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SECTION 1
GENERAL INFORMATION

THE BIG PICTURE

Figure 1.1
Simple Single Loop
Control Appllcation

Flgure 1.2
Complex Procass
Cantral Application

GMEGA CN3220 Uset's Manual

Tha OMEGA CN3220 Ramp/Seak Temperature and Process Controller
is designed to handle the simplest single loop control applications as well
as sophisticated ramp/soak applications. 7o most effectively implement
the controller in your application, it is important that you take time to see
the “Big Plcture” — the type of controller you have purchased, and how
the programming and eonliguration is organized. This wii make it even
easier and quicker for you o gel your controller up and running!
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Auxiliary Analog and Digital Inputs/Outputs and Digital

Cammunications Options

*Tarminal moge utilizes any ASCIl terminal. No software nacessary for the termmal mode.

*Computsr modae utilizes a computaer ta communkicale in sither single drop or muiti-drop
with the aid of the CN3200-50FT OMEGA Sofiware package {iBM compatible) ar customer

cavaloped sohtwara.

Type Range
Digital Communications J iron- -100° fo 1400°F
Rermote Processor | 8 Evenm | RS-232, AS-422A, RS-4B5** Constantan -73° to 780°C
Drder| Setpeint | Ramp Profile | Dutputs, "
K Chromega™ -100° to 2100°F
Suffix| Input | Anatog Output | 8 Inputs Alomega™ 7310 1148°C
-1 v E Chromega -100° t& 1100°F
z - Caonstantan -73° 10 593°C
; T Cooper- -350° to 750°F
30 v Constantan -212° 1o 399°C
-4 v R Platinum/Platinum | 50° to 3000°F
E v Tarral 13% Rhodium 10° to 1649°C
- P S PlatinumyPlatinum | 5G° to 3000°F
& Teminal
v 10% Rhodium 10° 1o 1649°C
-7 g v o
100Q PtRID -200° to 1000°F
- v v Terminal® -128° to 538°C
8 ., ., P’ Terminal™ Voltage 110 5 Vde*
Current
~ ~ Sompiter 4 10 20mA
- | NOTE: TG1, TC2 and CV input types ara also
B v Computer available as isolated input curcult, Add suffix *IS
o . v Computer™ ta input coda,
E v v w2 Computer™ *0.00% to 98.9% can be scaled ta any range in
fald.

OWEGA CN3220 User's Manuat

Model No. Description Qutput Haating or Cooling | Cooling, Alarm or
Type Output #1 Event Dutput #2
CN3200-R Relay Qutput Madule <SR = -
ac
CMN3200-T 1 A S8R Outpul Madule P = -
CN3200-F 4-20 mA Quiput Module Pl 0o oo
¢ Pulse
CN3200-DC Pulse 20 Vdc Quiput Module
. NOTE: standard outout{s) is nommally open 5 A machanical
CN3200-FRONT | Splash Cover relay (S A at 120 Vde, 2.5 A at 23D Vdc)
CN3200-BR Surtace Mounting Brackett Al pr—e———
arm/Event Qutput Dption
CHA200-S0FT | Sottware package for use with -4, -8, -G, -E .
digital communications option OQutput Type Crdering Sufflx
Rela Rl
1821101 Noise Suppressian Kit for Mechanical Relay Y
Models Briving ac Contactors or Solenoids ac SSR T3
de Pulse DC3




SECTION 2
INSTALLATION

Inspection
ang Unpacking

Remo- Ing the
CN3220 from its Case

NOTE

Figute 2.1
Resnoving the CN3220 Chassis
from Case

Figure 2.2
Unplugging the Digital
Interface Connector

GMEGA CNA220 Usar's Manual

On receipt of your CNI220 controfler, immediately make note of any
visible damage to the shipment packaging and record this damage on
the shipping documents. Unpack the controller and carefully inspact it for
cbvious damage due 16 shipment. ImMmeadiately repart any damage 1o

the shipping agent. Remove the packing list and verify that all equipment
has been received. If there are any questions about the shipment, call
OMEGA Customer Service Department at 1-800-822-2378 or

{2(03) 359-16860.

If the controller will not be immediately installed and placed into opera-
tion, it shouid be stored in a cool, dry environment in its original
protective packaging until time for installation and operation. Tem-
perature extremes and excessive maoisture can damage the instrument.

Thae CN3220 instrument chassis can be easily removed from its caze either
belore of after mounting and wiring. Some appiications require internal
iurmper changes, which makes it necessary to remove the controller chassis
from ihe case. It input cards or oatput modules are to be installed, it is also
necessary 1o remove tha contraller from its case.

To remove e chassis, lowar the front door flap and locsen the screw. Pyl
the chassis out from the case 10 expose the controller circuit cards. See
Figura 2.1 below.

It your controller has any of Ihe Auxiliary Digital input/Ouiput or Com-
munications Options, you must unpiug the Digital iMerface Connector
from the back of the controller tor installation and wiring the Digital Signals
Connector. This is illustrated in Figure 2.2 below. After installing the con-
trofler in the mounting surface, replace the conneclor.

I LOCSER SOAEW

1 - IR SO0R FLAP.




MOUNTING The CNaz20 controller shouid be mounted in a logation free irpm exsessive
dust, oil accumulations and moisture, it may be mounted in any position at
ambient lemperatures of 30 F 1o 130 F (0 C to BS C).

Figure 2.3 gives the moumnting dimensions for the conteoller. Cut out the
sguare mounting hole and install the unit in accordance with the mourting
diagram Figure 2.4. Remove 1he Digital Signals Connector {if your unil has
one) and loosen the mounting brackets’ capiive screws at the rear of ine
controtler, sliding the mounting bracket off the contreller, and placing the
conmirofler through the square panel cutout. Replace the mounting brackets
and tighten the screws to secure the controlier firmiy against the mounting
surface. Reattach tha Digital Interace Connector with the screws provided.

Figure 2.3
Mouniing Dimenslons
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Te insure that the OMEGA CN3220 controller performs optimally, it is

imperative that you read ihis section and become famil ar with severa|

wiring practices critical to eliminating electrical noise. Failure to follow

ihase recommended wiring practices can result in poor temperatuna
control and ineffective controller application.

& OMEGA CNA220 Usar's Manual



anuhbers

Good Wirlng
Practlce

WIRING
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Snubbers should be used to protect the contraligr from electrical noise
generated by inductive loads such as motors, selenoids, coils and relays
operating near the CN3220._ Snubbers are available from OMEGA (Part
Mo, 1821-101).

When using the Alarm Qutput or Triac Coniro! Cutput to drive a contactor
coil ar other inductive 1oad, the snubbers should be ¢onnected in parallel
with tha contactor coil. Install the snubbers as shown in the individual
wiring diagrams.

Read and follow these Good Wiring Practices when connecting this and any
other controller:

1. Do net ruh sensar leadwires and power leads together in the same con-
duit or wire tray.

2. Whan planning the system wiring, be sure {0 conskler the importance of
separating wiring into like bundies - i.e. power leads, sensor leads, output
signal lines, eto.

3. Locate all sources of noise in your system - matars, contacts, solenoids,
ete. Then design your system such that wiring is separated as far as pos-
sible from these noise sources.

4. Shielded, twisted wire should be used for the control circuit signals if they
are run in parallel with other control circuit signal wires, or i they are run
distances grealer than 2-3 feet.

E. To protect against noise, use shielded cables for all low power signal
lines.

8. Additional information on good wiring practices is available from |EEE,
345 East 47th St., NY, NY 10017, Request |EEE Standard No, 518-1982.

Make all electrical wiring connections on the back of the controller betore
power is applied to the unit.

All wiring must comply with local codes, regulations and ordinances. This
instrument is intended for panel mounting and the terminats must be
enclosed within a panal. Use National Electric Code (NEC) Class 1 wiring
for all terminals except the sensor terminals,

Check the winng decal on the side of the unit to verity the model number.
The wiring decal also shows wiring terminations. Al wires wiil be con-
nected to the terminals on the back of the case. Specific wiring instructions
for different input and output types are given in this saclion.

Detailed wiring instructions for Digital Communications, Event
Inputs/Quitputs, Remoie Seipoint and Analog Output options are given in
separate seclions covering each cf these topics.



Figure 2.5
Wirlng Terminal
Identfication
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Using the preper size wire for rated circuits, make the wiring connections as
shown in Figure 2.5,

The model CN3220) controller is supplied with ane of thrae types of input
cards, as identified by 1he unit model number.

CN3220 -
Lode =gnsor Type
TC1, TC2 Thermocoupie
(Y Gurrent’Voltage
1 RTD
TC1-1S, TG2-1S  Isolated Thermocouple
CViS laotated Current/Valtage

Check the medel number on the side of your unit to verily the input type.

It the sensor input card is changed, the centreilar must be recalibrated and
recanfigured. The CN3220 is tactory calibrated and shipped with the
selected sensor card installed {sensor J, K, E, and T use the sams sansor
cardy. For exampig, if a unit is set up for type J tharmocoupie, types
K.E.and T thermccoupie can also be used by simply changing the sensor
sefection MENU number, and recalibration would not be required. See
"Changing input Cards,” page 11, if it is necessary to change the input
iype/cards.

Sensar leads {thermocouple, RTD, voltage or current) should not be run
logether in the same conduit as power wiring. Twisted pair shiekled wire is
recommendead tor making sensor conneclions. False process readings can
ocowr if the sensor wire is exposed 10 extemal electrical noise.

DOMEGA CN3220 Usar's Manual



Thermocouple
input Codes
TC1, TC1-1S,
TC2, TC2-15

Flgure 2.6
Themoceouple Connections

NOTES

RTD Input
Code P1

OMEGA CN2220 User's Manuas

It is important to ohserve polarity (+,-) winen connecting thermocoupls tead-
wires. The table below shows typical color coding for the thermacoupies
used with this instrument.

IC Matedal =+ L

d Iron/Consiantan White Hed
K Chromel/Alumel Yellow Hed
E Chromel/Constan. Purpie Red
T Copper/Constan. Blue Red
R Plat,13% RhodiumiPlat Black Red
5 Plat 10% Rhodium/Flat Black Red

Make the thermocouple wiring connections to terminals 6 and 7 as shown
in Figure 2.6 beiow.

+
) ;
THERMOCSUPLE  _——— | '
INPUT X ] -1F

1. f ihermocouple exiension wire is required, it must be the same type as
the thermocoupie (.. if a Type J thermocouple is used, then Type J exten-
sion wire must be used).

Z_ If shielded thermacouple wire is usad, the shiekd must be groundedt at
pne end only, preferably at terminat 16 on the controller, as shown in Figure
2.6 above.

3. The CN3220 must be programmed to accept the thermocouple type
being used (J K E,T or R,5). Instructions for programming the ther-
moacoupie lype are given in Section 3 - Operation. Reter to PAGE 1/MENU
4 of the PAGEMENU Table for selection of thernmocouple type.

3-Wire RTD - With 3-wire RTD input, it is important {0 make the resistance
of all three extension leadwires equal by using the same gauge of wire for
optimum leadwire compensation. OMEGA recommends 3-wire RTDs for

greatest aceuracy, 2nd standard shielded copper wire for ATD extensions.

Make the wiring conhections in accordance with Figure 2.7,
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2-Wire RTD - i using a 2-wire ATD input, use heavier gauge leacdwires to
reguce leadwire resistance. Any ieadwire resistance adds directly o sensor
resistance, thus adding error to the process temparaiure measuremsant. 1

is also necessary 1o jumper Terminals 7 4 8 on the instrument to complete
a 2-wire hoaokup.

Make the 2-wirea RTD connections in accordance with Figure 2.8 balow.

™ .
Figure 2.8 : % = l @ )
Two-Wite RTD Connections ol Ay
. | |
LA |+
| s
¥ ) 3
2 WIRE RTD —‘?'—7
Current/Voltage i
Input Codes
CV, CWI8 Controller mode'ls GN3220-CV (or CV-1S) are shipped with the 4-20 maA
Current input selected. To change the input 1o 1-5 Vde, an internal jump-
ef on the input card must be changed. Remove the contmller chassis
from the case {as instructed on page 5} and locate the Current/\Voliage
input card iilustrated in Figure 2.9 below.
Tap
Figure 2.9
Lacating Current/Voltage
Input Card

SENSCR INPU
10 OMEGA CNA220 User s Manusl



Figure 2.10
CumentVoltage Input
Card Jumper Positions

Figure 2.11
Curreni/Voitage
input Connections

Changing input
Cards

Figure 2.12
Input Cards

OMEGA Ch2220 Usar's Manual

Figure 2.10 dlustrates both the 4-20 mA jumper position and 1-5 Vdc
jumper position. Place the jumper in the appropriate position for your ap-
plication.

o b8

O O
oo |

4-20m & -

IEID
a 4

1-5\Vde

Make the Current/Voltage wiring connections as shown in Figure 2.11.

WCLT T |
Pt v ! | cumrent + |
W

| B
L |
WHTAEURRENT -

.

The CN3220 controller is shipped with the appropriate input card already
installed. Should it become necessary 1o change the input type, the input
card can be changed. if it is necessary to change from one type of
sensor input 10 another (for example, RTD to thermocouple, or
thermocouple to Current), the controller must be recalibrated for
the new sansor card, and the sansar selecticn in PAGE 1 MENU 4
must be changed.

To change the input card, remove the controlier chassis from its case and
locate the input card as Hlustrated in Figure 2.14. The following Figure 2,12
identifies the three 1ypes of input cards:

THERMOCQUPLE ATD CURRENT/VOLTAGE

11



Figure 2.13
Input Card Standoft
Screw

Figure 2.14
Changing Input Cards

QUTPUT WIRING

12

Ta change tha input card, yow must first remove the standoff screw that
secures the input card in the controller chassis (see Figurs 2.13 below).
Gently but firmly unplug the instalied input card from the connection pins
and replace it with the new input card, then replace the standoff screw.
Thig procedura is illustrated in Figures 2.13 and 214 helow.

STANDOFF STREW

NPT CARD

Uniplug input card and replace. Secure with standoft screw.

Your CN3220 controller has ene, twe or three Outputs, as defined by the
model number, Each of the Ihree cutputs may funclion as follows:
Output #1 - Heat Contral
Output #2 - Ceol Control
Output #3 - Alarm 1 or Event A

Output #1 - Heal Controt
Output #2 - Alarm 1 or Event A
Dutput #3 - Alarm 2 or Event B

Culput #1 - Gool Conirol

Quiput #2 - Alarm 1 o7 Event A

Qulput #3 - Alarm 2 or Event B
*Current/Voftage outputs (Code F1, F2) cannot be configured as Afarm
outputs.

You will program aach of the outputs to function as you chaose using the
FAGE/MENLU programming.

COMEGA CH3220 Users Manual



Cutpert Modules

Flgure 2.15
Cutput Mcdule Posltions

Figure 2.16
Cutput Modules

Changing Quiput
Modules

Figure 2.17
Changing an Qutput
Module

OMEGA CH3220 Uzers Manual

For each Qutput #1, #2 and #3, there is a separate output module. These
outplit moduies are located in the positions shown below,

CurrentVeitane Outaut Moduie
Part No. CHIZDO-F

Pulsa 20 Vde Cutput Module
Part No. CN2200-BC

1

R 1 A SSR Output Module
?::_?Lgué%g;é%_dge Fart No. GN3200-T
The CHN3220 controlleris shipped 1o you with the appropriate ouipt
modules already installed. It is possibie, thal with a change in application,

you may find it necessary (o replace an existing ocutput module with an-
other cutput module.

To change an outpul module, remave the instrument chassis irom the -
strument case as described earlier in the seclion on page 5. Unplug the
output module from the 4 connector posts and replace it with ancther output
module, as illusirated in Figure 2.17.

13



NOTE

Relay Output
Connections

Figure 2.18
Relay Output Connectiohs

ac SSR Cutput
Connections

NOTE

Flgure 2.19
ac SSH Output Connactions

14

Be sure to change the load wiring {i.2.120Y 10 4-20 mA) and any

programmed output parameters betore putting the controller back
into operatient Damage o e output board can occur 1f incorrect voliages
are suppiied.

A refay output is generally used to drive smalil resistive loads (<5 amps at
120 volis or <2.5 amps at 230 volts) or a contactor. When driving a con-
tactar coil or other inductive load we recommend that an appropriately
rated a.c. shubber circuit (OMEGA Part No. 1821-101} is connected in
parallel with the contactor coil. Snubhers are recommended to protect

the controller fram electrical noise generated by the inductive load as
discussed sartier in this section.

ake the wiring connections for relay outputs as shown in Figure 2.18,

120 OR P30 VAl

| Jt:gj———m NEUTRAL

— R LR
J I—[lﬂﬂﬂ :j—!qﬂ HELU TRl

12 OR 230 vAC

1 J—Eﬁ_n"' — —af WEUTRAL

A triac {ac SSH) output generally drives a small load (less than 2 amps)
or the cail of a contaciar. Since tiacs are solid state devices (no con-
tacts), they will perferm much longer ihan a mechanical relay. When driv-
ing a small load directly, triacs can cycle faster than a conventional relay
to maintain fightar control. See Figure 2.19 for triac ouiput connections.

Snubbers should be used to protect the controlier from electrical noise
{OMEGA Part No. 1821-1G1). See the knportant Wiring infarmation pre-
sonted earlier in this section.

[
W. @I —120 DR 230 ¥ag
] @[ 4 1o | AT NEUTRAL
] 2~ 120 OR 230 VAG
o {1040 } AT MEUTAAL
@ . L@J-—L,.mnm 230 VAC
| @[ o _,I:ru'T' AT REUTRAL
| @]
' @F v [
—

OMEGA CN3220 Lizer's Manual



Current’Yohage
Qutput Connectlons

Figure 2.20
4-20 mA/1-5 Vade
Jumper Positions

NOTE

Figure 2.21
4-20 mAA-5 Vde
Qutput Connectlons

de Puise
Owtput Connectlions

OMEGA CH3220 User's Manual

The 4-20 mA signat is an industrial standard method of transmitting and
receiving information. To use this output, it must be connected to a de-
vige that accepts a 4-20 mA signal and has input impedance of lags than
500 ohms. in a similar manner, the 1-5 Vde voltage output reduiras that
the CN3220 be connected to a device that accepis a 1-5 Vdc signal.

The output may be changed from a 4-20maA signal 10 a 1-5Vdc signal by
simply moving a jumper on the output module. The controller is shipped
with the 4-20mA signal selected. [dentiy the Currant/Votlage Output
Modulas as descrbed an the previous page, and positicn the jumper in the
1-5 Vdc position as shown below.

bk A
FOSIMaM
(LRIt
g mEvEyl

At
Hs R

It Output #2 Is a Current output (Code F2), it cannot be used as an
alarm since the analog cuiput doas not have the capability af ON/
CFF contral requirad for Alarm Qutputs.

Make the currentivoltage output connections in accordance with Figure
2.21.

' i - @] i QUTPUT DEVICE
2T |0 rme T
eF ~ el V. et
i =I$@=: g @ - :'.'O-Ul}ﬁ‘ g |
:ﬁ=: D | CTegT DEMEE

! @ ]

; @ er

T @ ~

ok (@

The dc Pulse Qutput drives solid state relays, such as the OMEGA 53R
240 DC10, which accept 3 10 32 Vde input ON signals and § Vdc OFF
signals. See Figure 2,22 for de Pulse Qutput connections,

15



Figura 2,22

| ]
dc Pulse | = P
’ ————
Cutput Connections ‘\@ﬁ o | +@ s @ 130 O 230 T
2L @) REANY (P {TH b AC NEUTRAL
prrgea P+ ! 4
,;:;@ - ) s @_?___q,..znmzmmc
I )7 7 RELAT (Ao AC HEVTRAL
: p
. %‘E @ !+ @EP:TDE @+___,V_1mmszAc
ET@ = RELAY My AC HELITRAL
LR
OPTIONS WIRING
CONNECTIONS Specitic wiring instructions for each ot the following optlions are given in the
follcwing sections:
Qption Page
Alarms. . . . . o e e 14-15
Remate Set Point Input. . . . . . . . . 4
Process or Ramp Profile Analog Output. . 40
EventOutput. . . . . . - . ... ... 38
Remote Ramp/Soak COperation Inputs. . 38
Digita! Communicatons. . . . . . . . . . 44-45

. OMEGA CN3z220 User's Manuak



SECTION 3

OPERATION
PAGE/MENL
PROGRAMMING All contrel parameters, program settings, and calibration procedures for
ihe CN3220 controller are accomplished through simpie MENU selec-
lions. These MENL selections are amanized into PAGES. On each
PAGE you wiil find a specific set of related functions, and each of thase
functions has a corresponding MENU number. This erganization allews
you to go directly to the parameter to be adjusted, without stepping
theough a long series of unnegessary entries.
Figure 3.2 lists the contents of the 13 PAGES in terms of the related
funictions of the MENU numbers they contain.
Figure 3.1
PAGE/MENU Contents
PAQE |:PAGENAME : | PAGECONTENTS U
o i Display - Selectthe value o be displayed inthe hwar
: i digital dispiay durina narmal oparation.
1| aeneral Cperation | Security Level Configuration, Hamp/Soak
Pragram Setection, Sensor Seieclian, Process
Units, Set Point Limits, Auvtofanual Operahon,
Error Codas and Troubleshooting
2 | Control Settings Set Point, Cantrol Made, PiD Contral Para-
maters, 4larm Parameters
3 Factory Configuration | Oniy accessibis by factory
4 | Ramp/Soak Program 1| Interval Set Points, Time Spans, Time Units,
5 Ramp/Soak Program 2| Leoping, Linkage, Event Outputs. Guarantsad
6 | Ramp/Soak Program 3 Soak, Auxiliary Set Paints
7 Ramp/Soak Frogram 4
8 Display - Aeconfiguration of Time, % and Event Indicators,
GConfigurations | anet Analog Bar Graph Dispiay.
g Digital Autcmatic Datat ogging, Terminal Interface.
Communicgtions
10 | Remote Bet Point Enables/Dicables Remote Sst Foint Input teature,
| and Process Analog Assigns Process or Ramp Profile Analog Cutput
- CQutput SatUp
1 Calibration Autormated Calibration Procedurs tor all senser
' types. and Cotd Junciion Compensation
12 Sensarlnput Units af Indication, Over-Range and Under-Range,
| Set Up{4-20 mA} Selection of Dacimal Paint Location, and Unils
for Process Input (4-20 mA most commonhy)
PAGE/MENU
TABLES The detailed individual MENU contents of each PAGE are presented in

DMEGA ONI220 User's Manual

the PAGE/MENL Tables. These takles giva the MENU numbar, al-
phanumeric command cue, avaitable settings and the factory/defautt set-
tings for evary adjustment or seiection to he mada. A sample of part of
a PAGEMENU Tablg is shown on the foliowing page.
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Figure 3.3
Security Codes and
ViewAs: st Levels

What's Next?

