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Thisinstrument is warranted against any manu-
facturing defects for a period of twelve months
from the date of installation, or eighteen months
from the date of supply, which ever is early.

Kindly note that:

1. Thewarranty islimited to repairing the instru-
ment and no responsibility is taken for any
other damage resulted

2. The warranty will be void if the instrument is
opened or tampered in any way

3. The faulty instrument has to be returned to
our factory, carriage prepaid & duly insured.
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Kindly forward thisproduct manual totheend user.

Theuser isrequested toread themanual thoroughly

beforeoperatingtheinstrument.
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As you unpack

(

Congratulations
on buying a
Programmabl e Temperature Controller!

Asyou unpack kindly ensurethat
1. Thematerial receivedisingood condition
2. You havereceived thefollowing materid:
a) Programmable Temperature Controller as per your
order
b) Mounting bracket pair
d) Thismanua aongwith Warranty certificate

In case of any discrepancies contact our customer support
department immediately.

We are sure you will get long and trouble free service
from our system.

\s J

G )

=1 Weneed your feedback :

Every attempt ismadeto makethismanua clear and easy to
understand, so that theuser caninstdl, take care of and fedl
confident in using our product. Wewel come your valued
suggestionsto help usimprovethis product aswell asthe
document and make it more user friendly.

S J
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Important Terms

1)

2)

3)

Control Logic(CL ): Thelogicfor relay actuation, i.e.
a) CL = High Control Action. Thecontrol actionis
such that the process temperature must not go abovethe
setpoint. Processvalue < Setpoint Relay ON
Thisisgenerdly usedin heating applications.

b) CL = Low Control Action. Thecontrol actionis
such that the processtemperature must not go below the
setpoint. Processva ue> Setpoint Relay ON
Thisisgenerdly usedin cooling applications.

Hysteresis: TheOn/ Off differentia gap for an On/ Off
controller. Figuresbelow show the hysteresisfor both high
and low control logic.

Output . Output
A CL = High CL = Low

Relay ON Relay < <
ON i OFF ~ ~

A y \ N

7

Relay Relay
OFF <- ON

OFF ON

SN N

b
Hys.

Ter,np.
SP SP

Arrowsindicate Processtemperaturetrgectory.

SP = Setpoint

HYS = Hyseress

On Delay Time: Theminimumtimedurationwhich hasto
elapse beforeareay status can change over again. Thisdelay
timeoverridesthe hysterisys settingsfor the setpoints.
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Fault diagnosis

1 Erroneous/ Irrelevant indication
Improper sensor / improper sensor connection
/ improper sensor location.
Calibration error.
System Hang (Restart the system).

2 No indication on display
No Supply .
Supply voltage not as per specifications.
Loose PCB interconnections.
System Hang (Restart the system).

3 "OPEN' indication on display
Improper sensor connection.
Sensor open.

4. No relay output
Relay faulty.
Incorrect Relay logic.
Improper Set point.
Change over tracks on PCB burnt dueto overload.

5. Fluctuationsin Readings
Supply voltage not within specified limit.
Sensor faulty / improper sensor connection.
Noise pick-up on sensor / sensor cabl e (use proper
shielding/ isolation).
Excessiveambient temperature.

If a problem persists please contact our customer service department

immediately.
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| ntroduction

Bargraph Indicatorsand
Controllersplay an
important partinany
processindustry. Quick
and accurate
messurement and
control of a process
prameter will improvethe
final product quality,
reliability and reduce
rejection. Bar graph
indication and control is
thereforeoneof theprime
considerations in any
processindustry

The Sleek 92 seriesisa
Microcontroller based
Linearised Indicator cum
Controller with user
friendly programming
fecility. TheSleek 92 has
been designed for fast

(] ELECTRONICS
* S¥STENs AMD DeVICES

and accurate measurement and control of temperature.
Linearisation of signals provides high accuracy even for most
nonlinear sensors. Theingtrument isdesigned using highly rdiable
€lectronic components. Processtemperatureisdisplayed directly

indigits, giving better resolution.

The Sleek 92 accepts all typesof Thermocouples, Pt - 100, 0
to 20 mA as well as 4 - 20 mA as input. Wide ranges of
measurementsare available depending on thesensor used.
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Theinstrument isimmune to mechanical vibrations. Even the
mounting positionwill not affect the measurement accuracy. Use of
highly reliabled ectronic componentswith |ow tempearature coeffi-
cient ensureslong and troublefree service. Theinstrument istested
for itsperformance under variousclimatic conditions.

