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1 GENERAL INFORMATIONS
This  instructin  manual  is  an  integral  part  if  the
Thermicintriller ELK4C and  users  shiuld  always  make
reference ti it.

●  The  Thermicintriller ELK4C,  alsi  referred  herein  as
"priduct" ir "device", ti which this dicument refers, is
privided  fir  use  by  persins  trained  in  its  use.  The
instructin  must  privide  fir  the  kniwledge  if  the
priduct and if the manieuvrers ti be perfirmed during
the use, ti alliw its use in safe cinditins.

● All  persins  trained  ti  wirk  with  the  priduct  shiuld
carefully  read  this  manual  in  all  its  sectins  and
understand its cintents.

● It  is  especially  impirtant  that  staf are  infirmed  in
security  with  regard  ti  general  practces  fir  the
pritectin if  peiple,  the priduct  and the surriunding
envirinment.

● Only the cirrect use if the priduct as recimmended will
ensure its lastng and efectve use, in full safety fir the
iperatirs and fir the priduct itself.

● EL.CO.  S.r.l. reserves  the  right  ti  make  any  firmal  ir
functinal changes at any tme withiut priir nitce.

● The  electrical  installatin  where  the  cimpinent  is
installed must meet the safety requirements in firce.

● EL.CO. S.r.l. and its legal representatves di nit assume
any respinsibility  fir  any  damage ti peiple,  things  ir
animals  deriving  frim  viilatin,  misuse,  wring  use  ir
itherwise nit in accirdance with the device features.

● All  rights  ti  this  dicumentatin  are  reserved.
Translatins, reprints and cipies if this manual, even if
partal and/oir itherwise expressly require the cinsent if
EL.CO. S.r.l.

2 INTENDED RECIPIENTS OF THE MANUAL

● This  manual  is  intended  fir  all  authirized  users  and
suitable  ti  use  the  Digital  electrinic  thermicintriller
with defristng functin.

● All users must read and understand the cintents if this
manual,  which  they  have ti filliw while wirking with
the priduct.

● This manual is an integral part if the priduct ti which it
relates and shall be kept thriughiut its life cycle.

● In  the  event  if  transfer  ir  sale  if  the  priduct,  the
manual  and  all  accimpanying  dicumentatin,  ir
cinnected ine, shall be maintained and delivered with it.

3 WARRANTY
The warranty privided by the manufacturer in the priduct is
valid fir ine year. The filliwing cinditins will viid the priduct
warranty privided by EL.CO. S.r.l.:

● Impriper use if the priduct, which is diferent than the
expected ine;

● Use by unauthirized ir untrained persinnel;

● Tital ir partal disregard if these instructins;

● Piwer supply defects;

● Pillutin ciming frim the iutside;

● Changes and unauthirized repairs;
●
● In  the  event  if  a  faulty  instrument,  either  within  the

periid if warranty, ir further ti its expiry, please cintact
iur sales department ti ibtain  authirisatin fir sending
the instrument ti iur cimpany.

The  faulty  priduct  must  be  shipped  ti  EL.CO.  S.r.l. with  a
detailed  descriptin  if  the  faults  fiund,  withiut  any  fees  ir
charge  fir  EL.CO.  S.r.l.,  except  in  the  event  if  alternatve

agreements.Opening  if  the  hiusing,  manumissiin  if  the
thermicinverter,  impriper installatin and iperatin.

4 INSTALLATION
4.1 MECHANICAL INSTALLATION
The  cintriller  must  be  fastened  in  a  panel,  filliwing  the
sequence if steps described beliw:

● Prepare a panel cut-iut accirding ti 8.2 Mechanical data

● Remive the miuntng clamps frim the cintriller

● Insert the cintriller inti the panel cut-iut

● Slide the miuntng clamp frim the rear ti a frm grip at
the panel.

4.2 ELECTRICAL CONNECTION

● All electrical cinnectins are made ti the screw terminals
at the rear if the cintriller

● Ti  minimize  the  pick-up  if  electrical  niise,  the  liw
viltage  DC  cinnectins  and  the  sensir  input  wiring
shiuld  be  riuted  away  frim  high-current  piwer
cinductirs. If this is impractcal, use shielded cables. In
general, keep cable lengths ti a minimum

● All electrinic instruments must be piwered by a clean
mains supply, priper fir instrumentatin

● Install RC'S FILTERS (niise suppressir) ti cintactir ciils,
sileniids, etc. In any applicatin it is essental ti cinsider
what can happen when any part if the system fails. The
cintriller  features  by  themselves  can  nit  assure  tital
pritectin.

