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NT Series

Self-adaptive Fuzzy + PID
Temperature Controller

NT series

Think Controls

Complete Human- interface & Function

* BHERTR % Output volume display

* BHERERT % Load current display

* BRRAFLRINEE % Turn off control function

* REEEEER % Fast auto-tuning setting

* FREEENTNEE % Soft start function

*  nELREREH % Ramp control function

* FEhE S % Manual output control function

* ZHFERIFHEEAINEE % Communication function available c“us C€ Rohs
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FOTEK NT Series

Fuzzy + PID Intelligent Temperature Controller

B Model guiding / BIgE5R5|

4

|

(7] Ex. NT-48 R-CT-RS

‘_D' 1 23 4 5

g 1 | Series (R3|478) NT: New generation Temperature controller
2 Outline (4}) 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)

3 | Output method (8Hi7530) | R: Relay (3A/250VAC) : NT-10R(0.25A/250VAC) V: SSR (30mA/12V) L: Linear output (4~20mA)
4 | Optioned (FfHANT/IEE) CT: With Heater break detecting ; NT-10R(0.25A/250VAC) mA: DC currentinput  mV: DC Voltage input
5 | Optioned (FfHANT/IEE) RS: With RS-485 communication (MODBUS protocol) S: PV transmitter

Il How to set the function or parameter / SN X FTHRE R 2 81
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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 M 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.
. " Alarm setting status ; :Press T SET ; & "F | key 3 sec to enter into the Alarm setting status.
. FCommunication 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. TRamping 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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1. UREEFRERE ) -2 TSET, @—TRUEA UAREERERE

250 ﬁiﬂ;ﬁﬁﬂkﬁ& IR TAL EIPTEA TEEEEMRE,  BiR TA @30 TAERERE,

3. TFEMAHERNRGE, ¢ R TV, @3NFEAEME (B TOFF, ) - AR SET, @3pANIRE T FHRHE, (&
Tnxx) o SERFEIEHERFERNMRER TV, BT r%ibifﬂi?‘i/mﬁkﬁm [EIE: =]
BpIRARE - -

§ 4. TEETMENEIE, 4% TSET, @30
s 4-1. \CTH! : "EHBER, (uxx) ->F#R "SET, #8318~ TRENEEER,
5 4-2.CTH! : TSR, (uxx) —BiR "SET, @35 rﬁﬁ%/}lu;ﬁTJ (xxxx)
o —BiR "SET, @38~ "RENEHEER,
Py 5 T2EFE, 1R "F, @30 A "2EET, RE
= 6. "EEERIUE, 3R "SET, & "F, #3% : A TTHHE  RKE
ps 7. TESREEE, (iR TSET, & TV, 3% - A THESBEET, KR
(o) 8. "REEERE, - FERRTHRE—ESHHR TSET, #3WARETE THREEEFEE (Sv2) |  BFHHER
3 FaimHEsT -
- 9. INEERIEH], ¢ FERTERETEEWSE "rAP, ; TrAP =0, FRREREREFITEE © T rAP£0 | BRRTTIR
= FHER I o

10. TEEREENEEETE , - AIREBEEEBMNBE "Sde, ; "Sde=n, FHHERRT TEERRESX,

MSdc= A, OB A EBEEIE MREREEBETENX, -
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FOTEK NT Series

Fuzzy + PID Intelligent Temperature Controller

B General Specification / £ [E3{1§

4
Fixed method Panel type Rail type :
Model Bk NT-10 NT-48 NT-20 NT-21 NT-72E | NT-96E NT-22 NT-32 g_
Outline (U t: mm) YMER | 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 R | 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) o
Input method BAAN PT/K/J/R/S/T/B/E/N/L(Selectable) or 4~mA or 0~10VDC ( Optioned) sﬂ
Control method I Fuzzy + PID or ON / OFF selectable ~
Control output el Relay or SSR or 4~20mA ( Optioned) f’R
Alarm output e Relay 1a (3A/250VAC SPDT) o
Display range BREE -999 ~ 9999 1]
Accuracy of display BTN + (0.1 % OF F.S. + 1 DIGIT) :OI:
Setting range SEGEE -999 ~ 9999 @
Memory method REtEA EEPROM
Insulation resistance TR OVER 50MQ / 500vDC
Dielectric strength it ERBE R OVER 2.5 KV /1 MINUTE
Operating circum. ERERE —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

