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SECTION 1 INTRODUCTION

1.1 GENERALDESCRIPTION
The OMEGA® CN5000 Serigs Digital Controllers are designed for
maximum versatility ataneconomical price. These unitshave standard
featuresincluding a 10amp mechanicalrelaywith eitheraproportional
“or ON/OFF control, an easy-to-ready LED display, push-to-engage
setpoint knob, and LED indication of output status. J, K, T or E
thermocouple types maybe used asinput, with either *Cor °F display.

-y TABLE 11
. MODELNUMBERS AND RANGES _

lnput Type | Range [’ No. of Outputs Model Number
J ' 0to6s0°C | Single CNB001J1
Iron g Dual CNE002J1
Constantion 010 1000°F . {; Single CN5001J2
T Dual CNED02J2
K 0t02000°F - | Single CN5001KY
Chromel 010 1000°C “ Single ‘ CN5001K2
Alumel Dual i CN5002K2
0 to 1000°F ____Single CN5001K3
Dual CNS002K3
T 019.350°C Single CNG001TY
e G 4 » Dyl CN5002T1
Copper 0to 680°F Single CNS001T2
Constantan : Dual CN5002T2
8610 350°C Single CNS001T3
Oual CNB002T3
E 010 650°C Single_ CNS001E1
Chromel Dual - CNB0O2E1
Constantan 010 1000°F Single CN5001E2
Dual CNS00ZE2




TABLE 1-2
OUTPUTS, MODES, OPTIONS
OUTPUT OPTIONS-
PRIMARY OUTPUT MISCELLANEOUS OPTIONS
ORDERING ORDERING
SUFFIX DESCRIPTION SUFFAIX DESCRIPTION
A , Relay El ownscale brea
{CN5001 only) protection
B1 0-24 Vdc switched, E2 Surface mount
time proportioning bracket (n/a with
: options, F1F2)
B2 . 0-24 Vde switched, PID E3 Aux. 0-5 Vdc recorder
(CN5001 only) : output (CN5002 only)
D1 1.5 A SSR, time prop. t4 Outputinversion,
(Obsolete) primary output
D2 15ASSR, PID E5 Adjustable on/off
{obsolete) v differential (CN5001
only, N/AF2,D2, B2,
G1,G2)
FA 20 Amp SSR &6 Burst proportionin
(CN5001 only, N/AF2,
D2,B2,G1, G2)
G1 4-20 mA, time
proportioning (CN5001 E7 Tracking Second
only) Setpoint
G2 4-20mA, PID (CN5001 E8 Hi?h Limit-Latching
only) Relay (CN5001 only)




1.1.1

1.1.2

Table 1-1shows Model Numbersforboth thesingleandthedual output
models along with availables ranges, Tables 1-2 describes the various
options.Forexample,aModel CN5001J 1-Fisasingle20ampsolid state
relayoutput, time proportional/on-off, 0-650°C controllerfor use witha
“J” type thermcouple.

The modular design of these controller enables them to be used in
various applications, These optional control modes and outputs are
also available as field installable kits. Various output options include
solid state relay and 4-20 mA proportional current. PID (proportional-
integral-derivative)controlisalso available,with eitherrelay or current
output, -

CN5001 Single Satpoint

The CN5001can be operated as either proportional or ON/OFF control-
ler. Set the adjustable bandwidth at up to 10% of full scale and it's a
proportional controller; or, with the bandwidthsetto 0, ON/OFF control
with a 0.25% of span differential s possible. To read and adjust the
setpoint, simply depressthe push-to-setknob, andtumittothe desired
setpoint.

Thestandard CN5001is availablewith either J,K, T, orEthermocouple
types, and has a 10A mechanical relay. Available options include solid
state relays or proportional current outputs and PID control.

CN5002 Dual Setpoint

Thefirstsetpoint of the CN5002 incorporatesthefeaturesof the CN5001
with addition of an independent second setpoint and output. The
second setpoint temperature may be set to any value within the full
span ofthe controller, indegendent of the first setpoint. The output on
the second setpoint is ON/OFF. The second setpoint is blind and is set
by a screwdriver adjustment.



1.1.3 BS5001Bench Top Controller

This model number is a single setpoint CN5000 Series controllerin a
Bench Top Case, shipped with manual addendum M441A which
describe the Bench Stand operation.



SECTION 2 INSTALLATION
2.1 UNPACKING

Remove the Packing List and Vverify that all equipment has been
received, If there are any questions about the shipment, please call

OMEGA Customer Service Department.

Uponreceiptofshipment,inspectthecontainerand equipmentforany
signs of damage. Take particular note of any evidence of rough
handling in transit. Immediately report any damage to the shipping

agent.

NOTE
The carrier will not honor any claims unless al shipping
materialissavedfor-theirexamination.Afterexaminin an
removing:_:ontentg save packing material and carton inthe
eventreshipmentis necessary.

22 MOUNTING

The Series CNS000 Controllers are compact and versatile units,
requiring only 37/8 “ of panel depth for mounting. They may also be

surface mounted, using an optional bracket.

WARNING
Tomaintain statedcalibration accuracy, theinternalchassis
should notbe separated fromits enclosure. Always mount
controllers in a place isolated from shock, vibration,
moisture and dust, Make sure of adequate spaceforaccess
to wiring terminals, Locate unit where ambient temperature
remains between 32° to 130°F (0° to 55°C).




