FT Series Temperature Controller
Instruction Manual

FTX-01-E1

Please read thismanual carefully before operating and keepit in asafe place
for future reference

[ Quick Guide ]

@ This controller is4 digits dualdisplay,0.2% measuringaccuracy with bar
graphic display,0.1 maximum resolutionfor TC, RTDinputs, 0.001 maximum
resolution for analoginputs such as4-20mA,Auto/manual bumpless transfer,
position feedback andRS-485, Remote SV, Heating+cooling dualoutput
optional.

@ Please make surethe correct outputhas been selectedfor your applicationand
power cords hasheen connected tocorrect terminals before operating the units
always check thediagram stickers onthe side ofthe controller beforewiring
the controller

@ This device supportsuniversal inputs andbe able toswitch between different
thermocouple and RTDsensor via frontpanel key,Make sure the inputsensor
code matches thesensors used inthe field,Analog inputsignal has tobe
specified before order. check (5.3 Parameter level 3 INP1).

@ Auto/Manual bumpless transfer features available, check (6 Auto/manual
bumpless transfer).

@ Opl was configuredas reverse controlmode for heating,0P2 configured as
direct action forcooling. OP1 canbe set asdirect for coolingas well. Check
(5.3 Parameter level 3 OUd).

@ Two groupof separate PIDfor heating and cooling available onrequest, Check
(9 Dual outputheating and cooling control).

@ INP2 is theinput terminals for Analog remote SV or positionfeedback check
(8 Variouscontrol mode).

@ ON/OFF Control: WhenP=0, control mode switch to ON/OFF control, HYS is
the hysteresis. OP1 stop whenPV>SV in heatingprocess,OP1 activated when

PV<SV+HYS, output terminated whenPV<SV, Outputactivated when PV>SV+
HYS, this appliesto both OP1and OP2 forcooling
Check(5.2 Parameter level 2 “P" and8 Control mode) for more details

@Time proportional control: Set 1=0, d=0, P at anyvalue except 0to time
proportional control,Reset Windupas rSt and control cycle timeas Cyt, Output
gets smaller whenrSt gets smallerin heating process,Outputgets bigger when
rSt gets smallerin cooling application.and this appliesto both Opland Op2
refer to (8 various controlmode and 9dual output heatingand cooling)

@ Please always performauto-tuning to getbetter control resultsin PID mode,
Check (7 Auto-tuning).

@Please active thesoft-start function tohave a bettercontrol result foranalog
output in some specific application ,Check (5.2 parameter bUFF)

2.Wiring Diagram
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This is a generalconnection diagram please
always refer to connectionstickers on the
side of the controllerfor details connection
in field application
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3.Panel Description
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1 . D|menS|onS PV window, displayPV or parameter notation OP1: Output 1 indicator
SV window, displaySV or parameter value OP2: Output 2 indicator
Bar graphic, shows theoutput % or position AT :  Auto-tuning indicator
FT100/FT101] FT400/FT500 feedback value 0-100% QI[; : ﬁ:gm % :Hg:ggig:
48mm*48mm ggmm:igmm I 5 : Function key AL3: Alarm 3 indicator
(Unit: mm) - (UnTnm"m) mm = ﬂ]ﬂﬁ]ﬂ o Auto/Manual transfer key andenter key MAN : Manual control indicator
— 0 N : Shift key COM :Communication indicator
. o Decrement key PRG : Reserved indicator
. Mm”ﬂm ¥ A 5 o84 : Increment key SPR : Reserved indicator
= |
N ===g|| 4.Setting
48 E 68.4 } = =
C 5 = =5 | 4.1 Basic setting flowcharts
3 L= S__= rrrl }
C S=E=S£ ,':,',':,','_—,',’_—,' Power on
— - - — [ Self checki ] [ 8884 ﬁ
elf checking v
FT700 FT900 "5 20| version code
72mm*72mm M ==T3 96mm*96mm === e Display changes spontaneously - '_7 "-,_‘—" _—
(Unit: mm) - (Unit: mm) == The disol back OPVISY . g || Version code
= = = e display goes back tol _—
= ] « =1 =1 Hm o PV/SV mode Wmodelfthere is noinputs on the key + 4
mmllmml 1 [ > pad within 1 minute T e Y=
== == fa 41— || [Inputtype
=T o Pressonce - sV | Ll Unit andtlnput
=== sensors type
72 6 684 ‘ o . e | SV setting mode | mm— v =
= = = PV ™ 1™ 1™ . .
=== £ Press@)once se) DL | sV upper limit
=== aEEEE— —_— A
| === L, . Parameter level 1 sV LiLd | sV lower limit
C Press(enfor 3 Sec b evel 2 +
C D arameter leve L
c Press(ser) and (<) _ PVISV mode
= U simultaneously for 3 secs SET)
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Notation = [/ | M~ P I e B J2 " o Derivative time for OUTPUT2, derivative
T p = - S S . e =22 d2 for output1 | .0 < | 30 | action off whend2=0 the greater thedlvalue
puttyp - (cooling output) is, the stronger derivativeaction will be for

