FOTEK

Self-adaptive Fuzzy + PID
Temperature Controller

Think Controls NT .
series

Complete Human- interface & Function

* EHEFETR % Output volume display

x BEHEREET * Load current display

* RBARAERINEE % Turn off control function

* (REBERAE % Fast auto-tuning setting

* fEETEENTNEE % Soft start function

*  NELAIERYEE % Ramp control function

*  FEpEmHEEHl % Manual output control function .

x ZHEFERIMTBENTNEE & Communication function available c“us CE Rohs
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FOTEK

Fuzzy + PID Intelligent Temperature Controller

B Model guiding / #gE323|
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8 1 | Series (R%I%&#E) NT: New generation Temperature controller

2 Outline (4MF7) 10: 24*48*100 20: 48*96*60 21: 96*48*60 22:22.6*75*100

(Unit: mm) 32: 32*75%65 48:48"48*72(1/16 DIN)  72: 72*72*60 96: 96*96*60(1/16 DIN)
Output method (#H7530) | R: Relay (3A/250VAC) : NT-10R(0.25A/250VAC) V: SSR (30mA/12V) L: Linear output (4~20mA)
Optioned (FftINTNEE CT: With Heater break detecting : NT-10R(0.25A/250VAC)  mA: DC currentinput  mV: DC Voltage input
Optioned (FftHNTHEE) RS: With RS-485 communication (MODBUS protocol) S: PV transmitter

I How to set the function or parameter / #N{ EZ FEIHEE R 2 &)

SHOY / ) /XW

1. T 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 |
I'Parameter setting status ; :Press "F | key 3 sec to enter into the parameter setting status.
I Alarm setting status ;| :Press "SET ; & "F ; key 3 sec to enter into the Alarm setting status.
I Communication stetting status | :Press "SET | & " ¥ | key 3 sec to enter into the Communication stetting status.
I 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.
"Ramping control ; : Atthe "rAP ; parameter in the " setting of alarm ; level, if "rAP =0, , it has not the ramping
control function.
if TrAP#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.
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1. DREEREAMRE ) 1R TSET, #—TAAIEA DREEREMRE,
2. TEENREAMAE ) (& TA B#INAEA TEEEERE,  BiR T A, HEIER T BENEERE,
3. "FEESHIEAME, ¢ & TV, HMEMELE (B8R TOFF, ) - Bk "SET, $3MHAIRNE "FEHmHE, (FE
Tnxx) o SERFEEHERERMRER TV, B AHEEG " FEEHIPRREE , BER
BNIEIRARRE © o
4. TEETESUERE ) 1R TSET, #3%
4-1. #CTE : "@HERR, (uxx) >R "SET, #3¥— NRERFEERTR,
4-2.CTE : THHERT, (uxx) —BiZ TSET, #3M— 'EHTMRERR, (xxxx)
—Biz "SET , §#3M— TREREERT,

M1 WOD Y810} MMM

5. T2HETE, (1R F, S L EA TREEE ) MRE

6. TEIWE , (4R "SET, & TF, 3% A TEWEE, MRE

7. VB 2HERTE ) (#R "SET, & TV, 3R L EA TBASHETE , MKE

8. TEEHLERE , | HERRENSRE—ES R "SET, #3UARTE "HEEHREM (SV2) ,  BEEHER
FEIMHEBETE ©

9. TINEGERIRE], ¢ AIREEMEREBNSHY "rAP,  TrAP =0, ERRBIRFIERRIEEINGE 0 " rAP#0, BETTIAR
FHRFRIEE o

10. "REREENDIRERTE ;) ¢ AIRESHRERBHZH "Sde, ; "Sde=n, BEHHERT TSEERRER )
FSde= A, B0 B EREIIE NREREERTREN, -
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FOTEK

