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This control is ideal for 2 independent temperature processes. This space saving design combines 2 controls into one
package to maximize bench space. This control displays both the setpoint and process temperature and uses the most
modern control technology for the best temperature stability. The Auto-tune feature minimizes setpoint overshoot and
learns your process. Changing your setpoint is easily done with the interface keys. Several input types are available. This
unit comes with an audible alarm function, 6’ detachable power cord and grid support bracket, which is ideal for fume
hood mounting to maximize bench space. This family of control accepts a type "J", “K”, “T” thermocouples or RTD input
depending on the model ordered.

The control automatically sets the PID parameters through a "learning" sequence in the auto-tuning mode. PID
parameters include proportional band, reset/integral and rate/derivative. User-friendly features include automatic LED
indicators to aid in monitoring and setup, as well as dual LED displays for process temperature and set point indication.
This control automatically stores all information in a non-volatile memory.

Control Features

On/Off power switch.

On/Off alarm switch.

15A total output. (7.5A max load per channel output)
Circuit protection (fuses)

Audible alarm.
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32nd DIN PID Controller

With a few exceptions, all of the key functions described for the 16™ DIN PID Controller apply to the 32
DIN PID Controller as well
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Figure 3. Digital Control Module Detail

How to Setup and Operate each Channel

First, connect the heater load and the sensor to the load and sensor receptacles on the front panel. Next, plug the control
line cord into an appropriate 3-wire grounded power receptacle. Push the power switch to the "ON" position. Wait five
seconds for the control unit to energize.

The control is shipped from the factory with the display reading in degrees C. If a display in degrees F is desirable, press
the UP/DOWN arrow keys simultaneously for three seconds to access the Setup Page. Press the Advance key until the
Celsius_Fahrenheit parameter [C-F] is shown on the display. Press the UP arrow key to change from C to F.

After changing the display, press the Infinity key to display the set point temperature and the process temperature
(temperature at the sensor).

To begin the heating process, use the Up/Down arrow keys to enter the desired set point temperature. This is shown in
the right portion of the display. Auto-tuning is recommended in all applications. Auto-tuning allows the control to set the
PID parameters without those parameters being manually entered/calculated by the user. It also minimizes the amount of
temperature overshoot of the set point and decreases the time required for the process to stabilize. See page 8 for
instruction on performing the auto-tune function.

It is recommended that the auto-tune feature be used every time the process temperature set point has been changed. If
the process is being repeated, the parameters learned in the initial setup are stored in the memory of the control and the
auto-tune process isn’t required to be repeated in most applications.

Control Sensor

Proper placement of the sensor can eliminate many problems associated in the total operation of the system. The probe
should be placed so that it can detect any temperature change with little thermal lag. In a process that requires fairly
constant heat output, the probe should be close to the heating source. In processes where heat demand is variable, the

probe should be placed close to the work area. Experimenting with probe location should be tried to provide optimum
results for your particular process.

Specifications
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Control Mode
- Microprocessor-based, single input, single output.
- PID parameters

Proportional band: 1 to 999° F

Reset: 0.00 to 99.99 repeats per minute.
Integral: 0.00 to 99.99 minutes per repeat.
Rate or Derivative: 0.00 to 9.99 minutes.

Operator Interface

- Advance, Infinity, Up and Down keys and ON/OFF switch.

- Dual, four digit LED displays.

- Thermocouple receptacle or (RTD) and 3-wire load receptacle.

Input

- Type J, K, T thermocouple or (RTD): input grounded or ungrounded.

- Automatic cold junction compensation and break protection for sensor.
- Degrees F or degrees C display; user selectable (preset for degrees C)

Range Type J: -200°C to 1200°C
Range Type K: -200°C to 1370°C
Range Type T: -200°C to 400°C
Range Type RTD: -200°C to 800°C

Primary Output (Heating or Cooling)
- 7.5A max load per channel output, @ 120VAC.

Accuracy
- Calibration accuracy: 0.1% of span.

- Temperature stability: 0.2 °F /°F rise in ambient maximum.
- Voltage stability: 0.01% of span / % of rated line voltage.

Power
-50/60 Hz 5%
- Data retention upon power failure via nonvolatile memory.

