rF gy N
V7i7NA
Self-adaptive Fuzzy + PID
Temperature Controller

THink Controls NT series

Complete Human- interface & Function .

* BB * Output volume display

* BHETBREET * Load current display

* EERAIERINEE * Turn off control function

* REEFEHEE * Fast auto-tuning setting

* FEETIEENTHEE * Soft start function

*  NELRIERIEH] * Ramp control function

*  FFEhkm S * Manual output control function

* ZHFEAII@ENINEE % Communication function available CE ROHSs
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V/7NA
PID + Fuzzy Intelligent Temperature Controller

B Model guiding / BigEEa5|

=z
_|
n Ex. NT-48 R-CT - RS
g' 1 23 4 5
8 1 | Series GRTII%&7E) NT: New generation Temperature controller
2 Outline (4M2) 20: 48*96*60 21: 96*48*60 22:22.6*75*100
(Unit: mm) 48: 48*48*72 72: 72*72*60 96: 96*96*60
Output method (ZiH7330) | R: Relay (3A/250VAC) V: SSR (20mA/12V) L: Linear output (4~20mA)
4 | Optioned (Bfi/INTNAE CT: With Heater break detecting mA: DC current input ~ mV: DC Voltage input
Optioned (FfFANTIEE) RS: With RS-485 communication (MODBUS protocol) S: PV transmitter

B How to set the function or parameter / S1{AIEE EIhRE R 2 &)

SHOY ‘3D

1. " Temperature setting status ; : Press " SET , key instantaneously to enter into the temperature setting status.
2. " Auto-tuning status ; : Press " A ; key 3 sec to set " Auto-tuning ; ,then press " A | key 3 sec to reset it.
3. "Manu-output status | : Press " ¥ ; key 3 sec to turn off the output control, then press the "SET ; key to set the

" Manu-output volume | If press " ¥ | key 3 sec may to release "Manu-output status |
4. "Display mode selecting ; : Press " SET , key 3 sec to select display mode

4-1.Without CT type: Display " Output volume ; (u.xx)—then press "SET ; key 3 sec — to display " Temperature set value |

4-2. With CT type: Display "output volume ; (u.xx) —then press " SET ; key 3 sec — to display "Load current ; (xx.xx)

—then press "SET | key 3 sec — to display " Temperature set value |
. " Parameter setting status | : Press "F j key 3 sec to enter into the parameter setting status.
. " Alarm setting status ; : Press "SET; & "F key 3 sec to enter into the Alarm setting status.
. " Communication stetting status ; : Press "SET, & " ¥ ; key 3 sec to enter into the Communication stetting status.
. " Soft start function ; : At the final parameter of " setting of alarm ; , Press " SET , key 3 sec to set the Soft start
setting value "SV2 .
the fixed output volume is set by the manual output volume.
9. "Ramping control ; : Atthe "rAP  parameter in the "setting of alarm  level, if "rAP =0 , it has not the ramping
control function.
if "rAP#0 , , it will perform the ramping control function.
10. "Display mode setting ; : Atthe "Sdc, parameter in the " Setting of parameter  level, if "Sdc =n , it will be
kept on the selected display mode, if "Sdc = A | , it will be returned to the Temperature
set value mode after 10 seconds.