Il Setting of Communication / @2 B F

T runction | Range | Doscripion |

~ Control status | 8888 -200 ~ 9999
FEFIREE | 8888
Press[SET|& ¥ keyl3 sec
Controller NO. | Id
1~255 1> Range: 1~255
ASIBERS T [ 1 E
Press|SET| key
Communication protocol | rS 0~1 1> Mrs=0, :Modbus-RTU 3
BBERE [ o 2> Mrs=1, :Modbus-ASCII s
=
Press[SET] key -
=1 __ 1> MbPS =96 , :9600 bps 5"
Com_ml:nlcatlon speed | bPS 96/ 192/ 384 2> TbPS =192, :19200 bps =
B EREE [ 192 3> TbPS =384 , ;38400 bps 2
Press|SET| key .
Data configuration | [ blt 8N1/801/8E1 1> b 1t=8N1  :8 bit non parity o
BRI [ 8N 8N1/701/7E1 2> "b1t=801, :8bitodd parity 3
3> b 1t=8E1 :8 bit even parity —
Press[SET] key | 4> Tb | t=8N2 :8 bit non parity =
5> Tb1t=701 : 7 bit odd parity
6> "b 1t=7E1 :7 bit even parity
02
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FOTEK

NT Series

Fuzzy + PID Intelligent Temperature Controller

B Setting of parameter /| 2850 F

4
|
(73
(1}
=h
@ Control status | 8888
2 Rl EEE
Press| F|key * 3sec
Cycle time [ ct
7 Eh{EEHA [ 15
a Press[SET] key y
i Auto tuning | At
m Press[SET] key ¢
~ Auto tuning bias | tu
A BEREREE [ o
% Press‘EI‘ key _;
» Proportion band | P
EEI#R 10
Press key ¢
Integral time | 1
EAEEE [ 120
Press key *
Derivative time | d
BEER [ 30
Press(SET] key ¢
Hysteresis | Hys
EEBE | 1
Press key *
Gain | GAn
B RIS [ 10
Press|SET] key *
Input selecting | Int
BAGEE [«
Press key ¢
Unit selecting [ unt
BlusE | c
Press key ¢
Decimal point selecting | dp
INEEEEE [ o
Press[SET] key ¢
s Input shift setting | Sht
s BAEE | 0
s Press[SET| key ¢
. Control method setting | [ H_C
o AR [ Hir
D Press(SET] key *
o Alarm mode setting | ALt
2 EHES [ o
3 Press[SET] key
- Display mode setting | Sdc
s N E I B [ n
Press key |
03

-200 ~ 9999

0~ 3999

0~ 3999

0~ 3999

0.1~9.9

PT/K/JIR/S

T/B/E/N/L

°C/°F

0/ 1

-999 ~ 9999

Htr /cLr

0~ 26

n/A

1> TCT = 0, : ON/OFF control
2> Disappeared in Linear output type

1> T At = 0, : Control status
2> T At =1 : Auto tuning status

1> Auto tuning value = TSV - tu

1> TCT =0,— P, is disappeared

1> T€T = 0,— (I, is disappeared

1> €T =0,— "d, is disappeared

1> TCT = 0,— "Hys is appeared only
2> TPV>SV) — OutON ;
(PV< (8SV-Hys) ] — Out OFF

1> Gain of output control

1> 10 input type are selectable

1> T'd p=0, : Without decimal point
2> Tdp=1, :One decimal point

1> TPV, = (PV + Sht)
1> THtr, : Heating control
2> Telr, : Cooling control

1> Refer to the mode of Alarm

1> Tm, : Manual setting
2> "A, : Auto setting
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NT Series

