FOTEK

Self-adaptive Fuzzy + PID
Temperature Controller

Think Controls NT series

Complete Human- interface & Function .

* BHERETR * Output volume display

* BHEHTBREHT * Load current display

*  EARAEAINEE * Turn off control function

* REEEEHEE * Fast auto-tuning setting

* FREEENThEE * Soft start function

*  NELRIERIEH] * Ramp control function

* g H * Manual output control function

* ZHEMETHT@ENINEE % Communication function available CE ROHSs

FOTEK CONTROLS Co., LTD.



FOTEK
PID + Fuzzy Intelligent Temperature Controller

B Model guiding / Bi8EER5|

=z
_|
n Ex. NT-48 R-CT - RS
g' 1 23 4 5
8 1 | Series GRTI&TH) 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 (EiH{7530) | 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 (FfFANTIHE) 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. "TManu-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 ; key 3 sec to enter into the parameter setting status.
. T 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.
. I'Soft start function ; : At the final parameter of " setting of alarm ; , Press "SET ; key 3 sec to set the Soft start
setting value "SVv2 .
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.
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FOTEK
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 / B2 &S E

Control status | 8888 -200 ~ 9999
FEHIHREE | 8888
Press[SET|&[V] keylS sec
Controller NO. | Id
2 1~255 1> Range: 1~255
EHIBRREE K 9
Press|SET]
Communication protocol | rS 0-1 1> Mrs=0, : Modbus-RTU =
BT | 0 2> Mrs=1 : Modbus-ASCII =
Press l E
_ 1> "bPS =96 ; : 9600 bps =
SRR [__bps 96 /192 / 384 2> TbPS =192 : 19200 bps =
LR R [ 192 3> TbPS =384, : 38400 bps o
Press|SET] v 5
Data configuration | bt 8N1/8E1 1> Tb1t=8N1, : 8 bit non parity o
B EE | 8N 801 /701 2> ;b 1t=801 : 8 bit odd parity 3
3> ' b It=8E1, : 8 bit even parity —
Press{SET] 4> Tb |1 t=8N2 : 8 bit non parity =
5> Tb1t=701 : 7 bit odd parity
6> "bIt=7E1 : 7 bit even parity
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FOTEK
PID + Fuzzy Intelligent Temperature controller

B Setting of parameter / 2T

zZ
=
0]
D
=.
8 _ Control status | 8888 -200 ~ 9999
PRHIHRAE | 8888
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 EEEE] [ o 2> TAt =1, : Auto tuning status
Py Press|SET] ¢
o ——
T Auto tuning bias | tu 0~99 1> Auto tuning value = "SV - tu
n BEEEREE | o
Press|SET] ¢
Propilitf;c'}:kband | | 3: 0~ 3999 1> "CcT=0, » TP, is disappeared
'
Press[SET] ¢
| | ti | -
n;g;a;g}t;ge | 720 0~ 3999 1>"CT=0, - "I, is disappeared
Press[SET] ¢
De%gg/%e%me | | 33 0 ~ 3999 1> "CcT=0, —» "d, is disappeared
Press|SET] ¢
Hysteresis [ Hys 0- 00 1> "CT=0, - "Hys, is appeared only
ENEE= | 1 2> "TPV>SV) — OutON ;
Press|SET] ¢ (PV< (SV-Hys) ) — Out OFF
%Hj%a%l?ig = | | G;’-\.g 0.1~9.9 1> Gain of output control
Press[SET] ¢
Input selecting | Int PT/K/JIR/S 1> 10 input type are selectable
A EE | k T/B/E/N/L
Press|SET] ¢
Unit selecting | unt B [
BAEEE | ¢
Press|SET] ¢
Decim/zji{ gg;i;tees};]ecting | | dg 0~1 1> "d p =0, : Without decimal point
> &¢ 2> "dp=1, : One decimal point
ress
Input shift settin Sht
E piﬁ]&ﬂ%IE g | T o -99 ~ + 99 1> TPV, = (PV + Sht)
s Press|SET] ¢
— Control method setting | HC Htr / cLr 1> THtr, - Heating control
o FEHIF | Hur r . i
= EDE 2> 'cLr, : Cooling control
® Press|SET] ¢
~ :
; Alarm mode setting | ALt
= 0~26 1> Refer to the mode of Alarm
8 ZRIER | o
3 Press[SET]
= Display mode setting | Sdc 0 /A 1> "n, : Manual setting
s BB R B EIRERTE [ n 2> TA, ' Auto setting
Press|SET]
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FOTEK