Fuzzy + PID Intelligent Temperature Controller

B General Specification / & [E#1&

4
Fixed method Panel type Rail type :
Model HUgE NT-10 NT-48 NT-20 NT-21 NT-72E | NT-96E NT-22 NT-32 "_?l
Outline (U t: mm) IMEZRT | 24*48*100 | 48*48*72 | 48*96*60 | 96*48*60 | 72*72*60 | 96*96*60 | 22.6*75*100 | 32*75*65 3
Alarm output ZiRsaH | Single alarm Two alarm Single alarm | Two alarm
Power supply TFER 90~265 VAC/ 50/60 Hz or 24VDC/AC ( Optioned)
Power consumption JHFEER 5 VA max. or 100mA max. (24VDC/AC) °
Input method AT PT/K/J/R/S/T/B/E/N/L(Selectable) or 4~mA or 0~10VDC ( Optioned) g
Control method HI7 Fuzzy + PID or ON / OFF selectable <
Control output T2 il Relay or SSR or 4~20mA ( Optioned) fﬂ’\\
Alarm output ot Relay 1a (3A/250VAC SPDT) -
Display range FERELE] -999 ~ 9999 X
Accuracy of display BT +(0.1% OF F.S. + 1 DIGIT) :°|:
Setting range R EE -999 ~ 9999 ®
Memory method SZiEAR EEPROM
Insulation resistance it GEES OVER 50MQ / 500VDC
Dielectric strength (b OVER 2.5 KV /1 MINUTE
Operating circum. {FRIRE —25°C ~80°C ;35%~85% RH

ESD : 8 KV Air Discharge (Level3) / EN-61000-4-2
EMC standard RF Interference : 10V / M / ENV-50140
Burst test : 2KV / EN61000-4-4

B Setting of Communication / B2 EEE

T runcton | Range | Description

Control status | 8888 -200 ~ 9999
PRI RE | 8888
Press/SET|& V¥ keyl3 sec
Controller NO. | Id
— 1~ 255 1> Range: 1~255
PR RRER [ 1 9
Press|SET] key
Communication protocol | rS 0~1 1> Trs=0, :Modbus-RTU s
B EEE [ 0 2> Trs=1, :Modbus-ASClII s
Press[SET] key l E
_ 1> TbPS =96 , :9600 bps 6“
Communication speed | bPS 96 /192 / 384 2> "bPS =192, :19200 bps —-
B R [ 192 3> bPS =384 , :38400 bps 2
Press[SET]| key l o
Data configuration | bt 8N1/801/8E1 1> "blt=8N1, :8 bit non parity ©
BRI RE | 8N1 8N1/701/7E1 2> Fb It =801, :8 bit odd parity 3
3> ' b1t=8E1 :8 bit even parity ==
Press[SET] key 4> Tp | t=8N2 , :8 bit non parity 3

5> Th1t=701, :7 bit odd parity
6> "b | t=7E1 :7 bit even parity
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FOTEK

Fuzzy + PID Intelligent Temperature Controller

B Setting of parameter /| Z2&E5%F

03

4
Sl rectn |
(7))
o
@ Control status | 8888 -200 ~ 9999
@ FRIRAE 8888
Press| F |key ¢ 3 sec
Cycle time | Ct 0~99 1> TCT = 0, : ON/OFF control
&) E{ERHR | 15 2> Disappeared in Linear output type
g Press[SET] key ¢
= Auto tuning | At @=1 1> T At = 0 : Control status
A EEEE) | 0 2> T At = 1, : Auto tuning status
m Press[SET] key ¢
== Auto tuning bias | tu 0~99 1> Auto tuning value = TSV - tu |
A BEhEEREE | 0
g: Press key ¢
") Proportion band | P 0~ 3999 1>TCT=0,— "P, is disappeared
R [ 10
Press key ¢
Integral time | | 0 ~ 3999 1> TCT =0,— "l is disappeared
oLt [ 120
Press key
Derivative time | d 0~3999 1>T"CT=0,— "d, isdisappeared
o SRS [ 30
Press key ¢
Hysteresis [ Hys 0~99 1> TCT =0,— "Hys is appeared only
BEREE [ 1 2> TPV>SV) - OutON ;
Press[SET] key ¢ [PV< (SV-Hys) ] — Out OFF
% %a%?igﬁ | | Gf‘_g 0.1~9.9 1> Gain of output control
Press key ¢
Input selecting | Int PT/K/J/R/S 1> 10 input type are selectable
BASEE Lk T/B/E/N/L
Press key ¢
Unit selecting | Unt °C / °F
B | c
Press key ¢
Decimal point selecting | | dp 0/ 1 1> Tdp=0, : Without decimal point
INEERERE | 0 2> Tdp=1, : One decimal point
Press[SET] key ¢
< Input shift setting | sht 099 ~ 9999 1> TPV, = (PV + Sht)
s BAIEE | 0
s Press[SET] key ¢
— Control method setting | HC Htr /cLr 1> THtr, : Heating control
2_ #EHAR | Htr 2> TeLr, : Cooling control
® Press/SET] key ¢
9 Alarm mode setting | [ ALt - 1> Refer to the mode of Alarm
5 ZaiEt [ o
= Press key - ) .
= Display mode setting | | Sdc A 1> "n, : Manual s.ettmg
s BB HENIRERE [ n 2> TA, : Auto setting
Press key