Range| 400.0 “C| 1300 °C | 3000 °C | 600 °C | 4000 °C | 800 °C | 1300 °C 2000 °C the system, but systemwill be less stable
Notation| 5 I r 5 aaenIEn2en e BPe o Pe2 ) Cycle time for OUTPUT2(cooling), Set as 20
movoel s T R 5 '2_1‘0\'/00 o-w;)vloc L AR P”‘Bo' P’t-100 ,l_'bll,__,_:' Cycletime for| 5999 | 20 | seconds for relay outputSet as 2 secondsfor
PP 1-5vDC | 0-5vDC | 0-50mV| 0-20mV OUTPUT 2 SSR Drive output
Range | 1600 “C| 400.0 “C| 1700 °C| 1800 °C | 4-20mA |0-20mA -199.9-200.0 | -200~800 °C
. i HYS2 for OUT2 Control mode switchto ON/OFF mode for
4.2 Change Setting Value For example, Change SV from0 to 200 Celcius HY5 7| (cooling)ON 00101000 | 1.0 [OUtPUL2 when P2=0,the Hysteresis is HYS2
PV/SV Mode SVsettingmode  Change the SV Value  Save The Settings JOFE mode ’ T Vg:;‘;-?fpzhon g\h/ens\':/'vz;i\é;GAprYsz
off whenPV<SV+
PV 7 ev| 3107 ev| TII13077 v 31000
\——ILII = (MW o S| =N LI [ W ] Offset for SV of This parameter defines the setting value for
s gon, sv sv v [ 2608\ \LRPS cooling side 0.0-200.0 | 0.0 |cooling action of Output 2
Press € key once,  Press < key to shift Press A keytochange Press SET tosave SV for cooling=SV+GAP2
the unit digits atSV  to hundreds digits  the hundreds digits from the configuration e.g. SV=100, GAP2=10, thenthe SV for
display flashing. and hundreds digits 0 to 2 andvalue changes and display cooling will be 100+10=110°C or F
flashing t0 200 goes back to PVISV ~E Reserved | o l10.0| Parameter reserved for customizedfunction
Remarks parameter : : :
Thg digi_ts yviII increaseby 1 or decreaseby 1 if youpress up or downkey once L 4| Overshoot 30 1030 |-5.0|This parameter used tosuppress the
Digits will increase ordecrease by several numbersat once if youpress up or downkey and I 5,_ ¢ | suppression for overshoot at the firstround of heating up
do not release it,You canpress A/M keyonce to save theconfiguration Outputl processBest way to determinethe value of
this parameter is byauto-tuning(the smaller
5 . Param eter Leve| the value is, thefaster the heat upwill be)
= 9 0V9f3h09t Op2 was used asovershoot suppression for
— 5= ~'| suppression for 30 to 30 |-5.0| output 2 when 12=0and d2=0, this only
5.1 Parameter Level 1 Output 2 applies to Output 2for cooling action
5.1.1 Access to Parameter Levell \tAr/]itlel Er:aller the valueis, the faster thecooling
Press SET keyonce(Refer to image atright) to access parameterlevel 1 =/ Lower limit |54 10009 | 0.0| This parameter defines thelower limit output
Below parameter notation willdisplay one by oneby pressing SETkey, PressSET key for3 of Output 1 for Output 1
seconds to save thechanges and exit toPV/SV mode after allsettings complete EIFIH h}gger Iimilt 0.010100.0% [100.0 ;I'hisoparamleter defines thehigher limit outpu
of Output or Output
1# imi ) : -
Factory default e | Lower limit 1 o 100.0% | 0.0|This parameter defines thelower limit output
Notation Name Range 1# Description of Output2 | ‘ for Output 2
9= | Auto-tuning AT| NOor YES| NO | AT=YES, AT ON, AT=NO,AT OFF f = ] ;‘%‘j&)m‘ 0.010100.0% [100.0 fTohriZ P?‘;a:nzeter defines thehigher limit outpu
I 1999109999 | 10 - utpu
}-"— i | Alarm 1 value Alarm Valuefor ALL, HYSof AL1=AH1 - Initial output ) This parameter defines theinitial output ratio
L2 | Alarm 2 value [-19991009999 | 10 | Ajarm valuefor AL2, HYSof AL2=AH2 A | atio for output 1010 1000% | 0.0 for Out?ut 1whe_nhconftrollerhas the manual
output feature right afterpower on
) -1999 to 9999 10 _
AL 3| Alarm 3 value Alarm Valuefor AL3, HYSof ALg-AHs This function only appliesto analog OUTpI,
= ' / 1 Check the controller’s addressin the H! HZIT | Soft-start it restrain the outputvariance at a presetratio
LU A Lo :
LMDy | Device address communication cases function for | o 1o 10094100.0| 100% means no soft-startfunction,