Pushhuttons
and indlcatlons

Flgure 3.4
Front Fanei Displays
During Normal Operation

CMALCIA TNE2E0 lsor's Mansaal

Figure 3.3 lists the five Sacurty Codes for each of tha Security Leveis,
and e Levels which can be viewed and adjusted.

SECURITY SECURITY : ' . !

|LEVEL - |CODE ' :VIEWLEVEL " ! ADJUSTLEVEL™ " -
L ABGD B,

N 123 [ABLCD | AR

|2 503 [a.B.C.D laB.C

o 458 LA B.CD {ABCD

| E 352 L B.CDE | 4.8 C.D.E

| F 738 AB.C.DE.F | £.B,C,D,E.F

Next, vou will laam how 1o operate the controller to access these
PAGEMENU functions and what the dispiays will 21l you.

All of the program controi steps and configuration entries are easily ac-
complished with the front panel pushbuttons. The digital displays and
slatus iights provide a constant averview of the process and ramp/soak:
profiie conditions. Figure 3.4 shows the controller displays and status
fights in a normai operating mode, and Figure 3.5 summarizes the fune-
tiona of the pushbuttons and displays.
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Figure 3.5

Front Panel Displays
and Pushbuttons

Flgure 3.6

Detailed Display
and Pushbuiton
Descriptlons

Alphanumeric Command Cue
“Standby” Set Polnt
PAGE 4/MENU 1

20

LED midicates Manualy

Inferval Display indicates  Status o! 8 indivioual
active n:erval Ewvent Qutputs

Program Display Cantro! Dutput

indicetes achive # 0N
Frogram
LED s indicgla °F °C,
/]

Process Variable and
Alshanumearic Cua Display

4
Conirol Cutout SN | [ J or =5 selecied for
LED 5 ingicate 1"1( : - Frocess Varlable
Ramp/Soak Programy s

RN ar HOLD i

|_-Anaiog Bar Gragh
-ll"" may be assigned
1
1

Contral seleciad

LEDs indisate —.
Alarm Congition

Pushbutton to select
® stan Program
® restart MOLD
& advance Program

10 indicaie <. oulput,
deviation from set
point, time remamtng

Jf\ in interval
]
|

™ LED indicates that
MENU valus is a

Pushibutton Tesets

interval to intarval sel poim
Lower Digital Display / \LED ndicates that
tor PAGE/MENU : WEML o ) \ MENU vaiua is a
numbers ana VA " "\ lime setting
MENU Values | Y |

Pushbulion to select _ pragram 1o pricr
Manual (Dpen Loop) o mtfwal heglr_mlng or
Automatic (Closed Loopy ¥, 1o Standby i in HOLD

Fushtutton to Se}EC/

MENU number, PAGE number

cf Malue For iower dispia .
play Pushauians increasa of decrease

Pushbution freezes Ramp/Soak  MENU numbers, PAGE numbers
Program sequance untd and Values
START/CONT pressed to conlinue
ar STOPAESCT pressed o return 1o Standoy

Upper Digitat Display - During normal oparation, the upper display
reflects the measured process variable. The units of this displayed
vaiue (°F, 2C, %) are indicated by the LER's to the rigit of the digital dis-
play. Units are selected in tha PAGE/MEMNU programming set up.

During programming, the upper digital display temporarnily displays the
alphanumeric command cue for the PAGE/MENL selection being ad-
justed. It then automatically reverts back to the precess vatiable display.
An example of an alphanumeric command cue is shown below:

PAGE & ALPHANUMERIC MENU #
CUE

This is the cue for the seleclion of the Program #1 Slandby Set Point.

OMEGA CN3I220 User's Manual



Lower Digital Display - The lower digital display can display any one of
20 values during normal eperation. During initial set up, you will select

the vaiue that you want to be displayed via PAGE O/MENU 1. In the ex-
ample below, the process sef point has been selected for the lower digi-

tal dispiay.

Figure 3.7
Lower Diglhtal DispHay
Showing Set Point

MIERVAL [PROG] EvENTS

-
SET LED [LLLMINATED

Since the selecled value is a set point, the SET LED fo the upper right of
the display is jlominated. {! the value were a time value, such as rate or
time left in the imerval, the TIME LED would be iluminated.

During programming, ihe lower digital display performs the valuable
function of indicatling which PAGE/MENLU numbers you are selecting,
and their corresponding values. {When the controller is operating in the
rmanual mode, the lower display wili show the control output command in
% of full ON.) An example of the PAGE/MENU number display is shown

in Figure 3.B.
Figure 3.8
PAGE/MENU Number In _INTERVAL [PROC] VN
Lower Digital Dispiay ot ORI IR

PAGE 4 MER 2

Malice that the MENU LED is illuminated when the PAGE/MENU num-
pers are displayed.

MENU/MNAL Pushbution - This pushbutton is used to taggle the lower
digital display from PAGE/MENU display o the value of that
PAGEMENL number. THE VAL LED lights when the value is being
displayed.
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Programming
Practice

IMPORTANT!

Initlal Power-Up

Now that you understand the basic PAGEMENL programming struc-
ture, displays and pushbuttans, you are ready for a practice pregram-
ming.

it Is imporiant that you take time to perform this programming
practice, since it will teach you how to move betweenh PAGES and
MENU numbers, and how to adjust the MENLU values.

DISABLE THE EXTERNAL LOAD CIRCLUIT POWER BEFORE
PROCEEDING WITH THE PROGERAMMING PRACTICE.

After the CN3220 has been properly installed and power is tumed anfor
the first time, it will begin to operate utilizing the factcry settings (as
shown in the PAGE/MENU Tablas), The upper digital display wilt eon-
tain four dashes, "----" and the lower display will contain the controiler
medel number "CN3220",

After a short delay, during which the cortroller performs seli-tests, the
upper display will indicate the process variabla {in °F} and the lower dis-
play will indicate the faciory-set process set poinl. Since the lower dis-
play value is a set point, SET will be siluminated. Other LED's may indi-
cate operating status, such as alarm conditions and control output.

OMEGA CN2220 Uzer's Manual



Example Set Up PAGE 4 of the PAGE/MENU Tables contains all of the operational and
contrel parameters for Ramp/Soak Program #1. Your goal Is to adjus!
the Standby Set Point, PAGE A/MENLF 1, 1o 1000F,

To pesform the Programming Practice, you must have LEVEL C Secuiity
{or higher) entered at PAGE 1/MENLI 1.

GETTING TO THE PAGEMENT NO.

RACTION i) A R WHATHAPPENS W%‘w“wtﬂEMNﬁﬁﬂ#vmwu
1. Press MENUNAL to access the | MENU LED will Ilght | The MENUAAL pushibutton
MENLU select funetion. Upper Display: alphanumeric or process variable ! altermnately sekects the MENY)
' Lower Dispiay: Currant PAGE # fashesinleft i sedactfunction and the VALUE
han.MENU#in right half _select fuhctian.
2. Press®untiithe MEML) digits | Upper Disptay: Shows Ihe process variable | Tumave between the PAGE
read 0", | numbars, you muslge to MENU
Donany nage.,
3. Press MENUANAL again. MENL LED remains lit. This puts youin the PAGE
Lower Display: “F 0" lights. indicating the currant select function.
FAGE numberis 0.
4. Pregsbeduntil “P 4" s displayed Lower Display: P 4" You have moved om PAGED
to PAGE 4
5. Press MENUAJAL again. Lower Display: Flashing *4 O lights. You are nowin the MENU saiect
| function on PAGE 4 and can
| advance through the MENL
| numbers.
& PresssuntiMENL) 1 is reached. | Lower Display: Flashing "4 1" lights. You are now at PAGE 4,
! tipner Dispiay: “Stby" the aiphanumeric far MENLU 1 2ng ams ready to enter
| PAGE 4/MENU 1, standby setpoint, the new value.
W A EN U AT A e e ey T B s
7. Press MENUANAL again. Tne WAL LED will light. You are now inthe Value
. Upper Dizplay: Process variable selact function.
“ Lawar Display: Current MENLI value (standby set
! pinint) wiil light.
B. Pressfeor®unt!“100" isdisplayed | Lowsr Digplay: “100° The new Standby set point
inthe lower display. 1007 s aptomatically enterad
imo memery. Adjusimentis

NOTE: The® and ™ pushbuttons compiets.

increase and decrease the dispiay value

{asier as they are held pressed.

RETURN THEACONTROLE-ER TOTHE DISPLAY MODE oS e asilietinodmg s aaribedus by bivd e
4. Press MENUMNAL again. Upper Display: “Sthy”, alphanuman.c for PAGE 47 Yo heve returnsdtuthe MENU
MENLI . sedect function.
Lower Display. "4 1"
MEHNU LED will lizghit.
H). PressMuntilMEMU D"is displaysd Lower Display: Flashing “¢" lights. Moawthat you are &t MENL 1,
inthe Lower Display. you canenterihe PAGE
salect function.
1. Press MENU/VAL again. MENLU LED remains lit. You arein the PAGE select
Lowet Display “P 4" indicates you are on PAGE 4. fungction.

12. PressEuntilvourgacn PAGED. Lowar Dispiay “P D° Yau are nowon PAGE 0 and are
ready to enterthe MENL select
functiongnthe PAGE.,

13. Press MENUMNVAL again. . Lower Dispiay: Flashing “0 0" You are now in the MENU select

- MENULED Lahts functianfor PAGE C.
14. Press/iuntil*017isdisplaysad in . Upper Dispiay: Pracess Vanable | You bave selested MENL 1 an
the lower display. " Lower Digplay: Flashing "0 1" © PAGE ©, which represents the
: : Process Set Point.
15. Press MENUNAL . VALLEDlights © Yau are ngw in the ngrmai
* Upper Oisplay: Process Variable | Cperating mode, disptaying
_Lower Display: Set Paint | Process Varnable and Set Pont

PFROGRAMMING PRACTICE IS COMPLETE!?

DOMEGA CN3I220 User's Manual 23



RAMP/SOAK PROGRAM OPERATION

24

intervals

Event Outputs

Linking and Looping

The CMN2220 RamprSoak Controller features 4 individual Programs. With-
in each program there are 8 intervalg plus a standby interval — the time
span and set point of each of the & intervals being individually adjustable.
These & intervals constitute what is referred o as the Ramp/Soak Profilz,
An example of a typical Ramp/Soak Profile is shown below.

AGOHYLS
;:'HI'H

Wy s

Ak vH
Hyas
ANYH
MYDE

ET L]
dAYH
J

|
|

w| - oew ALARM & \
g

= | seTPOINT \
[}

a

E| LOWALARM | ... i - -

o

TIME
|INTEH‘I‘I.LE 15Tmus'rl ‘l=|3|‘l5|°|7}3|

Ramp/Goak Proflle Graphs similar 1o this diagram are provided in the
back of this manual to make it sasier for you 1o graphically configure
ycur Ramp’'Soak process profites.

Additionally, up 1o 8 Event Qutputs (if you purchaged this option) may be
configured to be ON or OFF during each of the 8 intervals, as illustrated
below:

i

w ] " T " ] n = x
| ; »* E £ E = E - »r
5 E = € = L3 = E E
m
) |/
. |
|
wl + oEY AaR \-
=
2| serrone ———F"’] \
-4 | |
2| wowaianm e — - — | " -
H) b
= H X
e
EVENT 1 . ANF" [} DFF L] OFF [= ] OFF =] o |
[T L1E - £ FF o OFF am | Ok OFF on oFF k
FTOF] . o o™ an on o oy o orF | o !
EVENTS +4 LSETUF EAWE AL EYENTS 12 |
]- PTERVALR | ATaEaay | ] ] 1 : 1 ] € | 5 5 I B [ |
; [l L

To extend the capabilities of the cantroller, the Programs may be linked
and looped. Linking means that one Frogram may be "lnked” o
another program autamatically, requiring no operator interlace. For ex-
ample, it Program #1 Is linked 10 Prograim #2, asg soon as Program #1
has completed its cycle, Program #2 will begin,

p——————FPFOCRAM F' — e = .

—— — FROGAtY. £ —_—r

w2 NT I T2 RTE TG RT T IRTE AT T T 3 T 4 4T hTE BT T ETE
l| H |
1 i ! \
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{.coping means ihat intervals within a Program may bs repeated in a
fooping fashion. If a loop is inserted in the Program sc that imervals 4,
5, and & will be repeated 2 times in addition to the single Program ruen of
these intervals, the final process profile would look like this:

=T NTE NTS ~T4 I5TE TG T INTS IMT A mNTa INTS N8 N7 3 INTR

|
|
|
|

i
i
1
I
i

4
1 A

}-—*sr LDDP—-|——2M LOOF'—i
You would simply tell the controiler (o "loop trom the end of Interval 6 to
the beginning of Interval 4, 2 limes" when configuring that Frogram.

Up to 3 loops may be established in each Program. Each of these
loops has a set priority, which |s discussed in detalt In the "Contral
Theory Tutorlal,” Appendix {, Looping.

Programming the

Ramp/Soak Programs Each of the 4 Bamp/Soak Programs are programmed on a separate

page:

Program #1 - PAGE 4
Program #2 - PAGE &
Pragram #3 - PAGE 6
Program #4 - PAGE 7

The MENU numbers for each Ramp/Soak Program parameter ramain

the same from PAGE to PAGE, making it easier for you o learn the
programming steps {far example, Pragram #1 Standby Set Point is

PAGE 4 MENU 1, and Program #4 Stancdby Set Point is PAGE 7 MENU1.}

On each of the 4 Ramp/Soak Program PAGES, you will select and as-
sign the following:

Standby Set Point

8 Time intervals

g Set Points

Time Units far Intervals {sec/min/hrs}

Heal and Cool Prepotional Bands {#1 and #2)
Laops and Links

Event Qutputs ON/OFF during each Interval
Alarms Assigned as Event Cutpuls

Auxiiary Hamp/soak Set Points

Any of the Program parameters can be changed whiie another Program
is running without interrupting the Program in process.
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Figure 3.9

Selecting and

Running 2 Ramp/Soak

Program

Ramp/Soak Pushbutton
Cparailons and LED indication

26

NOTE

Starting a Program

Selecting intervais

Going to Standby

Once you have completed the Ramp/Soak Programming on PAGES
4-7, you are ready o select and run a Program, The Program # is
selected on PAGE 1/MENLU 2. Onge the Program # is selected, the con-
troller will go to Standby of the newly selected program.

The diagram below recaps the Bamp/Scak pushbutton oparations and
LED indications.

Interval Display indicates Progtam Display indicates

active interval \ aclive Frogram
| preli

ll5lra£1E}nS|:.fjg:-f‘ui;iucz‘jtlg'rcn::ram----mt A Event Dismay.mqi'?atas

AU o LD = status of B individual

Event Qutputs
[OM or OFF}

Pushbution o seles! —__|

: ?;igir%rg SR _ Pushbiuiton resels
- advance Program : ' ~ program to prict
mtarval to interval e i o |l 2 interval beginning ar
G o) S| A 13 Standby if in HOLD
____.-—""".r H !
Pushbution freezes—""| vl h : 3

Ramp/3cak Program
setuence unfil|
START/CONT
pressad o continue

if a Program Is running when another Program is selected, the con-
troller will complete the currently running Program and Qo 1o
Standby of the new Program. A Program can alsc be selacted from a
remote location it your controllar contains the Aemota Operation input
Option {see paga 3B).

Once the Program has bean selected {PAGE 4-7/MENU 2), prass
STARTCONT 1o start it. Continuing to press this pushbutton will
manually advanca the Program to the beginning of the next interval, At
iha completion of a Program, the controller will automatically go 1o
Standby, unless the Program is linked 1o itself or io another Program.

Press START/CONT to advance the Program to the Reginning of the
next inlerval. Press STCP/RESET 1o return the Frogram to the begin-
ning of the previous irterval.

To interrupt the running Pregram and ener Standby, press HOLD, which
freezes the Program. Then press STOP/RESET o go 10 Standby,
When ihe controller is in Standby,

no Interval LED'S are lluminaied

the active Program # is illurninated, and

the RUN LED is not llluminated.
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Going to a New

Program While the coniroller is in Standby, you can switch to another Program
(PAGE 1/MENU 2). Once the new Program is selected. the controllar will
go to the Standby set point of the newly setecled Program. As stated
egriigr, if @ Program is running when a new Program is selected, the new
Program will not begin until the currently running Program is completed.

Gaing to HOLD Pressing HOLD stops the Program in the current interval. The controller
retaing the time remaining in the intenval and ihe set point until i is
manually restarted by pressing START/CONT.

SINGLE SET POINT OPERATION

It you wani to apply the controller as a single set point contraller (no
rarnp/soak operations), you simply sélect "0” as the Program Selection at
FAGE 1/MENU 2 and enter the process set point at PAGE 2/MENU 1,
Also. salect the “Controller Type” as heat or cool on PAGE 1/MENLU 3,

AUTO/MANUAL OPERATION

The GN3220 controller ¢an be switched between Automatic and Manual
control by enabling Auto/Manual salection on PAGE 1/MENU 8. | this
featura is disabled, the controller aperates in the automnatic control mode
only and the MAN/AUTO pushitwiton is disabled. Onee this feature is
gnabiled, the MAN/AUTO pushbutton is used to select the open lacp
manual mode so that fhe output can be manually raised and lowerad
with the=and ® pushbuttons.® This capability is of particuiar impor-
tance in process applications 1o determine optimum control setings.

*This applies only when PID/Proporiional contrel is selected (PAGE
2/MENU 23). Tha % output command cannot be adjusted beyond the
output limits set in PAGE 2/MENU 15-16.

On power-up, the coniroller wil be in the autematic mode. To enter
manual operation:

Flgure 3.10
Auto/Manual Operation

Press MANAUTO
_ "MANT LED hghts -
. Ramp/Scak Frogram goes in HOLD :
. Clufour curtemly active will
display “3%* CN or “ON/OFF™ in lower display
Adjust the oUtpit using B ang =,
. Press MANMAUTO 1o raturm |
iy Aulgmatic control maae 1
7. *MAN" LED will turn off -
8. Press START/CONT o continue

e RemprSoak Frogram

I L —

o
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PID CONTROL

ON/OFF CONTROL

Bumpless
Balanceless
Transfer

What's Hext?

When Propartionat/PID contml is selectad for the outputs, the fower dis-
play will indicate the outpui % ON for both the heat and cool outpuds. i
ONOFF control is selectad. the [ and M9 pushbuttons foree the output
G and OFF, and the lowe: display will indicate “CON" er "OFF" for both
Haat and Cool outputs. Examples of these displays are shown below.

The MEN/MVAL pushbutton allows you 1o toggie between the two output
disptays {heat and cool). When first switching to manual control, the
output that is currently active wil ba displayed in the lower dispiay.

The transter betwean Automatic and Manual operation is bumpless and
balancaless - when switching from automatic to manual comtrol, tha con-
troller assumes the last cutput command frem the automaltic made, and
when returning to automatic control, the output is forced to be the last
manual mode output cosramand. This eliminates any "bumps® of disrup-
lions 1o the process when switching modes.

You are now ready to progeed with Programming your OMEGA CN2220
Ramp/Soak Process Gontrolier. Following are the PAGE/MENLU Tables
from which you can make decisions about the settings and parameters
fior your application. Be sure o use the Programming Worksheets
and Ramp/Soak Proflle Graphs in the back of the manual to set up
and record your programming.

OMEGA CN3z20 User's Manua!



PAGE/MENU TABLES

SECTION 4

PAGE 2 - Control and Alarm Parameters
FAGE 4 - Ramp/Soak Program #1
PAGE 5 - Ramp/Soak Program #2
PAGE 6 - Ramp/Soak Program #3
FAGE 7 - Ramp/Soak Program #4

This section contains detailed programming information for PAGES 0-7:
FAGE 0 - Dispiay
PAGE 1 - General Operaticn

PAGE 3 is a factory access PAGE and cannet be accessed In the field.

Following these tables, select the parameter values for your application, log

tham cn the Programming Worksheets in the back of this manual, and

program ihe GN3Z220 oontroller

DISPLAY SELECTION

The Display Page selects the value that will be displayed in the lower digital display. The default setting {(Menu 1 selection)
is suggested for display during normal pperations.

Process set paint it units ol process vanable

Process vanakie

Deviation inunits of process vanable
Heat Output command in % ful OM
Cool Cutput cammanci in % full ON

Program#
Irtarval #
Time keftininterval

Ramdte s&t point in units of proces:s vanabile
Remate sat point 0 % sensor input renge

Remaote set point in mA
Process oul/aux. ramp/soak set pointin units of process vanabie
Process cut/aux. ramp/soak set pointin % sensarinput range

Process outaux. rampisoak set point in mA
Proportional output Comnmanda { to 100%)
Heat Disintegration Command { — 0 te 300%)
Cool Digietegration Command { — 100 to 1007%)
Imtegral command [ — 100 10 100%)

Hate commami{ 100 to 100%)

A

CUE |

A:ZGENERALYOPERATION

s

SELECTION

AVAILABLE SETTINGS

F.&CTUHY SETTING

12
| “LevEL

LocH 1

Securty Lock

Security Codes (010 9999)

|453 = LevaiD

A

p7ag | 2
[
1 o= atw
=79
5 - praz

q = O°0-

= Faf.

i Program Selection

1 = Pragram #1
2 = Pragram #2
f 3 = Prn_gram#a
Program #4

@ = Nere (Singie set point cantrol)

Remate Aamp/Soak enabled

1=7r9;

c

Controller Type

Heat!Caal Contral

Single Qutput Heat Control
Single Quiput Cool Control

5
I

Haat'Cool Control

Sensor input Selection

JTIC
KT/AC
ETHC
1000Chm PItRTD
4-20mA{1-5vdc)
TT/C
RTL
5T/C

nn

i

5
3
2
3
1
2
!
|
]
B
7
B

1 = JdTC
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LA SR PAGE < “GENERAL OPERATION
SELECTION AVAILABEE SETTINGS
uns £ 5 Unit for Process Variahie 1 = “F{Primary| 1= F D

2 = " {Secondary)
3 = Q10 59.99% (Basic)

Ruto € Auto/Manuai Setup o =OFF |t =0ON =)
i =0N !