22.1

222
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Panel Mounting

The cutout dimensions are 35/8 “ (82mm) square, as shown in Figure
2-1. Referring to the Figure, install gasket, then place enclosure into a
Banel opening making sure controller faceplate is oriented vertically.

lacethe mounting struts alongthetop and bottom grooves(asshown
in Figure 2-1), then thread in mounting screws and tighten until struts
arefirm against back of panel. If wiring spaceis restricted, firstwirethe
unit through the cutout, then mount.

Surface Mounting

AlICN5000 Controllersmay besurfacemountedfacingeithertotheside
orfront. Refer to Figure 2-2 for mountin%holes. The surface mounting
bracket is available with the unit. The bracket may also be used for
mounting the controller inside an electrical box or enclosure.

CN5001/5002 POWER CONNECTIONS

WARNINGS

Besure powercordisnotpluggedinwhen attachin theline
voltage wire to unit. Do not plug in until installation is
complete.

Wirethe controllersforcompliance with local and national
electriccodes. Usewirenolargerthan 14 gage. Observethe
markings for the terminals; incorrectlyappﬂed wiring may
damage the unit.

Removethe protectivecoverfromtheback ofthe enclosure (2 screws).
Notethewiring diagramontheprotectivecover.(See Figure2-3.)Retain
the cover and replace when wiring is completed.



PANEL CUTOUT par DIN-43708

)
i

ey

25° MAX MANEL ’ .
‘ I 164 mem) THICKNESS B
MOUNTING STRUTS
M\

Figure 2-1. Panel Mounting
7



*SURFACE MOUNTING *SIDEWALL MOUNTING B

932" 2MTG HOLES
(7 ymem)

O

413 )
1049mm | ,

L "USE EXISTING TERMINAL COVER SCREWS TO MOUNT BRACKET YO CONTROL J

Figure 2-2. Surface Mounting
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CAUTION: 380
ELECTRIC SHOCK HAZARD.
REPLACE COVER AFTER WIRING.
KEEP ALL TERMINAL SCREWS TIGHT.
<‘ om (&) [a] (=] ) 8
e —— LINE TERM
+o 1 + _15VACG6&7 | 7
-2T S 230VAC6 4B
7 o g 6
73 —
’ 5
RELAY 2
/ 4 (CN5002 ONLY)
COM (OR)
47020mAOUTPUT ) | 3
{OR) SSR LINE '2
N.C.(coou | 2 }i
NO (HEAT} {OR) Y
470 20mA OUTPUT {+) | 1
{OR) SSR LOAD

Figure 2-3. Wiring Diagram for CN5001/5002
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Feed powerleadwiresthroughlar erconduithole. Attachthe stripped,
bare ends ofthewiretoterminals6and 7 for 115 Vacorterminals 6and
8for230Vac(seeFigure2-4). Standard powerconsumptionis8.5watts.

WARNING '
Connecting 230 Vac to a controller wired for 115 Vac will
permanently damage controller.

THERMOCOUPLEINPUT CONNECTIONS

_ Use thermocouple or extansion wire and connectors matching the

unit's thermocouple calibration to make all connections between the
thermocouple sensor andthe controller. Feed thermocouple or exten-
sionwire ofappropriatetypethrough thesmallconduitholeand attach
the leads to sensor terminals A and B.

Thermocouple lead wires and extension wires are color-coded. The
negativelead(-)isred,and connectedtoterminal B. The positive (+)lead
iscolor-coded (see Table 2-1)andis attachedtoterminal A. Ifashielded
cable is used, ground at one end.

The compensation resistor assembly (see Figure 2-4) should remain
oonneaed,orbereconnected,betwaenterminalsBandDaﬁerthermo—
coupleinstallation.

Do not run thermocouple leads in the same conduit with
power or load leads.

10
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HEr=—x~Ja
"I NEUTRAL N
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\ Y
1 [2]3Tals e}l la\/’, 230 VAC
R AR,
Yo Vo

Figure 2-4 CN5001/5002 Connections

TheCNSOOOControllersalsoprovidethermocouplebreakprotection. If
the thermocouple sensor opens, upscale break protection circuit pro-
vides simulated high temperature input. In normal heating applica-
tions, heat will be turned off. Downscale break protection circuit
providessimulated lowtemperature input, withcoolingelement being
turnedoffinnormal cooling applications. To changefromupscalebrea

Eyotect;og)todownscalebreakprotection,simplymovethejumper(see

igure 2-5),



TABLE 2-1
THERMOC RE COLOR-CODING
- POSITIVE |NEGATIVE
| CALIBRATION TYPE | | MATERIAL () | LEAD | LEAD |
T copper constantan blue red
K chromel alumel yellow red
J iron constantan white red
E chromel constantan purple red

Small deviationsfromtruereadingswill be causedbytheresistance (in
ohms) of the thermocouple wire used to connect the controller. The
CN5000 Controllers are designed to minimize this effect and perform
accurately with hundreds of feet of lead wire.

To calculate the deviation due to lead wire resistance, select the
constantfrom Tabla2-2forthethermocoupletype and wire gage used.
Multiply this contstant by the total length of lead wire use in feet. The

result is the deviation in °F.
TABLE 2-2
THERMOCOUPLERESISTANCE

WIRE THERMOCOUPLE TYPE

GAGE J K E
12 0.00054 {0.00091 [0.00109 | 0.00046
14 0.00087 |0.00146 |0.00175 | 0.00117
16 0.00137 [0.00230 |0.00276 [0.00117
18 0.00222 |0.00374 |0.00448 | 0.00190
20 0.00357 | 0.00586 {0.00707 | 0.00298
24 0,00878 10.01490 |0.01780 | 0.00752

12



2.5

Figure 2-5. Changing Break Protection

OUTPUT CONNECTIONS

WARNING

Figure 2-6),

;| Powermust notbe applied directly between COMandN.O.
{for heating) or COM and N.C. (for cooling) on the relay.
uchconnectionsplacethe power directly acrosstherelay

contacts and will permanently damage the unit. The heat

and cool terminals must be connected to the appropriate
loads before being connected to the load power line (see

13



Do not exceed output ratings and provide external fusing
for load lines.