output 1 e.g. buF=5% , meansthe variance ratio ofthe
5.2 Parameter Level 2 output will be at5% maximum
Press SET keyfor at least 3seconds to access toparameter . o
level 2 beéow r:(arameternotations will display oneby one by s | Prencating L lThles::anhge:{jiﬁgcviit;l%tV;’Et?\r/]ai;/d?;rx ;?tlgre
ressing SET ke B Ea g g ! N - )
P g 4 __1# Factory default 55t Setting Value 1999-9999) 0 power on,In cooling application,when PV>
Notation Name Range | 1# Description SSV value,the preheating willbe activated
Proportional band for output1, Control mode right after power on
51 1| P1foroutput 1 [0.0~200.0| 20.0 | switch to ON/OFF modewhen P1=0.0 .Set 2:The MAN indicator flashesand the output
P=2.0 for analog signals ——| Preheating power defined by “SouT"value
Integral time for OUTPUTZ, Integral action 5&1‘!& running period 3:n heating>process,Prehgating terminated
e e B e S
system, but system willbe less stable Output power In cooling process,Preheating terminated
Derivative time for OUTPUT1, derivative — during when PVSV or preheating operatedtime
. action off whend1=0 the greater thed1 Souk preheating reaches to StMe value(forcooling)
0« |diforoutputl |0-3600Sec| 30 |value is, the strongerderivative action will process 4:When StME=0, preheating functionoff
be for the system, but system will beless 5: MAN indicator stopflashes when
stable preheating off
; : Overlapping area for heatingand cooling LCK=0000, all parameters canbe modified
o) Heatingieooling | o 4o 6| 4o |action LCK=0001,0nly SV can bemodified
s/~ |overlapping area Overlapping area are:(SV-OLPA)~ Configuration LCK=0010, only SV andparameters under
(SV+OLAP) ) 0 level 1 can bemodified
ili 0000-0255
The auto-tune offsetwill shift the SVvalue (SIS (e LCK=0011,all parametersare locked
T down by theAtDL value duringthe autotune LCK=0101,all parameters can bemodified,
IZ e | Autotune offset | o 199 | o |process. that will preventthe system from access to parameter level3
damage due to overshootingduring the
autotune process Remark: Not all parameterswill be available forconfiguration, some of parameterswon’t
; be available depends ondifferent function Referto “8" “9" and“10" for detailed
~n_ 4| Cycletime for | 0to 999 CycletimeforlOUTRUTHISetasi20jseconds information on specific parameters, Same of parameters suchas Op2 for coolingand
L _-f ‘ 20 |for relay output Setas 2 seconds forSSR " . .
OUTPUT 1 Sec Dri analog output has tobe specifie before orderwith special software andhardware
rive output . - A f
- included. Please check ourcatalogs for detailed orderinginformation
Control mode switchto ON/OFF mode for
Output 1 when P1=0,the Hysteresis is HYS1|
HYS1 for OUT1 N ot
! 0.0t0 100.0| 1.0 |value,For heating application: OP1 off when
HHS | onorF mose PV>SV, OPLon when PV<S\V:HYSL. For | 9-3 Parameter Level 3
cooling application:OP1 onwhen 5.3.1 How to access toparameter level 3
PV>SV+HYS1, OP1 offwhen PV<SV 1). Follow the instructionin 5.2 and goesto parameter level 2,put 0101 as thevalue
PE_' P2 for output 1 Proportional band for output2, Control mode for parameter LCK,Pree SETkey for 3 secondsto go back toPV/SV mode
(cooling output) | 0-0~200 20 switch to ON/OFF modewhen P2=0.0, Set 2).Press SEK and keysimutaneously for 3 secondsto access to parameterlevel 3
P2=2.0 for analog signals below parameters will bedisplayed one by oneby pressing SETkey.
= 12 forvoutput 1 0~3600 | 510 Integral ti_me for OUTPUT?2, Integral a_lction
w0 (cooling output) | gq off when i2=0,thesmaller the ilvalue is,the
stronger integral action willbe for the system
but system will beless stable
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1# Factory default  5.3.2 Alarmmode description Table