Operating Environment
- 3210149 °F/0to 65 °C; 0to 90% RH, non-condensing.
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Setup Menu

To enter the Setup Menu push and hold
the up and down arrow keys for ap-
proximately 3 seconds. Once there, push
the green advance key to scroll through
to the prompt of choice and then use
the up and down arrow kei;s to change
the range. At any point within the Setup
menu to return fo the default display
push the Infinity & key.

Setup Menu

\

07/14

CLol Lockout Menu
[C5E n) Sensor Type
L ) Linearization
CdE L Decimal

VCCZF: Display Units

L o) Range Low
zh 2 Range High
[CF a1 Function One
Cok Y Output Type
CFag) Function Two
hAY; Heat Algorithm
RS Heat Hysteresis
CLAS) Cool Algorithm
CAE Y Alarm Type

CAR Y, Alarm Hysteresis
AL A) Alarm Latching

[CHb L] Alarm Blocking

[CAS Alarm Silencing

[AigSP; Alarm Display

P! Ramp Action

ek Ramp Rate

[oh T Power Scale High Output 1
[oh22) Povier Scale High Output 2
[PAZT Upper or Left Display
[PRZZ; Lowier or Right Display
CAdS Zone Address
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Setup Menu

16t & 3204 DIN PID Controller

Display Parameter Name Description Range (Defaults are shown hold)

Lol |LockoutMenu Tto§

[LoC] Set the security clearance level. The user can access the selected leveland all | 1 Operations Menu (read only, AM button disabled)*
lower levels.

Appears if: Always

2 Operations Menu (A/M button disabled, Set point RAV)*

3 Operations Menu (A/M button enabled, Set point R/W, Control
Mode RIW)*

4 Operations Menu RW access*
§ Operations Menu and Setup Menu full R/W access
*You can change the security level at any level

Sensor Type
Set the analog snsor type to match the device wired to this input.

Appears if: Always

(8€n]
[ SEn)

kL Thermocouple
[wol & Volts dc
CP"M8) Miliamps de
(T4 RTD 100

(L2n) | Linearization CJd
[ Lin] Set the linearization to match the themocauple type wired to this input CH K
For example, select ) for atype K thermocouple. : 0
Appears if: Sensor Type is sét to Thermocouple. E”J
Cos
CeT
dEL) |Decimal ; 0 Whole
dEC Set the pracision of the displayed value. Y
L Appears if: Always CLID) Tenths
00 Hundredths
—(ZF) |Display Units E=BHF
[CA ' Select which units will be displayed. %
i Appears if: Always d
Clo) |Range Low +1,999.000 to 9,999,000
[rLo] Set the low range of the set paint. 0.0
Appears if: Always ‘
[chZ |Range High -1,999.000 to 9,999.000
[ chi] Set the high range of the set point,
Appears if: Always
—Fad |Functionof Output1 CoFFi oM
fnl Selest which function will drive this output. y
(fn1] 4 (Cool Cool
Appears if: If output 1 is orderad
(hEAE Heat
(AL, arm
ZokY) |OutputTy : , - (uoL &) Volts
[oy] Selectwreiher the procass output will operate in volts or milliamps. PR Milamps

