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Temperature controller

1 Functional description
P TRM500
The TRM500 is a versatile temperature controller with switching current up to 30 A. The device has a ouT?

universal input for a wide range of resistance thermometers and thermocouples as well as a digital Relay 5 A

. . ) . ) Temperature Alarm J Alarm
input. It is provided with a relay output, an alarm output, a DC logic output. The outputs can be sensor —»|SENSOR e Load
ontrol

configured for different tasks (see Appendix A). The controller can be quickly configured by using three *T—L oun > ]
Relay 5/30 A g
I

keys. -
. — —ﬂ DI
Functions: Control on/off Pulse

—  On-Off or PID control (see Fig. 1) ii:m;ni:/m switching OSL;S control > VW]
—  Manual control

— 20 mm, 4 digit display, 2nd display optional

—  Digital input filter with an adjustable time constant

—  Custom 2-point linearization

— Digital input (remote start/stop or setpoint change) (see Appendix D)
—  Temperature range alarm

—  Auxiliary alarm output

— Additional logic output (SSR)

—  Configurable outputs (see Appendix A)

— Autotuning function (see Appendix C)

—  Cold junction compensation

— Input calibration (see Appendix E)

— 9 status LEDs

Fig. 2 Block diagram

4 Installation and electrical wiring

Mounting hole

Ordering key:
TRM500-X

5A - relay 5 A, display with 20 mm digit height
30A - relay 30 A, display with 20 mm digit height

Fig. 3 Mounting and dimensions

+display with 10 mm digit height
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2 Safety precautions 1121 3] a5 6 789 101 [12]13] 14

Make sure that the device is fully disconnected from auxiliary power before
WARNING . N .
tarting any commissioning or repair work.

RTD
SSR to 2-wire

Lt N U N L1 N 2 RTD

o] ‘—‘?JQ L
230VAC 5/30A,230VAC 5A, 230VAC |~ t 3-wire
3/20A,30VDC  3A, 30 VDC N S RTD -
0/5VDC \—L«?—‘—‘ i

25-40 mA t 4-wire

+ TC

A CAUTION |Connect the power supply only after the wiring has been completed.

A DANGER Do not use the device where it is subjected to flammable or explosive gas.

3 Specifications Fig. 4 Electrical wiring

The maximum wire size is 0,75 mmz.
Table 1. General data

Power supply 230 (96...264) V AC; 50 (47...63) Hz 5  Maintenance

Power consumption, max. 5VA

Technical maintenance should be performed on the device at least every six months by maintenance

Resistance thermometer Pt50, Pt100, Pt500, Pt1000, Ni100, Ni500, Ni1000 - . .
Accuracy 0.25% personnel apd comprls.lng the follgwmg tasks: .
Connection circuit 2- 3-. 4-wire - Remoylng dust, gllrt and fo.relgn matter from the housing.
Sampling time for 3-wire 0.3s —  Checking mounting of device
Sampling time for 2- / 4-wire 0.2s - Checking connections
Lead resistance, max. 15 ohm The safety guidelines in Section 2 must be observed when performing maintenance.
Reference junction internal 6 T . d
Thermocouple B,JKLLN,RS,T ransportation and storage
Accuracy 0.50% The device must be transported in closed transport boxes.
Sampllng time 0.2s Protective measures against shocks, vibrations and humidity must be observed.
Lead resistance, max. 100 ohm

Digital input

potential free contact

Storage temperature range -30...+60 °C.
There may be no chemically active substances in the air.