Notation Name | Range | 1# | Description Code | ALP Specification(Example for alarm 1)
nomion| £ 4| H2 | EE2| 2] 22| ” o N | 100r00 No alarm
pe | & K E E J J N Wu3_Re25 Deviation high alarm R
Range | 400.0 °C| 1300 °C | 300.0 °C | 600 °C | 400.0 “C | 800 C | 1300 C 2000 °C “AH1 | Alarm ON
Sensor AL120
oo ¢ | [Be] 5[ & [~ [ b [AndAnS[ARGlAn [ PE (] PL2 Low oA Asgyou "™
" ! ?;QESO' S T R B | 2-10vDC|0-10vDC Pt100 Pt100 A 1 SV+ALL
1-5VDC [0-5vDC | 0-50mV | 0-20mV — -
Range | 1600 °C[ 400.0 °C| 1700 °C| 1800 °C | 4-20mA |0-20mA -199.9-200.0 °C|  -200-800 °C N |——* Deviation high alarm
Remark: Input sensor isfield selectable via frontpanel between all RTD and AL1<0 ‘AH1 | Alarm ON
TC sensors,analog signal hasto be specified beforeorder except 0-20mA
and 0-50mA gsig P P Low ASV+AL1 ASV HIGH
Decimal points 0: W/O decimal points 1: 1 decimal points Deviation low alarm Alarm ON .
D’P for analog inputs 0,1,2,3 0 | 2:2decimal points 3:3 decimal points AHL
(this is for analoginputs only) AL120 Low x A HIGH
SV+AL1
) 5}:,, Lower limit -1999-9999| 0 define the lower limitof SV or Zeropoint for B 12 sV
L L | forsv re-transmission lAIarm oN . Deviation low alarm
) L. . . L. AL1<0 AH1
1 - on | Higherlimit | 1900~ 400 |define the higher limitof SV or fullscale -
LIITL | for sv 1999-99%9 for re-transmission LOW  sviaLL A SV‘ HIGH
¥/l i i . ; . ) . )
I Display units 012 |0 0: Celcius  1: Fahrenheit  2: No units Deviation high/low alarm
1 Calibration offset, PVOSis used to setan -« e I
s Input offset  |-199~199| ¢ [input offset tocompensate the error C 13 Alarm ON | apy ™ iAH1 | AlarmON
produced by sensors.For example, If the
controller display 5 Cwhen probe was in Low SV-ALL A SVA ASV+AL1 HIGH
water/ice mixture, Set PVOS=-5will make Deviation band alarm
the controller display 0C Alarm ON
rm
Diaital filt 1-30 Normal filter strength D 14 | 4
[l gial niter 1445 66 31-60 enhanced filter strength Low HIGH
55
FP=TL strength The greater the valueis , the strongerthe SV-ALL A sv A SV+AL1
filter strength will be.stronger filtering Process high alarm
strength increase the lstabilityof the readout e Alarm ON
but cause more delayin the response to H 15 :
changes in the temperature LOW A HIGH
AL1
| owerlimit 1499 g9l o | E.g. for 4-20mAinput, the display willbe
ILU (i ¢ display .for ANL1 when inputis 4 mA Process low alarm
analog input Alarm ON A
iy NNy} Higher limit ] . ) . J 16
h, I ) 1199~9999 2000| E.g. for 4-20mAinput, the display willbe
