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E5SCSZ OMRON
Temperature Controller

| Instruction Manual ’

Intreduction

Thank you for purchasing this OMRON product.
Read this instruction manual and thoroughly
familiarize yourself with the function and
characteristics of tha product before using it.
This product is designed for use by qualified
personnel with knowledge of electrical systems,
Keep this instruction manual for future reference.

OMRON Corporation

@ Al Rights Reserved

/N\CAUTION

Precautions for Safe Use

The servica life of the output relays depends on the swilching capacity and swilching
conditions. Consider the actual application conditions and use the praduct within the
rated Joad and electrical service life, Using the product beyond its service life may

occasionally result In contact welding or burning.

CAUTICN - Risk of Fire and Electric Shock.

betore servicing.
c) Signal Inputs arg SELV, mited energy.

oulputs of diferent Class 2 ¢lnguits,

a} This product is UL listed as Open Type Process Controt Equipment, It must be
mounted in an enclosure that daes not allow fira o escape externally.
b) Mere than one discannact switch may be required to de-enargize the equipment

d) Caution: Te reduge the risk of fire or electric shock, do not Intercennect the

result In minor injury due to electric shock,

Do not touch the teminals while power I;belng supplled. Doing so occasionally

firg, or i

Do not allow pieca of metal, wira clippings, or tine metallic shavings or Tiings from
inslafiation to antar the product, Dolng 3o may cctasionally result in electric shock,
).

LA AL

maderata injury, or property damage.

Do nat use the prochuct in locations where flammable or explosive gases are present,
Dolng so may occaslonally result In minor or maderate explosion, causing minor or

Do not attempt ic disassemble, repair, ar modify the praduct. Dolng 50 may
occasionally result In minor or medarate Injury dise t electiic shock.

L Safety Precautions

Tighten the screws on tha tarminal black using tha tightening torque within tha following| .
ranges (0.74-0.90N.m) . Loose screws may occasionally causa fire, resufiing in minor]

or moderate injury,or damage to the equipment.

Unexpected oparation may result In equipment damage or accidenta if the Saiings are
noi approprialg for the controlled system. Set the Temperatuse Controller as follaws:

«Setthe of the Temp
tha controllad system,

COFF befcre operating the

- Tum the power supply to the Tempearaiure Controller OFF belare changing any
swilch setting. Switch settings are read only when the power supply Is turned QN,

* Make sura that the INIT swiich In the con(l:rul mode selector swilches is tumed
ontraller,

so that they are appropriate for

®Key to Warning Symbols

N\ cAuTION

using ke product.

Indicales a polentfally hazardous situation which, if not
avoided, is likely to result In mincr or moderate Injury or|
praperty damage. Read this manual carefully befere

{acilities and equipment.

Ensure safety in the event of product failurs by 1aking safety measures, sugh as
Installing a saparate ovarheating alarm system. Produet failure may occasionally
prevent control operations or alarm gutput, rasuliing In damage to the connected

locked securaly in place.

Faulty terminal contact rmay rasult in a fire or equipment maffunclion. When
Insarting the Temperature Controller inte the rear case after selting the swilches,
<check the watartight packing and make sure that the top and bottem haoks are

1) Do not use iha following lecations:

Locations whare water o il may splatter on the Temperatura
Contreller

Locations where directly exposed to suniight

Locations where dust or cormasive gas is present(in particular,
suffur or ammonta gases}

Locations subject to sudden or exireme changes of temperature
Locations where condensation or ica may form

Locatlons subject to strong shocks and vibration.

2) To reduce he risk ol fire ol electric shack, install in a controlled
envirenment relatively free of contaminants.

3) Use and store the Temperature Controller within tha specified
ambignt lemperature and hurdity ranges.  necessary, cool the
Temparature Gontrollar,

4) Do et prevent heat dissipation by obstrusting the periphery of the
Temperature Gonlreligr, De not block the vents on the Temperature

Controller.