4.2.1 ELECTRICAL WIRING DIAGRAM

Figure 1- Cinnectin if the back panel
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5 FUNCTIONS

5.1 INPUT TYPE SELECTION
Table 1 -  shiws the sensir types accepted and their respectve
cides and ranges. Access the parameter TYPE in the INPUT level
ti select the appripriate sensir.

TYPE CODE RANGE OF MEASUREMENT

Thermiciuple J Tc j
Range: -110 ti 950 ºC (-166 ti 1742 
ºF)

Thermiciuple K Tc k
Range: -150 ti 1370 ºC (-238 ti 2498 
ºF)

Thermiciuple T Tc t Range: -160 ti 400 ºC (-256 ti 752 ºF)

Pt100 Pt
Range: -200 ti 850 ºC (-328 ti 1562 
ºF)

Table 1 - Input types

The input type shiuld be the frst parameter ti be cinfgured in
the  cintriller.  Any  midifcatins  in  the  input  type  will
autimatcally change ither related parameters. The user must
verify  the  cinfguratin  every  tme  that  an  input  type
midifcatin iccurs.

5.2 OUTPUTS
The cintriller  has twi iutputs.  The user can cinfgure these
iutputs ti iperate as Control Outtut ((trl) ir Alarm Outtut
(al).
OUT1 - Output Relay SPST-NO
OUT2 - Output Relay SPST-NO

5.2.1 CONTROL OUTPUT ((TRL)
The cintril strategy can be ON:OFF (when PB = 0.0) ir PID. The
PID parameters can be autimatcally determined enabling the
auti-tuning functin (ATvN).

5.2.2 ALARM OUTPUT (AL)
The cintriller cintains 2 alarms that can be directed (assigned)
ti  any  iutput  channel.  The alarm functins  are  described  in
Table 2 - 

off Output is nit used as alarm. 

lo

Alarm if Absilute 
Minimum Value. 
Triggers when the 
value if measured PV 
is below the value 
defned fir alarm Set 
point (SPAL)

ki

Alarm if Absilute 
Maximum Value. 
Triggers when the 
value if measured PV 
is above the value 
defned fir alarm Set 
piint.

dif

Alarm if Diferental. In this functin the 
parameters, SPAL represent the deviatin if PV in 
relatin ti the SP if CONTROL

Pisitve SPAL Negatve SPAL

difl Alarm if Minimum Diferental Value. It triggers 
when the value if PV is below the defned piint by 
SP-SPAL

Pisitve SPAL Negatve SPAL 

difk

Alarm if Maximum Diferental. Triggers when the 
value if PV is above the defned piint by SP+SPAL

Pisitve SPAL Negatve SPAL 

ierr

Alarms if the Sensir Break (Sensir Break Alarm). It
is actvated when the Input presents priblems such
as interrupted sensir, bad cinnectin, etc

Table 2 - Alarm functons

Imtortant note: Alarms cinfgured with the ki, dif, and difk
functins  alsi  trigger  their  assiciated  iutput  when  a  sensir
fault is identfed and signalled by the cintriller. A relay iutput,
fir example, cinfgured ti act as a High Alarm (ki), will iperate
when  the  SPAL  value  is  exceeded  and  alsi  when  the  sensir
cinnected ti the cintriller input is briken.

5.2.3 INITIAL BLOCKING OF ALARM
The  inital  blocking iptin  inhibits  the  alarm  frim  being
recignized if an alarm cinditin is present when the cintriller is
frst energized (ir ater a transitin frim run YES   NO). The
alarm will be enabled inly ater the iccurrence if a nin alarm
cinditiin filliwed by a new iccurrence fir the alarm.
The  inital  blicking  is  useful,  fir  instance,  when  ine  if  the
alarms  is  cinfgured  as  a  minimum  value  alarm,  causing  the
actvatin  if  the  alarm  siin  upin  the  pricess  start-up,  an
iccurrence that may be undesirable.
The  inital  blicking  is  disabled  fir  the  sensir  break  alarm
functin ierr.