display for ANL2 when inputis 20 mA Low A ALL HIGH
analog input
[=T Alarm mode To definethe alarm mode fordst alarm, Deviation high alarm withhold action >
LO i foralarm1 | 001016 | 11 | refer to alarm descriptiontable for details :AH1 | Alarm ON
To definethe hysteresis for 1stalarm ALLZ0 Low A A HIGH
A Hlysterfsmfor 0.010100.0| 0.4 | (high alarm: negative hysteresis, £ 01 sv SV+ALL
alarm low alarm: positive hysteresis) |_> Deviation high alarm withhold action
i
= s =| Alarm mode To definethe alarm mode for2nd alarm, AL1<0 ‘AH1L | Alarm ON
i 00t016 | 10 fioe :
for alarm 2 refer to alarm descriptiontable for details LOW ASWAM Asv HIGH
Hysteresis for To definethe hystgresis for 2nQaIarm, - -
P W B } Y 0.0t0100.0 0.4 (high alarm: negative hysteresis, Deviation low alarm with hold action )
ruac | alarm 2 i ) Alarm ON <«
low alarm: positive hysteresis) AL130 AH1
) Alarm mode To definethe alarm mode for3rd alarm Low HIGH
P g +
E',_ D,:_" for alarm 3 001016 | 10 | refer to alarm descriptiontable for details F 02 SV‘ _ A SV A!_l .
To definethe hysteresis for 3rdalarm <—|—| Deviation low alarm with hold action
Hysteresis for . A ) ! Alarm ON “
] al);rm 3 0.010100.0| 0.4 | (high alarm: negative hysteresis, AL1<0 AHL
low alarm: positive hysteresis) LW gyiaLt A SVA HIGH
I ¢ | Control action 0: Reverse action (Heating) — - -
Ly configuration oorl 0 1: Direct action(cooling) Deviation high/low alarm withhold action
55_ —| SSRMSCR PHAS  |ohag PHAS=Phase angled trigger mode G 03 AlarmON | oy ™" “AH1 | Alarm ON
I trigger mode | or CYCL CYCL=Full wave trigger mode A A A
0: Soft-start function of Low SVALL SV svtalr  HIGH
1: Soft-start function on Deviation band alarm withhold action
2: Soft-start function onwhen output | Alarm ON
LE- Soft-start 0,1,2 0 [increase, soft-start offwhen output decrease M 04
configuration The output variance percentagewas Low A A HIGH
defined under parameter buFFfrom SV-AL1 sv SV+ALL
hz pesli (20 L Process high alarm withhold action
1y [Power frequency soriz 50HZ: 50HZ frequency K | o5 Ay | AlarmON
— |for SCR trigger | or 60HZ 60HZ: 60HZ frequency
type Low A ALL HIGH
' sln] ; A unique addresswill be assigned toeach Process low alarm withhold action
i ay | Device address|  0-127 | 1| conoller with RS-485 communication j
Alarm ON :
117 ¢ _s| Communication | 453 ) Baud rate=0 2.4K, BaudRate=1 4.8K L 06 AHL
LWL | payd rate Y Baud rate=2 9.6K BaudRate=3 19.2K Low A ALL HIGH

