ECONOMICAL 4-DIGIT DUAL-DISPLAY
PID TEMPERATURE CONTROLLER

TX4 Series

INSTRUCTION MA

TH4 240101EM SInny .

Thank you Tor choeasing eur Sinmy product.

Please read and understand the instruction manual before using it.

For your safety, read and follow the below Safety considerations before using.

For your safety, read and follow the considerations in the instruction manual, other
manuals and the Sinny website.

Safety Considerations

« Ohbserve all “Safety Cr
o M Accidents or danpers may oceur under particular conditions,

wisiderations' for safe and praper operation 1o avoed hazards.

f:"h Wammgs Failure o falkow instructions may result in severe injury or death

01 Fail-safe device must be installed when using the unit with machinery that may
cause severe injury or substantial economic loss.{e.g. nuclear power control,
medical equipment, ships, wehicles, railways, aircraft, combustion apparatus,
safety equipment, crime/disaster prevention devices, etc.)

Failure ta '-i.!|.i,".'.-' mdy resull ir |_\':'-.~L:r<:l IRy, BCOTEmIC 10Ss OF :Ir"_"

02. Do not use the unit in lammable/explosive fcorrosive gas, high humidity, direct
sunlight, radiant heat, vibration, impact or salinity environments.
Failure to follkows may result in an explasion ar fire,

03. Install on a device panel to use,

Failure to folkow may result in fire or electric shock.
04, Do not conmect, repair, or inspect the unit while the power is on.

Failure to foltow may result in fire or electric shock.
05. Check "Connections’ before wiring.
Failure to falkow may result in fre.
06, Do not disassemble or modify the unit.
Failure to folkow may result in fire oe electric sheck.
,m, Caution Failure to fallow instructions iy result in mjury ar product damage

01. When connecting the power input and relay output, use AWG 20 cable, and
tighten the terminal screw with a tightening torgue of 0.74 to 0.90 N m.
When connecting the sensor input and communication cable without dedicated
cable, use AWG 28 to 16 cable and tighten the terminal screw with a tightening
torgue of 0.74 to 0.90 N m.
Failure to folkow this instruction may result i fire or malfurcton due to contact failure.

02, Use the unit within the rated specifications.
Failure to Folkow this instructson may result in fire or product damage.

03. Use a dry cloth to clean the unit, and do not use water or organic solvent.
Failure to Falkow this instructon may resultin fire or electnic shock.

04, Keep the product away from metal chips, dust, and wire residue, which flow
into the wnit.
Failure to Falkaw this instructon may resultin fire or praduct damage.

Cautions during Use

= Fallew in 'Cautions during Use'. Otherwize, it may cause unexpected accidents.
» Check the polarity of the terminals befara w fing the temperature Sensor.

For the RTD, wire it as 3-wire type, using cables in same thickress and ength

For the thermoacouple{TC), use the desigrated compensation wire for exterding wire
« Keep away from high vollage lires or power lines to prevent irductive naize.

ITinstalling the power line and input signal line closaly, use a line filter or varistor at the
pwver line and a shiglded wire al the input signal |

Do nat use equiprment which generatas strong magnetc force or high-frequency noise.
« Install a power switch or circuit breaker in an easily accessible place for ON or OFF
the power.
« After changing the input sensor, medify the value of the carresponding parametar.
the radiatian of heat.

« Make arequired space araurd Ehe unit [
« For accurate maasurement, warm up auer
= D st connect unwsed terminals

O i after turning an the pewer.

+ This unit can be used in the followang ervdrarments
- Indases (in the enviranrmeant condition rated in 'Specfications’)
- Altitud]e Max 2 000 m
- Pollution degree .
- Installation catepory
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Ordering Information

For reference only, the actual praduct dees not support all combinatons

TX 4 - 080600 -606

i3 Size
S DWW AE » H 48 mm
H :DIN'W 48 = H 5 mm
W DINW 96 % H4E mm
M DINW T2 % H T2 mm
L - DI W 96 = H S5 mim

# Control output

W o Relay/S5R drive

& Alarm outputs
1:Aalarml
2alarml[f2

@ Input type

/R:TC (K EJN

RTD ¢ PL100 C

8 Power supply
20 100-240vACDC
4 1 24 ACDC

I %R B)
B

Ul

Product Components

= Procuct

« Bracket

= Instruction manual

Specifications

Power supply L 1024 D
Allowable voltage mnge | D0% - L10%0 of poweer
Paweer gansumipticn BWA