ON, resistance max. 70 ohm

OFF, resistance max. 1000 ohm 7 Package content
Relay outputs

5A /250 V AC (resistive), 3A/30V DC —  Temperature controller TRM500 1
OuUT1 optional 30A / 250 V AC (resistive), —  User manual 1
20A/30V DC

OouT2 5A /250 V AC, 3A/ 30V DC (resistive) Appendix A. Output configuration
Solid state relay OUT3 0/5V, 25-40 mA

Dimensions 96 x 48 x 100 mm Output configuration Alarm logic

IP Code front IP54, rear 1P20 | out2 v
Ambient temperature -20...+50 °C S ON[ """"" D (inside range)
Humidity up to 80% (non-condensing) or OFF! : ! .
Weight approx. 160 g ConF=1N" oure

i U (outside range)
ON i e
Il
ConF=2.U OFF ' —

Table 2. Sensor types or t
5 5 ConF=2.Nn
Sensor Parameter Measuring range, °C ]
Pt50 FPsl —100...+850
Pt100 P g —100...+850 "
Pt500 P00 —100...+850
Pt1000 FiE3 —100...+300 ConF=3.U
Ni100 n 00 —60...+180
Ni500 n500 —60...+180 J
Ni1000 niE3 —60...+180
K LPVF —100...+1300
J [ —100...+1200 : f
- Appendix B. Displays and control elements
L PL 2100...4800 PP play
— + i Shotly - increasing of parameter value
N L'P"' 100...+1300 P:e‘::j’ru?value (Operation) - et parameter
T L_Fl t —-100...+400 et ((%perat\on)p > 3s-end of menu (oUt)
- control | (M: I
S I‘.’ lU 5 0...+1750 - gg:a;?we?:egr%?o(upa(g%aljp) Shotly - decreasing of parameter value
R EPr 0...+1750 - paramcter nrmo (S - previous parameter
B tPl’J +200...+1800 ———error (sensor failure, CJC failure, PROG
d exceedance of the measuring range) E Shotly - selecting a menu ftem (Setup)
Disolay D2 SP1 AUTO || ON - confirmation of the modification and switch
e TC play to the next parameter (Setup)
A A - setpoint (Operation) SP2  MAN | ALARM > 3's - switch to the Setup mode (Operation)
SP+A -measuring value (Manual) - cancel modification (Setup)
\ - confrol signal (Manual)
) SP - parameter name (Setup)
SP-A - parameter value (Setup) l Tue -litwhen T > upper alarm limit
- - SP1  -litwhen SP1 or SP1 + SP2is activ l ToRM - litwhen T inside the alarm limits
t's 0 t's - flashes when correction setpoint
Relay ’ ’ - - l Toown -litwhen T < lower alarm limit
A A SP2 - litwhen SP2 or SP1 + SP2is activ
’ - flashes when correction setpoint ‘
ON *‘ m [oN - litwhen OUT! or OUT3 s ON
AUTO - litwhen control is activ
OFF > 0 - flashes when PID autituning l ALARM - litwhen sensor failure and/or exceeding alarm limits
ON/OFF control ts PID control ts l MAN  -litwhen manual control is activ l
Fig. 1 Control
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Appendix C. Configuration

