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GENERAL INFORMATION
REGARDING DESIGN TEMPERATURE

Our custom chiller systems are designed to
maintain the temperature of cooling fluids within a
selected temperature range. Each of our units is
tested through monitored operation within design
parameters. This enables our experienced
technicians to calibrate all instrumentation
precisely to the customers needs and verify that
each individual unit will function as specified.
Supporting test data is enclosed either in digital
format or in print.

The units are designed to operate efficiently within
given parameters. Due to varying heat exchange
rates outside of design temperature, it is highly
recommended that the machine operate only at
temperatures within 10°F of the specified
temperature. Consult the factory if a process
requires changes in excess of 10°F in either
direction of design temperature.

INSTALLATION:

1. Read and follow all information included with
the chiller manual.

2. Read and understand all warning labels and
tags on the chiller before installation.

3. Ensure the unit is placed on a flat, level, hard
surface. Unless the chiller has been built for
outdoor operation, it must be placed indoors.
Space above and around the unit must be
capable of dissipating the heat rejected by the
chiller and allow room for servicing. Keep the
unit at least 3ft away from walls or other
objects and allow full access to all openings
and electrical enclosures. At a minimum, 8ft of
clearance is required above the unit for proper
air circulation around the chiller as shown in
Fig 1.

4. Chillers with solid feet should be secured using
the provided mounting holes if possible. Units
that have caster wheels should be locked to
ensure the chiller does not move around.

3FT
MIN.

Figure 1. Minimum Installation Clearances

5. Connect fluid lines to the proper fittings from
the process to the chiller marked “FLUID INLET
TO CHILLER” and “FLUID OUTLET FROM
CHILLER"”. Make sure that the flow of fluid to
and from the unit can not be shut off or
blocked while the chiller is in operation. Piping
size should be large enough to match the fluid
flow conditions, generally the size of the
fittings on the chiller.

6. Fill the process plumbing and, if applicable, the
chiller reservoir with the proper type and
amount of  fluid. Check with the
manufacturer of the process equipment
for specific fluid requirements. Refer to
the "Process Fluid Recommendations”
section of the manual for information on
using water in the chiller.

7. Purge any air out of the fluid system to ensure
that the pump suction is flooded. If possible,
bleed any air trapped in the pump by opening
the vent plug at the top of the pump until no
more air comes out and fluid is present in the
pump cavity.

DO NOT ALLOW THE FLUID PUMP TO RUN DRY.
THIS WILL DAMAGE THE PUMP SEALS AND
WILL NOT BE COVERED UNDER WARRANTY.

8. Connect any communication wiring between
the chiller and process equipment including
remote controls and interlocks. All
communication and remote wiring is to be
provided by the customer. Refer to the chiller’s
electrical prints for information on wiring
locations.



9.

10.

Run power wiring to the chiller's main
disconnect. Conductor size should match the
chiller’s disconnect size and power

requirements in accordance with local codes.
Ensure the power supplied matches the chiller
data plate requirement for voltage, frequency,
and amperage.

All inclusive units are shipped with the proper
refrigerant charge in place. No adjustments

BASIC COMPONENTS:

11.

should be necessary to the refrigeration system
before startup. Refrigeration service valves are
shipped in the open (back-seated) position.

Chillers with a remote condenser are shipped
with a nitrogen charge from the factory. Refer
to the included refrigeration drawing or contact
Industrial Molding Supplies (IMS)

instructions on installing remote condenser
units.

Refer to Figure 2 for identification of the main parts on a standard IMS chiller.

Please note that this is

only a general representation of components and the model of your chiller may differ from the design
shown. Contact Industrial Molding Supplies for specific component information regarding your chiller.
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Basic Air-Cooled Chiller Components



PRE-STARTUP PROCEDURE:

Complete all steps of the installation process
before applying power to the chiller.

If the unit is equipped, ensure the system
switch is in the OFF position, then turn on the
main power disconnect. The temperature
controller will turn on and automatically go into
a self-test. When the self-test is complete, the
controller will begin to monitor the process
fluid.

For units that run on three-phase power,
motor rotation must be checked and
corrected to avoid damaging the chiller
and voiding the warranty. If the chiller is
equipped with a phase protector, the unit will
not start up and may display a fault if phase
rotation is not correct. Correcting phase
rotation should make this fault go away.

Single phase units will not be affected by any
certain phase rotation and should continue on
with step 4 of the pre-startup procedure.

If the unit is equipped with a process fluid
pump, phase rotation can be checked by briefly
turning on the system and allowing the pump
to energize. Watch the rotation of the cooling
fan on the pump to see that it is turning in the
direction indicated by the rotation arrow on the
pump motor. Do not use condenser fans to
judge phase rotation as many three phase
units have single phase fans and will run

correctly from IMS even with incorrect power
phasing.

If the unit does not have a pump or any other
visual method of checking rotation, a phase
checking device can be used to check power at
the disconnect. All components of the chiller
are wired to operate with a “right-hand” phase
rotation. If you do not have a phase checking
device, a certified refrigeration technician
should be utilized to monitor refrigerant
pressures as the chiller compressor comes
online.

All motors within the chiller are
synchronized at the factory for proper
rotation. If one motor is turning in the wrong

direction, all other motors will as well. DO
NOT change the orientation of any motor leads
within the chiller. If phase rotation is incorrect,
shut off the power feed and change any two
incoming power leads BEFORE the main
disconnect.

4. Chillers two tons or larger are equipped with a
compressor crankcase heater. These units
must have power supplied to the unit with only
the disconnect switch on for 8 hours prior to
starting the chiller. This will raise the
temperature of the compressor oil
enough to vaporize any refrigerant
that may be in the crankcase oil. A
Failure to allow this warm-up
can result in compressor damage.

5. Ensure all process fluid lines and shutoff valves
are open and the system is able to flow freely.
Re-check the fluid level in the system before
continuing with the startup.

INITIAL STARTUP & OPERATING
PROCEDURE:

1. Complete all steps of the pre-startup procedure
before starting the chiller process.

2. Before turning on the chiller system, become
familiar with the operation of the temperature
controller on the chiller. Refer to the
temperature controller guide in this manual for
instructions.

3. Turn on the chiller process by moving the
selector switch to either ON or LOCAL. If the
unit is wired to start remotely, turn the selector
switch to REMOTE and start the chiller from the
other location.

Chillers that do not have a process selector
switch or remote control should begin the
chilling process as soon as the disconnect
switch is turned on.

4. If the unit is equipped with a process pump, it

will energize and produce flow as soon as the
chiller is turned on. Monitor any system



pressure gauges and make note of initial
pressures. The pump may need to run for
several minutes to allow any air to be worked
out of the system before regular flow is
established. Any fluid bypass valves in the
system should be factory set according to
customer specifications but may need slight
adjustment in the field. Consult the factory
before making any adjustments to the
system.

Check the entire fluid system for leaks and
ensure there is flow throughout the system.

After the pump turns on, the temperature
controller will then analyze the process fluid
temperature and determine whether or not
cooling is needed. If the fluid temperature is
above setpoint, the refrigerant compressor will
commence and begin cooling the fluid.

Monitor the chiller to ensure it is performing as
designed. The chiller should be able to
maintain the desired fluid setpoint under a full
load from the process. Slight adjustments may
be necessary according to your specific
process. Please consult a technician at

Industrial Molding Supplies before making any
changes to the unit.

DO NOT SWITCH OFF THE CHILLER USING
THE MAIN POWER DISCONNECT. To turn off
the chiller process, move the selector switch to
the OFF position. With the selector OFF, the
temperature controller display will be on to
monitor the process, but indicate the system is
off. This keeps the power to the

crankcase heater and allows a

controlled shut-down and pump-out A
process which prevents compressor

damage when starting again. Power should
only be switched off when service is required
and only after the unit has been switched off
for at least 30 seconds. J-Series chillers do not
have a separate on/off switch and power
disconnect and can be switched off directly.

If the unit is equipped with a fluid maintenance
heater, the heater will operate if the fluid falls

below the factory setpoint and will operate with
the selector switch off.

MAINTENANCE :

Proper maintenance is the key to extending

the life of your chiller.

Routine checks and a

watchful eye will minimize costly repairs and down
time. Establish a regular schedule of maintenance
depending on the amount the chiller is used and
the environment in which it is used. Environments
that are very dirty or dusty will require more
attention than ones that maintain a cleaner
atmosphere.

This list of maintenance items will help to ensure
an operational chiller:

1.

Inspect and clean condenser / air filters
Excessive buildup of dirt, oil, and other debris
on the condenser coil will cause refrigerant
pressures to increase and not allow the unit to
perform to its full capacity. Ensure the fins of
the condenser are clean and not damaged to
keep airflow at a maximum. Use compressed
air at no more than 30PSI to blow out the
condenser in the opposite direction of air flow.
If the unit is equipped with air filters, clean
them with compressed air or wash them out
with  water and allow drying before
reinstallation.

Check water quality/glycol mixture

The process fluid should be clean and free of
contaminants. If the chiller has a reservoir,
check for debris or contaminants which could
reduce the efficiency of your chiller. Check for
normal inlet and outlet fluid pressures through
the chiller. A large pressure differential could
indicate a plugged heat exchanger or dirty
tank. Test the process fluid to ensure proper
freeze and corrosion protection in accordance
with original design specifications. Do not test
the process fluid from the sight glass due to
the lower turnover at that location.

3. Inspect fluid filters

Fluid filters should be clean enough to allow for
proper flow and pressure in the system. An
increased fluid pressure on the system may
indicate a dirty filter. Replacement of fluid
filters should be done at regular intervals to
keep the fluid system clean and free flowing.
Inspect fluid filters shortly after initial start-up
of the chiller and establish a basis for how
frequently they may need to be changed in the
future.

4. Inspect fluid system



Visually check for fluid leaks throughout
system. Physically check for loose pipe fittings
or hoses. Ensure that no plumbing parts are
wearing, cracking, or chafing.

5. Check voltage & amp draws
Check for proper incoming voltage and current
draws on all motors and heaters. Refer to the
chiller’'s electrical schematics or the motor
nameplate for proper voltage and amperage
ratings. Readings should be within +/- 10% of
the nameplate and have a maximum difference
of +/- 2% between each phase.

6. Inspect mechanical components

Check mechanical components of the chiller for
signs of wear or over-heating. Metallic sounds
or other excessive noise could indicate a
problem with the chiller. Discolored paint or
metal could be a sign of a motor under
excessive load and over-drawing current. Keep
all components with lubrication fittings properly
filled according to the nameplate data or
information tag.

7. Check all wiring
Ensure the chiller’'s main power disconnect is
OFF. Check the electrical box and all junction
boxes for any loose or damaged wiring.
Replace any wiring that could cause problems
with shorting or unintentional grounds.

8. Inspect/test refrigeration system

Check the inside of the chiller for evidence of
refrigerant leaks. Spots of oil inside of the
chiller or refrigeration lines covered in oil could
indicate a possible leak. Have a certified
refrigeration technician check the refrigeration
system for proper operation. The technician
should leak check the unit, monitor operating
pressures, and adjust as needed.

9. Pump seals
All pump seals are designed to have some
leakage to promote long seal life. The two
parallel parts of the pump seal are separated
by a thin film of the fluid being pumped. If
pump seals did not leak at all, the two halves
of the pump seal would contact each other and
quickly be destroyed. With this said, with
water or water/glycol most of the leaking fluid
evaporates before ever dripping below the
pump. With a water/glycol mixture some

evidence of glycol staining or a drop or two
below the pump is considered normal. With
pumps used with oil, one should expect some
evidence of oil near the pump considering that
the oil cannot evaporate. A small amount of
leakage is considered normal and desirable for
long seal life.

> For more information, contact the IMS
Service Department 24 hours a day at 1-

800-537-5375. Be sure to have model

and serial number ready when calling.

» To purchase spare parts and regular

maintenance items for your chiller,
contact our Parts department

PROCESS FLUID RECOMMENDATIONS:

For recommendations on the correct process
fluid to use in your chilling system, refer to
the manufacturer of the equipment served by
the chiller. Most manufacturers have a
specified type of fluid for correct system
operation. This document should serve as a
guide only when using a glycol and water mixture
for the heat transfer fluid.

USING WATER FOR CHILLER PROCESS:

Industrial Molding Supplies recommends the use of
an industrial inhibited glycol and water mixture in
its water chiller systems. The main job of glycol is
to prevent freezing of the process fluid and ensure
consistent flow at the operating temperature.
Inhibited glycols will also prevent formation of
scale and corrosion while protecting metals such
as brass, copper, steel, cast iron, and aluminum.
Water systems treated with inhibited glycol will
also be protected from algae and bacteria that can
grow and degrade the fluid system performance.
Ethylene and Propylene are the two standard
types of inhibited glycols that can be used in IMS
chillers.

»Do not mix different types or brand names of
glycol as this can result in some inhibitors
precipitating out of the solution.

» Do not use automotive grade anti-freeze in the
chiller process. These types of glycols are not
designed for industrial applications and may
cause problems with heat transfer or fluid flow.



Many automotive glycols contain silicate-based
inhibitors that can coat heat-exchangers, attack
pump seals, or form a flow restricting gel.

Check state and local codes when selecting the
process fluid. Certain areas may have
environmental regulations concerning the use and
disposal of glycol or other additives.

ETHYLENE GLYCOL:

Ethylene glycol is the standard heat-transfer fluid
for most industrial applications. This type of glycol
can be used in any application where a low-toxicity
content is not required. Ethylene glycol has
moderately acute oral toxicity and should not be
used in processes where the fluid could come in
contact with potable water, food, or beverage
products.

PROPYLENE GLYCOL:

Propylene glycol maintains generally the same
freeze protection, corrosion and algae prevention
as ethylene glycol, but has a lower level of toxicity.
This type of glycol is more readily disposable than
ethylene and safer to handle. Propylene glycol is
commonly used in the food industry and in
applications where the user may come in frequent
contact with the fluid.

WATER:

When selecting the water to mix with the glycol,
use a good quality, filtered source that meets the
requirements of the process machine

recommends the use of distilled or reverse-
osmosis water for the water / glycol mixture.

De-ionized water can be used to fill the chiller
process initially, but should not be maintained to a
de-ionized state thereafter. Unless the chiller has
been ordered and designed for the use of water
that is continually de-ionized, the fluid will actually
attack certain metals within the chiller and cause
damage to some components. Damage caused by
the use of maintained de-ionized water in a chiller
not designed for it will not be covered under

warranty. Consult IMS before continuously using
de-ionized water to check for compatibility.

The use of regular tap water is not recommended.
Water from the “city” or “ground” contains
deposits and additives which can decrease
component life and increase maintenance time.

GLYCOL / WATER MIXTURES:

The location of the chiller and environmental
concerns must be taken into account when
selecting the proper mixture of glycol and water
for the chiller process. A process which is located
completely indoors and has no chance of freezing
will require less glycol than a system located
outdoors where low temperatures can cause the
fluid to freeze and piping to burst. Applications
that have a low operating temperature (below
30°F) should use a glycol mixture equivalent to an
outdoor system.

After selecting the proper glycol and water types,
use the following chart to determine the
recommended mixture depending on application

manufacturer.  Industrial Molding Supplies and location of the process. The glycol percentage
figures in the chart below will apply to any brand
of ethylene or propylene glycol.
APPLICATION GLYCOL WATER FREEZE BURST

% % PROTECTION* PROTECTION*

Indoor chiller and process 30 70 5°F / -15°C -20°F / -29°C

Outdoor chiller / Low fluid 50 50 -35°F / -37°C -60°F / -51°C

temperature system (<30°F)




FLUID MAINTENANCE / FILTRATION:

Maintaining clean process water and the proper glycol content will extend the life of the system and
reduce costly down-time. If the chiller was not equipped with a fluid filter from the factory, it is
highly recommended to install some sort of filtering system to remove unwanted dirt and debris.
Refer to the Chiller Maintenance section of the manual for water and filter maintenance information.