TC INTSRB
e RETO 1 CuS0
Dizplay accuracy 5%
Contral | Relay ki
output S5R 20mA
ﬁ$t Relay BLL{Z ISNAC-3A NG
Contral type OM/OFF. PID
Sampling period 100 i
Relay life Mechanical | 223,500,000 operation:
ycle Ebectrical == LK D0 experatione

Dielectric strength

0 BOHE For

Wibration

Insulation resistance

Molse immunity

2KV square shaped noise | pulse width 1us

noise sinvulator R-phase, 5 Phase
Mermory retention = 11 years|non-volatile o 1oy type
Ambient termp. 10~507C storage:-20 ndensation
Ambdent humi, Aok~ 5%RH storage : 35%~85%RH {no freaZing ar condensatior




Input Type and Using Range

The setting range of some parameters is limited when using the decimal point display.

Input type Display] Decimal point Usingrange (°C Using range[ (]
K p 1 -30 0 1300 -22 [0 2372
0.1 -30.0 [1999.0 -22.0 [1999.0
E £ 1 -30 [0 700 -22 [1 1292
0.1 -30.0 0 700.0 -22.0 0 999.0
3 J 1 -30 [1 900 -22 []1 1652
0.1 -30.0 [J 900.0 -22.0 [0 999.0
N - 1 -30 [0 1000 -22 11832
Thermocoupl 0.1 -30.0 [1 999.0 -22.0 [1999.0
T L 1 -30 [0 400 -22 [0 752
0.1 -30.0 0 400.0 -22.0 0 752.0
S 5 1 0 ~1760 32 (13200
0.1 0 [1999.0 32.0 [1999.0
R - 1 0 01750 3213182
0.1 0 [1999.0 32.0 [1999.0
B b 1 200 [J 1800 392 [] 3272
0.1 200.0 [1999.0 | 392.001999.0
1 -200 [J 650 -328 [11202
=10 s 0.1 ~99.0 1 650.0 |_-99.9 [ 999.0
cusol cu 1 -50 0 150 -58 [0 302
0.1 -50.0 [1 150.0 -58.0 [1 302.0
Unit Descriptions
1.PV display part (Green)
* RUN modeDisplaysPV
O Present value)
1 * Settingmode : Displays
parametemame

2.SV display part (Red)

* RUN mode : Displays SV
( Setting value)

* Setting mode : Displays

parameter setting value

1. Input key

Drlsplay Hame
3 | ] Wiadn koy
[.] . . [ - Setimg waboe conimol key
4. Indicator
Display] Mame |Description
‘e P lemesnies | Displays the unit
AT Al luning Flashes during auto-puning every L sac
ouT Contral putpat | Tumis QW when the control autput is G

AL LS |Mamn autput

Tums (W when the alarm output is O

3. PC loader port Forconnectingthe communication
converter ( sold separately ).

Errors

Display | Description Output Treatment

HHHH The PV is higher than input rafjg®@FF When PV is within the rated

LLLE The PV is lower than input ranI;eOFF input range, this display disappears
Dimensions

* Below is based on TX4-S Series , Unit: mm

. A
. - { @ panel cut-out
3 . F .
. w[ |
H
® 2
'-@_@____@J ]
Body Panel cut-out
A B Cc D E F G H |
TX4-S 48 48 3 50 445 [>70 |>70 145 45
IX4-H 148 96 3 50 91 270 1>120 145 92
TX4-W |96 48 3 50 44.5 |>120 =70 92 45
TX4-M |72 72 3 50 67 295 [>05 68 68
TX4-L |96 96 3 50 91 2120 [|>120 |92 92

B Bracket

Flathead screwdriver

Insert the unit into a panel, fasten the bracket by pushing with a flathead screwdriver

Connections
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« Unit: mm, Use the crimp terminal of follow shape

Fork crimp te minal Round crimp terminal



Initial Display When Power is ON

When power Is supplled, after all display will lash for 1 sec,

Model namedInpul lype/Range is displayed sequentially and entered inle RUN mode,

Display part | Model Input type Range RUN mode
PV LM InP 1300 HHHH
SV = F -1 il

Parameters

H Al .
* RUN mod
l@ @ l@m
3sec. 3sec.
¥
SV setting

Parameter 1 grot& Parameter2 grouh Parameter3 group Parameter4 group

AL1alarm temperature  Inputtype Parameter grouplock  Enter password
pm———- AL IJ_Jil_ﬁEI I__”'ﬁl