Note: The values in the square brackets are factory settings
>3s Quick Full Exit

setup D) setup ®
= [FREE ——(FL = lol
,

! 1
i I
! !
! 1
! i
1
! !
! 1
! i
1
! !
| - © :
! i
| Setpoint c S . . . . . E
! ® 06 SP1 ontrol ® ensor ® Digital input ® Autotuning @ Calibration Exit i
: adjustment 5 > =T =70 !
; LON S 1 4@:.’ tunt ‘<@T’ LOr~ ‘<:@T-| ouc |
! - i
! Err ﬂ t .@ ¢ el ,
! 1
I ® [ ® o v a1 o N st — ! Fs5e Appendi E ;
1 ! 111 ] Lower alarm limit [0.0] ]l S Y i | I Calibration” | 1
i type [P100 i Digital input mode [oFF; . .
| ; (Lo e s it o A% ki s R R AR ! L =\ :
1 Control [on.oF i [ o oFF = deactivated |
i b pio 1 ©N®u I (10001 i 1 ] -8 = control ON/OFF ] i | 1 !
5 on.oF = ON/OFF i ’ L{H, | jpperaarm fiimi : ‘ i Offset [0.0 ! Set2 = switching SP1/SP2 i | ! h
i Se”tg‘gm e o1le i Range -250...+1800 ! i Lor.A Raﬁge[rgg].e 999 i | Add2 = swiching SP1/SP2+SP2 | | | | ! !
! : 3% I ) ] il mAn1 = Manual ! i i
Ul SP1 %(‘J) Hysteresis [1.0] i Output mode [1.U] i ! Ol ll@F'n - : ! i mAN2 = Manual, gs{ing the Ifst ! i ! i
a N il Il
e %Lé HIoL Range 0...1800 ‘ i LOMV o6 Appendix A) i ! FiLE] o1 meconstant . NStead of Spi-oave 1| | '
Pl otle ! 1.U = OUT1 - ON/OFF or PID N ange0.30s |1 | il Pl ! |
| Y i 88% _ 8EFWT>U'Hi orf=uto) i otle i 1 [P, s | Manual control X : i .
- < t 1
e [CuLel e el | | 80 o orn |1 || R ]| [P bt S |} | | o
i @ﬁ@@ - ! 88% - 8;;‘!! UlosT=UH i i ~—= Range 0..100 Pl Last= Eg?gg\geogéfégeoswnchmg Vo Cancel 1 1
b3 \ |2u=outi-cFF s oNl®e Vs o Manual . 1 !
1 |» | § | =) ﬂ 1 = i i 1 i
| Lower Alarm Limit [100.0] ! OUT2-ONif T>U.HiorT<U.Lo | | =k — i = i . ! !
; " ’ Range -250...+ 1800 ‘ i o = QUT3 - ON/OFF or PID ; @Cﬁ ATD gt (3] i 1 g [ L === | |
- . I (] = 3- — I
|E oo | g onor e U (1] 1 e R Mo L Good| 2| ® 1 | |
e Setoint P [su=guritoNiTE Uk R st pemGonroisgnal L . Lood| & 1 I
[ = | UT2-ONifT < U.lo [ -t -P= Temperature/Control signal ) & = T |
[ SP2 - i OUT3 - ON/OFF or PID bl [ RS alternately i i © e | S e !
i -%» Exit i i L 7777717 | EUE i i § tunE Ry i i
. ' @1};@ 1 }; i i = Autmuning successfully ! X
| ! l [ Prd] PWM period [1.0] ‘ | T AT T T T i - 1o complete i |
! i Range 0..60 s ! Exit i = = i :
1 ! i ST e
i ! otl® | | i [
| i l Ie{/limmuron %uésg%\ength [0.050]‘ ! i S FH’ L ! :
| ! ange s 1 S, T i |
I | i | e} T |
| ! ©ﬁ$® ! ! t E &5 1 i
! 1 (N]y] |
! | [Finl] Conirol OUT1/0UTS [onof] | | \ ‘ |
I i s Flint. P‘%n:rOPID ! fenef] i i Autotuning cannot be ; i
: h; 5 onor ~ ONOTE | : successfully completed i !
1 ! L.
i e @ﬁ$® ! !
I 180 | m—— - mm—— —m—e e e - ———— - ———— ———— ——— ———— ———
| oty -HHSIE Hysteresis [1.0] | ) ) i !
| oE “@m) RERGE 8150 | : ! Switch to factory settings ! |
i I I i 1
! i ! | i i
| P- t [10.00 ' I i i i i
| 1 ’ P oomponeit 0 ] ‘ ; | Press @) and @ simultaneously, then for confirmation } E
| ! i b e e e e el el )
i i oQtl® ! |
! 1 N | 1
: 2| [Ea oy || e ;
5 2 |one | | Disable cold juncti fion (CJC) | !
! 50 S oo 5] ! | isable cold junction compensation (CJC) ! |
| 25 Range 0...999.! X X . . . ! !
