).

0011 keyboard enabled{digital input contact open)
Key board disabled{digital input contact dosed).

Factory set value 0000

5.6 RAMP set point

{Factory set value 0000)
5.2 code of engineering unit. Code RAMP features
0000 Celsius 0001 Fahrenheit 0 XXX RAMP function is off
1 X¥X RAMP function is on
503 reserved parameter. KD XX RAMP will not run as power on
K1 KX RAMP will run as power on
5LY alarm mode selection of ALARM 1 YX O X One shot RAMP mode
Code Alarm mode XX 1X Continuous RAMP mode
X 000 Alarm 1 is inactive XXX 0 RAMP will not run when user change SV
X001 Deviation high alarm K1 RAMP will run when user change SV
X 010 Deviation high/low alarm
X011 Process high alarm Parameters in LEVEL FOUR
X101 Deviation low alarm S5{H high point of measurement range
¥ 110 Band alarm EX. The input it type K, and range is 0-4007 , then set
w111 Process low alarm SLH=400. If you want range is 0-10007 , then set
0 XXX MO hold action SLH=1000.
1 XXX with hold action Setting range depends on the input sensor signal. Please

Factory set value 0001 (deviation high alarm}.

see 3.1 Inputs introduction.
Factory set value 0400
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5LL low point of measurement range
To define the low range, usually the value is 0
Factory set value 0000

dF decimal point

Following parameters can be set decimal points

PV, SV, SP2, P, SLH, SLL, AL1, AL2, AH1, AH2, Pb, and oH.
Factory set value 0000

oH dead band of control output (ON/OFF control)

EX. Supposed SW=1007 , oH=57 , when PV=100,
controller would stop heating, when the temperature is
957 , it will start heating, because the dead band is 57 .
Factory set value 0005

AH! ALZ dead band of ALARM 1 and ALARM 2
Factory set value 0005

AP Auto tuning start on percentage of set point
Setting range 0 to 100 Factory set value 0080 (80%)
EX. Supposed SV is 1007 , and ATP is 80%, then auto
tuning would be in action based on 807 (ATPB0% x SV
100? ).

dF fiter the bias of PV
0000 filter off 0001
Factory set value 0001

filter on

Parameters in LEVEL FIVE
0o pffset on PID control output
Setting range 0 to 100.0% Factory set value 000.0

oPL output power limit percentage on Auto/Man mode
Setting range 0 to 100.0% Factory set value 100.0

Add  slave code on MODBUS protocol
Setting range 1 to 255 Factory set value 0000

bP5  communication speed BAUD RATE

0000 2400bps 0001 4800bps
0002 9600bps 0003 19200bps
il digit structure on communication
Code Bit Checking bit Stop bit
0 8 MNone 1
1 8 Odd 1
2 8 Even 1

inl” delay time on communication
Setting range 0 to 2000ms Factory set value 0000

Parameters in LEVEL 51X
the second set point. It can be switched to SV via
digit input external contact.
Setting range SPL to SPH
Factory set value 0020

57 RAMP time

RAMP set point run in the time scale.
Setting range 0 to 900 min.

Factory set value 0060 (60min.)

4 Display at error occurrence

Symbol Error occurrence
Over scale
O Q000 | Measured value(PV) exceeds the high
(Flashing) | input display range limit or sensor crash
Under scale
UL | Measured value(PV) exceeds the low
(Flashing) | input display range limit or sensor crash

4 Dimensions

CH 102
I B |
-,:"51 ..-Il_ ’7
E;g ol o
1 t | o5 b
CH 402
[
L
CH 702
i
=l
L
CH 502
8.2 100 ¥

1 ]

T
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4 Wire connection

Terminal Conlent Tarminal Content Contant
L L ¢ —et0 - Alarm 2
CH 102 1 { ACT00 230V AC24V DC 24y Power supply 1 3 n Sena! =
1 13 78 2 e T B 14 ot Al intesface e aiatn 1 Alarm output
(2] [1a] 8] R — s
| 3§ |154 (9§ 3 w1 o) [y 15 ek com
4| [16] 10 = [ NCE;] s5R oL B
(5§ [77) [118 4 220 ~L Gantrol outpul 1 6 "
6 18 12 . =1 ! _\0'9 Digital imput i
5 — by =12 - 8 b 1 7 =3 "fnout b Input signal
— N7 Ly ma SSR TRIAC | mz# 858 — " § "
e 18 | e |2 :
Termunal Contant Terminal Content
—L —L —# \ e 2
CH 702 L« AC 00 -280V ACZ4V  DC 26V Power supply 1 0 Atarm outpul
2 . 2 s | 11 |
o -
1 11 F.D ol e ouy ¥ e e |
,:_ g [ 3 | T N';Il i ‘ 1 2 com
4 13 | ouTy -
g : }: i 4 4 L Control output 13 —*+24Veo 24Vee
B v o oun X |
7 116 || 5 |t BT DLk I T b 14
B8 117 1] { M Avma ssrR TRIAC | o | SSR I?“:w Digital input
) 18 ] 6 Ivtl-Lo-—o 15 |3 "=
2 A
7 - s 1 6 a7
< | 2 orial N e
8 —roale interface 1 7 js } nput signal
A | +4 L L
9 | —T Rk ‘ 1 8 -t
CH 902 Tetreinal Conten! Terminal Content
r T L L -5
1 o B il P el el 13|™ |, .
2 14 | AC 100 240V AC24V  DC 24V Power euppt & Serin
3l ,.}: I 2 AN AN - ey 14 —1 A 5 interace
4 . ! J
5 0 17 £, D contral mathod e W Se e e
i S e 3 |~ - 15
T - 3%
g_ 1 1 2 T 4 9 Control output 1 6 —\D-q Digital input
. " . ——m 2 o 1
22 o S et _ leput
HECL ¢ 4 T P 17,
12! 24 A vomA SSROTRIAG | no] S8R + +
6 _‘IKC_!__ L, -5 1 8 ~=+24Voc 24vce
CH 402 CH 502 7 TR T )
e - 0 e o e .t o P Alarm 2
1 E 1:[«1",0-1orca 21
3 18 — s e 8 —"\Z Adpem 1 Alarm oulput
4 16 o
NENINIE Al 9 Tom
e 10 .
i .: 21 1__1__ 38 Input signal
10| 2 ¢
1 2 ‘) %\ nh
2 ) 121 4

*Note: CH 602 and CH 802 wire connection are reversed.

Appendix

B Instruction manual
B Mounting bracket
]

2509 resistor with 0.1% accuracy (only with mA input controller)