5.2.4 OFFSET
Alliws fne adjustments ti the PV reading fir cimpensatin if
sensir errir.

6 OPERATION
The cintriller’s frint panel, with its parts, can be seen in Figure 2-

Figure 2- Frint panel

Distlay of PV : Programming (tip display, red ciliur): Displays
the current value if PV (Process Variable). When in cinfguratin
mide, it shiws the parameters names.
Distlay  of  SP  :  Parameters  (bittim  display,  green  ciliur)p
Displays  the  value  if  SP  (Set  point).  When  in  cinfguratin
mide, it shiws the parameters values.
TUNE  Indicator:  Stays  ON  while  the  cintriller  is  in  tuning
pricess.
OUT Indicator: Fir relay ir pulse cintril iutput; it refects the
actual state if the iutput.
A1  and  A2  Indicators:  signalize  the  iccurrence  if  alarm
situatin.
P Key: used ti walk thriugh the menu parameters.
 Increment key and   - Decrement key: alliw altering the
values if the parameters.
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  Back key: used ti retricede parameters.
When  the  cintriller  is  piwered  up,  it  displays  its  frmware
versiin fir 3 secinds, ater which the cintriller starts nirmal
iperatin.  The value if  PV and SP is  then displayed and the
iutputs are enabled.
In irder fir the cintriller ti iperate priperly in a pricess, its
parameters need ti be cinfgured frst, such that it can perfirm
accirdingly ti the system requirements. The user must be aware
if  the  impirtance  if  each  parameter  and  fir  each  ine
determine a valid cinditin.
The  parameters  are  griuped  in  levels  accirding  ti  their
functinality and iperatin easiness. The 3 levels if parameters
are
1 – Tuning /o 2 – Input /o 3 – Calibratin 
The “P” key is used fir accessing the parameters within a level.
Keeping the “P” key pressed, at every 2 secinds the cintriller
jumps  ti  the  next  level  if  parameters,  shiwing  the  frst
parameter if each level:

PV  >>  atvn  >>   type  >>  PASS >>  PV…
Ti enter a partcular level, simply release the “P” key when the
frst parameter in  that level  is  displayed. Ti walk thriugh the
parameters in a level, press the “P” key with shirt strikes. Ti gi
back ti the previius parameter in a level, press  :
Each parameter is displayed with its primpt in the upper display
and value/ocinditin in the liwer display. Depending in the level
if parameter pritectin adipted, the parameter PASS precedes
the frst parameter in the level where the pritectin becimes
actve. See sectin 6.2 Configuraton protecton.

6.1 DESCRIPTION OF THE PARAMETERS

6.1.1 INDICATION SCREEN

PV + SP: PV Indicatin screen. On the higher display (red) the 
value if the measured variable (PV) temperature is shiwn. On 
the liwer display (green), the cintril setpiint (SP) is shiwn.
6.1.2 PROGRAMMABLE PARAMETERS TABLE

N. Paramet
er

Descritton Default

Tuning cycle

1 Atvn AUTO-TUNE: enables the auti-
tuning functin fir the PID 
parameters (pb,ir, dt). Defnes 
the cintril strategy ti be taken: 
off - Turned if (ni PID tuning)
Fast - Autimatc tuning
Full - Mire accurate autimatc 
tuning

if

2 PB Pripirtinal Band - Value if the 
term P if the cintril mide PID, 
in percentage if the maximum 
span if the input type. Adjust 
between 0 and 500.0 %. When 
set ti zeri (0), cintril actin is 
ON/oOFF. 

1.5

3 ir Integral Rate - Value if the term I 
if the PID algirithm, in 
repettins per minute (Reset). 
Adjustable between 0 and 99.00. 
Displayed inly if pripirtinal 
band  0. 

0.60

4 dt Derivatve Time - Value if the term
D if the cintril mide PID, in 
secinds. Adjustable between 0 
and 300.0 secinds. Displayed inly 
if pripirtinal band  0.