o N o Ol

TRE{EETEARRE , iR TSET, #—TRMAEA NREEEREME

—_

2. "HENEEARE, &R TA EINWIEA " BEEEARE )  BIR T AL #3ERKG T BENEEAE
3. TFEEHIEEARAE , ¢ R TV, SRR (BER TOFF, ) - iR TSET, H3RANRE TFEEmEE, (5
Anxx) e FEEGH SR EHRANRER TV, BRI T FapEmbiEEIREE , MER
= ENZERARRE © o
s 4. "FERAETUEERE ¢ #R TSET, ##3%
= 4-1. ECTEY : "EyHIERER ) (uxx) —>EiR "SET, #3%— NRERT{ERET .,
< 4-2.CTH! : TEQHERETR . (uxx) —BiR "SET, #3%— "BHTEREFET . (xxxx)
= —HBiZ "SET, #3M— NREREEER
5 5. TRYEYTE , 18 TF, 3% L EA TBEELE | HREE
N 6. "EIREYE L 1R "SET, & TR, 3R I A TEMRETE L AREE
g 7. TERABHET, (R TSET, & TV, #2380 A TRIABHEET , KK
o 8. MIBEHENT, | ETEHIATMRB—ESHAFE "SET, #3W AT TEEHRENTE (sv2) 4 @ BEHHER
5 FEEGHEE ©
o 9. TBFERIEE],  AIRTERATENWRE "rAP, 5 TrAP =0, EEREBFHERILGHITNAE - TrAP#0 , BFHI1TIE
= FERZREE o

10. "EEREENIIRERE ) ¢ ARESHEHEERBMNEH "Sdc, ; "Sdc =n, BEHFERR [SEERRTREN )
MSde= A, F10REE BENIIE WREREEBRER ) -

01
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V7/7RA

PID + Fuzzy Intelligent Temperature Controller

B General Specification / £ [E#1&

zZ
Fixed method | Panel type | Rail type (;'
Model NT-48 NT-20 NT-21 NT-72E NT-96E NT-22 (—_E
Outline (U t: mm) IMEZIRSE | 48%48*72 48*96*60 96*48*60 72*72*60 96*96*60 22.6*75*100 8
Alarm output EREnH Two alarm Single alarm
Power supply TFER 90~265 VAC/ 50/60 Hz or 24VDC/AC ( Optioned)
Power consumption JHREER 5 VA max. or 100mA max. (24VDC/AC )
Input method AR PT/K/J/R/S/T/B/E/N/L(Selectable) or 4~mA or 0~10VDC ( Optioned)
Control method #EHIGR Fuzzy + PID or ON / OFF selectable
Control output PR Relay or SSR or 4~20mA ( Optioned)
Alarm output fiy Relay 1a (5A/250VAC SPDT)
Display range FaREiE -999 ~ 9999
Accuracy of display RATAEE + (0.1 % OF FS. + 1 DIGIT)
Setting range =X EEE] -999 ~ 9999
Memory method fEAN EEPROM
Insulation resistance TR OVER 50MQ/500VDC
Dielectric strength [ OVER 2.5 KV/ 1 MINUTE
Operating circum. fERIRE —25°C ~ 80°C ; 35%~85% RH
ESD : 8 KV Air Discharge (Level3) / EN-61000-4-2
EMC standard EMC 1R RF Interference : 10V / M / ENV-50140
Burst test © 2KV / EN61000-4-4

M Setting of Communication / &5

Control status | 8888
FEHIHREE | 8888
Press[SET|&[V] keylS sec
Controller NO. | Id
FEHISm SR | 1
Press|SET]
Communication protocol | | rS
WAl e | 0
Press l
Communication speed | bPS
AR [ 192
Press|SET] v
Data configuration | blt
ERAEEEE ENE
Press|SET]

-200 ~ 9999
1~ 255 1> Range: 1~255
Dt 1> Mrs=0, : Modbus-RTU é
2> rs=1, : Modbus-ASCII =
e <
1> " bPS =96, : 9600 bps =
06 /192 / 384 2> "TbPS =192, : 19200 bps =
3> TbPS =384, : 38400 bps =
(o]
1> — . g ; oo
8N1/8E1 > b It=8N1, : 8 bit non parity o
801/ 701 2> "b1t=801, : 8 bit odd parity .
3> Tb1t=8E1, : 8 bit even parity 5
4> "b |1 t=8N2 : 8 bit non parity 3
5> Tb1t=701 : 7 bit odd parity
6> "bIt=7E1 : 7 bit even parity

o
N
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V/7INRA
PID + Fuzzy Intelligent Temperature controller