TROUBLESHOOTING GUIDE:

» This guide should serve as a general outline for troubleshooting issues with all Industrial Molding
Supplies chillers. Due to the various models of IMS chillers, the items listed in possible causes
may not apply to every IMS chiller. Contact the IMS customer service department for

assistance at 1-800-537-5375

> Refer to the Warranty Procedures section of this manual before having any work performed on
units that are under warranty.

PROBLEM POSSIBLE CAUSE CORRECTIVE ACTION
Chiller will not e No power to chiller. e Check power feed to chiller.
turn on. (No e Main disconnect turned off. e Turn on main disconnect.
display on e Blown fuses. e Check for and replace blown fuses.
temperature e Tripped starter overloads. e Reset any tripped overloads.
controller)
Chiller turns on e Selector switch not turned on. e Turn selector switch to ON or LOCAL.
but nothing ¢ Remote signhal not active. e Check remote connection for signal.
happens. e Fault present within chiller. e Determine fault and clear if possible.
(Display is on but | e  Fluid pump not operating. e Check pump overload and power to
no pump or e Blown fuses. contactor.
cooling cycle) e Phase rotation incorrect. e Check and replace fuses.
e  Correct phase rotation at main disconnect.
Fluid pump is on e No fluid present at pump suction. | ¢ Check fluid level and ensure there is fluid at
but does not e Pump discharge closed or the pump’s suction.
create required blocked. e Ensure all fluid lines are open to flow.
pressure or flow. e  Fluid is dirty / dirty filters. e Clean fluid and change filters.
(Flow fault) e Fluid line size too small. e Up-size fluid lines outside of chiller.
e  Pump / fluid system is air-bound. | ¢ Vent pump cavity to flood the suction.
e Phase rotation incorrect. e Correct phase rotation at main disconnect.
Fluid pump is e  Fluid temp is below setpoint. e Allow fluid system to increase in
operational but e Inadequate fluid flow. temperature.
the refrigerant e Low refrigerant pressure. e Correct fluid system to establish flow.
compressor will e High refrigerant pressure. e SEE “Low refrigerant fault” section.
not run. e Compressor overload tripped. e SEE “High refrigerant fault” section.
e Compressor lube protector e SEE “Compressor overload” section.
tripped (If equipped). e Reset lube protector.
e Blown fuses to compressor. e Check and replace blown fuses.
e Faulty temp controller output. e Consult IMS customer service department.
e Bad compressor. e Consult IMS customer service department.
Chiller is running e Fault present within chiller. e Determine fault and clear if possible.
but does not e Phase rotation incorrect. e Correct phase rotation at incoming power.
maintain the e Fluid or heat exchanger is dirty. e Replace fluid and clean fluid system.
desired fluid e Loss of flow or fluid level. e Check fluid system for free flow and ensure
temp. e Low refrigerant pressure. chiller has adequate fluid level.
e Ambient temperature too high. e Restart chiller or clear fault on controller.
e Heat load exceeds chiller’s SEE “low refrigerant fault” section.
capacity. e Ensure chiller is operating within its
designed ambient temperature specification.
e Reduce heat load to chiller if possible.
Check the factory specifications to ensure
the chiller is not being operated more than
+/- 10°F of the original temperature
setpoint or fluid flow.
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Low refrigerant
pressure fault -
(Automatically
reset when
satisfied with
pressure)

Low ambient air temperature.
Loss of fluid flow through
evaporator.

Loss of refrigerant.

Refrigerant solenoid not
functional.

Faulty pressure switch.
Compressor crankcase not warm
or faulty crankcase heater.

Ensure chiller is operating within its
designed ambient temperature specification.
Check fluid flow and ensure evaporator is
clean.

Have a refrigerant technician leak check unit
and charge with the appropriate refrigerant.
Check wiring to solenoid or replace valve.
Replace pressure switch.

Ensure main power disconnect has been on
for at least 8 hours prior to use. Replace
crankcase heater if faulty.

High refrigerant
pressure fault -

(Manually reset
inside of chiller)

(Example of a
high pressure
switch shown)

AIR COOLED CHILLERS:

Air filters dirty.

Condenser dirty.

Incoming air too hot.
Inoperative fans.

Back panel out of chiller.

Phase rotation incorrect.
Refrigerant system overcharged.

WATER COOLED CHILLERS:

Low water flow to condenser.
Condenser dirty.

Regulating valve operating
incorrectly.

Refrigerant system overcharged.

Clean filters (See maintenance section).
Clean condenser (See maintenance section).
Ensure the chiller is properly ventilated with
fresh air not exceeding 90°F, unless
designed for high-ambient temperature
operation.

Check for blown fan fuses.

Ensure all covers and panels are in chiller.
Correct phase rotation at incoming power.
Have a refrigeration technician ensure the
system is properly charged.

Check condenser water supply and pressure.
Clean condenser.

Have a refrigeration technician adjust the
valve to the proper pressure setting and
check operation.

Have a refrigeration technician ensure the
system is properly charged.

Compressor
overload -

(May be manually
or automatically
reset, depending
on compressor)

Compressor running too hot.
Temperature setpoint too high.
Refrigerant pressures too high or
low.

Faulty overload module.

Low voltage to chiller.

Defective compressor.

Allow compressor to cool, then restart unit.
Move temperature setpoint to +/- 10°F of
factory setting.

Have a refrigeration technician monitor
pressures and determine cause.

If compressor will run, check amp draw on
compressor leads to verify compressor is ok.
Correct incoming voltage.

Replace compressor.

11




SAFETY DATA SHEET FILE NO.: SDS_R-134a_01 A-GAS

SDS DATE: February 2015 AMERICAS

SECTION 1: PRODUCT AND COMPANY IDENTIFICATION
PRODUCT NAME: R-134a
SYNONYMS: 1,1,1,2-Tetrafluoroethane, Refrigerant 134a, HFC-134a, Refrigerant Gas
Product Use: Refrigerant
RECLAIMER: A-Gas Americas
ADDRESS: 30045 FM 2978

Magnolia, TX 77354
EMERGENCY PHONE: 1-800-424.9300
INT’L EMERGENCY PHONE: 1-801-629-0667
GENERAL INFORMATION: 1-281-259-1500
FAX: 1-281-259-1599
PREPARED BY: Environmental, Health & Safety Manager
SECTION 2: HAZARD IDENTIFICATION
HAZARD CLASSIFICATION: Gas under pressure, Liquefied gas

Skin irritation, Category 3
Eye irritation, Category 1

SIGNAL WORD: WARNING

HAZARD STATEMENT: Liquid and gas under pressure.
Overheating and overpressurizing may cause gas release or violent cylinder bursting.
Simple asphyxiant.

PRECAUTIONARY STATEMENTS: Keep container tightly closed in a cool/well-ventilated place.
Keep away from heat/sparks/open flame. - No smoking.
Do not allow liquid or vapors to come into contact with skin or eyes.
Wear protective gloves and eye/face protection.
Do not breathe mist/vapors.
Use only in a well-ventilated area.
Avoid release to the environment.

OTHER HAZARDS: May decompose on contact with flames or extremely hot metal surfaces to produce toxic and
corrosive products.
Vapor reduces oxygen available for breathing and is heavier than air.
Harmful if inhaled and may cause heart irregularities, unconsciousness, or death.
Liquid contact with eyes or skin may cause frostbite

ASHRAE STANDARD 34 SAFETY RATING: A1

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS

INGREDIENT NAME FORMULA CAS NUMBER WEIGHT %
1,1,1,2-Tetrafluoroethane CH.FCF3 811-97-2 100

Trace impurities and additional material names not listed above may also appear in Section 15 toward the end of this SDS. These materials
may be listed for local “Right-To-Know” compliance and for other reasons.

SECTION 4: FIRST AID MEASURES

SKIN: Flush exposed skin with lukewarm water (not hot), or use other means to warm skin slowly. Get medical attention if
frostbitten by liquid or if irritation persists.

EYES: Immediately flush with large amounts of water for at least 15 minutes. Get medical attention if irritation persists.

A-Gas Americas PAGE 1 OF 5
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SAFETY DATA SHEET FILE NO.: SDS_R-134a_01
SDS DATE: February 2015

INHALATION: Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical attention.
Do not give adrenaline, epinephrin or similar drugs following exposure to this product.

INGESTION: Not applicable - product is a gas at ambient temperatures.
ADVICE TO PHYSICIAN: Because of the possible disturbances of cardiac rhythm, catecholamine drugs, such as epinephrine,

should be used with special caution and only in situations of emergency life support. Treatment of
overexposure should be directed at the control of symptoms and the clinical conditions.

SECTION 5: FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIA: Use extinguishing media appropriate to surrounding fire conditions.

UNUSUAL FIRE AND EXPOSION HAZARDS: R-134a is not flammable at ambient temperatures and atmospheric conditions. However,
this material will become combustible when mixed with air under pressure and exposed to
strong ignition sources.

May decompose on contact with flames or extremely hot metal surfaces to produce toxic
and corrosive products.

Cylinders are equipped with pressure release devices to vent contents exposed to high
temperatures.

Container may explode if heated due to resulting pressure rise.

SPECIAL FIRE-FIGHTING PRECAUTIONS/INSTRUCTIONS: Firefighters should wear self-contained, NIOSH-approved breathing
apparatus for protection against possible toxic decomposition
products. Proper eye and skin protection should be provided. Use
water spray to keep fire-exposed containers cool.

SECTION 6: ACCIDENTAL RELEASE MEASURES

ACCIDENTAL RELEASE MEASURES: If the release is caused by an open valve and it is safe for operator to close, do so. If possible to
transfer the remaining gas in the cylinder in a safe manner to a separate tank, do so. If the release
cannot be isolated or closed and it is a significant amount, allow the gas to release in place or safely
move cylinder to a safe area. Evacuate area in the event of a significant release in an enclosed
area. Keep upwind. Ventilate area, especially low places. Remove open flames and heating
elements. Disperse gas with floor level forced air. Liquid will evaporate.

Spills and releases may have to be reported to Federal and/or local authorities. See Section
15 regarding reporting requirements.

SECTION 7: HANDLING AND STORAGE

HANDLING AND STORAGE: Avoid breathing gas. Avoid contact with eyes, skin and clothing. Keep container closed. Use only
with adequate ventilation. Use properly rated DOT or ASME cylinders/tanks only. Follow standard
safety precautions for handling and use of compressed gas cylinders. Store in a cool, well-ventilated
area of low fire risk and out of direct sunlight. Protect cylinder and its fittings from physical damage.
Storage in subsurface locations should be avoided. Close valve tightly after use and when empty.

OTHER PRECAUTIONS: R-134a should not be stored in areas exceeding 125°F (52°C). Avoid areas where salt or other
corrosive materials are present. Avoid excessive inventory and storage time.
R-134a should not be mixed with air above atmospheric pressure for leak testing or any other
purpose. See Section 5: Unusual Fire and Explosion Hazards.

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE LIMITS:

INGREDIENT NAME CAS NUMBER ACGIH TLV OSHA PEL OTHER LIMIT(S)
1,1,1,2-Tetrafluoroethane 811-97-2 None None *1000 ppm
**1000 ppm

* = Workplace Environmental Exposure Level (AIHA)
** = Occupational Exposure Limit (ASHRAE)

OTHER EXPOSURE LIMITS FOR POTENTIAL DECOMPOSITION PRODUCTS:
Hydrogen Fluoride: ACGIH TLV = 3 ppm ceiling

ENGINEERING CONTROLS: Provide local ventilation at filling zones and areas where leakage is probable. Mechanical (general)
ventilation may be adequate for other operating and storage areas.

PERSONAL PROTECTIVE EQUIPMENT:

A-Gas Americas PAGE 2 OF 5



SAFETY DATA SHEET

SKIN:
Consult glove manufacturer to determine appropriate type of

FILE NO.: SDS_R-134a_01

SDS DATE: February 2015

Wear appropriate chemical resistant protective clothing and chemical resistant gloves to prevent skin contact.

glove material for given application. Wash

contaminated clothing and clean protective equipment before reuse. Wash skin thoroughly after handling.

EYES:
equipment available.

RESPIRATORY:

Where there is reasonable probability of liquid contact, wear chemical safety goggles, and have eye flushing

None generally required for adequately ventilated work situations. For accidental release or non-ventilated

situations, use a self-contained, NIOSH-approved breathing apparatus or supplied air respirator. For escape,
use the former or a NIOSH-approved gas mask with organic vapor canister.

ADDITIONAL RECOMMENDATIONS: Wash hands after use and before eating

or drinking.

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE: Clear, colorless liquid and vapor
PHYSICAL STATE: Liquefied gas under pressure
MOLECULAR WEIGHT: 102.3 g/mol

CHEMICAL FORMULA: CH,FCF3

ODOR: Faint ethereal odor

ODOR THRESHOLD: Not available

RELATIVE DENSITY: 1.206 glem® (liquid @ 25° F)
VISCOSITY (mPa*s) Not available

SPECIFIC GRAVITY: 1.208 @ 25° C

SOLUBILITY IN WATER: 1.5¢9/L @ 25° C

pH: Not available

BOILING POINT: -26.1°C

MELTING POINT: -925°C

VAPOR PRESSURE: 85.8 psia @ 21.1° C

213.4 psia @ 54.4° C

VAPOR DENSITY (air = 1.0): 36@25°C
EVAPORATION RATE (CC14 = 1.0): >1
% VOLATILES: 100%

FLASH POINT:
FLASH POINT METHOD:
AUTOIGNITION TEMPERATURE:

Not applicable
Not applicable
>743° C @ 1,013 hPa

DECOMPOSITION TEMPERATURE: Not available
UPPER FLAMMABLE LIMIT (volume % in air): None*
LOWER FLAMMABLE LIMIT (volume % in air): None*

FLAME PROPAGATION RATE (solids):
OSHA FLAMMABILITY CLASS:
PARTITION COEFFICIENT (n-octanol/water):

Not applicable
Not applicable
Not available

* Based on ASHRAE Standard 34 with match ignition.

SECTION 10: STABILITY AND REACTIVITY

REACTIVITY: Thermal decomposition due to exposure to heat or fire.
May cause strong exothermic reaction when exposed to freshly abraded aluminum surfaces at very high
temperatures or high pressure. Chemically active metals: potassium, calcium, powdered aluminum,
magnesium, sodium, barium, and zinc.

STABILITY: This material is chemically stable under specified conditions for storage, shipment and/or use. See Section 7

Handling and Storage for specified conditions.

CONDITIONS TO AVOID:

HAZARDOUS DECOMPOSITION OR BY-PRODUCTS:

Avoid contact with strong alkali or alkaline earth metals, finely powdered metals such as aluminum, magnesium
or zinc and strong oxidizers, since they may react or accelerate decomposition.

Do not mix with oxygen or air above atmospheric pressure.

Any source of high temperature, such as lighted cigarettes, flames, hot spots or welding may yield toxic and/or
corrosive decomposition products.

Thermal decomposition products include hydrofluoric acid, carbonyl halides,
carbonyl fluoride, and fluorine.

SECTION 11: TOXICOLOGICAL INFORMATION

ROUTES OF EXPOSURE:

ACUTE EFFECTS OF EXPOSURE:

A-Gas RemTec

Inhalation, Skin contact, Eye contact

Frostbite from skin contact with liquid.

PAGE 3 OF 5



SAFETY DATA SHEET FILE NO.: SDS_R-134a_01
SDS DATE: February 2015

High vapor concentrations are irritating to the eyes and respiratory tract and may result in central
nervous system effects such as headache, dizziness, drowsiness and, in severe exposure, loss of
consciousness and death.

The dense vapor of this material may reduce the available oxygen for breathing, and prolonged
exposure to an oxygen-deficient atmosphere may be fatal.

Inhalation may cause an increase in the sensitivity of the heart to adrenaline, which could result in
irregular or rapid heartbeats.

Medical conditions aggravated by exposure include heart disease or compromised heart function.

CHRONIC EFFECTS OF EXPOSURE: None known.