Afterwiring, replace the insulating cover onthe back of the
controller enclosure, and secure the two (2) cover screws.

Forallthe CN5000Controllers (exceptthosewith outputcode F 1
or F2) terminals 1,2 and 3 are the controller output terminals.
For dual output Model CN5002, the secondary output utilizes
terminals 4 and 5 (see Figure 2-6).

Outputs:

b.

10 Amp Mechanical Relay—{Standard)
Sea Figure 2-6 for wiring connections.
0-24 Vdc Logic-Output.Code B1 or B2

The 0-24 Vdc is availabe atterminals 1 and 3. Make
wiring connection per Figure 2-7.

1.5 Amp Solid State Relay-Output Code D1 or D2

1.5 Amp SSRis rated 1.5 amps (resistive or inductive) at
24-230 Vac, at 75°F. Wiring per Figure 2-8.

20 Amp Solid State Relay-Output Code F1 or F2.
4-20 mA-Output Code G1 or G2

Provides 4-20 mA output signal on terminals 1 and 3.
Maximum load impedance is 750 ohms. Wire as per
Figure 2-10.

14



CONTROL RELAY

~{rowen e
VoA K/ REAY -
mCOM 3___ .)—-—(mﬁmﬂm
we (]
Cah -
PRIMARY #1
" CONTROL REWAY
3 <muhu¢

[N
l—————bmnmnoﬂm
s | 4 [DEPENOING ON JNPERY

SECONDARY #2

Figure 2-6. 10 Amp Machanical Relay Connections
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WARNINGS

Afterwiring the controller, leavethe power offwhen install-
ingthe 20amp SSR, untilthe SSRisfullyinstalled and wired.

Shortingthe load or placing voltage directly across the SSR
outputterminals will permanently damage the relay.

The load wires are connectedto the “HOCKEY PUCK", whichisonthe
heat sinkmounted on the rear of controller (see Figure 2-9). Fast blow
12T :"us%s are recommended to protect against damage due to an
overload”. :

The 20 amp solid stafe relay is normally closed below setpoint for
heati‘ntgapplications. Forcooli gapﬁlications, specifythe optional unit
E4 so the SSR is normally closed when above setpoint.

NOTE

The20ampSSRis ratedat20 ampsresistive orinductive with
voltageratings of 24to 240Vac. Derate theloadifthecontroller
is located in tight dead air space.

A SFST relay is provided for the second setpoint. Change jumper on
output board to convert from Normally Opento Normally Closed (see
Figure 2-6a).

16



Brown wire

Jumper betwk
C + NCfor
cooling

or
C + NOfor
heating

Black wire

OPTO-iSOL
POWER MODULE

]

|
|
CONTROL QUTPUT i -‘—:
|
024 VDC LOGIC O"] !
I .
]

nuwe T |

Figure 2-7. 0-24 Vde Logic Output Wiring
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CONTROL OUTPUT

— ! LOAD
CONTROL ‘2 LINE
SIGVAL FRING 470 240
0-24VDC CIACWT 2 VAC
] '
‘ 1.5 AMP $SA

ZERO CA :

MOUNTS INSIDE CONTROL

PRIMARY #1

CONTROL OUTPUT

L]
—— | » LOAD ]
CONTROL 24K LINE
o?‘z?‘v%'i: FNG 2470 240
CIRCUIT vac
] ’

15 AMP SSR
2ERO CROSSING
MOUNTS INSIDE CONTROL
SECONDARY #2

Figure 2-8. 1.5 Amp Solid State Relay Wiring
18



#3 - WHITE

#1-RED

-
N

O

AT

%
2)
Z)y

4 L

RED (¢! @
WHITE (-) §

Figure 2-9. 20 Amp Solid State Relay Wiring
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CONTROL OUTPUT

420 mA

4+ 1
o
1
! MODULATON
! wWvE
' POWER
| CONTAOLLER

Figure 2-10. 4-20 mA Output Wiring
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SECTION 3 OPERATION

3.1
3.1.1

312

SETPOINT ADJUSTMENT
Si_qglo Setpoint Model (CN5001)

Push and turn the potentiometer knob while simultaneously depress-
ing the push-to-read setpoint button. The setpoint temperature will
appear on the display. When the button is released, the display will
revert to indicating the process temperature.

Dual Setpoint Model (CN5002)

The primary output is set the same as for the corresponding single
setpointmodeis. ‘

Secondary Output is ONJOFF

Second setpointis accéssiblethroughflip-up door, andis marked “Set
2" located at position 1 (far left). Secondary output adjustmentcan be
independently set anywhere within the range span via the 20 turn
(minimum)setpotatposition 1. Turn adjustmentclockwisetoincrease
setpoint, andcounterclockwisetodecreasesetpoint. Oneturnoftheset
pot adjustment is approximately equalto 5% of range span.