B Setting of parameter / 2T

03

=z
K
@)
(0)
=.
D Control status | 8888 -200 ~ 9999
@ IR [as8s
Press| F|key ¢ 3sec
Cycle time | Ct 0~99 1> "CT =0, : ON/OFF control
Eh{E:BER [ 15 2> Disappeared in Linear output type
Press|SET] ¢
(@) Auto tuning | At 0~1 1> "TAt =0, : Control status
m BEEE L o 2> T At =1, : Auto tuning status
T Press|SET] ¢
o - -
T Auto wning bias | tu 0~99 1> Auto tuning value = "SV - tu
n BEEEREE | o
Press|SET] ¢
Proportion band | P 0~ 3999 1> "CT=0, —» TP, is disappeared
LA [ 36
Press[SET] ¢
Integral time | I I
0 ~ 3999 r = r
FEyavErT [ 120 1>"'CT=0, — 'l isdisappeared
Press[SET] ¢
Derivative time | d e ry
RS ED 0 ~ 3999 1>"CT=0, —» 'd, isdisappeared
Press|SET] ¢
Hysteresis [ Hys 1> "CT=0, — "Hys, is appeared only
ENEE= | 1 0~99 2> TPV>SV) — OutON ;
Press|SET] ¢ (PV< (SV-Hys) ) — Out OFF
Gain | GAn .
0.1-9.9
B REEES 10 1> Gain of output control
Press[SET] ¢
Input selecting | Int PT/K/JIR/S 1> 10 input type are selectable
BAEE [ « T/B/EIN/L
Press|SET] ¢
Unit selecting | unt %% 15
B{EE | ¢
Press|SET] ¢
Beeimd poiniselecting | L[D 0~1 1> "d p =0, : Without decimal point
NBIREERE [ o Fy ) . .
2> "dp=1, :One decimal point
Press ¢
= Input shift setting | sht
-99 ~+99 1> TPV, = (PV + Sh
= BABE [ o 1= SR S
_E Press|SET] ¢
f_ Control method\ setting | HC Htr / cLr 1> THtr, : Heating control
= 2R [ Hr 2> TcLr, : Cooling control
) Press|SET] ¢
— .
@ Alarmﬁgmodf setting | ALt 0~26 1> Refer to the mode of Alarm
(0] ZRiE | o
= Press[SET]
O Display mode setting | Sdc 0 /A 1> "n, : Manual setting
g AR B ENIRERTE [ n 2> TA, ' Auto setting
Press|SET]
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V/7RA

PID + Fuzzy Intelligent Temperature controller

B Setting of alarm / Z#{ETF

_ Control status | 8888
g FETIHREE | 8888
Press&key +3 sec
Lock setting [ Lck
FHEERTE | 0
Pressm +
AL1 Limit setting [ ALl
ALl ZIRERFE | s0
Press *
AL2 Limit setting [ AL2
AL2 BIRERTE | s0
Press[SET] v
Hysteresis ofalarm | | ALH
EHREEERE | 1
Press[SET v
Flick timer | t
EaRPOME S RIER E [ 10
Press|SET +
Setting limit [ sLh
BRARRE EPRE] | 400
Press[SET] *
Output limit | Out
i 2BRFIZLE [ 100
Press[SET] +
Process output volume | Un
Bl E | oo
Press[SET] +
Max. display value setting | | dSPH
RABTIERTE | 1000
Pressm *
Min. display value setting | | dSPL
/B EERTE | 0
Press[SET] v
Process current of heater | Ctu
BN RH ERE | 0.00
Press[SET] v
Heater break setting | |  Hb
M#=RERREREREE | 1.00
Press|SET ¢
CT Low limitsetting | | CtL
CTR/IMERTE | 0.00
Press|SET ¢
CT High limitsetting | | Cth
CTRAERE [ 30.00
Pressm *
Ramp control setting | rAP
MBFHERER LS | 0
Press[SET] ¢
Min. output volume setting | Lot
B/ 8ERE | 0
Press 3 sec *
Soft start setting [ sw
HRALENRTE | 0
Press|SET |

