FOTEK

Self-adaptive Fuzzy + PID
\ Temperature Controller

Think Controls NT .
series

Complete Human- interface & Function

* EHERET * Output volume display

* BEEREETR % Load current display

* RERAERINEE % Turn off control function

* REEHENERHE % Fast auto-tuning setting

* FEETEEENTNEE % Soft start function

* BRI R % Ramp control function

*  FEhEHIEH % Manual output control function .

* ZHFERMIBEIINEE % Communication function available c“us C€ Rohs
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FOTEK

Fuzzy + PID Intelligent Temperature Controller

B Model guiding / EIgEZz3]

Ex. NT-48 R-CT-RS

1 23 4 5

1 | Series (R%%7%8) NT: New generation Temperature controller

o |Outline (ShF) 10: 24*48*100  20: 48*96*60 21: 96*48*60 22:22.6*75*100
(Unit: mm) 32: 34*75*65 48:48*48*72(1/16 DIN) ~ 72: 72*72*60 96: 96*96*60(1/16 DIN)
Output method (#iHi7530) | R: Relay (3A/250VAC) : NT-10R(0.25A/250VAC) V: SSR (30mA/12V) L: Linear output (4~20mA)
Optioned (FfNIHAE) CT: With Heater break detecting : NT-10R(0.25A/250VAC)  mA: DC current input  mV: DC Voltage input

5 | Optioned (FfTANTAKE) RS: With RS-485 communication (MODBUS protocol) S: PV transmitter

Il How to set the function or parameter / #N{AIS3 FEIHEER 281

1.  Temperature setting status | : Press " SET | key instantaneously to enter into the temperature setting status.
2. I 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 |
. MParameter setting status ; :Press "F | 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.
. 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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FOTEK

Fuzzy + PID Intelligent Temperature Controller

B General Specification / H[E#1%

4
Fixed method Panel type Rail type 0_3|
Model BUgR NT-10 NT-48 NT-20 NT-21 NT-72E | NT-96E NT-22 NT-32 g
Outline (U t: mm) IMERST | 24*48*100 | 48*48*72 | 48*96*60 | 96*48*60 | 72*72*60 | 96*96*60 | 22.6*75*100 | 34*75*65 8
Alarm output LRt | Single alarm Two alarm Single alarm | Two alarm
Power supply TEERR 90~265 VAC/ 50/60 Hz or 24VDC/AC ( Optioned)
Power consumption JHFEER 5 VA max. or 100mA max. (24VDC/AC) o
Input method BATRN PT/K/J/R/S/T/B/E/N/L(Selectable) or 4~mA or 0~10VDC ( Optioned) g
Control method 7= Fuzzy + PID or ON / OFF selectable <
Control output PRflE Relay or SSR or 4~20mA ( Optioned) R
Alarm output ZiREm Relay 1a ( 3A/250VAC SPDT) -
Display range FEREGE -999 ~ 9999 X
Accuracy of display FBTREE + (0.1 % OF F.S. + 1 DIGIT) :OI:
Setting range Bl -999 ~ 9999 »
Memory method ZiEAN EEPROM
Insulation resistance S G OVER 50MQ / 500VDC
Dielectric strength M ERS& = OVER 2.5 KV /1 MINUTE
Operating circum. {ERIRIE —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 / @l 2852 F

. Control status | 8888 200 ~ 9999
PEHliRAE | 8888
Press[SET|& ¥ keyl?: sec
Controller NO. | Id
1~255 1> Range: 1~255
IR T L1 ’
Press key
Communication protocol | | rS 0~1 1> M'rs=0 ; :Modbus-RTU =
BB EEE | o0 2> Mrs=1, :Modbus-ASCII s
Press key l E
_ 1> TbPS =96 ; :9600 bps 8‘
Comrn:mrcet:en speed | bPS 96/ 192/ 384 2> ThPS =192, :19200 bps —
EEREE [ 192 3> TbPS =384 , :38400 bps =
Press key l o
Data configuration | [ bt 8N1/801/8E1 1> "bI1t=8N1, :8bitnon parity o
BRI [ 8N 8N1 /701 / 7E1 2> Fb |t=801, :8 bit odd parity 3
3> "b1t=8E1, :8 bit even parity —
Press|SET] key 4> Tb1t=8N2 , :8 bit non parity s

5> Th1t=701 :7 bit odd parity
6> b 1t=7E1, :7 bit even parity
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FOTEK