I
0 Note 11 4'- )
1 AL2alarm_temperature Temperature unit

1
------ :.?l'sIE R
...... ?‘uﬁoﬁgj EI‘?Q Decimal point Initialization
i o= *_ E
3 . YE NO
i Proportional band SV low limit -
' o nvalid return
I
I
I
1

In

R Bim {
SV high limit =,

.H'.

o

Inte_g_]ral time
i‘ gt |
ON/OFF return valse- _{ =

FL

Derivative time Control output
3

Control cycle Control type
P

InEut corrects  AL1 alarm return difference

I_F_'ETI

AL2alarm oEeratim
"
AL2 alarm return difference .+
S SR
Heating / Cooling selection Rulw mOd
(@ 3sec. 18 sec. [Thsec.

* Some parameters are activated /deactivated depending on the model or other parameters
Note1: AL1alarmtemperatuf®[{ ] OAL2alarm temperaftire]
depending on the set of AL1 alarm operadidii[ ] OAL2 alarm opdfation [

Note 2: The contents of the dotted line are displayed or hidden depending on the set of
Contrd type[ PI ]

] are displayed or hidden

B Parameter 2 group P-C ]

Parameter Display| Default | Setting rangtl Description
Input type i P | Referto 'Input Type and Using Range’
Temperature unitf tink or [ Settemperature unit((1 /)
Decimal point | 0 OQorl Setdecimal places
SV lowlimit | 5ti Low limit of the sensor tydeLimit the lower of the SV
SVhighlimit [ 5¢H | Highlimitof the sensor tygeLimit the higher of the SV
I Control output selection
Controloutput | a! RLY RLY orSSR RLY is Relay outputs, SSRis SSR outputs
Big Control type selection
Controltype | ™ ON ON or OFHf o\ is pID control, OFF is ON/OFE control
-y 12 alarmtypes selection
ALLalarm operatbh 1 0 16 Referto 'Alam operation’
AL1 alarm [T 0.4 0~100 Difference needed to returto a non-alarm
Leturn differenc : state for the AL1
! 12 alarm types selection
AL2 alarm operatio Aide’ | 0 0 16 Refer to ‘Alam operation’
AL2alarm - Difference needed toreturnto anon-alarm
_returndifferenc e 0.4 0-100 state for the AL2
Heating/Cooling yr ; " . ; :
ction L HET HET or COL] HET isthe heating mode; COL is the cooling mode
B Parameter 3 group F-7 ]
Parameter Displayl Default | Setting range Description
0 Unlock
1 Lock P-3
Parameter | rp | o 01234 |2Lockp3p2
group lock
3 Lock P-3,P-2,P-1
4 Lock P-3,P-2,P-1,SV setting

Function Description

B Auto-tuning RUN/STOP

"

PID control auto-tuning measures the thermal characteristics and thermal response
speed of various control objects inthe temperature controller itself .
* During Auto-tuning operation, the indicator 'AT' flashes every 1 second.
* After Auto-tuning ends, theindicator 'AT' turns OFF, and Auto-tuniflyy [ ]is setas OFF
automatically.
* At the auto-tuning time, the heating system shall work, and the PV islower than SV.
* Auto-tuning it ] will show when the Control typ€/[d ] code#s"
"HHHH "/'LLLL" error occurs, the auto-tuning will be automatically interrupted.
* When the auto-tuning interrupt, the parametersdt- I. d. B will not be modified.
* After auto-tuning ends, the AT indicator stops flashing, edch [~ d . Ar value is saved
automatically, and back to the RUN mode, working in the néw {. 4 - Ar parameters.

B PID Control
For PID contral, propartional control {F) operates smaoth contral withaut vipration
automatically corrects offset with integral action i1},
and speeds up response to disturbance with differential actiongD,
It shiwes encellant contral results even for control targets with delay fime
Proportional control (P) : Smooth control without vibration
Integral action (I) : Automatically correct offset

* Differential action (D) : Fast response to disturbances

#* Proportional band

The proportional band is the temperature range where PV (present value) is to be

« [ key : Savethe SV setting/ Move to nextitem after saving / Retumto RUN mode after saving (=3s)controlled by adjusting the ON/OFF ratio during the proportional period (T).

