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I WWARRANTY I

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 pericd to the normal one (1) year product warranty to cover handling and shipping time.
This ensures that our customers receive maximum coverage on each product. If the unit should
matfunction, it must be returned to the factory for evaluation. Cur Customer Service Department will issue
an Authorized Return {AR} number immediately upon phone or written request. Upon examination by
OMEGA, if the unit is found to be defective it will be repaired or replaced at no charge, However, this
WARRANTY is VOID if the unit shows evidence of having bean tampeared with or shows evidence of being
darmaged as a result of excessive corrosion; or current, heat, moisture or vibration; improper specification;
misapplication; misuse or other operating conditions outside of OMEGA's control. Companents which
wear or which are damaged by misuse are not warranted. These include contact peints, fuses, and triacs.

We are glad to offer suggeastions on the uss of cur various products. Nevertheless OMEGA only
warrants that the parts manufacturad by it will be as specified and free of defacts.

OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSO-
EVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF TITLE AND ALL IMPLIED WARRANTIES
INCLUDING ANY WARRANTY OF MERCHANTABILITY AND HTNESS FOR A PARTICULAR
PURPOSE ARE HEREEBY DISCLAIMED. :

LIMITATION OF LIABILITY: The remedies of buyer set forth herein are exclusive and the total
liability of OMEGA with respectto this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwize, shall not axceed the purchasze price of the
componant upon which liability is bagad. In no event ehall OMEGA be lisble for conzequential,
incldental or spacial damages.

Every Erecautic-n for accuracy has been taken in the preparation of this manual, however, OMEGA
ENGINEERING, INC, neither assumes respensibility for any omissions or errors that may appear nor
assumes liability for any damages that result from the use of the products in accordance with the
information comained in the manual.

B RETURN REQUESTS / INQUIRIES I

Direct all warranty and repair requestsfinquiries to the OMEGA ENGINEERING Custamer Service
Department. Call toll free in the USA and Canada: 1-800-622-2378, FAX: 203-358-7811; International: 203-
359-1660, FAX: 203-359-7807.

BEFORE RETURNING ANY PRODUCT(S) TO OMEGA. YQU MUSYT OBTAIN AN AUTHORIZED RETURN {AR)
NUMBER FROM QUR CUSTOMER SERVICE DEPARTMENT {IN ORDER TO AVOID PROCESSING DELAYS).

The assigned AR number should then be marked on the outside of the return package and on any
correspandance.

FOR WARRANTY RETURNS, please have the following |FOR NON-WARRANTY REPAIRS OR CALIBRATION,
information available BEFORE contacting OMEGA: | consult OMEGA for current repairfcalibration
charges. Have the following information avail-
1. P.O. number under which the product able BEFGRE contacting OMEGA:
was PURCHASED, 1. Your P.G. number to caver the COST
2. Madel and serial number of the product of the repairfcalibration,
under warranty, and 2. Model and serial number of product,
3. Repair instructions and/or specific problems 3. Repair instructions and/or specific problemns
you are having with the product. you are having with the product.

OMEGA's policy is to make runming changes, not mode! changes, whenaver an improvernent is possible. That way
our customers get the latest in technology and enginesring.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

@ Copyright 1992 OMEGA ENGINEERING, INC. Allrights reserved including illustrations. Nothingin this manual may
be reproduced in any manner, aither wholly or in part for any purpose whatsoever witho ut written permission from
OMEGA ENGINEERIMG, INC. Printed in LJ.5.A.
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SECTION 1
GENERAL INFORMATION

THE BIG PICTURE

Figure 1.1
Environmeanial Test Chamber
Contral Application

OMEGA CHIZ30 Uaer's Manual

The OMEGA CN3230 Ramp/Soak Temperalure and Process Controlter
iz designed to handle the simplest single lbop contral applications as well
as sophisticated ramprsoak apphications. To most afactively implement
1he comroller in your application, it is important that you take tirme 1o see
the “Big Picture” — the type of controller you have purchased, and how
the pregramming and cenfiguration is organized. This will make il even
easier and quicker for you o get your contrgiler up and running!
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Model ldentification is crtical to efficient installation and programming.
Following the Mode! |dentification table, you can identify the sontrofiar
madel that you have purchassd, Your controller will have either ong or
two sensor input types, for example:

CMN3231T  Ona sensor inpul, Type T thermacoupls
CH3I2E2P1-P1 Two sensorinpuis, both 100 ahm P1 BT Ds

Or any combitation of the 3 possible input types.



Figure 1.2

Model ldentification Table

To Order (Specify Model Number} Input Type _

* Ingest input cods from chart. For Model CHN3232 selact two inputs.

NOTE: For mods| CH3232 any inpul type combination may ke chosan. For

Madel Number Description Type Range
CMN3231 (%) Single input ramp/soak controflar, 4 eventalarm Iron- -1507° tny S0O0°F
cutpats, dusl LED display, 2 dual output chahrie Constantan 101 to 2E0°0
{total 4 outputs), FID or ONFOFF -99.9° 1o 425.0°F
100 &2 P1 RTD {High -?3.36 o 218.3':'13
CN3232 ("-(*} | Dual input ramp/soak controller, 4 event/alarm — —
ftotal 4 outputs), PID or ON/OFF 0.0°t0 100.0°C
CurrentVolage** ‘11 :g E%&A

* 0.00 to 99.9% can be scaled to any range in field.

temparaturafumidity apphcations using wat bulb/dry bulb mathod, RTD
Sensors (P1 input code) must ba salectad Ter primary and secondary
inputs (ordar Model CN3232-P1-P1),

. Optns | Accessorles
Ordering

& 1#fise Deseription Modal No. Description
- 4-20mA control output, or 4-20mA process | | CN3200-FRONT Splash Cover
or ramp profile scalable recorder oufput CN3200-BR Surface Mounting Bracket
B 4 addional event/alamm ﬂ‘U‘FUtSI {fﬂr total E}, CHNR2N0-SOFT Software paﬂ(age for use with
3 remote ramp/soak operation inputs, and digital communications option
digital cormmunications RS-232 or RE-422A
3 Optlons 1 and 2 1821-101 Noise Suppression Kit for Mechanical
Order Example: CH3232T-T-1, is & dual inpul ramp’soak con- Relay MO?‘EIS Driving ac Contactors
trefler with £ SSRouvtputs and 2 type T thermacauple inputs, with or Solenoids
optional $-20 mA process or ramp profile scalable racorder gurpu,
Model Identification Codes Throughout the manual you will find references to “codes.” This refers to

the code number in the model identification, which cormesponds {0 a spe-
gific input type of your controller. For example, when wirtng the input, F1
corresponds to RTD input.

Twao Control Quiput Channels

Now thai you have identified your controller medel, you can easily see that
the CGMN3230 controller has two condral cutpul channels - each channel
providing bimodal control - for a total of 4 control putputs. How aach of the
outpuls is used (heat coniral, co! contrel, humidify control, de-humidity
control}, and PID or ON/OFF control mode is selecled in the Menu Listed
Programming, as are the conin parameters for each of these cutputs.

CMEGA CHEE3D Lsers Manual



Input Types

Auxiliary Analog and Digftal

Inputs/Outputs
Programming Struciure

Simple Programming

Sacurity Levals

IMPORTAMNTI

COWEZA CHE230 User's Manual

The 3 diferent input codes each correspand o a specilic input Lypa.
Code "CV" applies to both the 4-20 mA and 1-5 Wdc analog outputs, The
input may be changed from the 4-20 mA to 1-5 Vde by a simple jumpetr
move as described inhe Instalatien section.

Your CHN3230 controllar may be equipped with up to 4 additional special
oplions:

Process or Control Analog Output allows you 10 franemit any one of
several process variables via a 4-20 mAH-SVde field selectable signal. For
example, this oplion could be applied to transmit 1he relative humidity
maasuremeant 10 a recarder or computer. This Analog Cutpul can also be
assigned to represent the actual control output signal of any ong of the 4
contrel outputs.

4 Additional Event Outputs, giving you up to a total of 8 Event/Alarm
Outputs.

J Remote Ramp/Soak Operation Inputs give you the ability 1o
START/CONTINUE, STOP/RESET and HOLD the Ramp/Soak Prograrms
frem a remately incated switching device.

RS232 and RS 422A Digltal Communications and Automatic Data Log-
ging reguire no external software or expensive hardware since the soflware
Is Bullt-In to the CN3230 controller. Any parameater that can be salactad
or adjusted from the controller's front panal ean likewise b handied
with the digital communleations intarface.

The Menu-Listed Programming is structured inte groups of ke adjust-
ments, tunctions and parameters. These groups are calied PAGES. Thera
are a total of 22 PAGES of programming selactions and adjustments. Each
page contains a list of MENL numbars, and each MEMU number repre-
sents an individual seisction or adjustmant. Every parameter has its own
PAGE/MENU number “addrass” that you can go directly 1o, without step-
ping through a long list of unnecessary entries. Many of the parameters
also have alphanumerle command cues, making il even easier to program
the controllar and make adjustmsnts later.

The CN3230 PAGE/MENU programming structure is protected by &
Security Levels, A-F. Each of the Security Levels allows viewing of certain
PAGEMENLU numbers and adjustment of certain other PAGE/MENU num-
bers. The Securify Levet that you choose tor the controller is field asslectad
and may be changed at any time.

Read 1this manual carafully and thoroughly before attempling installa-
tion and programming of the CN3230 controller. Improper conflgura-
tion and selacilen of parameter valuss could result In damage ta
equipment, the contreller and passibly even parsonal Injury. His your
rasponsibility to assure that the controller is safely Instalied and con-
figurad.
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SECTION 2
INSTALLATION

Inspaction
and Unpacking

Removing ths
CN3230 from Hs Casa

Flgure 2.1
Removing 1he CN3230 Chassia
irom Case

MOUNTING

OMESA CN3230 Llser's Manual

On receipt of your GN2230 controller, immediately make note of any
visible damags 1o the shipment packaging and regoerd this damage on
ihe shipping documents. Linpack the controller and carefully inspect it for
abvious damage due to shipment. Immediately report ahy damage to
the shipping agent. Remove the packing Nist and verify thal all equipment
has been received. If there are any questions about the shipment, call
OMEGA Customer Service Department at 1-800-822-2378 or

{203} 359-1660.

If the contraller will not be immeadiately instaliad and placad into opara-
tion, 1t should be stered in & cool, dry environment in its original
protective packaging untfl fimea for installation and operation. Tem-
perature extremes and excessive moisture can damage the ingtrument.

The CN23230 inslrument chassis can be easily removed from its case either
batore or after mounting and wiring. Soma applicalions reguire internal
jumper changes, making it necessary to remove 1he controllar chassis from
the case. Hinput cards are changed, it is aisy necessary to ramove the
comreller from its case.

To remove 1he chassis, lawer the front door flap and loozen the screw. Puli

the chassis out from the case to expose the controller circuit cards, Soe
Figure 2.1 below.

1. Lower door flap.
2. Loosen scraw.

The CN3230 ¢ontrpller should be rmourted in a location free 1rom excessive
dust, el accumulations and meisture. |t may be mounted in any position at
ambient iemperatures of 30°F to 130°F {02 {o S50C),

Figure 2.2 gives the mounting dimensions for the controller. Cut out the
square mounting hole and install the unit in accordance with the mounting
diagram Figure 2.3, Loosen the mounting brackets’ captive screws at the
réar of 1he contraller, sliding the brackets off the controlier, and placing the
controller through the sgquare panel cutout. Replace the mounting brackets
and tightan the screws to secure the controller firmly agatnst the mounting
surace,



Figure 2.2
Mounting Dimensions

Figure 2.3
Mounting Dlagram
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IMPORTANT WIRING INFORMATICN!
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Ta ingurs that the OMEGA CN3230 ceniroller performs optimally, il iz
imperative that you read this seclion and become famil ar with several
wiring practices critical to eliminafing elecirical npize, Failure o follow
these recommended wiring practices can result in ponr témparaiure
cotitrol and ineffective controller application.

Snubbers should be used to protect the controller from electrical noise
generated by induclive bads such as motors, solenoids, coils and relays
operating hear the CN3230. The snubber is a . 1uf capacitor (600 Ve
rating) in series with a 100 ¢hm rasistor. Snubbers are available from
OMEGA (Part Mo, 1821-101).

When using the Alarm Owuiput or Triac Control Qutput to drive a contactor
coil or other inductive load, the snubbers shaukl be connectad in parallel
wilh the contactor coil. Install the snubbers as shown in the indivigual

wiring diagrams.

OMESZA CHNA230 User's Mancial



Good Wirlng
Practice

WIRIRG

CMEGA CN3230 User's Manual

Read and follew these Good Wiring Practices when conngcting this ard any
other controlier:

1. Bo not run sensor leadwires and power keads fogether in the same con-
duil or wire tray.

2. When planning the system wiring, be sure to consider the importance of
separsting wiring inte functionally similar bundies - i.e. power leads, sensor
leads, output signal lines, etc. If the power leads and sensor leads must
cross, they should cross at a 907 angle 1o sach cther {perpandicular).

3. Locate all sources of noise in your system - motors, contacts, solenoids,
etc. Then design your system sugh thal wiring is separated as far as pos-
sible from these noise SoUrces.

4. Shielded, twisted wire should be used for the conmrol circuit signals i they
are run in paralle| with other control circuit signal wires, or it they ars run
distancas greater than 2-3 feet,

&. To protect against noise, vge shiglded cables for all low power signal
lines.

B. Additional information on good wiring practices |s available from IEEE,
345 Easl 47th St., NY, NY 10017. Reguest IEEE Standard No, 518-1982.

Make all elecirical wiring ¢onnections on the back of the controfier before
power is applied o the unit.

All wiring must comply with local codes, regulations and oidinances, This
instrument is iniended for panel mourting and the terminals must be
enclesed within a panel. Use Nalional Electric Code (NEC) Class 1 wiring
for all terminals except the sensor temminals.

Chegk the wiring decal on the side of the unit to verify the mode! number,
The wiring deca! also shows wiring Lermnations.  All wires will be con-
nected {o the terminals on the back of the case. Specific wiring instructions
for different input and output types are given in this section.

Deatailad wiring instructions for Digital Communications, Event Outputs,
Remote Ramp/Soak Cperation \nputs, and Analog Oulput oplions are given
in separate sections covering each of thase topics,

Using the propar slze wire for rated circuits, make the wiring connections as
shown in Figure 2.4, Detailed sensor input and contro! output wiring
diagrams follow.
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SENSOR INPUT
WIRING The model CN3230 controller is supplied with one or bwo types of input
cards for each of the sensor inputs, as identifisd by the unit model number.
The last two digits in the model number ara the sensor input codes.
Gheck the modsl number on the side of your unit 1o verify the input fypes.
NOTE K the sensor input card is changed, the conroller must be recalibrated and
reconfiqured. The CN3230 is factory calibratad and shipped with the
selected sensor card instalied. See “Changing Inpul Cards,” page 13, ¥ it is
necessary 10 change the input typelcards.
NOTE Sensor Isads {thermocouple, RTD, voltage or cumrent) shoukd not be run

topethar in tha same condult as power wiring. Twisted pair shielded wire s
recommeandead for making sansor connections. False process readings can
oocur i the sensor wirs is exposed to electrical noisea.
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Thermotouple
Inputs
Code 1

Figuee 2.5
Thermotougle
Connections

NCTES

RTD Input$
Code 4

Flgure 2.6
Three-Wire RTD
Lonnections

OWEGA SHA2A0 Usars Manual

It is important 1 observe polarity [+,-) when connecting thermacouple lead-
wiras, The table below shows typical color coding for the thermatouples
used with this instrumeant.

Polariy
TG Type Material Plus {3} Minus{-)
T Copper/Contstantan Blue Red

Make the themocouple wiring cennectiens 1o teminals 21 and 22 (Channel
1} and termingls 26 and 27 {Channel 2) as shown in Figure 2.5.

CHAMNEL #1 fi i 1]
NEUT x__ |} —

= 22|

GROUND '?3'
241

, 251

CHANNEL f2 S e
MPUT »__ 1} v

v =Tz

1. tharmocotiple extanslon wive is raquired, | must be the same typa as
the thermocouple (Le. f a Type T thermocouple & used, than Type T exten-
shon wire must ba used).

2. If shielded thermacouple wire is used, the shield must be grounded at
one end only, preferably at terminal 10 on the controder, as shown in Figure
a5

d-Wire RTD - With 3-wire RTD input, it is impartant to make the resistance
of all three extension jeadwiras equal by using the same gauge of wire for
optimum leadwire compensation. OMEGA recommends J-wire RTDs for

greatest accuracy, and standard shiekded coppar wire for RTD extensions.,

Make the wiring conneclions in accordance with Figure 2.6 below.
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Cumreni/Vaoliage

Inputs

Code 3 Controller model CN3230-CV is shipped with the 4-20 mA Current input
selected. To change the input to 1-5 Vdc, an intermal jumper on the input
card musl be changed. Remove the contreller chassis from the case (as
instructed on page S) and locate the CurrentVoltage Input card flusteat-
ed in Figure 2.7.

Flgure 2.7
Locating Channel #1 and
Chanhed #2 Input Cards

- mm o o o w e e

cmdﬂlm\_AL\

Sensor Inpot
Sensor Inpat Card . ; Figure 2.8 illusirates bath the 4-20 mA jumper position and 1-5 Vdc jumper
s s position. Place the jumper in the appropriate posifion for your application.
Flgure 2.8
Current/¥olhage P
Input Card Jumper Posltions POSITION
A mh ol
rom Tacsory]
14Yde
FORMON
Make the Current/Voltage wiring connections as shown in Figure 2.9,
Figure 2.9 OLTAGE . {__ I
Current/Voltage + JA— R
Input Connectlons 1 Pl
2 [BS
VOLTAGE JCURRENT |~ E 36|
25 la7
VOLTAGE 6l| |Gl
* CLBREMT + E E
8| |j@
VOLTRGE SCURRENT | [zal | 1]asl
so | |pe
21 43;
az]| (k)

0 OMEGA GNAZ30 Users Manual



Changing Input
Cards

Figure 2.10
Input Cards

Figura 2.1
Input Card Standoff
Scraws

Flgure 2.12
Changing Input Cards

OMEGA CN223 User's Marual

Chaonel #] ..r‘""

Input Card

The CN3230 controller is shipped with the appropriate input card already
instaffed. Should it become necessary to change the input type, the input
card can be changed. If it [s necassary 10 change from ong type of sen-
sor Input to another, 1ha controller must be recalloraled for the new
sensor Input type, and the sensor selactfons In PAGE 18/MENU 4-5

must be changed.

To ¢hange the inpul card, remove the gontroller chassis from s case and
locate the input cards as illustrated in Figure 2.7. The following Figure 2,10
identifies the threa types of input cands:

" Thermocouple RTD - " Current'Voltage

To change the input card, you rmuyst first remave the standott screws that
securg  the input cards in the controller chassis {see Figure 2,11 below).
Gently but Tirmly unplug 1he installed input card from the sonhection pins
and replace it with the new inpul ¢ard, 1hen replace the standol screws.
Thia procedure is Hustrated in Figures 2.11 and 2.12 below. ARer chang-
Ing Input cards, the unit must be recalibrated, See Section 8.

Standofl Screws

R AL TN [ R

_,-..L.ur-s.....,-,.: e JJW“

loput Card i1



QUTPUT WIRING

Solid State
Relay Output
Connections
Code 2

Flgure 2.12
Solld State Relay
Output Connactions

CurrentVoltage
Qutput Connectlon
(Dption)

12

Your SH3230 controller has up to four Outputs {2 outputs per Channel), as
defined by the model number. The comroller may function as follows:

Single Channel Centroller - Channai #1 only, Heat'Coof

Dual Channel Gontroller - Channel #1 as Heat/Cool Temperature Conrol
and Channel #2 as Humidify/De-Hurmidify Gontrol

You will program each Ghanne! io function as you choose using the
PAGEMENU programming.

The solid etate relay outputs are generally used to drive small registive
kads {<0.5 amps a1 120 volis) or a contactor. When drving a contactor
coil or pther inductive load we racommend that your install an appropni-
ately rated a.c. snubber circuit {OMEGA Fart Mo, 1821-101) in parallal
wilh the comactor ooil. Snubbears are recommended to protect the con-
troller from electrlcal noise generated by the inductive load, as discussed
earlier in this saction.

Make the wiring eonnections for relay outputs as shown in Figure 2.13.

12, AT WEUTHAL
HENT )

.tHAJ'BE.f'I

HUuI

CE=HUMDEET | canveL R

L%, 120 YAC OR 230 ¥AC

HMAAEHBEREBHEE

=
-

The 4-20 maA signal is an industial standard method of transmitting and
receiving information. The CN3230 gives you the option of reassigning this
4-20 mA to represent one of the four Control Cutputs. To use this output, it
must be connecied to a device that accepts a 4-20mA signal and has input
impedance of less than 800 ochms.

The oulput may be changed frorm a 4-20mA signal to a 1-5%ds signal by
simply moving a umper on the cutput module. The contreller is shipped
with the 4-20mA signal selected. ldentity the CurrentMoltage Output
Moduies as dascribed in Figure 2. 14, and position {he jumper in tha 1-5 Ydc
position as shown.