Fuzzy + PID Intelligent Temperature Controller

B Setting of parameter /| 2E53F

P
~ B  Function
o
=
® Control status | 8888 -200 ~ 9999
@ _’ PRI 8886
Press| F]key ¢ 3sec
Cycle time | Ct 0~99 1> "CT = 0, : ON/OFF control
- Eh{E:BHR | 15 2> Disappeared in Linear output type
g Press[SET] key ¢
- Auto tuning | At 0~1 1> TAt = 0, : Control status
A BErEE | o 2> T At =1 : Auto tuning status
m Press[SET] key ¢
== Auto tuning bias | tu 0~99 1> Auto tuning value = TSV - tu |
A BEEEREE | o
:OI: Press key ¢
7 Proportion band | P 0~ 3999 1> TCT =0,— P, is disappeared
EEAIE | 10
Press key ¢
Integral time | [ 0~ 3999 1>TC€T =0,— ', is disappeared
TSR | 120
Press key ¢
Derivative time | d 0~ 3999 1> TeT =0,— Id, is disappeared
2 RERS | 30
Press[SET] key ¢
Hysteresis [ Hys 0~99 1> TCT =0,— "Hys is appeared only
BhEREE [ 1 2> TPV>SV) — OutON ;
Press/SET| key ¥ (PV< (SV-Hys) )] — Out OFF
ﬁﬂj}egaﬁlrl;ig = | | Gf\.r(r) 0.1~9.9 1> Gain of output control
Press[SET] key ¢
Input selecting | Int PT/K/J/R/S 1> 10 input type are selectable
WA [« T/B/E/N/L
Press key ¢
Unit selecting | Unt °C / °F
BADEE [ ¢
Press key ¢
Decimal point selecting | | dp 0/ 1 1> Tdp=0, : Without decimal point
NEELEIE | o 2> Tdp=1, : One decimal point
Press[SET] key ¢
< Input shift setting | Sht 999 ~ 9999 1> TPV, = (PV + Sht)
s i AMEIE [ o
s Press[SET] key ¢
— Control method setting | H_C Htr /oLr 1> THtr, : Heating control
2 ZHIER [ Htr 2> TeLr : Cooling control
@ Press[SET] key ¢
o Alarm mode setting | ALt 0~ 26 1> Refer to the mode of Alarm
8 EmENX | o
= Press key .
o Display mode setting | | Sdc oA 1> Tn, : Manual setting
s BEn B EIREEE [ n 2> TA; : Auto setting
Press[SET] key
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FOTEK

Fuzzy + PID Intelligent Temperature Controller

B Setting of alarm / 2% F

4
T uncton =
(7))
-
Control status | 8888 0~9999 )
- A BE [ 8888 7
Press[SET]& [Flkey y3 sec
Lock setting [ Lck 0~3 1> MLck=0 , :Unlock ;Lck=1 : SV settable only
SHTEERTE [ 0 MLck=2 , :SV&AL settable ; "Lck=3 :All lock o
Press[SET] v E
AL1 Limit setting [ ALt -999 ~ 9999 1> Refer to the mode of Alarm g
AL1 B3R | 50 ~
Press[SET] v N
AL2 Limit setting [ AL2 -999 ~ 9999 1> Refer to the mode of Alarm m
AL2 BB |50 =
Press[SET] ¢ pv)
Hysteresis of alarm [ ALH 0~ 9999 Ex. PV=(SV+AL1)—AL1 ON, :ol:
IR (AT | 1 PV <(SV+AL1-ALH)—AL1 OFF m
Press[SET] v
Flick timer | t 0~99 1> Range: 0~99 sec
BRI A RIERTE [ 10 2> Cycle time of flick timer
Press[SET] v
Setting limit | sLh 0 ~ 9999 1> SV<SLH
SR E BRI [ 400 2> Range of transmitter : 0~SLH—
Press|[SET] v
Output limit [ out 0~ 100% 1> Output volume =
5t B IREIE [ 100 Control output volume * " Out |
Press[SET] v
Process output volume | Un 0~99.99 1> Display the output volume
BEHHE [ 00
Press[SET] v
Max. display value setting | dSPH 0~ 9999 1> Current or Voltage input type will be appeared only
BRABERESE | 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
/BB BT | 0 2> Min. input value will be transmitted into the dSPL
Press[SET] v
Process currentof heater | | Ctu 0~99.99 1> Range: 0.00 ~ 99.99 A
EEINE R H B E [ 0.00
Press[SET]
Heater break setting | Hb 0 ~99.99 1> Range:0.00 ~ 99.99 A
JNEAZRERIREIRELE(E [ 1.00 2> "Ctu; < "THb, > AL20ON
Press[SET] v
CT Low limit setting | CtL 0~99.99 1> Range:-9.99 ~ 99.99 <
CTR/MEREE [ 0.00 2> Offset of CT current <
Press[SET] ¢ =
CT High limit setting | cCth 0~99.99 1> Range: 0.00 ~ 99.99 .
CTRAIEETE [30.00 2> To set the max.CT current o
Press[SET] v -
Ramp control setting [ rAP 0 ~ 9999 1> Range: 0 ~ 9999 C or °F / minute 2
BTSRRI [ o 2> Rap=0: Without Ramp control function S
Press[SET] v o
Min. output volume setting | Lot 0~ 100% 1> Range: 0 ~ 100% 3
&/ BEE | 0 2> Setting of min. output volume =
Press[SET] 3 sec * ~ 1> TSV2 ; = 0: Without soft start function g
Soft start setting [ sw -999 ~ 9999 o
e 2> TPV < T8V2 :output volume is fixed
5 ﬂéﬁ'ﬂm 8 at manual output volume
ress | 3> TPV, = TSV2, :Output volume is 04