ACUTE TOXICITY: LCso (rat - 4 hr.) > 500,000 ppm
Cardiac Sensitization Threshold (dog) = 80,000 ppm
NOEL = 50,000 ppm

CHRONIC TOXICITY: Not mutagenic in four tests
Teratogenic NOEL (rat and rabbit) = 40,000 ppm
Subchronic inhalation NOEL (rat) = 50,000 ppm
Chronic NOEL = 10,000 ppm

DESCRIPTION OF SYMPTOMS: Inhalation of high concentration may lead to unconsciousness and possible death. Effects of
overexposure by inhalation may include non specific discomfort, such as nausea, headache, or
weakness, or temporary central nervous system depression with effects such as dizziness,
headache, confusion, incoordination, and loss of consciousness. Higher exposures by inhalation
may cause temporary alteration of the heart’s electrical activity with irregular pulse, palpitations, or
inadequate circulation. Individuals with pre-existing diseases of the central nervous or cardiovascular
system may have increased susceptibility to the toxicity of excessive exposure.

CARCINOGENICITY: Not listed as a carcinogen by NTP, IARC, or OSHA

SECTION 12: ECOLOGICAL INFORMATION

AQUATIC TOXICITY: LCsp (rainbow trout — 96 hr.) = 450 mg/L
ECso (Algae - 72 hr.) > 118 mg/L
ECso (Daphnia magna - 48 hr.) = 980 mg/L

DEGRADABILITY: Atmospheric lifetime = 14 years

BIOACCUMULATION: Bioaccumulation is considered unlikely for this material, due to its gaseous state at ambient
temperatures and atmospheric pressure.

ADSORPTION/LEACHING: Adsorption/Leaching is considered unlikely for this material, due to its gaseous state at ambient
temperatures and atmospheric pressure.

OTHER ADVERSE EFFECTS: Ozone Depletion Potential (CFC 11 = 1.0): 0
Global Warming Potential (CO; = 1.0): 1,320

SECTION 13: DISPOSAL CONSIDERATIONS

RCRA: Unused product is not considered to be a RCRA hazardous waste.

DISPOSAL CONSIDERATIONS: Recover, reclaim or recycle when practical. Dispose of in accordance with federal, state and local
regulations. R-134a is subject to U.S. Environmental Protection Agency Clean Air Act Regulations
Section 608 in 40 CFR Part 82 regarding refrigerant recycling.

Chemical additions to, processing of, or otherwise altering this material may make this waste
management information incomplete, inaccurate, or otherwise inappropriate. Furthermore, state and
local waste disposal requirements may be more restrictive or otherwise different from federal laws
and regulations. Contact A-Gas Americas for recovery/reclamation of this product.

SECTION 14: TRANSPORT INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION

UN NUMBER: UN3159

UN PROPER SHIPPING NAME: 1,1,1,2-Tetrafluoroethane

US DOT HAZARD CLASS: 2.2, Non-Flammable Gas

PACKING GROUP: Not Applicable

ENVIRONMENTAL CONCERNS: R-134a is an HFC greenhouse gas which may contribute to global warming.
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SAFETY DATA SHEET FILE NO.: SDS_R-134a_01

SDS DATE: February 2015
BULK TRANSPORTATION: Avoid transportation in vehicles where the load space is not separated from the driver's
compartment. Ensure vehicle driver is aware of the potential hazards of the containers and what
action to take in the event of an accident or an emergency.
Prior to transporting cylinders, ensure that they are firmly secured, valves are closed and not leaking,
and the valve outlet cap nuts or plugs (if provided) are correctly connected.

SPECIAL TRANSPORTATION: None determined.

SECTION 15: REGULATORY INFORMATION

U.S. FEDERAL REGULATIONS

TSCA (TOXIC SUBSTANCE CONTROL ACT):  All components of this product are listed on the TSCA Inventory list.

CERCLA (COMPREHENSIVE RESPONSE COMPENSATION, AND LIABILITY ACT) and SARA (SUPERFUND AMENDMENTS
AND REAUTHORIZATION ACT):
No “Reportable Quantities” (RQs) or “Threshold Planning Quantities” (TPQs) exist for any of the ingredients in this
product.

Any spill or release resulting in the loss of any ingredient at or above its RQ requires immediate notification to
the National Response Center (800-424-8802) and to your local Emergency Planning Committee.

SECTION 311 HAZARD CLASS: Immediate (Acute) Health
Sudden Release of Pressure

SECTION 313 TOXIC CHEMICALS:  None of the ingredients in this product are classified as SARA 313 “Toxic
Chemicals”. CAS numbers and weight percents are found in Section 3
Composition/Information on Ingredients.

ADDITIONAL REGULATORY INFORMATION:
R-134a is subject to U.S. Environmental Protection Agency Clean Air Act Regulations at 40 CFR Part 82.

WARNING: Do not vent to the atmosphere. To comply with provisions of the U.S. Clean Air Act, any residual must be recovered.
Contains 1,1,1,2-Tetrafluoroethane, an HFC, a greenhouse gas which may contribute to global warming.

FOREIGN INVENTORY STATUS:
EU-EINECS: # 223770

SECTION 16: OTHER INFORMATION

PREPARED BY: A-Gas Americas

DATE PREPARED: February 2015

CURRENT REVISION LEVEL: 01

CURRENT REVISION DATE: 2-16-2015

REVISED BY: Environmental, Health & Safety Manager

DISCLAIMER: Details given in this document are for informational purposes only, and are believed to be correct. Information is

provided without warranty. A-Gas Americas is not liable for any damage which may result from the use or reliance on
this information.
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WARNINGS

CAREL bases the development of its products on decades of experience
in HVAC, on the continuous investments in technological innovations
to products, procedures and strict quality processes with in-circuit and
functional testing on 100% of its products, and on the most innovative
production technology available on the market. CAREL and its subsidiaries
nonetheless cannot guarantee that all the aspects of the product and the
software included with the product respond to the requirements of the final
application, despite the product being developed according to start-of-the-
art techniques. The customer (manufacturer, developer or installer of the final
equipment) accepts all liability and risk relating to the configuration of the
product in order to reach the expected results in relation to the specific final
installation and/or equipment. CAREL may, based on specific agreements, acts
as a consultant for the positive commissioning of the final unit/application,
however in no case does it accept liability for the correct operation of the final
equipment/system.

The CAREL product is a state-of-the-art product, whose operation is specified

in the technical documentation supplied with the product or can be

downloaded, even prior to purchase, from the website www.carel.com.

Each CAREL product, in relation to its advanced level of technology, requires

setup / configuration / programming / commissioning to be able to operate

in the best possible way for the specific application. The failure to complete
such operations, which are required/indicated in the user manual, may cause
the final product to malfunction; CAREL accepts no liability in such cases.

Only qualified personnel may install or carry out technical service on the

product.

The customer must only use the product in the manner described in the

documentation relating to the product.

In addition to observing any further warnings described in this manual, the

following warnings must be heeded for all CAREL products:

- prevent the electronic circuits from getting wet. Rain, humidity and all
types of liquids or condensate contain corrosive minerals that may damage
the electronic circuits. In any case, the product should be used or stored
in environments that comply with the temperature and humidity limits
specified in the manual;

« do not install the device in particularly hot environments. Too high
temperatures may reduce the life of electronic devices, damage them and
deform or melt the plastic parts. In any case, the product should be used
or stored in environments that comply with the temperature and humidity
limits specified in the manual;

« do not attempt to open the device in any way other than described in the
manual;

« donotdrop, hit or shake the device, as the internal circuits and mechanisms
may be irreparably damaged;

« do not use corrosive chemicals, solvents or aggressive detergents to clean
the device;

« do not use the product for applications other than those specified in the
technical manual.

All of the above suggestions likewise apply to the controllers, serial boards,
programming keys or any other accessory in the CAREL product portfolio.

CAREL adopts a policy of continual development. Consequently, CAREL
reserves the right to make changes and improvements to any product
described in this document without prior warning.

The technical specifications shown in the manual may be changed without
prior warning.

The liability of CAREL in relation to its products is specified in the CAREL general
contract conditions, available on the website www.carel.com and/or by
specific agreements with customers; specifically, to the extent where allowed
by applicable legislation, in no case will CAREL, its employees or subsidiaries
be liable for any lost earnings or sales, losses of data and information, costs of
replacement goods or services, damage to things or people, downtime or any
direct, indirect, incidental, actual, punitive, exemplary, special or consequential
damage of any kind whatsoever, whether contractual, extra-contractual or
due to negligence, or any other liabilities deriving from the installation, use or
impossibility to use the product, even if CAREL or its subsidiaries are warned
of the possibility of such damage.

WARNING:

NO POWER
& SIGNAL

CABLES
TOGETHER

READ CAREFULLY IN THE TEXT!

separate as much as possible the probe and digital input signal cables from
the cables carrying inductive loads and power cables to avoid possible
electromagnetic disturbance.

Never run power cables (including the electrical panel wiring) and signal
cables in the same conduits.

DISPOSAL

The product is made from metal parts and plastic parts.

In reference to European Union directive 2002/96/EC issued on 27 January

2003 and the related national legislation, please note that:

1. WEEE cannot be disposed of as municipal waste and such waste must be
collected and disposed of separately;

2. thepublicorprivatewastecollectionsystemsdefinedbylocallegislationmust
be used. In addition, the equipment can be returned to the distributor at
the end of its working life when buying new equipment.

3. the equipment may contain hazardous substances: the improper use or
incorrect disposal of such may have negative effects on human health
and on the environment;

4. the symbol (crossed-out wheeled bin) shown on the product or on the
packaging and on the instruction sheet indicates that the equipment has
been introduced onto the market after 13 August 2005 and that it must
be disposed of separately;

5. intheeventofillegaldisposal of electricalandelectronic waste, the penalties
are specified by local waste disposal legislation.
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1. INTRODUCTION

The range includes models for panel installation (IR33), with IP65 index
of protection, and for DIN rail mounting (DN33). To simplify wiring,
all the models are fitted with plug-in terminals. The controllers can be
connected via a network to supervisory and telemaintenance systems.
The accessories available include:

IR33-DN33 Universale is a series of controllers designed for controlling
the main physical values (temperature, pressure, humidity) -conditioning,
refrigeration and heating units. There are two product lines: the first
for two temperature probes only (NTC, NTC-HT, PTC, PT1000) and the
second for two temperature probes with a wider range (NTC, NTC-HT,

PTC, PT100, PT1000, J/K thermocouples with insulated bulb), for pressure « computer-based programming tool;

and humidity transducers or for general signal transmitters (0 to 1V, 0 + remote control for operation and programming;

to 10V, -0.5 to 1.3V voltage inputs, 0 to 5 V ratiometric inputs or 0 to 20 + programming key, with battery;

mA, 4 to 20 mA current inputs). See the table below. The models also + programming key, with 230 Vac power supply;

differ according to the type of power supply (115 to 230 Vac or 12 to 24 + RS485 serial card;

Vac, 12 to 30 Vdc for controllers with temperature inputs only and 115 + RS485 serial card, with possibility of reversing the Rx-Tx terminals;

to 230 Vac or 24 Vac/Vdc for controllers with universal inputs) and which + module for converting the PWM signal to a 0 to 10 Vdc or 4 to 20 mA
based on the model may be one, two or four relays, four PWM outputs analogue signal;

for controlling external solid state relays (SSR), one or two relays plus + module for converting the PWM signal to an ON/OFF relay signal.
one or two 0 to 10 Vdc analogue outputs (AO) respectively. The type of

control can be set as ON/OFF (proportional) or proportional, integral and

derivative (PID). A second probe can be connected for differential control

or freecooling/freeheating, or for compensation based on the outside

temperature. Alternatively, a second control cycle can be activated with

independent set point, differential and dedicated outputs.

1.1 Models

The following table describes the models and the main characteristics.

IR33-DN33 UNIVERSALE

TYPE CODE \ CHARACTERISTICS
panel installation DIN rail assembly
Temperature Universal inputs | Temperature Universal inputs
inputs (*) ) inputs (*) )
IR33V7HR20 IR33V9HR20 DN33V7HR20  |DN33VOHR20 2Al, 2D, 1DO, BUZ, IR, 115 to 230V
1 relay IR33V7HB20 IR33V9HB20 DN33V7HB20  |DN33VOHB20 2Al, 2D, 1DO, BUZ, IR, RTC, 115t0 230V
IR33V7LR20 IR33VOMR20 @ |DN33V7LR20 DN33VOMR20 e |2Al, 2DI, 1DO, BUZ, IR, 12 to 24Vac, 12 to 30 Vdc (e = 24 Vac/Vdc)
IR33W7HR20 IR33W9HR20 DN33W7HR20 |DN33W9HR20 2Al, 2DI, 2DO, BUZ, IR, 115 to 230V
2 relays IR33W7HB20 IR33W9HB20 DN33W7HB20 |DN33W9HB20 2Al, 2DI, 2D0O, BUZ, IR, RTC, 115t0 230V
IR33W7LR20 IR33WOMR20 @ |DN33W7LR20 |DN33WOMR20 e |2Al, 2DI, 2DO, BUZ, IR, 12 to 24 Vac, 12 to 30 Vdc (e = 24 Vac/Vdc)
IR3377HR20 IR3379HR20 DN3377HR20  |DN33Z9HR20 2Al,2D1,4D0, BUZ, IR, 115 to 230V
4relays  |IR33Z7HB20 IR33Z9HB20 DN3377HB20  |DN33Z9HB20 2Al, 2D1,4D0, BUZ, IR, RTC, 115 t0 230V
IR33771.R20 IR3379MR20 @ |DN3377LR20 DN33Z9MR20 e |2Al, 2DI, 4DO, BUZ, IR, 12 to 24 Vac, 12 to 30 Vdc (e = 24 Vac/Vdc)
IR33A7HR20 IR33A9HR20 DN33A7HR20  |DN33A9HR20 2Al, 2DI, 4SSR, BUZ, IR, 115 to 230V
4 SSR IR33A7HB20 IR33A9HB20 DN33A7HB20  |DN33A9HB20 2Al, 2DI, 4SSR, BUZ, IR, RTC, 115 to 230V
IR33A7LR20 IR33A9MR20 @ |DN33A7LR20  |DN33A9MR20 @ |2Al, 2DI, 4SSR, BUZ, IR, 12 to 24 Vac, 12 to 30 Vdc (e = 24 Vac/Vdc)
1 relay +1 IR33B7HR20 IR33B9HR20 DN33B7HR20  |DN33B9HR20 2Al, 2DI, 1DO+1AQ, BUZ, IR, 115 t0 230V
IR33B7HB20 IR33B9HB20 DN33B7HB20  |DN33B9HB20 2Al, 2DI, 1DO+1AQ, BUZ, IR,RTC, 115 t0 230V
0to10Vdc IR33B7LR20 IR33B9MR20 @ | DN33B7LR20 DN33BIMR20 @ |2Al, 2DI, 1DO+1AQ, BUZ, IR, 12 to 24 Vac, 12 to 30 Vdc (e = 24 Vac/Vdc)
2 relays +2 IR33E7HR20 IR33E9HR20 DN33E7HR20  |DN33E9HR20 2Al, 2D, 2DO+2A0, BUZ, IR, 115 to0 230V
IR33E7HB20 IR33E9HB20 DN33E7HB20  |DN33E9HB20 2Al, 2DI, 2DO+2A0, BUZ, IR, RTC, 115 to 230V
010 10VdC[|r33F71 R0 |IR33E9MR20 @ |DN33E7LR20  |DN33EOMR20 @ |22Al, 2DI, 2D0+2A0, BUZ IR, 12 to 24 Vac, 12 to 30Vdc (e = 24VacAVdc)

Tab. 1.a
Al=analogue input; AO=analogue output; DI= digital input; DO=digital
output (relay); BUZ=buzzer; IR=infrared receiver; RTC=Real Time Clock.
*)
TYPES OF PROBES/INPUTS AVAILABLE

Temperature inputs

Universal inputs

NTC -50T90°C -50T110°C

NTC-HT -40T150°C -10T150°C

PTC -50T150°C -50T150°C

PT1000 -50T150°C -1997800°C

PT100 - -199T800°C

TCJ/K - -100T800°C

0to1V - Max range -199 to 800
-05t013V - Max range -199 to 800
0to 10V - Max range -199 to 800
0to 5V ratiometric - Max range -199 to 800
01020 mA - Max range -199 to 800
41020 mA - Max range -199 to 800

Tab. 1.b

Note that the type of outputs can be identified from the code:

+ the fifth letter V/W/Z corresponds to 1,24 relay outputs respectively;

+ the fifth letter A corresponds to 4 SSR outputs;

« the fifth letter B/E corresponds to 1 or 2 relays and 1 or 2 x 0 to 10 Vdc
analogue outputs respectively.