Foraccurate setting of second channel, replace sensorwithamVsignal
gqunvalenttodessredsetpointandadjustsecondaryoutputsetpotuntil
light changes state. Differential from relay “on” to relay “o " is

approximately 0.25% of span.

NOTE

For reference, both channels are set at midpoint when
shipped.



3.2
32.1

322

TIME PROPORTIONING TO ON/OFF ADJUSTMENT
ON/OFF Control

The adjustments on controllers are facto% set for ON/OFF operation,
withthedifferential from relay ONtorelay OFF of approximately 0.25%
of range span.

Bandwidthadjustmentshould alreadybefully counterclockwise (CCW)
andthecycletimefullyclockwise (CW). Anadjustmentisnecessaryonly
whenthe processtemperaturehas stabilized, andthesettingtemperture
is not in the center of the “sawtooth” cycle. Should this occur, the
manual reset adjustment may betumned slightiytocenterthetempera-
ture setting at that specific setpoint.

NOTE

Turning the reset adjustment may affect the calibration
accuracy at othersetpoints. See paragraph 3.2.3.

Time Proportioning Control

Controller may be converted to time proportioning control by turning
the bandwidth and cycletime adjustments.

a.Bandwidth-thesymmetrical region aroundthesetpointwithinwhich
the proportioning action occurs. The bandwidth may be adjusted
from0.25%to 10% oftherange span. Toincrease the bandwidth,tum
the adjustment labeled BANDWIDTH clockwise.

23
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b. Cycle Time-sats the time, in seconds, for the controller to complete
an ON/OFF cycle. This may be adjusted from approximately 2to 36
seconds. Toincreasethecycletime(reduce thecycling rate), turnthe
adjustment marked CYCLE TIME or TIME counterclockwise. The
cycle time value is dependent on the bandwidth value. Adjust the
c‘rcle time after the bandwidth adjustment is made. The cycle time
also varies with the process temperature and is at maximum when
the temperature is at setpoint (center of bandwidth).

Manual Reset Adjustment

The manual reset ad_ji(istment allows operator to eliminate therma
offsetordroop,whichis thedifference betweenthe stabilizedtempera-
ture and the setpoirit. This is a normal condition when using the
proportioning control mode andis a function of thethermal design of
the process. v

TUNING A TIME PROPORTIONING CONTROLLERTO A
SYSTEM

1. Set controller for ON/OFF operation by adjusting bandwidth fully
counterclockwise and cycle time fully clockwise. The maual reset
needs no adjustment at this time; it has been factory calibrated to
make the relay de-energize at setpoint.

2. Let the temperature stabilize at setpoint. Note the amount of tem-
perature overshoot and the width of the “sawtooth” temperature
swings (the closeness of control). if these values are acceptabie, no
further adjustments are neceassary.

3. [fcloser control or less initial overshoot is desired, the time propor-
tioning mode is needed. Increase the bandwidth adjustment 1/4 of
a turn clockwise. This should result in closer control (without
sawtooth swings).

24
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4. Start up the system again, and if the amount of overshoot is still
unacceptable, turn the bandwidth adjustment fully clockwise.

5. If even closer control or less overshoot is desired, convert the
controllerto burst proportioning with a solid-staterelay {option E6).

6. If longer relay life is desired when using the 10 amp mechanical
relay, increase the cycle time by turningits adjustment potcounter-
clockwise 1/8turn.

7. Ifthestabilizedtemperatureisbelowthe setﬁ?int becausa of droor,
turnthe manualresetpotclockwise 1/8turn. Thetemperature should
then stabilize at or closerto setpoint. Should the stabilized tempera-

. ture'be above setpoint, turn the manual reset adjustment counter-
clockwise in 1/8turn increments until the temperature stabilizes at
the setpoint. - :

4-20 mA PROPORTIONING ADJUSTMENT (OPTIONS G1
AND G2) SN

The controller circuit is isolated from the 4-20 mA otuput by a trans-
former and opto-isolator-This control mode is recommended for
applicationswherethe 4-20mAisdrivinga devicethatdoesnotprovide
line voltageisolation. The standard outputis 20 mA atthe beginning of
thebandwidth (below setpoint) and is4mAattheupperendof theband
{above setpoint). The output at setpoint is approximately 12 mA.

Adjustthe cycletime pot fully clockwise and leave in this position. The
bandwidth pot can then be adjusted to obtain the desired bandwidth
(see Figure 2-3 and Figure 2-10 for wiring).

25
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3.6

ADJUSTMENTS FOR PID CONTROL
{Options A, B2, D2, F2, G2, Model CN5001 only)

Theintegral (or automaticreset) portion ofthe PID mode automatically
returnsthe process temperature to setpoint temperature when offset
ordroop occursinside the bandwidth, Integral actionisinhibited when
the process temperature is outside the bandwidth. The amount of
integral action, e)g:ressed inrepeats perminute (RPM), is determined
by adjusting a 15 turn trim pot. The integral pot, labeled RPM, is
adf'ustablefromOto0.45repeatsperminute. uming adjustmentCCW
willincrease amount of integral; a large amount may cause systemto
becomeunstable.

" The derivative (orrate) portion ofthe PID mode recognizesthe speed at

which rrooess temperature changes are occurring and makes the
controller anticipate those changes. The result is reduced setpoint
overshoot or undershoot. The amount of derivative action, expressed
insaconds, is determined byadjusting a 15turntrim pot. The derivative
pot, labeled RATE, is adjustable from 0 to 500 seconds. Turning
adjustment CWwill increase the derivative; a large amount will cause
systemn to become unstable.