FOTEK

Fuzzy + PID Intelligent Temperature Controller

B Setting of alarm / Z3RE%F

4
T runcton =
(7))
o
_ Control status | 8888 0~9999 3
> T HIAREE [ 8888 “
Press&key +3 sec
Lock setting | Lck 0~3 1> TLck=0, :Unlock ;Lck=1 :SV settable only
SETFERE | 0 MLck=2 ; :SV&AL settable ; "Lck=3 :All lock o
Press[SET] * a
AL1 Limit setting [ AL1 -999 ~ 9999 1> Refer to the mode of Alarm -
AL1 BERETE | 50 ~
Pressm * N\
AL2 Limit setting [ AL2 -999 ~ 9999 1> Refer to the mode of Alarm m
AL2 BERERT | 50 ~
Press ¢ ;U
Hysteresis ofalam | [ ALH 0 ~ 9999 Ex. PV=(SV+AL1)—AL1 ON, S
LR {ERE [ 1 PV <(SV+AL1-ALH)—AL1 OFF »
Press[SET] +
Flick timer | t 0~99 1> Range: 0~99 sec
LRGeS AR T [ 10 2> Cycle time of flick timer
Press|SET +
Setting limit | _sLh 0 ~ 9999 1> SV<SLH
RAKE(ERE | 400 2> Range of transmitter : 0~SLH—
Press|SET
Output limit | Out 0~100% 1> Qutput volume =
5 HH B IR FIERE 100 Control output volume * " Out |
Pressm +
Process output volume | | Un 0 ~99.99 1> Display the output volume
ERGmHE [ 00
Press[SET] +
Max. display value setting | dSPH 0 ~9999 1> Current or Voltage input type will be appeared only
RAFETEEE | 1000 2> Max. input value will be transmitted into the dSPH
Press[SET] +
Min. display value setting | | dSPL -999 ~ 9999 1> Current or Voltage input type will be appeared only
=/ \FETRMEETE | 0 2> Min. input value will be transmitted into the dSPL
Press[SET] +
Process currentof heater | | Ctu 0~99.99 1> Range: 0.00 ~ 99.99 A
BREM#REHERE | 0.00
Press[SET] +
Heater break setting | Hb 0~99.99 1> Range: 0.00 ~ 99.99 A
INEAERERRE A EE [ 1.00 2> TCtu; < "THb, - AL2ON
Press
CT Low limit setting | CtL 0~99.99 1> Range:-9.99 ~ 99.99 <
CTR/MEHFE [ 0.00 2> Offset of CT current <
Press|SET + s
CT High limitsetting | [ Cth 0~99.99 1> Range:0.00 ~ 99.99 :
CTRA{EZE [30.00 2> To set the max.CT current o
Press|SET * ?D"
Ramp control setting | | rAP 0 ~ 9999 1> Range: 0 ~ 9999 °C or °F / minute =
IBFHIR IR [ o 2> Rap=0: Without Ramp control function o
Pressm * fo)
Min. output volume setting | Lot 0~ 100% 1> Range: 0 ~ 100% 3
=/\NEHEETE | 0 2> Setting of min. output volume -
Press[SET] 3sec ~ 1> T8V2 | = 0: Without soft start function S
Soft start setting [ sw -999 ~ 9999 - rev2 . . I is fixed
EREERT | 0 2> "PV, < "8V2  :output volume is fixe
at manual output volume
Press|SET | - F ) .
3> TPV, = "SV2, :Output volume is 04

controlled by PID
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FOTEK

Fuzzy + PID Intelligent Temperature Controller

B Mode of alarm / ZiRiE [ NT-[[]])