| o | | Press g and (R) simultaneously, theng) for confirmation : '
| | i i i
1 ! 1
! | N B
i L S | !
N 1
1 Exit !
! 1
! i
1
1
S |
e T LTS TS T S T =t |
| o Appendix D. Digital input configuration (Parameter InP.F) !
| 1. Setpoint switching '
: A sp2 /\ 1a. Switching SP1/SP2 inP.F = Set2 2a. Manual control, indication inP.F = mAn1 2b. Manual control, indication ,,Control signal” |
i /\ SP1 =285 »Temperature/Control signal* P.ini = 0.0 P F = mAni :
i S N U SP2 =40 Pind =t-P Eirﬂ 7On(qJ R
1 . = 0. 1
1 H _ 1
SP1 Measured value => & P.ind =P !
1 1
! Measured value => Meafgﬁgw '
! SP1=> |
1 1
i S - oI Setpoint => Setpoint=> '
! DI DI Dl —— DI — !
| > Measured value => |
; InP.F = Set2 - switching SP1/SP2 or Measured value => Control signal => !
i InP.F = Add2 - switching SP1/SP2+SP2 SP2 => '
! o Dl Control signal => Measurled.=;> !
! 2. Switching to Manual Control signal value Control signal |
[ A Measured value => manipulation manipulation i
| Control signal => Control signal=p> !
1 SP1 => I
i SP1 @ ® Measured value=> Mea%/léflﬁg=:> .
1
! I
1 1
1 i 1b. Switching inP.F = Add2 Dl —=
i Control signal !
—_—T i —
i —/Dll— - manipulation SP1/SP1+SP2 2};12 - igS Measured valuees Meaigrﬁga ifinPF = mAn2then | |
! - Setpoint = last measu- | |
| -
| o . = Control signal => tpoint=> .| red value !
| InP.F = mAn1 - switching to Manual, when switched back- control with the last setpoint Measured value => 5 K Setpoi :
! InP.F = mAn2 - switching to Manual, when switched back - control with the last measured Dl —— [
| temperature instead of setpoint SP1 => _ :
| Measured value=> if inP.F = mAn2 then !
| 3. Control oryoff DI Setpoint = last mea- !
! . f sured value |
! T Measured value => Setpoint=> i
1
1 1
! SP1 SP1+SP2=> |
i \/‘ Dl —— !
1
I | Measured value => |
! DI | DI !
|
i : > SP1 = !
! InP.F = r-8 - control on/off !
1
b e e . . . ———— ———— ——— —— —— —— —— —— ——— ——— ——— ——— ——— ——— ——— ——— ——— m—— ——— ——— ——— ——— m——— ———— i ———— e ——— ——— ———— ——— ——— o —— ——— ——— —— ———— o ——— ———— o ———— o e e 1
B e i e T e |
[ : : : back to menu i
A
| . Appendix E. Calibration  Calibration” |
! @ asswor ‘ Calibration factor Y1=0 i
| Flashing Y1 @ |
1 i
! < : = ]
! =] ® & |
= =[_91£]2) Colk] 2@ |
1 o o
: < [Forr ]2 |
1 i
! 1
. @ To calibrate the first point: ] '
! connect a resistance decade (for RTD) or mV-signal (for TC) save calibration factor Y1 i
: as a reference signal to the input ,,Sensor* :
! Measured value & Adjust temperature ‘ RELY ‘ i ? don' save calibration !
i => & ' (e S L factor Y1 !
! according to the ‘ 24 h according to the => |
| reference table !
i reference signal ® © % [<= !
] @ I
! 1
| flashing value |
i i 1 1
i svr;cej[??ggu?felgrauon s save calibration factor Y2 i
1 1
i don't save calibration |
i factor Y2 |
! ]
| |
| |
! 3nd point calibration * ** :
i when required !
1
! ]
i save calibration factor Y3 |
! |
1
| don't save calibration !
| factor Y3 |
e e e TTmmrmrmrmr Ay ey P T T T T T T 4
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