TUNING A PID CONTROLLER TO A SYSTEM

1. Turn bot!’:thecycletime andbandwidthadjustmentsfullyclockwise
{CW). This applieswhetherthecontrollerhasthetime proportioning
or 4-20 mA signal form. The manual reset adjustment should not
have to be touched.

2. TurnRATE (derivative) adjustmentfully counterclockwise and RPM
(integral)adjustmentfully clockwise. Integraland derivativearenow
zero, ‘

26



. TurnRPMtrim potscrew counterclockvstisefi&e fullturns,and RATE
trim pot clockwise five full turns.

. Startupthe system and observe what happens asthe temperature
approaches the satpoint. If the amount of overshoot is too great,
increase amount of derivative byturning rate adjustmentclockwise.
if no overshoot is desired, use a lower than normal setpoint for the
initial start-up. o

. Notethatasmore dérivative (RATE)isselected, thetemperaturewill
approach setpoint more slowly. Also, iftoo much derivative (RATE)

. isused, the system may not stabilize at setpoint.

., When using the tirie proportioning signal form, there may be
situations, such as when the system is unbalanced and responds
veryfast, when it will be necessary to use burst proportioning with
solid staterelay (Option E6) in orderforthe controllertokeepupwith
the system and preve¥it overshoot.

. When system has stahilized, observe amount of offset error be-
tweensetpointand processtemperature. Ifthereistoo much offset,
remove power, unplug chassis, and increase integral by turning
RPM set pot counterclock wise several tums. Allow process to
restabilize and evaluate the new setting, repeating this step if
nacessary.

. There is a direct relationship between bandwidth and system
response time. When fully clockwise, the system will have long
sattling times. By turning the bandwidth pot counterclockwiss, the
system will settle out faster. Do not adjust bandwidth pot less than
1Atumfromfullycounterclockwise orthesystemwillconvertto ON/
CFF and the PID will have no effect on the system.

27



3.7 BURST PROPORTIONING ADJUSTMENT (OPTION E6)

The cycle time is typically 0.2 to 3.6 seconds, reduced from 2 to 36
secondson standardtime proportioning controllers. To adjust, perform
thesame J)roceduresasin paragraph3.2.2. Thisoptionisavailable only
with solid state relay (output codes D1/D2 and F1/F2) and logic output
0-24 Vde (output code B1/B2).

3.8  OPTIONALCONFIGURATIONS
3.8.1 Auxiliary 05 Vdc Process Signal (Option E3)

This option provides a 0 to 5 Vdc proportional signal over the range
span,whichcan beusedforremoteindicationorasaninputtorecorder
orcomputer. TheterminalwiringisshowninFigure2-3. The minimum
load resistance is 500°'dhms.

I N

DIFF — BAND { MAN. RES. CYCLE
I | WIDTH CALIB. TIME
Y R N Y — e | e G | e g —

@ _ ) A

1 2 : s o6

/ < CASE
_/__LOCK

7 11 11

" Only on Option ES CN5001 access to adjustments

Figure 3-1. Differential Adjustment Pot Location
{Front Cover Adjustment)

28



38.2

383

3.84

Adjustable Differential {Option ES) No Longer Avallable

Thisoptional adjustment potcontrolsthespan betweenthe pull-inand
the drop-out oftherelay. The span isadjustablefrom 0.125%to 3.5%of
range s_pantypically.-Towidenthedifferential,tumthe potlabeled DIFF

clockwise (see Figure 3-1). The differential is symmetrical around the
setpoint.

Tracking Second Setpoint (Option E7)

The second setpointtracks the primary output. Separation, upto £7%
ofspan,'isdetermined byadjusting set Eotin position 1. Tosetaspecific
separation (e.g. secondary setting 25° higherthan primary), first stabi-
lize processtemperature ataknown value. Next, quickly lower primary
setting by 25° and turn separation adjustment until second pilot
changes state. Second pilot light will be on below second setpoint.

High Limit Latching Relay (Option E8)

RelaylatchesopenapdredLEDcomeson abovesetpoint. Relaywill not
reset (close) until the manual reset pushbutton on front of the unit is
pushed and temperature is below setpoint.
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SECTION 4 SERVICE INFORMATION

4.1

INTERNALACCESS

If access to the inside of the controller enclosure is necessary, gently
press downthe centertab located atthe bottom of the controliler front
andliftthetwotabsonthedooroutward. Swingthedoorupward. Then,
by exerting very slight pressure downward on the middle ofthe door,
itwillcatch andremain open. Proceedtoloosenthe coverlock screwon
thelowerrightsideunderthefrontpanel door. Graspthefrontfaceplate
frame on both sides near the bottom and pull straight out. The tight fit
oftl?e spring contacts andthe circuit board may require a strong initial
pull. :

WARNING

Donotputhand orforeigninside controllerenclosure without
firstshutting offalll powerto prevent shock. Before slidingunit
into enclosure, make sure the contactterminal screws on the
backofthe case aretight. This prevents bending and assures
contacts will slide into place.

Toreassemble unit, be sure board isinthe guidetrack, then slide board
in making sure unit is straight. After the circuit board engages, push it
firmly into place and tighten the case lock screw.

Although firm pressure is required to snap board into place,
do not force if it appears to require an unusual amount of
pressure.
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4.2

4.2

On the CN5000 Controllers, close the front door bg lifting slightly and
exerting very light downward pressure onthe middle ofthe door. After
the door has swung down, press the two bottom tabs firmly and the
door willlockin place. Donotforce, too much pressurecanpermanently
bend the door.