Appears if: A process output (PM _C _F _-_AMAB _ )
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To enter the Setup Menu push and hold
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the up and down arrow keys for ap- Se}‘up Mad"“
proximately 3 seconds. Once there, push | 16 & 321 DIN PID Gontroller
the green advance key to scroll through
tg the Pfoénélt of choice kand thel;] lse Display Parameter Name Description Range (Defaults are shown bold)
the up and down arrow keys to change - )
the range. Atany point within the Setup [“,,fg']'a it bl de this outp, CofF) g"|
menu to retur tothe default disply Appears If: f output 2 s ordered [fooL: "
push the Infinity & key. (hERE Heat
(ALY Mlam
Setup Menu
hAY |Heat Algorithm CofF 0ff
" Lockout Meny h Set the heat control mathod. Gy
ol [hAdl Appears if: Output 1 or 2 sat to heat EP""d: PID
["GE ) Sensor Type longF, On-Off
(L 2o Linearizaion ChSD) Hygtmsls (Heat & Cool) —— : 010 9.999.000°F o unis
st ¢t the control switching hysteresis for on-off control. This determines how far into o
L) Decimal L v region the process vlue naeds o move before the output tums on. 0105555.000°
VEC:FI Display Units Appears if: Heat or Cool Algoritm is sét to On-Off Units, 3.0°F or 2.0°C
CZL o) Range Low LAY | Cool Agorithm CofF)0f
: CA Set the cool contral method. —3—
(b Range tigh (64 Appears If. If Output 1 or 2 is setto cool LP:“’: Y
F 1 Function One longF) On-0f
.k 4] Output Type Ay |Alam CofF o
Catd] pl " [At] Select how the alamn will or will not track the set point. PEAL Procss
CF ) function Two Appears if: Aways : i
CRAY Heat Aot IESL) Dolen
=7 ) ApY) | Alarm Hysteresis 0.001 to 9,999.000°F or units
A Ch3L) HeatHyserests Ah Set the hysteresis for an alam, This detemines how far into the saf region the )
: ; [Ahy] i T b the Ty car i cokid 0.001 to §,855.000°C
LAY Cool Algorithm process valug needs to move before the alarm can be cleared. :
- Appears if: When alam type Is set to process or deviation alarm Units, 1.0°F or 1.0°C
Y Alarm Type
. ALR) | Alarm Latching [nL Ak] Non-Latching
A o) Aarm Hysteresis (ALY | Tomam tchngonor oft A ihed b bs tobe e off byt wer. | — aE) Lacin
AL B Alarm Latching Appears if: When alam type is set to process or deviation alarm LA 0
CAb L Marm Blocking AbL) |Alarm Blocking CofF 0ff
_ , [AbL] Selectwhen an alam will be blocked. After startup and/or after the sat point chang- TR Starty
CAS Nlarm Siencing &, the alam will be blocked untl the proosss valus enters the nomnal range. 5k Lo
(RSP arn Disly Appears if. When alam typa is set to process or deviation alarm (G P Set Point
' ) Both
[P) Ramp Action both,
" Ramp Rat TAS | Alarm Silencing CofF)0ff
Ceck]Ramp [ ASi] Tum alam silencing on to allow the usar to disable the output tied (canfigured) to Conln
(o T Power Scale High Output 1 this alam ¢
(a2 Power Sl High Outut2 Appears if: When alarm type is set to process or deviation alarm
L
(PAZT Upperor Lett Display | AdSP) | Alarm Display . CofFOf
s o [AdSP) | Display an alarm message when an alam is active. TaniOn
(PR Lower or Right Display Appears if: When alam type is set to process or deviation alarm -
U A Zone Address




To enter the Setup Menu push and hold
the up and down arrow keys for ap-
proximately 3 seconds. Once there, push
the green advance key to scroll through
to the prompt of choice and then use
the up and down arrow keys to change
the range. At any point within the Setup
menu to return to the default display
push the Infinity & key.

Setup Menu

CL o[ Lockout Menu
[CSE n) Sensor Type
L ) Linearization
[CdEL Decimal

N CLZF) Display Units
CzL o) Range Low
=k Range High
[CF a1 Function One
Cok Y Output Type
[CF a2 Function Two
ChA Y Heat Algorithm
V' N RS Heat Hysteresis
LA Cool Algorithm
CAE Y Alarm Type
AR Y) Alarm Hysteresis
AL A Alarm Latching
[CAb L) Alarm Blocking
A5 Alarm Silencing
[A.g 5P Alarm Display
—ZP) Ramp Action
k) Ramp Rate

Cole-Parmer:

essentials

Setup Menu
16t & 32 DIN PID Controller
Display Parameter Name Description Range (Defaults are shown bold)
P Ragvp Action . CofF off
P elect when the controller's set point will ramp to the defined end sst point. —
[Pl Appears if: Always C5kc Srtp
[SE PE] Sat Point Change
[bok k) Both
rr k] |Ramp Rate 1.0°F or units
[rr] Set the rate for the s2t point ramp. Set the time units for the rate with the Ramp 1.0°C
Scale parameter.

