Temperature Controller

A DX Series
Simple operation, approved function

+PID auto tuning
+ Select direct action / reverse action internally
*High and low alarm output
+ Control loop break alarm

* Decimal point display and
high / low setting limitation
* Retransmission output

o» Suffix code
Model Code | Description

DX

)
L]
O
O
0
O

Digital temperature controller
48(W) x 96(H) mn
x 48(H) mm

)
W)

96(
48(W) x 48(H) m
72(W) x 72(H

96(W) x 96( )

Dimension

©|~|alw|rn

K thermocouple

i J thermocouple
3 R thermocouple
i RTD (KPt 100 Q)
| RTD (Pt 100 Q)
j 1-5VDC

Input

4 - 20 A DC

0-10VDC

Relay contact output

Current output (4 — 20 nA DC)

SSR (voltage pulse output, 12 V DC)
Alarm output 1 contact (model : DX4)

MmO <| V| O|0 |« | =X

M
Control output c
S

Alarm output

Alarm output 2 contact (all models except DX4)

Retransmission output (4 — 20 mA DC. measured value)

Optional

A
N None (DX4, DX7 No retransmission output)

Control operation

R Reverse action (heating control)
% selection by SL9 (initial value : R) | o

Direct action (cooling control)
No indication (100 — 240 V AC)
C| 24vDC/AC

Power Supply Voltage
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«<» Specification A
Input Temperaiure
Controller
Thermocouple K J, R
RTD input KPt 100 @, Pt 100 Q

DC rated voltage 1-5VDC 0-10VDC, 4-20nADC
Input sampling time | 250 ms
Input display resolution | Less than 1 C in standard (less than 0.1 C in decimal point range)
Input impedance Thermocouple and DC rated voltage: min IMQ, DC voltage input: approx 1 MQ

Allowable signal source resistance, Thermocouple—(max 250 Q), DC voltage (max 2 ko)

Allowable wiring resistance| RTD max 10Q (however resistance among 3 wires should be same)
Allowable input voltage | +20 V DC for 1 min
Input compensation | £100 % of FS.
Input scaling —-1999 ~ 9999 (within range of SL12 ~ SL13, but only with voltage and current input)

Cold junction compensation error, +3.5 C (between 0 ~ 50 T)

Input signal break detection UP Scale

Performance

+05 % of FS
but, =1 % of FS with rated voltage
Retransmission output accuracy = £0.2 mA DC (resistive load max 600 Q, output range 3.2 — 20.8 nA DC)

Display accuracy

Min 20 Mo (500 V DC), input terminal-Power terminal,

Insulation resistance ) _ ) )
power terminal-Protection earth terminal(exterior case)

2,300 V AC. 50 / 60 Hz, for 1 min

Dielectric strength - - ) . ) )
(input terminal—Power terminal, power terminal-protection earth terminal)

Control function and output

Control type PID auto tuning

Control action Reverse action (heating), direct action (cooling), By the internal setting (SL9)
Range setting Same as input range chart

Proportional band 0 ~ 100 % of FS.

Integral time 0 ~ 3,600 sec
Differential time 0 ~ 3,600 sec
A.RW(Anti Reset Wind-up) | Auto(A=0), 0 ~ 100 % of FS.
ON/QFF control Perform the ON/OFF control if proportional band is set as 0

Hysteresis when performing
ON/QFF control
Control loop break alarm | 1 ~ 7,200 sec (Generally set twice as the integral time)

0 ~ 10 % of FS.

Proportional cycle 1~ 100 sec
Position of decimal points selection| 1 ~ 4 (000.0 with setting 2)
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Retransmission output | 4 —

Alarm type
alar

20 mA DC (measured value)

high alarm(ALH), low alarm(ALL), high and low

m within the range (deviation setting, absolute setting)

Alarm setting range | 0~

High alarm hysteresis(ALH)

100 % of FS.

setting 0 ~ 10 % of FS.
® Output
Control Relay output contact capacity : 1c, 250 V AC, 5 A (resistive load)
output SSR approx. 12 V dc (resistive load min 600 Q)
Current 4 — 20 nA DC (resistive load max 600 Q). accuracy : +0.2 rA
Temperature alarm | DX4 alarm output : high, low alarm, LBA common, 1 a X 1 contact
Alarm (relay) High alarm (ALH) : 1 C X 1 contact (but DX7 is 1 a X 1 contact)
output LBA Low alarm (ALL) : 1 a X 1 contact
(relay) 250 V AC. 5A (Resistive load)
Retriﬁ;nlﬁsmn Current 4 — 20 nA DC (Resistive load max 600 Q), accuracy : £0.2 nA.