Alt Description / Description / £
AL1ON ' AL1ON— ! AL1ON—™ !
0 SV (QV+ALT) 1 BV-ALT) SV 2 (SV-AL1) sV
AL2 ON : AL2ON C AL2ON —] :
SV (SV+AL2) SV (SV+AL2) (SV-AL2) SV
AL10ON AL10ON AL1TON—™] !
3 BV-AL2) SV (SV+ALT) 4 BV-ALT) SV (SV+ALT) 5 BV-ALT) SV (SV+ALT)
AL2 ON ' AL2 ON ! AL2 ON C
SV (SV+AL2) SV (SV+AL2) SV (SV+ALD)
AL1ON ] AL1 ON ™ First cycle unable AL1ON—™ ] First cytle unable
6 ALT 7 ALT 8 GV-ALT) SV
AL2 ON AL2 ON AL2 ON :
AL2 AL2 SV (SV+AL2)
AL1 ON— ] Firstcyclb unable [ AL1ON D AL1ON —
9 (SV-ALT) SV (SV+ALT) 10 SV (SV+ALT) 1 ALT
AL2 ON : AL2ON ; — ALZON———]
SV (SV+AL2) SV[&tnr> [ 99n59m ¥
AL1 ON —— AL1ON ' AL10ON '
12 ALT 13 SV (SV+ALT) 14 SV (SV+ALT)
AL2 ON ———— AL2 ON 0 AL2 ON [ .
7 (SV-AL2) sV (SV-AL2) SV
ALTON 1 ! Flicker ALTON : AL1ON :
15 S TSVEALT) 16 SV (SV+ALT) 17 SV (SV+ALT)
AL2 ON ' AL2 ON AL2 ON 0
SV (SVFALD) SV|<-tnr>| 99h59m SV&-tnr>| 99m59s
AL10ON ' AL10ON H Flicker
18 | ason SV GVHALT) 19 | Non-used 20 S TSVHALT]
AL2 ON !
S\/\étnr>| 99m59s SV (SVeALD)
AL1 ON ! Flicker AL1ON H Flicker AL1ON ' Flicker
21 SV (SV+ALT) 22 SV (SV+ALT) 23 SV (QV+ALT)
AL2 ON First cycld unable [ AL20ON ' AL2 ON [ T
(SV-ALT) SV (SV+AL2) (8V-ALt) sV (SV-ALT) SV
AL1ON C Flicker AL1ON s Flicker ALTON - S\:/
SV (SV+ALT
24 AL2 ON [—Iﬁ( ) 25 AL20N —] SIV (SV+ALT) 26 AL2 ON First cyéle unable_
(SV-ALT) SV (SV+AL2) (SV-ALT) SV (SV+AL2) (SV-AL2) SV

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

M Mode of alarm / Z3RiE [ NT-[ ][ ]-CT & eTC-48 & NT-22]

Alt Description / Zs381 Alt Description / Zi[:REH Alt Description / ZI:REH
AL1ON ' AL1ON ALION =
0 : —— 1 —1 ) 2
SV (SV+AL1) (SV-AL1) SV (SV-AL1) SV (SV+AL1)
5 | AN ' —— |, | AION_] AR Se—
(SV-AL1) SV (SV+ALT) AL1 AL1
6 AL1ON ™ Fretoyleunabie ] 7 AL1ON —JFirstcycle pnable [~ 8 AL1ON =™ C T —
ALT (SV-AL1) SV  (SV+AL1) (SV-AL1) SV (SV+AL2)
AL1 ON  r— AL1ON = Firstcycl® unable [~ AL1 Flick ON & |
9 (SV-AL1) SV (SV+AL2) 10 (SV-AL1) SV (SV+AL2) T SV (SV+AL1)