* Return to the RUN mode without saving when there is no key input for more than 30 seconds
* Recommended parameter setting sequeReeameter 2 group — Parameter 1group — SV settihgmode

* Changethe parameters of the Inputtype’ ] OTemperature dimit] ] ODecimal pdiht [
SViowlimitBLL ]1OSVhighlimfLH ], and" SV settings will be initiaised
* Afterrestoringthe factory settings
1. All parameterswill be restored to their initial values ( except Control okt [ 1)
2. The SV setting is restoredto "100"

B Parameter 1 group -/ ]

Parameter Display| Default Setting range Description
AL1 alarm temperaturg AL { | 10 Fullrange | For setting the AL1 alarm temperature
AL2 alarm temperaturg AL € | 10 Fullrange | For setting the AL2 alarm temperature
Auto tuning Ak OFF ONorOFF | OFF:Stop, ON: Execution
; F The Proportional band of PID control(°C/°F)
Proportional band 30.0 0.1 999.9] recommended get from auto-tuning
: The Integral time of PID control(sec.)
Integral time ' 240 0 9999 | recommended get from auto-tuning
et The Derivative time of PID control(sec.)
Denvative time d 60 0019999 recommended get from auto-tuning
Control cycle E 20r20 | 10100 E';e Z&g’;‘;‘;ﬁ)‘;ﬁfgﬁgefme 20sfor Relay
fputand 2sfor SSR output.__

. ) For suppress overshooting of PID control,
Suppressingovershootifoff~ 60 10100 it recor?l?nen ded getting frgm auto-tuning
ONJ/OFF return valug ot 2 100999 Egtrwoe gi]o('): IE ;zgtg:‘: etthe interval data
INbut corrects £r 0 -99~999 The controller has no error for correct errors

P occurring in external inputs.

"I Starting proportiondl  Lowestlevel of
i control cycle proportional band

* Time

Output BT i bl T B

;
= H = h ol ]
S W (- Prooorional conoide
OF

If the proportional band width is increased, the time for the PV to reach the SV becomes more longer,

and the offset becomes larger because the control output starts ON and OFF at a lower or
highertemperature.

If the proportional band width is made small, the time for the PV to reach the SV is short,
and the offset is small. But vibration is easy to occur because the control output starts
ON and OFF operations close to the SV.

Temp? Narrow proportional band
,/ (Vibration occurs)
,‘/\ !{-\ !{-\ v rfﬁf!T
%
S\I’ LY I LY F il 1 1

S AT

‘Wide propartional band
(Ot Inrspsesy

s

Time
-



# Integral time
Integral action automatically corrects the oliset caused by proportional control to keep the 5 stable.

Interal time is the unit indicating the strength of the integral operation. Itis the time when the My
atthe constant deviation and the M by the proportional operation are same.

Ittheintegral ime isshortenad, the correction operation becomes stronger, and the offset can be
remowed within 2 shor time, but itcauses vibration.

It theintegral time is long, the correction operation becomes weak, and it takes a long time to
eliminate the offset.

b

Temp.t Offsat

Temp.
Ve x

A short integral time is set

ety

* Imtegral actian M)

= Frona iRt A long integral ime is set

M AL1 Alarm Operation

Time Time

# Derivativa time

The differential action adjusts the manipulated variable in proporion to the slopa of the temperature
changa, quickly responding to sudden termperature changes due to disturbance and sabilising the
conirol within a short time.

Digriwativa time is the unit for the strength of the derivative action. Itis the time when the My

of difterential and the

MV by proportional control are same.

It the derivative timeis shartened, the correction action to the disturbance temperatureis
weakened, and the response to the sudden temperature change is slowed, but overshoot

does notooour.

I thie derivative time iz long, the correction action for the disturbance temparature becomes
stronger, and overshoot is easy to ocour.

Temp. #
S e

Differential action  Temp.4 A long derivative time is st

Vi o
SN

External disturbance

A short derseative time is set

Time

Time

L3

B ON/OFF Return Value

Set the interval data bebween the OM and OFF ot the OM/OFF control.

QNSOFF return value | g | will show, whenthe Controltype| Pigd | is" oFF ~-

Itthe return difference is too small, the control output may become unstable due to external

interferancas.

ON & | CFF
b

Ol FOFF
Teturm e
oH

B Input corrects

w TEMp.

)

The controller itselt has no emor, for comect emors coournng in extemnal inputs.

The input cormect function can be manky used when the sensor cannat be directly attached to the
control ofject to be measured, or when the temperature difference benween the location wharne the
sensor s attachad and the location to be measured & cormected.