Standard specification

Power Supply Voltage | 100 - 240 V AC, 50 - 60 Hz, 24 VV DC/AC, 50 - 60 Hz (selectable by the suffix code)

Voltage fluctuation +10

% of Power Supply Voltage

Power consumption 12 VA (100 - 240 V AC, 24 V AC), 4.5 W (24 V DC)

Ambient temperature |0 ~

50T

Ambient humidity 35 ~ 85 % RH (without dew condensation)

Storage temperature |25~ 65T

Vibration 10 — 65 Hz, 0.76 mm, X, Y, Z 2 hrs each in 3 axis direction
Shock 300 % to the direction 6 for 3 times each
Weight DX9 : approx. 472 g, DX7 : approx. 344 g, DX4 : approx. 342 g,
DX3 : approx, 340 g, DX2 : approx. 342 g

Range and input code (Select by suffix code. Do not change SL1 parameter)

Classification | SL1 Input Range (C) Accuracy
0001| K K -50 ~ 1300 | -50.0 ~ 999.9
Thermocouple | 0101 J J -50 ~ 600 -50.0 ~ 600.0
o0| R R 0 ~ 1700 0.0 ~ 999.9 + 05 % of FS
0010 D | KptloO Q | —199 ~ 500 | —199.0 ~ 500.0
RTD oo1i| P | Pt100 Q —199 ~ 640 | —199.0 ~ 640.0
0000 V [1-5VDC| —1999 ~ 9999 | Gecimal points
Voltage/current [gogo| C [4-20mADC| —1999 ~ 9999 | s due to the 1% of FS
111 | F [0-10VvDC| —1999 ~ 9999 SL4
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e«» Dimension and panel cutout (Unit : m) A

DX9 Temperature
Controller

® Dimension ® Panel cutout

TEMPERATURE

120

DX2

©® Dimension ® Panel cutout
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TEMPERATURE

SV
EEY:N:] CONTROLLER

96
90.0
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DX7

® Dimension ® Panel cutout
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DX3
® Dimension ©® Panel cutout
, 96 , 12 88 12 91%°
| | | | j
C e e
e |) . | = e—=mr—
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3 - ouT AlLm g ﬂ
EEEEREN | ==
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| 120
DX4
® Dimension (Unit : mm) ® Panel cutout (Unit : mm)
455°
48 | m.zai 100 ‘ : : "
— ! |
g I H]]]]]]]]ﬂ — 3 2 i
— i
— 1
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50
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«» Connection diagram
® DX9 ® DX?2
N @
@ & @ 100-240V~ 24V===/45W
100-240V~ 24N/ 45 W 50-60 Hz @ 24V~ 50-60 Hz
@ 53-26%:2 24\":2%—:0& 12 VA 12VA

TRANSMIT
4-20mAdc

CURRENT
SOLIDSTATE
—

@ - 100-240V~
50-60 Hz

(18)= 12va

TRANSMIT
4-20mA d.c

—_—
CURRENT/ g
SOLIDSTATE
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® DX 3

24V===/45W

100-240V~
50-60 Hz

TRANSMIT
4-20 mA

CURRENT /
SOLIDSTATE

@ DX 4
Y
o
o
o
By
<
”m
+ Y
Ll
4-20mAd.c o g
12Vdc a
® =
— wy

s Parameter composition and setting

When you finished the wiring, please check for any mistakes. If everything is wired correctly, turn on the

power. After a short period of time, PV and SV will be displayed in the display unit.