B Setting of alarm / E{0FE
4
=
o
=
Control status [ sess 0~9999 o
PR [sess @
Press[SET]& [Flkey ¥3 sec
Lock setting [ Lck 0~3 1> TLck=0, :Unlock ;Lck=1 :SV settable only
SHERRTE [ 0 Lck=2, :SV&AL settable ; "Lck=3, :All lock -
Press[SET v g
AL1 Limit setting [ AL1 -999 ~ 9999 1> Refer to the mode of Alarm s
AL1 B30T [ s0 ~
Press|SET v N
AL2 Limit setting [ AL2 -999 ~ 9999 1> Refer to the mode of Alarm m
AL2 BSREYTE [ 50 ~
Press[SET]| v A
Hysteresis of alarm [ ALH 0~ 9999 Ex. PV=(SV+AL1)—AL1 ON, :ol:
RHRBEERTE [ 1 PV < (SV+AL1-ALH)—AL1 OFF M
Press|SET)| +
Flick timer [ t 0~99 1> Range: 0~99 sec
MG ISR E 10 2> Cycle time of flick timer
Press|SET|
Setting limit [ sLn 0 ~ 9999 1> SV=<SLH
BASEERS [ 400 2> Range of transmitter : 0~SLH—
Press|SET| +
Output limit [ out 0~ 100% 1> Output volume =
i BEREIEETE [ 100 Control output volume * "Out |
Press[SET]| v
Process output volume | | Un 0~99.99 1> Display the output volume
HEREHE [ 0.0
Press[SET| v
Max. display value setting | [ dSPH 0 ~ 9999 1> Current or Voltage input type will be appeared only
BABRMER [ 1000 2> Max. input value will be transmitted into the dSPH
Press[SET| v
Min. display value setting | dSPL -999 ~ 9999 1> Current or Voltage input type will be appeared only
B/NERIESTE [ 0 2> Min. input value will be transmitted into the dSPL
Press|SET| +
Process currentofheater | [ Ctu 0~99.99 1> Range: 0.00 ~ 99.99 A
EEEME ST RE [ 0.00
Press[SET|
Heater break setting | Hb 0~99.99 1> Range:0.00 ~ 99.99 A
NEERETHRE R E(E 1.00 2> TCtu,; < "Hb,; - AL2ON
Press[SET|
CTLowlimitsetting | [ CtL 0~99.99 1> Range:-9.99 ~ 99.99 <
CTH/MESE [ 0.00 2> Offset of CT current P>
Press|SET| v P>
CT High limit setting | Cth 0~99.99 1> Range: 0.00 ~ 99.99 .
CTEA(ERE [30.00 2> To set the max.CT current o
Press[SET| + 5
Ramp control setting [ rapP 0 ~ 9999 1> Range: 0 ~ 9999 °C or °F / minute =~
RF R ] [ o 2> Rap=0: Without Ramp control function o
Press[SET v 5
Min. output volume setting | [ Lot 0~ 100% 1> Range: 0 ~ 100% =
/B 25 [ 0 2> Setting of min. output volume =
SR ] 1> T8V2, = 0: Without soft start function 2
Soft start setting [ sv2 -999 ~ 9989 S ey Tl et e T
EENEx l s at m;nual outpljl \./gluurr::a voumeis e
Press/SET | 3> TPV, = "SV2, :Output volume is 04
controlled by PID
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FOTEK NT Series
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Fuzzy + PID Intelligent Temperature Controller

B Mode of alarm / E#i&zC [NT-[1]]