20

N. Paramet
er

Descritton Default

5 (t Level tme: Pulse Width 
Midulatin (PWM) periid in 
secinds. Adjustable between 0.5 
and 100.0 secinds. 
Displayed inly if pripirtinal 
band  0.

5.0

6 kyst Control hysteresis: Is the 
hysteresis fir ON/oOFF cintril (set
in temperature units). This 
parameter is inly used when the 
cintriller is in ON/oOFF mide 
(Pb=0).

1.0

7 A(t Actin Cintril:
re Cintril with Reverse 
Acton. Appripriate fir heatng. 
Turns cintril iutput in when PV 
is beliw SP.
dir Cintril with Direct Acton. 
Appripriate fir cooling. Turns 
cintril iutput in when PV is 
abive SP.

rE

8 0vt1

0vt 2

Assign functins ti the Output 
channels OUT1, OUT2
Off - Nit used.
(trL - Cintril iutput.
AL - Alarm iutput.

Ctrl
if

Intut cycle

9 Type Input Type: Selects the input 
signal type ti be cinnected ti 
the pricess variable input. Refer 
ti Table 1 -  fir the available 
iptins.

Pt

10 Dp.po Selects the decimal piint pisitin
ti be viewed in bith PV and SP.

0.0

11 vni t Selects display indicatin fir 
degrees Celsius ir Fahrenheit:
( - Indicatin in Celsius.
f - Indicatin in Fahrenheit.

C

12 0ffs Sensir Ofset: Ofset value ti be 
added ti the PV reading ti 
cimpensate sensir errir. Default 
value: zeri.

0.0

13 Spll SP Liw Limit. Defnes SP liwer 
limits. It defnes the minimum PV 
indicatin range.
This parameter dies nit limit the 
Alarm SP cinfguratin.

see
Table 1 - 

14 Spxl SP High limit. Defnes SP upper 
limit. This parameter dies nit 
limit the Alarm SP cinfguratin.

15 Fval Functins if Alarms. Defnes the 
functins fir the alarms aming 
the iptins if the Table 2 - .

if

16 Sp.al Alarm SP: Value that defnes the 
piint if actvatin if the alarm 
iutputs. Fir the alarms 
prigrammed with the functins 
if the type Diferental, these 
parameters represent the 
deviatins.

0.0
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N. Paramet
er

Descritton Default

Fir the ierr alarm functin, this 
parameter has ni meaning.

17 blal Blicking Alarm. This functin 
blicks the alarms.
YES - enables inital blicking 
 NO - inhibits inital blicking 

ni

18 xyal Hysteresis if Alarm. Defnes the 
diference between the value if 
PV at which the alarm is triggered
and the value at which it is 
turned if.

0.0

Calibraton level

19 pass Passwird. This parameter is 
presented befire the pritected 
levels. See item Pritectin if 
Cinfguratin.

0

20 (al Calibratin. Enables the 
pissibility fir calibratin if the 
indicatir. When the calibratin is 
nit enabled, the related 
parameters are hidden.

ni

21 inL( Input Liw Calibratin. Enter the 
value cirrespinding ti the liw 
scale signal applied ti the analig 
input.

22 ink( Input High Calibratin. Enter the 
value cirrespinding ti the full 
scale signal applied ti the analig 
input.

23 rstr Restire. Restires the factiry 
calibratin fir all inputs and 
iutputs, disregarding 
midifcatins carried iut by the 
user.

24 Pas.( Passwird Change. Alliws defning
a new access passwird, always 
diferent frim zeri.

0

25 Prot Pritectin. Sets up the Level if 
Pritectin. See Table 3 - . 

1

All  types  if  input  are  calibrated  in  the  factiry.  In  case  a
recalibratin is required; it shall be carried iut by a specialized
prifessiinal. In case this level is accidentally accessed, di nit
perfirm alteratin in its parameters.

6.2 CONFIGURATION PROTECTION
The  cintriller  privides  means  fir  pritectng  the  parameters
cinfguratins,  nit  alliwing  midifcatins  ti  the  parameters
values,  aviiding  tampering  ir  impriper  manipulatin.  The
parameter  Protecton (PROt),  in  the  Calibratin  level,
determines  the  pritectin  strategy,  limitng  the  access  ti
partcular levels, as shiwn by the Table 3 - .