OMEGA CN3230 Usars Manual



Figure 2.14
Locating Ouiput Modulas

Flgure 2.15
4-20 mAS1-5 Vdo prErme
Jumper Posktions Pty s}

| &=
1-5wd
ROSMIEM
Flgure 2.16
4-20 mAA-5¥de
Cutput Connectlon
E{;@T_@;. — ESE], TR
CROUN L =
OPTIONS WIRING
CONNECTIONS Specific wiring instructinns for each of the folipwing options are given in the
lollewing sections:
Dptlen Fage
Frocess or Ramp Profils Analog Output 51
Event Qutputs and Alarms 47
Remote Ramp/Seak Operation Inputs 48
Digital Communications ES

OWESA SN2 Usars Manusl 13



Flgure 3.1
PAGEMENY
Programming Concept

14

The PAGEMEMU Programming iz analogous 1o groups of related peo-
ple slaying in & luxury hotel. Think of gach of the groups of relaled func-
tions in programming {i.e. Frograms 1.1 through 4.4, Nested Program
Loops, Calibration, Digital communigations) as groups of people. Each
group of relatives (funclions) s assigned 1o a different floor (FAGE),
ard each person {lunction) has his own room number (MENMU #). To
visil & certain person in the group {access a certain function in pro-
gramming), you must enter the hotel by pressing the MENU/V AL push-
butlon. You then enter the glevatar (MEND 0} and procesd 1o the right
tloor (PAGE) for the funclion {persan) you are geeking. Then, you must
g0 to their raom # (MEMNU #). When you are ready 1o leave {finished
with prograrmming}, you simply ge back to the elevator {MENLU @) and
procead down to the lobby {PAGE 0) and exit (FAGE D/MEND 0,

LUXURY HOTEL

POCs 2
[ 30

Lol
fubay 2]

TLo0R a7
*wiE I}

CALBA TION
Py

TLooR B
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SECTION 3
OPERATION

FAGE/MENU

PROGRAMMING All contm! parameaters, program settings, and calibration procedures for
the CN3230 controller are accomplished throwgh simple MENL selec-
lions. Thess MENU selections are omganized into PAGES. On each
PAGE you will find a spacific sat of related functions, and each of thess
functions fias & corresponding MENU number. This arganizaiion allows
you 10 go direclly 1o the parameter 10 be adjusted, withoul stepping
through & long series of unfiecessary antrias.

Figure 3.1 illusirates the concept behind the PAGEMENU structure, and
Figure 3.2 lists the contents of ihe 22 PAGES in terms of the related
iunctions of the MENL numbers they coniain.

PAGE/MENU

TABLES The dejailed individual MENL contents of each PAGE are presented In
ihe PAGEMENLU Tables. These 1ables give the MENU nember, al-
pharumenc command cue, availabie settings and the factory/default set-
tings for every adjustiment or selection to he mage. A sample of pant of
a PAGE/MENL Tahble is shown below.

FAGE 18: GENERAL QFERATION ¢+ 02
3103 MENT |SELECTHON AVAITARLE SETTEINGA FACTORY SETIING i EECURITY
= [] Femmetos Fonanre 0 to il mechaa of Mareury 7001 jmhm o
ANALOG OUTPUT ASSTOGNMENT: In MENT § yoo mar svlect (e rulee thst will b asrigned to theal 4-90 o 1-5de Anadog Qutpat For more
_'-lﬂ;nwuﬁnn on spplicsthon af the Anslsg Sutpul, see Bectlen § of Uiz Magnpl-
f‘?’ﬂﬂf -1 Frocem Analng Cmbput B = Anakny Cutpuwt Cashled 2 = Channel #} Frocem
Amiyrunant 1 = Thanos] I Bast Contol Chutpme Variuhly
7 = Chegrel %1 ool Comtrol OCutpat
3 = Chanret] 3 Haat Conbrol Guipus
1 = Channsl 362 Coal Caotrl Dalpart
E o Thapne ff T Prooms Vabobl
6 x Chunmal #17 Froces Vansbiy
¥ = Channal #1 $+t Paint
L= G}L'ulm'l W2 Fot Point

ANALCH: BAF GRAFH: MENLT 14 allows yau ba wabel o vackehis o ba mep bied by et 0 — 200 Anuicg Paf Goeph Display oo the frant punat
of thy ganing]ler.
fh‘?:- i Anuleg Bar Gragh b= Linkle 1 = Tiow Lk im
Dapley Asugeeant 1 = Tirmt Leit bn Interval Imbarwnl

1 = Channal %1 Hest Qutput Comnoand
3k Chagnad o] Gt (ubpul Comeoemd
i = Channtl T Hant Owtput Commnrnd
1 = Chanoal ¥} Cood Tutpat Comomand
E ¥ Chusinal il DarinkSan ittt B4l Poipt
¥ = Chanos! #7 Derintson feom et Prant
[ ALFAANTMERIC CUES: MENU L1 aliaws you bo sbeck alphanamers um b FAGES, MENIS sad for VALUES . Thet siphinnmeric cues ke
FAGZES and MENTY e abown in vhe FAGE/MENTT tbiem theenughout bble masial Sstem, but hoi sli of thee YALTES art reposssied by ol-

= Ae ¢uml, Tae plu, PAGE LEfRENU 4-5 auneor salection vahiss are mps A by bbb krari [ 1 i iypa T theomeecnple] wd ul-
phaaumerls ene "8 be*.
fin'l'?flai [H] | Adphanumacis Gar F o Ma Cum T = PAGE Cum (1] l ]
1 =FPAGE Cua + MEN Qe (2]
1 = MENU Cum + Walue Cucfd]
i 1 = Valar Cuw
H ZUM of 3oy of she sbavs sl
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Figure 3.2

PAGEMENL Contents

16

PAGE PAGE NAME PAGE CONTENTS
0 Display Selact from 11 different process variabies and valuas for display in the
tower digital display.
RampiSoak Program PAGES
1 Frogram 1.1 Interval Set Points, Time Spans, Time LInis,
2 Program 2.1 Interval Looping, Linkage, Event Cutputs,
3 Program 3.1 Guaranteed Soak, Aute Hokd, Auxiliary
4 Program 4.1 Set Points
5 Program 1.2
6 Program 2.2
7 Program 3.2
8 Program 4.2
g Program 1.3
10 Frogram 2.3
11 Program 3.3
12 Program 4.3
13 Program 1.4
14 Program 2.4
15 Program 3.4
16 Program4.4
17 Nested Program Establish up to 4 Nested Loops between
Loops Pragrams
18 General Operation Security Leve! Configuration, Ramp/Soak Program Selection, Sensor
Sedection, Process Units, Baromatric Pressure, Analog Ouipud Assign-
ment, Analeg Bar (Graph Assignment, Alpha-
numeric Cuss Enabla
19 Channel #1
Control Settings Set Paint, Control Mode, PID Control Para-
20 Channel #2 meters, Alarm Parameaters
Coniro! Settings
21 Digital Automatic Data Logging, Terminzl Interface
Communications Compinter Imerface, Ling Mode
prs Calibration Cuick Step and Manual Calibration Preceduras for all sansor types, Cold
Junclion Campensation Calibration
Location of
FPAGE/MENU Tables
in this Manhual PAGES 0-20 contain all of the genéral parameaters and RamprSoak

Program selections necessary to get the controdler up and running in
your apglication. These PAGES are detailed inthe next section,
PAGEMENU Tabies. PAGES 21-22 are located in sectlons specific to
their function, Digital Communications and Calibration.

OMEGA CNA22 Lser's Manual




It is important that you learn more about the controlier Security Levels,
and the Pushbuttons and Indications before proceeding with actual
programming of your unit. A programming practice is given later in this
section o famifiarize you with the controller oparation before you ac-

AS yOu Can see, avery parameter or selection 1o be made has a cor-
responding PAGEMENU numbar. Each PAGEMENLU number is as-
signad one of six Security Levels, A-F. In sach Level you can view cer-
tain PAGEMENL numbers, and adjust certain PAGEMENU numbers.
This allows you I select the Security Level most appropriate far your
operating environment, prohibiling unauthorized access to or accidental

The PAGE/MENLI Tables indicate the Sacurity Level tor each MENU

What's Naxt?
tually put it into service.
Sacurity Levels
changing of control parameiers.
numbet,
Entering the
Security Code

The Securlty Code which "unlocks™ the Sacurlty Level is entered In
PAGE 18/MENU 1 to determine which Levels may be viewead, and
which may be adjusted. The controller iz set at Security Level D when
you raceive it from OMEGA,

Figure 3.3 defines the FAGEMENL numbers that corraspond to each of
1he six Security Levels.

Figure 3.3
PAGE/MENU Contents of Securty Levels A-F
SECURITY FUNCTIONS({S) PAGE/MENL
LEVEL
A Display Selection POshd1-11
Sequrity Gode P18/
B Ramp/Saak Program Time Intervals and Set Points P1-16/41-26
Ramp/Soak Program System Loops P17/M1-20
Hamp/Soak Program Sslection Pig/M2
Channel #1 Set Pgint {Single Set Point Condral) P19/M1
Channel #2 Set Point {Single Set Point Sonirol) F20:/M1
o Ramp/Soak Program Time Linits, Proportional Band,
Interval Locping, Linking P1-16/M27-40
D RampvSoak Program Event OQutputs, Guaranteed Soak, P1-16/M41-B2
Automatic Hold, Alternate Time Units
Gontrol Type, Sansor Selection, Process Variable F1BM3-11
Units, Process Oulput Assignment, Analog Bar
Graph, Alphanumeric Cues
Channe! #1 Control and Alarm Parameters F19/m2-37
Channe! #2 Control and Alarn Parameters F20s2-37
E Digital Communications Set Up P21/M1-10
fF Quick-Step and Manual Calibration, Sensor Input P2z/md1-23
and Process Ouiput

OMEGA CHNIZ30 User's Manual
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Figure 3 4 ligts the six Security Codes for each of the Security Lavels,
and the Levels which can be viewed and adjusted.

SECURITY | SECURITY VIEW LEVEL ADJUST LEVEL
LEVEL CODE
A _ A B, G, D A
B 123 ABCTD AB
G o032 ABCGD ABC
D 458 ABCGCD ABCD
E 352 ABCDE ABCDE
F 736 A B GDEF ABCDEF
What's Mext? Mext, you will leam how to cperate the controller io access these
PAGEMENL functions and what the displays will iefl you.
Pushbuttons
and Indications All of the program control sieps and configuration entries are easily ac-
compished with the front pangl pushiwtions. The digital displays and
stalus lights provide a constant overview of the process and rampyYsoak
profile conditions. Figure 3.5 shows the controller displays and status
lights in a normal opearating mode, and Figure 3.8 summarizes the tung-
tions of the pushbuttons and displays.
Flgure 3.5

Front Panel Dispkiys
Buring Normai Dperation

18

Rrel . B TERP
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Figure 3.6
Front Panel Displays and Pushbutions

Channal #1 Process Varable, Sel Point and Program Display
. Alphanumeric Cua Display indicates active Program*
. o Channel #1 Cool QM
Imeral Displey Eveont Display indicates status
indicates adtive nterval ol 8 Individual Event Culpuls
LEDa indicate “F or "G
™~ A { S sabectad for Process Yarabie
Channel #1 Heat DN\
s INTERWL_[FRUG ] EvpIS 7 __.Channel %2 Codi
LEDs indicata Famp/Soak %J&.: I I /{D - HumIclfy) ON
AUM o HOLD LEEED -
F‘I‘ﬂgl‘am oF “‘Q:.:. EAT \l\ iy 1 »
|~ Analog Bar Graph may be asslignad
Channgal #2 Heat (Humigify) O -— R P U = E . ull ko Indicate % outplet, deviation
AERT 20 7 { from st paink, Sme reenaining
in interval
. Tow a 5P -
LEDs indicate Process Variatla™= | : [T LED indinates that MENU
k= Temperaiure or Humidity PADS f ED El b - valge i 2 Pro Variahle
r HOLD I P, \\ rass
e LED indicalgs that MENL
Fushburtton freezes Famp/Soak "] ' . wale |s a Sat Poirt
Program ssquence untl START win  |sTaRT N
pressed o continue or RESET e Toowt | |FESET Q\ 1IN
pressad b ratucn to Standby o J L Pushbutton used to toggle
/ upper and kower dispheEys
HERU betwaen Set Poirt and
VAL Process Varabie

Lower Digital Dlsplay 1or Pushbuition o select

PAGEMENU nurmbaes and MENU Valuss, “gtar] gl Fushbuttons Incraase or
Channel #2 Process Varlable znd Set Point . 1WHDLD decreass MENU numbars,
“advance Program PAGE numbers and Yalues
interval ko intervel
Pushburtton o selsct MENL nuriber, Fushbulun rassts program
PAGE number or Value for lowar display to prior intarval begining

of to Standby i in HOAD

s Tha 4 PRC LEDs indicate which of the 16 Bamp/Sosk Programs i nunning by an aas-ytoundemtgnd Blinking action. Wnen Program 4.2 is selected,
the PROG 2 LED Blinks 4 fimes. Likewise, when Progeant 3.4 is selected, iha PROG 4 LED binks 3 imes.
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Detalled Dispiay and Pushbutton

Descriptions

Gigital Displays
During Nemal
Operation

Digital Displays
During Pregramming

Figure 3.7

Alphanumeric Command Cue
~Stargiby"” Set Polnt

PAGE 1/MENL} 1

20

During normal dual channel operation, the upper display reflects the
measured progess variable for Channel #1 and the lower display reflects
the measured process variable lor Channel #2. If the controlleris
functioning in a single channel made, the measurad process variabie is
displayed in the upper disptay and process set point i displayed in the
lwear display.

By pressing the SF/PY pushbutton only once, the display temporariy
presents an alphanumeric cua, letting you know thal the values you are
lopking at are Progess Variable Channel 1 and Process Variable Than-
nel 2.

The units of these displayed values [°F, 2 or 3:RH) arz indicated by
the LED's on the front panel of the instrument. These wnits are selecled
in the PAGEMENLU prograrnming set up.

By prassing the SP/PY pushbution twice, quickly in succession, you can
toggle these twe displays to show Channet? 1 Set Point {upper) and
Channel 2 Set Poirt (lowsr].

By pressing the SP/PV only once, the displays will temporarily give you
an alphanumevric cue, telling you that you are looking at "SP 17 and "GP
2% the cunent se! poirts for Channels #1 and #2.

During programming, the upper digital display disptays the alphanumeric
cormmand cue for the PAGEMERNL selection being adjusied. An ax-
ample of gn alphanumeric command cue is showh balow:

ETRH - @ILMF

PROG
| HotD

OMERA GH3230 Uear's Manual



Flgure 3.8
PAGEMENL Number In
Lower Digital Bisplay

Programming
Practice

Moving Batween
PAGES and MENL
Humbers

IMPORTANT!

Initial Power-Up

DMEGA GHIZE0 User's Manue

This is the cue for the selection of the Program #1.1 Standby Set Point.
The cue will remain in the uppar display until MENU/VAL s pressed 1o
select the value for that PAGEMENLD number.

When a PAGEMENU number has been selected, the upper and lower
displays will display the alphanumeric cue and process value or
FAGE/MENL number tor up 1o one minute. The displays wil then
automalically revert back to displaying Channel #1 and Channel #2
Frocess Variables if no other pushbution action is taken. The
PAGEMERU number you selected can be easily accessed again by
simply pushing the MENU/VAL pushbutton.

During programming, the lower digital display performs the valuable
tunction of indicating which PAGE/MENL numbers you are saleciing,
ard thair corresponding values.

An example of the PAGE/MENU number display is shown in Figure 3.8.

IMTERVAL |PROG| EVEMTS

1?rzasazi
HEAT 1 - _
HOW: v f
RUKN e _F

HEAT 7

w4 7] » TLMP
oG, ¥
HoLD )

MEMNU/VAL Pushbutton - This pushbutton is used to 1ogale the lower
digital display from PAGE/MENU display to the value of that
PAGEMENL number. THE VAL LED lights when the value is being
displayed.

Now that you understand the basic PAGE/MENU programming struc-
ture, displays and pushbuttons, you are ready for a practice program-
ming.

It is Important that you take time to perform this programming
practice, since It will teach you how to move between PAGES and
MENLU numbers, and how to adjust the MENU values.

DISABLE THE EXTERNAL LOAD CIRCUIT POWER BEFORE
PROCEEDING WITH THE PROGRAMMING PRAGTICE.

After the CN3230 has bean properly instalied and power is tumad on for
the first time, it will begin 10 operate using the lactory settings (as shown
in the PAGE/MENU Tables). The upper digital display will contain four
gdashes, "----* and the lower display will contain the camtraller model
number "CHN3230%.
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Example Set Up

ACTION
GETTING TO THE PAGEMENL #
1. Press MENU/MVAL to access the PAGE select

2. Press A until *P 4" is displayed

3. Press MENLU/Y AL again.

4. Prese until MENU 1 iz reached.

ENTER THE NEW MENT] VALUE;
3. Press MENU/VAL again.

6. PrezsduorWuntil "100" iz displayed in the
lower display *

After a short delay, during which the controller performs self-tests, the
upper display will indicats 1he Channel #1 process variabls (in °F) and
the iower dispiay will indicate the Channel #2 process variable. The "Py™
LED will ba illuminated since the displayed values are process vari-
ahles. Other LEDs indicating operating status may be illuminated, such
at Heat or Coct Quiput, Temperature, etc.

PAGE 4 of the PAGEMENU Tables comtains all of the operational and
control parameters for Ramp/Soak Program 4.1. Your goa! is to adjust
ihe Slandby Sel Peint, PAGE 4MENU 1, to 100°F.

To perform the Programming Practice, you must have LEVEL B Sacurlty
{or highar) entered! at PAGE 18/MENL! 1.

WHAT HAPPENS EXPLANATION

Upper Display: Alphanumenc cue You have accessed the

Lower Display: Current PAGE # PAGE zeleci function,

Lower Display: "P 47 Yo have moved from
PAGE 0 to PAGE 4.

Upper Display: "Prl.4"

Lower Display: Flashing "4 0" lights, You are now in the
MENL select function on
PAGE 4 and can advance
through the MENE! num-
bers.

Lower Display: Flashing "4 1" lights. You are now at PAGE4,

Upper Di=zplay: "Sby1" the alphammeric o MENU 1 and are ready to

PAGE 4/MENLT 1, standby set point, enter the new value.

The VAL LED will hight, You are now in the Value

Upper Display: Alphanumeric Coe select function.

Lower Display: Current MENLU value {standby set

point) will liphe.

Lower Digplay: "100" The new Siandby set point
"100" is antomaticaliy

entered into memory. Ad-
justment iz complets.

*The 4 and ¥ pushbuttons increass and decreass the display value faster a5 they are held pressed.

ACTION

RETURN THE CONTROLLER T{ THE DISPLAY MODE:

7. Press MENU/WVAL again.

WHAT HAPPENS EXPLANATION
Lpper Display: "Sby1”, alphanumenc for You have retumed Lo the
PAGE 4/MENU 1. MENU select function.
Lower Display: "4 1"

MENLU L ED will Lighi.
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8. PressW il MENL 0" is displayed in Lower Display: Flashing "4 0" lights. Mow thal you are at

the: lower display. MENU D, you can enter
the PAGE select funciion.
9, Press MENTIVAL again. MENU LED remains L You are i the PAGE
Lower Display: "F 4" indicales you are ¢n selecl fungtion,
PAGE 4.
Upper Display: Alphanumeric "Prl 4" for Program
1.4,
10, PressWontil you reach PAGE 0. Lower Display: °F 07 You are now on PAGE 0
and are ready to enter
e MENLU select Function
on that PAGE.
I1. Press MENU/YAL apain. Lower Display: Flaghing "0 0" You are now in the
MENU szlect function for
MENU LET» lights PAGE 0.

12. Press SP/PV 1o retum to the display, or wait 1 minute and displays will aromatically revert 1o displaying Process
Variables. :
PROGRAMMING PRACTICE 1S COMPLETE!
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RAMP/SCAK PROGRAM OPERATION

Intervals The CN3230 Ramp/Soak Contraller featuras 16 individual Programs.
Within each prograrn there are 8 Intervals plus a standby inlerval - the
time span and set point of each of the B intervals being individually ad-
justable. These 8 intervals constiute what is referred to as the
Ramp'Soak Profile. An axampie of a typical Ramp/Soak Profile is

shown belows,
o 2 o = o = X
SRR IR AR IR AR IR BN
£
g 4 DEY, ALARM \
E EET POINT ——— \
B | Lo ALARM .
E
TIME -

HOTE Ramp/Soak Profile Graphs similar to this diagram are provided in the
back of this manual o make it easier for you to graphicaily configure
yvour Ramp/Soak process profiles,

Event Outputs Additionally, up o 8 Event Outputs (i you purchased this option) may be
configured to be ON or OFF during each of the 8 intervals, as illustraled
below:

- = ] o a -] =,
2
= - OEY. Al ARM
[
T1 EET ROINT
% LOW ALARAM
TIME
EYENT 1 OM ot 2]
EYENT 2 [ oM | ow oN
EVENT 3 1, | el ] o [a] o
EVEMTE 48 EETUP SaME &S EVENTS -3
WTERYALS |sn~n:rr| 1 i z 3 1 s 1 5
4 LGP —g—aad
Alarms Each control Channe! has two glamns, tor a total of four Alarms. B used,

1hese alarms may be assigned to the Evenl Ontputs. If this is done, the
Event Cuiput can funclion only as an Alarm and cannot be an Event.
Any combination of the 4 alanms may be assigned to the same Event
Quiput, making the cutput funclion as a common alanm,
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Linking and Looping To exlend the capabilities of the comtraller, the Programs may be linked
and looped. Linking means that ohe Program may bé "linked" to
another program automatically, reguiring no operatoy interface. For ex-
ample, if Program #1.1 is linked to Program #2.3, as soon as Program
#1.1 has complated s cycle, Program #2.3 will beqgin.