CHANGING OUTPUTS AND MODES (PRIMARY)

The modular design of Series CN5000 Controllers makesit possiblefor
the usertoconvertanymodel fromthe basictime proportioning model
with a 10 amp mechanical relay to a wide variety of other models by
purchasing additional plug-in modules. These modules can be easily
mounted inthe field.

After making any field change, the side information label must be
changed to reflect a new output rating. Also, please note that the uL
listingis voidedwhen field changes are made. In orderto maintain the
U.L. listing, the controller must be returnedto OMEGA ENGINEERING
for any conversion.

420 mA Outpiit. Output Code G1, G2 (Kit 62160-167), Model
CN5001

1. Removetherelayfromitssocketand detachthe springclipretainer.

2. Remove jumpersJ8andJ10 completely fromthe circuit board. To
dothis, cutbothendsof each jumper flush withthecircuitboard. For
jumper locations, see Component Layouts.

3. The small, plug-in circuit board has three leads which have to be
connected to the control circuit board. For the location of the
connecting pins, see Figure 4-1. The two black leads connect to
{)ointg,A 8" D {non-polarized) and the red lead should be attached

o point G.
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4.2.2

4, Plugthe4-20 mAmoduleintothe relay socketandsecure itwiththe
enclosad #8 salf-tapping screw. Foradjustments,see paragraph3.4.

1.5 Amp N.O. Solid State Relay-Output Code D1/D2 (Kit 621504)

The 1.5 amp SSR plugs directly into the mechanical relay socket;
howaver,itsenclosureishi herandrequiresadifferentretainingspring

{supplied). Eorwiring, see Figure 2-8.
WARNING
Observe load wiring polarity Fi&ure 2.8, Shorting the load or

placing voltaﬂe directlyacrossthe SSR outputterminal with-
outaload wi per’mane"n;ly damage the relay.

o

ﬂ‘ﬁ\“\ N

CN5001
Figure 4-1. Connection Locations
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4.2.3 20 Amp Solid State Relay Kit (PN 62150-196) Mounting
Instructions

oo N o

CAUTION

DISCONNECT ALL POWER FROM UNIT BEFORE PERFORM-
ING THIS OPERATION.

. Remove head assembly from enclosure,

Remove plug-in relay and hold-down clip.
Insart PCB assembly into relay socket.

. Re-install head assembiy into enclosure,
. Screw stand-offs into rear of enclosure as shown in Figure 4-2,

Vo

—
<« ——c_]
ALUM. N\
STAND-OFFS
-« — -
L

Figure 4-2. Mounting 20 Amp SSR Kit
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4.24

6. Attach leadwires from relay to terminals #1 and #3, per Figure 2-9,

7. Route lead wires so they won't getcrimped between the relay
assembly and the terminal barriers.

8. Attach relay assembly to enclosure, using captured screws in
Heat Sink.

WARNING

Observe load wiring polarity Figure 2-9. Shorting the load or
placing voltage directly across the SSR output terminals
without aload will permanently damage the relay.

Burst Proportlonl'r'.ng‘(Option E6) (Kit 621 50-6)

Burst proportioning is a eded-up cycling rate with an adjustable
range of 0.2 to 3.6 seconds, in lieu of the normal cycle time 2 to 36
seconds. This option can be used with the SSR, or 0-24 Vdc logic
outputs.

1. Remove jumpers J8 and J10 completely from the circuit board. To
dothis, cutboth endsof eachjumperflushwiththe circuit board. For
exact locations see Component Layouts.

2. Connectthe 10 microfarad {uf) capacitor (C10) provided, to points A
and D onthe control circuit board (see Figures 4-1 and 4-2).
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NOTE
Point “A” is positive (+), and point “D” is negative (-).

FigUre 4-3.Tonnecting the 10uF Capacitor

WARNING ,
Besureto observethe polarityofthecapacitorand cutonlythe
correct jumpers for proper operation, orthe controller will be
inoperative, ,

NOTE
Positionthecapacitor(C10)sothat itwillnotshort orinterfere
with any moving parts.

4.25 Automatic Roset/lg;agral and Derivative (PID) for Options A,

4.26

B2,D2,F2 & G2

The CN5000 Controllers can beconvertedto afull three mode inte. ral,
derivative controllerwith anti-windupby sim ypluggingin asmall PC
board. (Adjustment instructions in paragraph 3.5.)

0-24 Vdc Logic~Output B1/B2 (Kit 621 50-8)

This output is used fora plications where itis desirable to have a0-24
Vdc output instead of re ay contacts,

36



1. Removetherelay fromitssocketand detachthespringclipconnector.

2 gobciarving polarity, install the 0-24 Vdc option card, into the relay
ot. '

3. A 0-24 Vdc control signal is now supplied to terminals 1 and 3
glmsitive and negative, respectively) instead of the relay contact
osures.

NOTE

Observe output polarity. RefertoFigure 2-7. Besuretochanﬂe
both the model and t}(pe identification lable and mark the
outputs on the wiring label.

4.3 TROUBLESHOOTING

The troubleshooting information in Table 4-1 isincludedto serveasa
guide to enable equipment repair. ltisa guide only, and cannot cover
all possible contingancies that may occur.

TABLE 4-1 '
TROUBLESHOOTING CHART
SYMPTOM PROBABLECAUSE CORRECTIVE ACTION
1.Heaton-LED No line voltage applied  Checkwiring.
is notlitand tocontroller

temperaturewon’t
come up to setpoint.