Alt Description / ¥ iR:REH Alt Description / iE$E:REH Alt Description / E3R:REA

AL1ON ' —— ALION—] . AL1ON—™ H
0 L ) 1 VAT oV 2 BV-ALT) SV
AL20ON ' | — AL20N 0 —— AL2ON—] .
SV (SV+AL2) SV (SV+ALD) V-AL2) SV
ALION [—— 7] ALION  [—— ] AL1ON g
3 GV-AD SV (SV+ALT) 4 TRV-ALN SV QVHALT) 5 W o
AL20ON ' AL20N ' O AL2ON . | —
SV (SV+ALQ) SV (SVtAL2) SV (SV+AL2)
AL1ON—™ ] AL1ON “First cide unable | AL1ON First cylle unable
6 o 7 8 - A
Al2ON AL2ON - AL2ON . —
A2 AL2 SV (SV+AL2)
AL1ON First unable AL10ON L | — AL10ON
9 i ; 10 e 11 h
AL2ON H — AL20ON H v o)\ —
SV (SV4AL2) S tnr- 99h59m ALD
AL1 ON — AL1ON ' — AL1ON ' | —
12 ALT 13 W BVALT) 14 W GVHALT)
AL20N | ——— AL20N_] 4 AL20N T
I, (SV-AL2) SV (SV-AL2) SV
ALTON__1 : Flicker AL1ON A | — AL10ON C ——
15 z 16 BT 17 S
AL2 ON A —— AL20ON AL2ON '
SV (SV+AL2) SVi&-tnr>| 99h59m SVI&-tnr> | 99m59s
AL1ON ! — AL1ON : [Fiicker
18 | u» VAT 19 | Non-used 20 SV QVHALT)
ON AL20ON R
thr<>| 99m59s 5 TVFALD)
AL1 ON A Flicker AL10ON A [ Fiicker AL1ON . [ Fiicker
21 _§V—(leF 22 SV (SV+ALT) 23 SV (OV+ALT)
AL2 ON ] Firstcycld unable [~ AL20N_ ] : AL20N____I —-
(SV-ALT) SV (SV+AL2) (SV-ALT) sV SV-ALT) sV
AL1ON '! [Ficker AL1ON 0 [ Fiicker AL1ON ] s\:/
24 + 25 SV EV-AL) 26 L
AL2ON___ [T AL20N_] [  — AL2ON Eirst cylle unable
(SV-ALT) 8V (SV+AL2) GV-ALT) SV (VALY (8V-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

Il Mode of alarm / Z#H&Ez{, [ NT-[ I ]-CT & eTC-48 & NT-22]

Alt Description / SR80 Alt Description / =iEREHA Alt Description / &880

AL1ON ' . AL10ON | r— |
0 . | 1 AL1ON —— H 2 H
SV (SV:ALT) BV-ALT) SV SV-ALT) SV (SV+ALT)
3 AL1ON —™ ’ | 4 AL10ON | E— 5 ALION ™ ]
(SV-AL1) SV (SV+AL1) ALt AL1
6 AL1ON ~TFreroyeR et ] 7 AL1ON =JFirstcycle fnable [ 8 AL1ON—™ u —
AL1 (SV-AL1) SV (SV+AL1) (SV-AL1) SV (SV+AL2)
AION  ——— 1o | MLTONT) Fsiopunae [ | | ALTFIKON —
9 (SV-AL1) SV (SV+AL2) 0 (SV-AL1) 8V  (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) — AL1 ON ; 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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FOTEK NT Series

B Connection diagram / 33 E

NT - 22-o0 NT - 32-0o
. RS-485 Port =~ | =~ locomt+|| Ko) | Com | no CIRsaEs
e + | T12] 3[4 [5]6 ||
|—(:>—| ,—‘ ’—l ] e e Fowvet | Contred cutput | 18 culput bR
T I N I | ] 25 = SPower supply - [se-mavac sowur]
S Wl
Power supply [ Main output H0utpUt meihod |
d [ Rekay | JARSOYAC
Sensor [ aL/Tr a8 [oe: |8 S mBsTELIG
5 I 6 | 7 | 8 I 9 CT Input Port [ Lt 4=20mA,
- L »J+ i I Sermor | Alarmd | Alamz | | BTN
B B A Contactated - 381 2800AC ~ 7818 |10 11 |12 |13 ::m
8} =@l Frits] com | mo | com | Ko

NT = 10-0o NT - 48-00

SG |RS+| RS- | PT | # - - s rro o . OWET SUPPY
AR E
R5-485 Sensor input - -
Alarmout | Malnout | Power — %
8 5 4 3 2 1 ~ Isme"‘:w‘
NO |Com | NOf)[semis| ~ | ~ 72 T 0
[ Contzet rated * 1258 F0VAT man B 260 AC Ev_ s+ r g