The type of power supply can also be identified:

« the seventh letter H corresponds to the 115 to 230 Vac power supply;

+ the seventh letter L indicates the 12/24 Vac or 12/30Vdc power supply
on models with temperature inputs only and M the 24 Vac/24Vdc
power supply on models with universal inputs.

ir33 universale +030220801 -rel. 2.3 - 16.04.2012



1.2 Functions and main characteristics

"

The IR33/DN33 controllers feature two main types of operation: “direct
and “reverse’, based on the value measured. In “direct” operation, the
output is activated if the value measured exceeds the set point plus
a differential, and thus aims to keep the value below a certain level
(typically used in refrigeration systems). Vice-versa, in “reverse” operation
the output is activated when the temperature falls below the set point
plus a differential (typically used in heating systems).

There are nine preset operating modes in which the installer can choose
the set point and the activation differential.

In “special” operating mode, the exact activation point and deactivation
and the control logic, “direct” or “reverse’, can both be set, guaranteeing
significant flexibility. Finally, automatic cycles can be programmed, called
‘operating cycles’, used for example in processes where the temperature
must remain above a certain value fora minimum time (pasteurisation). An
operating cycle is defined by five time intervals in which the temperature
must reach a certain set point. The operating cycle is activated on the
keypad, via digital input or automatically on the models with RTC. On
all models, it runs for the set time , thanks to the internal timer. The
remote control, an accessory available for all the controllers, has the same
buttons as the controller interface, and in addition can directly display the
most frequently used parameters. Based on the model of controller, the
output activated may be a relay, a PWM signal for solid state relays (SSR)
or a voltage that increases linearly from 0 to 10 Vdc. The PWM output can
also be converted, using the following modules:

« CONVO/10AO0: conversion from PWM output for SSR to a linear 0 to 10
Vdc or 4 to 20 mA analogue signal;

+ CONONOFFO: conversion from PWM output for SSR to an ON/OFF relay
output.

Starting firmware revision 2.0, IR33 Universale can manage two circuits
with independent PID control. New software functions have also been
introduced, such as speed-up, cut-off and forcing the output from
digital input, which can be selected for each output. See the paragraph
“Software revisions”and the chapter “Functions”.

Below is a description of the accessories for the IR33/DN33 Universal:

ComTool programming tool

(downloadable from http://ksa.carel.com)

With this useful tool, the controller can be programmed from any PC,
saving the different configurations to files that can be loaded during the
final programming stage, creating custom sets of parameters for faster
programming and setting different user profiles with access protected
by password.

The PC must be fitted with the USB/RS485 converter (CVSTDUMORO) and
the RS485 serial interface (IROPZ48500).

@D 5ir33
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Remote control (cod. IRTRUES000)

Used to directly access the main functions, the main configuration
parameters and to program the controller from a distance, using a group
of buttons that exactly replicate the keypad on the controller.
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Fig. 1.b

Programming key (code IROPZKEY00) and programming key with
power supply (code IROPZKEYAO)

The keys can be used to quickly program the controllers, even when
not connected to the powered supply, reducing the risk of errors. These
accessories also allow fast and effective technical service, and can be
used for programming the controllers in just a few seconds, also during
the testing phase.

2m
Fig. 1.c

RS485 serial interface (code IROPZ48500 & IROPZ48550)

These fitdirectly into the connector that normally is used for programming
via key, and allow connection to the PlantVisor supervisory system. These
options have been designed to remain outside of the controller and
consequently the connection to the PlantVisor supervisory system can
be installed at any time, even subsequently, if the system requires. Model
IROPZ48550 features a microprocessor and can automatically recognise
the TxRx+ and TxRx- signals (possibility to reverse the connection).

Fig. 1.d
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USB/RS485 converter (CVSTDUMORO)
The USB/RS485 converter is an electronic device used to interface a
RS485 network to a personal computer via the USB port.

Fig. 1.e

RS485 card (code IROPZSER30)
Used to connect the DN33 via the RS485 serial network to the PlantVisor

supervisory system.

Fig. 1.f

Analogue output module (code CONVO0/10A0)
Converts the PWM signal for solid state relays (SSR) to a standard 0 to 10
Vdc or 4 to 20 mA signal. For models IR/DN33A7**** and IR33D7**** only.

~

Fig. 1.9

ON/OFF module (code CONVONOFFO0)

This module converts a PWM signal for solid state relays to an ON/OFF
relay output. Useful when the IR/DN33A7**** or [R33D7**** controller
needs to be used with one or more outputs to control solid state relays,
and at the same time one or more ON/OFF outputs are required for the

control functions or alarms.

L T |
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2. INSTALLATION

2.1 IR33: panel mounting and dimensions

2.1.1  IR33 - temperature inputs

| 76.2 ‘
| |
. -,'7 s Sl v
© D] |:|] ' o iy dima di foratura
g'o)' §' 74| drilling template
| (101 l g 71x29 mm :
< i =
80.6 |
2.1.2  IR33 - universal inputs
| 76.2 ‘
| |
I — S
. 1 — 7, v
© 1] ' o - 7\ //: dima di foratura
© < ‘ | drilling template
[e5} Vs i
| [0 | ® g 71x29 mm :
= a Y 7
\ 80.6 |
93
101
D ——
o0 >
AT

2.1.3 IR33 - optional connections

Temperature inputs Universal inputs

[

TS5 =aD
IROPZ48500: IROPZKEY**:

IROPZ48500: IROPZKEY**: . A :
Interfaccia scheda seriale RS485  Chiave di programmazione Interfaccia scheda seriale RS485 ~ Chiave di programmazione
Serial board interface RS485 Programming key Serial board interface RS485 Programming key

ir33 universale +030220801 -rel. 2.3 - 16.04.2012 10
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2.2 DIN rail mounting and dimensions

2.2.1 DN33-Temperature inputs

70 60

46

2.2.2 DNB33 - Universal inputs

70 60

144

l

3
[ )
§ -7

(0AN_Aonnn sl

2.2.3 DNB33 - optional connections

_IROPZSER30:
~ Interfaccia seriale RS485.
Serial board RS485.

- - o

IROPZ485**:
Interfaccia seriale RS485
Serial board RS485

IROPZKEY**:
Chiave di programmazione
Programming key

11

ir33 universale +030220801 -rel. 2.3 - 16.04.2012



2.3 IR33/DN33 with temperature inputs - wiring diagrams

CAREL

2.3.1 IR33

The models with 115/230Vac and 12..24 Vac (12..30 Vdc) power supply have the same wiring diagram because the polarity of the power supply connection

is not important.

IR33V7HR20 / IR33V7HB20/ IR33V7LR20

IR33W7HR20 / IR33W7HB20 / IR33W7LR20

I
Do1 noz P e DOT...
EN60730-1 8 (4) A EN60730-1 8 (4)A
UL 873 =250V gA 2FLA 13114115 UL 873 =250V ga2FIA
12LRA
12LRA D02
po1 SERIAL and KEY SERIAL and KEY
- — _|Dbo7
[1]2]3] \6\7|8\9\10\”\12\J [Tzl [elTelolwlnlell
! I \ \ \
RV power [/f31)/{82 | oi1)oi2 c N‘UNM POWER }/[B1)/[82 | bit) b2
SUPPLY SUPPLY
GND GND
Relays
IR33Z7HR20 / IR33Z7HB20 / IR33Z7LR20
c2 NO4 ——F DO071..4
NP ‘ NP ‘ ¢ ENGO730-1 8 (4) A
13]14]15] 16]17] 18] L8737 8A 2FLA
%&,—Ll—‘j—‘;,—‘ 12LRA
bo2 bo4 SERIAL and KEY
po1 D03
‘1‘Z‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12”
T ‘ T ‘ T ‘
A NO1 NO3
POWER |/B1]//82 | Di1] DI2
Ner G SUPPLY
GND
IR33A7HR20 /IR33A7HB20 / IR33A7LR20
Y2 Ya T A01..4
i P ssp pcZLMAMAX
13]14 17]18 12V MAX SSR
A02 AO4
+L@J' . - ++L®J' SERIAL and KEY
A0T—0) a03rq
‘1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12”
R
Y1 Y3
POWER |/[1]//82 | bit) D2
Go GO
SUPPLY
GND
IR33B7HR20 /IR33B7HB20 / IR33B7LR20 IR33E7HR20 / IR33E7HB20 / IR33E7LR20
Y2 DO1 AO02 —— 2 K. DO1/3 ———A02/4—
‘ e EN60730-1 8 (4)A 5 mA MAX | ‘ P Eneorsol 841 5 mA MAX
13014 ure73 ~2°0V A oFlA 0..10V 1314 17118] ULB73 ™ ??L?{;LA 0..10V
o] A0z 12LRA Relays [0z aoa]
SERIAL and KEY +0-10Vdc por 503 SERIAL and KEY
—+__|po1 7 —
[1]2]3 \6\7\8\9\10\11\12\‘ 1[2]3]a[s]e]7]8]a]0]11]2]
T I ‘ ‘ LT
¢ | not | no3
¢ ‘ o1 POWER |/fp1/{82 | o) pI2 NC‘W CL POWER Yo1ye2 | oijor
NC1 PowER SUPPLY
L
GND GND
12
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2.3.2 DN33

DN33V7HR20/ DN33V7HB20
DN33W7HR20 / DN33W7HB20
DN33Z7HR20 / DN33Z7HB20

EN60730-1 8(4)A
~250V
DO1..4 uL 873 8A 2FLA
12LRA

NOT NCT  C1 NO3 NC3 3 NO2 NC2 (2 NO4 NC4 4

T — T TR TR
1314151617 ]18] [19]20]21[[22]23]24]

— — —

Do1 DO2 DO4

DN33V7LR20
DN33W?7LR20
DN33Z7LR20
EN60730-1 8 (4)A
DO1...4 e 2 gaoma
12LRA

N‘O1 N(‘W (‘1 N‘OS NTE (‘3 Nl‘fJZ N‘CZ C‘Z N(‘]A N‘(A O‘l
[13]1a]1s][16[17[18] [19]20]21[[22[23]24]
— p— — —

DO3 DoO1 DO3 DO2 DO4
FTKEY Relays FKEY
[ ROWER, SERIAL J ROWER, SERIAL

12 ] 6] 7[8[of10]11 [a[s]e[7[8]9]10]11]

L\ A\‘ 51 [ 82 Dm) D\Z) ‘ 811 82 Du) Du)

' ! GND AC12..24V oo

AC 115..230V 50 mA MAX DC 12..30V/300 mA MAX
DN33A7HR20 / DN33A7HB20 DN33A7LR20

AOT...4 ssp pc2LMAMAX

20 mA MAX 12V MAX
AOT...4 sk c T2V Ay
V‘1 G‘O V‘3 G‘O V‘Z G‘O Y‘4 G‘O
i e ¢t TN i (3] 1a] 5] [16] 17 18] [19]20]21] [22] 23] 24]
[13]1a]15]] 1617 18] [19]20] 21 ][22] 23] 24] - - - - — - - -
L L L L Ao1 AO3 A02 AO4
Ao1 A02 Ao4 [FIKEY
[FIKEY SSR ROWER, SERIAL
I;?JY’VPELRY SERIAL [23%7] { [4a]5]6]7]8]910]11]
]2 6789 0] [ ] Pspye|on]on]
o oIt ] b2 AC12..24V
Lo Ml_&_&_‘ DC 12..30V 300 mA MAX GND
AC 115...230V 50 mA MAX GND
DN33B7HR20 / DN33B7HB20 DN33B7LR20
DN33E7HR20 / DN33E7HB20 DN33E7LR20
: s @A EN60730-1 . 8 (4) A 5 mA MAX
DO1/3 %%nggm AO2/4 ptAl DOT/3 55— 2" g AO2/4 o255
12LRA ’ 12LRA
NOT NCT CT NO3 NGB @3 v2 0 v 0 NOT NCT CT NO3 NG3 G Y2 G v 60

| |
[13]14af1s][16]17]18] [19]20]21][22]23]24]
R — +

L1 | [ — | | | |
(1314151617 18] [19]20]21 ][22 23] 24
[ [ LoJ1 L

Do1 )

bo1 +A02 ' +AO4 bo3 +A02 7 AO4
[=IKEY [=7IKEY
SOpiy SERIAL Relays + { PowER SERIAL J
[w 2 6] 7809 10]11 J 0..10 Vdc 4]5[6[7[8[9]10]11]
T im ZBZ DM) mz) ‘ ‘ 1 [ 82 Dm) oi2)
L V\‘I AC12..24V

|
AC 115..230V 50 mA MAX

GND DC 12..30V 300 mA MAX GND

o DN33 models with 1DO, 2D0O, 1DO+1AO show the complete screen printing, including the outputs that are not available.

Key

POWER SUPPLY Power suppl

DO1/D02/D0O3/D0O4 Digital output 1/2/3/4 (relays 1/2/3/4)

AO1/A02/A03/A04 PWM output for controlling external solid state relays (SSR) or 0 to 10 Vdc analogue output
GO PWM or 0 to 10 Vdc analogue output reference

Y1/Y2/Y3/Y4 PWM or 0 to 10 Vdc analogue output signal

C/NC/NO Common/Normally closed/Normally open (relay output)

B1/B2 Probe 1/Probe 2

DI1/DI2 Digital input 1/ Digital input 2
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2.4 IR33/DN33 Universale with universal inputs - wiring diagrams

24.1  IR33

The models with 115/230 Vac and 24 Vac power supply have the same wiring diagram.
In the 230 Vac models, the line (L) is connected to terminal 7 and the neutral (N) to terminal 6. On the 24 Vac/Vdc models, make sure the polarity is correct

(G, GO).
POWER SUPPLY
24 Vac/Vde
G0 G
IR33V9HR20 / IR33V9HB20/ IR33V9MR20 IR33W9HR20 / IR33W9HB20 / IR33WIMR20
——Do1/2-
DOT — >
> X
EN60730-1  B(4)A W a‘ﬁﬁgzgov iA(A])/AZ\ - g
uL =230V ga 1 e -g NO2 C2 NC2 'g
3 3
g ] g
D2 GND -B2 +B2 B2 +12V o DI2 GND -B2 +B2 B2 +12V E
po1 a F‘j—‘j—‘—r‘—r‘—r‘j “
— 25126(27 1282930 25 (26|27 |28 ]29]30
1 2|3
\1‘\2\?\ ‘?‘7“ \1‘9\29\2‘1\2‘2\2‘3\23\ E Relays “‘ “‘ ‘?‘(‘ ‘1?‘2P‘2‘1‘2‘2‘23|24‘ B
a NO1 POWER DIl GND -B1 +B1 BI 45V a NO1 POWER DIT GND -B1 +B1 B1 +5V
NCT SUPPLY ’ ! NCT SUPPLY
IR33Z9HR20 / IR33Z9HB20/ IR33Z9MR20
DOT..47 >
EN60730-1, 8 (4) A )
NO2 €2 NC2 Nc4 NO4 c4 u BA V2 HP E
s
<
D02 4 D2 GND -B2 +B2 B2 +12V E
Do1 DO3 “v
[ . 25|26|27|2829 30
[1]2]3]a]s5]6[7] [19]20]21]22]23]24] B
T T T T T T T T T T T
a ‘ NOt ‘ NO3 POWER DIl GND -B1 +B1 B1 +5V
NCT a SUPPLY
IR33A9HR20 / IR33A9HB20 / IR33A9MR20
—AO01..4— u>:
SSR DCZ? MANAX x SSR
Y2 6o Y4 6o 2VNAX g
T
2
J—@Jf“” Ao4 +L@J. i &
- - w
A0~ 403 (O] 252627 [ 2829 30
‘1‘2‘3‘4‘5[6‘7‘ 19]20|21]22 23|24 B
T T T T T T T T T T T
GO Y1 ‘ Y3 POWER DIl GND -B1 +B1 B1 +5V
G0 SUPPLY
IR33B9HR20/IR33B9HB20/IR33B9MR20 IR33E9HR20/ IR33E9HB20/ IR33E9MR20
DOT ——A04— o —————DO1/3 —A02/4 — N
EN60730-1 8 (4)A 5 mAMAX & EN60730.1 ), S14LA 5 mAMAX &
oL CB0VeAzHP 010V o uL BANZHP 0.0V ¥
< c
s Relays, s
2 3
O A0z D2 GND B2 +B2 B2 +12V | & 0-10v D2 GND -B2 +B2 B2 +12V E
w “n
po1 25126(27]28(29|30 - 2526271282930
Lila1s [eT71 [iolaolar]oa]2s]aa] H Lil2]sTals]el7] [19]20[ 212223 ]24] | [}
T
a [ oo POWER DIl GND -B1 +B1 BI +5V ¢ T w0t | O3 pOWER D GND 41 +B1 B1 43¢
NC1 SUPPLY NC1 a SUPPLY

o NOTE:

« Al IR33 (temperature and universal inputs) and DN33 controllers (temperature inputs and universal inputs) have power terminals and outputs that
correspond in terms of position and numbering;

« the probe and digital input connections are the same for IR33 and DN33 models with universal inputs. Only the numbering of the terminals changes.