5) Use the specified size of crimp terminals (M3.5,width:7.2mm max.) 1o
wire the terminal block.

B) To connect bare wires te the terminal block, use AWG24 to AWG14,
(Lenglh of expased wire: 5 to 6mm)

7) Bo sure to confirn the name and polarity for each terminal bafore
wiring the terminal block.

8) Do nol connect anything 1o unused terminals,

) The voltages output (controf cutpul) is not electrically Isolated from the
internal circuits. Whan using a grounded temperature sensar, da not

connect any of the eontrol autput teminals to ground. Otherwise
unwanted curment paths will cause measurament erors.

10) Install the Temperature Gonteller as far away as possible from
davices that emit strong, high-frequency energy or devices that cause
surges. Keep the Tamperature Coniroller wirlng separate fram
high-veltage, high-gurrent power lines, Avoid connegting in paralial
with a power line or on the same line as a power line,

11) The power supply voltage and load must be within the rated and

specilled ranges.

12} Use a swilch, relay, or other contact so that the powér supply
voltaga reaches the rated voltage within 2 seconds. If the applied
voltage is increased gradually, the pawer supply may not be reset
or mallunctfens may occur.

13) When axecuting seif-tuning, tum CN the power cf load (e.gheater)
simultaneously or befora iurning on the Temperature Conlroller,

14) After tuning en the power,lhe ismperature contraller wil start until
2 seconds, please give enough consideration of control clouit
setup,

15} Install a switch or clrcuil breaker that allows Lha operator fo
immediately tum olf the powar, and label sultably.

16} Allow a wam-up time of at least 30 minutes.

17} Be sura that tha platinum resistance thermometar type and the input
type set on tha Temparatura Controller arg the same,

18)Tha output may turn OFF when shifting to cerain levels. Take this
into consideration when performing control,

18) After turning off the pawer, the conneslion points of switch and
velay ¢an nol decrease tha vollage slowly, this can avold the wrong
action and storage error.

20) When exiencing the tharmocouple fead wires, always use
compensaling conductors sultabla for the typa of tharmocouple. Do
not extend tha lead wires on a platinum resistance thermomater.
Use anly low-resistance wira {5 @ max. per line) far lead wires and
make sura that ihe resistance is the same for all three wires.

21) Whan drawing out the contrelier from the case, do not apply forca
that would deform or after the Product.

22) When drawing out the controller from tha case to replace tha

Product, check the status of tha terminals,
If necessary, replace the rear case as well.

23} If you need to draw out the Temperature Contreller, ture off tha
pawer first.Naver touch the temminals or the electrenic companents,
oF subject them to physical shock. When inserting tha Temperature
Controller, do not allow the electric components ta contact tha case.

24} Static elactricity can damage intemal components. Always touch
grounded metal to discharge any static electricity befora handling
the Temperature Conlroller. When drawing out the controller fram
the case, do not fouch the electronic compenents or pattems on the
board with your hand, Hotd the Tamperature Gontroller by the edge
of the front panel when handiing it

25) Do ot usa palnt thinner or similar chermical to cloan with. Use
standard grade alcahol.

26) Use taols when separating parts for disposal.

Il Mounting

® Dimensions

®lnstallation Diagrams

Ingert the release loal (see the
following diagram) into each of

The ESCSZ can be remavad from the case to perform maintenance without

removing the leminal leads.