Appears if: Ramp Action is set to Startup, 82t Paint or Both.

loh 1 |Power Scale Output High 1

0.0to 100% Decrease this value if excessive

[ohit] Apset m?fxig‘;mlr;“r of :’lt'tp:‘ 1trange. 100.0 temperature overshoot is occurring.
pears if: Qutput 11s sat to hea

‘oh1o) | Power Scale Output High 2 0.0 to 100%

[ohi2) Set maximum value of output 2 range. 100.0

Appears if: Output 2 is 2t to heat

‘PR |Upper or Left Display
[PAr] Select parameter to display.
Appears if: Always

[ACP ) Active Process Value
[nonE none

[PRZQ) |Lower or Right Display
[PA2) Select parameter to display.
Appears if: Always

[ALSP) Active Set Point
AR Alarm High Set Point
CAL o Alam Low Set Point
[nonk’ None

"RdS) |Zone Address - Standard Bus Communication
[Ad.S) Set zone address from 1-16.
Appears if: Always

1-16
1

[@h 1 Power Scale High Output 1
loh 22" Power Scale High Output 2
[PAZ_T Upper or Left Display
[PAL’ Lower or Right Display
[CA4S) Zone Address
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Upon power up of the control, using

the advance key will scroll through the
various prompts found in the Operations
Menu. At any point within the Operations

menu to return to the default display
push the Infinity & key.

Operations Menu

g\ AUE Autotune
[T Control Mode
v

&) Time Integral
[—& g1 Time Derivative
[o.E & 1 Time Base
[o.£ b2 Time Base

./

[Ch.Pg] Heat Proportional Band
[CLP&) Cool Proportional Band

[TAL o) Alarm Low Set Point
[CAA . Alarm High Set Point
[T.L A Calibration Offset

Alarm: To change the upper
alarm setting press the
Advance key until Ahi
appears and then use the
up/down arrow keys. When
finished press the infinity
key. Once an alarm
conditions happens the alarm
will sound and remain on
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Operations Menu: Used mainly for Autotune and Alarm setup

Operations Menu
16t & 32 DIN PID Controller

until the process value drops
below the established limit.
At any time you may turn off
the audible alarm by turning
off the alarm switch. An
alarm condition will also
appear on the display.

07/14

v

Display Parameter Name Description Range (Defaults are shown bold)
CAUE] | Autotune "nolNo
[AUt] Start an autotune. While active the upper or left and lower or right display will T YES)Yes
flash gUn Tand REEn.
Appears if: Heat or cool algorithm set to PID
L | Control Mode Active CoFF)off
[CM) View the current control mode. AUE o) Auto
Appears if: Always 18~ Manual
ChPb. | Heat Proportional Band 0 to 9,999.000°F or units
[ h.Pb] Setthe PID proportional band for the heat outputs. 0 to 5,555.000°C
Appears if: Heat algorithm set to PID Units. 25.0°F or 14.0°C
(P, | Cool Proportional Band 0 to 9,999.000°F or units
[ C.Pb] Set the PID proportional band for the cool outputs. 0 to 5,555.000°C
Appears if: Cool algorithm set to PID Units, 25.0°F or 14.0°C
& | Time Integral 0 to 9,999 seconds per repeat
[ ti] Setthe PID integral for the outputs. 180.0
Appears if: Heat or cool algorithm set to PID
[t d | Time Derivative 0 to 9,999 seconds
[ td] Setthe PID derivative time for the outputs. 0.0 seconds
Appears if: Heat or cool algorithm set to PID
(o b T | Time Base Output 1 0.1 to 60.0 seconds (solid-state relay or switched dc)
[o.tb1] Set the time base for fixed-time-base control. 5.0 to 60.0 seconds {mechanical relay & NO-ARC power control)
Appears if: Output 1 set to heat or cool with control algorithm set to PID. 1 sec. [SSR & sw dc], 20.0 sec. [mech. relay & NO-ARC]
(o b2 | Time Base Output 2 0.1 to 60.0 seconds (solid-state relay or switched dc)
[0.tb2] Set the ime base for fixed-time-base control. 5.0 to 60.0 seconds {mechanical relay & NO-ARC power control)
Appears if: Output 2 set to heat or cool with control algorithm set to PID. 1 sec. [SSR & sw dc], 20.0 sec. [mech. relay & NO-ARC]
AL o] | Alarm Low Set Point -1,999.000 to 9,999.000°F or units
[A.Lo] Process - set the process value that will trigger a low alarm. -1,128.000 to 5,537.000°C
Deviation - set the span of units from the closed loop set point that will trigger Units, 32.0°F or 0.0°C
alow alarm.
Appears if: If Alarm Type (A.ty) is set to Process or Deviation Alarm
[CAh_L | Alarm High Set Point -1,999.000 to 9,999.000F our units
[Ahi] Process - set the process value that will trigger a high alarm. 1,128,000 10 5,537.000 C
Deviation - set the span of units from the closed loop et point that will trigger Units, 300.0 F or 150.0 C Change this value for upper alarm
a high alarm. T ’
Appears if: If Alarm Type (A.ty) ie set to Process or Deviation Alarm
(A | Calibration Offset -1,999.000 to 9,999.000°F or units
[i.cA] Set an offset value for a process output. -1,110.555 to 5,555.000°C