0~ 9999

-999 ~ 9999

-999 ~ 9999

0~9999

0~9999

0 ~ 100%

0~99.99

0~9999

-999 ~ 9999

0~99.99

0~99.99

0~99.99

0~99.99

0~ 9999

0~ 100%

-999 ~ 9999

Z
_|
v
@
=
7

1> "Lck=0 : Unlock ; Lck=1; : SV settable only
MLck=2 ; : SV&AL settable ; "Lck=3 : All lock

1> Refer to the mode of Alarm

1> Refer to the mode of Alarm

Ex. PVZ=(SV+AL1)—AL1 ON,
PV < (SV+AL1-ALH)—AL1 OFF

1> Range: 0~99 sec
2> Cycle time of flick timer

1> SV=SLH

1> Qutput volume =
Control output volume * Tout |

1> Display the output volume

1> Current or Voltage input type will be appeared only
2> Max. input value will be transmitted into the dSPH

1> Current or Voltage input type will be appeared only
2> Min. input value will be transmitted into the dSPL

1> Range: 0.00 ~ 99.99 A

1> Range: 0.00 ~ 99.99 A
2> "Ctu,; < "Hb,; - AL2ON

1> Range: -9.99 ~ 99.99
2> Offset of CT current

1> Range: 0.00 ~ 99.99
2> To set the max.CT current

1> Range: 0 ~ 9999 °C or °F / minute
2> Rap=0: Without Ramp control function

1> Range: 0 ~ 100%
2> Setting of min. output volume

WO02°GQH L BIIIA MMM

1> T'SV2 , = 0: Without soft start function

2> TPV, < "SV2, : Fixed at manual
output volume

3> TPV, = "TSV2 : Output volume
controlled by PID

04
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r g F N
V77N
PID + Fuzzy Communication module

B Mode of alarm / ZiRigE=( [NT-OO ]

Z 4 “ =¢ H H =¢ - - =7
3 Description / 23R Description / Z#F:ReA Description / Z#R:ReH
0 AL1ON : — ALLON—™] : ALLON—] :
SE 0 SV (SV+ALL) 1 GV-ALL) SV 2 (SV-ALL) sV
- AL2 ON 7 | — AL2ON : [ — AL2ON — 1 :
8 SV (SV+AL2) SV (SV+AL2) (SV-AL2) SV
ALLON [T ALION [—— T ] ALLON—] :
3 BV-AL2) SV SV+ALT) 4 BV-ALI) SV SV+ALT) 5 GV-ALL) SV (SV+ALT)
AL2 ON 7 | — AL2ON : | — AL2ON :
SV (SV+AL2) SV (SV+AL2) SV (SV+AL2)
ALLON———————— ALLON Firstoyoe unable 1 AL1ON—] _First cyle unable
6 ALT 7 ALL 3 GV-ALT) SV
@) AL2ON AL2 ON __ AL2ON :
m AL2 AL2 SV (SV+AL2)
p) ALLON— ] Firstcycleunable [ AL1ON : | AL1 ON |
) 9 (SV-ALL) SV (SV+ALL) 10 SV (SV+AL1) 1 ALT
AL2 ON : — AL2ON ; AL2ON 1
% SV (SV+AL2) SV|&tnr>| 99h59m LD
AL1ON — AL1ON :  — AL1ON :
ALL SV (SV+AL1) SV (SV+ALI)
121 20n ———— | 13 | a2on— : 14 | moon_ g :
7 (SV-AL2) SV (SV-AL2) SV
ALLON : [ Fiicker AL1ON : —— AL1ON : —
15 SV (SV+ALL) 16 SV (SV+AL1) 17 SV (SV+ALL)
AL2 ON : — AL2ON .+ 1] AL2 ON :  —
SV SVeALD) S\/\étnr>| 99h59m Si&-tr>[ 99m59s
AL1ON si/ (S\ru) AL1ON : Flicker
o SV (SV+ALL
18 | alzon . 19 | Non-used 20 | o : (SV+ALL)
S\/\étnr>| 99m59s SV (SV+ALD)
AL1 ON : Flicker AL1ON : Flicker AL1ON : Flicker
21 SV (SV+ALL) 22 SV (SV+AL1) 23 SV (SV+ALL)
AL2 ON First cyclg unable [ AL2ON : AL2 ON [ H
(SV-ALL) SV (SV+AL2) (SV-ALL) SV (SV-ALL) sV
AL1ON : Flicker AL1ON : Flicker ALLON o
SV (QV+ALL '
24 AL2 ON [—-% ) 25 AL2ON —] S:V (SV+A[L1)— 26 AL2ON First cyele unable
(SV-ALL) SV (SV+ALD) (SV-ALT) SV (SV+ALD) (SV-AL2) sV