500 7 Set Puint Upger Limit (.00 to 99 .99% of sensorrange 08,000 E

GALL g8 Sal Point Lower Limit 0.00 0 89.85% of sensor range . 0.0D% E

9-20 See "Erar Codes and Trautileshooting™, Sectior 10 in this Manual F

GE 2 CONTROL:AND ALARM PARAMETERS il s

CUE | MENU | SELECTION AVAILASLE SETTINGS | FACTORY SETTING | "iever
s5F i 1 Set Point {{or constant set Instramen senso” range | Ingtrument sensor i B
point aperatian—na Bamp, range minimum
Soak program selected)

PID Contrel Parameters for Heat and Coo! Oulputs. See "Contrel Theory Tutonal,” Appendix | for detailed descriptions of conteol
parameters.

GFSE 2 | Manual Reset J — 100.010 100.0 | oo i B

Proportional Band #1 and #2—in MENLUS 3-8 vau will select two proportianal band settings for Heat PID contral and twio
proportional band settings for Cool PID Cantrol. When making selactions tor each Ramp/Soak Program on PAGES 4-7, you will
specify which pair of proportional band setings 1o use (Heat PB#1 and Cool PE#1, or Heat PB#2 and Cogi FB#2).

KPET 3 Heal Proportionat Band #1 | 01 1092% 9% span i 5.0 8]
HBLE 4 Heat Proporiional Band #2 ! D
L Pk 5 Coo! Proportional Band #1 ! ]
£Fee 6 ool Proportionai Band #2 ! D
Hr 5k 7 Hest Automatic Feset 0.00 t5 99.99 repeats/minute 0.00 D
irGE & Cool Automatic Reset 3]
HrEf 9 Heat Rate . Oto 3000 seconds 1]
CrkE 10 Cool Rate 5 o

11 Heat Ofiset (PID) — 25,0010 25 00% of Propartional c.0c D

12 Cool Offeet (P1D) Band D

13 Heat Qverlap 0.010 1000.1% Proportional Band i 0.0 D

14 Cool Ovarlap ' ' 2]
HELL 15 Heat Cutput Limrt ' 0.010 100.0% ON 120.0 D
[ 16 Caol Qutput Limit i D
Houyt 17 Heat Cycle Time" {11 t065.0 seconds 10 i D
Fouc 18 Caal GyslaTime* -!. 8]

“Cycle Tima vanas with the output type of your controller. Refer to Appendix | “Contrel Theory Tutarial” for recommended Relay,
Triac. 4-20mA and Sold State Belay Drive Cycle Time setings.

ON/OFF Control Parameters for Heat and Cool Cutputs, Detailed descrnptions of these parameters ane given in Appendix 1.

HemkE 15 I Heaat Oftset (ONICOFF) -~ 2500025 00% of 0.00 [
.aF 20 | Gaai Offent {QON/OFE! INStrument Sansar range D
21 | Heat Dead bang 0.0 to 25 0% of 0.01 ! D
22 | Cogl Dead hand iINsIrument Sensorrangs D
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L PAGE 21 CONTROL AND ALARM PARAMETERS (CONTD) 0w,

B

BECURLTY

2 =APID Heat PID, Gool ONMOFF
3 =« P Heat ON/QFF, Cool FID

4 = 403 Heat DN/OFF, Cool ON/OFF |

CUE : MENU 'SELECTION | AVAIABLE SETTINGS | FACTORY SETTING | "iever
Cantrol Mode Salaction
ckri 23 | Control Mode(s] 1 =HPIF Heat PID, Cool PID | upre D

Alarm Set-Up — When using Output #2 as Alarm, vou may choose to disable the OUT 2 LED. See Appendix |, topic ‘Gutput LED”

B GF ¢ 24 _g Alarm#1 Set Paint ! instrument sensorrange : Range maximum D
| P tOutput #2) |
HE5R 35 Alarm #2 Sat Paint i Range minimum 0|
{Output #3)
RiES 26 Alarm #1—Type 1 = 1 .gf HighAlarm, NOE* N .dF O
{Cutput #2) 2 =%y LowAdarm, NDE
3 = pagt - Deviation, NDE
4 = -ga7  =Dewviation, NDE
S = «of =—Deviation. NDE :
6 = I~ EventQuiput i
_ 7 = .. § HighAtarm, NE™ i
Aeks 27 alam # 2 —Type B =.c £ LowAlarm, NE 2 1 0gE ’ o
Qutput £3) 9 =F2 &+ Deviation, NE
' 10 = -a £ - Dawviation, NE
-1 = g £ =Deviation, NE
- *NDE = Nommally De-Energized
{Contacts clased in Alarm)
' “NE = MNarmally Enargized
| {Contacts open in Atarm)
Ai db 28 | Alamm#1 Deadband 0.3 10 25.00% ofinstrument 0.25 >}
8225 20 ! Alarm#2 Dead 8and - sansarranga
B an 30 Alamm #1 ON Delay 0.3 10999.9 seconds 01 D
Afnn e | Alarm #2 ON Delay '
B! of 32 Alam# 1 OFF Delay 0.3 10999.9 secands R D
Acaf 33 Alarm #2 OFF Delay '
g 5E 34 Cisintegration Time (Manual ! 110 100 seconds 10 D
1o Automatic Froperiianal
Controd} !
Inverting Qutpuis
35 Qutput#d 10 = Ngtinverted 0 C
| | 1 = Inverted
36 I Output #2 ! {inverted Example— Q o
! P 0% = 20mA 100% = 4mA

NOTE when using as a Bimodal (Heat/Cool) controller, Output #3 becomes ALARM 1 or
EVENT A. Reference MENL #¢ 24, 26, 2B, 30 ana 32.

OMEGA CN3220 User's Manual
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- PAGER:AAMP/SOAK PROGRAM 1+ PAGES: ‘RAMP/SOAK-PROGRAM I : s
PAGESIRAMP/SOAK PROGRAM 2 = ATPAGE Y RAMP/SOAK PROGRAM 435 725 Ko,
CUE | MENU SELECTION | AVAILABLE SETTINGS FACTORY SETTING | ST
Ramp/Soak Program Seis Up: In MENUS 1-17 you will establish the times and sst poinis for each of the 8 Intervaig that
make up a Ramp/Soak Frogram. Time units (seconas. minutes or hours) are selected in MENL 18, Graphs and Worksheats
are provided in the back of this Manual te help you in configuring and programming the Controfier,
TIME ]
4
SET POIMT 1
T SET POINT S SET
SET POINT = — POINT & SET
FOE Y L szreamT g
EFANDB’\"{
o | SETPONT SET POINT 5
b= |
ETANCEY INTERWRL 1 IMTEAYAL 2 INTER R 3 INTEFAL 4 IMTEAYAL & INTERWALGE INTERWAL 7 WYERYAL A
SERY 1 - | Standby Set Paint | instrurnent Sensor Range | nstrumsnt Range Min, C
ink 2 Interval 1 Time Span 0 = PmgramEnd 1second C
1 I 994 seconds
0.1 10 5959.9 minutes
0.01 099,95 hours
5F _ ! 3 Set Point1 Instrument Sensar Range instrument Range Min. C
4nEe '} Interval 2 Time Span .| 0= PmgramEnd . : “second - - C
0110 8988 minutes”
D.01 19399 hours. e
| GatPoint2 . instrument Sensor Range Instrurnent Range Min. C
tnE 3 8 intamaJ:a'l'imeSpan i 0 = Program End 1 second c
: : 1109999 seconds |
! 0110 899.9 minutas
' 0.0 096,99 hours
Set Point 3 instrument Sensor Range instrument Range Min, c
3 Imterval 4 Time Span 0 =ProgramEnd:: s vsesond o S R
L 109999 seconds - : :
04 10993 0 minitss
| 01 10 9998 hours . -
Sat Pontd oo Instrument Sansor Range Instrument Range Min. c
© tnterval 5 Time Span j & = ProgramEnd 1 second C
| = ! 1109899 seconds
' 110989 9 minytes
0.0 1059 .88 hours
50 5 11 SetPoint 5 Instrument Sensor Aange instrument Aange Min. c
inks | 12 Interval6TimeSpan ", 1.0 = ProgramEnd: 1second C
: St {108e99seconds < o R
. 0110999 9minutes - -
i 0.01 1099.99 hours
5F b 13 Set Pomts instrument Sensor Ranpe instrument Rlange Min. c
mE T 14 tnterval 7 Time Span 0 = Program End * 1 second C
1109994 seconds
0.1 to 999.5 minuies \
0.0 10 99.9% hours ;
e 15 © BetPoint 7 instrument Senaor Aange ! Ingtrument Range Min. [
intf 16 { Interval8 Time Span 0 = Program End 1second c
! 1109998 seconds :
0.1 109909 RTinutes
0.0110 99.90 hours
5 8 17 SetPointd Instrumant Sensor Range tnstrument Range Mirs, c
un ok 18 i Time Units i1 = 1to999secands 1= seconds i cC
' 2 = D1 tc999.8 minutes ;
3 = 0.011088.99 hours i
32 QOMEGA CN3220 Users Manual



- PAGE%: RAMP/SOAKFPROGRAM 1%

_ “esepe GER- Y RHAMP/SOAK PROGHAM 3
+PAGE 5:aRAMP/SOAKIPROGRAM 2 47

AT A e PAGE T RAMP/SOAK PROGRAM 4

CUE | MERNL i SELECTION | AVALLABLE SETTINGS | FACTORY SETTING | S
Select Proportional Band #1 or #2—as programmed gn PAGE 2/MENU 3-8, 10 be used in this Pmoram
Pn | 18 | ProportionalBand#1or#2 |1 = PB#1 1 T D
Fowar Dutage Hecovery
-E0F 20 Recovery Uptions After 0 = Goto STORY 1 = Resume Program . o
Fawer Outage 1 = Resume Program atlast active :
Interval
Program Looping and Linkage Set p: InMENUS 21-29 you may sstablish up to 3 separate program Loogs. In MENU 30 you
can link this Program o any other pragram, or 10 |tself s0 that # runs contmuouslg,r
Ao Loopi: l.nopfmmendof =_A. Dluﬁ 5 0.= Disable - oD
I Eo 22 - Tnﬁwbagmnmgnflntarvajs :B DtuE L 0= Disable
T Ao o tgs | Gnomberofimes C =-0tog399 {0 Lontnuous) 1 D
e 24 Loop 2 Loap from end of A =08 0 = Disabie D
Interval A
c Tathebeginning of Interval B - B = 0ok ¢ = Disable
& C number of imes . C = Qle9988 (0 = Continuous) i D
3 ] doopd ,Looptmmam:lm A= Otoﬁ e .| @ = Disable . D
I B 'Toﬂ'leh-ag!rmngcflntmals B={ioB- - | 0= Disabie
5 mg -l 2ET | Cnurmberattimes C= 0109953 {0 Gun*anuous} 1 - 0 D
Pamd Link the end of ¢ = Nalinking .0 = Nolinking |
this Program to the beginning | + = Program #1 .
of Program # 2 = Program #2
| & = Program #3
4 = Program #d
5 = Continugus

Event Quiput Set Up: Detailed instruchions for Event Output Sat Up are given in Sectian & of this manual. Sirmply enter the sum
of Event “ON" Godes at the MENU numbers corresponding to the intervals.

Ewvent Qutput . Evant ON Codes

1 1

2 2

3 d

4 8

5 16

€ az

7 B4

2 12B
ShEt -3 | StandbyEverts 0 to 255 (sum of ON codes) 0 b
' 32 interval 1 Events 1 D
o F 33 | Interval 2Events 2 D
= £ | 34 . Intanval 3 Events 4 o
H FE 1 35 Interval 4 Events B D
3 £ [ Interval 5 Events 18 ¥
H £ | a7 interval § Everts S I D
vE a8 Interval 7 Events 4 m)
B E ag imtarval 6 Everts | 128 [ O

OMEGA CM3220 User s Manual

33



Y PAGEM-RAMP/SOANPROGRAM 1!
TPAGES: iRAMP/SOAKPROGRAM 24

FRAGE EYRAMP/SOAK PROGRAM 3
SPAGE 7S RAMPISOAK:PROGHAM 4

Colions

Seconds
Minutes
Hours

£hanga tima units from those specified in MENU 18:

------------------------------------------------------------------

Assign Alamm #1 as an Evenl Outpui “A™
Assign Alarm #2 as an Event Output *B”
Hoid after inervar compheted (putsunit on hold at the end at the
intervel. All Everits ON in that intarval will remain O until the
Pregram is “Cantinued” and the interval is compiete)
Guaranteed Spoak, assumes that the spaking tme in aninterval does

not bagin uniilthe process reaches set point, Sea Appendix for

detailed description. Set the Guaramesd Soak difterential in MENLU 49

*To disable OUT 2 LED, see Appendix |, topic "Output LED".

---------------------------

Optional Program Set Up — The following Options may be assigned OM inany interval by adding the O Codes and entering that
sum at the MENU numbar corresponding 10 the appropnate interval.

ON Codes

=0 ON= 1
=0 ON= 2
=0 ON= 24
=0 ON= A
=0 ON= 16
=0 ON= 64
=0 ON=128

GUE MENU SELECTION i AVAILABLE SETTINGS ¢ FACTORY SETTING EEL%E'ELH_

[-6B5L- T~ 40 -] Standoy Options -~ - [0,8.16,24 i0 - D

af ! tterval 1 Options | Bt 258 | a
gy P e iierterval 2 Oplions - | {any sum of Qptions ON Codes)

aF 3 Imerval 3 Options :
PO Lt = rdnterval 4 Options

of 5 Intsrvai 5 Dpticns
SpPah <A AmtervalG Options:. . -

af .+ Intarval 7 Options

5L5db ! Guarantesd Sozk Difisrential| ¢.01 to 89.5% of sensaringut range _B0% b

Auxiliary Ramp/Soak Set Point: This option allows the controiler to function as a set paint gen

erator, sending a set poirt signal

{expressad in % of output span 4-20mA or 1-5 Vdeh 85 assigned in each inlervel.
e santag o Standby SetPomt sy | 0.001099.89%
5t Set Point 1 i
sz SetPamza v |
=] SetPoint 3
.54 | GetPolntd At 1
55 SetPoint 5 !
55 1 BeiPomes" '
57 SetPaint 7
68 Set PointB- -

{ 0%

D

HOTE: Be sure to make MENU settings for sach PAGEPROGRAM,.

34
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SECTION S

EVENT OQUTPUTS AND

REMOTE RAMP/SOAK OPERATION INPUTS

EVENT OUTPUTS OPTION
-4,5,6,7,8ar9

Figura 5.1

Event Cutpuis Applied
In a Process

WIRING

DMEGA CNI220 Users Manual

Cne of the most versatile features of the CN3220 controller is its ca-
pability to assign 8 Event Outputs t¢ the Ramp/Scak Program. This
Event Qutput featura is found in CN3220 controllers erdered with option
-4,5,6,7,8ar8.

An Event Qutput is a simpla OM or OFF signal that rnay tum a peripheral
device ON or OFF. These events might be to turn afan on or off, 1o turn
on a light or annunciater, 1o open a solensid valve, or switch on a can-
veyor bell. How these Event Outputs might be used in a process is
llustrated below.

TEMRERATURE ———— =

LHONYAS
dvH
HYDE
dmeH
W DE

FvH

Ny04q
ditwH
ELLL

+ DEY. ALAAM _ —-\\\
SET POINT ! \
LOW AL &AW .
TINE -

cowvevom |oreus] on |orrd on |uomd on {eer ow aN
nggﬁ.rﬁ"nn “"W‘a ON § DFFT ON N |DFEs] oM [ oOFF
FAK an on _] an oN on |orF .| oFF

EVENTS 4-8

SETUP SIMILAR TO EVENTS 13

i INTERYALS

[rom ] "]+ ]+ 7>

T

If mara than 8 Evenl Quiputs are required for a Program, Qutput #2 {Alam
#1) and Output #3 (Alarm #2) may be configured as Event Outputs insteac
of control or alarm outputs, for a total of 9 or 10 Event Qutputs. This applie
only il your cortroller is equipped with one or both of these oulputs and
they are NOT 4-20 mA outputs. Instructions for configuring these Output
as Event Qutputs are alse given in the PAGEMENU tabie portion of this

section.

The Evert Cutputs are wired to the Digital interface Connector, tarminals
A-L as shown below. These outputs drive the 24 Vdo coil of a relay or a
solid state relay. An external 24 Vdc power supply is also required
(OMEGA P/N v24¥101). For loads up to 50 mA, 20 Vdc unregulated, ter-
minai K can be used as an inlemal power supply to drive one or two
avent outputs. Wiring instructions for both an Internal Power Supply con-
nection and External Power Supply connection are given in Figure 5.2.
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Figure 5.2
Fleld Wiring for
Event Outputs

What's Mext?

Pragramming the
8 Event Qutputs

+ ILI
]u
— > c I Mmoo m

O W=D & {dbh] =

+

—

|

INTERNAL POWER SUFPLY

24V LINREG.
DIG GND/AS232C 516 GND -

EVENT 1-1 A
EVENT 2-: &
EVENT 3-: C
EVENT 4-| O
EVENT 5—
EVENT 6~
EVENT 7 -
EVENT B—
soma OH DTA-

—r X c T mm

* +
] [’_I, -
F‘XLI";IﬁDOm}

Qoo @D s

ANDC |
PWR SUP

'y

EXTEANAL POWER SUPPLY

1

-

‘ MOLD
|

|

=

1

]
z
2
4
2
£

START/CONT

=STOPRESET

SEL PROG #1

~SEL PRI #2
i—SBEL PROG #3

7 |-SEL PROG #4 OR RSaz2A (R+)
B |-AEM SETPT BAGKUR OR RS422A {A-)
g |-AS232C TRANS OR FS4R2A (T + YRS4E5+

i you are using Digitat Communications
with the CN3220 controller, and your computer terminal requires a "Dala
Terminal Ready” signal, then the terminal ¥ will not ba availabie as a Power
supply. See page 43, Digital Communications, for more details.

10 —AS5Z32C REG OR RS422A {T- VRSH8S -

Asg you saw in the previous diagram, each Event can be made to tum ON or
QOFF at the beginning of each of the B inlervals. This is accomplished
ihraugh simpile programnmming.

The Event Cutmipts for each Ramp/Soak Program are programmed in
MENU Numbers 31 through 39 of their respective PAGES 4 though 7. This
portion of the PAGEMENU Table, presented earlier in Section 4, is
repeated below:

EPAGE 4: ‘HAHPISDAKTRDBFIAM:L' PAGE HRAMP/SOAK: PROGRAM 3
EFAGE’E'*RAMHSGAK?HOGHAHE_ REIPAGE 7 RAMP/SOAKPROGRAM A 5t R
CUE MENU | SELECTION AVAILABLE SETTINGS FACTORY SETTING Ve
BEEE - | Sianchy Evetis | 010 256 {sum pf ON codes) 0~ : b
O a2 Interval 1 Tvenis : i ]
2 & a3 Irtervel 2 Evenis i P D .
N Interval 3 Events ! [ a D
q F 35 Intervai4 Evarts a D
5 F 35 Intervai & Evenls 16 D
5 L 37 Interval & Evants Mag D
1 F 38 Intarval ¥ Evants , g4 i 0
g E a9 interval 8 Events - ! [ 128 D

a5
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Caniiguring Outputs
#2 and #3 {Alamms
#1 ang #2) as Event
Cuiputs

OMEGA CN3220 Usar's Manuat

Each of the Event Qutputs #1 - #8 has an a ditferent ON coge, and an OFF
code of "0°. Simpiy add up the ON codes for the Events that should be ON
during each irerval, and erter ihat summed value at the appropriate
MENLU number.

Event Output ¢ .Elﬂ.m

2

4

B
16
32
54
128

Le=TN B p & 1 I N SN L

Example: Adjust Program 2, Interval 3 so that the lollowing Events are ON

Event 1 - Indicator Light
cvent 3 - Conveyor Belt
Event 4 - Vents Open
Event 7 - Notify Operator

The ONM codes tor each of these Events are:
Event1= 1
Evemti= 4
Event4= 8
Event 7 = 64

 TOTAL =77
Enter Ihe value "77" at PAGE S/MENU 34 (for Program 2, interval 3).

Perfomn this procedure for all B intervals, plus the Standby Interval, for eagh
of your RampvSoak Programs.

It more than & Event Outputs are required by your process application, or
your controlier is not equipped with the Event Cutpul option and you need 2
Event Outputs, you may configure Alarms #1 and #2 as Event Outputs in
the pregramming, PAGE 4-7/MENLU 40-49, and PAGE 2/MENL 26-27. The
Alaren LEDS "AL1" and "AL>" will bo disabled when these cotputs are used
as Events instead of Alarms.
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REMCTE RAMP/SOAK OPERATION
INPUTS

NCTE

WIRING

Figure 5.3

Field Wirtng for

Remote Ramp/Soak Operation
Inputs

Programming

8

This feature, illustrated onh page 3, Application #2, allows you to make the
foliowing Ramp/Scak operation selections rémotely:

STARTACONT

HOLD

STOP/RESET

SELECT PROGHAM #1

SELECT PROGRAM #2

SELECT PROGRAM #3

SELECT PROGRAM #4
REMOTE SET POINT INITIATICN

Thig feature requires that you connect relay conlacts or the equivalent to
the Digtal interface Connector, giving you  the ability to make operation
seleclions remolely from the remote selection device.

I you are using RS422A digital communications, then terminals 7 and & are
occupied by tha receiva connections, and the numizer of remote operation
selection inputs is imied to the tirst & operations listed above.

Make the connections to the Digital Signals connector terminals 1-8 as
shown in the wiring diagram Figure 5.3. These switches are 104 millisecond
{minimum) momentary switches and are wired 1o the digital gréund
{terminal L) and the input.

NOTE: if a switch action is to be repeated {i.e. START/CONT must be
pressed 3 times 1o advance frem Interval #1 to Imerval 24}, it must be ON
for 100 ms, then OFF for 100 ms before being ON again. This information
applies to siuations where a PLG is commanding the switching action.

oo START/CONT

L 5>"C—4 HOWD

feon e "—4 STOP/RESET

00— SEL PROG #1

5L 0"D--4 SELPROG #2

B i O—# SEL PROG #3

7 B—O’/HW—L SEL. FROG #4 OR RS472A (R +)

g i—-————-—-o—"g—- REM SET-PT BACKUP QR BS4224 (R -}
g !