« To connect two-wire PT1000 probes, jumper B1 and +B1 (for probe 1) and B2 and +B2 (for probe 2)..

Ke

POWER SUPPLY Power supply

DO1/D02/D0O3/D0O4 Digital output 1/2/3/4 (relays 1/2/3/4)

AO1/A02/A03/A04 PWM output for controlling external solid state relays (SSR) or 0 to 10 Vdc analogue output
GO PWM or 0 to 10 Vdc analogue output reference

Y1/Y2/Y3/Y4 PWM or 0 to 10 Vdc analogue output signal

C/NC/NO Common/Normally closed/Normally open (relay output)

-B1,+B1,B1/-B2, +B2,B2 Probe 1/Probe 2

DI1/DI2 Digital input 1/ Digital input 2

ir33 universale +030220801 -rel. 2.3 - 16.04.2012 14
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24.2 DN33
DN33V9HR20 / DN33V9HB20 DN33V9MR20
DN33W9HR20 / DN33W9HB20 DN33W9MR20
DN33Z9HR20 / DN33Z9HB20 DN33Z9MR20
bot.4 E’Eﬁoﬁqaovg;?é P DO1...4 %~23ovglﬁéw
NOT NC1 C1  NO3 NC3 (3 NO2 NC2 C2  NO4 NC4 C4 NOT NC1

Do1

| | | | | | | | | | | |
[3T1a]as] 0617 ]18] [19]20]21] [22] 23] 24]
=TT [ [

C‘W N?B N§3 C‘S NO2 NC2 C2 NO4 NC‘A C‘4

[33T1aas] [16]17[18] [19]20]21] [22] 23] 24]

DO1 DO3 DO2 DO4
DO3 D02 D04 feen crrial Relavs [T SERIAL
POWER KEY 77 DI2 GND 82 +82 B2 112V y POWER KEY 59 DI2 GND -B2 +82 B2 +12V
SuPPLY [ SUPPLY
[Tz 25 | 26| 27 | 28] 29| 30 !THT\ 25|20 [27] 28 |29 50
G‘O (‘3 D}1 GV‘\ID 'E‘W +B‘1 E‘W +5‘V N ‘L DIl GND -B1 +B1 Bl +5V
1]5‘V~90‘mA 24V~ 50...60 Hz
230V~ 45 mA 50...60Hz 24V =450 mA max
DN33A9HR20 / DN33A9HB20 DN33A9MR20
20 mA MAX
AOT..4 sspoc Z2IAMAX AOT...4 SROCT ) ax
V‘W 5‘0 V‘B G‘O V‘Z GO V‘A G‘O V‘T G‘O V‘S G‘O V‘Z G‘O V‘A G‘O
Il

[13alas] The[a7 18] [19 2021 [22] 23] 24] [13]1a]as] [1e[17 18] [19]20 21 [22]23]24]

AO1 A03 A02 A04 [T seriaL SR Ao1 A03 AO2 AO4 [T seriaL
KEY EI DI2 GND -B2 +B2 B 12V KEY EI DI2 GND -B2 +B2 B2 +12V
[ Sorly SorrLy
[ 25 [26 |27 [28[29]30 2] 2526 |27 | 2
G%) % bin GV‘\ID 'B‘W +é1 B‘1 +5‘V l‘\[ ‘ D}W GV‘\ID 'éW +é1 B‘W +5‘V
115V~ 90 mA Z4V'L 50 ‘EDHZ
230V~ 45 mA 50...60Hz 24 V=450 mA max
DN33B9HR20 / DN33B9HB20 DN33B9MR20
DN33E9HR20 / DN33E9HB20 DN33E9MR20
) - 8(4)A 5 mA MAX
DO1/3 fﬁﬂ)ﬂmovg:‘f,‘z‘w A02/4 pc>DAUM DO1/3 OB sy Bi s AO2/4 pc=gry
NO\W Net (\1 N(\B NEX (\3 V\Z G\O V\A G\D NO1 N‘CW 1 NO3 N§3 (‘3 V‘Z G‘O V‘4 G‘O
13114115 \ws\us\ Lolao[21] [22[ 23] 24] [3Thaas] Taefaz7 18] [19]20[21] [22]23]24]
po1 D03 hoz2 07 - Relays + [— [
h02 A04 777 sgriaL Do1 Do3 Aoz~ o4
POWER KEY [F*57] DI2 GND -B2 +B2 B2 +12V 0-10Vdc i bo O B2 s 52 SERIAL
SUPPLY J ROWER,
[’T”T‘ 25126127128 129130 [M—HT\ 2526 27282930 J
U DIT GND -B1 +B1 Bl +5V VL ﬂ D}W GV‘VD ra‘w +l‘31 B‘W +5‘v
115V~ 90 mA ! !
230V~ 45 mA 50...60Hz S e
2.5 IR33/DN33 Universale with universal inputs - probe connections
IR33 8 82 . w12y _

o \’_G‘ND TST D‘Z\’_G‘ND =~ e - GD B2 60 mAmax. D‘Z\J‘VD 5 e g 10 +82
25|26|27|28|29|30|| [25[26]27[28]29[30] [2526]27]28]29]30] 25|26|27|28|29|30| |  [25[26]27[28[29]30
19]20]21/2223| 24 19]20]21[22/23]24| [19]20]21|22]23]24] 19]20|21]22[23|24] | [19]20|21]22]23]24]
) 7 BT [+B1[B 7 U 81 [+81 U

DW—G‘ND .BwLme o ;G'IVD DG gy o W‘VD _ + DIt "GN gy +5V

PTC/ NTC / NTC(HT) PT100/ PT1000 0..1,0..10,-0,5..1,3 Vdc 0..20,4..20 mA (2 wires) | TC-J/TCK 0..5Vrat

0..20, 4..20 mA (3 wires)
DN33 aNp B2 B2 GND GND  +B2 50;1/42:“. GND “sofnfr\:ax. aw [ 1" GND _+B2

b2y bRy ] ez e Di2 o2y *BZF% D2y B2 |+B2 o2y
31[32[33[34[35[36]| [31[32[33[34[35[36] | [31]32[33[34]35[36 31[32[33[34[35]36 31[32[33[34[35[36||  [31]32[33[34[353¢]
25]26[27(28[29]30]|  [25[26]27]28[29[30] | |25]26/27/28]29/30 25]26]27]28]29]30 25[26[27[28129130]|  [25[26[27]28129 13
) 7 81 [+81[B1 7 7 + Y 81 [+B1

D‘“—GIND _BWLE—J] on l—GAIID Lﬁj—l ot GND 5 on l—Gr‘\m mL@k on l—GILD_ . DIT " GND B0 45V

PTC/NTC/ NTC(HT) PT100/ PT1000 0..1,0..10,-0,5..1,3 Vdc 0..20,4..20 mA (2 wires) | TC-J/TCK 0..5Vrat
0..20, 4..20 mA (3 wires)

- make sure the wire is stripped for 8-10 mm;

- use a flat-head screwdriver to press the orange locking device;
- insert the wire in the hole underneath;

- release the orange locking device.
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2.6 Connection diagrams
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2.6.1 Connection to the CONV0/10VA0 and CONVONOFFO0 modules (accessories)

The CONVO/10AVAO and CONVONOFFO modules convert a PWM output for SSR to a 0 to 10 Vdc analogue output and ON/OFF relay output respectively.
Below is an example of an application that uses model DN33A7LR20. Note that the same controller can thus have 3 different types of outputs. If only the
0to 10 Vdc analogue output and the relay output are required, models DN33E7LR20 or DN33EOMR20 can be used; the wiring diagram is shown below.

Input signal Input signal
AO]...4 ssr pc2onaNX GlGo| Y+ Y- al ol v+ "
O O00O0 OO0 OO0
Y Go| Y3 GO V2 Glo v 6 12 3 4 12 3 2
[A3]14]5][16]17]18] [ 19]20] 21] [22] 23] 24]
CoJd Lo C o] CONVO0/10A0 CONVONOFFO
+ - + - I + -
AO1 AO3 AO2 AO4 ? 7
[F***]KEY 5 6 7 8 5 6 7 8
I PoweR SERIAL [Z7] 0000 0000
[a]5]6 718 9] 0[] [ ] o
GO 4-20mA om
@mﬂ B2 D”} DIZ} Signal output No Ne
@ GND GO 0-10Vdc Output
Signal output
230 Vac ( () ) 24Vac
Fig.2.a
Key
CONVO0/10A0 & CONVONOFF modules CONV0/10A0 module CONVONOFF module
Terminal Description Terminal Description Terminal Description
1 24 Vac power supply 5 0to 10 Vdc output reference 5 Normally open
2 Power supply reference 6 0to 10 Vdc output 6 Common
3 PWM control signal (+) 7 4 to 20 mA output reference 7 Normally closed
4 PWM control signal (-) 8 4 to 20 mA output 8 Not connected

The control signal to terminals 3 &4 on the CONV0/10VA0 and CONVONOFF modules is optically-isolated. This means that the power supply (G, GO) can be
in common with the power supply to the controller.

ATTUATORE 1
ACTUATOR 1

ATTUATORE 2
ACTUATOR 2

TEMPERATURE INPUTS
On models B and E with direct or alternating current power supply,
the reference (GO) for the 0 to 10 Vdc output and the power supply
reference cannot be in common.

If the actuators connected to the analogue outputs require, the
earth connection (PE) is performed making sure that this is on GO of

KEY
I powen = SERIAL | 1 the ,outputs as shown in the figure.
[a]5]6 718 9]i0]1]
AC12.24V qa‘am nn) mz}
DC 12..30V .
300 mA WA aND AFor models DN33x(B, E)7LR20 and IR33x(B, E)7LR20 the diagram
shown must be adhered to, otherwise the instrument may be
- 12/24Vac @@ 51230 Vac damaged irreversibly.
NO!
Fig. 2.b
ATTUATORE 1 ATTUATORE 2
ACTUATOR 1 ACTUATOR 2
1 ~ 1 ~
Y GO G Y GO G
co0oflooo
— UNIVERSAL INPUTS
NO1 NC1 C1 NO3NC3 C3 va G0 4 a0 A .
[5T4T35T Tie[i7 i8] T30 (20121 (3231 34] &) . For models B and E with DC or AC power supply, the reference (GO)
— — for the 0 to 10 Vdc output and power supply reference may be in
bo1 bos AO2 Ao4 o
o ] sErIAL common, make sure the polarity is observed for 24 V power supply (G,
KEY[= DR -B2+82 B2+12V GO0). This allows just one transformer to be used.
| [31]32]33]34]35]36]
A1 25262728 29]30]
G| G DI1 GND -B1 +B1 B1 45V
AC 24V/ DC 24V 450 mA MAX @
G
24Vac L@zzov«
Fig. 2.c
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2.7

To install the controller, proceed as follows, with reference to the wiring
diagrams:

Installation

1. connect the probes and power supply: the probes can be installed
up to a maximum distance of 100 m from the controller, using
shielded cables with a minimum cross-section of 1 mm?. To improve
immunity to disturbance, use probes with shielded cables (connect
only one end of the shield to the earth on the electrical panel).

2. Program the controller: see the chapter “User interface”

3. Connect the actuators: the actuators should only be connected
after having programmed the controller. Carefully check the
maximum relay capacities, indicated in “technical specifications”.

4. Serial network connection: if connection to the supervisor network
is available using the relevant serial cards (IROPZ485*0 for IR33
and IROPZSER30 for DN33), make sure the system is earthed. On
controllers with 0 to 10 Vdc analogue outputs (models B and E) make
sure there is only one earth connection. Specifically, the secondary
of the transformers that supply the controllers must not be earthed
(temperature only models). If connection to a transformer with
earthed secondary winding is required, an insulating transformer
must be installed in between. A series of controllers can be connected
to the same insulating transformer, nevertheless it is recommended
to use a separate insulating transformer for each controller.

Case 1: a series of controllers connected in a network powered by the
same transformer (GO not earthed). Typical application for multiple
controllers connected inside the same electrical panel

=)

230Vac
24Vac

Fig. 2.d

Case 2: a series of controllers connected in a network powered by
different transformers (GO not earthed). Typical application for multiple
controllers in different electrical panels.

= =]

WO (O = ()

24Vac 24Vac 24Vac

Fig.2.e

17

AAvoid installing the controller in environments with the following

characteristics:

« relative humidity over 90% non-condensing;

+ heavy vibrations or knocks;

+ exposure to continuous jets of water;

+ exposure to aggressive and polluting atmospheric agents (e.g.: sulphur
and ammonia gases, saline mist, smoke) which may cause corrosion
and/or oxidation;

+ high magnetic and/or radio frequency interference (e.g. do not install
near transmitting antennas);

« exposure to direct sunlight and atmospheric agents in general.

The following warnings must be observed when connecting the
controllers:

+ incorrect connection of the power supply may seriously damage the
system;

+ use cable ends that are suitable for the terminals. Loosen every screw
and fit the cable end, next tighten the screws and gently pull the
cables to check their tightness;

+ separate as much as possible (at least 3 cm) the probe and digital
input cables from inductive loads and power cables, to avoid any
electromagnetic disturbance. Never lay power and probe cables in the
same cable conduits (including those for the electrical panels);

+ do not install the probe cables in the immediate vicinity of power
devices (contactors, circuit breakers or the like). Reduce the length of
the sensor cables as much as possible, and avoid spirals around power
devices;

+ avoid supplying the controller directly from the main panel power
supply if also supplying power to other devices, such as contactors,
solenoid valves, etc., which require another transformer.

AIRB is not a device that guarantees electrical safety, but rather

suitable operation: to prevent short-circuits or overloads from
causing hazards, the customer must install appropriate electromechanical
protection devices on the lines in question (fuses or the like).
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2.8 Programming key

The keys must be connected to the connector (4 pin AMP) fitted on the
controllers. All the operations can be performed with the controller off.
The functions are selected using the 2 dipswitches, accessed by removing

the battery cover:

Fig. 2.f

UPLOAD

Fig. 2.h

Fig. 2.9

DOWNLOAD
OFF

ON
1 2
L2

Fig. 2.i

« load the parameters for a controller onto the key (UPLOAD - Fig. 2.h);
« copy from the key to a controller (DOWNLOAD - Fig. 2.i);

ﬁ The parameters can only be copied between controllers with the
same code. The UPLOAD operation can, however, always be

performed.