I-_F'HI::GH-'M E M | It PRCASFAM £2 1 -t ﬁﬁﬂ
BT INT 2 INT3 INT A INTE INTE INTT INTS INTA INTZ2 BNTS INT4 IMT S5 INTH INT7 INT B STBY

T

When Program #2.3 is completed, the controlier will operate using the
Frogram #1.1 Standby Set Poimt, assuming that Program #2.3 is not
linked to ancther Program. More detailad indormetion on Linking is given
in Appendix |, "Control Theary Tutorlal”.

Looping means 1hal intervals within a Program miay be repegted in 3
lkeoping fashion. I a loop is insertad in the Program so that Intervals 4,
E, and & will be repeated 2 fimes in addition t© the single Program run of
these intervals, the fina! process profile would look like this:

INTI HTE T3 WTa KWTI5 WEG INT4  INTS  INTG INT4  INTS  INTE  INTT WTH

ALA

iar LOOP I 2rd LOGCE I

You would simply tell the cantraller to "loop from the end of Intarval & to
ihe beginning of Interval 4, 2 times” when configuring that Program.

‘Up to 3 loops may ba established In sach of the 16 Programs.

Each of these lcops has a sat priorily, which 15 discussed in detal)
In the "Cantrel Theory Tutorial,” Appendix 1, Looping.
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26

Frogramming the
Ramp/Soak Programs

Proflle Graphs and

Programming Warksheets

Each of the 16 Ramp/Soak Programs is programmed on & saparate

page:

Program#1.1 - PAGE 1
Program #2.1 - PAGE 2
Program #3.1 - PAGE 3
Program #4.1 - PAGE 4
Program #1.2 - PAGE &
Program #2.2 - PAGE &
Program #3.2 - PAGE 7
Program #4 2 - PAGE 8

Program #1.3 - PAGE §

Program #2.3 - PAGE 10
Program #3.3 - PAGE 11
Program #4.3 - PAGE 12
Program #1.4 - PAGE 13
Program #2.4 - PAGE 14
Program #3.4 - PAGE 15
Program #4.4 - PAGE 16

The MENU numbars for each Ramp/Soak Program parameter remain
the same from PAGE to PAGE, making i easier for you to learn the
programming steps {for example, Program #4.1 Standby Sel Point is
PAGE 4MENU 1, and Program #1.4 Standby Set Point is PAGE
1AMENU1. )

On each of tha 16 Ramp/Soak Program PAGES, you will select and as-
sign the following for both Channel #1 and Channel #2:

Standoy Set Peint

B Time Intarvals

8 Set Paoints

Time Units for Intervals {sec/minthrs)

Heat and Cool Proportional Bands (#1 and #2)
tmerval Loops

Program Links

Event Outputs ONFOFF during each Interval
Alarms Assigned as Event Cutputs

Auxiliary Ramp/Soak Set Points

Any of the Program parameters ¢an be changad while another Program
is running without interrupting the Program in process.

Ramg/Soazk Profile Graphs and Programming Worksheats arag included
in the back of this manual. These "pregramming tools™ are designed to
make Program set-up quick and easy, and to provide a permanent
record of your Program setings.

In the Tollowing example applicalion, the Profile Graph and Program-
ming Worksheet have been completed to ilustrate how to use these
programming 10015,
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Configuring A .
Ramp/Soak Program

Seaurity Access

Seleci Units
for Process

Sebect Time Units
Standby Set Poinis
Intarval 1 Time

Interval 1 Sat
Points

Intarval 2 Time

OMEGA CNAZE) User's Manual

The next several pages of the manual wilf present a typical dual channel
ol the CN3230 condroller, using Channel #1 as a Heat/Coo! Temperatura
control ioop and Channel #2 as & Humidify/De-Humidity control ioop.

Application Description:

This application is a simple, 4 interval Program. Channel #1 & control-
ling the temperature, while Ghannel #2 is controlling humidity. In this
example, you will establish the rampfsnak Program 1.1 using the 10kow-
ing set points and time |ntervals:

Channel#1  Channet#2

Standby Set Points 25.0°C 50.0% RH
Int #1 Set Points 85000 g5 0% RH
Irt #1 Time 5 minutes

Int #2 Set Paoints Soak Soak

Int #2 Time 5 minutes

Int 3 Set Points 55°C 95.0% RH
Int #3 Time & minutes

Int #4 Set Points 26 020 50.0% RH

Time 10 mimtes

Following the programming worksheets, yoit can see the Individuai
setlings and control parameter adjustments that must be cot-
flgured for the Program.

Naow wou can enter these RamprSoak Program parameters. Remember
that &ll Program 1.1 prograrmiming is gone on PAGE 1.

Make sure that you have accessed Security Level B [or higher) on
PAGE 18/MENU 1.

Select ~°C* for Channel 1 unils on PAGE 18/MENU 6. Select %" for
Channel 2 units on FAGE 18MENU 7,

Go to PAGE 1/MENL! 27 and selecl "minutes® for the program interval
time units.

Go to PAGE 1/MENL 1 and enter "25.0" for Channel 1 Standby Set
Point. Go to PAGE 1/MENU 2 and enter ™95 0" lor Channel 2 Standby
Sat Point.

G 1o PAGE 1/MENL 3 and enter "5.07 minutes for interval 1 fime span.

G0 to PAGE 1/MENU 4 and entar *85.0" for Channel 1/interval 1 set
painl. Go to PAGE 1/MENU 5 and entfer "35.0" for Channel 2/ interval 1
set point,

3o 1o FPAGE 1/MENU & and enter “5.07 minutes for interval 2 time span.
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CN 3230 Ramp/Soak Profile Graph

ETHY. BETFT1 EETRT.2 SETPTZ SETPT.4  EETPT S EETPTR  SETPTY EETFIE
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[ i i I
7 —i
TEME| HUMDO] | 1 ¢
CH.1 CH.2 BTBY INT. 1 INT. 2 INT 3 IMNT. 4 INT: & INT & INT. ¥ IMT. &
TIME TIME TIME TIME TWE TIBLE TIME TIME
Event
ON Cendee,
EVENT 1 1
EWENT 2 z2
EVEMT 3 ) 4
EVENT 4 8
EWENT 5 16
EVENT & i 32
EVENT T 64
EVENT & 128
STEY. INT. 1 IMT. 2 [NT. 3 INT. 4 IMNT, 5 INT. § INT.? INT. &
Tetzl
Evant ON
Cantas )
Opdicns
: OM Coges
SECONDS | ;
MINLTES ' | 2
HOURS | - 4
AUTD HOAD l g
GHAMMEL 1 i
GUARAKTEE SO4K 18
CHAMNEL 2
GLUARANTEE S0kK 3
STEY. INT. 1 IWT. 2 INT. 3 INT, 4 INT. 5 INT. § IN:. 7 INT. B
Tatal
Qptign QM
Codes
LOOP #1 LOCOP #2 LOOP #3 LINK
Laop framends Inianval _ Lonptramand of Intersal - Loap fram andaf triernval - Link and o 1hes Program io
10 beginniag of | nterval - 1 baginn:zng of Interval . to heginning af interzl - beginring of Pragram # -
How manyimesT J— How many fimes? — How meny times?
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CN 3230 Programming Worksheet

PROG. 1.1—4.1 = PAGES 14 PROG. 1.3-4.3= PAGES 912

PROGRAM# PAGE PROG. \2-42 = PAGES 58 PROG. 1.4 - 44 = PAGES 13-16
CUE IMENU SELECTION YOUR SETTINGS:
Dale: Date: Date:
Ly T | Channel #1 Standby Set Point
5652 2 | Channel #2 Stardby Set Pomnt
itk 3 |Interval T Tima Span
i5F ] 4 | Chanpe! #1 S8t Foint 1
c5F ! E | Shannel £2 Set Point 1
ntd 5 Interval 2 Time Span
iSF7 7 | Channel #1 Sat Point 2
fagatorey 8 | Channel #2 Sat Point 2
k3 2 | Imbenval 3 Time Span
iSF3 | 10 | Ghannet #1 Set Paint 3
25F3 1 Channel #2 Set Paint 3 1
inEY 12 Imterval 4 Time Span
iGRY 13 Channel # 1 Set Point 4
2SRy | 14 - Channel # 2 5el Point 4
ekl 15 Imterval 5 Time Span
5Pg 16 Charnal #1552t Polnt 5
c5Po 17 Charnel #2352t Folnt 5
= 18 | Interval § Tima Span [
1GE6 | 19 | Channel #1 Set Point & I
25F5 20 Channel #2 3ot Point 6
[ imET] 21 [intervat 7 Time Span
| 15F7 22 Channel #1 Sel Paint 7
g5P7 | 23 | Channs| #2 Sel Paint 7
InEB| 24 Inerval 8 Time Span
IGFE| @25 Charnel #1 Sel Point 8 1
F5Pg | 28 | Channel #2 Sel Paint &
Ua k| 27 | Time Units for this Progrem
Py bl Channel #1 Proportional Band #1 or#2
F Pk 2d Channel #2 Proportional Band#1 or#2 !
FEOR | 30 | Pecowery after Power Outage -
Fral & Loop #1 tom end of interval
! kn az to beginning of interval #
| mo KK # of times
SF=a | 34 | Loop #2 from end of interval
C E=| 35 |to beginning of interal
2 no| 36 .| # of tmes |
FFrn ar Loop #3 from end of interval |
3 kg 34 to beginring of Inlerval
3 Fo 349 * L'.Tf‘_tiJ'TIEE
LA 4 LINK this Program to Program #
SREE | M Standby Everit Qutpuls :
JEE | 42 | Interval 1—Event Outputs |
oEE 43 tnterval 2—FEvent Qutputs |
ALk a4 tnterval 3— Event Outputs I
VHEL 45 tnterval 4— Event Outputs '
JGEE | 46 | Interval 5—Event Outputs '
JBFE 47 - | Interval B—Event Cutputs
. IEE 48 Imterval 7— Event Outputs
BELt | 49 | Interval BE—Event Outputs ;
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Interval 2 Set
Points

Imterval 3 Time

Intarval 3 Set
Paints

Interval 4 Tirne

Irtarval 4 Sat
Poirts

Remaining Intarvals

What’s Nexi?

Selecting and —
Running a Ramp/Soak
Program

30

Since his is a “soak” interval, the set points will stay the same as inter-
val 1. Goto PAGE 1/AMENU 7 and enter "85.0", and PAGE 1/MENU 8
and enter 850"

Co to PAGE 1/MEND 9 and enter “5.0" minutes.

Go o PAGE 1/MENL 10 andd anter "5.5" for TChannel 1, interval 3 sel
point. Go fo PAGE 1/MENU 11 and anter *35.0* for Channel 2, Imerval
3 set point.

Go 10 PAGE 1/MENU 12 and enter ™10.0" for interval 4 time span.

30 to PAGE 1/MENU 13 and enter "25.0" for Chanrel 1, Interval 4 set
point. Go to PAGE 1/MENU 14 and enter "50.0" for Channe! 2, Inerval

4 set point.

Since there are 8 intervals available, and only 4 used in this program,
you should set the time of the Interval S to "0". This will assure that the
Program goes to Standby when Interval 4 is completed. Erter the value
*0" at PAGE 1/MENL} 15 to sel the interval time to 0.

Mow that you have configured tha RampySoak Program, you are ready
10 select the Program and RLUIN it!

Once you have complated the Ramp/Scak Programming on PAGES
1-16, you are ready to select and tun a Program. Tha Program # is
selected on PAGE 18/MENU 2. Once the Program # Is salecled, the
controller will go 1o Standby of the newly setected program.

The diagram bekw recaps the Ramp/Soak pushbutton operations and
LED indications.
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Filgure 3.9
Ramp/Soak Pushbutton
Operatfon and LED Indication

NOTE

Starting a Pragram

Selecting Intervals

(Going to Standby

Going 1o a New
Program

Golng 1o HOLD

CAEGS GHE2A0 Usar's hanual

rla:hi_ng Eeq'uunr_¢ of PT‘C‘EF.I-H'.I Disp]u]r Evank D{upla}r indiceakten atakua of B in=

Display indicates active Frogram w Evenkt Outpute {OK or OFF}

Interral Display indizataea ___________-_‘_—-[ . ‘:-..__
acklve interval o :mxl_ .““"m:l

LED's indicate Ratnpf/Soak Program
EUN or HOLT

Pushbutton freeces Ramp/Scak Program -———
tequence until START/COMT preszad te :

. gy ot I
ceniinue L. ﬁ
Pushbutton to select "’"—-'._._-—--_F-'-_ .

*atart Program
*restart HOLD
*advonce Program interval to

interval

Fushbuitan ressk prl:lg'ru.m' to prior inker-
val beginning or to Standby i in HOLD

M a Prog ram 15 runnhing when another Program 1s selacted, the con-
troller will compilets the currently running Program and go
Standby of the new Program. A Program can atse be started from a
remaole location if your controfier contains 1he Remote Operation Input

Option (see page 51).

Onee the Program has been selecied (PAGE 18/MENL 2), press
START/CONT to start it. Continuing to press this pushbution will
manually advance the Program 1o the beginning of the next interval, At
the completian of a Program, the controllar will automatically 9o 10
Standby, unless 1he Program is linked to itset! or to another Program.

Prass START/CONT to advance the Program 1o the baginning of the
next interval. Press STOPRESET to return the Program 1o the bagin-
ning of the previous interval.

To interrupt the running Program and enter Standby, press HOLD, which
freezes the Program. Then press STOP/RESET te go 10 Standby.
when the contraller is in Standby,

no Interval LED's are iluminated

the active Program # is illuminated, and

the RUN LED is ngt illuminaled.

While the cottroller is in Standby, you can switch to another Program
(PAGE 18/MENL 2). Once the naw Program is selected. the controller
wili go o the Standby =at paint of the newly selected Program. As
stated eadier, if 2 Program is running when a new Program is selected.
the new Frogram will not begin wntil the currently running Progrann is
completed.

Pressing HOLD stops the Program in the current interval. The controller
retains the timea remaining in the interval and the set point uniil it is
manually restaned by pressing START/CONT.
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SINGLE SET POINT OPERATION

if you warnt 10 apply the controllar as a single sel peint controlier (no
rampisoak oparations), you simply select *0 = Single Set Point Cottrol
a5 the Program Selection at PAGE 18/MENU 2 and enter the process
set point at PAGE 19-20/MENU 1. Also, select the “Controller Type® on
PAGE 18MENU 3. The controdler will still function as a one or twa chan-
nel control, and ne Ramp/Soak programming is necessary on PAGES
1-16. The Event Outputs cannat be used when the controller is function-

irg as a cingle set point controller.

What's Nexi? You ara now ready to procesd with Programming your CN3230
Ramp/Soak Process Controller. Folowing are the PAGE/MENL
Tabkles from which you can make declzlons about the settings and
parameters for your applicatlon. Be sure to use the Programming
Worksheets and Ramp/Soak Profile Graphs in the back of the manual
ter set up and record youT programiming.
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SECTION 4

PAGE/MENU TABLES
This section containg detailed programming information for PAGES §-20:
PAGE O - Display
PAGF 1-16 - RampSoak Programs 1.1 - 4.4
PAGE 17 - System Loop Nesting
PAGE 18 « Genaral Operation
PAGE 18 - Chanret #1 Control and Alarm
Parameters
PAGE 20 = Ghanne #2 Gontrot and Alarm
Faramsters

Following these lables, select the parameter values or your application, Yog
them on the Programming Worksheets in the back of this manual, and

program the CN3230 controller.
PAGE 0: DISPLAY o//'GF
CUE MENU # DISPLAY SECURITY LEVEL
LA 1 Channel #1 Process set peint in units of
- process variable
258 2 Channecl #2 Process set point in units of f
. process variabla
£t 3 Channel #1 Deviation from sef point fo units
) of process variable
gl 4 Channe! #2 Deviation from set point in pnits A
of process variable
g 3 Program Number
fnk & Interval Number
LERE 7 ‘Time Left in Interval
il 8 Channel #1 Heat Output command in % Full ON |
LI 9 Channel #1 Cool Output eommand in % Full ON
ot 10 Channel #2 Heat Output command in % Full ON
LEEE 11 Channel #2 Cool Qutpat command in % Fll ON
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PAGE I-16: RAMP/SOAK PROGRAMS 1.1 -4.4
PAGE 1 =Program 1.1

PAGE 5 = Program 1.2

PAGE 9 = Program 1.3

PAGE 13 = Program 1.4

PAGE 2 = Propram 2.1 PAGE 6 = Proyram 2.2 PAGE 10=Program 2.3 PAGE 14 = Program 2.4
FAGE 3 =Pmpram 3.1 PAGE 7 = Progmam 3.2 PAGE 11="Program 3.3 PAGE 15 = Program 3.4
PAGE 4 = Program 4.1 FAGE 8 = Program 4 2 PAGE 12= Program 4.3 PAGE 16 = Program 4.4
CUE MENU SELECTION AVAILABLE SETTINGS FACTORY SETTING SEC.

Ramp/Soak Program Sei Up: In MENUS 1-26 you will cstablish the times and set points for each of the 8 intervals and the standby inter-

val that make up a Ramp/Soak Program. Time units {seconds, minutes, hours) are selected in MENU 27.

s ronT 15“‘“ ‘ SET POINT 3 |
- SEY -
sErPonTe cereonr” e | polf] | o vonre
L | sSsa |arranes”| Y
.E" STRNOAY " J FATGAYAL | IMTERYAL 2 FITEFVAL 3 INTEFWAL & |_ MTEAVAL 5 INTERYALE INTEFWAL ¥ | INTEFWAL B
Ly 1 Charnel #1 Standby Set Point Span TTF i B
Set Point E
Gy 2 Channel #2 Standby % 500% RH ;
Set Poipt i
fd 3 Interval 1 Time Span 0 = End Propram 0.0 minuies :
116 G999 eroonds ;
0.1 to 9999 minules
(101 to 99,94 houry
{dependent on time unite chosan in
MENLU 273
IER 4 Charnel #1 Set Point 1 | Set Point Span TI°F
2557 5 Charne] #2 Set Point 1 50.0% RH
P 6 Interval 2 Time Span | 0 = End Program 0.0 minutes
] 1 Lo 9944 zeconds
i 0.1 to 999.9 minutes
i £.01 to 99.99 hours
{dependent o Hime it chosen i
MENTJ 27)
g 7 Channzl #1 Szt Point 2 | aci Poit Span TIE
2GR 2 . Channel #2 Set Point 2 50.0% RH
Aatd ] intzrval 3 Time Span 0 = End Progtam .0 pinules
1 1o 9909 seconds
0.1 10 95999 minutes
0.01 10 99.89 hours
{dependent on time phits chosen in
MENL 27)
e 10 Channel #1 Set Point 3 { Set Point Span TR
a5+ 11 Channel #2 Set Point 3 50.0% RH
kY 12 Interval 4 Time Span () = End Program 0.0 minules
1 10 9999 seconds
(.1 1 999.9 minutes
0.01 1o 99.9% hours
{dependent on Hme units chosen in
MENU 27}
s 13 | Channgl #1 SciPoit4 | Set Point Span (°F
Joas 14 Channel #2 Se1 Point 4 =