10 oL

W Ry =

£

ll—x.—_I-nmoncum-

No programming steps are required to enable the Remote RampiSoak
Cperation input feature. Simply make the wiring connections and the
remote operation capahbility is enabled.
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SECTION 6
HREMOTE SET POINT AND

RAMP PROFILE ANALOG OUTPUT OPTIONS

Remote Set Paint
Option -1, 3 or 9

Flgure 6.1
Locating the Remote Set
Palnt Clrcuit Card

Figure 5.2

Jumper Positioning for
Remaote Set Paint Jnput
Signat Selection

OMTEA CN3220 User's Manual

The Remote Set Peint Option is found enly in controllers ordered with op-
tion -1, 3 org.

The remote sat point feature allows the control set point 10 be adiusted
by a remote instrument or device such as a computer. The remote device
must be capable of senhding either 5 4-20 ma or 1-5 Vdc analag sel point
signal to the controller.

Input Signal Selection - Either a 4-20 mA or 1-5 Vde input signal can be
selected by moving an internal jumper on the remote set point circuit card.
The jumper is In 1he 4-20mA position when shipped from the factery. To
change the unit to accept a 1-5 Vde signal:

1. Remove instrument power from the controller.

2 Remove CN3220 chassis from instrument case (see page 7).
3 Locate the remote sel point ¢ircuit inside the controller
chagsis, s shown in Figure 6.1.

REMOTE S=7 FOIMT
CIRGUIT CAS L MREH

4. Reposition the jumper as shown in diagram balow.
5. Piace the controller chassis back inthe case and proceed 10
Wiring.

4-20mA - . e 1-3vde
POSITION POSTTHON
from faciory)

* @
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Analog Signal
Cutput Option
-2,3,7, 8018

Output Signal
Selection

Figure 6.3
Analog Output Signal Jumpet

40}

Tha Analgg Signal Qutput Option is found obly in controllers ardered with
option -2,3,7.80r%.

This option allows the process variable, process set point, auxiliary pro-
cess set point, heat output command or cool output command 1o be
rransmitted to a remote recordar, computer or other device via & 4-20 mA
or 1-5 Vdc analog signal. This 1-5 Yde analeg signal iofiows a linear
curve and is factory calibrated over the entire instrument sensor range.

The following is a sample of a chan recording of the process variable, gen-
grating using the Anaiog Signal Output Option. Notice the 8 diffarent inter-
vals,

The analog output signal jumper is in the 4-20 mA position when shipped
fram the factory. The 4-20 mA signal can be changed to a 1-5 Vde output
signai by moving an internat jumper on the process output circuit card. To
change the analog output fo a 1-5 Vde signal:

1. Remove instrument power from the centroller,

2. Remove the CN3220 chassis from the instrumeant case.

3. Locate the analog output signai jJumper inside the controfler
chassis, as shown below:

o 2] s FREnien 1-3vec Famian
LBE $hApes Tram

4. Repasition the jumper as shown in diagram above.
5. Place controller chassis back in case and proceed to Wiring.

OMEGA CM3220 Lger's Manual



WIRING Make the wiring connections for both Remole Set Point and Anaiag Signat
Outptit as shown in Figure 6.4.

[ 3r o) T8
Figure 6.4 ! —2lb T
Fleid Wiring for Analog S [ Bl - 12
Signal Quiput and Remote Set - i @l > &
Point Optlons . D) @
5 G e |
' @ B T]-| e senw o
| ]
) @ g @ 9} @
_C}_ ! —

SET POMT !
CEMERLTON FECDRDHER

PROGRAMMING Both options are enabied and defined via
PAGE 10/MENLF 1-2. Make the appropriate settings releming to the
PAGEMENL Tabla below.

MENU 1 has an optional setting (2) for Remote Set FPoint enabled with
Back-Up for set point generator failure. In the event of a set point generator
failure, the controlier will operate using the last set point signal transmitied
by the set point generator, and tundion as a fixed set paint ¢ontroller,

PAGE 10 -REMOTE SERPDINT/ANALDG OUTE
CUE SELECTION | AVAILABLE SETTINGS ‘ FACTORY SETTING | “iever |
REMOTE SET POINT
~5F 1 Asgignment | 0 = Remots Sat Point disablad 0 = RemoteSet E
’ Point disabled
- 1 = Remate Set Poini enapled
: 2 = Remate Set Pointenaled with Back-up for
I Set Point Generatlar Failure
PROCESS QUT/AUXILIARY RAMP/SOAK SET POINT
,Ej I ;",' E 2 Assignment | 0 = Analog Quiputdisabled | 0 =g , E
Q= oFf 1 = Analog Output represents Process Vanable
1= ° ot 2 = Analag Quiput repressnts Primary Rami/Soak
2= 3far Set Poims
3= 'qnf" 3 = Analog Output represents Auxiliary Ramp/Scak
4 = Helo Set Point {selected In PAGES 4-7MENUS 50-58
5= {ild 4 = Analog Quiput reprasents Heal Output Command
5 = Analeg Outgut repregents Coal Outpnut Command
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SECTION 7
DIGITAL COMMUNICATICNS

DUMB TERMINAL/COMPUTER
INTERFACE MODE

Figure 7.1

CN3220 Controller with
Cumb Terminal Digital
Commubications Interface

DIMESGA GH3220 Users Manual

The Digital Communications option gives the CN3220 controffer the abil-
ity 1o interface with computers, domb terminals, printers and recorders,
This gption is found on CN3220 controllers with the option -5, 6, 8, 9, A,
B,Cork.

If option code 5, €. 8 or 8 5 present, the coniroller may be used in the
terminal or automatic data legging mode. If option code A, B, C orE is
prasent, it may be used with OMEGA sottware packages or a computer
developed software package. The mode that you choose is selected in
the Digital Communications programming, PAGE 3,

This section of the manuai presents all wiring and connection information

{or the Digital Communications interface._A[l brogramming and opera-

tian information is presented In the Digita) leation gra-
tion and Programming Supplement, a separate documant that is
included with the controller, if you have purchased the Digital Com-
munications option.

The ASCI! terminal interface mode allows you 1o change PAGEMENL set-
lings, view them, and even iock out the controllgr frant pane! pushbutton
seleclions. Because all of the software for this function is irlernally stored
in the CN3220 controller, nothing maore than an ASCII dumb terminal is re-
cuired.

Figure 7.1 illustrates a GN3220 controller connected to & WYSE WY-60"
ASCI terminal. Notice that no computer or software is required for his in-
terface,

*Registered lrademark of WYSE Corporation.
43



WIRING AND TERMINAL
CONNECTIONS

Figure 7.2
Digital nterface Connactor
Terminal Designations

Figure 7.3
Fleld Wirlng for 5232
Digital Communications

Figure 7.4
Field Wiring for R5422
Dlgital Communlcations

a4

Wiring connections for the dumb termminal or computer interface are made
on the Digital interface Cohnector. Terminal designaiions for the Digital in-
terface Conneactor and wiring diagrams for RS232, R5422 and R$485 fol-

low.

EVENT

EWENT

EVEMT

ZVENT

EWERT

EVERT

EWENT

EVENT & —

34Y LMRES, S0maA OR OTR -
DI GHNDARS232C —

- IR LA RY -
|

I ™o T = MmMe -

DD o el T R A

S5 EhD

1

a1

B | 7

z ozl

[ER

F .‘:|

F b
| H 7 -

J ) . AT, t |
lﬂ}{ A Date st sanT |

. ul o] roraE

START ACONT
ek

STCP /RESET
SIL FROG #

- MEL FRCC ¥2

SEC PROG 42

SE. PROG 4 OR RS4234 (R4

FEM SET—RT SACKUS OF RE4238 (R-]
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Figure 7.5
Fleld Wiring for RS485
Digital Communlcations

Figure 7.6
Mghtat Communications
Clreuit Card
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Since A5422A is a 4-wire connection, it requires ihat terminais 7 and 8 he
used far receive connections and net for Remote Ramp/Soak Operation In-
puts. Two jumper moves are required to complete AS422A wiring.

Remcve the controller chassis from #s case, lecate the Digital Communica-
tions circuit card (see Figure 7.6), and mave the jumpers a5 shown below to
tha RS422A positions.

CIGITAL COMM. 2aVOR RS232 OR REMOTE INPUTS  RS2232 AR
CIRCUIT CARD OTR AS422r485 OR RS422 AS422/485
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Figura 7.7
RS422A Jumper Pasitions

Data Terminal
Ready {RS232}

Figure 7.8
Data Terminal Ready (DTR)
Jumpaer Pasition

Terminal
Connactians
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Digital Communications |

Circanl Card !
s B--]
O fj.tm. o=1 .m.
I )
Digital Communicatians
Circwst Card
o) ()
Digital Commuenications |
Circut Card
Rsats K- <[}l Lk
ooian--Ho--i--0

Notice that terminal K is provided to supply a "Data Terminal Ready™ (DTR)
signal 1¢ computers that require it, and applies anly to RS232 com-
munications. !n addition to the wiring, an internal jurmper mova is required
to enable this function. Kemovae the controller chassis from s case and lo-
cate the jumper identified in Figure 7.9 beiow. Move the jumper 1o the DTR
position to enabie tha function.

i Dicita! Commuaicancns
E: ! Circurt Card
-5 ]ttol Iottht-i
—T@ ]coo!)la.qc.l'...”.ot|
LTA

[f the terminal ¢r computer which you are intertacing with uses & DB25 25-
pin connector for its RS 232 interface , you will need a shielded serial inter-
tace cabie fitled with a male 25-pin connactor (DB-25) on the terminal end.
Standard Connector pin assignments are given in Figure 7.9.

OMEGA ON322X0 User's Manual



Figure 7.5
Standard Connector Pin
Assignmenis

AUTOMATIC DATA LOGGING
MODE

Figure 7.10
Autemnatic Data Logging
Sample Print Out

OMEGA CNIZ220 User's Mantiai
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Now that the serial interface connection is complete, plug the DB-25 con-
nector into the MODEM or COMM pont on your terminal. Be sure that the
tenmninal is turned otff before you connect the controller.

The Auvtomatic Data Logging aption is designed to provide 3 recard o frint
out of selected MENL variables. The data logging function works with a
simple printer or a ASCIl dumb tarminal.

The Automatic Datla Logging print out on the following page was generated
with an RS232 input printer. The MENU variables were selected from
PAGE 0, with MENL 1 as the first MENU to log, and MENU 5 as the end
MENU 1o log:

MENLU 1 =« Process Set Point

MENU 2 = Process Variable

MENU 3 = Deviation from Set Point

MENU 4 = Quiput Command in % Full On

MENU 5 = Program #

You may select as lew as 1 MENU number to kg, or as many as all 19
MENU numbsars.

L ]
K
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PROGRAMMING AND
OPERATION

All programming and operation informaticn is presented in a separate docu-
ment entitled  Rigitat Coramunications Operation and Programming, This
supplemert is includad in the same shipment in which you received your
controller and this manual, provided you have purchased a controdar with
iha Digiai Communications option.

OMEGA CHI220 Usars Menuat



SECTION 8
CALIBRATION

When |s Calibration
Required?

QUICK STEP
and Manual
Callbration

Important
Callbration
Noles

OMEGA CNIZ20 User's Manual

The CN3220 controller is factory calibrated betore shipmert to you, thers-
fore, it is not necassary 10 calibrate the controller when you receive and in-
stall it. Periogic calibration checks or adjustments of the unit should not be
required urgier ngrmal operating conditions. OMEGA recommends that you
recaiibrate the controller in the tollowing instances:

“naw input cards are instalied

*all instruments in your facility are periedically calibrated to one
device {metrology)

“a measuremant systam component fails

Alt calibration procedures are performed on PAGE 11, A simpie "QUICK
STEP" calibration of the iull ranga s5ensor input and remote set point input §
perormed via MENU -3, MENU 4-25 are provided for manual calibration
of sensor input and remote set point iNput in appiications where the proces
requires extreme fine tuning aver a limiled range, or where an *adificial off-
set” from actual process temperature is desired. The Analog Process Sig-
nal Cutput’Ramp Profile Output must also be calibrated manuaily (MENU
24-253,

1. DIsconnect load power when cailibrating.

2. RTD and CurrentVoltage inputs should be calibrated using copper (Cu}
wire, and thermmaocouple inputs should be calibrated using thermocauple ex
tengion wire (of the same type as the thermocoupie you are calibraling).
Thermocouples ¢an be calibrated using copper wira, but the calibration prc
cedurea is more complex. For cokd junction temperature calibration on cop-
per wire, the temperawre of the connection terminal must be measured in-
stead of the less accurate ambient temperatures. Alsa, equivalent microvg
values arg used far epan minimuwn and maximum instead of temperature
values in °F,

3. Substitute a precision sensor simulator {hermocoupie simulator or resis
tance decade box) for the sensor inputs. The controller should be ailowed
o warm-up with the appropfiate sensor simulator connected for at least on
hour prior o calibration.

4. To access the calibration PAGE 11, you will needto be at LEVEL F
Security. Enter Security Code "736"7 at PAGE 1/MENU 1.
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QUICK STEP
Calibration

Figure 8.1
QUICK STEP Calibration
Procedure Codes

50

To perform QUISK STEP calibration, you must first select the QUICK STEP
calibration procedure code for your s5ensar type and the type of wire (T/C
extension or copper) from the Calibration Procedure Code Table below.
This code will "1ed” the CN3220 what sensor type you are using and the

calibration ranga.

Wire: Type:

Iy

Caold Junction Comp.

J Thaermocouple

K Thermacsuple

E Thermacouple

100 ohm Platinum HTD
4-20 mAM-5 Vo

T Themocoupie

H Themocoupie

2 Thermocouple

Copper

with variable

volt. source or
ATC simulator

WOy~ mn b LRy =

J Thermocougle
K Thermocoupie
E Thermpcauple
100 abm Platinum RTD
4-20 mAST-5vde
T Thermeocouple
R Thermocouple
S Themocouple

TG
Extensian

with TG Simulator

Analag Input

O and 9.998Y fixed volt. source

T

JIK/E Thermocoudple

00000 ana 40,0000 mVfixed volt source | 19

CIIGK STEP calibration (s performed via MENU numbers 1, 2 and 3, as
shown in the PAGE/MENL table below.

YPAGE M- ICALIBRATION 22 i i
‘ i AVAILABLE FACTORY [SECURITY
CUE ;MENUL SELECTION SETTINGS SETTING LEVEL
QUICK STEP CALIBRATION
| 1 1 Coiddunction| 0.0t 150.0°F As Required F
i . Temparature
;2 ' QuickStep | SensorandWire 0 = Mone F
| Calibration | Type Code
Ca Pracadure 0 = Stant | F
i steps 1 = InputMinimum  ; Seeipllowing F
: (zero) Instructions
D2 = [npulMaximurn i F
i (span} '
2 = Finished | F

CMEGA CH2220 Users Manual




Instructions

for Cold Junction
Compensation
Calibration

Instructions for
Sensor Input
Calibration

MANUAL
CALIBRATION

COMEGA CH3Z20 Ugars Manual

1. Enter the controlier terminal temperature in MENU 1.

2. Enter a "1™ in MENU 2 1o calibsate the cold fjunction compensation offset
Based on the lempearature anierad in menu #1.

3, Enter 8 "1™ in MENLU 3. The upper display will indicate "—" and then
revert to the process variabla, The lower display will autematically incre-
ment to 3", indicating that the cold junclion compensation procedure is
complete.

1. Enter the Galibration Procedure Code {obtained earlier in Figure 8.1,
page 50) at MENU 2. Fer example, if you are using a type K thermocouple
with thermocouple extension wire, the Code is "11".

2. Set the sensor simulator to the minimum range vaiue for the sensor
[sensor "zero"] and wail 30 secands for the electronics o stabilize. Sensor

ranges are given in Figure 1.3 on page 3.

3. Enter ™1™ at MENU 3 and wait until the dashas in the upper display disap-
pear, indicating that Step 1 of the calibration is complete.

4, Set the sensor simufater to the maximum range value for the sensor
{sensor "span"]. Wait 30 seconds for the glectronics 16 stahilize.

5. Enter "2* at MENU 3 and wait until the dashes in the uppar display disap-
pear and the value in the kower display automatically increments to 3,71, 2,
3", indigating that Step 2 of the calibration is compiete.

&. Do not change the MENU 2 value after calibration I1s complete ar the
controller will continue to calibrate. Return to the MENU mode {by
prassing the MENU/YAL pushbution) and exit the PAGE.

Manual calibration may be performed when your application requirgs
calibration over a limited range or an ofiset from aciual process input, orto
calibrate the Analog Process Cutput/Ramp Profile Quiput and Remote Set
Poimt Input.

Manual calibration is very much like manual rimmer pot adjustmenis of
other instruments, except that a "pot” is net tumed. Instead of turning a
"pot”, the sensor input value, which is displayed in the upper digitas display,
is adjusted with the * and V pushbuttons untié the sensar input value and
the displayed value are equal. For each sensor type there are 2 cor-
respending MENL numbers - ene tor zero and one for span. It Is usually
necessary (o repeat the zero and span calibration adjustments several
times until the displayed valves equal their respeciive input values._
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Sansor Input
Manual Calibration
Instructions

Analag Qutput
Manual Cailbration
Instructions

The PAGE/MENLU table gives the MENU numbers and sensor ranges for all
sansor input lypes, as well as the Remote Set Point Input and Process Sig-
nal Quiput.

In these instructions, assume that a K themmocouple input is used. From
the PAGE/MENL table, you can see that MENL 8 is for zero calibration and
MENU & is for span calibration.

1. Accass PAGE 11/MENU £ and select the vaiue to be displayed inthe
lower display by pressing MENU/NAL. The "VAL" LED will light.

2. Set the sensar simulator to the zerg calibration value of -100 F* Wait 30
seconds to allow the electronics to stahilize.

3. Press the # or V pushbulton untii the uppar display value equais the sen-
sor input value.*

4, Access PAGE 11/MENU ¢ ang select the value o be displayed in the
lower display by pressing MENU/VAL. The"VAL" LED will light.

5. Set the sensor simylater to the span calibration valie of 2100 F. Wait 30
seconds 1o allow the elactronics 10 stabllize.

6. Press ~ or ¥V until the upper display aquals the sensor input value.

7. Repeat steps 1-6 until both vales equal their respective sensor input
values.

“When performing manual calibration on an ATD input, the equivalent resis-
tance value (ohms) should be used for the zere and span values,

*For voltagefcurrent input calibration, the displayed values are expressed
in O 1o 100% of span, or special values as set on PAGE 12,

The CN3220's Analog Pracess Cutput cannct ba caliorated automatically.
Instructions for manual calibration foilow:

1. Access PAGE 1/MENU 2 and enter the value "Q". This disables
rampysoak programs and enables the use of PAGE 2/MENL 1 (single set
poirt operation) as process set paint.

2. Access PAGE 1/MENL 1 and enter the value "0". This disables tha
remate set point.

3. Access PAGE 10/MENU 2 and enter tha value "2". This assigns the
analog output to rapresent the primary ramp/soak set paint.

4. Connect the appropriate meter (current or vollage) to measure the
anaton cuiput.

OMEGA CN2220 User's Manual
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5. Accass PAGE 2/MENU 1 and adjust tha value to its minimum possitle
setling for the sensor type selected on PAGE 1/MENU 4.

6. Access PAGE 11/MENU 24 and adjust the value, until the oulpul equals
4 mA or 1 Vdc.

7. Access PAGE 2/MENU 1 and adjust the value to its maximum possible
setting for the sensor selected on PAGE 1/MENU 4.

8. Access PAGE 11/MENU 25 and adjust the value unlil the output equals
20 mA or 5Vde.

9. The analog output calibration is complete. Return all PAGE‘MENU set-

tings (other than those on PAGE 11} back to their original values before
retuming the unit to operation.
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TPAGE 11::CALIBRATION 7, s

CUE_| MENU | SELECTION | AVAILABLE SETTINGS | FACTDHY serruuc; STEveL
woebs s b Cotdduneton - s DT il ot GEE o " o
P ‘Sensur !nput Manual Cali bmtu:m tnsu'ur:uons
L 'Spann-..r-i--.i""_ o _ , R on precedingpages. - - "
! 6 | JT/CZero F
; ,‘ Calibratian
i 7 l JT/C Span .
: Calibratian
F
LN
10 ETIC Zero e
Calibration :
1 ET/C Span F
Calibration .
§.1000hm PR Zorg =
. )
14 | 4-20ma taro . F
I Calibration
15 | 4-20mASpan : £
! Catibration :
F
18 HT!CZeru ' ! F
: Calibration |
|y |®TcSpan . e
Calihratmn_ : i
o
22 Bemote Seat Point : e
Zero Calibration !
23 Remala Sat Point | =
Span Calibration ;
24, mnalogCJutZem : q- _ . - F
35 - AnalogﬂutSpan gL . . . E
‘Calibration - - ’
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SECTION S

SPECIFICATIONS
Control Mode
{Flald Selectable) ON/OFF
Froportional (P
Froportional with automnatic reset/fintegral
andror rate/derlvative (PID, PI, PD)
AutoManuai Bumpless,batanceless transfer with Proportional
Cperation Control. Disimegration Time = 1-100 seconds
RAMP/SOAK SELECTIONS
32 Intervals 4 programs, B intervals per program

Selectable Time
Ranges
Linking

Looping

Automatic Hold

Guarantead Soak

Event Dutputs

Ramp/Soak Functlon
Inputs

CONTROL ADJUSTMENTS {Field Selectable)

Control Sel Point

Sat Paint Limits

Ceadband

Proportional Bands®
{Gain}

Manual Reset
Automatic Resat*

Hate"

CMEGA CNZZ20 User's Manual

1-6999 seconds

0.1 {0 999 9 minutes

0.01-89.98 hours

Programs can be linked together

3 assignable io0ps per program
1-399% or continuous run for each loop

Programmable for each interval

Programmable for each program

Deadband of 0.01 to 93.99% of instrument sensar
range

B optional field assignable event outputs

B contact closures to digital ground for

remote selection o START, STOP, salecting
Programs 1-4, and Remote Set Point Tracking

0 to 100% of span {°F,°C or %}

0.06 to 99.99% of span, adjust for minimum and
maximum

0.01 to 25.00% of span

0.1 0 989.9% of span, adjust for minimum and
maximeum

-100.0 0 1800
0.00 1o 59.99 repeats per minute

010 1000 seconds
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Offser*

Cverlap*

Qutput Cycle Time*

Output Limit*

-25.00% to 25.00% of full ON
0.0 to 1000. 1% of full ON
{.1 to 85.0 seconds

0.0 to 100.0%

*Indicates separate control adjustments for Heat and Cool Outputs

CONTROL QUTPUTS (Fleld Changeable}

Helay

ac S8R

Current

de Pulse
EVENT OUTPUTS

Output Type

Output Sink

ALARM OUTPUTS
Relays

ac §5R

de Pulse

AL ARM MODES (Field Selectable)

56

Mormally-open contact rated 5.0 amps at 120 Vac
or 2.5 amps at 230 Vac {resisiive load). Not
recommended for driving unsnubbed contaciors.