RESISTIVE

RESISTIVE

DX Series

r24 V=245 W
24V~ 50-60 Hz
12VA

A

100-240V~
[ 50-60Hz ]
12 VA

Generally, set the

farget temperature in the temperature setting mode by using the buttons in the front panel of instrument
and perform auto tuning then all the setting will be completed. But this instrument contains 3 types of
setting modes besides the temperature setting mode such as normal setting mode, system setting mode
and etc. These exira setting modes can cope with various kinds of control conditions. Please use them

correctly as necessary.

B Model display when power is ON

pr——
*Model display;. ™
e do DX9 |

*Input display
ex) C: K
C:K Jid
D:KP00 V:1-5Vdc
P : PH0O0 or4-20 A
R:R F:0~10VDC

1 [

d9 : DX9
d7 : DX7
d4 : DX4
d3 : DX3
d? : DX2

o

C

%
=

EEL:T:

* Version Display
ex) V 0.1 : Version 0.1

-

J—

_HHB88H

] | ] ] [ ]
ouT AT LBA  ALH  ALL

— ex) ¢ : Current

r:relay
s  voltage pulse
¢t current

&2 0

HAMYOUNG NLx’

DX9

J + Qutput display
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W Max range and min range exceeded indication

(@ When PV increases due to the break or short of input and if it exceeds the max temperature range because of the PV increment, then
the indication K011t will flicker in the PV display unit which indicates that the value has exceeded the max range

@ If PV decreases and exceeds the min temperature range then the indication _00_t1_y1_t wil flicker in the PV display unit
which indicates that the value has exceeded the min temperature range

B Auto tuning function

The auto tuning function automatically measures, computes and set the optimum PID and ARW constants. The Auto funing function is

activated any time from any process states after power on while temperature is rising or when control is stabilized.

(1) Perform auto tuning after finishing setting up functions other than PID and ARW

(2) Press the @ key and key synchronously then lamp of AT indication will flicker and auto tuning will begin,

(3) When auto tuning finishes performing then AT indication lamp will stop flickering automatically, Press § ey In conseculive order in order
fo check for constant by auto tuning.

(4) When changing the constants which were set by the auto tuning automatically, please follow the setting instruction of each parameters and change them.

(5) When users want auto tuning function to be suspended, press the [@@8] key and g key synchronously then AT indication lamp will stop

flickering and auto tuning will stop operating. In this case, PID and ARW each constant will not be changed

(maintain the constant before auto tuning starts).

(6) When users want to change the SV (set value) during auto turning is performing, first of all, please suspend the auto tuning

function and perform the PID control by using the values before auto tuning starts,

B Set data lock function

The set data lock function is used to prevent the changing of each set value by the front panel key and the activation of the auto tuning
function. Please use it for preventing any malfunction after setting is completed. Set data lock display LOC by using key, and then
set the following value in accordance with parameter setting procedure thereby enabling data lock ON or OFF,

0000 : deactivate the set data lock function,

0001 : only able to change the set data lock indicated set value.

All of other data and AT function will be locked with other settings.

B Control loop break alarm (LBA function)

(1) Setting procedure

Please set the set value of the LBA to a value of twice as the integral time. The LBA also can be set by the auto tuning function.
In this case, the set value will be set to a value of twice the integral time automatically.

(2) Description of operation

LBA function starts to measure the time from the moment that the PID Computed Value (Output ON time/cycle) becomes 0% or 100%, and
detects the changed amount of process value at each LBA setting time, and determines ON and OFF of control loop break alarm by the
corresponding amount of changed value,

(1) When the status at a 100% PID computed value continues beyond the LBA setting time, the control LBA will be turned ON if the
measured value (PV) does not rise by 2 C or more, (With forward operation, ON if it does not fall by 2 C or more)

@ When the status at 0% PID computed value continues beyond the LBA setting time, the control LBA will be turned ON if the measured
value (PV) does not fall by 2 C or more. (With forward operation, ON if it does not rise by 2 C or more)

(3) Causes of operation
The LBA is operated under the following conditions.

@ controlled object trouble: Heater break, no power supply, incorrect wiring and etc.

@ sensor trouble: disconnection or short of sensor.

@ actuator trouble: burnt relay welding, incorrect wiring, does not get turned ON.