O SEFadipl Tl 420D ma UVEH2
O Linsnromd d-30ma g‘—w—‘
NT - 20-0o NT - 21-0o

SG| 4| =[OV |In Me | No |com) -~ =~ SG|+ [ —|OV|In Nc [ No [Com ~ | ~
13|14 (15 (18 |17 |18 [ 18 |20 |21 |22 |23 |24 13 |14 |15 |16 (17 |18 |19 (20 (21 (22 (23 |24
RS-485 |Digtal-in[ 7| Qutput2 | ~7|CT input RS-485 |Digital-in Output 2 CT input
Power |Contral output| ALY ALZ Sznsor input Power [Control output] AL1 AL2 Sensor input
A EENEN AN N ECN ERR EE 1J2]sJals[e]7]8]9[10]11]r
Com|Ne | Ne [Com Na iCom| No + | — Com| No [ Nc [Com| No [Com| No + | =
~N | =|*|=]Al8|[B] + | — +|—|+|—-|A|B|B
vomuns | CICankac mind | SAFSSDVAL L') [CJContact rated : 3A/250VAC
i BESVAL 21
d:ﬂ coH: Dloin satm aupur Smd /ey | %‘.SSX?C [Jsolid state output : 30mA/12V
Olinmar  Cig-mnma; Chje-100) OlLinear : [J(4~20mA) CJ(0~10V)
NT - 72-ccE 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 )
RS485 CT input A IS 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 [Ta [ 56 [ 71T 81 9 1|23455759101112
PT -
C.:m N_G Cf,m N_D Ll ICom|No | Nc [Com| No |Com| No + | -
DIContact rated : 3A / 250VAC il K rl—|Fl—]|s[B]|B
90~250VAC  |[Jsolid state output : 30mA / 12V [CJContact rated : 34/250VAC k)
50/60Hz [CLinear : [1(4~20ma) CJ(0~10V) st?gg::m D1 Solid state output : 30mAN2V
OlLinear : CJ(4~20mA) CJ(0~10V) —M—l—]

B Attachment / j{f44
CT-06: Load current 10 A max CT-09: Load current 30 A max. CT-100: Load current 100 A max.

L 210 ' 8.2 25.0 90.0 OD: @1.3
1 — L100 ] IV L1000
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FOTEK

PID + Fuzzy Communication module

[l Outline dimension / 4MEE

souas |N

4
S—
()
m
—
A
()
XI
(7}

NT - 22-00
Eoodl
1234
|:|n|:n:|
oo
mnan| ©
ZWN
= =
56789 ‘
226 94.0
L 100.0

NT Series

- 32-o0o0

HSEE?}
=gawA
ﬂllllﬁ-E,
= &
=)

NT - 10-00
| i ——— il |
8.48.8.8. & ] U
=2 8.8 J s [I g =il =
HEB — ] A
160 140 o7 0530 48.0 8.0 62.0
ilg.eodml-rlr?)IéS.Omm .I;Tgl:':‘:‘ss Fixed Hole Thickness ——— 70.0
45.0mmX45.0mm  1~8mm
NT - 20-0o NT - 21-oo
Thick
FOTEK — "
eI =
”E HEHH —— FOTEK N

1 1mi

— e

%@
@z

ED

@E

oooo

[ ooon0qaqqp|

0m

NT - 72-coE NT - 96-ccE
0
i
2 - J f =
=0oog
= + ==
SHABABAHA||: |[|=: s
= — « :
=5 Q 8 c
o — —r =t —_—
[ ——
m m @ = —_—
= 2 2 (= == =
(=) 4 09 X == ==
ms oW = ==
= 1 = Nl =
Fixed Hole Thickness 8.0 Hg%c A & 50
68.0mmX68.0mmm 1~8mm e S8} Thia B.0_ b{]‘ o
n 1~Bm N

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

FOTEK

b oA & By | PR 3]
FOTEK CONTROLS CO., LTD.

FOTEK.2015.5
B-48
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