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

M1 WOD Y310} MMM

1> TSV2 ; = 0: Without soft start function

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

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

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

Z 4 “ =¢ H H =¢ - - =7
3 Description / 23R Description / Z#R5ReA Description / Z#R:R A
0 AL1ON : — ALLON—™] : ALLON—] :
SE 0 SV (SV+ALL) 1 (SV-ALL) SV 2 (SV-ALL) sV
- AL2ON 7 | — AL2ON : | — AL2ON — 1 :
8 SV (SV+AL2) SV (SV+AL2) (SV-AL2) SV
ALLON [T ALION [—— 7] ALLON—] :
3 BV-AL2) SV SV+ALT) 4 BV-ALI) SV (SV+ALT) 5 GV-ALT) SV (SV+ALT)
AL2 ON 7 | — AL2ON : | — AL2ON :
SV (SV+AL2) SV (SV+AL2) SV (SV+AL2)
ALION — ] AL1 ON " First cycle unable ALLON™ ] First cyéle unable
6 ALT 7 ALL 3 GV-ALL) SV
@) AL2ON AL2 ON __ AL2 ON :
m AL2 AL2 SV (SV+AL2)
p) ALLON— ] Firstcycle unable [ AL1ON : | AL1 ON |
) 9 (SV-ALL) SV (SV+ALL) 10 SV (SV+AL1) 1 ALT
AL2 ON : ——— AL2ON i | — AL2ON—_______ 1
% SV (SV+AL2) SV|&tnr>| 99h59m LD
AL1 ON — ALLON : | — AL1ON A
ALL SV (SV+AL1) SV (SV+ALI)
12 AL2 ON ———— 13 AL2 ON : 14 AL2 ON [ H
7 (SV-AL2) SV (SV-AL2) SV
AL1ON : [ Fiicker AL1ON : —— AL1ON : —
15 SV (SV+ALL) 16 SV (SV+AL1) 17 SV (SV+ALL)
AL2 ON : — AL2ON——— 7T ] AL2 ON : [ —
SV (SV+AL2) SV{&-tr>| 99h59m SV[<- > 99m59s
AL1 ON si/ (S\ru) AL1ON : Flicker
o SV (SV+ALL
18 | alzon . 19 | Non-used 20 | o : (SV+ALT)
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 cycld unable [ AL2 ON : AL2 ON [ T
(SV-ALL) SV (SV+AL2) (SV-ALL) SV (SV-ALL) SV
AL1ON : Flicker AL1ON : Flicker ALLON o
SV (SV+ALL '
24 AL2 ON - — CVHALL) 25 AL2ON —] S:V (SV+A[L1)— 26 AL2 ON 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. TALH | : 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#Rt&EI [ NT-OO-CT & eTC-48 & NT-22]
Description / Z#R:RFH Description / Z%R5RFH Description / Z#55R8H

AL1 ON : AL1 ON . AL1ON 1
0 : L_—— |, — ' 2
SV (SV+ALL) (SV-ALL) SV (SV-AL1) SV (SV+AL1)

=
=
= 3 ALLION ™ 3 —— 4 AL1 ON I 5 ALLON =™ ]
. (SV-AL1) SV (SV+AL1) AL1 ALL
(@)
—
g 6 ALLON ™ Fistoyole tnable 1 7 ALLON = JFirstcycle inable [ 8 ALLION ™ H | —
5 ALL (SV-AL1L) SV  (SV+AL1) (SV-ALL) SV (SV+AL2)
(@]
o
3 9 AL1ON T 0 AL1 ON — Firstcycle unable = AL1 FlickON & |
— (SV-AL1) SV (SV+AL2) 1 (SV-AL1) SV  (SV+AL2) n 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
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B Connection diagram / 1&{ZE