@ output circuit trouble: relay welding inside of the instrument cannot ON or OFF,

® input circuit trouble: the measured value does not get changed even if input value changes and etc.

* | If causes of the above trouble cannot be identified then please check the control system.
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DX Series

B ON/OFF control setting method A

Usually temperature controller performs the temperature control by "PID control method” which is by the PID auto-tuning. However, ON/OFF
control method is used when controling refrigerator, fan, solencid valve and etc, When users want to set the temperature controller s BEEEINE
ON/OFF control mode, set the set value of proportional band as 0 in the "general setting parameter’. Here, HYS (hysteresis) parameter will  Eofoylito [

be displayed. Prevent such actions by setting the desired ON/OFF action range.

Parameter symbol Name Set range Default value
Proportional band 0 ~ 100 % 20°C
P Set the proportional band as ‘0" when using ON/OFF control. However, performing PID
auto-tuning when using the ON/OFF control, it will be changed to PID control

B Alarm function
% Alarm operation can be set as following diagram (A: set value (SV) A: alarm set value)

. OFF
Deviaf High and low alarm on N
eviation Low Y High
alarm
setting - OFF ON OFF
Alarm within range
Low 4 4 ADq  Hion

This is the setting method that activates the alarm once the temperature goes over or under the set value,
For example, if users want to activate the alarm high (ALH) at 205°C and alarm low (ALL) at 190°C when the
set temperature is 2007C, set 5 ¢ at the alarm high (ALH) and 10°C at the alarm low (ALL). Also, if users
change the set temperature to the 300C, alarm high (ALH) will be activated at 305C and alarm low (ALL)
will be activated at 290,

Hich nd low al ON OFF ON
Igh ana low alarm
Absolute Low A B High
alarm
setting - OFF oN OFF
Alarm within range
Low A A5, High

Activate the high and low alarm at the set temperature disregarding the main set value,
% With the alarm within the range, alarm low (ALL) relay does not get activated and only alarm high (ALH)

relay is activated.

B Anti reset wind-up (ARW)

Set the over integral preventing function at the “A” parameter
@ control with A=Auto (0)
Temperature Comparatively less over—shoot

Target value

Time

Slow increment time
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2 in case when temperature is set in A

Target value

Temperature

Comparatively less over—shoot

Time

Fast increment time

® If A value is too small, large over shoot or under shoot may occur
Please use it by setting the value same as P (proportional band)

Parameter composition

Power In

=+

1

more than
3 sec

more than
3 sec

Control mode

iDisplay model'

more than
3 sec

indicator
Set value(SV.
indicator

Normal set mode

AL H (High alarm)

(Low alarm)

P Proportional band
(ON/OFF control)

! (Integral time)
d (Derivative time)

L b A (Loop break)

T (Proportional time)

H Y S(ON/OFF range)

e e o S e

F -~ (Relransmission figh) i

I B

 Retransmission low) !

i
i

(.
u

(Setting lock)

Initial set mode

(Input selection lock,
change prohibited by users)

(output, decimal point,
unit, indicator)

IEE

(standby action, transmission,
alram function, operation)

ETE]

5! Y(Decimal point)

S L Slinput compensation)

SL
mo;ﬁan 5L 7 (High setting)
3 sec

SLE (Low setting)

S L S(0output action)
S L !0(Low alarm HYS)

‘GL {2 (High scale)
TTooTTTTTIIn
165L {3 (Low scale) i

S L {YiHigh alarm delay)
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Parameter setting

B Control temperature setting

DX Series

Supplying the power in after completes the wiring, it will display the model and version of temperature
controller for a while and display measured temperature and set temperature, This state is called as

control mode,

Pressing theﬁ key in the control mode state will flicker the set value in the indicator.

B General mode setting

General mode is the setting mode which sets alarm set value, ON/OFF action, hysteresis (HYS) and etc
which are required to change the set value frequently. It is set each parameter on occasion demands,

But, performing the PID auto-tuning will automatically set = (proportional band), { (integral time),
o (derivative time), M (anti reset wind up), . /=~ (control loop break alarm) and etc

B Normal setting mode
*(Press the key for 3 seconds continuously.)