1 amp continuous, 10 amg in-rush current at
120 0r 230 Vac

4-20 mA into a 0-800 ehm load

Transistor output of 20 Vde nominal at 40 mA

Cpen collector transistors with integral transistors tiad to instrument 24Ydc

unragulated power supply
50 mA at 2 Volis continious

Nommally open contact rated 5.0 amps at 120 Vac
2.5 amps at 230 Vac {resislive load). Nomaity
energized or normally de-energized.

Hated 1 amp continuous, 10 amp in-rush current
at 120 or 230 Vac

Transistor output of +20V¥de nominal at 40 mA

Normally energized or de-energized:
High, range 100% of span, non-iatching

Low, rangs 100% of span, non-latehing

+ Davigiion, 9 to 2509F above control set
point, non-laiching

-Deviation, 0 1o 2602F below control sat
paint, non-latehing

+- Deviation, $-250°F aboveelow control
set point, non-laiching

OMEGA CN3Z20 User's Manuai



Event Output
Resget Differential
ON Time Delay

OFF Time Delay

INPUT SELECTIONS

Tharmocoupie

RTD

Currant/Voltage

INPUT SPECIFICATIONS

Type J Thermocoupie
{lron/Constantan)

Type K Themotouple
{Chromeil/Alumal)

Type E Thermocoupla
(ChromediCanstantan)

Type T Thermocouple
(Copper/Caonstantan)

Type R Thermocouplé
{Platinum/13% Plat.
87% Rhadium)

Type 5 Tharmocouple
{Platinum/10% Plat.
90¥% Rhodium)

100 Ohm Platinum
RTD

4 to 20 mA Current

110 5Vvde

INPUT SAMPLE RATE

TIMEGA CN3220 User's Manval

ON or OFF during any interval
0.01 to 25.00% of span
0.1 to 999.8 seconds

.1 to 999.2 seconds

Types.d, K, E T, Rand S, non-isolated
and lsolated

100 ohm platinum, alpha=0.00385 DIM standard

4-20 mAM1-8 Vde, isolated or non-isolated,
tieid selectable range to 3 signiticant digits

-100 to 1400°F {-73 to 760°C)
-100 to 2100°F (-73 to 1149°C)
-100 to 16009F {-72 to 593°C)
-350 to 750°F (212 {g 399°C)

50 to 3000°F (10 to 1849°C)
50 to 3000°F {10 to 16489C)

-200 to 1000°F (-128 to 538°C)
0.00% to 99.99%, can be scaled to any range in
field

0.00% to 9%.99%, can be scaled in field

4 samples per second
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READOUT ACCURACY
Type J,.K,E,T.R,S
Thermacouples

100 Ohm Platinum
RTD

Voltage/Current

Readout Stability

QPEN SENSO0OR CONDITION
Controil Output
Display Indication

OUT OF RANGE CONDITION
Control Cutpui
Display Indicatlon

Alarm Cutpwr Status

ANALOG REMOTE SET POINT QPTION
Input Range

Input Resistance

ANALOG QUTPUT OPTION
Assignabie
Functions

Sutput Signal

Accuracy

+i- 29F {19C)

+- 2°F (1°C)

+-0.1%

Typically better than §.15%F {J.K,E} ahd 0.05 F
i{T.R.S and ATDY per 12F change in ambient
temperaiure

0 to 1003, field selectable

"OPEN"

 to 100%, tield seiectable

"HHHH" {or over-range condition
*LLLL" for under-range condition

Alarm Action s prograramable

4-20 mA standard, corversion to 1-5 Vde
voitage by inlernal jumpar chanoe. Releranced
10 instrument Common

4-20 mA source, 250 ohms
1-& Vde sourca, 110k ohms

Heat or Cool Dutput Commanas, Primary Set
Point, Auxiliary Ramp/Scak Sat Point or Lingarized Process Signal {field
selectable)

4-20 mA standard, conversion to 1-5 Vde
voltage by internal jpmper change. 4-20 mA
signal referenced to instrument comman

0.1% of span

OMEGA CN3220 User's Manual



DIGITAL COMMUNICATIONS CPTION
RS232C/RS422A

RS485

Automatic Logging
Intervat

Baud Rate

Data String

{Single Drop)

INSTRUMENT POWER

OPERATING ENVIRONMENT

CIMENSIONS
Panel Cutout

Depth Behind
Panel

Frant Panel
Projectlon

INFLUENCE OF LINE YOLTAGE VARIATION
Thermocouple/RTD

Voltage/Cutrent

ROISE REJECTION
Comiman Mode

Series Moda

Radio-Frequency

AMESA CNI220 Usar's Manual

Single drop, nen-isclated or isolated
Multi-drop, isolated

1 to 953% minutes

300, 600, 1200, 2400, 4800, 8600

ASCI, Asynchronous, one start, one parfly,
seven data and one stop bit

120 or 230 Vac, -15% 1o +10%, 50-60 Hz.
Nominai power consumption is 7 VA.

30 to 130°F (0 1o 55°C) ambient 1emperature
with relative humidity less than 95%. non-
condensing

3.6 x 3.8 inches (52mm x 52mm), per
DIM 43700
7.9 inches (200mm)

0.8 inches {25mm}

+/-1 F maximum change in readout for
+10%, -15% nomingl ling vokage
+/-0.1% maximum change in readout for
+10%4, -15% nominal line vaitage

Less than +~ 29F {1°C) with 230 Vag,

&0 Hz applied from sensor input to instrument
case {with digital filter enabled;

Less than +/- 29F {19C) with 300 mV peak to
peak, 80 Hz series mode neise (with digital
fiter enableq)

Typically less than (1.5% of =&t point span al
distance of 1 m from transmitter {4W at 464
MHz)



80

OMEGA CH3220 Users Manual



SECTION 10
ERROR CODES AND TROUBLESHOOTING

Troubleshooting
The following Troubleshooting Guikde gives simple solutions to common
problems. Shouwid you have a problem with your controller, it is a good idea
10 check this Guide for possible comrections.

Power appilied, display dees nat light : 1. No pewer applied o confroiler Check power wiring and fusing
and controlier dogs not fungtion - 2. Pawerloss iransiert Power down and re-power up
Display reads "HHHH" orLLLU " 1. Opensensor Check sansorwiring (PAGES 10 - 12)
: Check sensor type and selection entered
. on PAGE 1/MENU 4,
! 2, Dutol calibration Attach sensor gimylator and verity
; cafibration,
Procass does not haat up/coo! down " 1. No power being applied to the ioad | Vanfy output wiring {PAGES 15-17)

Verify that load is not apen—output
i » module property installed il changed in

 field.
. 2. Heat oulputicoo! output wired | Check control mode enterad PAGE 2/
____incorrectly. " MENU 23.
Efratic Operation 1. Imermitient sensor connactions. i Checksengor wiring or substiute senser
simulater.
Pawer down and re-power ug,
2. Controtler faiture {intlamal) Contactfactory,
Process notin conrgl 1. Heat/Coo! output wired incomactly Chack wiring to heat/coo! oLtpuls.
2. Nattuned cormectly See “Tuning” in Appendix | to verify valid
PID parameters andererd an PASE 2
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Error Codes The CN3220 controller is designed to perform continuous checking of inter-
na! hardware and software to insure its operating integrity,
The contraller provides 7 different "Error Messages™ in the upper display.
The "Error Action” taken by the controller when any one of these 7 ernors
ocours is determined by the options you program into the controiler via
PAGE 1/MENU 13-20.

The Errar Messages are defined below, The message will disappear trom
the upper dispiay when the controller correcis the error condition {if the ac-
tion pregrammed into the contreller is sufficient to cotract the problem). I
the error message persists, there are manual sleps suggested to comect
the error.

AT T IMEANS T e el 2 NUAEZCORRECTION STEPSS %
E!" pu r: 1 FAM failure on power-up se[f test, Qutputs 1,2, 3 1. Powerdown and up ta retast RAM
off, hardware reset after 1 minute 2. Contagt OMEGA
EJ‘!‘ Er 2 AOCM failure on powar-up seﬂ test, Cutputs1,2,3 S Pawer down and up to retest B OM
off, hardware reset after 1 minute. i 2 Contact OMEGA
E - 3 3 EEPROiM 1ailure redundancy check, 1. Fawer down and up to retest EEFROM
Outpuis 1.2,3, off, 2. Reanter settings tar PAGEMENDU numbers ois-
: pizved in lower display, then re-power to clear
SPE - 4 + Openinpet sensor, Cutpats 1,2.3 atf. 1. Chegk sensgr wiring
| 2. Contact OMEGA
H h r H H 5 : Processover range—out cﬂ calibration, 1. Checksensor wiring
. INGeIrect Sensoror Sensor neo mectly wired, 2. Check sensortype and selectianon
! Qutpurts 1,2.3, aff. PAGE {/MENU 4
| 3. Aftach sensor simulator and verity cafibration
$orr 6 Pracessunderrange — same reasons as above, | Sameasabove
LLLb Quiputs 1.2,3 0. i
E - ',Ii 7 Calibration errcr-inccrrect caibration pts., l 1. Chack calibration points
i sensor simulgter wired incomectly orimernal | 2. Check sensor simulatorwinng
| electrical failure | 3. Gantact OMEGA

Error Actlons Now that you are aware of the 7 types of errer Messages, you may choose
the Error Action 1o be takeh by the controller if ane of the errors occurs.
The CN3229 is shipped 1o you contigured for the Qutputs to tum off in the
event of an error. If you would like to change how the Outputs react to an
error {turn Off or stay ON), the foliowing Error Action Codes and the
Programming Instructions wiil show you how.

Error Action Code
Mo action f
Displaytha Ermor Message 1
Erergize Qutput #2— Cutpant #2 will deenergize if this energize ophon is not ssected | 2
Energize Quiput #3—Dutput #3 will deensrgize if this anergize aptian is not s¢lected | 4
Set Output #1 fo the same levet and cycle time as specified for process oul-of-range 5
conditionin PAGE 1/MMENU 11-127 ]
Initiate sodtwarg rasat atter 1 minute delay** —| 16
initizie haraware resst aftar 1 minute delay™" i az
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*Cutput lavel and cycle time tor process put-ol-range: Allows the process 1o
continue at a selecied percentage of total output, rather than totally shutting
down the control. Forinstance, a freezing process could be maintained at
an acceptable, though not optimal tamparature

“*Initiate Softwara Reset: This action is similar to a compulter "sof-boot™
For the first minuie after the eror number appears and beforg the software
reset beging, the output level and cyele time of the controlier will go to the
lavel salected via PAGE 1/MENU 11-12, giving the process a chance to re-
stabilize. After one minute, the controller will re-initializa and start at the
beginning of the program.

***Initlate Hardware Reset: This action resets the microprocessar with in-
ternal hardware, then causes the program to start again at the beginning.

You may select any one or corbination of the above Emor Actions for each
of the 7 Error Messages. Simply add up the Error Action Codes, and enter
the sum of the codes in the appropriate MENU numbers lisied in the follow-
ing PAGE/MENU table,

Faor example, if you wanted the foliowing Ermor Actions to take place in the
event of "OPEN" - the aopen sensor error message:

Display Emor Message =1
Energize Cutput #2 =2
Energize Oulput #3 =4
Set Out #1 10 specified level =8

TOTAL 15

You would enter "15" at PAGE 1/MENU 18.

PAGE1:-GENERAL OPERATIONS—ERROR ACTIONS & TROURLESH

h | AVAILABLE FACTORY |SECURITY
ENLF SELECTION SETTINGS SETTING | LEVEL
9 | Irdtiate Softwars Reset 0=Disahled | i ‘ F

1 = initighs Rggat | ,
10 | Inftiate Hardware Reset 0 =Disabled o | F
1 = Initiate Reset !
11| Cutputl Command when Process 1s O 100% % F
{utofRamge
12 | Output Cycle Time when Process i 1060 56¢. 1038, F
Outoi Hange i
13 | Emi—RAM Ermr a7 F
14 | Em2-ROM Ermor 47 F
15 | En3-EEPRONM Emot Sitm of desred 15
16 | Emd—DpenSenser Response Ermar Action Codes 14 F
17 i Emo—Frocess Over Hanga Nesponsa | {Imm previous tabiay 14 F
18 | ErS-Preess LUndar Rznge Respanse 14 F
19 | Er7—Catitration Error Aesponse- i 1 F
20 | ErmB—Factory Code | Will not occurin MIA F
 field
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APPENDIX [
CONTROL THEORY TUTORIAL

Alarm Deadband
PAGE 2MENL) 28-29

Alamm CFF Delay
Page 2/MENLU 32-33

Alarm ON Detay
PAGE 2/MENLU 30-11

Alam Set Point
PAGE 2/MENU 24-25

CMEGA CN3220 User's Manual

This Tutoriat contains detailed descrptions of specific control paramelers,
Ramp/Soak control functions and other selectians made through the
PAGEMENU programming of the CN3220 centrsller. The purpose of this
Tutorial is 1o help you better understand the selections and settings you are
making, thus incraasing the applications effectiveness of your CN2220 con-
trolier.

The list is alphabetized for quicker reference, and refergrices to other defini-
lions are made to help you understand the interrelationships of
selections/parameters. Notice that "Properional™, "PID" and "ON/OFF” ap-
pear below some of the parameters, indicating thal these parameters apply
only o Proportional, PID or ON/OFF control.

The Alam Deadband, expressed in % of the instrument sensor range,
determines at what point the alarm will go back to its normal (energized or
de-energized stata) slals alter having gone into alarm at sel point. The fac-
tory setting for Alarm Deadband is 0.25% of instrument sensor range.,

This setting aliows you to spacify & "dalay” tima of 0.1 to 982.9 seconds
before the Alarm "tums OFF” or regets 1o its normal (open or closed) state
afier the alarm eondition no longer exists. For example, assuma the low
absoluie alam actuates at 2009F, and will reset al 210°F. |f the OFF Belay
time is sel at 30.0 seconds, the atarm will not actualily raset until the tem-
perature has bean at or above 210°F for 30.0 seconds. This feature will
lengthen the time the unit allows for the operator to be notified of the alarm
condition, and can eliminale Memporary” alarm resets due to brief process
excursions ko within acceptable ranges.

This setting allows you to specify a "delay™ time of 0.1 10 8859 seconds
before the Alam will "tum ON" or actuate an alarm when an alamm condi-
tion has been reached. Assume that the high abselute alarm actuates at
1150 F_ If the QN Delay time is set at 120.0 ssconds, the Alamm will not ac-
tuate until the process temperature has been at or above 1150 F for 126.0
seconds. The Alarm ON Delay is used to eliminate urwanted alarm action
due 10 momentary process axcursions beyond the atarm set point.

Thea Alamm Sel Point determines at what process variable the alarm will ac-
tuate. With High and Low absolute Alarms, the Alarm Set Poinl is constant.
For example, it the High Alarm Set Point is 500 F, the Alamm will always ac-
tuate when the process temperature reaches or exceeds S00 F

With Deviation alarms, the Alarm Set Point determines at what point below
or above the process set point the alarm will actuate, as illusirated under
Alarm TYRes. -
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Alarm Types
PAGE 2/MENU 26-27

There are 5 alarm types available on the CN3220 controller.

- High Alarm: This alarm is a high absolute alarm that actuates when ihe

process temperature is equal 1o or greater than tha Alarm Set Polnt.

High Algrm Sed Faimt = S0°F
Deagband = 20°F (1% Span

——

FEMP -

THAE
Low Alarm: The low absalute alarm actuates whien the process iempera-
lure is equal 1o or less than the Alarm Set Point.

Low Alanm Set Pamt — 2008
Deanpand — 2°F (2% span)

g ——

TEMP

+ Deviatlon Alarm: This alarm actuates when the process lemperature is
equal to or greater than the Process Set Polnt plus the Alarm Set
Point. When the Process Set Point is moved, the daviation alarm moves
with it, maintaining the same deviation from set point.

A

FProcess Set Ponl 41 = 200°F
Frocess Sat Point #2 = 300°F

", E H

\.\ L -'{ \‘pqocgss L Press Set Ponl #2 = 40FF
o - Ly SET FOINT + Davianan slgrm Sel Fogint = +30"F
! ;

- 1

o |- ALTUAL
= T eSS
™

TIME

- Deviation Alarm: Similar fo the deviation alamm described abave, 1he -
deviation alarm actuales when the pracess variable is equal 1o or lags
than the Process Set Poiml less the Alarm Set Point.

INT 5 INT & T 7
PROCESE I

Tl ZET POINT
L

Pracess Set Font #5 - 1SFF
Process Det Poind #6 = 150°F
Process Set Point #7 = 135°F
+ Deviauo Alam Set Port = -~ 10°F

TEMP —-
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Automatic Resat
PiD
PAGE 2MENU 78

Bimedal Cantrol
FAGE 1/MENU 2
PAGE Z/MENL! 23

QMEGA CN3220 User's Manual

+- Deviation Alarm: This daviation alarmm s actuated whenever the
process tempearature devlates from the Process Sat Point more than the
predetarmined {Alarm Set Palnt) amount In elther a positive or nega-
tive diraction.

INT 1 iNT 2 T3

Prococs Sel Foint #1 = 4B0°F
Process Sat Point #2 = J4BO°F
- Progegs Set Pont #3 = 460°F
= Dewahon &lamm = 20°F

54843

PAOCESS .
a7¢n| SET POINT w1 =

AT

TEME —-

TIE

Each of these 5 alarm types may be chasen as nommally-energlzed (NE)
contacts, or normally-desnerglzed (NDE) contacts. For example, a
normaily-deenergized High Atarm will cloge when actuated (process tem-
perature is equal 1o or greater than the Alarm set point).

When an Alarm is actuated, the comesponding AL1 or AL2 LED will light
and remaln illuminated until the Alarm conditlon no longer exists. If
Alarmm #1 (Qutput #2) or Alarm #2 {Qutput #3) is being used as an Event
Quiput, the Alarm LED's are disabled.

Automatic Reset {Integral) is expressed in repeats per minute. A value of
0.00 dizables the Automatic Heset function and enables the Manual Reset
function (PAGE 2MENU 2. Adjustment of Automatic Reset should be
made while the process is being controlled.

Automatic Reset is basically a control action that automatically efiminates
offset between set point and process temperature. An Automatic Resel set-
ling that is too large will cause sevare avershoot during start-up if ihe con-
troller is operating as a Pl controller. Likewise, a setting that is too low wil!
not allow the process iemperatura to return 10 set point quickly enough. An
anti-reset windup featura is incorporated inthe CN3220 comtrolier to mini-
mize process overshoot by inhibiting the reset action during warm-up or
cooi-down.

A type of contral wilh two outputs - for example, one for heating and one for
sooling, each output having individually adjustable PID or OMfOFF conirol
modes,
SET
1041%: [’ClIINf
|

|
|
1
1
1
|

L]

| PROCESS
1 TEMPERATURE
1
1

MELT
cutenl

87
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Cycle Time
Froportional/PID
PAGE 2/IMENL! 17-15

Daadband
CH/OFF
PAGE 2/MENU 21-22

Cycle Time is the time it takes to compiete a full ON to OFF to ON cycle in
a time propertioning conirel sysiem. For most processes, a fast cycle time
{iess than 5 seconds) will produce better cantroi of 1oads with 1as) response
and litke time lag. “You should be very carelul when setiing the cycle time
on contactor driven loads, as a faster cycie time will cause addsd cantactor
wear. Magnetic contactors should not be swiched at cycle times lass than
30 seconds.

The cycle time must be set for both time-proportioned output types

{relay, ac SSR, de Pulse} and analog proportional outputs {4-20 mA,

1-5 Vdo). OMEGA recommends the following cycle time seitings:

Relay Cutput - 30.0 seconds

ac SSR Cutput - 1.0 seconds (for direct
ioads), increase time if the trias drives
38 magnetic contacior

4-20 maA Current Quiput - 0.3 seconds
dc Pulse - 1.0 saconds

In ON/CFF control, the deadband represerms an area about set point in
which no controt action takes place, and delermines at what \lemperature
the Quiput switches ON and OFF.

Haat St Foint = Z00°F
Heat Deadbanc = 20°F

TEMF

Cool Sel Poni = S50°F
Cool Deagbane = 7F
SOOI
QFF

TE P —e— -

TIME

Narrow deadband settings give mere accurate control but result in more fre-
quent output switching, which can cause early fadlure of elestromechanical
comtactors.

Dead band is adjustable from -25.00% to 25.00% of span, and is
programmed separatsiy for each of the two outputs, Heat and Coal, and

applies only i the outpul is programmed as ON/OFF control on PAGE
ZMENU 23.

CMEGA CNAZ220 User's Manual



Disintegration
Timea
{Propartional)
PAGE 2/MENLU 34

Even: Cutputs
PAGE 4-T/MENL] 21-48

Guaranteed Scak
PAGE 4-7MENU 31-39

QNMEGA GNI220 User's Manual

The Disintegration Time setting applies to the Auto/Manual control function
i the ouiput control mode is Proportional (Automatic Reset=0). It is
designad 1o allow "bumpless transfer” when going trom Manual controt to
Automatic control. When the switch from Manuai to Automatic control is
made, the output will gradualiy change from the last manual output value to
the output value calculated by the proportional control caleulation. The timg
raquired to complete this change is defined as disintegration ime.

Disintegration tims is adjustable from 1 o 100 seconds. The higher the set-
ting ({longer time), the slower the output changes when geing from Manual
control to Automatic.

Events Cutputs are merely timed outputs which are eithar ON or OFF
during an entire Ramp/Soak Program inlerval. There are a total ol & Event
Qutputs (if purchased) avaitable for assignment in each Ramp/Soak
Program. Additionally, Outputs #2 and #3 may be assigned as Event Out-
puts {PAGE 4-7/MENU 40-48).

The diagtam belew illustrates three Event Qutpuats in a Ramp/Soak
Pragram. Notice that the Event will rematn ON for the entire interval,

ETHY WT1 WNT3 INT2 Td INTE INTH INTT INTH

Evont 1 = [ndicator light ta show
Program startao rermotel

Event 2 = Annuncation o1 [nlerval
“s0aK” in progress

Eveni 3 = Add chermical v procass

TEMP - -

= EyEMT #1
M = EVENT ¥z
SN . EVENT 3

This Ramp/Soak feature, when enabled, assures that the "soaking™ time in
an interval does not begin untit the process reaches set point ar is within
the Guaranteed Soak Ditftergntial band. Only when the process variable is
within the Guaranteed Soak Differential will the interval time begin cournting
down. See Saak Interval and Guaranteed Soak Differentlal for mora in-
formation.