34
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PAGE 1-16; RAMP/SOAK PROGRAMS 1.1 -4.4
PAGE | = Program 1.1 PAGE 5="Program 1.2 PAGE ¢ = Propram 1.3 PAGE 13 = Program 1.4
PAGE 2 = Program 2.1 FPAGE 6= Program 2.2 FAGE 1{= Program 2.3 FAGE 14 = Program 2.4
PAGE 3 = Program 3.1 PAGE 7 =Program 3.2 PAGE 11=Program 3.3 PAGE 15 = Program 34
PAGEd = 4.1 PAGE § = Program 4.2 PAGE 12= Program 4.3 PAGE 16 = Program 4.4
CUE MENU] SELECTION AVAILABLE SETTINGS FACTORY SETTING | SEC.
kG 15 Inierval 5 Time Span 0 = End Program 0.0 minutes B
! 1 12 9959 seconds
h {.1 10 999.9 miautes
5 0.01 10 99.99 hours
I (deperdent on tme units chosen in
MEML 27
/SF5 16 Channgl] #1 Set Point 5 | Set Point Span Ti0PF
FaRg 17 Channel #2 Set Point 5 50% RH
\ lntS 18 Interval 6 Time Span = End Program 0.0 minutes
1 o 9999 seconds
0.1 o 799.2 minutes
.01 o 959.99 hours
(dependent on time units chosen n
MENU 27
fats i9 Channei #1 Set Point 6 | Sel Point Span T
2aF5 20 Lhannel #2 Set Poim & 50% RH _
ik 7 21 Interval 7 Time Span | O=End Program 0.0 minutes %
1 o 9999 seconds |
0.1 to 9599 minates ]
0.01 10 $9.99 hours !
{dependent on Lroe units chesen in
_ MEML 27)
I zk 12 Channel #1 Set Peint 7_| Set Point Span FLOCE
25827 23 Charmel #2 Set Point 7 5% RH
b 24 Interval & Time Span () = End Program 0.0 minntes
110 9999 seconds
L 0.1 1o 9999 minutes
(.01 o 99.99 hours
{dependent on time units chozan in
MENU 27)
JuBY 25 Channel #1 SetPoint 8 | Set Point Span 7.0
25058 26 Channel #2 Set Point 8 3% RH
Lk Py Time Units 1 = 1 109999 seconds 2= 0.1 109999 minmes | C
2=0.1 10 999.9 minutes
3 =001 0 99.99 hours
SELECT PROPORTIONAL EAND #1 OR #2 - as programmed o PAGE 19-20/MENU 3-6 - o be used in running this Program.
E;ﬂb 28 Channel #1 1 = Froportional Band #1 1 = Hemt Prop. Band #1
Froportiooal Band 2 = Proportional Band #2
J = 24 Channcl 2 1 = Proportional Band #1 1 = Cool Prog. Band #1
Proporniional Band Z = Proportional Band #2
[POWER OUTAGE RECOVERY
FE{ 43 3} Recovery Oplions afier | 0= Go o Standby 2 = Hold ar Current Stagys
Power Outage i = Resume Program
2 = Hold at Carrent Oper. Staius
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PAGE 1-16; RAMP/SOAK PROGRAMS 1.1 - 4.4
PAGE 1 = Program 1.1 FAGE 5 = Program 1.1 PAGE 9 = Program 1.3 FAGE 13 = Program 1.4
PAGE 2 = Program 2.1 FPAGE 6= Program 2.2 PAGE 10= Program 23 PAGE 14 = Proveram 2.4
. PAGE 3 = Program 3.1 PAGE 7 = Program 3.2 PAGE 11= Program 33 FAGE 15 = Program 3.4
:PAGE 4 = Program 4, PAGE & = Program 4.2 PAGE 12= Program 4.3 PAGE 16 = Progmam 4.4
{CUE | MENU| SELECTION | AVAILARLESETTINGS | FACTORY SETTING | SEC.
i_IhTERVAL LOOPING AND PROGRAM LINKING SET-UP: In MENUs 31-39, you may establish up to 3 separate interval
loops, In MENU! 40 you can link this Program to any othet Program, of 1o itself.
* n LOOF 1 - Loop from the o B (} = Disable o
“rd end of Interval A
’i Lo 32 o the beginning of B=0wi& (} = Dizable
Inlerval B
! 33 C numbes of limes C=01w0255 1 = Onge
o, (0= Continuous) _
- 34 LOOP 2 - Loop from the I B (1 = Dizablc [
gt end of Tmerval A
I 35 to the beginming of B=0mws b = Dizable
£ fo Interval B .
36 C number of times C=0wr255 b= Once
£ . (0 = Continuous)
35 37 LOGE 3 - - Loop from the A={tw8 (= Disable C
end of Interval A
3 by 38 ta the beginning of B=0twp8 (= Disgbla
Intervel B
E kit C number of times Cm= Do 255 P =Ohce
7 {0 = Comtinuous)
Larid 40 LINK the end of this 0 =No Linking {} = Mo Linking
Program to the beginning 1 =Frogram #1,1
of Program # 2 = Program #2.1
3 =Program #3.1
4 = Program 4.1
5 =Program #1.2
& =Program #2.2
7 =Program #32
& =Program #42
G = Program #1.3
10 = Program #2.3
11 =Program #33
12 =Program #4.3
13 = Program #1.4
14 = Proptam #2.4
15 = Frogtam #3.4
16 = Program #4.4
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| PAGE 1-16: RAMP/SOAK PROGRAMS L.1- 4.4

PAGE 1 =Frogram 1.1
FAGE 2 = Propram 2.1
PAGE 3 = Program 3.1
PAGE4= 4,1

PAGE 5 = Program 132
PAGE 6 = Program 2.2
PAGE 7 = Program 3.2
FAGE & = Program 4.2

PAGE 9 = Program 1.3
PAGE 10= Program 2.3
PAGE ] 1= Program 3.3
PAGE 12= Program 4.3

PAGE 13 = Program 1.4
PAGE 14 = Program 2.4
PAGE 15 =Program 3 4
PAGE 16 = Propram 4 4

CLUE MENU| SELECTION

| AVAILABLE SETTINGS

| FACTORY SETTING | SEC.

EVERT OUTPUT SET UF: Detailed instructions for Event Qutput Set Up are given in Section 5 of this manual. Simply enter the sum
ni Event "ON" Codes at the MENU numbers correspondiog o the Intervals, For example, 2 bave Event Qutpais 2, 6, and 7 wrm on in
Interval 3, se1 MENU 44 value to 2 + 32 + 64 = 95,

Event Ouuput § ON Code Eveni Output # ON Code

I 1 ] 16

2 2 4] 32

3 4 7 64

4 ] 8 128

L
Goek | om Standby 00255 0 D
(Any Sum of Evenl ON Codes)

i Ef 42 Interval 1
2 £k 43 Ierval 2 0
3 £k EE | Interval 3 0
Y E- 45 Intervat 4 0
S5Ek 46 Interval 5 [
&£k 47 Intcrval 6 0
TEL % nterval 7 0
Bk 49 Interval 8 o

OPTIONAL PROGRAM SET UPS: The fellowing Options may be assigned ON in any interval by adding the ON Codes and enlering,
the sum at the MENL number corresponding o the appropriate interval.

Chanpe time units from thoge speeified in MENL 27: Seconds OFF = (} ON=1
Mimutzs OFF = 0 ON=2
Hours OFF =0 ON =4
Hold after Intexval completed. (Puts unit on hold at OFF=00N=8
the end of the interval AR Events O in that
Inerval will remain ON unil the Program is
"Continoed™).
Guaranieed 3 oak assures thal the zoaking time in an Chanoel #1 QFF =0 ON =16
inierval does not begin until the process reaches Chaneel #2 OFF =0 ON =132
st painl. Guaranieed Soak Diflcrendial s¢1 im
MEMLUs 55-40.
£ir 50 | Standby 6o 63 0 D
[y 31 Interval 1 0o 63 ]
2 0o 52 Interval 2 0o 63 0
3002 53 icoval 3 {0 63 ]
VFE 54 Ingerval 4 01 63 0
== 35 Interval 5 0063 [i]
L 36 Inerval 6 (UL 0
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PAGE 1-16;: RAMPISOAK PROGEAMS £.5 - 4.4

PAGE 1 = Program 1.1
+PAGE 2 = Program 2.1
{PAGE 3 = Program 3.1

PAGE 5 = Program 1.2
PAGE 6 = Program 2.2
PAGE 7 = Program 3.2

PAGE 9 =Program 1.3
PAGE 1{=Progmam 2.3
PAGE 11=Frogam 3.3

PAGE 13 = Program 14
PAGE 14 = Program 2.4
PAGE 15 = Progran: 3.4

1PAGE 4 =T 4.1 PAGE § = Program 4.2 PAGE 12=Program 4.3 PAGE 16 = Propram 4 4
CUE MENU| SELECTION AVAILABLE SETTINGS FACTORY SETTING | SEC.
TOP P 57 Intezval 7 {10 63 0 D
g8 58 Interval 8 Oto 653 0
58 39 Guar. Soak Differential | 0.1 1o 25.5% span L.0¥% gpan
for Channel #1
fens 60 Guar, Seak Differential 1.0% span
[t Channel #2

PAGE 17; RAMP/SOAK NESTED PROGRAM LOOPS |
CUE MENUI SELECTION AVAILABLE SETTINGS | FACTORY SETTING SEC,
NESTED PROGRAM LOOPS: In MENU 1-20, you may specify up 10 4 nested Program Loops by simply specifying the "from™
Program/Tnterval, the "w" Program Interval, and the number of Limes the loop is to be run, See Appendix [, "Conrol Theory Taorial”
for specific information on the prioritization of the Nested Program Loops.
NESTED LOOF #1
AED - | Loop from Propram A= | (1 = No Looping {) = Disabled B
1 =Program #1.1
2 = Propram #2.1
3 = Program #3.1
4 = Program #4,1
5 =Program #1.2
t = Program #2.2
1 =Program #3.2
8§ = Progzam #4.2
9 = Program #1.3
1{) = Program #2.5
11 = Program #3.3
12 = Propram #4.3
13 = Program #1.4
14 = Program #2.4
15 = Program #3.4
. 16 = Program #4.4
i 2 Inierval B= B=1108 1
I-l‘t.l_.'ﬂ!_ 3 2 Propmam C= 1. 16 =Program #1.1 - #4.4 1
Sez MENL ! selections
dttiy 4 Inigrval D= D=110g 1
. 5 E numbr of omex E=0wi35 k)
{f = Continuous)
NESTED LGOP #2
2 6 Loop from Program A= | = No Looging 0= Disablad B
1-16=Program#1.1 -#4.4
Seg MENU 1 selections
ST 7 Interval B= BE=1w§ 1
SEE- B 10 Program = 1- 16 =FProgram#].1 -#4.4 1
Seg MENU 1 selections
E;_.aﬂ' 9 Interval D= D=1wx 1
2 no. 10 E number of times E ={10255 {0 = Continuous} 0

28
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M[mﬁm%mm_
CUE MENL SELECTTON

D PROGEAM LOOPS

{0 = Continuous)

| AVAILABLE SETTINGS FACTORY SEITING | SEC.
NESTED LOOP #3
Fr - 11 Loop from Program A= | (= No Locpng 0 = Disabled B
1 - 16 = Program #1.1 - #4.4
See MENTT 1 selections
FFmn 12 Interval B= B=1w8 1
ILa- I3 o Propram C= 1 - 16 = Program #1.1 - #4.4 1
See MENU 1 selections
ET 14 Interval D= D=11w§ 1
I, 15 E number of times E = 010255 ]
NESTED LOOF #4
Gt 16 Loop from Program A= | 0= Mo Loopiog 0 = Disabled B
1- 16 =Frogram#1.1 - #4.4
L 17 Tnterval B= B=1w8h 1
g 1% 1o Program C= 1- 16 =PFProgram ¥1.1 - #4.4 1
§e.e MENLT 1 selections
Sem 19 Terval D= D=lws 1
T 20 E numbet of Gmes E=010235 0

QMESA CHNI2A0 User's Manual
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PAGE 18: GENERAL OPERATION /,

CLE MENU | SELECTION AVAILABLE SETTINGS FACTORY SETTING| SEC.

LorHd 1 Security Lock Scounty Codes {0 10 Y095 458 =Level D A

jArag ] Program Selection {1 = Nune (Single set point contrel, B
- Ramp/Soak Prograni not selectad)
1 =FProgram #1.1

2 = Program #2.1

3 = Progmam #3.1

4 = Progrum #4.1 1|
5 = Program #1.2
6 = Projrram #2.2
7 = Pogram #3.2
# = Program #4.2
O = Program #1.3
10 = Program #2.3
11 = Program #3.3
12 = Program #£ .3
13 =Program #14
14 = Program #2.4 i
15 = Program #3 4
16 = Propram #4 4

Lorit 3 Controller Type 1= Single Channe! Controller 2 = Dua? Channel D

2 = Dual Channe! Controller Temp/Humd
Channel #1 = iemperahurs
Channel #2 = humidity

3 = Dual Channel Controller
Channel #] = temperature
Channel #2 = temperature

geng 4 Sensor Input Selection | 1 =T Thermocouple 2=RTD, High

Channcl #1 2 = 100 ohm Platinum RTD, High Range i
-110.0 1o 425.0°F

3 = 100 ohm Platinum Rid, Low Range
32.0 10 212.0¢F

4 =420 mA (1-5 Vdc}

Sr2 5 Sensor Input Selection | 1 = T Thermocouple 3= RTD, Low

Channgl #2 2 = 100 ohm Platinum RTD, High Range
-110.0 10 425.0°F

3 = UN) chm Platinum Rid, Low Range
320 to 212 0°F

4 =4-20m4 {1-5 Vo)

L & CChannels #1 and #2 =9F or (L0 w 100.0% F=9F D
Temperatiee Unitg o 2="4C or 0w 100%
Channel #1 Units for 3 = 0.00 1o 09 09<% (Basic)
4-20mAf 15V
7 Channel 2 Relatve 1 =000 10 100.0% 1 = Reladve Humidity | D

o 3
TS Humidity Units or Unig | 2= 0w 100%
for 4-20 mAS 1-5Vdg 3 = 0.00 o 99.904% (Rasic)
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PAGE 18: GENERAL OPERATION

CUE

MENU|SELECTION

AVAILABLE SETTINGS

FACTORY SETTING

SEC.

&H b

| Barometric Pressure

010 99.99 inches of Merany

20.82 inches

| ANALOG OUTPUT ASSIGNMENT: In MENU 9 you may select the value that will be assigned 1o the 4-20 mA/1-3Vde
For more infommation on application of the Analog Ontput, see Section 4 of this Manual,

Analog Out

J'!?ﬂﬂt g

Process Analog Cratpat
Assignment

0= Analeg Ouipul Disabled

1 =Channel #1 Heat Control Quipui
2 = Channel #1 Cool Control Ouipat
3 = Channel #2 Heat Contrel Qutpat
4 = Channel #2 Cool Control Cuiput
5=Channel #1 Process YVarable

i = Channel #2 Process Variable

7 = Channel #1 Set Point

£ = Channel #2 Sel Poinl

i 6=Channel #2
Process Wanuble

ANALOG BAR GRAPH: MEMLJ 10 allows you 1o s2lact a vaniable o be represented by the © - 100 Analog Bar Graph Display on the
front panel of the conproller

53~ | 10

J;malug Bar Graph
Diszplay Assignment

= Dizable
1 = Time Left in Interval
2 = Channel #1 Heat Output Command
3 = Channel] #1 Coct Quiput Command
4 = Channel #2 Heat Output Command
5 = Channel #2 Cool Oupo Command
6= Channel #1 Deviation from Se1 Point

7 = Channel #2 Deviation from Set Poonl

1 ="Time Lefi in
Interval

VALLES are represented by alphanumeric cues. For
| numbers {1 = type T thermacouple) and alphanume:

LAsL ] 1

Alphanumeric Cues

Tic Cues LT,

ALPHANUMERIC CUES: MENU 11 allows you 1o sclect alphanameric cues for PAGES, MENUS and/or VALUES. The al-
phanumeric coes for PAGES and MENUS are: shown in the PAGE/MENLU tables throughout this manual, Some, but not all of the
example, PAGE 183/MENU 4-5 sersor selecticn values are represenied by both

(=NoCue

1 =PAGE Cues

2 = MENU Cues

4 = ¥Yalue Cues

SUM of any of the above settings

7= PAGE Coes (1)
+ MENU Cues {2)
+ Value Cues(d)

OMEGA CNAZID User's Marual
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PAGE 1%: CHANNEL #1 BIMODAL CONTROL AND ALARM PARAMETERS [ /&)
PAGE 20: CHANNEL #2 BIMODAL CONTROL AND ALARM PARAMETERS [ 75/

CUE MENU | SELECTION "AVATLABIE SETTINGS FACTORY SETIING |SEC.
o] | Set Point {Tor single Insmument Sensor Range PAGE 19: T7.0FF B
set paint operalion - no PAGE 2{: 30% RH
RampfSoak Program sefected)

PID CONTROL PARAMETERS for Heat and Cool Control Outputs. Sez Appendix 1, "Control Parameter Tutorial,”™ for detailed
desemiprions of control parameters,

drse |2 | Manual Reset { -100.0 10 100.0 [ 00 D

Proporticnal Bands #1 and #2 - In MENUS 3-6 you will sglect two proportional band settings for Heat PIT Conirol and two setungs (o
Cool PID Control. ‘When configuring the 16 Ramp/Soak Programs on PAGES 1-16, you will specify which pair or proponional band
sektings io use (Heat PB #1 and Cool PB #1, or Heat PB #2 and Cool PB #2).

HEh ! 3 BEeat Prop, Band #1 0.1 to 995.9% span 50 D
HELZ 4 Heat Prap. Band #2

Sl 5 Cool Prop. Band #1
£0h2 6 Coal Prop, Band #2
Hrik 2 Heat Autematic Reget (TH00 to 99.99 repeats/minute 008
drSE | 8 Cool Automatic Reser (T)

Hrtd 9 Heat Rane (D) 0 1o 1000 szconds 3]
Lrils 10 Cool Raie {E9)

HOrFs 1 Hear Offtsen {PID) 250010 25.00% of proportioral  0.00 | 0.00

band

00 12 Cool Qffset (PTD)

LHa 13 Heat Overlap 0010 1000.1% Prop. Band n.Q
[¥-75 14 Cool Overlap

Mol 13 Heat Qutpul Limit 0010 100.0% ON 100.0%
i 16 Codl Ouvtput Limit
e 17 Heat Cycle Time* 0.1 to 630 seconds 4.0
ILyT 13 Coal Cyele Time*

*Cycle Time varies with the output type of your controller. Refer to Appendix T, Control Theory Tutorial Zor recommended Cycle Time
seltings.

ON/OFF CONTROL PARAMETERS for both Heat and Cool Outputs. See Appendix [,"Coniro! Theory Tatoriat for detailed descrip-
Lions ¢f contrel parameters.

HEal 19 Heal Offsel (ON/OFF) | -25.00 to 25.00% of instrament 0.00 D
SENSOE Tange
ELar 20 Coul Offset
Hidd 21 Heat Deadband 0.01 to 25.00% of Insaument 0.01
, SSTISCF range
Sidh 22 Cool Deadband
CONTROL MODE SELECTION
cErl 23 Control Modes 1 = Heat PID, Cool PID 1 = Heat PID, Coul PID (D

2= Heat PID2, Coot OMNAFF
3 = Hegt ONAQFE, Cool PID
4 = Heat ONAQEF, Cool ON/OFF

ALARM SET UP; In MENU 24/25 you may establish up 10 2 Alarm Set Points for each Channel (Channel 1 = FAGE 19, Channel 2 =
PAGE 20), for a total of 4 Alarms.

- Higs 24 Alarm #1 Se1 Paoint Instrument Sersor Range Sensor Range Maximum
LTl 25 Alarm #2 Se1 Point Sensor Range Maximom

——
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PAGE 19: CHANNEL #1 BIMODAL CONTROL ANTY ALARM PARAMETER
PAGE 20; CHANNEL #1 BTMDIZLAL CONTROL AND ALABM PARAMETERS
ICUE MENU] SELECTION _AVAILABLE SETTINGS "FACTORY SETTING [ SEC,
;I_F i?.'ﬂ 26 Alarm #1 Type 0 = Dizable -; 0= Dizable o
1 = High Alarm, WDE* '
2= Low Alarm, NDE
3 = + Deviation, NDE
4 = - Deviation, NDE .
5 = +}- Deviation, MDE
: @ = High Alarm, NE**
i T =L Alarm, NE
£ =+ Deviation, NE
9 = . Daviaton, NE
! 10 = +/- Devialion, NE
HIEY 27 Alarm #2 Type NDE* = Normally de-enerpized., { = Dizable
{contact closad on alarm}
i NE** = Normally epergized,
L (conkct gpen on alarm)
| Fidls | 28 | Alanm #1 Deadband 0.01 10 25.00% instroment sensor range | 025
/2R 75 | Alarm #2 Deadband
&ian 30 Alarm #1 ON Delay 0.1 10 9999 seconds 0.1
Ao 31 Alzrmn #2 ON Delay
2 32 Alzrm #1 OFF Delay
Foar- 23 Alarm #2 OFF Delay

ALARM RELAY ASSIGNMENT: Since the Alarm requires use of at least ooe of (he Evenr Cuipuls, bere you salect which Event
Ouipnt wiil be uged by the Alam. Each Adarm may be astipned (o a sepimate Event Quigntt, or any combination of Alarms may be as-
wipmed Lo a single outpot to function as a common alacm. Simply enter (he ON Code at the appropeiate MENU for the Event Outpal 1o be

wsed by each Alarm.
Hirld 34 Alarm #1 Quiput Relay | 1= Event Ouput 1 128 = Event Ouput 8 | D
Assignment 2= Eveni Ouipui 2
4 = Event Oulpui 3
B = Evenl Ouipul 4
16 = Event Dutper 5
32 = Event Ouiput &
64 = Event Quiput 7
128 =Event Output &
SO | 35 | Alam #2 Quiput Relay 128 = Even Outpt 8
Asgipament

OMEGA CNA255 Uzer's Manual
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SECTION &

EVENT AND ALARM OUTPUTS

REMOTE RAMP/SOAK
OPERATION INPUTS

EVENT CUTPUTS
OPTION -2 or -3

Figure 5.1

Event Outpans Applied
in a Process

WIRING

Figure 5.2
Field Wiring for
Evint Qutplts

CMESGA CGN3220E User's Manual

TEMFEHATURE =————————————far

One of the most versalile features of the CN3237% contraller is its capahbility 1o
assion 4 Event Quiputs to each RampySoak Program, or as marty as 8, if the
adkitional Evert Cutputs wers purchaged.

An Event Output is a 0.5 A [120 Vac) solid state relay output that may tum a
peripheral device OM or OFF. Thase events might be to tum a fan on oroff, i
turm on a kght or annungiator, to open a solenoid valve, or switch on a comveyor
balt. How these Bvert Outputs might be wsedin a process is ilustratad below.

(1] ] = A 0
= 3 g = s P E
: | E | F|E| 2|8 | %%
2 e
+ DEY ALARM ——
—— M
SET POINT
LOW AL AR
TIME
CONYETGR 3 oN aH oM ¥ E oN
NOTHT : z —
CFERATOR UH o oM 1y ON [T
PAK on an om on Ol o %‘Mﬁ SRS
l—EFﬂ" Y
EVENTE 4-8 SETUP SIMILAR TG EVENTE 1—1
' l_munm_s 1s'rmna-r| 1 l 2 ] 3 1 a E 5 1 5 1 s i B I

The 4 standard Event Qutputs (#5 - #8) are wired {o the terminals 16 - 19,
as shown below. The optional 4 Event Quiputs (#1 - #4), if supplied, arg
wired to terminals 5-8.