84 @Flush mounting (Pane! cutgut)
C48 5, 78 In the pack . Individual mounting {mm) Sida-by-side mounting (mm) « Insert the centroller threugh the mounting hate In the panel
* Main unll A (48 % rumiber of unis 2.5/, (1-4mm thickness). Push tha adapter on fram the rear and
=i * Adapter 1 45'38 ° {asten tfamporararily,removing any gap betwaen the controller,
Ca * Instruction Manual *1 plane and adapter. Finally, secura two fixing screws.
ﬁ = ~ Chack out paper ™1 3 - » When more than one machina is installed, make sure that
gﬂ —L 3 qe 1ha amblant temperaiure does not excead the specified limil.
oo 1 o e 4 + Closa side-by-side meunting is possibla In ona direction only,
57 AH AH 3 3 E allher horizontally or varficaly,
[ * The maln unit can be remeved for maintenance without
%l ILI d disconnecting the terminal wiring. 2 Aecommended panel thickness is ¥ to 4 mm.
sz * Do not remove {he terminal biock, Doing s0 may resull in H
= fallure or malfunction. —
g —— S
;
@®Names of Front Parts ®Tarminal Layout
@Display .
Temperature Tam!:_:ralum Ind‘u:atur " ' . Mode indicalors @ESCSZ-RTO, -QTO (No alarm output type)
Indicater @ present lemp el alarm sat femp . L .
Ty of nput ski¥ valun is cisplayed LED devitienindicalors AL e et layod
. N 4 : Litwhen the difference batwsen the present temperaiure and N ) Gontrol output . Rulv' outpul
LeD dovalon F===—7 ] Qe e S fmpeaite s rgr an 405% P Mo le) o Vomeowew A
ndicators BN G O—f— M : Litwhen the difference beiween the prasant tsmperaiure and Swilches tha display batween the present lemparature, sat Do nat
(| U Alarm outpul the set femperature Is within £0.25% FS. Uniar 1O ":e alam set and Input shift value. —— — | a ot use
) operation W : Lit when the difference between the present temperatura and P own key @ [ @_{
Mode indicators | _.g fu] el indicator tha sat femperatura Is smaller than «0.25% FS. The sal te alarm sat tomparaurs, o inpul shift - A @ | oonotuss
Mode ke AL ST or AT will fiash an the temparatura indicator when salt-tuning vajue will increase when tha Up Key is pressed. ! Da not (3) @ De notuse
puu bl o aute-tuning is being performad, ‘The set temp alarm set femp ara, or input shill use B
Culpul operation indleator value wlll decrease when the Down Kay Is pressed. -—{1) @ -
OUT : Conirel cuiput indicator Hiddan prolection key ] Input power supply
Al Lit W:‘@I': the nuulpmlnéljlditun is ON; not lit when the output functlon is OFF. %ol values can ba changed when Ihe proteclion ewitch is +pe(3) @ @ 0T ATy
arm ouiput cperation indicatar Iding dewn the hidden protection key and e ne
Hidden P ion key ALM : Alarm indicator ‘?rr::;{":c;:la 3p ::rDawen kays. P ¥ ™ 124v  AG/DC type
Litwhen the alarm 1 furction is ON. " amacouple no potarity)
Platinumn rasistanze hermamelot
@ 8witch @Removing the E5CSZ from the Case