Present value ; .
) . Name Setting range Explanation
display unit
*1 - .
— ‘::'I'i H High alarm (ALH) W"h":al::emp“t display the set value of high alarm.
. o -
L oy Low alarm (ALL) W“h":a':gee'”p”t display the set value of low alarm.
I} . " set when performing the proportional control,
I Proportional band {P) 0~100% FS Setting to "0, will become ON/OFF control.
)} Anti reset wind up 0~100% FS prevents overshoot and undershoot caused by integral effectiveness.
Ini (ARW) Automatically operates with setting "0,.
. 1 . - Eliminates offset occurring in proportional control, and read the target
;_E' 1 Integral time () 03600 S value faster Integral action will be turned OFF with setting "0,.
[}
@ : )
- i L . - prevents ripples by predicting output change thereby improving
z o Derivative time (D) 0~3600 S control stability, Derivative action will be turned OFF with setting "0,
@ 1 1_ = | Control loop break alarm 0~7200 8 Indicates control loop break alarm setfing.
p Lo (LBA) Cancel the control loop break alarm with [0] sefting
D
= — .
= H Proportional cycle (C) 0~100 S Displays contral output cycle (sec).
HYS Hysteresis (HYS) 0~10% FS | set the control sensitivity of control output (with ON/off control)
+2 | JF -~ | HighRetransmission | wihin Ine DU | i the max value of Refransmission output
output range
Pl Low Retransmission within the input | . . . I
#3 | = output range limits the min value of Retransmission output.
Vo Set data lock 0~3 : - -Drasi
— | oo (LoC) 0000:Lock cancellation, 0001:Possible to change only SV

* 2 and 3 is optional (not displayed when there is no retransmission output)
(DX4 and DX7 are not included in the retransmission output optional)

* 1, changing ALH, ALL to SL3 become reset
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B |nitial set mode

The system mode sets the temperature controller' s specification when it is set first by engineer pressing

g key and a key synchronously in the control mode for 3 sec will enter in to the system mode,

Return to the setting mode(PV/SV) by pressing ﬁ key to 3 sec

Symbol (PV List Description Reference
display screen)
) By the suffix code (fix, change inhibit)
(g} g =
| o Input selection "Refer 1o the range and input code
‘ 0t current output
- 5 @ Output selection 1 : relay, voltage output
Iy . . .
0 —DLE 0 @ Decimal points function 0 : Decimal point display
T selection 1: No decimal point
@ ; : |0 None
3 Temperature unit selection
P 1 Celsius(c)
@ Indicator/ 0 : Temperature indicator
controller selection 1 : Temperature controller
@ Alarm standby 0 Yes
o operation selection 1: No
LS
— @ Retransmission output 0 : Yes
HjEEEE (Optional) 1: No
Eg . 0 : Alarm within range
gll @ Alarm type selection 1 high and low alarm
@ Deviation/ 0 : deviation alarm
absolute alarm selection | 1 : absolute alarm
. N . . L When users want to display the|
o Position of decimal paint ; - pidy 1
o ”’ ' - p O?]O'O ,;S, md‘fa[edz decimal points on the first digit,
g = election wnen It IS set as set as 0002
é '_’u'_ ! ( Input compensation setting | £100 % of FS
-y - Alarm high (ALH) 10 %
- gh (AL ~ f F
g | =Y Hysteresis setting GRIC R
=~ _r . Refer to the range
L Max temperature setting | -y Temperature setting and input code
[y ] : . but, SL7 » SL8 Refer to the range
| Min temperature setting e nalinplite o
P B Output operation 0 : reverse operation (heating operation| 0 : reverse operation
J (control direction) 1 direct operation (cooling operation) | 1 direct operation
=1 om Alarm Low (ALH) N
0 Hysteresis setting 0~ 10 % of FS
S0 Input fiter 0 ~ 100 sec
5!’_ 1'1_:' Mas input scale seting 9999 Applied with voltage input
’_:”'_ ,’:-: Min input scale sefting -1999 Applied with voltage input
[ BTN Alarm High (ALH) -
=i N delay fime seting ey
g I Ty Alam Low (ALL) -
—| A delay time seting 0 ~ 100sec
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