controlled by PID
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FOTEK

Fuzzy + PID Intelligent Temperature Controller

Bl Mode of alarm / Z#RiEX [NT-[ 1]

Alt Description / Z3R:78H Alt Description / Z3R:3FH Alt Description / Z3R:3FH
AL1 ON : ALION—/] 0 AL1ON— H
0 SV (SVFALT) 1 GV-ALT) SV 2 (SV-ALT) sV
AL2 ON : AL2ON : AL2ON—/] !
SV (QV+AL2) SV (SV+AL2) SV-AL2) SV
AL1 ON AL1ON AL1ON—] 0
3 BV-Aty SV SV+ALT) 4 GV-ALT) SV SV+ALT) 5 BV-ALT) SV (QV+ALT)
AL2 ON : —— AL2 ON ! AL2 ON !
SV (SV+AL2) SV (SV+AL2) SV (SV+AL2)
ALION—— AL1 ON ~Firstcycle unable 1 AL1 ON— ] First cyLle unable
6 ALT 7 ALT 8 BV-ALT) SV
AL2 ON AL2 ON AL2 ON a
AL2 AL2 SV (SV+AL2)
AL1 ON— First cycl!;_ unable [ AL1ON L AL10ON —
9 V-ALT) SV+ALT) 10 SV (SV+ALT) 1 ALT
AL2 ON N AL2 ON 0 — AL2ON— ]
SV (SV+AL2) S| > 99n59m =7
AL1ON —— AL1ON ' AL1ON :
12 ALT 13 SV (SV+ALT) 14 SV (SV+ALT)
AL2 ON ————— AL20N_] : AL2ON___[ T
3 SV-AL2) SV SV-AL2) SV
AL1ON 1 : Flicker ALTON : AL1ON !
15 SV (QV+ALT) 16 SV (SV¥ALT) 17 SV (QV*ALT)
AL2 ON ' AL2 ON AL2 ON H |
SV (GVFALD) S\/\vtnr>| 99h59m S\/\étnr>| 99m59s
AL1ON ' AL1 ON ' Flicker
18 20N SV (SV+ALT) 19 Non-used 20 2on S.V GV+ALT)
SVi&<tr>[ 99m59s VAL
AL1 ON ' Flicker AL1 ON g Flicker AL1ON ' Flicker
21 SV (QV+ALT) 22 SV (SV+ALT) 23 SV (QV+ALT)
AL2 ON First cycld unable AL2 ON, | ! AL2 ON [ =
(SV-ALT) SV (SV+AL2) (SV-ALT) SV (SV-ALT) sV
AL1ON : Flicker AL1ON : Flicker AL1ON -+ S\!/
SV (QV+ALT
24 AL2 ON BV 25 AL20N ] S.V e 26 AL20N First cy8le unable
(SV-ALT) SV (SV+AL2) GV-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

3. Ttnu | = Process time of tnr, if "tnu=tnr | — AL2 is turned ON or OFF

:Hysteresis of alarm. Ex. PV =(SV+AL1)—AL1 ON, PV < (SV+AL1-ALH)—AL1 OFF

B Mode of alarm / ZR{&E [ NT-[ [ -CT & eTC-48 & NT-22]

Alt Description / Z3353EH Alt Description / 23360 Alt Description / 235360
AL1ON 0 . AL1ON 1
0 : — g | AON — ' 2
sV (SV+AL1) (SV-AL1) SV (SV-AL1) SV (SV+AL1)
, | AN/ L |, | AN AR —
(SV-AL1) SV (SV+AL1) AL1 AL1
6 AL1ON et oy et ] 7 AL1 ON ~]First cycle jnable — 8 AL1ON - C [ —
ALY (SV-AL1) SV  (SV+AL1) (SV-AL1) SV (SV+AL2)
AL1ON — AL1 ON = Firstcycl unable AL1 FlickON % |
¢ (SV=AL1) SV (SV+AL2) 10 (SV-AL1) SV (SV+AL2) 1 SV (SV+AL1)