@ESCSZ-AITO,-CHTO (Alarm outpid fype}

the two Insertion holes to Tou 1. Inserl tha teel inta the twe 100l holes (one on Gonrol outpct < el
raleasa tha hooks at the top Standard 840t Seswivar tha tap and one on the bottom} and releasa the « Voliaga oulput olay aulput Alam oulput(replay outpul)
;T:s I;altLDQm p::\:::: ::r;’luﬁa.rai. (witmm) Too! hole hoaks, 12V OC 2ImA Crasislive lsad) 250V AC 1A[ras/stiva lnad)
1 2, Ingert the toal in the gap between the front
forward to drawing ol iha £ panel and /war case, and pull out the front panel —~® —|@=, @ |Donotuse
Temperature Gontrober. B stightly. Hotd the top and botiom of the front —® — @_/ ® |[—
o panal and carglully pull it out leward you, - Do net A Alamm
without applying unnecessary force, we @ ®
il 3, When inserting the ESCSZ, push tha ESGSZ o B
s toward the rear case until it $naps Into posltion. B |n.,u¥ power supply
®Frolaction switch White pushing the ESCSZ into place, push Hee(® @ @ |
* The profection swiich can ba furmed ON to disable the Up and Down down on Ihe hooks on the top and botlor * 100-240V AC typa
keys and pravent satting mistakes. surlaces of the rear case so thal the hocks are Thamocoupls -2av ACIDG typa
+ The Mods kay, however, will operata even when the protestion switch securely locked In place. Be sure that elecironic Piatinum resislance thamometsr (o polarity)
{s ON {l.a., tha display can be switched between the present temperature, compenenis do nol coma inte cantact with the
INIT switch set tamperaturs, afarm sot iemperature, and Input shift value). case,
Protection swilch * The default is*"OFF".
H Operation : o
@ Specifications
M Setting
Pawer supply voltage 100-240VAC type o
. o re " . . 24VDC OR 24VA! ;]
Step1 ) Set the operating specifications with the switches. Set the control temperature Operating Trequercy frii b
, } raling vollage range 85 1o 110% of the rated vaoltaga
® Control mode selector switch @ Alarm mode selector switch @Temparature g;?:lenuempsralum -10 lo 55°C
ont T indication {Avoid freszing or cordensation)
T H H ! H ! B E H H SWho|  Alam type Alarm culput Amblent humldity AH 25 1o 85%
' i Altitude Max.2,000m
e 7 = 5 r = T 0,9 |No atarm function Ol,.u(lpul all . i Characteristic:
el T < E & Present tndication accuracy Thermoco;.lple o vl o
Switch Function OFF ON 2 o q . (£0.5 % of indication valua or 21°C,
Fal E a mul temperalure "1 which Ts greater) 1 digit max.
’ X o Platinum resistance themometer
1 | PID -ON/OFF ONJOFF control | 2-PID control P — = ey plrrmerpisey
B -l which is greater) +1 cigit max.
e | Conlrol poriad 20 saconds 2 secands B — % q Sat tamperalurs Fower consumplion  GVA (100-240V AC)
" . orr i ¥ indicator lit. 3VA {24V AC)
3 Forward/reverse operation Reverse Nermal [ . . ﬁ:’v (24v DCI)
. + Uppar-and lower-range| ON ANSOr lnpu[ \Brmocouple
4 Input shift Disabla Enable 4 oFF Eﬂ =] Platinum rasistance themometer
i - Control gutput Ralay output250V AC 3A (resistiva kad)
5 | Thermometer replacement [ Thermocauple | Flatinm asistancy Upgarand owert [ B q e P VDM’;B oﬁmmﬂzv DC(21|('nA)
- . 5 [with smneby sequance] st BA o Alarm output Relay outpul:250V AC 1A (resistiva kag)
6 Selection (8] F =] Mechanksal life of relay 10 milllon oparations
vndy s | E Elecirical life of relay 100,000 operations
« All switches are OFF by default. & | daviation oFF , Conilrol method ON/OFF of 2-PID contral
* Hysteresis is 0.1% FS when ON/OFF conlrol is selected. [P—— = H q Input shift value *3 Others: .
The PID parameters are automatically set for aptimum control by ST (self-tuning) 7 | standey soquene | O 5 BA Storage lemperature 25 l?dsfﬁ c | o §
when 2-PID control is selectad, eviatian) orpt: ST Fecommandad fuse %g"h"zsgf,‘;:g%;:‘: roation)
» The input shifi values will be affective even whan the input shift is not displayed R on . anul Jow-breaking Eapacir)?'
{i.e., when displaying the input shift Is disabled). B | ppertimt s _ 1 To start AT (auto-uning), Gross &nd hold the Up and D";‘““r::" simu “‘““";:"‘:’i'm or Waeight Aporox,120g (maln unit ony)
To disable the input shift, set the input shift value to HO. The default setling is HO. LE Pertomn tha sama opaetion lo siop AT, o . Degree of prolection Frant panel : P50, Enclosure Category 2

® Temperature range selector switch
Conirel mode selector switch 5: OFF

Gentrol moda sefector switch §: ON

*For alarms 1 to 7, set the alarm valua (X) to lhe daviallonfrom tha set point.
For alarm 8, sat the alamm value (¥) 1o the absolula value from 0 *Gr°F.
*The defaultis *2" (Deviation upper limit).