2.8.1

Copying and downloading the parameters

The following operations are used for the UPLOAD and/or DOWNLOAD
functions, simply by changing the settings of the dipswitches on the key:
1. open the rear cover on the key and position the 2 dipswitches

according to the desired operation;

2. close the rear cover on the key and plug the key into the connector

on the controller;

3. press the button and check the LED: red for a few seconds, then
green, indicates that the operation was completed correctly.
Other signals or the flashing of the LED indicates that problems

have occurred: refer to the table;

4. at the end of the operation, release the button, after a few seconds

the LED goes OFF;
5. remove the key from the controller.

ir33 universale +030220801 -rel. 2.3 - 16.04.2012
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LED signal Error Meaning and solution

Red LED flashing | Batteries The batteries are discharged, the
discharged at | copy operation cannot be performed.
start copy Replace the batteries.

Green LED Batteries During the copy operation or at the end

flashing discharged of the operation the battery level is low.

during copy or
atend of cop

Replace the batteries and repeat the
operation.

Red/green LED
flashing
(orange signal)

Instrument not
compatible

The parameter set-up cannot be copied
as the connected controller model is
not compatible. This error only occurs
for the DOWNLOAD function; check the
code of the controller and run the copy
only for compatible codes.

Red and green
LED on

Error in data
being copied

Error in the data being copied. The data
saved on the key are partly/completely
corrupted. Reprogram the key.

Red LED on Data transfer The copy operation was not comple-

steady error ted due to a serious error when tran-
sferring or copying the data. Repeat
the operation, if the problem persists
check the key connections.

LEDs off Batteries discon-|Check the batteries.

nected
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3. USERINTERFACE

The front panel contains the display and the keypad, made up of 4 buttons, that, when pressed alone or combined with other buttons, are used to program

the controller.

IR33 Universal front panel

@ Hir33

a7 1

: I
s =0 14

’ Prg| | A
mute

L e T
17 M
TUNING| [Set| | ¥

Fig.3.a

3.1 Display

DN33 Universale
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clear 4

Fig. 3.b

The display shows the temperature in the range —-50°C to +150°C in the models with temperature inputs only and in the range -199 to +800°C in the models

with universal inputs. The temperature is displayed with resolution to tenths between

-19.9°C & + 99.9°C. Alternatively, it can show the value of one of the

analogue or digital inputs, or the set point (see parameter c52). During programming, it shows the codes and values of the parameters.

. Normal operation
Icon Function ON OFF P BLINK Start up Notes
Output 1 Output 1 active Output 1 not active Output 1 request Flashes when activation is delayed or
1 inhibited by protection times, external
disabling or other procedures in progress.
2 Output 2 Output 2 active Output 2 not active Output 2 request See note for output 1
3 Output 3 Output 3 active Output 3 not active Output 3 request See note for output 1
4 Output 4 Output 4 active Output 4 not active Output 4 request See note for output 1
ALARM No alarm present Alarms in progress Flashes when alarms are active during nor-
A mal operation or when an alarm is active
from external digital input, immediate or
delayed.
® CLOCK Clock alarm ON if Real Time
Operating cycle active Clock present
REVERSE Reverse operation  |Reverse operation not ~ |PWM /0 to 10 Vdc outputs Signals operation of the unit in “reverse”
T_R-l active active mode, when at least one relay with "rever-
se” operation is active. Flashes if PWM/0 to
10 Vdc outputs.
SERVICE No malfunction Malfunction (e.g. E2PROM
% error or probes faulty). Con-
tact service
TUNING AUTO-Tuning function  |AUTO-Tuning function On if the AUTO-Tuning function is active
TUNING
not enabled enabled
DIRECT Direct operation Direct operation not PWM /0 to 10 Vdc outputs Signals operation of the unit in “direct”
1—[)_1 active active mode, when at least one relay with “direct”
operation is active. Flashes if PWM/0 to 10
Vdc outputs.

Tab.3.a

\The user can select the standard display by suitably setting parameter c52, or by pressing v (DOWN) to select one of the possible options (b1, b2,
di1, di2, St1, St2) and confirming by pressing Set. See paragraph 3.4.11.
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3.2 Keypad

Pressing the button alone:

Prg

Pressing together with other buttons
mute

Start up

CAREL

« If pressed for more than 5 seconds, accesses the menu for setting the type P parameters (frequent);
» Mutes the audible alarm (buzzer) and deactivates the alarm relay;

» When editing the parameters, pressed for 5 s, permanently saves the new values of the parameters;
» When setting the time and the on/off times returns to the complete list of parameters.

« If pressed for more than 5 seconds together with Set, accesses the menu for setting the type C parameters (configuration);
« If pressed for more than 5 seconds together with UP, resets any alarms with manual reset (the message rES’indicates the alarms

have been reset); any alarm delays are reactivated;

« |f pressed for more than 5 seconds at start up, activates the procedure for loading the default parameter values.

(UP) Pressing the button alone:

Pressing together with other buttons

« Increases the value of the set point or any other selected parameter

- If pressed for more than 5 seconds together with Prg/mute, resets any alarms with manual reset (the message rES’indicates the
alarms have been reset); any alarm delays are reactivated.

(DOWN) Pressing the button alone:

« Decreases the value of the set point or any other selected parameter.
+ In normal operation accesses the display of the second probe, digital inputs and set point.

Pressing the button alone:

Set

« Pressing together with other buttons

« If pressed for more than 1 second displays and/or sets the set point

« If pressed for more than 5 seconds together with Prg/mute, accesses the menu for setting the type C parameters (configuration).

3.3 Programming

The operating parameters can be modified using the front keypad. Access
differs depending on the type: set point, frequently-used parameters (P)
and configuration parameters (c). Access to the configuration parameters
is protected by a password that prevents unwanted modifications or
access by unauthorised persons. The password can be used to access and
set all the control parameters.

3.3.1 Setting set point 1 (St1)

To change set point 1 (default =20°C):

- press Set: the display shows St1 and then the current value of St1;
« press A or V¥ toreach the desired value;

 press Set to confirm the new value of St1;

- the display returns to the standard view.

Fig.3.c

3.3.2 Setting set point 2 (S5t2)

In operating modes 6, 7,8 and 9 (see the chapter on Functions) and when

€19=2,3,4 and 7 (see the chapter on Control) the controller works with

two set points.

To change set point 2 (default =40 °C):

« press Set: twice slowly: the display shows St2 and then the current
value of St2;

- press A or ¥V untilreaching the required value;

« press Set to confirm the new value of 5t2;

« the display returns to the standard view.

Fig. 3.d

ir33 universale +030220801 -rel. 2.3 - 16.04.2012

20

Tab.3.b

3.3.3  Setting type P parameters

Type P parameters (frequents) are indicated by a code beginning with the
letter P, followed by one or two numbers.

1. Hold the Pfrtg button, after 3 seconds the displays shows the
firmware revision code (e.g. r2.1) is shown, after 5 seconds (in the
event of alarms, first the buzzer is muted) the code of the first type P
modifiable parameter, P1;

2. Press A or V¥ until reaching the desired parameter. When
scrolling, an icon on the display shows the category the parameter
belongs to (see the table below and the table of parameters);

3. Press Set to display the associated value;

4. Increase or decrease the value using A or ¥ respectively, until
reaching the desired value;

5. Press Set to temporarily save the new value and return to the display
of the parameter code;

6. Repeat operations from 2) to 5) to set other parameters;
Prg

mute

7. To permanently save the new values of the parameters, press
for 5 s, thus exiting the parameter setting procedure.

Almportant:

- If no button is pressed for 10s, the display starts flashing,
and after 1 minute automatically returns to the standard display,
without saving the changes.

«+ To increase the scrolling speed, press and hold the A / V¥ button
for at least 5 seconds

- before accessing type P parameters, the firmware revision is displayed
for 2 seconds, according to the procedure described at the start of
paragraph 3.3.3

D Gig3
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3.3.4 Setting type ¢, d, F parameters
Type C, d or F (configuration) parameters are indicated by a code beginning
with letters ¢, d, F respectively, followed by one or two numbers.

prg

1. Press e Set together for more than 5 seconds: the display
shows the number 0;

@ Gir33

Fig. 3.f

2. Press A or V¥ untildisplaying the password=77;

a» Hir33
e’

' ’ L clear 4

Fig.3.9

w

Confirm by pressing Set;

4. If the value entered is correct, the first modifiable parameter
c0 will be shown, otherwise the standard display will resume;

5. Press A or V¥ until reaching the parameter to be modified.
When scrolling, an icon appears on the display representing the
category the parameter belongs to (see the table below and the
table of parameters);

6. Press Set to display the associated value;

7. Increase or decrease the value using A or V¥
until reaching the desired value;

8. Press Set to temporarily save the new value and return to the
display of the parameter code;

9. Repeat operations from 5) to 8) to set other parameters;

10. To permanently save the new values of the parameters, press

Pr - .
,Fg for 5 s, thus exiting the parameter setting procedure.

respectively,

AThis procedure can be used to access all the control parameters.

AThe password = 77 can only be changed from the supervisor or
using the configuration tool (e.g. Comtool), range 0 to 200.

PARAMETER CATEGORIES
Cateqgory Icon Category lcon
Programming bN Output 2 2
Alarm A Output 3 3
PID TUNING Output 4 4
Output 1 1 RTC Q)

AAII the modifications made to the parameters, temporarily stored in
the RAM, can be cancelled, returning to the standard display by not

pressing any button for 60 seconds.

The values of the clock parameters, however, are saved when entered.

A\f the controller is powered down before pressing ::%g all the
modifications made to the parameters will be lost

In the two parameter setting procedures (P and C), the new values

. Pr. .
are only saved after having pressed m—g for 5 seconds. When setting
the set point, the new value is saved after confirming with Set.
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3.4 Setting the current date/time and the on/
off times

Applies to models fitted with RTC.

3.4.1 Setting the current date/time

@ Hir33
iy

' ' L clear 4

Fig. 3.h

1. Access the type C parameters as described in the corresponding
paragraph;
2. Pressthe A / VW buttons and select the parent parameter, tc;

@ Hir33

3. Press Set: parameter y is displayed, followed by two digits that
indicate the current year;

4. Press Set and set the value of the current year (e.g.: 8=2008),
press Set again to confirm;

5. Press A to select the next parameter -month -and repeat steps 3
& 4 for the following parameters:
M=month, d=day of the month, u=day of the week
h=hours, n=minutes;

6. To return to the list of main parameters, press f'%g and then access
parameters ton and toF (see the following paragraph), or:

) Pr: )
7. To save the settings press ,ﬁe’ for 5 seconds and exit the parameter
setting procedure.

3.4.2 Setting the on/off times

1. Access the type ¢ parameters as described in the corresponding
paragraph;

2. Pressthe A / W buttons and select the parent parameter, ton
=ontime;

D, Hir33

L clear 4

Fig.3.j

3. Press Set parameter d is displayed, followed by one or two digits
that represent the on day, as follows:
0= timed start disabled
1 to 7= Monday to Sunday
8= Monday to Friday
9= Monday to Saturday
10= Saturday & Sunday
11=every day;
4. Press Set to confirm and go to the on time parameters

h/m=hours/minutes;
. . Prg
5. Toreturn to the list of main parameters, press —

ute
6. Select and modify parameter toF together with the corresponding
hour and minutes, repeating the sequence from point 2 to 5.
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Fig. 3.k

7. To save the settings press —g for 5 seconds and exit the parameter

setting procedure, thus Savmg J the settings permanently.

3.4.3  Setting the default parameters

To set the parameters to the default values:

« Power down the controller;
Prg.

mute’

« Power up the controller holding the
“Std"is shown on the display.

« Press
g

, button, until the message

AThls will cancel any changes made and restore the original values set

by the manufacturer, that is, the defaults shown in the table of
parameters, except for the password, which if changed from ComTool or
the supervisor retains the value set previously.

3.4.4 Testdisplay and keypad at start-up
Step Display Keypad Note
One Display comple- | Press PRG for 5 seconds to
tely offfor5s  |set the defaults
Two Display comple- | No effect
telyonfor2s
Three 3 segments (- |When pressing each but- | This step ®© indica-
-")on ton a dedicated segment |tes whether the RTC
lights up is installed
Four Normal opera- | Normal operation
tion
Tab. 3.c

w iy Bk
ol

@5

ir33

Prg A
mute

L clear 1
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345

The alarms with manual reset can be reset by pressing
together for more than 5 seconds.

Alarms with manual reset
n’% and A p

3.4.6 Activating the operating cycle

The operating cycle activation mode is selected using parameter P70
(see the chapter on Control). Below is a description of the activation
procedure from the keypad (manual), digital input and RTC (automatic).

347 Manual activation (P70=1)

During the normal operation of the controller, pressing the A button
for 5 seconds displays CL, which indicates “operating cycle” mode is being
accessed The operating cycle features 5 temperature/time steps, which
need to be set (see the chapter on Control). The operating cycle will be
run and the clock icon will flash.

@ 5ir33
I~
[

L clear 4

| [+]

Fig.3.m

The operating cycle ends automatically when it reaches the fifth step. To
stop an operating cycle before the end, press the A button again for 5
seconds. The message “StP” (stop) will be displayed.

@ Hir33

T TeiE] - h

- B

Fig.3.n

3.4.8 Activation from digital input 1/2 (P70=2)

To activate the operating cycle from digital input 1, set P70=2 and c29=5.
For digital input 2 set P70=2 and ¢30=5. Connect the selected digital
input to a button (NOT a switch). To activate the operating cycle, briefly
press the button: this will be run, and the clock icon will flash. To stop an
operating cycle before the end, pressthe A button again for 5 seconds.
The message “StP” (stop) will be displayed.

3.49 Automatic activation (P70=3)

The automatic activation of an operating cycle is only possible on the

models fitted with RTC.

To activate an operating cycle automatically:

« Set the parameters for the duration of the step and the set point
(P71-P80);

+ Program the controller automatic on/off times — parameters ton and
toF;

« Set parameter P70=3.

The operating cycle will start automatically when the controller switches
on. To terminate an operating cycle in advance, press A for 5 seconds.
Termination of the operating cycle is indicated by the message “StP”
(stop).

3.4.10 Auto-Tuning activation
See the chapter on Control. Auto-Tuning is incompatible with
independent operation (c19=7).
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3.4.11 Displaying the inputs
« Press W :the current input will be displayed, alternating with the
value:
b1 :probe 1;
b2 : probe 2;
di1 : digital input 1;
di2 : digital input 2.
St1:set point 1;
St2 : set point 2.

@ JHir33

Prg
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L clear 4
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Fig.3.p

« Press A and V¥ toselect the input to be displayed;

+ Press Set for 3 seconds to confirm.

A\f when scanning the inputs a digital input has not been configured,
the display will show “nO” (indicating that the digital input does not

exist or has not been configured), while “OPn"and “CLO" will be displayed to

indicate, respectively, that the input is open or closed. For the probes, the

value displayed will be the value currently measured by the probe or, if the

probe is not fitted or not configured, the display will show “"nO”.

For St2, this is only displayed if featured on the controller, otherwise the

display shows "nQ".

3.4.12 Calibrating the probes

Parameters P14 and P15 are used to calibrate the first and second
probe respectively. See paragraph 5.2 for the difference in calibration
between temperature probes and current and voltage inputs. Access
the 2 parameters and then set the required values. When pressing Set,
after having entered the value, the display does not show the parameter,
but rather immediately shows the new value of the probe reading
being calibrated. This means the result of the setting can be checked
immediately and any adjustments made as a consequence. Press Set
again to save the value.

3.5 Using the remote control (accessory)

The compact remote control with 20 buttons allows direct access to the

following parameters:

+ Stl (set point 1)

+ St2 (set point 2)

« P1 (differential St1)

« P2 (differential St2)

+ P3(dead zone differential)

and the following functions can also be accessed:

+ setthetime

« display the value measured by the probes

« display the alarm queue and reset any alarms with manual reset, once
the cause has been resolved.