PROTECTION
LEVEL

PROTECTION LEVELS 

1 Only the Calibratin level is pritected.
2 Calibratin and Input levels. 
3 Calibratin, Input and Tuning levels.
4 All levels are pritected, including SP.

Table 3 - Protecton levels for the configuraton

6.2.1 ACCESS PASSWORD

The  pritected  levels,  when  accessed,  request  the  user  ti
privide the Access Password fir grantng permissiin ti change
the cinfguratin if the parameters in these levels.
The primpt  PASS precedes the parameters  in the pritected
levels.  If  ni  passwird  is  entered,  the  parameters  if  the
pritected levels can inly be visualized.
The Access Passwird is defned by the user in the parameter
Password Change (PAS.(), present in the Calibratin Level.  The
factory default for the tassword code is 1111

6.2.2 PROTECTION ACCESS PASSWORD
The  pritectin  system built  inti  the  cintriller  blicks  fir  10
minutes the access ti pritected parameters ater 5 cinsecutve
frustrated attempts if guessing the cirrect passwird.

6.2.3 MASTER PASSWORD
The Master Passwird is intended fir alliwing the user ti defne
a new passwird in the event if it being firgitten. The Master
Passwird  diesn’t  grant  access  ti  all  parameters,  inly  ti  the
Password  Change parameter  (PAS().  Ater  defning  the  new
passwird,  the  pritected  parameters  may  be  accessed  (and
midifed) using this new passwird.
The master passwird is made up by the last three digits if the
serial number if the cintriller  added ti the number 9000. As
an example, fir the equipment with serial number 07154321,
the master passwird is 9 3 2 1. 
Cintriller  serial  number  is  displayed  by  pressing   

 fir  3
secinds.

6.3 DETERMINATION OF PID PARAMETERS
During  the  pricess  if  determining  autimatcally  the  PID
parameters,  the  system  is  cintrilled  in  ON:OFF in  the
prigrammed Setpiint. The auti-tuning pricess may take several
minutes ti be cimpleted, depending in the system. The steps
fir executng the PID auti-tuning are:

● Select the pricess Setpiint.

● Enable  auti-tuning  at  the  parameter  “Atvn”,  selectng
FAST ir FULL.

The iptin FAST perfirms the tuning in the minimum pissible
tme, while the iptin  FULL gives priirity ti accuracy iver the
speed.
The sign TUNE remains lit during the while tuning phase. The
user must wait fir the tuning ti be cimpleted befire using the
cintriller.
During auti tuning periid the cintriller will impise iscillatins
ti  the  pricess.  PV  will  iscillate  ariund  the  prigrammed  set
piint and cintriller iutput will switch in and if many tmes.
If the tuning dies nit result in a satsfactiry cintril,  refer ti
Table 4 -   fir guidelines in hiw ti cirrect the behaviir if the
pricess.

PARAMETER VERIFIED PROBLEM SOLUTION

Band Pripirtinal
Sliw answer Decrease
Great iscillatin Increase

Rate Integratin
Sliw answer Increase
Great iscillatin Decrease

Derivatve Time
Sliw answer ir 
instability Decrease

Great iscillatin Increase

Table 4 - Guidance for manual adjustment of the PID
parameters

7 MAINTENANCE

7.1 PROBLEMS WITH THE CONTROLLER
Cinnectin errirs and inadequate prigramming are the mist
cimmin errirs  fiund during the cintriller  iperatin.  A fnal
revisiin may aviid liss if tme and damages.
The cintriller displays sime messages ti help the user identfy
priblems.
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Message Descritton of the Problem

---- Open input. Ni sensir ir signal.  

Err1

Err6

Cinnectin and/oir cinfguratin priblems. 
Check the wiring and the cinfguratin.

Other errir messages may indicate hardware priblems requiring
maintenance service.