Principle of Operation :

Sleek 92 seriesisbased on the principle high input impedance
amplifier feeding an analog to digital convertor. Theinput signal
generated by thetransducer isfed to asignal conditioning amplifier,
output of whichisdigitised by theADC. Thisdigitd sgnd islinearised
by software, displayed and compared to the set value by the
microcontroller whichinitiates the programmed relay action. The
linearisation, display and rel aysare controlled by themicrocontroller
by virtue of the system software.

Features:

e Microcontroller basedlogic
e Linearisationof controlled variableachieved through

softwaregiving high accuracy

e Highly compact

e Dust and vermin proof enclosurewith epoxy powder
codting.

e User sdlectable Control Logic
e Programmingthroughtactilemembranekeys
e NVRAM enablesdatastorageevenineventsof prolonged

power falure
® Fastresponsetime
e Fal saferelaylogic

e MaximumMTBFandminimumMTTR

ESD
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Precautions

Taking care of your equipment is just as important as buying the best
equipment. So simply take the following precautions and ensure a long,
trouble- free servicefrom your temperature measurement and control system.

s e Three wire system for connecting Pt-100 sensor to the instrument.

e Same area of cross section for al the three wires.

e Appropriate compensating cables for connecting T/C to an instrument

e Appropriate Thermally conductive media between Thermowell & sensor sheath.
[ )

[ ]

[ ]

Proper sheathing material as per application and environment.
Proper size crimped wire termination lugs with insulated sleeves & ferrule no’s.
Proper size screw driver for making connections to the terminations and also while
adjusting calibration and set points.

e Fuses of correct ratings for mains and relay outputs.

Sensor cables must be isolated from power cables.

Insert minimum required sensitive length in the measurement object.
Operating temperature should be 80 % of the maximum specified temperature.
Check that al the wiring is firm and as per wiring diagram.

Recalibrate instruments only when errors are confirmed with the help of
certified calibrators.

e Output loads connected should be within specified limits.
e Select a Sensor / Instruments / Instrumentation Panel manufacturer who has the
required technical knowledge and infrastructure inhouse.

Terminal joints or junction boxes. Only firm soldered joints must be made if
necessary.

Exposure of thermocouple head to temperatures greater than 90°C.
Too large sheath diameter as this may introduce time lag.
Mechanical stresses and vibrations.

Sharp objects for operating front panel membrane keys.

Excessive relative humidity.

Magnetic field / inductive pick up / noise.

Excessive Ambient temperature variations.

Direct radiant heat.

Corrosive gasses in the surroundings.

Chemicals or pressure wash for cleaning instruments.

Excessive tightening of mounting accessories.

Excessive light from being incident on displays.

17 ESD
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Calibration procedure

Warning : Thisprocedureisto be carried out strictly by

£ technicaly qualified personnel only.

Theinstrument iscalibrated at thefactory using 0.05 % accurate cali-
brating instruments. No calibration should berequiredin normal case,
however if theinstrument requiresre-calibration, the procedureto be
followedisgiven below.

~
5.0 OUTPUT CALIBATION MODE

Ve

\

©

CALIBRATION MODE )
\

N

( Display shows message for )

2 seconds

Qero

!

Unit displays PWM count )

H
@00

v

( Display shows message for )

2 seconds

Qspan

}

Unit displays ADC count |

x
(=

p4

K4 <

O

)

m

This mode is password protected. Default
password is 191

This mode is achieved by pressing the Function
and Enter key simultaeously for 2 seconds.

Display shows the Zero calibration message
for 2 seconds indicating 4 mA output is to be
achieved.

By incr. and dec keys change the count so that
4 mA is achieved on the output

Display shows the Span calibration message
for 2 seconds indicating 20 mA output is to be
achieved.

(4] By incr. and dec keys change the count so that
20 mA is achieved on the output

ESD
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Specifications

Model

Bar graphindication
LED dimensions
Ranges

Input

Decimal point
Indication accuracy
Least count

: Seck 9225BGlI
150 nos. of RED LED

1 2X5mm

: Programmable from-999 to 9999.