**Alarm mode description (ALd_=00~16)

- No alarmoutput

: Deviationhigh alarm
: Deviation low alarm
: Deviation high/lowalarm
: Deviation bandalarm
: Process highalarm

: Process lowalarm

00:
01:
02:
03
04:
05:
06:

No alarmoutput

Deviation highalarm with holdaction
Deviation low alarm with holdaction

: Deviation high/lowalarm with holdaction
Deviation band alarm with hold action
Process highalarm with holdaction
Process lowalarm with holdaction

NOTE: The alarm action will be suppressed right after power on even the condition is
satisfied, and the alarm standby only works 1 time right after power on. the alarm will go off
if the condition satisfied again after suppression at the first time

NOTE: The alarm action will be suppressed right after power on even the condition is
satisfied, and the alarm standby only works 1 time right after power on. the alarm will go off
if the condition satisfied again after suppression at the first time
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6. Auto/Manual bumpless transfer

All modelshas aA/M key whereyou can switchthe control modewhenever you
want, the transferis bumpless transfer, e.g. ifthe controller at75%

of power atPID mode, itwill stay at75% of powerwhen it isswitched to manual
mode until itis manually adjusted. below is anexample of changingthe PID
mode to manualmode and setthe output at70% of power

PVISV Mode

AIM indicator off

Manual mode
Setting interface

Press AIM
key for 3
seconds

Press AIM keyfor 3 seconds

change the output
power to 70%

9:rStl is the offset value forproportional band ofOp1, it willmake the systemmore
stable in atime proportional controlsystem, adjust therSt1 value willmake the
system stable assoon as possiblein a PIDcontrol case.
(1)rStl set as0 in aheating application withstronger heating inertiaeffects,
set rSt1>-P/2 whenmanually adjust therSt1, e.g.P1-30.0, rSt1>-15,normally
rSt1>-30%P1, heating getsslower when decreasethe rStl value
(2)On the contrary, rSt1 setas positive valuein cooling application, cooling gets

slower when rStlvalue increase

8. Various Control Mode

Change the output power

under PV/SV mode Switch to manual controlmode  t0 70%, Press SETkey to
MAN indicator light up,lower exit. Controller now works
display shows the currentoutput ~ as a manual mode
percentage, the very rightof the ~ controller,Man indicator
digits flashing means thatthe lights up and output
digits can be modified power as 70%
Remark:

Press AIM keyat manual mode for3 seconds can switchback to PID mode

The control mode canbe set as manualmode automatically right afterpower on, and theoutput
power can be definedunder parameter PkO fromparameter level 2

AIM key can beused to save amodification which you madeon the parameter duringthe
configuration

7. Auto-tuning

Always recommended to performanceauto-tuning in a newapplication.The best time tostart
the auto-tuning is rightafter power on whenprocess value is faraway from the Settingvalue
this will help theauto-tuning to get mostoptimized auto-tune result

Press SET key

o T v 7 for 3 seconds
Lj/@' ©e®® = ,U“_ = ul'_' =1to exit to PV/SV
s [ rmo s [ YFS mode Auto-tuning

- Goes to parameter activated

AT, change the value
to YES

Press SET onceand goes
to parameter level 1
Remark:
1:AT indicatorflashing after auto-tuninginitiated, goes toparameter AT and change
the AT value toNO if youwant to turnoff the auto-tuning
2:Auto-tuning is an ON/OFF control mode, significant temperature oscillationis
expected and thetime duration forthe auto-tuning couldbe extra longthen
expected depends ondifferent system
3:AT indicatorstop flashing afterautotune finished, P1,11,d1, rE andrSt1 value
was calculated automaticallyduring the autotune process.controller goes backto

PV/SV mode andwith all thementioned parameter savedwith a newvalue.