1. TALt=15 : t = ON time of AL2 for cooling, OFF time is controlled by PID.
2. "ALH | : Hysteresis of alarm. Ex. PV=(SV+AL1)—AL1 ON, PV < (SV+AL1-ALH)—AL1 OFF
3. "tnu = Process time of tnr, if "tnu=tnr ; — AL2 is turned ON or OFF

M Mode of alarm / Z#{t&EI [ NT-OO-CT & eTC-48 & NT-22]
Description / 2R/ Description / Z%R5RFH Description / Z#R578H

AL1 ON : AL1 ON . AL1ON 1
0 : L_—— |, — ' 2

s SV (SV+AL1L) (SV-AL1) SV (SV-AL1) SV (SV+AL1)
=
_é 3 ALLION ™ s —— 4 AL1 ON I 5 ALLON =™ ]
< (SV-AL1) SV (SV+AL1) AL1 AL1
=
Q_’\ 6 ALLON ~TFrstoye unable ] 7 ALLON = JFirstcycle inable [ 8 ALLION ™ H | —
© ALL (SV-AL1) SV  (SV+AL1) (SV-ALL) SV (SV+AL2)
oo
_01 9 AL1 ON T 10 AL1 ON — ] First cyclg unable —— 1 AL1 Flick ON & |—
8 (SV-AL1) SV (SV+AL2) (SV-AL1) SV  (SV+AL2) SV (SV+AL1)
=

1> TAlt=11, : t= ON time of AL for cooling, OFF time is controlled by PID.

2> TALH  : Hysteresis of alarm. Ex : PV= (SV+AL1) — AL1ON ; PV< (SV+AL1-ALH) — AL1 OFF
3> NT-220-CT: HB alarm output is AL1