1 4-20mA

: Selectable

1+/-0.2%of FS, +/-1digit

:0.1°C upto400.0°C, 1°C above400°C
Accuracy deviation due to

a) Temperature change :+/- 0.02%/°C,refat 25°C

b) Supply Variation
No. of Setpoints

Outputs

Control action
Relay logic

Relay ON indication
On/ Off hystersis
Display

Ambient Temp. range
Sensor break indication
Sensor break protection
Power supply
Transmitter supply
Relative Humidity
Power consumption
Weight

Mounting

Dimensions

Cut out

Keypad Lock

:+-0.01%/V
:Two
Setpoint Adjust and Read:

Through Flat Membrane key pads and 4 digit
display respectively on front panel

: 1 set of potential free Relay change over contacts

rated 5 Amp resistive at 230 V AC per setpoint

: On/ Off
- User selectable High or Low logic.

HighLogic: Actua temp. < Set point - Relay ON
for heating application

Low Logic: Actual temp. > Set point - Relay ON
for cooling

: By Red LED per setpoint

: Programmable from 0.1t09.9°C
. 4 digit seven segment 10 mmRED LED

:0to55°C

‘Upscale[ g P E Al

: Relay ‘Off’ (Relay ‘On’ by demand)
:230VAC, +/-10%),50Hz

: 24VDC, +- 1V @30 mA

: 90 % Non Condensing

16VA

: 1200 gmsAprox.

: Flush panel mounting

1144 (H)x 72 (W) x 100 (D) mm
1138 (H) x 68 (W) mm

: Unit is password protected. Default password 134.

ESD
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[llustrations

A) Front view
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Sleek 9225 BGI

Calibration procedure

g Warning: Thisprocedureisto be carried out strictly by

= technicdly qualified personne only.

Theinstrument iscaibrated at thefactory using 0.05 % accurate cali-
bratinginstruments. No calibration should berequiredin norma case,
however if theinstrument requiresre-calibration, the procedureto be

followedisgivenbeow.

4.0 CALIBATION MODE

/

©

CALIBRATION MODE

A

( Display shows message for )

2 seconds

!

Unit displays ADC count

v

Display shows message for )

2 seconds

!

Unit displays ADC count )

This mode is password protected. Default
password is 191

Display shows the Zero calibration message
for 2 seconds indicating 4 mA is to be given
as input.

Feed 4 mA from a stable source. Unit displays
the ADC count corresponding to input.

Display shows the Span calibration message
for 2 seconds indicating 20 mA is to be given
as input

Feed 20 mA from a stable source. Unit displays the
ADC count corresponding input given. Count should
be greater than 3600 to be accepted as valid entry.

ESD

ESD
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Display trimming mode

OFsT

‘_[

Program trimming value

uug

|53
.l

Display Device Address

HOD

‘_I

Program Device Address

ar
uu i

<@
<

Display baud rate mode

BRUD

‘_|

Program baud rate
9500
Uy

) I

o0 0000

RUN MODE

o000

Indicates offset value, to be added or
subtracted from process value.

By inc & dec keys offset value can be
programmed between -200 to +200.

Indicates that device address used
communication is being programmed .

By inc & dec keys device address can be set
between | to 247

Indicates that baud rate for communication is
being programmed .

By inc & dec keys baud rate in kbps is selectable
between 012 = 1200, 024 = 2400, 048 = 4800,
096 = 9600 or 192 = 19200

ESD
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B) Rear View
Refer Manual
for Servicing m
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Operation
Block Diagram
: Field
X Signal n N
—— Conditioner —» Amplifier Display :
Transducer : .
& : : Control
Transmitter | : 1 I . through
: ©  Contactor
Micro- Rel
Keyboard - controller elay
Field

1. Transducer : Thisisexternally connected to theinstrument.
Typesavailableare Pt - 100, Thermocouple, 4-20/ 0-20 mA
current signa

2. Signal conditioner: Thiscircuit acceptstheprocesssigna
fromthesensor performsthe necessary compensation
(Ambient compensation for T/C and lead wire compensation
for PT- 100) and convertsit into suitablesignal level for ADC.

3. ADC: Thisisal2hit SuccessiveApproximationtypeADC

inbuilt themicrocontroller. It acceptstheanaoginput sgnd,

convertsit into digital dataand feedsit to the processor for
further action.

4. Microcontroller: Thisistheheart of theunit andisinter
facedtodl other peripheras. Thetransducers, membrane
keypad, display, memory and output rel aysfunction under
the command of themicrocontroller.

5. Memory: Therearetwomemory elementsprovidedinthe
circuit. Oneisthe EPROM for monitor (main) program storage
andthe other isthe NVRAM for storage of various user

ESD

3.0 SETTINGS MODE

[ SETTINGS MODE |

J

Display decimal point modd

ocPt

4_I

Program display point )

1234

Display lower limit mode

LT

4_I

Program lower limit

ann
oy

<
<

Display upper limit mode

nnT
(W]

‘_I

Program upper limit

(Teln]
[N]N]N)

Display lower limit mode

2
=
| [—
-

er limit

3
2

Program

< c2
cJ
!