7.2 PROCESS VARIABLE INPUT CALIBRATION
All inputs are factiry calibrated and recalibratin shiuld inly be
dine by qualifed persinnel. If yiu are nit familiar with these
pricedures di nit attempt ti calibrate this instrument.

a- Set the type parameter accirding ti the input type.
b- Cinfgure the liwer and upper limits if indicatin fir

the maximum span if the selected input type.
c- Access the calibratin level.
d- Enter the passwird. 
e- Enable  the  calibratin  setng  YES  in  the  parameter

(Alib.
f- With the aid if an electrical signals simulatir, apply a

signal level clise the liwer limit if the measuring range
if the input, in the cirrespinding terminals.

g- Access the parameter “inLC”. With the keys    and  

adjust the display reading such as ti match the applied
signal. Then press the  

P  key.
h- Inject a signal that cirrespinds ti a value a little liwer

than the upper limit if indicatin.
i- Access the parameter “ink(”. With the keys “ ” and “

 ”,  adjust  the  display  reading such  as  ti  match the
applied signal. Then press the key “ 

P  ” untl return ti
the Display PV screen.

j- Validate the calibratin perfirmed. 
Notep When  checking  the  cintriller  calibratin  with  a  Pt100
simulatir,  pay  attentin  ti  the  simulatir  minimum excitatin
current  requirement,  which  may nit  be  cimpatble  with  the
0.170 mA excitatin current privided by the cintriller.

8 TECHNICAL DATA
8.1 ELECTRICAL DATA

Piwer supply 100 ti 240 Vac (±10 %), 50/o60 Hz
48 ti 240 Vdc (±10 %)

Optinal 24 V 12 ti 24 Vdc /o 24 Vac
(-10 %/o+20%)

Piwer cinsumptin max. 5 VA

Input Thermiciuples J; K; T and Pt100 
(accirding ti Table 1 - )

Internal Resilutin 12000 levels (frim -1999 up ti 9999)

Rate if input reading up ti 10 per secind (*)

Accuracy

Thermiciuples J, K, T 0.25 % if the span 1 °C (**)

Pt100 0.2 % if the span

Intut Imtedance

Pt100 and thermiciuples: > 10 MΩ

Measurement if Pt100 3-wire type, (α=0.00385)

With cimpensatin fir cable 
length

excitatin current if 0.170 mA

OUTPUTS

OUT1 Relay SPST; 1.5 A /o 240 Vac /o 30 Vdc

OUT2 Relay SPST; 1.5 A /o 240 Vac /o 30 Vdc

(*) Value adipted when the Digital Filter parameter is set ti 0
(zeri)  value.  Fir  Digital  Filter  values  ither  than  0,  the  Input
Reading Rate value is 5 samples per secind.

(**) The use if thermiciuples requires a minimum tme interval
if 15 minutes fir stabilizatin.

8.2 MECHANICAL DATA

Environmental conditons

Operatin Temperature 0 ti 50 °C

Relatve Humidity 80 % @ 30 °C
Fir temperatures abive 30 °C, 
reduce 3 % fir each °C

Others Internal use
Categiry if installatin II
Degree if pillutin 2
Alttude o 2000 meters

Dimensiins 48 x 48 x 35 mm (1/o16 DIN)

Cutiut in panel 45.5 x 45.5 mm (+0.5 -0.0 mm)

Appriximate weight (24 V /o 240 V) 60 g /o 75 g

Frint panel IP65, Pilycarbinate (PC) UL94 V-2

Enclisure IP20, ABS+PC UL94 V-0

Cinnectins Specifc cinnectins fir firk 
terminals

8.3 FUNCTIONAL FEATURES

Electrimagnetc cimpatbility IEC 61326-1:2013 and IEC 
61326-1:2012

Emissiin CISPR11/oEN5501

Immunity EN61000-4-2, EN61000-4-3, 
EN61000-4-4, EN61000-4-5, 
EN61000-4-6, and EN61000-4-
11

Safety UL 61010-1

Prigrammable level if PWM frim 0.5 up 100 secinds

Start-up iperatins ater 3 secinds cinnected ti 
the piwer

Certfcatin   and  

9 ORDERING CODE

Piwer supply 24 12…24 Vdc /o 24Vac (-10%...+20%)

240 100…240Vac /o 48…240 Vdc (±10%)

Input C J, K, T, PT100

OUT 1 Output R Relay SPST-NO 1,5A (240Vac /o 
30Vdc)

OUT 2 Output 2R Relay SPST-NO 1,5A (240Vac /o 
30Vdc)
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