Controller starts tocontrol the systemwith new parameter

4:For some of specific system wherethe control effecthas not beenimproved after
autotune, we recommendto manual finetune the P.I.D and otherparameters to
have a bettercontrol effect

5:P1is theproportional band ofthe Output 1,it’s value shouldfall into therange of
SV -/+ P1/2, The P1 shouldbe set as10% to 15%of SV whenmanually set the P1

6:11 is theintegral time forthe Output 1, the factory defaultis 200, theintegral action
gets stronger when|1 gets smaller, controller hasa better respondingto
temperature changes witha small I1value, but itwill cause temperature
oscillation around the Set point

below points arethings you shouldknow about onadjusting the I1value

(1)If the heatup is slowand the outputhas not increasedsignificantly, tryto
decrease the I1see if itimproves

(2)If the heatup is veryrapid and outputstill there, tryto decrease thell value
to counterbalance it

(3)If the temperature oscillate around the SV, tryto increase thell value to
counterbalance it

7:d1is thederivative time foroutput 1, normallythe value shouldbe at 20%~30%
of the I1value, derivative actionwas to balancethe overact thatintegral had on
the system, thederivative action getsstronger when d1gets greater

(1)Mannually increase thed1 value Ifthe heat upis too fast after proportional
action kick in,and overshoot wascaused. take the same steps andincrease
the d1 valueif the coolingdown is toofast and undershootwas created.

(2)In some ofapplication where thecontrolled object istoo sensitive oneven a
small variance of output. should decreasethe d1 valueeven consider toset
d1=0 to havea stable control, this applies tosome typical applicationsuch as
constant water supply system

8:Parameter rE isused to suppressthe overshoot ofthe first roundheat up. or
overshoot caused bychanging the settingvalue, this parameterkick in atthe first
round heat upand dismissed after SV reached. Increasethe rE value will make the
chance of overshootgets smaller, but the outputpower will be small and heatup
gets slower

(1)OP1,PID reverse control(heating)
PVincrease andOP1 decrease

Op1%
P P1

PV

(2)OP1,PID direct control(cooling)
PV increase andOP1 increase

Op1%
P P1

Op1
cooling

PV

0 sv-P1/2-rst1 A SVHPL2HrStL
Setting Value SV

P1 decrease when rStldecrease, heating gets

slower
(3)OP1 ON/OFF(Heating)
*OP1(Heating) When P1=0, HYS1

A
SV-P1/2+rStlA SV+P1/2+rStl

Setting Value SV

P1increase when rStlincrease, cooling gets
slower

(4)OP1 ON/OFF(Cooling)
*OP1(Heating) When P1=0, HYS1

Temp Temp overshoot Temp. Temp overshoot
sv P ) (SV+HYS1) p» )
HYS1 HYS1
Temp undershoQt Temp undershogt
(SV-HYS 1) | U} sV P | w\,[
OFF OFF OFF OFF
Time . Time
(5) Analog Remote SV (6) Analog position Feedback
P on f
sv 00 INP2 used as input forremote SV Bar graphic - INP2 used as position feedback
USPL [ Display
SV=200.0 Indicate 50%
00 0%
LsPL INP2 INP2
4-20mA 4-20mA

4mA 12mA 20mA

4mA 12mA 20mA

9. Dual output heating

and cooling control

If the controlled objecthas a temperature overshoottendency during the heatingprocess,
and natural cooling isnot sufficient, aheating+cooling control mode willhelp in this case,
Parameter OLAP isused to define theoverlap area between coolingand heating

no overlap area ifOLAP=0

Output %
Overlap
OLAP | OLAP g
< OP2
OP1 Cooling
Heating
7'y 7'y 7y 7y PV
0

SV for heating

SV+GAP2 for cooling

Parameters P2,12,d2 is usedto define the controlmode of Op2
such as P..D control, time proportionalcontrol or ON/OFF control

10. RS-485 Communication

(1) Support Modbus-RTU protocol, support 03read command, 06and 10 write

command

(2) Communication mode: single-master Rs485 asynchronousserial
communication baud rate: 2400, 4800,9600,19200(9600 baudrate is factory

default value)

Format: 1 starthit+ 8 digital bit+N+1 stop bit
1 start bit+8digital bit+N+2 stop bit
(3)The maximum write command for the controller is 36 at once, maximumread
command is 37at once forthe read command
(4)For more details, refer to communication details of MF06

FTX-01-E1
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