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

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) — AL1 ON ; PV< (SV+AL1-ALH) — AL1 OFF




FOTEK

Fuzzy + PID Intelligent Temperature Contro

B Connection diagram / }Z#3El

NT - 22-00 NT - 32-00

=
RS-485 P Cornds|| KO =
|_{ |_] ont jm T
e M=, Mo 1 | vtz | 83 | Hot 1 2 3] 4 5 E g g
|—(:)—| /—1 )—‘ 0 I Fewvel | Contrel oulput | W ceilpot s =,
| 2 1 | 4 (T I SPower supply | [F-WEVAG S0E0HZ| o 8
Power supply Main output e el Slutput mehed o
a3 | | % CIRalay | 3AUZSOVAC
Sensor AL/ Tr e [ Oee: |60 ISR | 31 M/ TR
5 [ 8 [ 7 8 [ 9 CT Input Port LSty
-l\)*- _L_{ 1_1 . Sensor Alarm 1 Alarm 2 DeTin <
B8, | et i s tTals 70 [ 72 [13 i3 e 1
- f={m | FTA Com | KO S
~
NT - 10-0o NT - 48-0o N\
m
RS+ RS' = h ot '||.CJ'pL|1 . : F‘v—vanqr-r], —
12 1|10 9 B 7 _"‘“----.._ N0 Tom )
- +
RS-485 Sensor input ?I:
Alarm out | Main out | Power B o
L] 5 4 3 211 ~ | ~
Sensor ngut
NO |Com| NO/bfsemis)f ~ | =~ T T
[ Contect rated * 1058 EINAT man BB AT L_ |_+ =
O SRl - i 2T A
O Linsnt ditmt 4-30m2 w
NT - 20-0o NT - 21-0o
SG 4| = |0V | | Me | Mo [com e SG |+ [ =[O0V |In Nc | No [Com ~| ~
13 |14 (15 (18 |17 [18 [ 18 [20 |21 |22 (28 |24 | 13 [14 [15 [16 [17 [18 |19 |20 [21 |22 |23 | 24
RS485 |Digtalin[ "] Ouputz | ~7|CT input RS-485 [Digital-in| Output 2 CT input
Power |Control oupat| ALY ALZ | Sensorinpul Power [Control output| AL1 AL2 | Sensor input
1[2|[3]4]5[8 |7 8]s8][w][n][2 1234567 8@ |10]]r2
| Com| Mo | Ne [com! No ‘Cam| No + | — Icom| No | Nc |com| No [com| No + | -
+ |- + =1+[-]AalE B + | - +-]+[=]ale]s
i | [Icontact mied ' SAZS0VAL ]\') CJContact rated : 34/ 250VAC U
- VAL 90-265VAC
igoHg | %o e ouput mANaY ClSolid state output - 30mAN2Y !
CllLinear {4 Ce-10v) ‘M—l—! SoROHE ClLinear - CJ(4~20mA) CHi0-10v)

NT - 72-0cE NT - 96-0cE
SG |4+ | =|0V|In Nc | No [Cam ~ | -~
G |l + I - ~ | ~ NO |qum NO IlCDlT! 13 [14 |15 |16 [17 |18 |19 [20 |21 |22 |23 | 24
10 11 12 13 14 15 16 17 18 e T %
T Tt oF o RS-485 |Digital-in Qutput 2 CT input
Power Heating output | Cooling cutput Sensor input Power [Control output| AL1 AL2 Sensor input
1 | 2 | 3 [ 4 5 | 6 7 | a8 | s 1J2]3]a]s]e]7[8]a]t0]1]12
N " M PT 4 -
sz = C:m 5 : :) Com| No | Nc |Com| No |Com| No 2 e
[—(-)-l | | + | = | =] *|—=]|&|B|B

CIContact rated : 34 / 250VAC
90~250VAC  |Osotid state output - 30mA [ 12V [CJContact rated - 3A/250VAC
SvE0HZ DOuinear : [ (4~20m&) CI0~10V) A aBoVAG [ 50lid state output : 30mA/12Y |

S0/B0H2
DOlLinear :i4-20ma) Oi0-10V)

B Attachment / [{{{4

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

PID + Fuzzy Communication module

l Outline dimension / 4}E[E
NT - 22-0no

55769 ogo
||

228 L 94 0

' 480 | 140 | g3.0

Fixed Hole Thickness =
45.0mmX23.0mm 1~8mm

NT - 20-0o

Fixed Hole

j!_

Lo

| -

Thickness

45.0mmX45.0mm  1~8mm

NT - 21-0o

Fixed Hele Thickness
68.0mmX63 0mmm 1-8mm

) (4 (R 0R

HIIE WT-38E

S

Specification may be modified without notice in advance. (2015/5/5)
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