Display upper limit mode

OuLY

4_I

Program upper limit

nNM
Uy

0006 0000

0000

o

eo000

@do0

Indicates that decimal point position of the unit is to be
selected.

By inc & dec keys decimal position can be selected.
Current position is flashing and will be common to all
parameters.

Indicates that lower limit of the setpoint is
being programmed

By inc & dec keys setpoint lock at lower
value can be programmed. Setpoint will not go below
the value set here.

Indicates that upper limit of the setpoint is
being programmed

By inc & dec keys setpoint lock at upper value
can be programmed. Setpoint will not go above
the value set here.

Indicates that lower limit of the range of 4-20mA
output is being programmed

By inc & dec keys lower limit corresponding
to 4 mA can be programmed

Indicates that upper limit of the range of 4-20mA
output is being programmed

By inc & dec keys upper limit corresponding
to 20 mA can be programmed

ESD
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( \ - -
+0 PROGRAM MopE . programmed parameters and processvariables (evenin events
O of prolonged power failure).
PROGRAMMODE 6. Keypad : Feather touch membranekeysare provided on
thefront panel for user programming. Thesekeyshave
Parameter Display By incr. & dec. keys select the setpoint featureslikelonglife, negligible contact bounce, ease of
| ) to be programmed Opa‘a| on.
! © 7. Display: Thefront pand carriesal theindications. These
Program selected Setpoint | @ By incr. & dec. keys, program the arecontrolled by the CPU. Therearefivedigitsonthefront
L J @  Yaluefor selected setpoint pand for indi cating various messagesand parameter val ues.
l ® 4 LED'sindicatetherday statusof 4 corresponding setpoints.
Thisactsasan interface between user and CPU.
Display Hystersis mode Indicates that selected set point
Hystersis value is being programmed . 8. Outputrelays: Therearefour relays, onefor each setpoint.
. J
| ®
Program Hystersis A @
By inc & dec keys hystersis can be
002 @ set from 0.2 to 9.9 Deg. C.
\ J
© : .
- \ M odes of Operations:
Display On Delay Time mode Indicates that selected set point ON DELAY
-m time is being is being programmed .
L ) 1. Program Mode:
. ! . © Inthismodethe user can program all the setpoints, control
Program On Delay Time (4) By inc & dec keys On delay can action etc.
@ be set from 0 to 240 seconds
® 2. RunMode:
(— R By incr. and dec key high or low logic can be selected P H
Display & Program Relay gic) @) 111 - ndieates high logte. and Lo - raclcates low logie In thismodethe display shows the processval ue.
© BothHi & Lo displays will be flashing.
l ’ ® For programming sequence please refer program flow chart.
( N\
RUN MODE Note:
\ ) In program mode if function key @
is pressed then unit will branch to auto
mode. All values followed by Enter key
will be stored, else the value will be discarded.
Repeat the procedure function key coresponds to enter key
for other Setpoints.
G - g J

ESD ESD
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Installation procedure:

[é{/‘ Alsoobserve" Precautions' asgiveninthismanual ]

Theinstrument should be mounted inaplacewhereitisclearly visible
and accessible.

1. Inserttheinstrument inasuitablecut out andfix it using the bracket
pair provided onthesides.

2. Maketheconnectionsasshownin Rear View diagram.
3. All connectionsshould befirm.

4. Incaseof Platinum Resi stance bulb connect Red wiretotheto
thetermind with small resistance shown, Green wireto thenext
termind & Black wiretothethirdtermina. The Black and Green
wiresare shorted and connected together at one end of the bulb
insdethebulb head.

5. Incaseof Thermocouple connect the positive of thesensorto' +*
terminal and negativeof thesensor to'- 'terminal.

6. Ensureproper earthingto theinstrument.
7. Ensuredl theconnectionsareas per System connection diagram.

10 ESD

Program Flow Chart

FLOWCHART

1.0 MAIN MENU

Power On

Display Process
Value & function
in accordance
with Prog. mode

Func
key pressed?

Func & Dec.
key pressed
simultaneously
for 2 secs?

-9

Func & Incr.
key pressed
simultaneously
for 2 secs?

60

©

PROGRAM MODE SETTINGS MODE ) |CALIBRATION MODE
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