+ set the on time band (see the corresponding paragraph).

The remote control features the four buttons, P%g Set, A and V¥V,
which access almost all the functions provided by the instrument keypad.
The buttons can be divided into three groups, based on their functions:
+ Enabling/disabling the use of the remote control (Fig. 1);

+ Remote simulation of the controller keypad (Fig. 2);

« Direct display/editing of the most common parameters (Fig. 3).
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Fig.3.q

3.5.1 Remote control enable code (parameter c51)
Parameter ¢51 attributes a code for accessing the controller. This means
that the remote control can be used when there are a series of controllers
on the same panel, without the risk of interference.

Par. |Description Def |Min |Max |UM
Code for enabling the remote control 1 0 255 |-
c51|0=Programming by remote control
without code

Tab. 3.d

3.5.2 Activating and deactivating the use of the
remote control

Button  |Immediate function
used to enable the remote

G control; each instrument
displays its own enabling code
ends operation using the
‘a remote control, cancelling
all changes made to the
parameters

Delayed function

pressing and holding for 5s

& ends the operation of the
mute remote control, saving the

modified parameters

used to select the instrument,
NUMS. |by entering the enabling code
displayed.
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The buttons used are shown in the figure. By pressing the a button,
each instrument displays its own remote control enabling code
(parameter c51). The numeric keypad is used to enter the enabling code
of the instrument in question. At the end of this operation, only the
instrument with the selected enabling code will be programmed from
the remote control, all the others will resume normal operation. Assigning
different enabling codes to the instruments, allows, in this phase, only the
desired instrument to be programmed using the remote control, without
the risk of interference. The instrument enabled for programming from
the remote control will display the reading and the message rCt. This

status is called Level 0. Press to exit the programming of the remote
control, without saving the modifications.

3.5.3  Remote simulation of the controller keypad
The buttons used are shown in the figure. In Level 0 (display the reading
and message rCt), the following functions are active:

Button

mune.

In this level, the Set and 9 buttons are also active, used to activate the set
point (Level 1) and the conﬁguranon parameters (Level 2).

Immediate function
Mute the buzzer, if ON

Delayed function

Pressing and holding for 5s saves
the modified parameters and ends
the operation of the remote control

Button Immediate function

3
2

In Levels 1 and Level 2, the __q Set, A and V¥ buttons repeat the
corresponding functions on tlhe controller keypad. In this way, all the
controller parameters can be displayed and set, even those without
shortcut buttons.

Set the set point

@ (@ remote control

€ ¢
¢ ¢
9

Fig.3.s
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3.5.4 Direct display/editing of the most common
parameters

Some parameters are directly accessible using specific buttons:

« Stl (setpoint 1);

« St2 (set point 2);

- P1 (differential St1);

- P2 (differential St2);

+ P3(dead zone differential)

and the following functions can also be accessed:

- set the current time(tc);

- display the value measured by the probes (Probe1, Probe2);

- display the alarm queue (ALO-AL4);

+ reset any alarms with manual reset, once the cause has been resolved;
« set the on time band (ton, toF), see the corresponding paragraph.

@ (@ remote control

Dead zone

product part number JRTRUES000

Fig.3.t
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4. COMMISSIONING

4.1 Configuration

The configuration parameters should be set when commissioning the

controller, and involve:

« serial address for the network connection;

- enabling the keypad, buzzer and the remote control (accessory);

« setting a delay for starting control after the device is powered up (delay
at start-up);

« gradual increase or reduction in the set point (soft start).

4.1.1 Serial address (parameter c32)

€32 assigns the controller an address for the serial connection to a
supervisory and/or telemaintenance system.

Par. | Description |Def |Min [Max |UoM

32 |Serial connection address I o 1207 |-
ab.4.a

4.1.2  Disable keypad/remote control (parameter c50)
Some functions relating to the use of the keypad can be disabled, for
example, the setting of the parameters and the set point if the controller
is exposed to the public.

Par. _|Description |Def |Min |Max |UoM
c50 |Disable keypad and remote control o 2 |-
Tab.4.b
Below is a summary of the modes that can be disabled:
Par c50 Edit P Change Settings from
parameters set point remote control
0 NO NO YES
1 YES YES YES
2 NO NO NO
Tab. 4.c

With the ‘change set point” and “edit P parameters” functions disabled,
the set point and the type P parameters cannot be changed, however
the values can be displayed. The type c parameters, on the other hand,
being protected by password, can be set on from keypad, following the
standard procedure. With the remote control disabled, the values of the
parameters can be displayed but not set. See the paragraph on using the
remote control.

Alf c50 is set =2 from the remote control, this is instantly disabled. To

re-enable the remote control, set c50=0 or c50=1 on the keypad.

4.1.3  Show standard display/disable buzzer
(parameters c52,c53)

Description Def Min

Display 0 0

0=Probe 1

1=Probe 2

2=Digital input 1

3=Digital input 2

4= Set point 1

5= Set point 2

6= Probe 1/ Probe 2 alternating

Buzzer 0 0 1 -

0=Enabled

1=Disabled

Par. Max UoM

3 -

c52

c53

Tab. 4.d
4.1.4 Delay at start-up (parameter c56)
Used to delay the start of control when the device is powered up. This is useful in the
event of power failures, so that the controllers (in the network) don't all start at the
same time, avoiding potential problems of electrical overload.

Par. \Description \Def \Min \Max \UoM
c56  |Delay at start-up lo lo [255 s

Tab. 4.e
4.1.5 Soft start (parameter ¢57, d57)

This function is used to gradually increase or decrease the set point
according to the value of the parameter. The function is useful if the
controller is used in cold rooms or seasoning rooms, or in similar
situations when starting at full load may not be compatible with the
required process. Soft start, if active, is used on power-up or within an
operating cycle. The unit of measure is expressed in minutes / °C.

Parameter d57 acts on circuit 2 if independent operation is active.

Par. Description Def Min Max UoM
c57 Soft start 0 0 99 min/°C
ds7 Soft start circuit 2 0 0 99 min/°C

25

Tab. 4.f

——————— set point
process value

output status

>
Fig. 4.a

Example: when c57=5, assuming the set point is 30°C and the differential 2
°C, and that the ambient temperature is 20°C; on power-up the virtual set
point will be the same as the temperature measured, and will remain at this
value for 5 minutes. After 5 minutes, the virtual set point will be 21 degrees,
no outputs will be activated, while after another 5 minutes the virtual set
point will be 22°C, thus entering the control band (as the differential is 2°C)
and heating will start. Once the temperature reaches the virtual set point,
the function stops and the process continues.

4.2 Preparing for operation

Once having completed the installation, configuration and programming

operations, before starting the controller check that:

+ The wiring is performed correctly;

» The programming logic is suitable for controlling the unit and the

system being managed: Starting from revision FW 2.0 two PID control

cycles can be set on two independent circuits;

If the controller is fitted with RTC (clock), set the current time and the

on and off times;

- Set the standard display;

+ Set the “probe type” parameter based on the probe available and the
type of control (NTC, NTC-HT, PTC, PT1000, J/K thermocouple, voltage/
current input);

+ Setthe type of control: ON/OFF (proportional) or proportional, integral,
derivative (PID);

+ If used as a thermostat, set the unit of measure for the probes (°C or °F),
see paragraph 5.1;

+ Any operating cycles are programmed correctly;

+ The protection functions (delay at start-up, rotation, minimum on and
off times for the outputs) are active;

+ The remote control enabling code is set, if a series of controllers are

installed in the same system;

If the CONVO/10A0 module is connected, the cycle time is set to the

minimum (c12=0.2 s);

+ The special mode is set in the correct sequence, i.e. first parameter cO is
set, and then parameter ¢33 (see the chapter on Functions).

4.3 Switching the controller On/Off

The device can be switched ON/OFF from several sources: supervisor,

digital input (parameters c29, c30), parameter (Pon) and remote control.

The digital input has highest priority in switching ON/OFF. Staring

from revision 2.0 an output can be selected for ON-OFF status (see

"dependence”).

Alf more than one digital input is selected as On/Off, the ON status will

be activated when all the digital inputs are closed. If just one contact

is open, the unit is switched OFF.

In OFF status set from digital input, the outputs and switching ON/OFF

from remote control or the supervisor are disabled, while the following

functions are enabled:

+ editing and display of the frequent and configuration parameters, and
the set point;

+ selection of the probe to be displayed;

« probe 1 error (EO1), probe 2 error (E02), clock alarm (E06), EEPROM
alarm (EQ7 and E08);

« When switching ON and OFF the control output protection times are
taken into consideration;
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5. FUNCTIONS

In the tables, the parameters that are repeated highlight the
differences in settings between the models with universal inputs
and the models with temperature inputs only.

5.1 Temperature unit of measure

On IR33 Universale the temperature unit of measure can be changed
from degrees Celsius to degrees Fahrenheit using parameter c18.

Par. |Description Def Min |Max [UOM
c18  |Temperature unit of measure 0 0 1 -
0="G 1="F
Tab.5.a

The models with universal inputs can be connected to PT100 or PT1000
probes and thermocouples, and operate with temperatures from -199°C
to 800°C, consequently the parameters corresponding to the minimum
and maximum limits of the set point are different. See the table below.
The function works as follows:

1. indegrees Celsius the settable temperature range is -199T800°C;

2. indegrees Fahrenheit the settable temperature range is -199T800°F.

Due to the conversion using the formula:

TCF)=T(°C) x1.8 + 32
the settable temperature range in degrees Celsius is wider than in
degrees Fahrenheit.

[y —
®©
IS
N
)
©
F I
S
=
o
s}

-199 -1

199 oo TCP)
Fig.5.a

A

« If the display is showing the reading of probe 1 or 2 in the range between
-199°C and -128°C or between 426°C and 800°C, and the unit is set to
degrees Fahrenheit, the error EQT or EO2 will be shown;

« If the controller is working in degrees Celsius and the temperature set point
is set over 426°C or below -128°C, if then switching to degrees Fahrenheit
the set point will be limited to 800°F and -199°F respectively.

5.2 Probes (analogue inputs)

The probe parameters are used to:

+ set the type of probe

+ set the offset to correct the probe reading (calibration)

- set the maximum/minimum current/voltage value;;

+ activate a filter to stabilise the reading

set the unit of measure shown on the display

+ enable the second probe and the compensation function. IR33
Universale models with universal inputs have wider ranges for NTC
and PT1000 temperature probes than the IR33 Universale models with
temperature only. In addition these can use thermocouples, active
probes and voltage and current inputs, as shown in the table.

Par. |Description Def |Min Max _ [UoM
c13 |Probe type 0 0 3 -
0= Standard NTC range(-507+90°C)

1= NTC-HT enhanced range(-40T+150°C)
2= Standard PTC range(-50T+150°C)

3= Standard PT1000 range(-50T+150°C)
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c13 |Probe type 0 0 16 =
0=NTCrange (-50T+110°C)

1=NTC-HT range (-10T+150°C)
2="PTCrange (-50T+150°C)

3=PT1000 range (-50T+200°C)

4= PT1000 range (-199T+800°C)

5= Pt100 range (-50T+200°C)

6=Pt100 range (-199T+800°C)
7=Jthermocouple range (-50T+200°C)
8= J thermocouple range (-100T+800°C)
9= K thermocouple range (-50T+200°C)
10=Kthermocouple range (-100T+800°C)
11=0to 1 Vdc input

12=-0.5to 1.3 Vdc input

13=0to 10 Vdc input

14= 0 to 5 Vdc ratiometric

15= 010 20 mA input

16=4 to 20 mA input

P14 |Probe 1 calibration 0(0) |-20(-36) |20 (36)|°C(°F
P15 |Probe 2 calibration 0(0) |-20(-36) |20 (36)|°C(°F
P14 |Probe 1 calibration 0(0) 1-99,9 99,9 |°C(°F
(179 (179

NN

P15 |Probe 2 calibration 0(0) 1-99,9 99,9 |°C(°F)
(179 (179
c15 |Minimum value for probe 1 with cur- |0 -199 cle |-
rent/voltage signal
c16 |Maximum value for probe 1 with 100 |c15 800 |-

current/voltage signal
d15 [Minimum value for probe 2 with cur- |0 -199 die |-
rent/voltage signal

d16 |Maximum value for probe 2 with 100 |d15 800 |-
current/voltage signal
c17 |Probe disturbance filter 4 1 15 -
Tab. 5.b

AWhen a probe with current/voltage signal is selected, the unit of
measure must be left at °C (C18=0).

Parameter c13 defines the type of probe 1 (B1) and any probe 2 (B2).
For controllers with universal inputs, the corresponding selections
are highlighted in the table. Parameters P14 and P15, for probe 1 and
probe 2 respectively, are used to correct the temperature measured by
the probes indicated on the display, using an offset: the value assigned
to these parameters is in fact added to (positive value) or subtracted
from (negative value) the temperature measured by the probes. When
pressing Set, after having entered the value, the display does not show
the parameter, but rather immediately shows the new value of the probe
reading being calibrated. This means the result of the setting can be
checked immediately and any adjustments made as a consequence.
Press Set again to access the parameter code and save the value. For
probes with current/voltage signals, parameters c15, c16 for probe 1 and
d15, d16 for probe 2 are used to “scale” the probe output signal. The value
of parameters P14, P15 is added after this operation.

Example: 0 to 10 Vdc input on B1, c15=30, c16=90, P14=0

Display
Visualization 90
(P14=0)
60)
30
0 5V 10v B1
Fig. 5.b

Consequently, 0V will be as displayed 30 and 10V will be displayed as 90.
These are also the values used for control.

Parameter c17 defines the coefficient used to stabilise the temperature
reading. Low values assigned to this parameter allow a prompt response
of the sensor to temperature variations, but the reading becomes more
sensitive to disturbance. High values slow down the response, but
guarantee greater immunity to disturbance, that is, a more stable and
more precise reading.
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5.2.1

Par.
c19

Second probe (parameter c19)

Description Def |Min |[Max |UoM

Operation of probe 2 0 0 12 |-

0=not enabled

1=differential operation

2=compensation in cooling

3=compensation in heating

4=compensation always active

5=enable logic on absolute set point

6=enable logic on diff. set point

7=1independent op. (cir. T+cir. 2)

8= control on higher probe value

9= control on lower probe value

10= control set point from B2

11= auto heat/cool change from B2

12= Differential operation with pre-alarm
Validity c0=1,2,3,4

Tab. 5.¢

The second probe must be the same type as the first, as set by
parameter c13. Nonetheless control can be performed on two
different physical values, for example temperature-humidity using
independent operation (c19=7) with combined active probe (e.g. CAREL
DPWC¥) with two 4 to 20 mA outputs.
For the explanation of the types of control based on parameter c19, see
the chapter on“Control”.