Relay or PCboardnot  Checkand correct
properlyinstalled if necessary.
in socket
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SYMPTOM

TABLE 4-1 (Continued)

PROBABLE CAUSE
Wiring is incorrect

Relay hasfailed;
meter reads ambient

. Volt;?e applied

. Same as syptom 1,
except meter reads
temperature above
upper limitor rointer is
pegged upscale

., Heaton-LEDis
litbuttemperature
won't come up to
setpoint

. Heaton-LEDislit
andtemperatureis
farabove setpoint
{runawaycondition)

directlytorelay
outputterminals
without a connection
through the thermal
load

Open thermocouple, or
thermocouple leads cut

Blownfuse

Open heater or
defectivewiring

Thermocouple shorted
at some point outside
ofthe process medium

Control relay failed
{contactswelded
closed)

38

CORRECTIVE ACTION
Checkwiring

Replacarelay. -

Boardtracks

possible burned and
componentsdamaged.
Contact OMEGA
Customer Service.

Repair or replace.

Replace fuse.

Replace heater;
checkwiring.

Check for short
along lead wires;
repair or replace.

Check relay
contacts.



TABLE 4-1 (Continued)
SYMPTOM PROBABLE CAUSE CORRECTIVEACTION
5. Heat on-LED notlit Relay contacts welded Checkrelay contacts.

and temperaturefar

above setpoint Defective external Checkwiring.
wiring. Heater gettin
power but control relay

contacts open
6. Thermocouplecontrol Thermocoupleiswired Wire to proper
operatesinreverse backwards terminals.
(e.g., indication of o
decreassedtemperature
when heatis appliedto
sensor) .
7. Controller setting is Thermocoupletype Use proper
way out of not correct for thermocouple type.
calibration{e.g., controllerrange
set at 500°, but pro- .t
duct being controlled
at 525°); meter agrees
with setting.
Lead wires reversed Checkthermocouple
lead wire polarity (Red
wire should be on

negative (-} terminal).
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SYMPTOM

8. Aftersystem
stabilization,
controllerreading
is offset from set
point value

9. Notgetting close
control, but cycles
are consistent

TABLE 4-1 (Continued)

PROBABLE CAUSE
Control sensor is

located away from
spot where process
temperature is being
measured by
referencethermometer

Controller out of
calibration

Ifusing proportional
control (time prop. or

4-20 mA) system
droopis experienced

Controller out of
calibration

Line voltage more
than £15% from 115
or 230 Vac

if ON/OFF mode

a. Differential too wide
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CORRECTIVEACTION
Adjust setpoint

until reference
thermometer reads
desiredtemperature
or place sensor
nextto reference
thermometersensor.

Checkcalibration
using mVsource in
place of sensor, {See
Section 5 Calibration)

Eliminate droor by
turning manual
reset Bot or adding
the PID option.

Check calibration with
mV source.

Checkline voltage.

Improvecirculation
of medium. Use a
heattransfer



TABLE 4-1 (Continued)
PROBABLE CAUSE CORRECTIVEACTION
b. Heater wattage too compound withthe
large compared to sensor.
heat demand
{overshoot)
¢. Sensor located far
from heater (lag)
d. Sensor has slow
responsetime

SYMPTOM

If proportioning mode Widen band.
bandwidthtoo
narrow

If control has auto Adjustaccordingly.
reset, too much

integral and/or

derivative action

Cycletime needs Adjust cycletime.
adjustment

10. Not getting close a.Excessive amperage  Make sure load current
control. Cycles are load on relay does not exceed
inconsistent contacts: contacts contact rating.

sticking ,
b. If control has auto
reset, too much integral

or derivative action.
11. Too much overshoot  a. Heater wattage too Goto proportioning
during start up large comparedto mode with wide
heat demand bandwidth.
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TABLE 4-1 {Continued)
PROBABLE CAUSE

SYMPTOM CORRECTIVEACTION
b. System responds
too slowly, or system
hasthermal lag
If proportional mode Adjust bandwidth
bandwidthistoo and cycletime
narrow
12. Relay chatters Very high inductive Put resistor and
load being switched capacitor in series
with load.
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SECTION 5 CALIBRATION

5.1 FIELD CALIBRATION

CN5000 Series Controllers require special calibration apparatus to
perform field calibration. Contact OMEGA Engineering at 1-800-
872-9436 for further details.



SECTION 6 SPECIFICATIONS
THERMOCOUPLEINPUTS:

UPSCALE BREAK PROTECTION

LEAD RESISTANCE:
MODES/SIGNALFORMS

TIME PROPORTIONING TO ON/OFF

CYCLE TIME:
BANDWIDTH:

MANUAL RESET:
ON/OFF: o

BURST PROPORTIONING:

PID (PROPORTIONAL—
INTEGRAL-DERIVATIVE)
INTEGRAL SELECTION:

44

Types J, K, T and E cold junction
compensated

Standard, convertible to down
scale

F° shift per 1000}

Adjustable approximately 2-36 sec
Adjustable 0-10% of span, with

-setpointin the center

Adjustable £12% of span

Field convertible to ON/OFFwith
differential approximately 0.25%
of span symmetrical around
setpoint.