STEY  INT 4 ANT 2 INT 2 INT 4 WYE  WTE

Int. ¢ = 1 howr

Soak bme dogs not begin Lt
SRBL Aol Meached

reks - ———=

1 v PS OGRAMMED SET POINTS
TRAE. e WM ACTUAL PROCESS TEMP 69



Guaranteed Scak
Ditferential
PAGE 4-7/MENL 49

Inveriing Cuiputs
PAGE 2/MENL 35-36

Linking Pregrams
PAGE 4-7/MENU 30

Looping intervals
PAGE 4-7/MENU 21-28

78

The Guarantesd Scak Difierential gstablishes a symmetrical +/- band
around the process set point that insures 1hat the interval soaking time does
not begin until the procass is within this band.

This seiection allows you to invert the outputs, Heat andfor Coal, should it
be necessary to drive an output requinng the opposite phase. For exampie,
if the output is 4-20 mA, when invertaed, the 20 mA signat would represent
0% ON and the 4 mA signal would represent 100% ON.

When 1he QOutput is invered, the QUT 1 or OUT 2 LED is also inverted.

This Ramp/Scak {eature aflows you to Link the end of a Program io the
beginning of another Program, as ilustrated below.

FROGRAM #1 t

; i i el b
P ; :

In this example, Program #1 is linked fo Program #2. When Program #2 15
campleted, the process will go to the Standby interval of Program #1, since
Program #1 Is the Program selected an PAGE 1/MENU 2. The Program
selected dictates the Standby interval that will be in effect when the linked
program(s) is/are complete.

A Prograrn can also be linked io itzeli, meaning that the Prograrn would run
continuously until stopped by the operatar {prass STOP/RESET), in which
case 1 woulkd then go to Siandby.

The Ramp/Soak Looping teature allows you ta establish up to 3 "ioops”

within a Program. Looping means that an interval or series of intervals

within a Program may be repeated in a logping tashion. You simple specily:
Loop the end of Interval ___to the beginning of Interval ___ and
repeat the loop ___ times.

An example of a single Loop within a Program is illustraied below:

INT 1 T2 i T4 [LE INTE  INTa aTs INTE INT INT S INTG  ETT T8
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Looping
Exampie A:
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If more than one Loop is programmed within a single Program, the Leops
are priaritized, or "nested”. Laoop 1 has the highest prigrity, and |oop 3 has
the lowest priority. A generai rule of thumb is:

Each time Loop #1 runs, it resets all

ather Loop counters within Loap #1

Each time Loop #2 runs, it resets Loop #3
Loops within Loop #2, but cannot reset Loop #1

Loop #3 cannot reset any other Loop counters

Following are two different Loop configurations, illusirating this loop
prioritization. The intervals and number of times each loop runs are the
same, but the prioritization is dilferent. Nolice how differently the Program
i5 executed in each example.

LOQF 21

LOOP e —

sTBY  INT INT2 INT3 s INTE |NTS INTE I IMTT  IMNTH

T 1T 1T

l.oap #1 = Loop the end of Interval 8 {0 the beginning of Interval 2, 4 times.
Loop #2 = Loop the end of Interval 6 to the beginning of Interval 4, 2 times.

Loop #1, boped outslde of Loop #2, has highest priority.

*Loop #2 will tun 2 times

*Loop #1 will run 15t time, resetting Loop #2
counterto O

*Loop #2 will un 2 times

*Loof #1 will run 2nd time, resetting Loop #2
countertoc 0

*Loop #2 will nen 2 times

*Loop #1 will run 3rd time, resetting Loop #2
counder to O

‘Loop #2 will run 2 times

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

‘Loop #2 will run 2 times

*Laap #1 has counted out (4 times) and will hot
run again

‘Program goes to comptetion
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Looping
Exampia B:

Manual Resat
Proportianat Control
PAGE 2/MENU 2

Otfset

Proparticnal Control
PAGE 2/MENU 11-12
ON/OFF Control
PAGE 2/MENU 19-20

72

aa o

[ HIOR @1
STEY  INT ! INT 2 H‘\-IT.Si INT4 INTS INTE L INT? INT&

]

Logp #1 = Loop the end of inlervat & to the beginning of interval 4, 4 times.
toop #2 = Loop the ehd of inlerval 8 to the beginning of interval 2, 2 times.
Loop #1, looped Inside of Loop #2, has the highesl priority.

QOperation

“Loop #1 will un 4 consecutive times, counting out

*Loop #2 will run 2 consecutive limes, counting out {because Loop #1 has
counted out, the Loops are not reinitiated)

*Both Loops #1 and #2 counted out, 80 the program goes to comple-
tion.

Marual reset applies o Proportional (P} control pnly. It compensates for
deviations from set point resulting from sustained, long term process load
changes. Manual reset allows adiusimen of the comtrel output in an
armount sufficient 1o relurm the process variable 1o the process set point. In-
creasing the manual reset setting increases temperature, tharefore, i the
process lemperature is stabilizing below set point, increase the manual
reset.

Qffset shoukd be used in applications where & is undasirabile to have simul-
taneous operation of heat and cool outputs or energization within a
specified nanow range about set point.

The Oliset adjustment creates a dead zone between set point and the point
at which the Output is active. Cifset may be adjusted for both the Heat out-
put and Cool output.

Diagrams A, B and C ilustrate the etfects of vanous ofiset set ups.
Figure A shows both the heat angd coal proporional bands onginating at
the sel ppint with 0.0% Offset. With zero ermor signal, neither the heat nor
cool outputs will be on. if the arror signal deviates in either the heat or
cooi directian, a correspanding owtput will accur.

OMEGA CN2220 Liser's Manual



Figure B shows both the heat and cool proportional bands offset or shitied
by +25.0%. This shift in effect "mirress” both proportionat bands by 5%. |f
the error signal deviates in either the heat or cool direction, a corresponding
Mminifnum output of 26% ocours.

Figure C indicates the results of shifting the preportional band -25%. The
propontional band remains censtant at 209 for both heat and cosl, but no
control action cceurs until the error signal has deviated 5% on either side of
the setpoint.

FEgure A =3 TR 0N CIHoL

Heat Piap, Band = 20.0%
Coal Prop. Band = 2000%
Mo Offze:

Ne Qverap

Figure B
5
i
f
t
|
i
[ Hear Prop. Band = 20.0%
' Coal Prop. Bana = 20.0%
: Hoar Ofiger = + Z5.0%
: Cool Citgar = - 23.0%
i
|
!
! !
—15% — 5% SI;_T = 10%
FOINT
TEMP
Figure c HEAT TAL G £o0L
tn ]
! [
SN
| \
| \\ Heat Prop, Band = 20.0%
. ! \\ Coal Prop. Band - 20 0%
oo N . Heat Oftset — =250%
o , Coaor Oftsal = —-2510%
' : HEAT |
r PROF |
: BAND
! ha)
PR ‘x\ ;
seT |7
ACINT -
—_— TEpE
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ON/QFF Control
FPAGE 2/MENU 23

Output LED

Qutput Limits
Praportional/FiD
PAGE 2/MENLU 15-16

wWith ON/QEF control the temperature is comrolled about the set paint by
turning the output 100% ON or 1009 GFF at set point. ON/OFF control is
recommended for Ioads that cannot tolerate rapid cycling, such as pumps,
air conditioning, eic. Se Hysteresis and Offset for more information on
ON/QFF control,

The CN3220 controller gives you the option of configuring Output #2 as
an alarm or an event. instead of a control autput. When this is done, it
may be undesirable to have the “OUT 2" LED illuminate when the alarm
or evemnt is in an ON condition. The following hardware modification can
be made o disable the OUT 2 LED,

First, your must remove the controller fromits case and locate tha
apprepriate output moduie, #2 or #3. This procedure is described on
page 13, "Changing Cutpui Modules.™ Gnce you have focated the
medute, and identified whather it is an ac S8R, de Pulse ar relay output,
make the necessary hardware modification as ilfustrated below.

RAelay

do Puise ac SSA

CLiF OuT

AESISTOR CLIP DUT

RESISTOR

REFPOSITION JUMPFER -

OUTPUT LED
misag,.ED posmion @

The PID output for tha Heat and/er Cool outputs cah be timited by the Out-
put Limit setting. The purpose of Cutpul Limit is to prevent dangerous
over-heating {or aver-cooling). This iimit can be set from £.0 to 100.0% ol
full ON.

If tha limit 15 set at 80.0%, then a time-proporionad cutput would remain
ON no longer than 80% of the time {a 4-20 mA output would never exceed
18.8 mA). A setting of 100% allows full output. The output limit does net
operate in ihe ON/QOFF modes.

HEAT 106% QN coL
' 1
| !
HEAT CHITPLT I i
LI BEF . |
| |
| l
= | \ JCO0L QUTRUT
. ; . A
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Overlap
Praportional/FID
PAGE 2/MENLI 13-14

Frgure D

Figure E

CMEGA CN3220 Users Manual

The Qveriap ieature allows the two outputs theat and cool) to be on at the
same time. Figure D and E deline two overlap condrens. In Figure D, the
heat proportional band is offset by 25% and the cool proporional band is
not afiset. The heat averlap is set to 104% of the heat propertional band,
This causes the heat output ta remain on as well as the cool outpud, The
heat output will decrease lineariy from 25% ON to 056 ON in 10% of span.

HEAT 0¥ O COOL

No Olfsel or Cvenlap on Coal.
Hmat Offst = 25 0%

Creerlag = 130.0% Heat Prap. Band
Heat Prop. Band = 10.0%

Cool Frop. Band = 2007,

Bl lig™

Figure E iHustrates two cases. The first case is wilh a heat overlap setting
o1 1000.0% of the heat proportional band. This results in the heat output
changirg from 25% to 0% in a band equivalert to 10 times the heat propor-
liohal band. In the illustration, the heal output has dropped to 20% al the
100% output poit in the cool proportionzat hand (siopa of decrease = 5%
ON per 20% propottionat band). If the overlap had been set to 1000,1% the
heat would have remained 25% QN across the entire cool proportional
band.

HEAT 100% N

i

i

I

I

|

I
z I A o Heal Frop Band = 10.0%
& I \ GCool Frop. Bans & 20.0%

I

I 250,

I
i I
' ! £

EEY T et — A
POINT

The display on the front of the controller can represent no more than 4
digits. If a dispiay greater than 9998 is required, the display will change
from & normat base ten number system 1o the hexadecimal number system,
Foliowing are two €xampies of hexadacimal numbers that may be displayed
in the overlap settings:

Base Ten Number ' Hexagesimal Mumbear
16064 2710
10001 2711

735
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PID Comrol
PAGE 2/MEMNLI 23

Proportional Band
Proportional/PID
PAGE 2MENU 3-6

Proportional
Control

Ramp Intervai

PiD control is pasic Proportional Contral enhanced by integral Control and
Derivative Control. The Integral {I} part of PID contred, or automatic reset,
automatically eliminates offset batween sel point and actual process t+m.
perature due to long term load changes. Derivative, or rate, ig an an-
ticipatory action that allows the controller 1o react more quickly 1o sudden
changes in the process temperature.

in the CN3220 controdler, both the Heat and Cool cutputs can have inde-
pendent PiD setiings, aillowing for maximum flexibility of application, See
PAGE 2/MENU 23 for contrel mode selection, and PAGE 1/MENU 3 for
himodat control selection.

The Proportional Band is the temperature range about set point where the
proporional control action is active from 0% to 100%. Mast applications
require a Proportional Bang setting between 1.0 and 20.0% of temperature

span. MEAT W It

'!_'_"".'\\ !

i_

The CN3220 controller allows you to pre-estabiisk two Propertiona! Band
settings for sach of the two cutputs, Heat and Cool. This allows you to
selact the Proportional Band that provides the bast control for different
Ramp/Soak programs and Drocesses.

A type of control action that proportions its control cutput instaad of meraty
furning it full ON or full OFF. S5e Proportional Band and Manual Reset for
further information.

An interval within a Ramp/Soak program in which the contmlier gction takes
the process from one set poirt to another set point within a spaciied
amount of time,

RAME LIF '| ia T4 | AMMP D00
! !

TIME =i
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Rate
PID
PAGE 2/MENU 5-10

Set Pgint Limits
PAGE 1/MENU 7-8

Soak Interval

Tuning Prosedure
PiD
PAGE 2/MENWU 3-1C

ONLGA CNI220 User's Manual

Rate {derivative) allows the controller to react more quickly 1o suddan
changes in process temperatura. Hate measures the rate of changs of the
process lemperature, anticipates its severity and makes output correciions
to mainiain a steady return to temperature. if the proportional band, reset
and rate are ret propery coordinated with the pracess’ characteristios, the
process loop may be unstable. Rate can also be used without automatic
reset {integral) for PD control with manual reset.

Since Rate is an anticipatory action, it can aciually averride the cycle time
setting. For example, a heating process 1oop is operating at sel peint in
steady siate with an output cycle time of 30 seconds and output at 50% {15
seconds ON, 15 seconds OFF). i the 15 second OFF time has just begun
when cokl material is added to the process, causing the temperature to
drop suddenly, a large enough rate setting will cause the 15 second off-time
to immediately 2nd and the outplt to again turn ON.

The Upper and Lower Set Point Limits simply allow you to pre-establish up-
per ang lower limits for set point adjustments made on PAGE 2/MENU 1
{single set point contral) or PAGE 4-7/MENU 1-17 {ramp/soak programs).
This prevents dangerous ever-heating or over-cooling of the process that
could ba caused hy accidental or miscalculated set point settings.

A Soak Interval is an interval in 2 Ramp/Soak program where the process
temperature is held constant over a specified period of lime, See
Guaranteed Soak for more information on soak imervais.

The following pracedure gives you basic instructions for PID turning. In ap-
plications whera the CN3220 is being used as a Propantional {P), Propor-
ticnai with tntegral {PI) or Proportional with imtegral and Derivative {PID}
controlier, the following funing procedure will halp you determing the
parameter setting(s) that will provide optimuem process stability. These
parameater values, once determined, are entered on PAGE 2:

Froportional Band® PAGE 2/MENU 3-6
Autcmatic Reset {Integrall PAGE Z/MENU 7-8
Rate {Derivative) PAGE 2MENU 9-10

PAGE 2MENU 34 allow you to define two possible Proportional Band set-
tings for heat, and MENLU 5-€ aliow you to define two Propertional Band
settings far cool. In applications wnera Ramp/Soak program are nol
salected on PAGE 1/MENU 2 (single set point operation), Heat Propartional
Band #1 and Cool Proportional Band #2 are always seiected when the con-
trol cutput is calculated.

[f a3 Ramp/Soak program is selected on PAGE 1/MENUZ, Proportional
Band #1 or #2 may be selected for the entire program. If hwo different
proportional bands are required within a single program ramp/soak
sequence, then the first program (using PB #1} should be linked 1o a
sacond program {using PBE #2}.
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Definktions

Tuning Procedure

Deiinitions of 1he three PID conirol parameters are presented earlier in this
secticn.

There are three applications of the CN3220 controller in which the Tuning
Procedure is applied:

1. PiD control is selected for Quiput #1 (Haat) only,
2. FID control is selected for Qutput #1 {Cool) only, and
3. PID control is sedected far bath Output #1 (Heat) and Output #2 (Coal).

The Tuning Procedure consists of three steps:
Step 1: Determining Ukimate Proportional Band

Step 2; Detarmining Uhimate Pericd
Step 3: Calculating Parameters

The fallowing Tuning Procedure Chart will 1all you how to apply these
Steps, based on your application of the CN3220 controlier.

1
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Step 1: Ultimate
Proporttonal Band

OMEGA SNA2Z0 Usor's Marmual

The controller should be tuned while operating in the process as a Propor-
tional Cnly controller (P). 1t is important that Automatic Reset (PAGE
2ZMENU 7-8) ang Rate (PAGE 2/MENU 9-10) be set at 0.00 and 0, respec-
tively.

Following Step 1, below, the Proportional Band setting is gradually
increasedsdecreased until the process temperature begins a steady, small
oscillation that is slightly unstatile. The Proportional Band setting whers
this steady, smail oscillation occurs is referred to as the Uimate Propor-
tional Band (expressed in % of span). This slighily unstable condition is the
objective of Step 1.

Stable = steady process temperature does not increase or decrease greally
with time, no ascillation {except oscillation due ta output cycle times.

Unstabie = process temperature has extreme, unstable excursions.

Slightly Unstable = process temperature has steady, smalt, even oscifla-
licns.

The Stable process temperature is most dasirabie for normal operation,
while Unstable is the least desirable. The Slightly Unstable condition is
the condilion generated in this fliowchart procedure that allows detarmina-
lion of Uttimate Propariional Band and Ultimate Period.

ETRF 1
; 1
| Determining utimata Proporional Band |
3

SetAuromans Fasatend Aae ol ‘

o a Feoe PAGE ZBIENLIT - O

FeatRele PAGE AMEMLY = 0
. ConlAnsel PAGE ZMENUA - G
" Conl Fate PAGE2AENU M0 = &

1

Se] HeE| Froodrugndl Eand #1120 5.0%
PAGCZMENUD = 5.0%
Zel Cool Froparmana Band #1 to 5.0
PAGE ZMENUE & 0% |

1
S| Process Sat Soant FAGE 2MENU T to casared
* lemperacure and allow process tsmperalure

| theschd st ey Nempa atura® i

Decrense - Is i Loube
FProomona{Band |, ¥ER = rotnst et A -, 0O ]  Froporoa
an e a - -
! st by 142 — slintle 7 __'______.-— . Bamaseting
1 T T
’_,I.s Process iempereiume: —!
YES Slabw_httlagrnc osckatans? |
GA

LINGEAR o, WM Csre Lt T CSCil MITs Ir‘ =% |
[t}

|_ Sah, aerr collanore fo my shgmly unotaale”:

!\"':3
L]

| SeaIEn? Sroporisnal Band setling s
L lrmaie K roporsanal Eard

Y Tha procews lemperBiure May oot S18ady 3% mush A% S0FF abaye o ety S0 EHAL #ehich o accasiabla W s imbal taning
Atep. Thes ofsed will o comemed m laka barmg Slems

=T Tole (N3 by SIMOlY SOUING 3Ma DAWING weAlinee:, an BElimam sy Lrsabie conciicn may i be reached The pperaics
U5 UBE £ISTR0N 1 ECmEg SNS JECIeRsNG SRTINGE 0 FEaen the apmimum sk htiy unstabke canciben.

74



STEP 2: ULTIMATE PERIOD

STEP 3: CALCULATING PID PARAMETERS

a0

Onee the Ulttmate Proponional Band setting is determined, and the
process temperature is reaciing in a steady, smail oscillation, the Ultlmata
Ferlod is determined. The Ultimate Period is the time {In mlnutes) from
peak-lo-peak maximum temperaiure Ih the process temperature curve,

Graph your process temperature curve like the example shown below to
determine your Ulimate Period.

CLTINGATE
i : SERIGD N

4 onutes

235 lempaature

iy

Timg ———————%
[ mindes|

The process values Ulitimate Proportiohal Band {PB) and Ultimate
Period (Perlod} are applied to equations to detertnine Proportional Band,
Automatic Reset and Rate. Select the appropriate control mode tor your
appiicaticn (P, Pl, PID) in the table below, and follow ihe equations below
the mode to calculate your PID Parameters. Remember to use the Heat Ul-
timate Proportional Band and Heat Ultimate Period to calculate the Heat
PID Paramatars, ard the Cooi Ultimate Proportional Band and Gool Ul
timate Period to caleulate the Cool PiD Parameters.

Parameteriii e R L
Proporignal 2.22xFB 1867 xPB

Band

Automatic Heset -] 1.2 /Period (min) 2.0/Period (min}
Raig e S e ' Period {seci8

FB = Ultimate Proportionz| Band
Period = Litimate Period
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APPENDIX I
RECONFIGURATION OF DISPLAYS AND
INDICATOR LIGHTS

PAGE 8 consisls of several MENU numbers that aliew you to reconfigure
the displays and indicater lights, thus customizing Lhe CN3220 to special
and "non-standard” applications. All of the displays are pre-configured by
DMEGA prior to shipmant to you, as you will see in the PAGEMENU {able
"factory settings.” We recommaeand that you leave these MENU settings
in their factory configuration unlass you have special application
naeds.

TIME Indlcator PAGE 8/MENU 1-3 are used {0 configure the "“TIME" LED. If you choose,
the TIME indicator LED may be programimed 1o either light er turn off on a
specific PAGE/MENU number. MENU numbers 1 and 2 are used tc specify
the PAGE and MERU that the TIME indicator will represent, and MENU 3 is
used to specify light "ON™ or "OFF".

% and EVENT

Indicators PAGE 8MENL 4-13 give you the ability to assign other actions o the “%"
and "EVENT" indicators, by entering the Display Code of the action to ba
reprasented.

Alphanumernc PAGE S/MENLU 14 allows you to select alpharumeric labels for PAGES,

Labels MENUS and VALUES. The alphanumenc labe!s for PAGES and MENUS

are shown on the PAGEMENU tables throeghoul this mamual. Saome, but
not all, of the VALUES are represented by alphanummeric labels. For ex-
ample, PAGE 1/MENLU 4, Sensor Select Values may be represanted by
numbers {1 = type J thermocoupla), or an alphanumeric as drawn below.

EVENT
|~ INDICATORS
ANALOG BAR ae o | B 8 g 8 o |} =% moicaTor
GRAPH N et 1
DISPLA‘;‘H"-- uaM O & x""f’
5 % e o 104
AEMTIRAIERIDERIN PO S o 5
() D 3 WE O ST
START 8 = = | sTe3
Forl | = A=A = =i | B ~L
= TIME DISPLAY
WERL MAD
- Ol -
‘E‘-_- AT t \
WAER —
VEC o ‘; N
ALPHANLIMERIC
LABELS
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a2

Analog Bar Graph
Display

Display Codes

PAGE 8/MENU 15-17 requires that you simply enter the corresponding
PAGE and MENU numbers of the value to be represented by the Analog
Bar Graph display. k may ba turned off at all times, or ¢an represent the
value displayed in the coniroiler's lower digital display, or can constantly
represent a PAGE/MENL vaive which you program at PAGE B/MENL 16-
17. Normally, a parameter on PAGE 0 (Display PAGE) will be prograrmmed.