1]
|2 ]
E1
LAC o | S0
EVEWT QUT 1 LEE E¥ENT Lac
EVENT OUT 2—1 8| 2 L] EVENT OUT &
EVENT OUT 3—7| 3 & EVENT OUT €
EYENT OUT 4 Bl & 7 EVENT QUT 7
120 OR 230——{g A EVENT GuT 8
o] 120 OR 230




Using Event Outpui
Rolays as Alamms As daseribed earlier in the PAGEMEMLU Tabies, PAGES 19-20, the Evert

Cutput Relays must be used if Alarm Relay Outputs are needed. This is
accomplished by simply making the wiring conneclions fo the Event
Qutput{s) you choose to assign as the Alamis), following the Event Oulput
Wiring Connections Figure 5.2. Thes& Relays musl atso be selected inthe
programming, PAGE 19-20/MENU 34-35.

An Event Output Relay cannoi be assigned ¢ be both an Event Out-
put and an Alarmn Qutput. The outpin relay can, however, be used as
a cotnmon alaum oulput for any combinatlon of the 4 alarm functions.
It both an Alarm and an Eveni are assigned to the same relay, the Alanm
will have priority aver the Event and the relay will respond only to Alarm
condiions.

When ths relays are assigned as alam owtputs, the Event Output LEDSs
are disabled. For example, if Event Ouiput #8 is assigned as an alarm, the
Event #2 LELD will not be illuminated when the alarm is activated.

What's Nexi? As you saw in the previous diagram, each Event can be made 1o tum ON or
QOFF at the beginning of each of the 8 intervals. This is accomplished
through programming.

Programming the

8 Event Outputs The Evenl Outputs for each Ramp/Soak Program are programmed in

MENU Numbsers 41 fhrough 49 of their respective PAGES 1 through 186.
This portion of the PAGEMENU Table, presented earlier in Section 4, is

I'EpEﬂlEd below:
CUE | MENV |SELEGTION | AVAILABLE SETTINGS | _FACTORY SETTING 1 EE-LU‘RI_'ILI
EYVENT QUIHFUT EET Ui Distnibeed IAmbructinhi for Eranl Obkpul Sed Up wen gvan b Sectban 5 of Ehis sl Somply soler bha aom ef Branl
"N Codasr st Fhe MENL nambeer corruapomdding ta the Intervala. For oumple, to have Event Qotputs T, 6, sed T tuon ooz Isbeersl 3, 3et
MENTT 4 ¥abum bt 3 4 87 4 84 = K.
Errns Dutpur # DN Code Ewent Output # DN Gooe
1 1 [} L6
] H L E-H
-] + T L]
4 ] a 128
5"5'&&‘ il Standbr l 0t 155 L] o
[Any Som of Event ON Cade]
! Lk 41 Inkacyil 1 0
25k = Lhearval 3 \ v
EXa - da Incerval 1 | 1
o EE 1wk Tntarval 4 | o
g EL T Lngarvnl L i
T ES i Tnterval & : b
1 TEE | Dneeval 7 | b
d 3
t E El‘-‘ 4D Lnkacvil B J ] E

Each of the Event Cufputs #1 - #3 has an a different ON code, and an OFF
code ot "0". Simply add up the On codes for the Events that should be ON
during each interval, and entar that summed value at the appropriate
MENL number.

OMEGA CHA2A0 Uaer's Manoal



Event Outout # OHN Code

16
3z
B4
128
Example: Adjust Program 2.2, Interval 3 so that the lollowing Events ara
ON -
Event 1 - indicator Light
Evenl 3 - Conveyor Belt
Event 4 - Vents Open
Event 7 - Motity Operator
The ON codes for each of these Events are:

D~ mEb Wiy =

Event1=1
Event2= 4
Eventd =5
Event 7 =64
TOTAL =77

Enterthe value 77~ at PAGE &/MENL} 44 {for Program 2.2, Interval 3.

Perform this procedure for all 8 Intervals, plus the Standby Interval, for each
of your Ramp/Soak Programs to keep the Event on througholt the entire
Ramp/Soak Program.

REMOTE RAMP/SOAK OPERATION
INPUTS This feature, illustrated on page 1, Application #2, allows you to make the
foRowing Ramp/Soak operation selections remotely:

START/CONT
HOLD
STOP/RESET

This feature requires that you connect relay contacts or ihe equivalent 1o
the controlier terminals, giving you the ability to make cperation selactions
remotely from 1he remots selection device.

WIRING Make the conneciions to terminals 33-36 as shown in the wiring diagram
Figure 5.3. These switches are 100 millisecond {minimum) momentary
switches and are wired to the digital ground {terminal 38) and the input.

NOTE: If a switch aclion is o be repeated {i.e. START/DONT must be
pressed 3 tmes 1o advance Trom Imerval #1 1o Interval #4), it must be ON
for 100 ms, then OFF for 100 mis belore being ON again. This infarmation
applies to siuations where a PLE is commanding the switching action.

OMESA GHA2E0 Jser's Manuel 47



Figure 5.3

Fleld Wiring for
Remote Ramp/'Soak
Operatlon Inputs

Programming

48

START/CONT
e

HEOLD
SToe /RESET
CORMEN

o aa—
- |

g5

Mo programming steps are required io enable the Remote RampiSoak
Operaiion Input feature. Simpily make the wiring conhections and the

remote operaticn capability is enabied.

OMEGA CN3ZI0 Lizer's Maruzl



SECTION 6

ANALOG PROCESS OUTPUT OPTION

Analog Process

Qutnut Option
-1or-3

Output Signal Selection

CMEGA CHAg30 Users Manual

This option can be used one of two ways:

1. To allnw the Channgl #1 or #2 process variable, the Channel #1 or 2
procass sat point, or the Channel #1 or #2 heat ouiput cormmand or cool
output command to be transmitted to 2 remaote recerder, computer or other
device via a 4-20 ma or 1-5 Vdc analog signal.

2. To be reassignad as the Channel #1 or Channel #2 Output signal, sup-
plying 2 4-20 mA / 1-5¥dc output signat in place of the solid state relay out-
puts. This output signal could be used to drive a time proporlional SCR
firing package for contrel of a load larger than could be driven with the stan-
dard ralay oufput. o

The 4-20 ma / 1-5Vde analog signal follows a linear curve and is factory
galiprated over the entire instrument sensor ranga.

The following is a sample of a chart recording of the process variable, gen-
arated using the Analog Signal Outpul Optien.  Notice the 8 different inter-
vals.

™
LT

TR I
-

1 - o ] T o I

1'2;[4|5|61?|'“s |

The 4-20 mA outpurt gignal can be changed o a 1-5 Vde outplt signal by
moving an intemal jumper on the procass oulpart circuil card. The umpsr is
in the 4-20maA position when shipped from the factory. To change the
analcg output to 2 1-5 Vdc signal:

1. Remaove instrument power from the sontrollar.

2. Remove the CN3230 chassis from the instrument case (see
page 5).

3. Locate 1he process outplt circuit card insides the controllar chas-
siz, as shown in Figure 8.1,

48



Flgure 6.1
Lecating the Process Analog

ODutput Clreuit Card
Analeg Process Output
Circuit Card Jumnper
4. Reposition the jumper as shown in diagram below.,
&. Placea the controllar chassis back in the case and proceed to
Wiring.
Figure 6.2
Jumper Posltloning for
Ahalag Process Output _
signal Sslection \\ +— 5] 420 ma
"—ﬁ] 1-5 ¥dc
WIRING Make the wiring connections lor the Analog Process Output as shown in
Figure 6.3.
Flgure 6.3 —
Fleid Wiring for Analog ]} ([l
Process Qutput 22| 34
23|l ||
24 =25
25| |
26| | 8
27| | ol
28| | 140
4=T0MA 23] mdl
| oururt @ {"""] 30] 42
TR e |l
SROUND @——T =2 B
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PROGRAMMING The Ana'ing Procass Qutput oplion is enabled and defined via PAGE
18/MENU 3, as indicated previously in the PAGEMENL Tables. Make the

appropriate settings in that portion of the PAGEMENL Tabls repeatad
below.

PAGE 18: GENERAL OFERATION 508

CTE MEKD | ZELESTION AVAILABLE BETTINGE FACTORY SETTING IECTIRITY
HT 1] | Garcmeetne Prddure T tor 0T [nches of Macdorr 3.6% inche i

ANALOE DUTPUT AAZIGERENT: In MENT 9 you mey select the ralae bt wild b wsilgmed s ihe 4—H A 1-Ede Ansiop Qutput. Pec ovary)
infarmatlan an whplicatiat al thgﬁ.tnﬂw Qiatpu, mer Sectino € of thie Mlﬂl‘l_ul_L
.'5?.-,']’:_&: ] Erocean Armelop Suspul 1 = Analsg Oatpoy Daakled £ = Channal 1 Frisau

Aspgnmens 1 = Chunne] o6T Haat Cowyrt| Outpre Variubde

i = Chanee] #1 Cool Contrl drobput

A = Ghunos] 3 Heat Consuol Oatpus

4 = Chunet] 43 Bool Cogtre] Oubpuk
¥ = Chonoetd #1 Process Yarlabls

_ﬂ = Chuneed #1 Proces YWariahle

T = Chunedd 1 Jar Pajok

A= Chamndd 3 Gak Fainl

OMEGA GH3230 User's Maruak £
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SECTION 7
DIGITAL COMMUNICATIONS

OPTION -2 or -3

TERMIKAL/COMPUTER
INTERFACE MODE

Figurs 7.1

CN3230 Controller with
Dumb Terminal Digital
Communications interface

OMEGA G323 User's Manual

The Digital Communications oplion gives the CN3230 controller the ability
1y interface with campuders, demb tarminals, printers and recorders,

When this option is presant, it may be used in pne of several modes:
the ASCIH terminal mode, computer interiace mode, or automatic data
lpgging mode. The moge that you ¢hoose is selectsd In the Digital
Communications programming, PAGE 21.

This section of the manual presents all wiring and connection information

for the Digital Communications interface. All programming and

n | Com
| rammin a separate documeant that
iz included with the cantraller, if you have purchasad the Digital
commenications option.

The ASCII terminal interface made allows you v change PAGE/MENU sel-
tings, view them, and even lock out the controlies front panel pushbutten
selections. Because ali of the software for this function ks intemally stored
in the CN3230 conirplier, nothing more than an ASCI dumb terminal is re-
quired.

Figura 7.1 illustrates a GN3230 controller connected to a WYSE WY-60°
ASCIi terminal. Notice that no computer or software is required for this in-
terface.

A B 2

it niE

g
. :
LS PO 38

*Registerad trademark of WYSE Corporation.
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WIRING AND TERMIMNAL

CONMNECTIONS
Wiring conhections for the dumb terminat or computer interface are made
a% shown in the following wiring diagrams.
Figure 7.2 CH. 1 INPUT TERK 1 —= | {7 || |B| &9 |+—XT START/CONT maerr
CN3Z30 Controller o | BPUT TERM 7 —= % (5 | =— EXT Hawo IHPUT
Tenuinal DGSlﬂI’li!llﬂﬂE G, | MPUT TERM 3 —8= @ E @ —~— EXT STORRESET INPUT
—=| P |EA| |Bd| &) | =— e com For T euTs
MSD*SEF!{__..@E B3| &) | =—rsez2a rEcOVE +
oH. 2 INPUT TerM 1 —-| (2 |ES| | B ) | = RE4zas RECEME -
o 2 et T 2 —| @) |ET] 68| &) | =— rsezza TRANSWOT &
ot 2 MPUT Teru 3 —-| (2 (B8 | {Rd | &) |- +—R54220 TRAHSMIT —
spape ——=| (@ |BR| |B]| &) |=—rs<224 52 CoM
ANALOG TRANS QUTRUT TERm 1 —=1 (@ || |BS| &) |==—Rs2320 TRANSMIT
ANALOE COMANSTR cow —e=| (P |E| |BA| () | =— rsz3zc RECEVE
seang —| (D b} () | =— Rs2320 36 Cow

Flgure 7.3
Fleld Wiring for R5232
DIgital Communications

Typically DB 25-pin
Connactor

TRANS 2 TRANS
REC ¥ TERMIMAL
3 REC

H ARSI EEEE A

SIGMAL GND

Figure 7.4
Fleld Wiring for R5422
Digltal Communications

TERMINAL

SIGHAL GND
Typically OB 8-pin
Connectar

SN ISR G S I B
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Flgure 7.5
Digital Communications
Clr¢ult Card

Flgute 7.6
RS422A Jumper Positions

Terminal
Connections

OREEGA SNA2A0 User's Manua

Two jumper moves ars required to complete RE4224 wiring. Remove the
controller chassis from its case, kocate the Digital Communications circuit
card (see Figure 7.5), and move the jumpers as shown below to the
R3422A positions.

— ——
— L I o=
RE232C Aa4#7a RS54ES

i the terminal or computer which you are intefacing with uses a DE2% 2b-

pin connector for its RS 232 intgrface , you will need a shielded serial inter-
iace cable fited wilh a male 25-pin conneclor {DB-25} on the terminal end.
Standard Cennector pin assignments are given in Figure 7.7.
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Figure 7.7
Standard Connectlor Pin
Assignmeanits

AUTOMATIC DATA LOGGING
MODE '

Figure 7.6
Automatic Data Logging
Sample Print Ot

o6

HOT USED —— « 14 1 * b—— CHASSIS GROUND
AT USE}J—E R 2« [ TRANZM'T DaTa
MAT J3E0 ——1 * 1 I vy —— RE{.‘EI"JE.D.#.TA
MOT USED ==t + 15 4 o+ [—-— REQUEST TG SEND
CL RECEMNE + = 1K § =+ —— ClEsR T MO
NGT USED —— + 18 § » |—— DaTa SET READY
— Tos —— GROUND
OATA TERM. READY v
NOT USED—— * H 8 = —— CARRER DETECT
RING IMD. —— » 22 9 & = CL TRANSMIT +
NOT USED —— » 23 19 » p—— MWOT usED
I — B
NAT PED—F * =4 2 : CL TRANSHIT
CL REGEIVE —— + 28 —— NOT USED
13+ —— NOT USED

Now that the serial interface connection is compiate, pug the DB-25 con-
nector into the MODEM or COMM port on your terminal. Be sure that the
terminal Is turned off bafore you connact the controllar.

Tha Auternatic Data Logging option is designed to provide a record or prirtt
out of seiected MENU variables. The data logging function works with a
simple prirter or a ASCI dumb terminal.

The Automatic Data Logging print out on the following page was generated
with an RG232 input printer. The MENU variables were ssiected from
PAGE [}, with MENLU 1 as the first MENU 10 g, and MENU 6 as the end
MENU 1o log:

MENU 1 = Channel #1 Fracess Set Palnt

MENL 2 = Channel #2 Process Set Poinl

MENLI 3 = Channel #1 Deviation from Set Point

MENLU 4 = Channgt #2 Deviation from Set Point

MENLU'S = Program #

MENLU & = Interal #

You may select as few as 1 MENU number to kog, or as many as all 11
MENL numbers,

WS AT PalhT  Lia OIL. F

L E bl pow ol F
[T =PV [ N L L
T e T

LN R

CANL 1T LMY L ECL T
ELTY A=Y I S P S
Bacatiies 1 pRat

[LILE TN P T I

Hulesn = 1
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PROGRAMMING AND
OPERATION All programming and cperation information is presented in & separate docu-

menl entitied Digital Communications Operation and Pregramming. This
supplement is included in the same shipment in which you receved your
controller and this manual, provided you have purchased a controller with
the Digital Communications option.
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SECTION B
CALIBRATION

Whan Is Callbration
Requlred?

QUICK. STEP
and Manual
Callbratlon

important
Calbration
Motes

ANCK STEP
Calibration

OMEGA CN3230 User's Man.al

The CN3230 controller is tactory calibrated tefore shipment to you, there-
fore, it is not necessary to calibrate the conmtroller when you receive and in-
stall it. Periodic calibration checks or adjusiments of the unit should not be
required under normal operating conditions. OMEGA recommends that you
recalibraie ihe controller in the following instances:

*renw input cards are instalied

*all instruments in your lacility are periodically calibraled 1o one
device {metrology)

*a measurement system component fails

All calibration procedures are periormed on PAGE 22, A simple “QUICK
STEP" ¢alibration of the jull range senser inpul is performed via MENU 1-2.
MENLU 4-23 are provided for manual calibration of sensar inpul and process
analog output in applications where the process requires extreme fine
tuhing over a limited range, or where an "artificial offset” from actual
process temperature is desired.

1. DIsconnect load power when callbrating.

2. RTD and Current/Voltage inpuis should be calibrated using copper (Cu)
wire, and themmocouple inputs should be calibrated using thermogoupie ex-
tension wira (of tha same type as the tharmocoupie you are calibrating).
Thermocouples can ba calibrated using copper wire, but the calibration pro-
cedure is mors complex. For cold junction temperature calibration on cop-
per wire, the temperature of the connection terminal must be measured 1n-
stead of the ambient temperature. Also, equivalenl migrovolt values are
used lor span minimum and maximum instead of temperature values in °F.

3. Substitute a precizion sensor simulalor {thermocouple simuialar or resis-
tance decade box) for the sensor inputs. The controller should be aliowed
to warm-up with the appropriate sensor simulator connected for at least one
hour prior to calibration.

4. To access the calibration PAGE 22, you will needtobe at LEVEL F
Security. Enler Security Code “736" at PAGE 18/MENLU 1.

To periorm QUICK STEF calibration, you must first select ihe QUICK STEP
calibration procedure cogde for your sensor type and the type of wire {T/C
exlension or copper) 1rom the Calibration Procadure Code Tabie.

This code will "tell” the CN323( what sensor typa you are using and the
cahbration range.

of



Figure 8.1
QUICK STEP Calibration Procedure Codes

ensor Typa

Cold Junciion Comp. based on temp. entered in MENU 1

-

Channel #1, T Tharmocouple
Channel #1, T Thermocoupla
Channel #1, RTD fHigh)”
Channel #1, ATD {Low)*™
Channel #1, 4-20 mAM1-5 Ydo

T/C Exlension
Copper
Copper
Copper
Copper

o b D P

Channel #2, T Thermocoupk
Channgl #2, T Thermocouple
Channa! #2, RTD (High)*
Channal #2, RTD {Low)**
Channel #2, 4-20 mAM-5 Vdo

T/C Extension
Coppst
Copper
Copper
Copper

- I
~ 0

*High Rangs ATD, -110.0 10 425 0%F
"Low Rangs HTD, 32.0 to 212.0°F

QUICK STEP calibration is performed via MEMU numbers 1,2, and 3, as
shown in the PAGE/MENLU table below.

PAGE 22: CALIBRATION
CUE MENU ! SELECTION AVAILABLE SETTINGS FACTORY SETTING | SEC.
i Coid Junclion Temp. at| 0.0 Io 150.0°F 77.0°F E
time of caiibration {must amer in °F}
2 Quick Step Calbration | QUICK STEP Calibration 1 = Calibrate Cold
Codeas (above Figure 8.1} Junction
3 Procedure Steps 0 = Stan 0= Stant
1=
2= J‘ﬂ
3= gk
instructions
for Cold Junctlon
Compensation
Callaraticn 1. Erter the cortroler tarmminal temparature in MENLU 1 (for calibration with

&0

copper wire) or ambisnt tamperature (for calibration with thermocouple
wire).

2. Enter a ™" {or select alphanumeria label) in MENU 2 to calibrate the cold
junciion compensation offset based an the temperaiure eniered in menu #1.

3. Enter a2 *1" in MENU 3. The upper display will indicata "--—". The lower

display will automatically increment to "27, indicating that the cold junction
eompensabon procedure is complete.

OMEGA CN3Z30 User's Manual



instructions for
Sensor input
Calibration

MANUAL
CALIBRATION

Sengor Input
Manual Calibration
Instructians

CMEGA CNAZI0 Lser's Manuz|

1. Enter the Calibration Procedure Code {obtained earlier in Figure 8.1,
p.64) at MENU 2. For example, if you are using a type T thermocouple with
thermocoupls extension wire for Channel #2, entera "7.*

2. Set the sensor simulatdrs 1o the minimum range valle for the sensar
{sansor "zero™) and wait 30 seconds for the elecironics to stabiiize. Sensor
ranges ara given in Figure 1.2 ghpage 2.

3. Enter ™1™ at MENL 2 and wait until the dashes in the uppear disptay disap-
pear, indicating 1hat Step 1 of the calibration s complete.

4. Set the sensor simulator 1o the maximum range value for the sensor
(sensor "span”). Wail 30 seconds for the slectronics o stabilize.

5. Enter "2" at MENU 2 and wait until the dashas in the upper display disap-
pear and the value in the lower display automatically increments 10 3, “lo,
hi, done”, indicating that calibration is complate.

6. Do not change the MENU I value after calibration |s complete or tha
sontroller will continue to callbrate. Return to the MENU mode (by
pressing the MENU/VAL pushbutton) and exit the FAGE.

Manuzl calibration may be periormed when your application reguires
calibration over a limited range or an oifset from aciual process input, or to
caliyrate the Anakg Process Output/Ramp Profile Output,

Manual calibration is very much: like mantial trimmer pet adjstments of
other instruments, except that a "pot” is not turned. Instead of tuming a
“pot”, the sensor input value, which is displayed in the upper digital display,
Is adjusted with the * and ¥ pushbuttons until the senser input value and
the displayed value are equal. For each sensar iype there are 2 cor-
rasponding MENU numbers - one for 2ero and one for span. It is usually
nacessary 10 repeat ihe zero and span calibration adjustments saveral
times until the displayed values equal their respective inpud values,

The PAGE/MENU table gives the MENL nurbers and sensor ranges for all
sensor input types, 2s well as the Analog Process Signal Cutput.