+ EBEample] When the actual temperature is 30°C, and the displayed temperature of the themostat
is T, set Input comect [EC | (2 and the display ternperatures is 80T

= HHMM or LLLE is displayed when the input comaction result value, Py, is out of the range

tar e=ch input senscr.

W Shortcut Key

Carametens Dispaly Description
[Fnl 3 -ﬂ'- Operation Aulo-tuning,
bt ] - @ | L]

AT indicatar lashes every 1 e

cortinue to press [ for 3 sec. again to stop

Enter Marual mode, madify output (PO-FLID

bry i) e (G by, pressc, B by arce
tovait mianual mode and retum o RUN rode.

Corkred cutput change, « {4 is Relay oubputs,
&8~ is 55R oubpiits.

B Parameter Reset

Holdon B + &) for 35 will enter -y ;
Alter putting the password 911 | enter the infial=ation settings | 15

Itthe selection is" ag "

Jtwill return;ititis "ygg”, all parameters are initialized.

+ Control output | gLk | won't be initizlised

set - Pasitive alamm value gtive alarmvalue | Desiation
yalg | PuT OSSO [AlL) HEE absolutevalue alam
(ALY
0 OFF Mot used
ALl AL
1 Highlimit alamm _j TR | Ok | K Ceviation alarm
2 Lorew-limit alarm _ET-I 3 l_ T | Cenviation alarm
. L TF —] BLL [ ALL i ]
3 Highlowslimit Ahways OFF Deniation alarm
reverse s
’ Highylow-limit =1 Always ON Deniation atarm
alarm
Absoltevalus . —
Q s L
5 high-Emit am J" I’ﬁln_ I'ITI!_EN_ fbscdute value alamm
Arsnlutevalue II:I"' - el 3 oo B
|3 P L'.:r.-: Absohutevalue alam
10 OFF Mot umad
Standby high-limit Al w )
11 ;:::I-'I'I'I'jljr el _:l I-:El_ _1T. T Deviation alarm
11 i?::h-'llmmh _EFI s T D | Ceviation alarm
e ! —| AL ALz .
12 r:-iﬁmvn: T | Abevany= OFF Derviation alarm
Sty highylow i | =] #LE | AL , -
14 ﬂhm:r. ighow | Abways ON Deviation alarm
g ' W ALL —
15 leﬁmflp . |‘_|'mr ] I Aomnlute value alamm
Standiry dbsohievahos | = e e
16 ket akarm au—'-fT-F' ‘B‘k‘"‘_‘i Abenbute value alamm

M AL2 Alarm Operation
Zame as ALL alarm type, Initial value i="0".
& Deviation Alarm

Used when you want to create a linkagewith the 54
The alarm acticn point changes in response to the change ot 5.

By the differential value Link
Alamn action point
S = Setwith Alarm differential vabse

& Absolute Value Alarm

Used when no required linkage with tha 5S4
User ternperature [ahaobutevalue)

St slarm action points
¥ Fised , .
Az action point e Setwith alamm tarmperature [absolute valua).

& Standby Function
The attachied standby tunction means that when power i on, even i ourrenthy inoan sarm oonditon,
it iz ignored and akvays OFF. When the temperature enters the non-alarm range, the attached sandoy
miodeends.

Example| Alarmtype : Standby low-limit alamn

Alarmvalue e i Hﬁ‘__ r;"_ _T Alarm retum ditference
Vi
- Time
Release standby
Alarm (stand by 1
Alarrn Dwithout stand byl !

M AL1 Alarm Return Difference
Ditference needed to retum to a non-alarm state.
Example) ALL alarm temperature [RL 1] issetto 120, ALL alarm return value [ A4 § ] is 20,

the alamm is OM whean the temperature reach 120°C, and the alarm is OFF when the temperature
is less than LOO°C.

= Range:0- 100°C

o Initialwvalue: 0.4°C

it i P ghelnl aldimm

LRI oa
:'.':-.-::‘u:-:llwl

M |
|—"_' —* s Temp.
Alarrriir =ik

B AL2 Alarm Return Difference

same as ALY Alarm Return Difference, Initigl value is"04"

ZHEFIANG SINNY ELECTRIC OO, LTD:
Mo Chanpsheng Boad, Lushi Town, Yueging City, Zhegang Provinoe, China
vl Sinmy.com | Mail @ sinmy s nnyg.oonm
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