NT - 22-00
RS-485 Port
90~250VAC _|'| DN |'|+
MNo.1 | white [5G | Mot
C | i ’_\ Mo.2 | Black | x | Mo®
Mo
1 I 2 3 l 4 No.3|Red RS+ -
Power supply Main output piiad ) il
No.5 [ Yobow| x
Sensor AL/ Tr (o8] Bue |56
5 | 6 | 7 8 | 9 CT Input Port
-I\/|+ L| |_I
- + -
B |B A Contact rated : 341 0VAC ~:E§
NT - 20-0oc
SG|+ | —|OVW|In Nc | No |[Com ~ | o~
13 |14 |15 |16 |17 |18 [19 |20 |21 |22 |23 | 24
RS-485 [Digital-in Output 2 CT input
Power [Control output| AL1 AL2 Sensor input
1 | 2 3 4 5| 6 7 8 9 |10 |11 |12
(Com| No | Nc |Com| No [Com| No ar | =
+ | - +|-[+[-]A]B]B
[CIcontact rated : 3A/250VAC v
90~265VAC
50/60H: O sclid state output : 30mA/12V
7 DOlLinear : [ (4~20mA) OJ{0~10V) LM—l—
NT - 72-00E
s6 | + | - ~ | ~ | no | com]| nO | com
10 | 11 ] 12 [ 13 [ 14 | 15 | 16 | 17 | 18
RS-485 CT input AL1 AlL2
Power Heating output|Cooling output Sensor input
1| 3 4 5 | 6 7 | 8 | o
Com | No | Com [ No PT | + | =
o) e R \/
ClcContact rated : 3A / 250VAC |
90~250VAC |[Osolid state output : 30mA / 12V
50/60Hz OLinear : CJ(4~20ma) CJ(0~10V)

FOTEK

PID + Fuzzy Communication module

NT - 48-00
Control output Power supply
[ 5 4 3 2 1 1
NC NO Com
L —— = +
90~265VAC 50/60HZ
CT Input RS-485 Communication
18 1 17 16 15 14 13
~ | ~ TR (- TR® | SG
Sensor input Ala_rm output
12 11 10 9 | ] | 7
- + Com ] NOTALT) | NO(AL2)
B B A
NT - 21-0o
SG |+ | — |0V |In Nc | No |[Com ~ | ~
13 |14 |15 |16 |17 |18 [19 |20 |21 |22 |23 | 24
RS-485 [Digital-in Output 2 CT input
Power [Control output| AL1 AL2 Sensor input
1 | 2| 3| 4|65]|6|7]|8|9 (|10 |11 [12
iCom| No | Nc |Com| No [Com| No ar | =
+ | — +|—-|+|—-|A|B|B
O contact rated : 3A/250VAC v
90~-265VAC
50/60H: O solid state output : 30mA/12V
7 OlLinear : O (4~20mA) CJ(0~10V) L’W—l—
NT - 96-ccE
SG |+ | — |0V |In Nc | No |[Com ~ | ~
13 |14 |15 (16 |17 |18 |19 |20 |21 |22 |23 | 24
RS-485 |Digital-in| Output 2 CT input
Power (Control output| AL1 AL2 Sensor input
1 | 2| 3| 4|5|6|7)|8|9|10]11 |12
iCom| Mo | Nc |Com| No [Com| No ar | =
+ | - +|—-|+|—-|A|B|B
[CIcontact rated : 3A/250VAC I\)
90~265VAC
50/60H: [ solid state output : 30mA/12V |
: Olinear : CJ(4~20ma) CJ(0~10v)

B Attach

ment / fi{5

CT-06: Load current 10 A max

CT-09: Load current 30 A max.

CT-100: Load c

urrent 100 A max.

25.8
]
oy
©, :
2-235
A 1
IHIHE HIHE | BHEH
L 210 !
B 30.0 _ 100
40.0

@22.0

—-8'2--

=z
|
n
o
-
0]

M1 WOD Y310} MMM
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FOTEK

PID + Fuzzy Communication module

M Outline dimension / 4MEE]

Z
5 NT - 22-00 | NT - 48-00
0]
(0)
=.
(0)
(0)] —
ogdo
- o
il ]
[ ; ¥
" - -
C o
1
oqe ‘ _ 48.0 | 8.0 62.0
94.0 J Fixed Hole Thickness =~ 40U =1
L 100.0 | 45.0mmX45.0mm  1=8mm

SHOY ‘30

NT - 21-0o

45 O, o :’h;::s 60.0 s
. 480 80_ 52,0
w1 iy iy B 600 i
HHHH _ 96.0 _ 8.0_ 52.0
aaaaa - .
) Re| 1=
i 3l )LD
-
A A SET %
——
il
1
NT - 72-00E | NT - 96-00E
96.0
- 72.0 _ -
r T ‘—_l_'___\__ﬁﬁ e ﬁ?
— e—/— [=—Q =
= ] e | r— —N-
== L E.:. s
o [ — ] (=] —_——
[—— ] Sl | ——]
e & S ——
=== r (d B 04 ==
| — ] L [——N—
\ 1 e FITER NT-86E — T‘ L
ey
Fixed Hole Thickness 8.0 52.0
68.0mmX68.0mmm 1~8mm 60.0 e N — B.0 52.0
59, 2mmX89 2mmm 1-8mm L 60.0

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