Appears if: Always
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How to Tune and Operate

Manual operation provides direct (time proportioned % time) control from -100% to 100%. A negative value is allowed
only when Ot 1=Cool. Automatic operation provides sensory feedback ON/OFF or PID control. When the operation
transfers from automatic to manual operation, the power level from automatic operation is retained and restored to the
previous set point.

The % LED indicates manual operation. The LED is on when in Manual operation and off when in AUTO operation.
When the LED is flashing, press the Infinity key again within 5 seconds to complete the change in operation. It the
sensor is open and LOC=0, 1 or 2, the control switches to Manual operation if the output was stable before the break
occurred.

Tuning-Automatic

It is recommended that auto-tuning be used each time a new process is initiated. If the process is being duplicated, the
parameters learned in the initial auto tune setup are stored in the memory of the control and the auto-tune procedure isn’t
required in most applications.

Auto-tuning: This control can automatically tune the PID parameters to fit the characteristics of your particular thermal
system.

Auto-tune can only be used when Output 1 setting is hEAt and heat algorithm (h.Ag, page 5) is set for PID mode. The
heat algorithm setting is set for PID from the factory. When the auto-tune sequence has started, the display will flash
between tunl-attn and the main operation screen.

Changing the set point, while in auto-tune mode, will not change the set point value. The displayed value will change but
the control has locked in the original set point value tell the auto tune in complete or has been turned off by the user. Once
the control has finished "learning” the system, it returns to standard PID control with the values automatically set. Auto-
tuning is complete within 80 minutes. In order for the control to successfully complete auto-tune, the process must cross
the 90% set point value four times within 80 minutes after auto-tune has started. If this does not happen within the 80
minute time limit, Pb1 remains at 0 and the control will operate with the factory default PID values.
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Auto—tune Auto—tune
Begins Complete
200 1= — Set Point
180 +
g T~ Frocess
£ 100 Set Pomt
Time

To start auto-tuning:

Set the set point value with the arrow keys to the desired temperature of operation.

Press the Advance key until the Aut prompt appears on the display.

Change the parameter to YES with the arrow keys.

Press the Infinity key to display the set point and sensor temperatures. While the control is in the auto-tuning
mode, the display will alternate between the set point and the "Aut" prompt. When tuning is complete, the lower
display indicates only the set point.

5. When tuning is complete, the lower display indicates setpoint only and Aut reverts to OFF. The control installs
appropriate PID tuning parameters and retains them in the non-volatile memory.

PoONPE

*To abort auto-tuning, the operator must reset Aut to OFF. Auto-tuning may also be aborted by cycling power off and on.
In all cases, aborting auto-tuning restores all original factory default values.

Temperature overshoot

In most cases this is due to a small sample size being heated with a high wattage heater. The control is set at the factory
with the Power Scale High Output 1 with a value of 100. This value can be adjusted in the setup menu, reference page 6
for instructions on how to change value. If excessive temperature overshoot is occurring, adjust the value to 50 and start
the heating process from ambient room temperature. If excessive temperature overshoot is still occurring, decrease to a
lower value and repeat heating process from ambient room temperature. If the process temperature never makes it to the
set point temperature value, increase the power scale high output 1 value. This process can take several value changes
to obtain proper temperature control with your particular application setup. It is recommended to initiate the auto-tune
process again after the proper power scale high output 1 value has been determined for your application.