Same as time proportioning ex-
cept cycle time adjustable ap-
proximately 0.2 to 3.6 sec (Not
for use with 10 amp relay)

15-turn trim pot, labeled RPM, is
adjustable from 0 to .45 repeats
per minute



SPECIFICATIONS (Cont'd)
DERIVATIVE SELECTION:

4-20 mA (ISOLATED) MODE:

SWITCHING DEVICES

10 AMP MECHANICAL RELAY:

LI

OUTPUT INVERSION:

¥

3]

1.5 AMP SOLID STATE RELAY {SPDT):

| 15-turntrimpot, labeled RATE, is

adjustablefrom0to 500 seconds

20 mA at lower end of propor-
tional bandwidth approximately
12mA at satpoint, 4 mA at upper
end of bandwidth.Bandwidth ad-
justable 0 to 6% of range span
with setpoint in the center. Iso-
lated optically and bytransfomer

* Plug-in for easy replacement

*Rated 10 amps @ 115 Vacresis-
tive,5 amp @240 Vacresistive,
SPDT

*Rated 1.5 amps @ 130°F ambi-
enttemperature, resistiveorin-
ductive, 24 to 230 Vac

. SurFe current 30 amps for one
cycie. Typical off-state leakage
current 6 mA @ 230 Vac

«Zero croséing, opticallyisolated
» For cooling applications

* Available with solid state or
mechanical relay



SPECIFICATIONS (Cont'd)

* Failsafe control during power
failure

NON-TRACKING SECOND OUTPUT: +Independent of primary
setpoint

* Adjustable over 100% of span

ADJUSTABLE ON/OFF DIFFERENTIAL: *Adjustablefrom.13%t0 3.5% of
span, symmetrical around

setpoint
* Available only on primary
‘ o setpoint
OPERATING AMBIENT TEMPERATURE
STANDARD: 32° t0130°F {0° to 55°C)
STORAGE TEMPERATURE:: -40° to 165°F _
PANEL CUTOUT: - 35/8*(92mm) sq. per DIN-43700
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6.1 COMPONENTLIST

PART NUMBER
62132-24

62132-11

62132-21

62132-13

62135-25

62135-18

62133-29

6219-553

62133-63

6251-45

6295-27

6295-28

6212-271

62132-29

6289-139 .
6219-535

62131-35 ,
62131-38

62131-36

62131-15

62131-32

62134-90

62134-86

62134-85

62134-88

62132-23

62133-60

62133-17

62131-47

DESCRIPTION
5.1V Zener

5.6 VZener

16 V Zener

4003 Diode

-25 Transistor-digital
-18 Transistor
PASS Transistor 5294
Regulator 7815

T/C Op Amp CA741
LED (922) Relay Status
Relay Clip

1.5 A S.S.R. Clip
Oring for LED
Dual Bridge

Unit Clip

1458 Op Amp

Cap 470 pf

Cap 100 pf

Cap .47 uf

Cap 10 ut

Cap .01 pf

Pot 2 k2

Pot 10 k()

Pot 5 k)

Pot 50 k)

LED

3240 Op Amp
Transistor 2N3704
Cap 1000 pf

Pot 1k}
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6.2 HARDWARE

PART NUMBER
0-113-08038
6277-9

6277-121
0101-04100 &
0101-04088
6269-128
PARTNUMBER
0101-Q4028
0118-08125
0113-08113
6244-137
6244-136
0101-04038
6254-346

DESCRIPTION

Back plate screw

Front cover screw

PC Board screw

Transistor Mounting Screw
and Nut

DESCRIPTION

Trans. bracket mounting screw
S.S.R. (15 A) Nylon screw

Steel screw '

Encl. back wiring screw
Enclosure fingers

Trans. mounting screw (CN5001)
Trans. mounting spacer ({CN5001)



L__]

MODELS CN5001 and CN5002 COMPONENT LAYOUT
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® - MODEL CN5001 SCHEMATIC
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NOTES:
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MODEL CN5002 SCHEMATIC
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OMEGA warrants this unit to be free of defects in materials and workmanship and to give
satisfactory service for a period of 13 months from date of purchase. OMEGA Warranty
adds an additional one (1) month grace period to the normal one (1) year product
warranty to cover handling and shipping time. This ensures that OMEGA's customers
receive maximum coverage on each product. If the unit should malfunction, it must be

been tampered with or shows evidence of being damaged as a resuit of excessive
corrosion; or current, heat, moisture or vibration; improper specification; misapplication;
Misuse or other operating conditions outside of OMEGA’s controf. Components which

imm_,o_.s\!o:manm..:mnwav<3mmcmww_d not warranted. These include contact points,
fuses, and triacs. :

OMEGA is glad to offer suggestions on the use of its various products. Never-

theless, OMEGA only warrants that the parts manufactured by it will be as
specified and free of defects.

AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED.

JMITATION OF LIABILITY: The remedies of purchaser set forth heroin are
xclusive and the total liability of OMEGA with respect to this order, whether
vased on contract, warranty. negligence, indemnification, strict liability or
'therwise, shall not exceed the purchase price of the component upon which

iability is based. In no event shall OMEGA be liable for consequential,
wcidental or special damages.

very precaution for accuracy has been taken in the preparation of this manual; however,
'MEGA ENGINEERING, INC. neither assumes responsibility for any omissions or errors
1at may appear nor assumes liability for any damages that result from the use of the
roducts in accordance with the information contained in the manual.

PECIAL CONDITION: Should this equipment be used in or with any nuclear installation or
stivity, purchaser will indemnify OMEGA and hold OMEGA harmiess from any liability or
amage whatsoever arising out of the use of the equipment in such a manner.
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Servicing USA and Canada: Call OMEGA Toll Free
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Omega Drive, Box 4047 976 Ber;
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