4> NT-480-CT: HB alarm output is AL2

05
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V77RA

PID + Fuzzy Communication module

B Connection diagram / 1&{ZE

zZ
NT - 22-00 NT - 48-00 =
0]
D
RS-485 Port Control output T OWer SUpply —_
80~250VAC _|'|""°“'|‘|+ 3 5 2 3 2 1 1 o)
No.1 | white | 5G | Med NC NO Com ()]
I @ i |_l Mo 2 | Black | X :: - +
1 | 2 3 | 4 ad Lo Pl |ed 90~265VAC S0BOHZ
Power supply Main output e T Input — RS-485 Communicasion
No5 | Yellow) X B | 7 16 5 | 14 | 13
Sensor AL/ Tr Mo B | Bue | 50 e | — TRi= | TR+ | SG
Senvot input Alarm output
5 | 6 | 7 8 | 9 CT Input Port —z T 0 I I
_’\‘)" I—‘}J = + Com | WNO(ALT) | NO(ALZ)
- + — B B A
B B A Comtactmmmd: 14/ 390040 - | ~— ]
NT - 20-0oc NT - 21-0o
SG |+ | =0V |In Nc [ No |Com ~ | -~ SG |+ | — |0V |In Nc | No [Com ~ | -~
13 |14 |15 |16 |17 [18 [19 |20 |21 |22 |23 | 24 13 |14 [15 |16 |17 |18 (19 |20 |21 |22 |23 |24
RS-485 |Digital-in Output 2 CT input RS-485 |Digital-in Output 2 CT input
Power [Control output| AL1 AL2 | Sensor input Power (Control output| AL1 AL2 | Sensor input
1]23456789101112 1123456789101112
iCom| No | Nc |Com| No [Com| No + | - iCom| No | Nc |[Com| No [Com| No +* | -
+ | = +|—-[+]-]a]B]E + | = + | —-|+|-]Aale B
[ Contact rated : 34/250VAC K) A [ Contact rated : 3A/250VAC ‘\)
90~265VAC 20~265VAC
)50l state output | 30mAN2Y soBoHz | S0l state output : 30mA/I2V
e OlLinear : O (4~20mA) C0~10V) LM—l— OLinear : C(4~20mA) CHO~10V) Lw—l—
NT - 72-00E | NT - 96-00E
SG |+ | — |0V |In Nc | No [Com ~ | ~
s6 | + | = | = [ - [ NO ] com] NO | Com 13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24
10 11 12 13 14 15 18 17 18 e
T CTinout 2053 yTE RS-485 |Digital-in Output 2 CT input
Power Heating output |Cooling output Sensor input Power [Control output| AL1 AL2 Sensor input
1 [ 2 |13 Ja 5 | 8 7 [ 8] @ 1[2[3]a]s]6[7[8]s9]10]11]12
Cim No Cf,m Mo 1 FT 1+ T Com|No | Nc [com| Mo [Com| No + | =
\) + | - +|—=|+|-]AalB|E
O Contact rated : A / 250VAC
90~250VAC  |[Sobd state output : 30mA / 12V o0-28svac | CJContact rated : 3A250VAC v
S0/60HZ DOunear : ) 4~20ma) CJ0~10V) S0/60Hz D Sokid state output | 30MA/TZV
OLinear : O (4~20mA) CHo~10v)

B Attachment / Bfi

CT-06: Load current 10 A max

CT-09: Load current 30 A max.

CT-100: Load current 100 A max.

@58

21.0

40,0

©22.0

_82_

250

14.0

b=

WO02°GQH L BIIIA MMM
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Y  y
V77N
PID + Fuzzy Communication module

W Outline dimension / 4MEE

5 NT - 22-00 \
0)]
D
=
()
(7)) 1 T
Sooo
1234 odo ‘
g awm i
ez 2 HHH
240 Az
Tl %‘ |
oo 48.0 8.0 62,0
2286 ' 940 | Fixed Hole Thickness ~ 70.0 -
D 100.0 45.0mmX450mm  1-8mm

SHOY ‘30

NT - 21-0o

pryeiit i - 600 -
. 480 - 80, 520
Frand ol Thickness
H [ &S0mmXEt Omm  1~8mm
—_———
f— EEL . 96.0 -
— —— L]
— == FOTEK NT-

DBEBE % @)

R & E888) ) o

96.0

48.0

NT - 72-00E | NT - 96-00E
. 96.0 -
72.0 i § z
F 1 M - = —
— — —
e 30 3 — N —
= L ¥ L B == —_
LT C 3 3 ) e C—
=-E HEH == Ir ——
— — ) e
= — > =
E 8888 [=] = 3 € ] - L= —
od — — o "
~ —_— =) _
[ e | = —_——
. S —— T
0 8 & _ :;I :;
[—\ —] ﬂ — e . = = 3
T — ————= O - - =
\ 1 —ﬁ_ﬁ -
—T N L -
Fioed Hole Thickness 80 52.0 ‘
£8.0mmXES Omemen 1-Bmm 60.0 Fixed Hole Thickness 80, 52,0
80 2mmXE0 Jerenen 1~Bmm L 60.0

Specification may be modified without notice in advance. (2012/10/12)
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