There are 34 differant actions/states/events that can be assigned to the %"
and "EVENT" displays. When you receive the CN3220 contmligr, the % In-
dicator is used when the PAGE 1/MENU 5 selection is %o, and the Event In-
dicators 1-8 correspond 1o the Event Ouiputs 1-8. Each of the
actions/states/events hag a Display Code. These codes are shown in the
tellowing table,

Display
] None
2 START/CONT pushbution pressed
3 STOPMESET pushhatrton pressed
4 HOLD pushbution pressed
3 MAN/ALTO pushbution pressed
6 MENL/VAL pushburton pressed
7 5 pushbutton pressed
8 = pushbution pressed
] START/CONT remote input activared
10 HOLD remote input activated
11 STOPRESET remaote inputactivared
12 Setect Prograrm | remote input activated
1% Select Program 2 rempte input activated
14 Select Program 3 remote inpur activated
13 Select Program 4 remote input activated
1o Remote Ser Point Backup acrivated
17 Evern Quiput 1 ON
18 Event Ourpuc 2 ON
19 Event Cutput 3 0N
20 Event Qurput 4 OM
21 Event Ouiput 5 OMN
22 Event Curpur ¢ ON
23 Event Outpur 7 ON
24 Event Cutput 5 ON
a5 Evenr Output A { Alarm 1 as Event Outpar) ON
26 Event Curput B {Alarm 2 as Event Qurpui) ON
38 Process Yarizble in °F
34 Process Variabie mn “CC
40 Pracess Variable in basic units (0 10 $9.99)
43 Alarm 1 acnivared
44 Alarm 2 activated
45 Output # 1 activated
0 Qurput # 2 activated
38 Process Variable in %

CMEGA CHN3ZZ0 Uzer's Manual



Programming

OIMEGA CNIZED User's Manual

Make the appropriate entries ior sach display you choosa to recomiigura,
following the PAGE/MENL tabie.

Example: In your process, you have configured only 6 Event Owiputs. Yo
would like to use Event Outout Indicators 7 and 8 to show when
START/CONT is being selected remotely and when Remote Set Point
Tracking is activated.

Ernter Display Code 2 {(START/ACONT Remote Input activated) at MENU 12
{Event Qutput 7 !ndicator), and enter Display Code 16 {Remote Set Point
Tracking) at MENU 13 {Event Ouiput B Indicator).

Exampie: You would like 1o enable the alphanumeric labels far PAGES,
MENUS and VALUES.

PAGE = 1

MENU = 2

VALUE=4
Total 7

Enter the valua ™7™ at MENU 14 to enable all three iabels.
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U PAGE B: -DISPLAY RECONFIGURATION 20 i

.- T

CUE . MENU | SELECTION | AVAILABLE SETTINGS | FACTORY SETTING | “rever
“"TIME" Display Reconfiguration: Specify the PAGE # and the MENU # to be represented by the “TIME™ display,
and turn ONAurn OFF Action. Setting of “0" 2t MENL) 2 maintains the normal TIME display function—the time
dispiay lights when the value represented In the fower display is a TIME function.

1 Reassign TIME Display to Pege # | PAGE { through 12 0 = Display Page F
2 Menu # 0 through last Menu # 0 = NomnalTRAE F
on page dispiay function
3 i Action 1 = Turn OFF 1=0N F
. 1 = Turn ON
“¢3" Display Reconfiguratlon: Specify the Dispiay Code to be represented by the *%” display (Display Codes
presented marlier in this section).
] 4  Reassign % Display to Display Cisplay Codes 58 = Process F
1 ' Code # Variablein s
: 5  Agtion 0 = TwnOFF 1 = TurnON F
! : 1 = TurmON
“EVENT" Indicators Reconfiguration: Spacify the Display Cade to be represented by the 8 EVENT indicators.
- o] ! Event indicator 1 17 = Event? F
i 7 . Eventindigator 2 18 = Event2 F
! 8 ! Eventindicator3 18 = Event3 F
| g | Eventindicatord Diisplay [ 20 = Eventa £
10 Event Indicator 5 Codes 21 = Events F
11 Event Indicator 6 22 = Evortg F
12 Event Indicator 7 ; 23 = Event7 F
13 Event IndicatorB ! 24 = Eventf i F
14 Alphanumeric Labels : Ary surm of numbers balow 7 = PAGE, MENU | F
{0 = None and VALUE Labais
1 ¥ = PAGE Labels
} 2 = MENU Labels
L4 = VALUFE Lahails
ANALDG BAR GRAPH DISPLAY RECONFIGURATION:
|15 | AnalogBar Graph Dispiay 0 = OFF 2 e
; 1 = Representnumencalvalue '
: currently iniower digital display)
i 2 = continucusly rapresent value
! selectedin Menu 16 and 17 '
balow '
16 . Reassign Analog Bar Graph to Qthrough 12 : 0 = Display PAGE F
Page # .
17 ' Menu # 1 thraugh last MENU # an | 8 = Timeleftin F
‘ _specified PAGE ! interval

84
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APPENDIX Il

SPECIAL SENSOR SET-UPS AND CONFIGURATIONS

Example

OMEGA CN2220 User's Manual

¥When using the 4-20 mA or 1-5 Vdc input, you may wanl to adjust the eon
troher displays to fit your actual application. For example, the display may
be adgjustad so that a 4-20mA transmitter sending a pressure signal could
actually represent the process variable in, cay, O 1o 5000 psi.

To accommodate special applications where you may want or need to
specify a non-standard sensor input range, the CN3220 provides PAGE 12
This PAGE aliows you ¥ change the span minimum and maximum values,
aver-range and under-range limits, and number of decimal piaces, as well
as reassigning the three units LED's (°F, 9C and %).

Inthe following tabie, you will e reference 10 “Primary Units”, "Secondary
Units™ and "Basic Units." This refers back 1o PAGE 1/MENU 5 where you
made & setling of:

1= F {Primary Un#s},
2= C [Secondary Units}, or
3 = % of span (Basic Units).

Using the settings available on PAGE 12, you can vidually change each of
these threg settings (1,2 and 3) to mean whatever you choose.

Suppose you are using a 4-20 mA input In a process, and have selected ™1
on PAGE 1/MEML) 5 as Primary Units. You prefer to represent the process
variabla in terms of "psi* and want to change the range of the input to “0.0 -
500.0 pst. You would also like to see this value represented o one decima
place "250.0",

Following the PAGEMENL table for 4-20 mA input sensor, you would
make the following entries at PAGE 12:

MENU 48 = 250.0 {span maximmy}

MENLI 50 = 0.0 (span minimum)

MENU 56 = G {no LED for Primary Lnits}
+32 (% LED for Secondary Units)
+256 % LED for Basic Lnits)
268

MENUB8= 1 (decimal point xxx.x)
Nofice that you must follow she column of MENU numbers immediately

below the sensor type, and that tha LED selection MENU value is a sum-
mation of the values for Primary, Secondary and Basic units.



LED ON CQDES

Unita LEDs "~ .~ Acilap - l - Dode -
All Units '
Primary. Secandary and Basic Light Nane (3
Primary Light"F 1
Light=2 2
Light %4 4
Sercondary Light*F B
Light=C 16
Light % 3z
Basic Light *F B4
Light*C 128
i Light 25 256

TR SPAGE 12:“SENSOR INPUT SEFUP PAGE 5.7 5 s v, ot i oxs
Menyu# By Sengor Funclion | Avaiilabie Dafault Settings by Sensor Selgclion Code |Securly
Selection Code 5 Sattings . Level
EC | : | ) ) :
ES!E%L&:E‘E;E i o le | g g.r;_-ﬁigig_g
1]13:25:97 |40 |61 }73]85 |Primaryunit | —999t0 1400 | 2100 110G 1000 | 100G| 750| 2000 |3000| F
i e ! i 'F) ;9998 ) .
PR ! i Span maximum l |
2114 |26 |38 [B01B2 | 74 | 8B | Primary unit T —988fs =100 (- 1001 - 100 |- 200 0{-3501 50| 50 £
. - | ) | 3993 '
i | !Span minimum ! .
3115127 |38 |B1463 |75 |87 |Seocn1:lar}'unit —99910 760 | 1148] 593| 38| -Sp0| 299 1649 1649 F
rC) 9939 |
: Span maxmum |
4116 |28 |40 |52 |64 ] 'r'ﬁ_lr BE | Secondaryunit | —39310 —?3! =730 —731—129] 100; - M2 10 10! F
| G} 2399 . :
! Span minimum _ .
5|17 (29| 41 |53 |65 77 BE | Overrangelimit | Oto 134| 091} 167| 167|200; 182: 0.68| 068 F
_ : o % 5pan 9.99% : d ! |
6|16 {30 42 | 54| 66 | 7B , B0 | Under-range Cio 134 0.91] 167 167| 2400| 1.82| (.68 | D.6& F
f . ' limit % span 2.99% '
7|19 |2 .43 |55 |67 |78 ;9 |Codjunction | € = Disabla 1 1 1 0] of i 1 1 F
’ ' enable/disabie ' 1 = Enable ' : i
|20 |32 |44 1 56| BB | 80 | 92 | Mapwnils to i0—511 273 273| 2737 27Ai-Eed| 273 ZI3| 273 F
: ! upils tads '
9|21 33|45 | 57| 60 [ 81 | 83 | Lineanzation 0 = Disable 1] 1|_ 1 -0 1 1 1 F
| 1 = Enable : " :
122134 (46 |98 70|82 | 94 : Decimalpoint |0 = None 6: 0, 0 g 1 0 0 o] f
: | selgct § = XXXX : :
. Primary unit 2 = XXXX ! . :
o 3 = XXX | ! ! i
1112338547 504{7 |83 |85 | Decimaipoint |0 = None ¢f of o af 2 oy af ¢ *
: | seleet 1= XXX.X
| ' Secondaryunit | 2 = XXXX |
! | 3= XXHX | : i
12 |24 |36 ' an | 60 | 72 | B4 | 96 | Spare T8D . T80/ TBDI! 78D, 7TBD! TED| TBD| T8D: TBD F

as
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APPENDIX IV
PAGE/MENU TABLES

-

This section contains the 13 PAGES of programming information, PAGES
0-12, without any of the detailed information er explanations given in the in-
dividua! Sections of the User's Mahual. This Appandix is intended for your
use after you have read the manual completely and fully undierstand the
PAGE/MENU seiactions,

1 Process set paintin units ol process variabie A
2 Process varable : A
3 Deviaton in units at process variable A
4 Heat Qutput command in % fuil ON A
5 Cogd Qutput command in 26 full ON A
] Progyram # A
7 Interval # A
8 Time feftin interval A
9 Remgia st pont in units of process vanabie A
10 Remote set pointin % sensorinput range | A
1 Remote sel pointinmA ' A
12 Frocess oul/aux. ramp/soak set point in units of process vanabie A
13 Pracess out/aux. rampisoak sat point in S s8nsorinput range A
14 Pmcess outfaux. rampisoak set pointinmA i A
15 Fropartional cutput Command (0 10 1007} A
16 Heat Disintegration Command { — 100t 100%) A
17 Cool Disintegration Cammand [ — 10010 100%) A
18 Integral command { — 100 4o 100%} A
19 Ratecommand [ — 100 ta 100%) A
ik e AGES SGENERALZOPERATION 5358 i3 I alay
CUE MENU | SELECTION AVAILABLE SETTINGS | FACTORY SETTING | “iove
LacH 1 : Security Lock Security Codes (0t 5998) ! 458 = LevelD C
arag 2 Program Selection 0 = Nong (Single setpointcontrol) 11 = 279 c
8o . 1 = Program #1
R : 2 = Frogram #2
R ! : 3 = Program #3
4= Py 4 = Program #4
§ = £ 5 = Remote HampiSoak enabled
! 3 Controller Type 1 = Single Output Heat Control 3 = Heat'Cool Cantral o
' 2 = Single Quiput Cool Control
3 = HeattCool Contral
SERS 4 | SensorInput Selection 1=JTiC 1= JTC D
’ 2= KT/C
3=ET/C
4 = 10¢ Onm Pt RTD
5 = 4-20mA{1-5Voo)
§=TTC
i 7=RTIC
i B=8TiC
wriv £ 5 Lnitfar Process Variabie 1 = *F{Primary) 1="F o]
2 = " {Secondary) !
3 = 01t 99.99% (Basic) :
Aoto | 6 AutoManual Sewp 0 = OFF 1=0N D
1= 0N
SPOL 7 Set Point Upger Limit .00 to 89.89% of sensorrange [ 99.99% I E
CPLL | § | SelPointLowerLimi 0,09 to 88.85% of sensor range | 0.00% E
g-20 See "Errar Codes and Troubleshooting”, Sechon 10 in this Manual F
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R P A R E D CONTROL AND ALARM PARAMETERS . ~ibivwtice gt s o - Wi
SELECTION AVAILABLE SETTINGS FACTORY SETTING | “iovm
SetPoint (iarconstant set Instrument sensor range trngtrument sensar B
point cperatior—no Ramp/ range minimum
Soak program selacted)
OFSE z Manual Reset — 100.010 100.0 0.0 I B
HPL! 3 Heat Propetional Band #1 ' (0.1 to 99%.9% span 5.0 ! D .
HEGS 4 Hegt Proportional Band #2 0o |
CPk! 5 Cool Proportionat Band &1 n
Pl g Cocl Proportional Band #2 - D
H-LE 7 Heat Automatic Reset C.00 10 99.99 repeats/minute 0.00 ! o]
Cr&e ] Cool sutomatic Reset | b
HrtE g Heal Raie 0o 1000 seconds o
Wl s 10 Cool Rate D
. gkl Heat Ofiset —25.00to 25.00%: of instrument Q.00 D
' 12 Copl Offset SENSOrrange D
i 13 Heat Overiap . 0.010 1000.1%: Propartional Band G.0 D
14 Cool Overap L C
HELE 15 Heat Quiput Limit ' 0.040 100.0% ON | 160.0 G
Lot 16 Conl Qutput Limit i C
HEyc 17 Heat Cyale Titne” 0.3 tn 65.0 seconds 1.0 : o
LEYy< 18 CootCygle Time* i b
Heof 18 Haat Offset {ON/OFF) —28.00to 25.00% of Q.00 o
floF 20 Cooi Ottset (ONIOFF) instruMent sensor tange D
A Heat Dead band 3.01 t0 25.00% ol 4., O
e ool Dead band nstrumant Sansarrange o
ciri 23 | Control Mode(s) | 1 =47CP HeatP1D, Cool PID 1 D
L2 =HPLT Heat PID, Cooi QN/OFF
i ' 3 =HIIP Heat GNVOFF. Gool PID
: : 4 =450 8 Heat ONIOFF, Cool ON/OEF |
RSP 24 Alarm#1 Set Point - Instrument Sensor range i Range maximum D
! {Output #2) ' :
AZSP 1 25 | Alam#2 Set Point : ! Range minimurm D
! { [Qutput £3) ;
RIEY ' 25 Alarm #1-—Type 1 =u.df HighAlarm, NDE* g D
i {Output #2) ? = .ogt LowAlarm, NDE ,
' 3 = paaf + Deviation, NDE i
4 = -0af — Deviation, NOE :
5 = odf = Deviation, NDE
6 = far EventOutput
: 7 =u. £ HighAlamm. NE**
ety 27 Alarm #2—Type 8 =io £ Lowhlam, NE 2 D
Output #3) G =7z £ + Deviation. NE
10 = -d £ — Deviation, ME :
11 = @ F£ =Deviation, NE I |
*NOE = bormally De-Energizad '
[ {Contacts ctoged in Alarm)
; “"ME = Nommnalty Energizec .
: {ontacts opaninAlami
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E 2: 'CONTROL AND ALARM PARAMETERS {CONT:D) &

TR e e T
Wit o S o, A

2 1010808 lemms
-1 0.01 99999 hours =5 -

CUE | MENU | SELECTION ! AVAILABLE SETTINGS | FACTORY SETTING R
R ab 28 Alarm #1 Dead band : 0110 25.00% ot instrument 0.25 E o
Afeb 29 Alarm #2 Dead Band | sensorrangs |
H on 30 i Alzrm#1 0N Delay D (11109999 seconds k] D
Acon 3t Alarm #2 ON Delay !
8 oF az Adam #1 OFF Deiay ;. 01108959 9 seconds 0. b
Aol 33 Alarm #2 OFF Deiay I
o G M Disintegration Time (Manual | 110 100 seconds 10 D
to Autcmatbe Froporiicnal
Controt
35 . Outpui# 0 = Natinveried 0 D
] 1 = Inverted
36 Quiput#2 {irverted Example— v ]
! 0% = 20mA, 100% = 4mA
PAGEASRAMP/SOAKIPROGRAM A o PAGE B RAMPISOAK PROGRAM 3 - :
MGEE'MPISORKWRDGHAME T e PAGE T RAMPSOAK PROGRAM 4 -
CUE MENU | SELECTION AVAILABLE SETTINGS | EACTORY SETTING | “igvm
CBERY -4 t10 | StandoySetPoint Instrurmant Sensor Range - { instrument Rangs Min. G
tml 2 Intervel 1 Time Span 0 = Program End ! 1 secong C
1 {0 9998 seconds |
.1 10992.9 minutes ;
Q.01 1o 99.90 hours :
3 SetPoint 1 Instrument Sensor Hangg ! Instrument Range Min. C
=0 | dnderval 2 Time Span - 0 = ProgamEnd: -~ Msecond G
1t 9999 seconds ..

‘| SeAPoint 2

mstrument Sensor Range

: 1nstrumen:ﬂange Min,

| tnterval 3 Tume Span

0 = Program End
110 9299 seconds
0110 998 9 minutas
0.01 80 99.99 hours

1 second

SatPoint 3

| instrument Sansar Aange

Instrument Ranne Bin, |

Imerval4 Ttme Span -

Olo

SP'{

SetFoint4 -

Instrument Sensor Range -

nths

. imterval 8 Time Span

i 0 = Program End
110 8898 seconds
0110999 Sminutes
0.01 10 9%2.99 hours

P G

i SetPgint5

Instrument Sensor Range

instrument Range Min.

N inEb

Interval 6 Time Span

{ = ProgramEnd 3
1109999 saconds -
0.1 1o 999 9 minutes .- .
0.01 10 89,99 hourg -

[ 1 second

13

Sat Por §

instrument Sensor Ramge

Ingtrument Range Min,

14

Interval 7 Time Span

€ = ProgramEnd

1 109999 seconds
0110 988,29 minutes
.01 12 89 58 hours

1 second

15

P SetPoint 7

Instrumeant Sensar Range

Instrument Range Min.

15

Interval & Thme Span

0 = Program End

1109999 saconds -

04 10 899.9 minutes
OMMtoRB8hows -~ =~ -

1sacond

5P H

17

Sei PointB

| instrument SensorRange

instrument Rangs Min.
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~PAGE 4 RAMP/SOAK'PROGRAM 1.7 0 o PAGE 5: -RAMP/SOAKPROGRAM 2 Ty
SPAGE S NAMP/SDAKIPROGRAM 2 HPAGE 7 "RAMP/SOAKTPROGRAM 1 1
CUE MENU | SELECTION AVAILABLE SETTINGS FACTORY SETTING | °Leve.
o iE i6 * Time LUnils |1 = 11099 spconds 1= seconds | ¥
| 2 = 011p999.8minutes i
‘ 3 = 0.011088.99hours ;
FF 13 | Proportional Band#1or#2 | 1 = PR #1 i D
FEDFP 2o Recavery Options After {0 = Gato STORY © 1 = Resume Program N]
Fower Cutage = Resume Program zt last active
Imerval
. iF.r-a,-.:_ = R Lnop1 ngﬁumanduf 1 A =0to8 - 10 = Disable D
4 ka-. "'-—'.-;'EE-L u ‘Iaﬂ!ehegnwnguflnlewalﬁ B = 08 - +0 = Disable
i o] orpd s o Honumberoftimes - C= 0999 {0 = C-nnwous] 11 D
cFra 24 | Loop2 Loopfromendaol A= (tod 0 = Disabie o]
Uinterval A
c ko 25 To the beginning of intervel B | B = 0108 0 = Disabla
c o> | 28 C numbar of times C = 0toB¥Bg (D = Continuous) 1 D
~3Frn 27 . [ Loopd Loop from end of A = DioB . { 0= Disable D
- - intarval A -
3 £#o |- - 2B - 1Tothebeginningof interval B | B = 0108 0 = Disable
3 an-| 29 - {Cnumberoftimas C = 0toBBse {0 = Continuous) 4 i D
Sl 30 Lnktheendol 0 = NolLinking 0 = NaLinking D
' this Programfo thebeginming| 1 = Program #1
| ef Program # 2 = Program #2
3 = Program#3
P 4 = Program #4
! 5 = Centinuous
-BLEE: - Lo ] SandovEvents i -] 010 255 {sum ot ON codes) 4] o
0 E 32 Interval 1 Evernts 1 =]
A T8 nterval R Events < < 2 b
3 F a4 Interval 3 Events 4 o)
& FE 17 .35 - . |dntervald Events - =] D
5 £ 36 intarval 5 Evants 16 D
& E . a7 lintarvalé Events - - 32 D
i E 38 Imtarval 7 Events 54 o]
A £ 39~ | IntervalB Events - | 128 D
oG 40 Standoy Options ,8.16,24 0 D
of i 41 interval 1 Qotions (10255 0 D
alf o 42 i Intarval 2 Options (any sum of Qptians On Codes) i 8]
el i) 43 Interval 2 Options 1 D .
oF 5 dd4  : Interval4 Options : D
oF 5 45 | Interval 5 Options D
of 5 46 | interval 8 Oplions o]
af +7 47 \nterval 7 Options D
o7 .6 48 interved 8 Options D
GSck 49 Guaranteed Soak Ditferentiali 0.01 $099.9% of sensorinputrange | .50% { B
50 Auxiliary Standby Set Point - CI 0010 89.89% 0% D
=1 Aindligry Set Point 1 : D
52 Auxiliary Set Point 2 5 D
53 Auxiliary Sef Point 3 D
54 Auxiliary Set Poinl 4 D
55 Auxiligry Sed PointS - T
S6 Auxifiary Set Point & D
57 Aundiiary Set Poimt 7 ! D
58 Auxiliary Set Point 8 3]