In these instructions, assume that 2 T thermgcouple input is used for Chan-
nel #2. From the PAGE/MENU table, you can see that MENU 14 is for zero
calibration and MENU 15 is for span calibration.

1. Access PAGE 22/MENLE 14 and selact the value {0 be displayed in the
lower display by pressing MENUAYAL. The "VAL™ LED will light.

2. Sel the sensor simulgtor (o the zere calibration vatue of -1809F " Wai 30
seconds to allow the electmnics o stabilize.

&1



Analog Outpart
Manual Callbration
Instructions

3. Press the * or ¥ pushbution until the upper display value eguals the sen-
sorinput value.™ (The kower digital Jdisplay will display a calculated
hexidecimal pumber 1hat correspands to the sensar input value.)

4. Access PAGE 22/MENU 15 and select the value to be displayad in the
lowar display by pressing MENU/YAL. The™vAL” LED wili fight.

5. Sat the sensor simulator to the span calibration value of S00°F. Wait 30
seconds to allow the electronics to stabiiiza.

E. Prass * or ¥ until the upper display equals the sensor input value.

7. Aapaat steps 1-6 until both values equal their resp-ectwe sensor input
values.

"When performing manual calibration on an RTD input, the equivalart resis-
tance value {ohms) should be used for the zero and span values.

**For voltage/current input calibration, 1he displayed values are expressed
tn 0 fo 100% of span.

The CN3230's Analog Procass Output cannot be calibrated automatically.
tnstructions for manual calibration follow:

1. Apcess PAGE 18/MENU 2 and enter the value *0". This disables
rampysoak programs and enables the use of PAGE 19!MENU 1 {single sat
point operation) as process set point,

2. Aogess PAGE 18/MENL! 9 and enter the value *7°. This assigns the
analog output ta represent the rampfsoak set point.

3. Connect the appropriate meler (current or voltage) 10 measure the
analog output,

4. Access PAGE 19/MENU 1 and adjust the value to its minimum possible
satting for the sensor type selected on PAGE 15/MENU 4-5.

6. Access PAGE 22MENU 22 and adijust the vakie, until the output equals
4 ma or 1 Vde.

7. Access PAGE 13/MENU 1 and adjust the value to its maximum possible
setting for the sensor selected on PAGE 18/MENU 4-5.

B. Access PAGE 22MENU 23 and adust the value until the output equals
20 mA or Bvde,

%, The analog output cabibration is compiete. Retum all FAGE/MENL sat-

tings [other than those ot PAGE 22) back to their original values befare
retuming the unit to operation.

CMEGA SH3230 Users Manual



PAGE 32: MANTAL CALTBRATEQN

CUE MENL]| SELECTION AVAILABLE SETTINGS SECURITY |
4 Cold Tunction Zero 32768 to 32767 E
5 Cold Junctian Span
& Channel #1, T T/C Zero
7 Channel #1, T TAC Spen

o0

Chaninel #]1, RTD (High) Zero

9 Channel #1, RTD (High) Span

10 Channel #1, RTD (Low} Zero

11 Channcl #1, RTD (Low} Span

12 Channel #1, 4-20 mAf1-5 Vde Zerg
13 Channel #1, 4-20 mAf1-5Vdc Span
14 Channel #2, T TfC Zero

15 Channel #2, T TC Span

16 Channel #2, RTD (High) Zero

17 Channel #2, RTD (High) Span

18 Channel #2, RTD (Low) Zero

19 Channel #2, RTD (Low) Span

20 Channel #2, 4-20 mA/1-5Vdc Zero
]| Channel #2, 4-20 mA/1-5Vdc Span|
22 Analog Process Culput Zero

23 Analog Process Output Span

OMEGA TN3ZE0 Uzer's Manual
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SECTION 9
SPECIFICATIONS

Comrol Modes
{Flald Selectable)

RAMP/SOAK SELECTIONS
128 Intervels

Selectable Time
Ranhges

Linking

Interval Loops

Nested Program
Loops

Automatic Houd

Guarantsed Soak

Evant Outputs

Ramp/Soak Function
Inputs

CONTROL ADJUSTMENTS {Field Selectable)

Control Set Point
Deadband

Proporiional Bands®
{Galn}

Manual Reset
Automatic Reset*
Rate*

Otfset*

QOverlap®
Output Cycle Time*

ON/OFF

Proportipnal {F}

Proportional with automatic resetfintegral
and/or rate/derivative {FIC, Pl, PO}
Selectable for sach Channef, both Oulpuis
16 programs, 8 intervals per program
1-999% seconds

0.1 to 999.9 minutes

0.01-99.99 hours

Programs can be linkad together

3 assignable loops per program
1-8989 ot continuous run for each loop

Total of 4 Program Loops
Programmable for each interval

Programmabie for each program
Deadband of 0.01 1o 9%.29% of insirument sensor

range

8 optional field assignable evenl outputs

3 cortact closures to digital ground tor

remote selection of START/CONTINUE, STOP/RESET,
and HOLD

0 to 100% of span (°F,°C or %)

.01 to 25.00% of ihstrument sensor range

0.1 to §99.8% of span, adjust for minimum and
maximum

-100.0 1 100.0

0.00 to 92.99 repeais per minute

¢ to 1000 seconds

-25.00% {0 25.00% of propoertional band

0.0 to 1000.1% of proportional band
0.1 to 65.0 seconds

*Indicates separate contral adiustments for Heat and Cool Outpits

CMEGA GHE2A0 User s Manuai
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CONTROL QUTPUTS (Field Changeabie)
Solid State Retay

EVENT QUTPUYS
Output Type

Assignment

ALARM QUTPUTS

Relays

ALARM MODES {Fleld Selactabie)

Reset Differentlal
ON Timg Deday

OFF Time Delay

INPUT SELECTIONS
Thermocouple

ATD

Current/Voltage

INPUT SAMPLE RATE

66

MNormally-open selid state relay contact raied
0.5 amps at 120 Vac (resistive load). Not
recommended for driving unsnubbed eontactors.

Normally-open solid state relay confact rated
0.5Aat 120 Vac

May be assigned o provide alarmm relay action.
Programmed to be ON or OFF during Intervals 1-8
and Standby

4 Alarm Functions, 2 per Channel
Event Output relays (0.5 A at 120Vac) may be used as alam relays. One

Event Output can be used as & commaon alam cutput for any combination
ol the 4 Alarms.

Normally energized or de-snergized:
High, range 100%: of span, nen-laiching
Low, range 100% of span, non-latching

+ Deviation, 0 to 280°F above control sl
point, non-latching

-Davigtion, 0 1o 250°F below control set
point, non-latching

+f- Deviation, 0-250°F above/beiow controf
set point, non-latching

0.01 0 25.00% of span
0.1 {0 9999 seconds

0.1 to 3599 seconds

Type T, Copper/Constantan, non-isclaied, -150 to S500°F {-101 to 260°C)
100 ohm platinum, alpha=0.002928 DIN standarg,

three-wire recommended

Available for High Range -110.0 10 425.0°F [-78 9 to 218.3°C), or Low
Range 32.0 to 212.0°F (0.0 to 100.0°C)

4-20 mAA-5 Voo, non-isolated, 0.0% to 100.0%
250 ohms input impedance

4 samplas per second

OMEGAS CH3IZ2A0 User's Manual



READOUT ACCURACY
Type T
Thermocoupla

100 Chm Platinum
RTD (High Range)

100 Ohm Piatinum
RTD {Low Ranga}

CurmrentVoltage
Readout Stabillty
OPEN SENSCR CONDITION
Control OQutput
Display Indication

QUT OF RANGE CONDITION
Contrel Output

Display Indication

PROCESS ANALOG QUTPUT OPTION
Asslgnabla
Functions

Output Signal

Accuraty
DIGITAL COMMUNICATIONRS OPTION
RS232C/RS422A

Automatic Logging
interval

Baud Aate

Data String
{Singla Drop)

CMEGA SNIZE0 User's Manual

+- 19F {less than 1°C)
+- §.69F {0.25°9C}
+- 0.2°F {0.1°C}

+= 0.2%

Typically better than 0.85°F (T T/C and RTD} and 0.1% (Cument/Voltage)
per 1°F change in ambient lemperature '

O

"OFEN"

Off

"HHHH" for over-range cendition
"LLLL" for undsr-range corxdition

Heat or Cool Output Commands, Primary Set

Point, or Linearized Process Variable Signat for both Channels #1 and #2
{field selectabla)

4-20) mA standard, conversionto 1-5 Vdc

voltage by intemal umper change. 4-20 mA

signal referenced to instrument commaon

+f- 0.2% ot span

Single drop, norrigolated or isolated

1 1o 99949 minutes

300, 800, 1200, 2400, 4800, 9600, 19200

ASBCI, Asynchmbous, one start, one parity,
geven data and one stop bit
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INSTRUMENT POWER
120 Vae, -15% to +10¢:, 50-60 Hz.
MNominal power consumption 10 VA,
Power failure detection circuitry, hardware walchdog timers with restart

capability.
OPERATING ENVIRONMENT
30 to 1209F {0 to 55°C) ambient temperature
wilh relative humidily less than 95%, non-
condensing
DIMERSIONS

Panel Cutout 3.6 3.6 inches (52mm x 52mm), per
G 43700

Depth Behind 8.6 inches {200mm)

Panel

Front Panel 0.8 inches (25mm)

Projection

INFLUENCE QF LIME VOLTAGE VARIATION

Tharmmacouple/RTD +-0.25°F maximum change m readout for
+10%, -15% notninal ling voltage

Voltage/Current +H-0.1% maximum changs in readout for
+10%., -15% nominal line voltage

NOISE REJECTION

Commaon Mode Less than +/4 29F (190 with 230 Vac,

60 Hz applied Trom sensor input to instument
case (with digital fiiter anabled)

Serles Mode Less than +/- 2°F {190) with 300 mV peak 1o
peak, 60 Hz series mode noise (with digital
fiter enablod)

Radio-Frequency Typically less than 0.5% of sat point span at
distance of 1 mfrom ransmitter (4W at 464
MHz)
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SECTION 10

ERROR CODES AND
TROUBLESHOOTING
Troubleshooting

The foliowing Troubleshooting Guide gives simple solutions to common
problems. Should you have a problem with your controiler, it is a good idea
to check this Guide for possible coractions.

SYMFTOM PROBABLE CAUSE . LCORRECTION

Power appliad, display goes oot light and 1. No power applied to controlier Check power winng and fusing

controller does not funclion 2. Power loss transient Power down and re-power up

Display reads "HHHH" or "LLLL" or “ Gpen"

1. Open sensor

2. Qo of calibmtion

Check sengor wiring (pages xx - xx)
Check sensoe type and selection enler-
ed on PAGE 18/MENU 4-5,

Anach sensor simulator and venly
calibration.

Process does nol heal upfcool dovn 1. No power being applicd to the load. | Verily output wiring {pages xx - xx}
Verify that load is not open - cuput
module properly insmlled if changed
in ficld,

2. Heat outpuyiccol outpt wired Check control mode entered
incorrectly. PAGE 19-20/MENU 23.
Erratic Operation 1. Intermittent sensor CONOCCLONS. Check senger wiring or substitute

senser simulator,
Power down and ce-pewer up.

2. Controller failure (intesrmal) Contact fachory.
Process not in conieo! 1. Heat/Cool output wired incorrectly Check wiring 1o heatcoal outputs.
2. Not amed cormecily See "Tuning” in Appendiz I {0 verify
valid PID} parameters eniered o0
PAGE 19-20.
"Err1” appears in upper dispiay 1. EAM Error Fawer dewn 10 clear, Renrm 1o faciocy
o, if "Errl” does not clear on re-pawer
.:J:.'T: up.

*Errd" appears in upper display ;Ef'rf

1. ROM Checksnm Ermor

Same as previons ceror.

"Err3" appcars in upper display

Errd

1. EEPROM failure

{Msplay indicarss (he PAGE/MENU
number where the failure

has ocoumod.

Reprogram the seiting for that
PAGEMENT pumber.

"Errd™ appears i0 upper display
Errtd

1. Calibration Emor

Yerify correct calibration parameLess
and recalibrate,

OMEGA CNA230 Users Manuat
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APPENDIX |
CONTROL THEORY TUTORIAL

Alarm Deadband
PAGE 19-20¢f
MENU 28-29

Alarm OFF Delay
PAGE 19-P0¢
MENU 32-33

Alarm ON Delay
PAGE 19-20/
MEML 30-31

Alarm Set Point
PAGE 19-20/
MENLI 24-25

CAEGA CMNIZ230 User s Marual

This Tutorial conlains detaled descriptions of specilic control parameters,
Ramp/Soak control lunctions and other selestions made through the
PAGEMENU programming of the CN3230 controller. The purmose of this
Tutarial is to help you betler understand the selactions and setlings you arg
making, thus Increasing the applications efftectiveness of your CN3230 con-

 troller.

The list is alphabetized for quicker reference, and reterences to other defini-
tions are made to halp you urnderstand the inlerrelationships of
selections/parametars. Notice that "Proportienal®, "PiD" and "OM/OFF" ap-
pear below some of 1he parameters, indicating that these parameters apply
only to Propartionat, PID or ON/OFF control.

The Alarm Deadband, expressad in % of ihe instrument sensor range,
detarmines at what point the alarm will go back to its nomal {enemgized or
de-energized state) state after having gone inte alarm al set point. The fac-
tory seting far Alarm Deadband is §.25% of instniment senscr range.

This setting allows you 1o specify a "delay™ time of 0.1 to 998.9 seconds
before the Alamm “urns OFF" or resets 1o its nommal (open or closed) stale
after the aiarm condition no longer exists. For exampie, assume the low
absolute alarm actuates at 200°F, and will reset al 210°F. |f the OFF Delay
time is set at 30.0 seconds, the alann will not actually reset until the tem-
peralurg has been at or above 210°F for 30.0 seconds. This feature will
langthan the lime the unit allows for the eperator to be notified of the alam
condition, and can eliminate “emporany” alarm rasets due to trief process
excursions to within acceplable ranges.

This setting aliows you to specify a "delay™ lime of .1 to 899.8 seconds
before the Alarm will “tum ON- or acluate an alarm when an alarm condi-
tion has been reached. Assume that the high abselute alarm actuatas at
1150°F. If the ON Delay time is set at 120.0 seconds, the Alam will not ac-
tuate until the process temparature has been at or above 1150 F for 120.0
seconds. The Alarm ON Delay is used to eliminate unwanted alarm action
due to mamentary process sxcursions beyond the alarm set point.

The Alamm Set Point determines at what process yariable the alarm will ac-
tuate. With High and Low absolute Alarms, the Alarm Set Point is constant.
For example, il the High Alarm Set Pointis 500 F, the Alarm will aways ac-
tuate when the process temperature reaches or exceeds 500 F.

With Deviation atarms, the Alarm Set Point determines at what point below
or abave the procass set point the alam will actuale, as illustrated under
Alarm Typas.

M



Alarm Types
PAGE 10-20
MENL 26-27 There are 5 alamm types availabia on the CM3230 controller.

High Alamm: This alarm is a high absclute alanm that actuates when the
precess temperaiure is equal to or greater than the Alarm Set Polnt.

High Alarm Set Foint = SO0
Deadband ~ 20°F {x% span)

TFMP

Low Alarm: The low absclute alarm actuates when the process tempara-
ture is equal to or less than the Alarm Set Point.

Low Alarm Set Poinl = 200%
Daad bamd - 2'F (4% span)

Tt

TEMF

+ Deviatlon Alarm: This alarm actuates when the process igmperalure is
squal to or greatar than the Process Set Poind plus the Alarm Set
Point. When the Process Sat Poind is maovead, the deviation alarm moves
with it, maintaining the sama daviation from $&t point.

+ DEVIATION
ALARM

T =2ET POINT Frocess Se1 Painl #1 - 2H°F

Fracass Sed Paind #2 - 3WF

! \ L s PROCERE Process Set Faint #3 = 400°F
- o S 2ET POINT 4 Devimicn Alasm Set Pont = +50%F
-
B L ACTUAL
& T RccEss
# TEMWE

TIME
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Automatic Rasat
PID
PAGE 15-20/MENU 7-8

OMEGA CH3230 Usat's Manual

- Deviation Alarm: Simitar to the deviation atarm described above, the -
teviation alarm aciuates when the process variable is equal to or less
than the Pracess Set Point less tha Alarm Seat Polnt.

WT 5 INFE INT 7
FELESS

16T SET AQINT
w5

Procege Set Pgint #5 — 120°F
Process Set Point 46 = 180°F
Frocess Se Paird #7 = 138°F

- a | . hEvIATION - Deviabion Alaps: Sel Foint = —10°F
ALARM : ALEFAM |
s od SETPOINT |
ol ASTUAL .
Lol PEOCESS : 1
& i TEMP . .
B I |

TME

+- Deviatlon Atarm: This deviation alamm is actuated whengver the
pracess temperature deviates from the Process Set Point more 1han the
predatermined {Alarm Set Polnt) amount In elther & positive or nega-
tive direction.

™Y | IKT 2 INT

Bl

50O
Pracass Sat Point #1 = 480°F
Process Sat Pomt #2 — 480°F
Process Sat Point #3 - 460°F
= Dgviahon dlam = 3TF

4B

TEMP

TIME

Each ol these 5 alarm types may be chosen as nommally-eherglzed (NE)
comszects, or normally-deenerglzed (MDE) contacts. For example, a
normally-deenergized High Alamm will clage when actuated {process tam-
perature i equal to or greater than the Alammn set pointh.

Automatic Resat {Intagral) is expressed in repeats per minute, A value of
(.00 disables the Automatic Reset function and enables the Manual Reset
function (PAGE 12-20/MENU 2). Adjustment of Automatic Aeset should be
made whila the procass is being controlied.

Autotnalic Reset 15 basically 2 contra! actian that automatically aliminatas
otfsel hetween sel poirt and process temperature. An Automatic Reasat set-
ting thal is too large will Gause severe ovarshool during start-up if the con-
troller is operating as a P1 cortrollar. Lkewise, & setting that is 100 low will
not allow the process termpearalure 10 return to sel point quickly enough. An
arti-ressl windup feature is incomorated in the CN3230 controlisr to mini-
mize process overshaot by inhiblting the reset action gduring warm-up or
cook-diwh.
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Bimodat Control
PAGE 18/MENU 3
PAGE 12-20/MENL 22

Cyele Time
Proportional/PID
PAGE 15-20/
MENU 17-18

Deadband
ON/OFF
PAGE 19-20/
MENU 21-22

Atype of control with two outputs - for example, one tor heating and one for
cooling, each cutput having individually adjustable PID or ON/QFF control
modas.

8
3
]
3

COOL
auUFruT

RCHCESE

P
TEMPER&TRIRC

HEAT
OLUTPUT

. HEAT —elf— 0L =
Toaa PROPOFAT KIWAL PROPLATICNAL
BAND ExanD

Cycla Time is the time A takes to complete a full ON to OFF to ON cycle in
a time proportioning contral syslem. For most processes, a fast cycle time
fless than 5 seconds) will produce better contrel ol lkoads with fast response
and little time lag. You should ba very careful when setting the cycle time
on comtactor driven kiads, as a faster cycie tima will cause added conlaclor
wear. Magnetic contactors should not be switched at cyGle times kess than
30 seconds.

in QNFQFF control, the deadband represents ah area about set point in
which no cortrol aclion 1akes piace, and delermines al what temperatura
the Quiput switches ON and OFF.

Hest Set Poinl = 200°F
Heat Degdhand — 20F

Coct Set Painl ~ S0°F
Good Deadband - TF

- TIE
Mammow deadband settings give more aecurals comtol bul resutt in rmore Tre-
quent putput switching, which can cause eany tailure of slectromechanical
contactors.
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Event Outputs
FPAGE 116/
MENL 41-49

Guarantead Soak
PAGE 116/
MEML 50-60
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TEME -~

Dead band is adjustable from -25.00% to 25.00% of span, and is
nrogrammed separately ior each of the two outpuls, Heat and Gool, and
applies only if the oulput is programmed as ONFOFF control on PAGE 19-
20/MENU 23.

Events Cutputs are meroly timed sulpuls which are aither ON or OFF

during an entire Ramp/Soak Program interval. There are 4 standard Event -
Cutputs with each CN3230 controlier, and an addifional 4 Optional Evenl
Cutputs, tor a total of 8 Evertt Outputs (if purchased) available for assign-
ment in each Ramp/Soak Program.

if an Event Cuiput relay has been assigned as an Alarm Ouiput on PAGE
18-20/MENU 34-35, it cannot be used as an Event Output,

The dlagram below illustrates three Event Outputs in a Ramp/Sozak
Program. Notice that the Event will remain OM for the entire Interval,

STBY INT1 INTZ WT3 #T4 INTH INTHA MT7 INTH

o
r

Evaril 1 = Irdicatar Bghil to ahow
Program sfarisd mmowehy

Ewsnl 2 = Annuwncialion of interal 2
*soak” in progress

Ewvart 3 — Agd chemical to proce:ss

TEMP

TIME —— - ETTNT 1
AL - EVEMT &5
- . EYEMT #3

This Ramp/3oak teaturs, whan enablad, asaures that the "soaking™ fime in
an interval doas not bagin untii the process reaches sef point or is within
1he Guarantead Soak Diflereniial band. Only when 1he process vaniable is
within the Guaramesd Soak Differential wil the interval time begin counting
down. See Soak Imerval and Guaranteed Soak Differential for more in-
tarmation.