Error Code Definitions and Actions:
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Responding to a Displayed Message

An aotive message will cause the display to toggle  [FLE 1) Alarm High 1 {sensor input above high
between the normal settings and the active mes- alarm set point)

sae in the upper or left display and [Attn] in the [ELE 1] Alarm Error 1 (akarm state cannot be
lower or right display. Your response will depend determined due to lack of sensor input)

on the message and the controller settings. Some . -
messages, such as Tuning, indicate that a process lﬁmﬁ'{g rttlllgpuléltn:ﬁ?snr Is not providing a

is underway. If a message is generated in the , ) ,
right or lower display that can be cleared (such [El [ Tuning {controller is autotuning the

as [ELE 1)), simply push the infinity & key o conirol loop) _
execute the action (L1 -1) [T P 1) Ramping (controller is ramping o a
[BLL 1 Alarm Low 1 (sensor input below low new set point)

alarm set point)

If error doesn’t clear by pressing the infinity key, cycle the main power of the control.
GLOSSARY

Automatic prompts: Data entry points where a microprocessor-based control "prompts” or asks the operator for
information input.

Auto-tune: Automatically tunes the parameters to fit the characteristics of your particular thermal system.
Cold junction compensation: Electronic means to compensate for the effect temperature at the cold junction.
Cycle time: The time necessary to complete a full On-through-Off period in a time proportioning control system.

Derivative/Rate: Anticipatory action that senses the rate of change of the process, and compensates to minimize
overshoot and undershoot.

Default parameters: The parameters (programmed instructions) permanently stored in microprocessor software to
provide the data base.

Droop: Difference in temperature between set point and stabilized process temperature.
Hysteresis: In On/Off control, the temperature change necessary to change the output from On to full Off.
Input (sensor): Process variable information being supplied to the instrument.

Integral/Reset: Control action that automatically eliminates offset, or "droop", between set point and actual process
temperature.

Offset: Adjustment to actual input temperature and to the temperature valves the control uses for display and control.

ON/OFF control: Control of temperature about a set point by turning the output full On below set point and full Off above
set point.

Output: Action in response to difference between set point and process variable.
Overshoot: Condition where temperature exceeds steeping due to initial power up or process changes.
Parameter: a physical property whose value determines the response of a electronic control to given inputs.

PID: Proportioning control with auto-reset and rate.
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Process variable: Thermal system element to be regulated, such as time, temperature, relative humidity, etc.
Proportional band: Span of temperature about the set point where time proportional control action takes place.
Set point: Intended value of the process variable.

Thermal system: A regulated environment consisting of a heat source, heat transfer medium, sensing device and a
process variable control.

Thermocouple: Temperature sensing device that is constructed of two dissimilar metals wherein a measurable,
predicative voltage is generated corresponding to temperature.

Thermocouple break protection: Fail-safe operation that assures output shutdown upon an open thermocouple condition.

Time Proportioning Control: Action which varies the amount of ON and OFF time when "close" to the set point (within the
proportional band). This variance is proportional to the difference between the set point and the actual process
temperature.

Maintenance
Simple preventative maintenance steps include keeping the controller clean. Protect it from overload, excessive dirt, oil
and corrosion.

Warranty

Cole-Parmer, for itself does hereby offer a warranty for products from the date of receipt by the user, under normal and
proper usage, against defects in workmanship and materials for 12 months, and will repair or replace any defective
part(s) without charge when same is shipped Prepaid to Cole-Parmer from which the product was originally purchased.

Should the nature of any defect require that the product, or any constituent portion thereof, be returned to Cole-Parmer,
Vernon Hill, Illinois, prepaid for service, a condition precedent to any return shall be the procurement of authorization from
Cole-Parmer assigning a Return Goods Number to the product or part requiring service.

Parts and accessories manufactured by others are warranted only to the extent of the regular warranty of the
manufacturer or supplier of such materials and only insofar as Cole-Parmer is able to transfer the benefits of warranty
coverage, if any, to the user. Any adequately warranted defective part or accessory manufactured or supplied by others
may be exchanged through Cole-Parmer for a replacement part is shipped prepaid and received at Cole-Parmer within 30
days from the date any replacement part is obtained by the user.

This warranty supersedes and is given in lieu of all implied warranties, and is void if the user causes damages from
improper usage of product under normal operating conditions.

12 MONTHS LIMITED WARRANTY ON ALL PARTS AND LABOR IS GIVEN BY COLE-PARMER.

CATALOG NUMBER 3622571, 3622572, 3622573, or 3622574

SERIAL NUMBER

DATE OF PURCHASE
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