80

OMEGA CN3220 User's Manuai



'PAGE 8! ‘DISPLAY HECONFIGURATION -

| AVAILABLE SETTINGS

FACTORY SETTING

1 Reassign TIME Display to | FAGE O through 12 0 = [Display Page F
! Page # i
; 2 Menu # i Othrough last Menu # on page 0 = Momal TIME F
: I display functign
3 Action 0 = Turn OFF 1= 0N F
1 = Turn O
4 Reassign % Dispiay 1o . Display >odes 58 = ProcessVariabie F
Dispiay Coge # ) : in %
5 Acticn 0 = Tum OFF ©1 = Tumn ON F
1 = TumCN .
.8 . | EventIndicatord- - i |17 = Eventi F_.:
7 Event Indicator 2 18 = Event2 F
B - |.Eventindicator3 ; 19 = Event3 F
) Event Indicator & I Display 20 = Event4 F
s et Indicators ! Codes 2 = Events F -
11 Event Indicator 6 ; 22 = Evertg F
12~} Evont ndicator 7 - 23=Fveni7: vl F o
13 Event Indicator § 24 = Events | F
14 Alphanumenc Latels Any sum of numbers Delow 7 = PAGE, MENU and F
0 = None VALUE Lahsls
1 = PAGE Labels
2 = MENU Labsls
4 = VALUE Labeis
15 Analog Bar Graph Display 0 =0FF 2 F
1 = Representnumericaivalue
currently in lower digital display |
2 = continuously represent value L
selected in Menu 16 and 17 balow
; 16 Reassign Analog Bar Graph | Gthrough 12 . 0 = Display FAGE F
] to Page # i
: 17 Menu # 1 through last MENLU # an specified 8 = Time lefiininterval F
] PAGE
]

G

“PAGE 9-DIGITAL:COMMUNICATIONS %

o ' g

SELECTION AVAILABLE SETTINGS FACTORY SETTING | Som '
[ 1 Operation Made 0=0isanled 3=Computer Intarace | G=Disabled E
1 =Tarminal Intarface 4=A5C [l Line modem
2=Automnatic Datz Logging  (IEEE 488)
LO0 2 | Automatic Logging Interval | 1-9999 Minutes 1 Minuie E
LOOF 3 | First Display PAGE D/ =19 1 E
MENU # to Log
LODE 4 | Last Display PAGE 0/ 1-19 1 E
MENU # to Log
5 Heme Character Coda Oto 255 30 E
6 | Clear Screen Character Code | Oto 255 28 E
7 Interface Setect 0=R3232C 0=R5S232C E
1 =RS422A
Z=RS485
bA.o 8 Baud Rate 0= 300 3=2400 =102k | &=560( E
1= 600 4=4800 7=354K
2=1200 5=0800
Fer+ g Parity O=Na Parity O=Ma Parity E
1 =0dd Parity
2=Ewven Parity
et 10 Reconiigure Baud Rate and | O=Finish 0 E
Parity 1 = Request Configuration
1 Addrass 1-255 0 E
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ety PAGE 10:"REMOTE SET.POINT/ANALDGG QUTPUT. i

GUE | MENU | SELECTION | AVAILABLE SETTINGS FACTORY SETTING i “ieve |

s 57 1 | Assignment | 0 - Hemate Set Paintdisabled 0 = Remote Set £

' Point disabled
1 = Remote Set Point enabled : E
2 - Remate Set Point enabled with Back-up for E
et Point Genarator Failure :

Fnllk 2 Assignment | & = Anaieg Outputdisabled 0 =ofF E
9= ?F;- 1 = Analog Qutputrepresents Process Variable £
=750y 2 = Analeg Quiput represents Primary RamprSoak E

= 5Farc . Sat Points
3 - P65: | 3 = Anglog Qutpuirepresents Auxiliary RampiSoak E
4 = #E0g | Sat Point (selected in PAGES 4.7/MENUS 50-58]

eriEa 4 = Anaiog Qutpuirepresents Heat Cutput Command E
B oe=oine] 5 = Anaiog Quiput represents Cogl Qutput Command E

i A PAGES1: “CALBRATION ¥ #8404 R S
| AVAILABLE | FACTORY SECURITY

CUE MENU SELECTION SETTINGS : SETTING LEVEL

"1 1 | GotdJunctonTemperature_| 0,010 150.0°F ; AsRequired F

! 2 Quick Step Calibration ' SensorandWire Type Code -1 = Nang F
| 3 Procedure steps | 0 = Start F
; : 1 = Input Minimum {zem) Seetollowing F
! {2 = Input Maximum {span) Instructions F
i i - & = Finished F
4w T ColdduncionZero CE
- b Cold Junctign Span - . F
6 ! JT/C Zero Calibration F
7 + J T/C Span Calibration F
|8 KT ZernCalibration R
9 . 1 KTAC Spen Calibration - - F-
10 . ET/C Zero Galibration F
1 * ET/C Span Calibration F
i O 100 ohm Pt dero Calibration . . LF
- 110G ohen Pt Span Calibration See .Sen_sor Input Manu:m - FY
T Calibration Instructions
4-20mA Zero Calibration Page 47 F
4-20maA Span Calibration g F
.| TTICZeroCalibration. - . . - F.
17 | TT/C Spen Calibmation ¥
18 R T/C Zero Calibration F
19 R T/C Span Caltbration F
T 20 |sT/CZewCaibration - - F.
oA ST/CSpan Calibration F o
22 i Ramote Segt PointZem F
i Calibration
23 © Remote Set Point Span : F
Calibration :
24 . | Analog OutZeroCalibration | L F
35, Anaiog Oul Span Calibration | F
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-- TPAGE 12:: SENSORANPUT-SEFUPPAGE: 1 cisidnc 0 Tnn
Manu# By Se Functian Avallable | Default Settings by Sensor Selection Code |Security
Selection Code Settings ! Level
Ealeg ! EO b
olg]eisEEle |2 e elg|g|Sk[Ble e e
S x| w |9Ef§= - | @& iwm - = w85 HEL - = w
1133 | 2537 (49 B1 | 73 ¢ 85 | Primary unit —-5991p 1400 | 2100 100] 1000 '[GUU 30| 3000 | 3000 F
g : (°F) 9899 TR _
L _ Span maximum : i i
2114 (26 (38 15062 | 74 ! 86 | Primary unit -89z —10Q (- 100 (-100]- 200 - ..0{-350] &50. =0 F
" i {'F) 9998 5 '
Span minmum » ' i
3|15 |27 {39 {81263 |78 © 87 [ Secondaryuril | — 9991 ?EEI'I 49| 533 538150 1643 | 16481 F
: Span maximum | | R
4 |16 | 28 |40 { 52| B4 | 7B 86 | Secondary unit | —99310 ~ 73! —?3: =73 (129 -100] - 212 10 101 F
5 Lo 5993 S -
Span mimmum | ' . - j
S|IWwWlEg|H 53 65 | 77 ' 82 | Over-range limi | Glo 134 Q.91 167 1.67 l".'E.UD 1.82| 064| 0.68 F
i B : % Bpan 9.69% R
6|16 ;30|42 (541686 |78 &0 | Unoerrange Gto 134 0.8y 167 1.67}.2 0.c4 F
5 P limit%span 3.£9%
T3 |43 |55+ 67 | 78 ! 91 | Coldjunciion G = Disaple ’: 1 1 1 0 1 F
; i enablerdisable |1 = Evable | ! : i
§120132|44 |58 80 : 82 [Mapunitste |0 — BN 2ral zra| 2vai 273 273, F
! units leds : ; :
g:M | 33|45} " &1 ' 93 | Linearization |0 = Disabie 1 1 A 1 F
: i Co 1 = Enatle
1022|3446 82 : 94 | Decimalpoint | 0 = Mene Q o Q a a F
- select = XXN.X |
Frimary unit 2= XRHX !
3= XXXX .
1123 |33 |47]59. 7 | 8395 ) Decimalpaint | 0 = None Q 0 0 0 ¢ F
' sefect 1= XXX.X
Secondaryunit | 2 = XX XX
3 = XXXX
12 | 24 |26 | 4R | BO{ 72 | 84 | 06 | Spare TED TES| TBDI TBD: TED| TBOD{ TED| TBD| TBD F
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RAMP/SOAK PROFILE GRAPH

STBY. SETPT1 SETPTL2 BSETPT3 SETPT.4 SETPTS SETPT.6 SEVTPT.? SETPTE

; T L1 ! |
| i i ; ! i 1 ; I . 1
N Pl il J NN : :
\ | ] [ ’ : 1, t ' T 1 .
r H R I L . : '
5‘9‘3 ;!1!!JII [ ||:' ! lHl : ll
I . C i | ~ !
v T \ T | | : i 1
: ' ——— N
| L 1 !
300 ) . LA 1] i | N
Col \ prip———— | I ; i "~
[ . 1 [
H : | I | | ] L) I . . |
[ 1 [ v I i .
’(DD [ i |+ i 1 | 1 i ; . | k
. i
: | C | | ! : [ 1 :
T : T : ' k T |
N A ] - 1 [t . | 1 1
TEMP i : . I : | : ] [ [ i o H P |
5TBY. INT. 1 INT. 2 INT. 3 INT. & INT. & INT. 6 INT.7  INT B
[0.0mny. [ SHR _2ZHR. _3HE OD.SHR. 2HR OEHA DS HR:
TIME TIME TiME TineE TIME TIME TIME TIME
Evett
; " - ON Codes
EVENT 1 oN | ! 1
(INDIC-ATOR)
EVENT 2 i on oM 2
(FAN ON)
EVENT 3 | oN ON on N OM ON ON oAl 4
(PROGRAM RUM)
EVENT 4 oM a8
END OF £R0GRAM
EVENT 5 W %
(ADD GHZm. # 7 )
EVENT & l a2
EVENT 7 ,' | 84
EVENT & [ 'l 128
STBY. INT. 1 INT. 2 INT 3 INT, 4 NT. 5 INT. & INT. 7 INT. &
Tatal
Evant ot !/ Z0 i 4 e 4 4 & /4
Codas Options
_ 0N Codes
SECONDS { | | : i. 1
MINUTES Con | | { 2
HOLRS | f 4
ALAAM 1 AS |
EVENT 8
AR dent | ! 18
HOLD AT ém’ |} | | opd o
SuRAnTES ON i . -
5THY. iNT. 1 INT. 2 INT. 3 INT. & INT. 5 INT & NT. T NT. B
Terai bt
Option Ot Z (28
Codas
LOOP #1 LOCP #2 LOOP #3 LINK
Loop trom and af intereal 1_ Looptomend of Imerval Loopfom endcfbmerval Link end of this Prograrmta
ta beginning &f Interval .5'_ to beginfing of Ifterval —_ tabeginming ot Interval —_ beginming ot Program # _g_
How marny imas? .é, How marmy times 7 e FHow marry fimes? _
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PRUGRAMMING WORKSHEET

7 PROGRAM#1 = PAGE 4 FACGRAM#2 = PAGE 5
PROGRAM# . PAGE i PROGRAM#3 = PAGE G FPAOGRAM#4 = PFAGE 7
CUE MENU SELECTION TDUH SETTINGS:
Date: 392 | Date: [ Date:
SEEY | 1 Standby Set Point []:"e) i !
ki) 2 intervai 1 Time Span 0.0 win. !
R Set Point 1 240 .
AEP] 4 interval 2 Time Span [so AR,
58 S| 5 {5et Poim 2 ZH0
inE3| 6 Interval 3 Time Span 2.00 He.
5F J] 7 Set Point 3 {05
nEd| 8 Interval 4 Time Span 2.00
SR 4 9 Set Point 4 o5
ink5] 10 | interval 5 Time Span 0.50
5P 5] 11 | Set Point 5 500
inieh| 12 | interval & Time Span Z2.00
el 13 Set Point B 500
ink ] 14 intarval 7 Time Span .50
5P 3| 15 [ Set Poim 7 200
inH| 18 interval 8 Time Span .50
50 gl 17 | Set Poim 8 700
on £ |18 | Time Unats S (HRS) i
PL 19 Select Proporticnal Band #1 or #2 ! f :
~COP] 20 [ Recovery Qptions after Fower Cutage i
Fral = LOOP 1 fram end of Interval # 7
! En 22 to the baginning of Interval #
! A 23 # of times %
OF-o| 24 |LOOP 2 from and of interval # [o)
& kgl 25 v the beginning of Interval # o
2 Ac| 28 # of imeg (o]
IFra| 27 {LOOP 3 from End of interval # R |
2 Ls| 28 |tothe beginning of Interval # o 5
T nal| 23 | # of times o)
aH| 20 LINE end of this Program o Program # 2
S5k 3 Stanaby Intervali—Event Cutputs ' {
= Intervat 1 —Eveni Outputs 20
2 F{ 33 | interval 2—Event Quiputs &
3 E| 24 | Interval 3—Evenl Oulputs o
Y F] 35 Intervel 4— Event Outpuls [T
5 El 38 | Interval 5—Eveni Quiputs if
& E{ 37 | interval 6—Event Qutputs tf
T Fl BB Intervat 7—Ewvent Dutpids ) B
F F| 38 | imervas B—Event Qutputs I :
=PAGE| 40 | Stanaby Interval— Options o
ECEN S Intsrval 1—Options 2
aF o | 42 | Interval 2--Options o [
o= .o 43 Interval 3—Opilions o) I
s 5] 44 | Interval 4—Options /12T i
of .51 45 | Interval 5—Dptions [
oF G| 46 interval 6—COptions o
=F T 47 1 Interval 7—0Options &
aP g 48 | Interval 8—COptions ok
G5d6] 49 | Guaranteed Soak Difierential .0f
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RAMP/SUAK PROFILE GRAPH

STEY. SETFT.1  SETPT.2 SETPT1 SET®T4 SETFTS SETPTE  SETPLT SETPTA

: ! . ! | | ! v D | .
: ; 1 i | - : i ' L ;
) T i - ! Ll
T | T ! H | T H .
& 'l n i C \ ! T I [
N I I : .- |
; T H [ T 1T 1 I :
P P [ | ]
| L il — _'___' . T i i i !
\ | 1 i ! i 1 j I | . H : H
: ; P i i ; | !__L i
; : I | i | [l 1 vl
' | I ! ) ) L i [ N ! .
1 T 1 e I et A e n ! T
| i [ J ]
i " I ; | : ' . ! .
Lo i | I i [ f :
P : | P i j |
‘ ; P ! ! L | { I
— t T T e e : '
I " ; ]- ! : ] [ :
TEMP, ; | - ' o ' i i - L L i
5TEY. INT. 1 iNT. 2 IMT. 3 iMT. 4 INT. & INT. & INT, 7 INT B
TME  THE TIME TIME TIME TIME TIME  THE
Event
' ON Coaes
EVENT 1 : 1
T e i : I
. ; |
EVENT 2 : ! i z
EVENT 3 ; 4
EVEMT 4 : a
EVEMNT 3 ' 16
EVENT § i ; 32
EVENT 7 ' 64
EVENT & ' . i Z8
5TBY. INT 1 IMNT 2 IMT. 3 IMT. 4 INT. & NT 6 INT. 7 INT E
Tenal
Evert ON
Cooes Options
- i Ol Codes
SECCHRDS i : ! )
HNUTES . ! : ; 5
4OURAS ' ! ! 4
ALAFW 1 AS : ]
EVEMNT : . &
ALARM 2 AS . : )
EVENT ; I ! : 1%
BOLD AT INT. I : : T f
END : ! I I | 4
GLARANTEE | 0 | |
50K ! 128
ETRY. INT. 1 INT. 2 INT. 3 INT. 4 INT. = INT. & INT 7 INT A
Tesal
Qatran O St - T s T s
Coces
Logpiromencat interval .. Loop from enc of fataral - Loopiromend ol Interval Lk eznd o shis Program to
tabaginming ol lmerva L ta beginning of tnterval - tz neqinning of Intarval —_ heginning of Program » N
How many tmes? Hend many iMmas s How miany times? -
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PROGRAMMING WORKSHEET

. PROGRAM#1 = PAGE 4 - PROGRAM#2 = PAGE 5
PROGRAMY ______ PAGE ________ PROGRAM#3 = PAGE 6 PROGRAM#4 = PAGE 7
CUE |MENU SELECTION YOUR SET"NGS'_
Date: - Dae; i Daie:
ladica) 1 Standoy Se! Point :
e 2 imerval 1 Time Span I
Le 3 Set Ponl 1 - I
inke 4 imterval 2 Tme Span !
e 2 & Sel Poird 2
Ink3 6 Imterval 3 Time Span
tb 2| 7 | Sel Foint 3
[l H] Interval 4 Time Span
P 4| 4o Set Foint 4
inE5 1c Interval & Time Span i
EIEIED Set Point 5 |
inkg| 12 Inerval & Time Span !
[ 12 Set Point &
st 14 inigrval 7 Time Span
58 7] 15 | Set Pam 7
intg 16 Interval E Tima Span
LE Bl o1r Sat Point B
on st 18 Tima Units
FL 19 | Select Proporional Band #1 or#2
rEOP| 20 | Recovery Cptions after Power Qutane
Fee] 2 LOOP 1 from end of Intervel #
ko 22 | w the beginning of Interval #
= 23 # ol times
¢Fro| 24 [ LOCP 2 trom end of imervai # i
c to| 25 ¢ the beginning of Imerval # i
& e 26 # of timas
Fre 27 LDOP 3 fmm end of Interval # ,
= Fsl 28 {to the beginning of imerval # :
2 A 29 # of imes :
sl 30 LINK entt of this Pragram to Praoram # _ l
REfE] B Standoy Interval—Event Cutputs i !
5] 32 | imtenal 1—Event Qutputs '
O Imerval 2 —Eveni Outpats , :
T F 34 smerval 3 —Event Dutpats ? !
5 F as imerval 4 --Event Qutpins '
% | 35 | Imterval 5—Event Outpins , i i
o El 37 | imterval 5—Ewvert Oupins I
.+ El 38 Intervai 7 —tvent QOutpute i
& £ 39 | Interval B—Event Quipuis :
afal | 40 | Stangdhy intereai— Optians
o 41 intervat ¥ —0Options
aFf ] 42 Interval 2—0Options
of o 43 Imtarval 3—O0ptions
ao- - 44 IAterval 4= Ophons .
25 45 interval 5—0Options ' |
af 51 48 | nterval 6=0Optons ! :
of . 47 inferval 7—0ptions |
aD B 4B imenda: B—0ptions
TEan]| 49 | Guarameet Sogk Difterennal
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OMEGA warrants this unit to be free of defects in materiais and workmanship and to give satisfactory
service for a period of 13 months from daie of purchase. OMEGA Warranty adds an additional one {1)
maonth grace period to the normal one (1) year product warranty to cover handling and shipping time.
This ensures that cur customers receive maximum coverage on each product. If the unit should
malfunctian, it must be returned to the factory for evaluation. Qur Customer Service Departrment will issue
an Authorized Return {AR) number immediatety upon phone or written request. Lpon 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 been tampered with or shows evidence of being
damaged as a result of excessive carrosion; or current, heat, moisture or vibration: improper specification;
misapplication; misuse or other operating conditions cutside of OMEGA's control. Componeants which
wear or which are damaged by misuse are not warranted. These include contact points, fuses, and triacs.

We are glad to offer suggestions on the use of cur various products. Nevartheless OMEGA only
warrants that the parts manufactured by it will be as specified and free of defects.

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 FITNESS FOR A PARTICULAR
PURPOSE ARE HEREEY DISCLAIMED.

LIMITATION OF LIABILITY: The remedies of buyer set forth herein are exclusive and the total
liahility of OMEGA with respect to this order, whather based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is basad. In no event shall OMEGA be liable for consaquantial,
incidental or special damages.

Every precaution for accuracy has been taken in the preparation of this manual, however, OMEGA
ENGINEERING, INC. neither assumes responsibility 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 eontained in the manual.

7 RETURN REQUESTS / INQUIRIES

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

BEFORE RETURNING ANY PRODUCT{S) TO OMEGA, YOU MUST OBTAIN AN AUTHORIZED BETURN (AR)
NUMBERFROM OUR 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
corrgspondence.

FOR WARBANTY RETURNS, please have the following | FOR NON-WARRANTY REPAIRS OR CALIBRATION,
informaticn available BEFORE contacting OMEGA: | consult OMEGA for current repair/calibraticn
charges. Have the following information avail-
1. P.0O. number under which the product able BEFORE contacting OMEGA;
was PURCHASED, 1. Your P.O. number to cover the COST
2. Model and serial number of the product of the repair/calibration,
under warranty, and 2. Maodel and serial number of product,
3. Repair instructions and/or specific probliems 3. Repair instructions and/or specific problems
you are having with the product. you are having with the product,

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. That way
our customers get the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 1892 OMEGA ENGINEERING. INC, Al rights reserved inciuding illustrations. Nothingin this manual may
be reproduced in any manner, either wholly or in part for any purpose whatsoaver without written permission from
OMEGA ENGINEERING, INC, Printed in U.5.A.



OMEGA" ... Your Source for
Process Measurement and Control

TEMPERATURE .
4 Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
4 Wire: Thermocouple, RTD & Thearmistor

4 Calibrators & lce Peoint References
i Recorders, Controilers & Process Monitors

e Infrared Pyrometers
PRESSURE/STRAIN/FORCE

2+ Transducers & Strain Gauges
[ Load Cells & Pressure Gauges
& Displacerment Transducers

& Instrumentation & Accessories

FLOW/LEVEL

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

[ Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

pH/CONDUCTIVITY

' pH Electrodes, Testers & AccesSories

4 Benchtop/Laboratory Meters

[ Controllers, Calibrators, Simulators & Pumps
4 Industrial pH & Conductivity Equipment

DATA ACQUISITION

[ Data Acquisition and Engineering Software
[ Communications-Based Acquisition Systerns
i Plug-in Cards for Appie, IBM & Compatibles
¥ Datalogging Systems

¥ Recorders, Printers & Plotters

HEATERS

[+ Heating Cable

¥ Cartridge & Strip Heaters
= Immersion & Band Heaters
4 Flexible Heaters

& Laboratory Heaters



Servicing USA and Canada: Call OMEGA Toll Free

ONMEGA Engineering, Inc.

One Omega Drive, Box 4047
Stamford, CT 06907-0047 U.S.A,
Headquarters: (203) 359-1660
Sales: 1-800-826-8342 / 1-800-TC-OMEGA
Customer Service: 1-800-622-2378 / 1-B00-622-BEST
Engineering: 1-800-872-9438 / 1-800-USA-WHEN
FAX: {203} 359-7700 TELEX: 396404 EASYLINK;62968934 CABLE: OMEGA

Servicing Europe: United Kingdom Sales and Distribution Center

OMEGA Technologies Ltd.

0. Box 1, Broughton Astley, Leicestershire
LE9 6XR, Engiand
Telephone: {0458) 285520 FAX: (0455) 283912

The OMEGA Complete Measurement and
Control Handbooks & Encyclopedias™

+» Temperature » pH and Conductivity
= Praessure, Strain & Force »  Data Acquisition Systems

* Flow and Level »  Electric Heaters

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



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