3> NT-220-CT:HB alarm output is AL1
4> NT-480-CT: HB alarm output is AL2

1> TAIlt=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




FOTEK

Fuzzy + PID Intellig mperature Controller

H Connection diagram / 15 &

NT - 22-00 NT - 32-0o =
-]
90~250VAC r'mh e 1213 T4 56 . (72}
- ki No.1 [ white [5G | Me-t 112 3 4 5 6 Mt (¢}
l—@—‘ /—| }—‘ o2 (Bme T x| Nos Power | Control output |  HB output Nas =,
2 5 | 4 R Xy @Power supply : [J0-265VAG 50760Hz] et 8
Power supply Main output lo 4] Groen RS- ©Output method : e
Mo | Velow) X ORelay : 3A/250VAC
Sensor AL/ Tr el [ [l [ISSR : 30mA/12VDC
5 | 6 | 7 R CT Input Port ks 4-2ond
'I\-/|+ |_| }4 ~ Sensor Alarm 1 Alarm 2 Qctin -
B B A Contact rated : 341 250VAC -——g:m 7/819 110 11 12 [ 13 :g:[ﬂ a@
|_l_:m_ -B) |[+B)|PT(A)| Com | NO | com | NO S
—
NT - 10-0o NT - 48-00 N\
m
+ e - Control output Power supply
SG [Rs+[Rs-[PT [ + _ r - = UESTGR -
12 ({11 | 10 9 8 7 NC NO Com ]
F = +
RS-485 Sensor input @ (o)
90~265VAC 50/60HZ T
H CT Input [ T— RS-485 Communication
Alarm out | Main out | Power —— = IS N T »
6 5 4 3 2 1 ~ |~ TR=D | _TR® |___sG
Sensor input Alarm output
NO [Com [ NO(-)[Com(#)| ~ | ~ 2 1 0 5 1 & 1 7
= + Com | NO(ALT) | NO(AL2)
[ Contact rated : 0.25A1250VAC max. |  90~265VAC 3 s A
[ SSR output : 30mAA12VDC max. 50/60Hz
[ Linear output : 4~20mA w
NT - 20-0o NT - 21-0o
SG|+ | =0V |In Nc | No |Com ~ | ~ SG|+ | —|OV|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|2 34| 5|6 |7 |8 9[10]|11 (12 1[2 3|4 |5 (|6 |7 8 9|10 [11 [12
Com|No | N¢ |[Com| No [Com| No + |- iCom| No | Nc [Com| No [Com| No + | -
+ | - +|—-|+|—=|A|B|B + | = +|—-|+|—-|A|[B|B
O Contact rated : 3A/250VAC k) [JContact rated : 3A/250VAC v
90~265VAC ) .
50/60Hz | [JSolid state output : 30mA/12V BUSO?SOSI:?C C1Solid state output : 30mA/12V
OLinear : [ (4~20mA) C(0~10V) DOltinear : CI(4~20mA) CI(0~10V) W—L—I
NT - 72-ccE NT - 96-ccE
SG|[+ | =[O0V |In Nc | No [Com ~| ~
sei + { - ~ I - | no ]1Corn NO ICom 13 |14 [15 [16 [17 |18 |19 [20 [21 [22 [23 |24
10 11 12 13 14 15 16 17 18 LS .
T T CTinput A e RS-485 [Digital-in Output 2 CT input
Power Heating output[Cooling output Sensor input Power |Control output| AL1 AL2 | Sensor input
1 [ 2 [ 3 ] 4 5 | 6 7 [ 8 [ 9 1|23456789101112
N N PT -
C-im = C-im = I "-\l/ Com| No | Nc |Com| No [Com| No +| =
[JContact rated : 3A / 250VAC all B t]—-|+|—-|A]BIB

90~250VAC [[Osolid state output : 30mA / 12V v
[ Contact rated : 3A/250VAC
. = - 90~265VAC
50/60Hz Otinear: CJ4~20ma) CJ(0~10V) 50/60Hz [ Solid state output : 30mA/12V
OLinear : O(4~20mA) CJ(0~10V)

B Attachment / {44

CT-06: Load current 10 A max CT-09: Load current 30 A max. CT-100: Load current 100 A max.

M1 WOD )810) MMM
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FOTEK

PID + Fuzzy Communication module

B Outline dimension / 4}MEE

NT - 22-0o
123 465 8
oo f O
I gaﬂaaa g I
2 M ii 2z "
) & B
56789 DE m E
226 94.0 I8
100.0 61.0
34.0 65.0
NT - 10-0o NT - 48-0o
FOTEK NT-48
| FEEC]
& [|] —— = g T
= Z
48.0 14.0 - :3.0 250
Fixed Hole Thickness 70.0
45.0mmX45.0mm 1~8mm
NT - 20-0o NT - 21-0o
eyt APl . 60.0
48.0 8. 52.0
I o P e T -
—— B 96.0 _ 80, 52.0 |
E Z FOTEK NT-21 l — ]
“AAAg % ¥ |,
sHAAAA 3
1
L
NT - 72-0cE NT - 96-0cE
72.0 96.0 ‘ -
R
=HHBAH ==
=HAAAA||: ||IE= -
AR ~ == pEr— .
D = e = =l
() (4 A ==
s NT-T2E — ——— FOTER NT-S6E
— N ~ I
B.0 52.0
S o -5 800 L — R
Specification may be modified without notice in advance. (2015/5/5)
- y _
M 9 T B ALy B IR &)
FOTEK CONTROLS CO., LTD. FOTEK 20155
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