ETOY  INT1 INT2INT2 INT 4 MTL INTS
c |
| v I
?—1 HOLA !
| Irt. & = % howr
i Socak time dies not Dagin et
o I zat poit reached,

I

—— PECHIAAMMED SET POINTS

TIME 1N ACTUAL FAOCESS TEMP
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Guaranteed Soak
Ditferentlal
PAGGE 116/
MEMU 5380

Linking Programs
PAGE 1-16/MENL 40

Looping Intervals
PAGE 118
MENU 31-39

78

Tha Guaranteed Soak Differential establishes a symmetrical +/- band
around the process set point that insures that the interval soaking time does
not begin until the process is within this band.

This RampySoak feature allows you 1o Link the end of a Program to the
beginning of another Program, as illustrated below.

e FROGASM A1 | f FACGAAM ¥2.5 —= oot FPHOG.
BT { BT ITS Y 4 TS INT & INT? INTS B4 INT2 T3 INT 4 INTS T8 T T INT 8 STEY

1
1 ] ! .
| |
n this example, Program #1.1 is linked 1o Program #2.3. Whan Pragram
&2 3 is completed, the process will go to 1he Standby interval of Program
#1 1, since Program #1.1 is the Program selected on PAGE 18/MENU 2,

The Program setecied dictaies the Standby imerval that will be in elfect
when the linked program(s) Is/are complete.

A Program ¢an 150 be linked to itsell, meaning that the Pragram would run
cortinuousty until stopped by the operaior (press STOP/RESET), in which
case it would then go to Standby.

The RampySoak Looping leature aliows you o estabiish up to 2 "loops®

within 2 Program. Looping means that an intarval or serigs of intervals

within 2 Program may be repeatad in a leoping fashicn. You simply speciy:
Loop the end of Interval ____ 1o the beginning of Imierval ___ and
repeat the loop ___times.

An example of a singke Loop within a Program 1s flustrated below:

BT [NT2  NT3  INT4  BNTS  INTEE  MT4  BTS  INTE  INT4

OMEGA TH3230 Users Manuat



It mare than one Loop Is pregrammed within a single Program, the Loops
are priotitized, or "nested™. Loop 1 has the highast pricrity, and Loop 3 has
the lowast priority. A general rule of thumb is:

Each tims Loop #{ rung, it resets all

other Laop coumers within Loop #1

Cach fms Loop #2 runs, il resats Loop #2
Loops within Loop #2, but cannot reset Loop #1

Loop # 3 cannot resel any other Loop
counters

Following are two different L oop configurations, illustratirg this loop
priorilization. The intervals and number of times each loop runs are the
same, but the prioritizalion ks different. Notice how diflerently the Program
is executad in each exampie.

Looping LOOP #1
Example A:
LOOP #2

STEY INT1 §IMTZ INT3 4 INT4& WTE INTE [ INTT INTA

. T : ]
| i | :
i .

Loop #1 = Loop the end of Interval 8 to the beginning of interval 2, 4 times.

Loop #2 = Loop the end of interval & 1o the beginhing of Interval 4, 2 fimes.

Locp #1, ooped outside of Locp #2, has highest priority.

“Loop #2 will fun 2 times

*Loop #1 will run 15t time, resetting Loop #2
countar 1o 0

‘Loop #2 will un 2 times

“Logp #1 will run 2nd time, resetting Loop #2
coutter to 0

*Loop #2 will run 2 times

*Loop #1 will run 3rd time, resetting Loop #2
counter io 0

*Loop #2 will run 2 limes

*Loop #1 will run 4th {final) time, resetting
Loop #2 counter 10 0

*Loop #2 will run 2 fimes

*Loop #1 has counted out (4 times) and will not
run again

‘Program goes 1o compleilon
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Looping
Example B:

Manual Resat
Proportional Controd
FPAGE 19-20/MENU 2

Nested Program Loops
PAGE 17/MENU 1-20

Mestad Program Loops
Example A:

78

LOOF =2

LOOP #1

STEY INT1 ¢ INT2 INT3 ¢ INT4 INTS [N 6 | INTT INT3

o B |

Loop #1 = Loop ihe end of interval 6 1o the beginning of interval 4, 2 timas.
Locp #2 = Loop the end of interval 8 to the beginning of imerval 2, 4 times.
Loop #1, looped Inskie of Loop #2, has the highest prioriy.

Operalion

"Loop #1 will run 2 mnsecﬁtive fimes, counting cut

“Loop #2 will run 4 consecutive times, counting out {because Loop #1 has
sounted oul, the Loops are not reinitiated)

*Both Loops #1 and #2 counted out, so the program goes to comple-
tion.

Manual reset applies to Proportional {P) control only. 1t compensatas for
deviations from sel point resuiting from sustained, long term process load
changes. Manual reset allows adjusiment of the control output in an
amount sufficient to retum the process variable to the process set point. -
creasing the manual reset setting increases temperature, therefore, if the
pracess temperature is stabilizing below set point, increase the rmanual
resel,

These 4 Program Loops allow you to leop from any Program #interval # to
any other Program #/nterval # up to 255 loops and coninuousty,

dJust iike the Interval Loops, these [oops are priortized. The two exampias
below illusirate how Loop #1 has priority over Loop #2, eto.

Loop #1 from the end of Prog. 2.2, Interval 3
fo the beginning of Prog. 1.1, Interval 1
2 times

Loop #2 from the end of Prog. 2.2, Intarval 2
to the beginning of Prog. 1.1, Interval 2

2 times

Lo £1
T !ll:m?fa| . ! il.: _
Sty mfl Wi hid i1 hiZ Wi§ W
f———Prog. LI —gk— Prog 22—
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Program Loops
Exampie B:

Offset

Proportional Controf
PAGE 19-20/MENLU 11-12
OMAOFF Control

PAGE 15-20/MENU 15-20

OMEGA CN3230 Users Marual

Operation

“Loon 2 uns 2 times :

*Lagn 1 suns 15t time, and resets Loop 2 counter io O

"Loop 2 uns 2 times

*Logp 1 runs 2nd time {(countad out), and resets Loop 2 countar to § again
*Loop 2 runs 2 times

*Both Loop counters counted out, Program conlinues.

Loop #1 from the end of Prog. 2.2, Intanval 2
te the beginning of Prog. 1.1, inlerval 2
2 fimes

Loop #2 from the end of Prog. 2.2, Interval 3
to the beginning of Prog. 1.1., Interval 1
2 times.

Loop #< |

1 ; ¥
Sy It B2 il Intl Iht2 ktd Sy

- |i— Prog. L1 T Prog &8 —-———'f
Operation
*Loop #1 runs 2 times, counting out the counter.

*Loop #2 runs 2 limes, counting out the counter.
*Both Loops counted out, Program continuas.

Cffset should be used in applicatians where it is uhdesirable to have simul-
tanecus operation of heat ard cool oulputs or enengization within a
specified narrow range about set potnt.

The Offset adjustment creates a dead zone betwaean set point and the point
at which the Ouiput Is active. Ofiset may be adjusted tor both the Heat out-
put and Cool outpur,

Diagrams A, B and G ilustrate the effects of various offset set ups.
Figure A shows boeth the heat and cool proparional bands criginating at
the sel point with 0.0% Cffset. With zero error signal, neither iha heat nor
gool putputs will be on. If the error signal daviaies in either the heat or
cool direction, a correspending output will ocour.

it



Flgure A

Figure B

Flgure C

ON/OFF Control
PAGE 15-20MENL 23

=l

HEAT 1003 M ST

HEAT
PO
EAHO
z Heat Frop. Band = 30,0%
& | Coot Prop, Band = 20.0%
E ! Mo Cilfset
i Mo Crarlap
1
1
!
- o —

FCHNT
TENF

Figure B shows both the beal and coof proportional bands offset or shitted
by +25.0%. This shift in effect "mirors” both propetional bands by 5%. I
the ermor signal deviates in either the heat or conl direction, a corresponding
minimum oulpul of 25% occurs.

HE&AT

Haal Prop. Band = 20.0%
Codl Prap, Band = 20.0%
Heat Difsel = + 25004
Codl OHsat = +25.0%

— 1% - oy 155
PomT

TEMF

Figure G indicales the results of shifting the proparional band -25%. The
propartional band remainz constart at 20% for bath heat and coof, but no
cantrgt action socurs until the error signal has daviated 5% on sither side of
the setpoint.

HEAT 10 o

Hesal Prop. Band = 23.0%
Cral Paop. Band = 20.0%
% b o e Heat OHsel = - 25,05

* Coal Ciisat = —260%
HEAT
FADE
Banp
%
— o5 w ;
szt | ,¢

FOINT -

With ONOFF control the temperature is controlled about the sal point by
tuming the output 100% ON or 1009 OFF al set point. QON/OFF control is
racommendad for Ipads that cannct folerate rapid cyeling, such as pumps,
air conditioning, stc. Se Hysleresis and Offset for more information on
ONOFF control,
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Quiput Limits
Proportlonal/PID
PAGE 2/MENU 15-18

Owvarlap
Propartional/PID
PAGE 19-20f
MENL 13-14

Figure D

CGMEGA CHAEI0 Usor's Manual

The PID outpat for the Heat andfor Cool outputs can be imited by the Out-
put Limit setting. The purpose of Quipart Limit is 1o preven! dangerous
over-heating {or over-cooling). This limit can be set from 0.0 10 100.0% of
full ON,

If the limit & sat at 80.0%:, then a time-proportioned output would remain
ON no langer than §0% of 1he time {a 4-20 mA output wolld never exceed
16.8 mA). A setting of 100% allows fuli output. The cutput limi does nat
operale in ihe ONOFF modes.

0P K ==

% UM

The Ovenap featurs ailows the two outputs (heat and cool) to be on at the
same time. Figure O and £ define wo overap conditions. In Figure D, the
heat proportional band is offset by 25% and the cool proportional band s
not offset. The heal overlap is set to 100% of the heat proportional band.
This causes tha haat output to remain on as well as the cool ouiput. The
haat output will decraase linearly from 25%: ON to 0% ON in 10%% of span.

Mo Cfset or Cerap on Cact.
Heat Oftzet = 25.0%

Uwerap = 190.0% Heat Prop. Banc
Heat Prop. Band « 10,08

Lot Peop. Band = 20.0%

—rS% EET + W +20r%

POINT

TEMP

Figure E illustrates two ¢ases. The first case is with a heat overlap setting
ol 1000.0% of the heal proporional band. This resulis inthe heat outpad
changing from 25% to 0% in a band squivalent 10 10 times the heat propor-
tlanal band. In the illustraticn, the heat output has dropped to 20% at the
10075 output peint in the cool proponional band (slope of decrease = 5%
ON per 20% proporlional band}. If the ovedap had been sel to 1000.1% the
heat would have remained 25% ON across the entire cogl proportional
Land.
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Figure E

PID Control

PAGE 19-20/MENLU 23

Proportional Band
Proporienal/F1D
PAGE 13-20¢
MENLD 3-6

Fezal Piop, Bl = 1000%
o Frep Hand — 2205

4T
FOUMT

- s —=TFml'

The display on the front of the contmoller can raprasent no more than 4
digits. If a display greatsr than 9399 is required, the display will change
from a normal base ten number system to the hexadecimal number sysiem,
Following are two exampies of hexadecimal numbers that may be displaved
in the overap settings:

Bage Ten Number  Hexadecimal Number
10000 2710
10001 2711

PIE control is basic Propartional Control enhanced by Inegral Contre! and
Derivative Control. Tha Intagral (I} parl of PID conirol, or autematic reset,
automatically eliminates ofiset between st point and actual process tem-
perature due to keng term load chargas. Dearivaiive, or rate, is an an-
ticipatory action that allows the coniraller to react more quickiy to sudden
changes in the process temperaiure,

In the CNA230D contraller, both the Heat and Cool outputs can haye inde-
pendant PID settings, allowing for maxirmym tiexibility of application. See
PAGE 19-20/MENL 23 for cordrol mode selection, and PAGE 18/MENU 3
for bimadal condrol selection.

HES™ 0 dl CEWN,
an R
SRR
fi K '\..'Q'E
S
Ao
J+::- ..;.\s"\'
o ALY
S -
A
i)
i
s x R
LR =
s ﬁ -.'-'5,"::;:,;\-":

The Proportional Band is the temperature range about set poim where the
proportional control action is active from 0% 12 100%. Most applications
require a Propartional Band setting between 1.0 and 20.0% of temperature
span.

The CN3230 controller allows you 1o pre-esiablish two Proportional Band

setftings for each of the two outputs, Heat and Cool. This aliows you 10
select the Proportional Band that provides the besl contes| for different

OMEGA GHAZI0 User's Manual



Proportlonal
Control

Ramp Interval

Hate

FiD

PAGE 19-20/
MENL] 8-10

Soak Interval

OMEGA CNA230 Ueers Manual

RampySoak programs and processeas, particularly when two totally ditferent
variables, such as temperature and humidity, are being controlled with the
same contralier. Since these processes have difierent gains, the two
propariional band setings allow you to select the setling for each process
that will deliver optimum process stability.

A type of control action that proportions its control output instead of mergly
turning it full ON or full OFF. See Proporional Band and Manual Reset for
further infarmation.

An interval within 2 Ramp/Soeak program in which the controller action takes
the process from one set point 1o another set point within a specilied
amount of time.

FuAlsP UIP G FLAKP BB

TENP

TIME ——

Rats [derivative] aliows the controller {o react more quickly fo sudden
changes in process temperature. Rate measures the rale of change of the
process temperature, anticpatas its severity and makes output corrections
to maimain a steady return to tamperature. if the proportional band, reset
and rate are not propery coordinaled with the process' characteristics, the
process loop may be unstable. Rate can alse be used without autemalic
reset {integraf) for PC coitrol with manual resel.

Sinca Rate is an anticipatory action, it can agtually overrlde the cycle time
setting. For example, a heating process loop is operating at set peint in
steady state with an output cycls time of 30 seconds and outpul at 30% {15
secongs ON, 15 seconds OFF). I the 15 second OFF time has st begun
when cold material is added to the process, causing the temperature to
drop sudgdenly, a large enough rate setting will cause the 15 second off-time
to immediately end and the output 10 again turn ON.

A Soak Interval ts an imterval in a2 Ramp/Soak program where the process

temperature is held constant over a specified period of time. See
Guaranteed Soak ior morg information on s0ak imervals.

g3



Tuhihg Procedure
PID
PAGE 13-20MENL) 3-10

Tuning Procedure

The following procedure gives you basic instructions for PID tumning. In ap-
plications whare the CN3230 is being used as & Propaoricnal [P}, Propor-
tipnal with Imegral [P} or Propartional with Integral and Derivative [P0}
conirglker, the following tuning procedures will help you datermine the
parameter sedingls) that will provide optimum process stability. Thess
parametar values, cnce delermined, are enlered on PAGE 18-20:

Properticnal Band* FAGE 15-20/MENU 3-8
Automatic Reset {Integral) PAGE 19-20/MENU 7-B
Rate {Derrvative) PAGE 15-20/MENL 5-10

PAGE 19-20/MENL) 3-4 allow your to defing two possible Propertional Band
settings tor haat, and MENU 5-6 allow you to dafing two Proportional Band
setlings for coal. In applications where Hamp/Soak program are not
salected on PAGE 15/MENU 2 {single set point operation), Heat Propor-
tional Band #1 and Cool Proportional Band #1 are always selected when
the control output is calculated.

If a Ramp/Soak program is sefected on PAGE 18/MENLU 2, Proporional
Band #1 or #2 may be selected for the entirg program. If two different
proportional band are required within a single program ramp/snak
sequence, then the lirst pogram {using PBE #1) should be Tinked to a
second program (Using PB #2),

Dafinitions of the three PID control parameters are presanted earlier in this
section.

There are three applications of the CN3230 controfier in which the Tuning
Procedure is applied:

PID contrel is selected for Heal only,

PID controt is selested for Cool only, and

PID cortrol is selected for both Heat and Cool.

The Tuning Procedure consists of three steps:

Step 1: Determining Uttimate Proportional Band

Step 2: Determining Utimate Period

Step 3: Calcu'ating Parameters - Proporional Band {P), Automatic Reset (i)
and Rate ([}

The following Tuning Procedure Chart wiil tell you how 1o apply hese
Sileps, based on your application of the SN3230 conrailer,

OMEGA CHN2230 Users Manual
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TUNING PRCCEDURE CHART |
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[ Determining Uitimate Proporbanal Band Il
3

SetAutomatic Reses and Aatetod

HeatAcset. #3-20 (M3 = O

HeatRale 7i3-70]mg = O

ool Beset P1E-20] BB = {

CrolFate fig.zy/mib = {
)

Set Heat Propartinal Gand #1 1o o.0%
PRGETL- 1M = 5.0%
et Cocl Proportianal Band #1 to 5.00%
FAGE A0 20ME = 50%

¥

SelFrocess SetPoint. 19 20 #i 1 indasined
lamperaiurs and alkw progess [emperane
It 2aach a steacly tamperature*

Cagrgast
Freportional Band
getting by 152

YES

Is Doutle
Process barperature Propordanal ™
slabig? ‘Band zetting**
.-—-_'_-_'_:-_-_._._.-_-_
I5 Process lsmperalune:
Siabile, bittle or na cscillations?
OR
Uinstables, axcessive uneven gsdliations?  {FE3

JH

cmall, even ascilatians fanly slahtly ensiable?)

Current Propartional Band satiog s
Ukimate Proportional Sand

* The proces3 lempermtoe may become sieady as much a3 S0°F above ar below sel point, which iz acoeptaiila far his Intizl turicg
slep. This olisat wilt be comecled in laker tuning Steps.

- Naote that by simply doubling and halving setings, an cplimum stghity enstabhe canditon may never be mached, The coaral
misd usa diseretlon nincreasing and decreasing saltings 1o reach the optimum glighlly unstable condition,

Step 1: Ultimate
Proportional Band

Bg

The controlier should be tunaed while cperating in the process as a Propor-
tisnal Only controlier (). I is imporant that Autornatic Reset (PAGE 19-
20/MENU 7-8) and Rate (PAGE 19-20/MENU 9-10) be set at 0.00 and 0,

respectively.

Follawing Step 1, below, the Proportional Band sefting is gradually
increased/decreased until 1he process temperature begins a steady, smal
osclilation that is slightly unstable, The Proportional Band setting where
this steady, small oscillation cecurs is refermed to as the Ulimate Propor-
tional Band {expressed in % of span). This slightly unstable condition is th
chjective of Step 1.

Siable = gteady process temparature does not iNCrease of decrease graat
with fime, no oscillation (except oscillation due o cutput cycle time).

Unstable = process temperature has extremne, unstablo excursions.

Shghtly Unstable = process temperature has steady, smali, even oscilla-
lions,

The Stable process temperalurg is most desirable for normal operation,
while Unstabla i the least desirable. The Slightly Unstable condition is
the condition generated in ihis flowchan procedure that allows detemmnina-
tion of Ulimate Proportional Band and Ultimate Period.

OMERA CHE230 Lsers Manug



STEP 2: ULTIMATE PERIOD

STEF 3. CALCLULATING FID PARAMETERS

QMEGA CNIZA0 Lser's Manyal

Onece the Ullimate Proportional Band setting is determined, and the
process temperature ls reacting in a steady, small oscillatlon, {he Ui
limate Perod 1s determinad. The Litimate Period is the time {in rinules)
from peak-to-peak maxirmuim temparature in the process lemparature curve.
Graph your process temperature curve llke the example shown below
to determine your Ultimate Perlod.

LUCTIMATE
PERIOD
4 minutes

Process Temperalurg

| |
| |
1 2 3 4 3 6 708

Time
{rutes)

o

The process values Liltimate Proportional Band (FB) and Ultimate Period
{Period} are applled to eguations to determine Proportional Band,
Automatic Reset and Rate. Select the appropriate control mode for
your application {P, P1, PID) in the table below, and loflow the equa-
tions betow the mode 1g calculate your PLD Parameters. Remember to
usa the Haat Ultimate Praportional Band and Heat Ultlmate Petiod to
calculate the Heat PID Parameters, and the Cool Uttimate Proportional
Band and Cool Ultimate Period to calculate the Cool PID Parameters.

Parameter P Pl ! PID
Proporionzt 2xPB 2.22xPE | 167 xFB

Band ]

Autpmatic Reaet 1.2 Periodfmin) ! 2.0/Perigc fmin}
Batg | Period {zec] 8

PB = dUltimate Propartional Banod
Feriod = Wimate Period

BY
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APPENDIX II

PAGE/MENU TABLES, CONDENSED

This section contains the 1% PAGES of programming information, PAGES 0-18, without any of the detalled information or
explanations given in the individual Sactions of the User's Manual. This Appendix is intended for your use after you

have read the manual completely and fully undarstand 1the PAGE/MENL sekections.