‘When

*2 Displayad only for models with alarms.

alarm mode salecigr switch is set ta O or 9, no alamm temparature 13 displayed.

*3 Input shift valuo (s nol displayed whan pin 4 of control modo selector switch is set
1o OFF.

nput | Setting Satling range Input | Selting Setling ranga
GC uF uc DF
K 1] -89 t0 1300 -99 to 1999 o -99 10 850 «9% to 1500
1 0.0t0199.9 | 0.010199.9 1 0.010199.9 0.0to 199.9
J 2 -99 to 850 -99 1o 1500 Pioa| 2 -89 to 89 -99 10 99
a 0.0t0 1999 | 0.010199.9 a 0to 200 0to 200
L 4 -99 to 850 -99 to 1500 4 0 1o 400 0to 400
5 5
¢ / / 6 / /
[ / / [17] / /
[ e |/ / [ te] [/ £
9 9

{as per IECED523)
Rear case : IP20, Terminal sacticn : IPG0
Installation category 1, polluion degree 2
{as per JECE1010-1)

insiallation environment

«Tha al iput wil tum OFF when € 1}

* Tha range ol 5 lo § can not be used.

I the Input valua exceads the display imk (-39 to 1998}, though it i wilhin the conlrol ranga, [cec] will ba gisplayed under -99 and
ehove 1999. Under lhesa condilions, control eutput and alam output wilt operate normally.
#1 Alarm output {Modela with alanm outpt fype only)
<Tha alam culptt will oparale as an abrormally high temperalurs alanm output when FFF [s displayed {flashas).
« Th alacr pulpi will oparale ae an abriormally low lemparatuma alamm oulpu when === 18 displayed {flashas),

is displaysd.

Memory protection EEPAOM (non-volatile memaory)
{Number ol writa cperations: 1,000,000)
SELF-DIAGNOSTIC FUNCTION Terminal Field wiring terminat
gﬁ:c ?(rrﬁr uccur:f, 1wl beddisplay??hun the lampagrlnuie display,
the type of emar and correct the error accordingly. . e
poe e Suitability for Use
Display| Error Meaning ction | Revarse | Norrsal | OMRON shall not bo respansible for cenformity with any slandards, codes,
:gﬂliﬂ'wmlm mnmwwnu i Wlmﬂ""mﬂﬂ'a“;“- o reguiations that apply 1o the combinatizn of the products in tho customor's
FEF Talkc, erpiatnum OFF | OFF applicatlon or use of thaproduct. Take all nocessary steps to dotormino tho
g * TaPimutieput m”:‘hm"fg'.‘ﬁf:ﬁrw"“‘ suitabiity & the product for tho systoms, machinas, and equipment wilh which
Sensor | _mAnge. C”‘“‘"‘“‘““%.?.L':W.,:-m 1L will be wsed. Know and obsarve all prohibitions of use applicakis lo this product,
orror = The Temporaiur haa fallin TR URGAMTIOW FMDETatD, | fpe, NEVER USE THE PRODUCTS FOR. AN APPLICATION INVOLVING SERIGUS
.- *1 | * The poiery tposina and nagalive of bsrmocoupl has bean RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM
(hashing)  The plsleum retsance ammomaler hesteled. OFF | OFF AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND
deunedat o fan o sek tampera THAT THE OMRON PRODUGT 15 PAGPERLY RATED AND INSTALLED
rangd. L e T FOQR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT CH SYSTEM,
Et! h::nn‘w Memory has talled gﬁ‘xﬁwowmm ‘| oFr | OFF Soe alse Product calalog for Warranty and Limilation of Labllity.

Conformity to Safety standards

Reinforced insulation is providad between Input power supply,
relay cutputs, and between ciher fanminals.
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