PAGE §: DISPLAY (5P

CUE MENU #

DISPLAY

SECURITY LEVEL

ey 1

_ Channzt #1 Process set point in uniis of

process variable

mgh 2

Channel #2 Process set point in units of
process variahle

Channel #1 Deviation [rom gcl poing in wmits
of process varable

Channel #2 Deviation [rom scl pomi in units
of process wangble

Program Number

Interval Mumber

Time Lefl m Inlervgl

Channel #1 Heal Cutput command in % fall O

= o e iy

r-n— e

Channel #1 Cool Quiput command in % tull OF

7

Channel #2 Heal Quiput command i % fall ON

| e e
Il g
g ]

(=

i

"Channel #Z Cool Quipet command in % tull ON

PAGE 1-16: RAMIYSOAK PROGRAMS 1.1 - 4,4

PAGE 1 = Program 1.1

PAGE 5 = Program 1.2 PAGE 9 = Program 1.3

PAGE 13 = Program 1.4

PAGE 2 = Program 2.1 PAGE 4 = Program 2.2 PAGE 10=Program 2.3 PAGE 14 = Program 2.4
PAGE 2 = Program 3.1 PAGE 7 =Program 3.2 PAGE 11=Program 3.3 PAGE 15 = Program 3.4
PAGE 4 = Program 4.1 PAGE 8 = Program 4.2 PAGE 12= Program 4.3 PAGE 16 = Program 4.4
CUE MENL | SELECTION AVAILABLE SETTINGS FACTORY SETTING | SEC.
Sl 1 Channel #1 Standby Set Point Span TI°F B
Sel Point
St 2 Channel #2 Standby & 50.0% RH
Set Point
H 3 Interval 1 Time Span {1 = End Propram 0.0 minutes
1 to 9999 seconds
0.1 109999 minules
007 10 99.9% houes
{dependent on Lime unils chosen in
MENU2Y)
=y 4 Channel #1 Set Poiot 1 | Set Point Span TToF
FEER 5 Channel #2 Set Poior 1 50.0% RH
N ) Inerval 2 Time Span {}= End Program (.0 minutes
1 1oy 9999 acennds
.1 0 999.9 minites
001 1o 9994 hours
{dependent on fme units chosen in
MENLU 27}
e 7 Channel #1 Sel Point 2 | Sei Pomt Span TIF
agog b Channcl #2 Sci Point 2 2(00% HH
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PFAGE 1-16; RAMP/SOAK PROGRAMS 1.1 - 44

+PAGE 1 = Program 1.1
i’PAGE 2 = Program 2.1
:PAGE 3 =Program 3.1
iPAGE 4 = Pro 4.1

PAGE % = Progrom 1,2
PAGE 6 = Program 2.2
PAGE 7= Progiam 3.2
PAGE & = Program 4.2

PAGE 9 = Program 1.3
PAGE 10= Program 2.3
PAGE 11= Program 33
PAGE 12= Pragram 4 3

PAGE 13 = Program 1.4
PAGE 14 = Progtam 2.4
PAGE 15 = Program 3 4
FAGE 16 = Program 4.4

CUE

MENU

SELECTION

AVAILABI ESETTINGS

FACTORY SETTING | SEC.

niy 9

Interval 3 Time Span

{t= End Program

1 to 9999 seronds

0.1 to 9999 mirules

0.01 o 99949 hoprs

(dependent on time units chosen in
MENU 27}

0.0 minntes

; =t 10

Channef #1 Set Point 3

Set Point Span

L 25r3 11

Channel #2 Set Point 3

TreE

50.0% RH

Skt 12

Interval 4 Time Span

0 = End Pregram

1 1o 3999 seconds

0.1 1o 5999 minumes

0.01 to 99.99 hours

{dependent on time units chosen in
MENU 27)

0.0 minntes

mRY 13

Channgl #1 Set Foimt 4

Set Point Span

25y 14

Channel #2 Set Foint 4

°F

%

inta 15

Imterval 5 Tume Span

(= End Program

T o 9999 seconds

0.1 10 999.9 minutes

0.01 t0 99.99 hours

{dependent on tine units chosen in
MENU Z7)

0.0 minntes B

1575 16

Chammc! #1 Set Point 5

3et Point Span

2575 17

Channel #2 Set Point 5

174FF

0% RH

fnkG 18

E

Intarval 6 Time Span

(t=End Program

1 to 9999 seconds

0.1 o 999 9 minunies

; 0.01 1o 99,949 hours

! {dependent on time units chosen in
| MENU 27)

0.0 minntes

I5PE 19

Channel #1 Set Point 6

: Sat Point Span

Channel #2 Set Point 6

T1.0°F

0% RH

2

Interval 7 Time Spen

0 =End Program

1 10 9999 seconds

0.1 10 999 % minuics

{101 to 9999 hours

(dependent o time units chosen in
MENU 27}

0.0 minutes

Channet #1 Sei Poinl 7

Set Point Span

Channgl #2 Set Point 7

TTFF

50% RH

Intcrval 8 Tiroe Span

(= End Frogram

[ 1 9999 seconds

(1.7 1 999 % minutes

001 1o 999 hours

{dependent on dme units choscn in
MENL] 27}

0.0 mintas

G0
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PAGE 1=Program 1.1

PAGE 1-16: RAMI/S0AK PROGRAMS L.1- 4.4

PAGE 5 = Program 1.2

PAGE %=Pmogram 1.3

PAGE 13 = Program 1.4

PAGE 2 = Program 2.1 PAGE 6 = Program 2.2 PAGE 10= Program 2.3 PAGE 14 = Program 2.4
PAGE 3 = Program 3.1 PAGE 7 = Program 1.2 PAGE 11=Progam 3.3 BAGE 15 = Program 3.4
PAGE 4 = Program 4.1 PAGE 8 = Program 4.2 PAGE 12= Program 4.3 PAGE 16 = Progmam 4.4
CUE MENU| SELECTION AVATLARLE SETTINGS FACTORY SETTING (SEC.
R 25 | Channel#1 SetPoint 8 | S¢1 PoInt Span TTF_
Z5RE 26 Channel #2 Sci Poing B 50% RH
Dk 27 Time [nits 1= 1 o 99499 seconds 2=0.1 999 minntes (O
2=10.1 10 999.9 minakes
3 =001 10 99,99 howry
TiDk 28 Channct #1 t = Proportional Band #1 T = Heat Prop. Band #1
Proportional Band 2 = Proportional Band #2
Camis 29 Channcl #2 | = Proportonal Band #1 1 =Cool Prop. Band #1
Proporticmal Band 2 = Proportiong] Band #2
e 30 Recovery Oppons after | (= Go 1o SLandby 2= Haold at Current Status
Power Outage 1 = Resume Program
2 = Hold at Current Orper. Status
I%m 31 LOOFP1 -Loopfromthe | A=0tw & 0 = Drisble C
end of Interval A
P ko 32 Lo the beginning of B=0Cw§8 0 = Disable
Interval B
P Mo 33  number of lunes C=0m255 1 = Omce
{0 = Conlinuous)
2Fra 34 LOOFPZ-Loopfomthe | A=Dw§ 0 = Digable C
end of Intzrval A
2 ko 35 to the beginning of BE=0§ 0 = Dhsable
Inerval B
2 ne. 36 C number of times C=01to 255 1 =DOnee
(0 = Centinuous)
2ha 37 LOOF3-Loopfromthe | A=0w & 0= Digmble C
end of Interval A
3 by 38 10 the beginning of B=0iwcR 0 = Dizahle
Interval B
Imo. | 39 C number of limes C =010 2535 I=Cnce
i (0 = Conlingomgs) {
LM i_ 40 LINK. the end of this 0 = No Linking 0 =No Linking
I Propram to the bepinning | 1 = Program #1.1
| of Frogram # 2 =Frogram #3.1
i 3 = Progzam #3.1
| 4 = Program #4.1
i 5 =Program #1.2
; i = Program #2.2
1 1= Pl'{!gl'ﬂ.l'ﬂ #3.2
| £ = Program #4.2
j 10} = Program #2.3
: 11 = Program #3.3
[2 = Program #4.3
I3 = Program #1.4
14 = Program #2.4
15 = Progeam #3.4
16 = Program #4.4
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PAGE 1-16:. RAMP/SOAK PROGRAMS 1.1-4.4
PAGE 1 = Program 1.1
PAGE 2 = Progmam 2.1
PAGE 3 = Program 3.1

PAGE 5 = Program 1.2
FAGE 6 = Program 2.2
FAGE 7 = Program 3.2

PAGE 9=Program 1.3
PAGE 10= Program 2.3
PAGE 11=Program 3.3

PAGE 13 =Program 14
PAGE 14 = Frogram 2.4
PAGE 15 = Frogram 34

PAGE 4 = Program 4.1 PAGES = Program 4.2 PAGE 12= Projram 43 PAGE 16 = Program 4 4
{CIE MENLU | SELECTION AVAILABLE SETTINGS FACTORY SETTING | SEC.
Sl 41 Standby 0to 235 D D
R 42 Interval 1 {Any Sum of Event ON Codes)
& B 43 Interval 2 [
s 44 Interval 3 0 g
R 45 Interval 4 Y
4 £k 46 Interval 5 {
£ CLE 47 Inizrval & L 0
T oLk 48 Intarval 7 t 0
= 49 Interval 8 i 0
5 ap 5t Standby o 63 ; O D
e 5 Intervat 1 0163 L4
FE 52 Interval 2 0o 63 1]
Ine 53 Interwl 3 01063 0
[ 34 Inierval 4 163 o
5 0P 32 Inierval 3 0063 ]
L i) Tnerval 5 Do &3 0
aoOF 57 Interval 7 Oto &3 0 D
o P 5% Interval § ric 63 . i)
CiES 59 Guar. Soak Differential | C.1 10 25.5% span 1.0% span
for Channel #1
] &0 Guar. Soak Differential 1.0% span
for Channe] #2

PAGE 17: RAMPSOAK NESTED PROGEAM LODPS

CUE MENU | SELECTEON |

AVAILABRLE SETTINGS

FACTORY SETTING | SEC.

NESTED LOOP #1

P 1 Loop fiom Program A=

0 = Mo Looping

1 = Program #1.1
2 = Program #2.1
3 = Program #3.1
4 = Program #4.1
5 = Program #1.2
6 = Program #2.2
7 = Program #3.2
& = Program #4.2
2 = Program #1.3
10 = Program #2.3
11 = Program #3.3
12 = Program #4.3
13 = Program #1.4
14 = Program #2.4
lS=P‘mgram 34
16 = Program #4.4

0= Dizabled B

Interval B=

[s]

BE=1to#8

io Program C=

1- 16 = Frogram #1.1 - #4.4
See MENU 1 selections

Interval D=

D=11c8

=

|

E number of tmes

E=0t 235
((t = Contingous}

2
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PAGE 17: RAMP/SOAK NESTED PROGRAM LOOPS
CUE | MENU|SELECTION | AVAILABLE SETTINGS FACTORY SETTING | SEC.
NESTED LODP #2
Mt 6 Loop from Progrum A= | 0=No Looping () = Dizabled B
1- 16 =Program #1.1 - #4.4
See MENU 1 selections
2R 7 Interval B= BE=1wn8 1
Lo 3 to Program C= 1'1- 16 =Program #1.1 - #4.4 1
i See MENU 1 selections
2Ein 0 Interval D= | D=108 1
Pnn 10 E oumber of dmes E =010 255 (0= Continuaus) ]
NESTED LOOD #3
IFEr 11 Loop from Program A= | 0=No Looping 0= Disabled B
1- 16 = Program #1.1 - #4.4
See MENU 1 selections
2Fim 12 Internval B= BE=1wg 1
FT I3 o Program C= 1- 16 = Program #1.1 - #4.4 1
Ses MEMLU 1 selzclions
EE 14 Interval D= D=1wid 1
2nm 15 E numbez ol omes E=ut 33 (4]
NESTED LOOF #44
YFEr 16 Loop from Program A= | 0 =No Looping { = Dizablcd B
1 - 16 = Program #1.1 - #4.4
L Firy 17 Intorval B= B=1wa 1
L 18 to Fropram C= 1-16=Program #1.7 -#4.4 1
See MEML 1 seloctions
Hizin 19 Imerval D= D=1w8§ 1
uUni, 20 E number of tmes E=0w255 0
(0 = Continuois)
PAGE 18: GENERAL OPERATION
C1E MENU | SELECTION AVAILABLE SETTINGS FACTORY SETTING | SEC.
LoCH 1 Secunity Lock Securiry Codes {0 10 99595} 458 = Level D A
nrog 2 Program Seleclion {1=None (Single set point control, B
Ramp/Soak Program not selected)
1 =Program #1.1
2 = Program #2.1
3 =Program #3.1
4 = Program #4.1
3 =Program #1.2
E 6= Program #2.2
| 7 =Program #3.2
! B =Frogram #4.1
i % = Program #1.3
10 = Program #2.3
11 = Program #3.3
12 = Priogram #4.3
13 = Program #1.4
14 = Propram #2.4
15 = Progran #3.4
16 = Program #4.4

CHAEGA CNA230 Ueor's Manual

83



PAGE 1%; GENERAL OPERATION

CUE

MEMU

SELECTION

AVAILABLE SETTINGE

FACTORY SETTING | SEC,

",_:t:!l'!lc

3

Contrplier Type

1= Single Channcl Cosmellar

2 = Dual Channgl Controller
Channel #1 = temperature
Channel #2 = humidity

3 = Dual Channel Controller
Channel #1 = temperature
Channel #2 = temperatire

2 = Dual Channel
Temp/Humd

Sensar Inpat Selection
Channel #1

1 = T Thermocople

2 = 100 ohm Platinum RTD, High Range
-11010 1o 425.0°F

3 = 1) ohm Platinem Rid, Low Range
320w 212.0°F

4 =420mA (1-5 Vdc})

2 =RTD, High

Lensor Inpet Selection
Channel #2

! = T Themmeocouple

2= 100 chm Platinum RTD, High Rangs
-110.0 10 425.0°F

3 = 1{0} ohm Platinum Rid, Low Range
32010 212.0°F

4=4-20mA (1-5 Vdc)

3=RTD, Low

Chanmels #1 and #2
Temperature Units or
Channel #1 Tinits Bor
4-20mAf 1-5Vdc

1="°F or 0.0 to 10{.0%
2=° ar 0o HO%
3 = 0.0} o 99.99% (Dasic)

Chantial 2 Reladve
Humidity Units or Units
for 4-20 mAJS 1-5Vde

1 =00 to 100.0%
2 =0 to 100%
3 = {100 to 99.99% (Basic)

1 = Relahve Humidiy | D

Bammetrie Pressure

0 1o 99.99 inches of Marcury

20.97 incheg

Process Analog Cratput
Asgignment

0 = Analog Cutpul Disabled

1 =Channel #1 Heat Control Outpat
2 = Channel #1 Cool Conlbrol Cuiput
3 = Channel #2 Heat Control Ouiput
4 = Channel #2 Cool Control Cutpol
5 = Channel #1 Process Vanable

6= Channel #2 Process Varable

¥ = Charnel #1 S¢1 Point

8 = Channel #2 St Point

& = {Channel #2
Process Yariable

10

Analop Bar Graph
Drisplay Assignment

{)= Dizable

! = Time Lait in Intenval

2= Channel #1 Heal Output Cominand

3 = Channel #1 Cool Cuipol Command
4 = Channel #2 Heat Cutput Command
5 = Channel #2 Cool Cutpuet Comsnand
& = Channel] #1 Deviation from et Point
7 = Channed #2 Deviation from et Point

1 = Time Left in
Interval

11

Alphanameric {ues

= No{ues

1 =PAGE Cues

2 = MENT] Cues

4 = Valoe Cocs

SUM of any of the above seiting

7 =PAGE Cues (1}
+ MENU Cues (2]
+ Value Cues(d)

84
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PAGE 19: CHANNEL #1 BIMODAL CONTROL AND ALARM FPARAMETERS
PAGE 20;: CHANNEL #2 BIMODAL CONTROL AND ALARM PARAMETERS

[CUE I MENU[SELECTION | AVAILABLE SETTINGS FACTORY SETTING [SEC.
= 1 Se1 Paint {For single Instrument Senscr Range PAGE 19:77.0°F E
set point operaticn - no PAGE 20: 50% FH
_ Ramp/Scak Program selectad}
IR 2 Manual Reset 1000 1o 1000 0.0 D
rT=Te 3 Heat Prop. Band #1 0.1 to 990 5% span 50 D
HPog 4 Heat Prop. Band #2
e 5 Cool Prop. Band #1
L 6 Cool Prop. Band #2
Hrbk 7 Heat Antomatic Resat (1}] 0.00 10 99.99 repeatsiminule 0.00
mrak B Cool Automatic Resel {T)
rk g 9 Heat Raie (I} 3 1y 10000 secomnds 3]
ke 10 Coal Raie (I
HOrRL 11 Heat Offzer (PID) -25.00 to 23.00% of proportional 0.00
band
RS 12 Cool Offsar (FILY)
AP 13 Heat (werlap 0.0 1o IINN.1%; Prop, Band 0.0
LERC 14 Cool Overlap
[t = 15 Heat Outpat Limit G o 100.0F% ON 100, 0%
Ltk 16 Cool Output Limit
- 17 Heat Cyele Time (.1 to 65.0 seconds 40
Lrac 18 Conl Cycle Time
kol 19 Hear Offset (ONJOFF) | -25.00 to 25.00% of instrumcnt 0.00 D
SENSCT TANSE
ElaF 20 Coal Offset
HEdbh 21 Heat Deardband Q.07 to 25004 of Insoumen) 0.
BANEOT rEnge
fidn 22 Coal Dezdband !
{Erel 23 Cootral Modes 51=HeatPlD, Cool PID i =Heat PID, Coal PID |D
2 = Heat PID, Coei ONJOFF
3 = Heat ONYOFF, Cool PID
4 = Heat ON/OFF, Cool ON/OFF
HigH 24 Alarm #1 Set Point Insoument Sensor Range Scnsor Range Maxinuim
a5 25 Algrm #2 Set Point Sensor Range Maxitum
EH 3 26 Alarm #1 Type 0 = Disable 0 = Disable D
1=High Alarm, NDE*
2 = Low Alarm, NDE
3 = + Deviation, NDE
4 = - Devialign, NDE
5 = +f- Deviation, NDE
6= High Alzrm, NE**
7= Lpw Alarm, ME
8= + Deviaion, NE
9 = . Deviation, NE
10} = +f- Deviation, NE
oLy 27 Alarm #2 Type NDE* = Normylly de-energized, 0 = Dizable
{contact closed on alarm)
NE** = Normally energized,
{contact open on alarm)
Fidh 28 Alarm #1 Deadband (1 o 23,0015 insoument sensof fnge 0.5
Ly % Alarm #2 Deadband
[ AlLon 30 Alsrm #1 ON Delay 0.1 1o D000 seconds 18]
a5
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PAGE 19: CHANNEL #1 BIMODAL CONTROL AND ALARM FARAMETERS
PAGE 20: CHANNEL #2 BIMODAL CONTROL AND ALARM PARAMETERS

CUE MENL! SELECTION AVAILABLE SETTINGS FACTORY SETTING | SEC.
Hlar 32 Alarm #1 OFF Delay | 0.1 11 999.0 seconds 0.1 D
Adal 33 Alarm #Z OFF Delay
CH e 34 Alarm #1 Ouput Relay | 1= Event Ouwlpet 1 128 = Event Onotpot § D

Assignment 2 = Event Cuiput 2
4 = Event Ouipul 3
8 = Event Output 4
16 = Event Output 5
32 = Bvent Output 6
meri 35 Alarm #2 Ouiput Relay | 64 = Event Outpui 7
Asgipnment 128 = Eveal Dutpul 8

FPAGE 21; THGITAL COMMUNICATIONS / AUTOMATIC DATA LOGGING

CUE MENU| SELECTION AVAILABLE SETTINGS FACTORY SETTING | SEC.
Frck 1 Operation Mode 0 = Disabled 0 = Disabled E

! = Terminal Interfaca
2 = Automahic Data Logging
3 = Compuier Intzrface
4 = Line Mode
Lol 2 Automatic Dara 1 to 9999 mines 1 minuizs
Logginy Interval
LG 3 First MENU # w0 Display] 1 to 11 [ 1
{from PAGE 0
i o 4 Lazt MENU # to Display] 11011 11
{from FAGE 0)

o6
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Servicing USA and Canada: Calf OMEGA Toll Free

OMEGA Engineering, Inc.

One Omega Drive, Box 4047
Stamford, CT 08907-0047 U.5.A.
Headcquarters: {203) 359-1660
Sales: 1-800-826-6342 / 1-800-TC-OMEGA
Customer Service: 1-800-622-2378 / 1-800-622-BEST
Engineering: 1-800-872-9436 / 1-800-USA-WHEN
FAX: {203) 359-7700 TELEX: 996404 EASYLINK:52568934 CABLE: OMEGA

Servicing Europe: United Kingdom Sales and Distribution Center

OMEGA Technologies Ltd.

R.O. Box 1, Broughton Astley, Leicestershire
LE9 6XR, England
Teiephone: (0455) 285520 FAX: (0455} 283912

The OMEGA Complete Measurement and
Control Handbooks & Encyclopedias™

# Temperature »  pH and Conductivity
# Pressure, Strain & Force »  Data Acquisition Systems
+ Flow and Level Electric Haaters

Call for Your FREE Handbook Set Today: (203} 359-RUSH



OMEGA?®... Your Source for
Process Measurement and Control

TEMPERATURE

4 Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assembliss
[ Wire: Thermocoupla, RTD & Thermistor

[ Calibrators & lce Point References

4 Recorders, Controllers & Pracess Monitors

[ Infrared Pyrometers

PRESSURE/STRAIN FORCE

[ Transducers & Strain Gauges
[&# Load Cells & Pressure Gauges
[ Displacement Transducers

4 Instrumentation & Accessories

FLOW/LEVEL

[ Rotameters, Gas Mass Flowmeters & Flow Computers
[ Air Velocity Indicators

B Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

pH/CONDUCTIVITY

B4 pH Electrodes, Testers & Accessories
B4 Benchtop/Laboratory Meters

¥ Controllers, Calibrators, Simulators & Pumps
¥ Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Data acquisition and Engineering Software
i Communications-Based Acquisition Systems
& Plug-in Cards for Apple, IBM & Compatibles
4 Datalogging Systems

[ Recorders, Printers & Plohers

HEATERS

[ Heating Cable

¥ Cartridge & Strip Heaters
4 mmersion & Band Heaters
4 Flexible Heaters

[# Laboratory Heaters



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