5.3 Standard operating modes (parameters
St1,5t2,¢0,P1,P2,P3)

The controller can operate in 9 different modes, selected by parameter
0. The basic modes are “direct” and “reverse”. In “direct” mode, the output
is activated if the value measured is greater than the set point plus a
differential. In “reverse” mode the output is activated if the temperature is
less than the set point plus a differential. The other modes are a combination
of these, with possibility of 2 set points (St1 & St2) and 2 differentials (P1 &
P2) based on the mode, “direct” or “reverse’, or the status of digital input
1. Other modes include “dead zone” (P3), “PWM” and “alarm”. The number
of outputs activated depends on the model (V/W/Z=1,24 relay outputs,
A=4 SSR outputs, B/E=1/2 analogue outputs and 1/2 relay outputs).
Selecting the correct operating mode is the first action to be performed
when the default configuration, i.e. “reverse” operation, is not suitable for
the application in question. For the description of “timer” operation see
paragraph 5.6.1 (dependence parameter=15)

Par. |Description Def Min Max UoM
St1 |Set point 1 20 c21 c22 °C(°F)
St2 |Set point 2 40 c23 c24 °C(°F)
c0 |1=direct 2 1 9 -
2=reverse
3=dead zone
4=PWM
S5=alarm
6= direct/reverse from DI1
7=direct/direct from DI1
8= reverse/reverse from DI1
9= direct/reverse with separate set
point
P1 _|Set point differential 1 2 0.1 50 °C (°F)
P2 |Set point differential 2 2 0.1 50 °C (°F)
P3 |Dead zone differential 2 0 20 C (°F)
P1 _|Set point differential 1 2(3,6) 10.1(0,2) 1999 (179) |°C (°F)
P2 |Set point differential 2 2(3,6) 10.100,2) 1999 (179) |°C (°F)
P3 |Dead zone differential 2(36) 10(0) 1999179 |°C(°F)
c21 |Minimum value of set point 1 -50 -50 c22 °C(°F)
22 |Maximum value of set point 1 60 c21 150 °C(°F)
c21 |Minimum value of set point 1 -50 -199 |22 °C (°F)
(-58) (-199)
€22 |Maximum value of set point 1 110 c21 800 (800) |°C (°F)
(230)
c23 |Minimum value of set point 2 -50 -50 c24 °C(°F)
24 |Maximum value of set point 2 60 c23 150 °C (°F)
€23 [Minimum value of set point 2 -50 -199  |c24 °C (°F)
(-58) (-199)
c24 |Maximum value of set point 2 110 c23 800 (800) |°C (°F)
(230)

Tab.5.d
ATO be able to set c0, the value of ¢33 must be 0. If c33=1, changing c0
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has no effect.
AForthe mode set to become immediately operational, the controller
needs to be switched off an on again. Otherwise correct operation is
not guaranteed.
The meaning of parameters P1 & P2 changes according to the
operating mode selected. Fore example, in modes 1 & 2 the
differential is always P1. P2, on the other hand, is the “reverse” differential
in mode 6 and the “direct” differential in mode 9.

5.3.1 Mode 1:Direct c0=1

In“direct” operation the controller ensures the value being controlled (in
this case the temperature) does not exceed the set point (St1). If it does,
the outputs are activated in sequence. The activation of the outputs is
distributed equally across the differential (P1). When the value measured
is greater than or equal to St1+P1 (in proportional only operation), all the
outputs are activated. Similarly, if the value measured starts falling, the
outputs are deactivated in sequence. When reaching St1, all the outputs
are deactivated.

Mod.V Mod. W
OuT1 OuT1 ouT2
ON ON
A A A
OFF Y OFF Y Y
P1 B1 P1 B1
St1 St1
Mod.Z
ouT1 ouT2 0ouT3 ouT4
ON
A A A A
A A A A
OFF
P1 B1
St1
Fig. 5.
Key
Stl Set point 1
P1 Set point differential 1
OUT1/2/3/4 Output 1/2/3/4
B1 Probe 1
5.3.2 Mode 2: Reverse c0=2 (Default)

“Reverse” operation is similar to "direct” operation, however the outputs
are activated when the value being controlled decreases, starting from
the set point (St1). When the value measured is less than or equal to
St1-P1 (in proportional only operation), all the outputs are activated.
Similarly, if the value measured starts rising, the outputs are deactivated
in sequence. When reaching St1, all the outputs are deactivated.

Mod.V Mod. W
out out2 oum
ON ON
A A A
y OFF v v OFF
P1 B1 P1 B1
st1 st1
Mod.Z
ouT4 ouTs oun2 oum
ON
A A A A
\4 \4 \4 \ oFF
P1 B1
st1
Fig.5.d
Key
Stl Set point 1
P1 Set point differential 1
0ouT1/2/3/4 Output 1/2/3/4
B1 Probe 1
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Mode 3: Dead zone c0=3

The aim of this control mode is to bring the measured value within an
interval around the set point (St1), called the dead zone. The extent of the
dead zone depends on the value of parameter P3.Inside the dead zone, the
controller does not activate any outputs, while outside it works in “direct”
mode when the temperature is increasing and in “reverse” mode when it
is decreasing. According to the model used, there may be one or more
outputs in “direct” and “reverse” modes. These are activated or deactivated
one at a time, as already described for modes 1 & 2, according to the value
measured and the settings of St1, P1 for “reverse” control and P2 for “direct”
control.

Mod.V Mod. W
ouT1 ouT1 ouT2
ON
A A A
Y Y \ 4
OFF
P1 P3| Bl P1 P3 P3 P2 B1
st st1
Mod. Z
ouT2 OouT1 0ouT3 ouT4
A A A A
Y \ 4 Y \ 4
P1 P3 | p3 P2 B1
St
Fig.5.e

Key
Stl Set point 1
P1/P2 “Reverse"/"direct” differential
P3 Dead zone differential
OuUT1/2/3/4 Output 1/2/3/4
B1 Probe 1

\When the controller only has 1 output, it works in“reverse”mode with

dead zone.
5.3.4 Mode 4: PWM c0=4

The control logic in PWM mode uses the dead zone, with the outputs
activated based on pulse width modulation (PWM). The output is
activated in a period equal to the value of parameter c12 for a variable
time, calculated as a percentage; the ON time is proportional to the value
measured by B1 inside the differential (P1 for “reverse” control and P2 for
“direct” control). For small deviations, the output will be activated for a
short time. When exceeding the differential, the output will be always
on (100% ON). PWM operation thus allows “proportional” control of
actuators with typically ON/OFF operation (e.g. electric heaters), so as to
improve temperature control. PWM operation can also be used to gave
a modulating 0 to 10 Vdc or 4 to 20 mA control signal on IR33 (DN33)
Universal models A, D with outputs for controlling solid state relays (SSR).
In this case, the accessory code CONV0O/10A0 needs to be connected to
convert the signal. In PWM operation, the “direct”/"reverse”icon flashes.

Mod.V Mod.W/B
100%
100%
outi oum out2
0% 0%
P1 P3| B1 P P3 P3 >3 B1
st1 st1
Mod.Z/A/E
100%
ouT2 outi ouT3 ouT4,
0%
P1/2 P1/2 P3 P3 P2/2 P2/2 81
st1
Fig.5.f
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Key

Stl Set point 1

P1/P2 "Reverse"/"direct” differential
P3 Dead zone differential
OuUT1/2/3/4 Output 1/2/3/4

B1 Probe 1

\When the controller only has 1 output, it works in“reverse”mode with
dead zone.

PWM mode should not be used with compressors or other actuators

whose reliability may be affected by starting/stopping too frequently.
For relay outputs, parameter c12 should not be set too low, so as to not
compromise the life of the component..

5.3.5 Mode 5: Alarm c0=5

In mode 5, one or more outputs are activated to signal a probe
disconnected or short-circuited alarm or a high or low temperature alarm.
Models V.and W only have one alarm relay, while model Z has two: relay
3is activated for general alarms and for the low temperature alarm, relays
4 is activated for general alarms and for the high temperature alarm. The
activation of the alarm relay is cumulative to the other signals in the other
operating modes, that is, alarm code on the display and audible signal.
For models W & Z, the relays not used to signal the alarms are used for
control, as for mode 3 and shown the following diagrams. This operation
mode is not suitable for the models B and E.

The parameters corresponding to probe 2 become active with
independent operation (c19=7).

Par. |Description Def Min _ |Max |UOM
P25 |Low temp. alarm threshold probe 1 -50 -50 P26 |°C(°F)
P29= 0, P25=0: threshold disabled (-58)  |(-58)
P29=1,P25=-50: threshold disabled
P26 [High temp. alarm threshold probe 1 150 P25 {150  |°C(°F)
P29=0, P26= 0: threshold disabled (302) (302)
P29= 1, P26= 150: threshold disabled
P27 |Alarm differential on probe 1 2(3,6) 10(0)  [50(90) |°C (°F)
P25 |Low alarm threshold on probe 1 -50 -199 |P26 °C(°F)
P29=0, P25= 0: threshold disabled (-58)  [(-199)
P29=1, P25=-199: threshold disabled
P26 |High alarm threshold on probe 1 150 P25 1800 |°C(°F)
P29=0, P26= 0: threshold disabled (302) (800)
P29= 1, P26= 800: threshold disabled
P27 |Alarm differential on probe 1 2 00) (999 |°C(°FH)
(3,6 (179
P28 |Alarm delay time on probe 1(¥) 120 0 250 |min(s)
P29 |Type of alarm threshold 1 0 1 -
0= relative;
1= absolute.
P30 |Low temp. alarm threshold probe 2 -50 -50 P31 °C (°F)
if P34= 0, P30= 0: threshold disabled (-58)  |(-58)
if P34= 1, P30=-50: threshold disabled
P31 [High temp. alarm threshold probe 2 150 P30 [150 |°C(°F)
if P34=0, P31= 0: threshold disabled (302) (302)
if P34=1,P31=150: threshold disabled
P32 |Alarm differential on probe 2 2(3,6) 10(0) |50(90) |°C (°F)
P30 |Low alarm threshold on probe 2 -50 -199 |P31 °C (°F)
if P34= 0, P30= 0: threshold disabled (-58)  |(-199)
if P34= 1, P30=-199: threshold disabled
P31 |High alarm threshold on probe 2 150 P30 800 |°C(°F)
if P34=0, P31= 0: threshold disabled (302) (800)
if P34= 1, P31=800: threshold disabled
P32 |Alarm differential on probe 2 2 00) (999 |°C(F)
(3.6 (179)
P33 |Alarm delay time on probe 2(¥) 120 0 250 |min(s)
P34 |Type of alarm threshold on probe 2 1 0 1 -
0= relative; 1= absolute.
Tab. 5.e

(*) In the event of alarms from digital input, the unit of measure is seconds (s).
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Mod.V Mod. W
OUT1 (HIGH/LOW ALARM) OuT1 OUT2 (HIGH/LOW ALARM)
--------- ON ON weeeeed ON
A
_________ OFF A\ OFF
bop B1 P1 P3| B1 ! i
P25/P26 ' P25/P26
st
Mod.Z
OUT3 (LOWALARM)  OUT1 OUT2  OUT4 (HIGH ALARM)
A A
Y Y
[ P1 P3 | P3 P2 [ B1
P25 P26
St1
Fig.5.9
Mod. E
OUT3 (LOW ALARM) ouT4 oum2 OUT1(HIGH ALARM)
. 0%

: : i B1
Loey P1 P3 P3 P2 P27 |
P25 st1 P26
Fig.5.h

Key

St Set point 1

P1 "Reverse” differential
P2 "Direct” differential

P3 Dead zone differential
P27 Alarm differential
OUT1/2/3/4 Output 1/2/3/4

B1 Probe 1

Parameter P28 represents the “alarm activation delay’, in minutes;

with reference to probe 1 the low temperature alarm (E05) is activated
only if the temperature remains lower than the value of P25 for a time
greater than P28. The alarm may be relative or absolute, depending on
the value of parameter P29. In the former case (P29=0), the value of P25
indicates the deviation from the set point and thus the activation point
for the low temperature alarm is: set point - P25. If the set point changes,
the activation point also changes automatically. In the latter case (P29=1),
the value of P25 indicates the low temperature alarm threshold. The low
temperature alarm active is signalled by the buzzer and code E05 on the
display. The same applies to the high temperature alarm (E04), with P26
instead of P25. Likewise parameters P30 to P34 refer to probe 2.

Alarm set point relative to working set point P29=0

[Low alarm High alarm
Enable Disable Enable Disable
Probe St1-P25 St1-P25 +P27 St1 +P26 St1+P26 -P27
1(P29=0)
Probe St2 -P30 St2 -P30 +P32 St2 +P31 St2 +P31-P32
2(P34=0)
Tab. 5.f
Absolute alarm set point P29=1
[Low alarm High alarm
Enable Disable Enable Disable
Probe P25 P25+P27 P26 pP26-P27
1(P29=1)
Probe P30 P30+P32 P31 P31-P32
2(P34=1)
Tab. 5.9

The low and high temperature alarms are automatically reset; if there
is an alarm active on the control probe, these alarms are deactivated
and monitoring is reinitialised.

\When alarms E04/E15 and E05/E16 are active, the buzzer can be
muted by pressing Prg/mute. The display remains active.

5.3.6 Mode 6: Direct/reverse with changeover from
DI1 c0=6

The controller operates in “direct”mode based on St1 when digital input
1 is open, in “reverse”based on St2 when it is closed.

INPUT DIT OPEN INPUT DIT CLOSED

Mod.V Mod.V
ouT ouT1
ON ON
A A
OFF v v OFF
P1 B1 P2 B1
st st2
Fig.5.i
Key
St1/5t2 Set point 1/2
P1 "Direct” differential
P2 "Reverse” differential
OUT1 Output 1
B1 Probe 1

For models W & Z the activations of the outputs are equally distributed
inside the differential set (P1/P2).

ﬁ Parameter 29 is not active in mode 6.

5.3.7 Mode 7: Direct with set point & differential,
changeover from DI1 c0=7

The controller always operates in “reverse” mode, based on St1 when
digital input 1 is open and based on St2 when it is closed.

INPUT DIT OPEN INPUT DIT CLOSED

Mod.V Mod.V
ouT1 ouT1
ON ON
A A
OFF A4 OFF A4
P1 B1 P2 B1
st1 st2
Fig.5.j
Key
St1/5t2 Set point 1/2
P1 "Direct” differential St1
P2 "Direct” differential St2
OouUT1 Output 1
B1 Probe 1

For models W & Z the activations of the outputs are equally distributed
across the differential (P1/P2).

ﬁ Parameter c29 is not active in mode 7.
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5.3.8

Mode 8: Reverse with set point & differential,
changeover from DI1 c0=8

The controller always operates in “reverse” mode, based on St1 when
digital input 1 is open and based on St2 when it is closed.

INPUT DIT OPEN INPUT DIT CLOSED

CAREL

5.4 Validity of control parameters
(parameters St1,5t2,P1,P2,P3)

The parameters that define the operating mode have the validity defined
in the table below:

Mod.V Mod.V .
Parameter |Validity Note
outi oum Stl All modes
ON ON St2 c0=6,7,89 orany value In special operation(c33=1),
A A ) ! - .
of cOif ¢33 = 1(special St2 is set on the keypad in all
Y oFF A oFF operation). If c19=2, modes, but is only active for
3or4,St2isusedin outputs with dependence
P1 B1 P2 B1 compensation. equal to 2.
- w Ifd.9:2, 34,7,11,
Fia. 5.k St2 is used for control. If
19.>- c19=7 St2 is the set point
for circuit 2..
Key
- P1 All modes
Sot&ﬁtz Soeuttgawtn]t 1/2 p2 cOf3,4,5,6,7,8,9 note That in modes 3 4 and
P “Reverse” differential Active also in other modes |5, P2 is the differential of the
B1 Probe 1 if c33=1 (special operation)|“direct” action and refers to St1.
P2 "Reverse” differential or c19=4.
P3 c0=34&5
For models W & Z the activations of the outputs are equally distributed When c0=5 models W &
across the differential (P1/P2). Zonly

ﬁ Parameter c29 is not active in mode 8.

5.3.9 Mode 9: Direct/reverse with two set points c0=9
In this mode, available only on the models with 2 or 4 outputs, half of the
outputs are active in“direct”mode and half in “reverse”. The unique aspect
is that there are no restrictions in the setting of the set point for the two
actions, therefore it is like having two independent controllers that work
with the same probe.

Mod. W
ouT1 ouT2
ON
A A
Y VY
OFF
P1 P2 B1
st s
Mod. Z
ouT2 ouT1 ouT3 ouT4
ol
A A /Y Ul
Y Y VY \ 4
OFF
P1 P2 B1
st sw2
Fig.5.1
Key
St1/5t2 Set point 1/2
P1 “Reverse” differential St1
P2 "Direct” differential St2
OuUT1/2/3/4 Output 1/2/3/4
B1 Probe 1

Parameter P29 is not active in mode 9 (the alarm is only based on an
absolute threshold).
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Tab.5.h

5.5 Selecting the special operating mode

Par.  |Description Def Min Max UoM
Special operation 0 0 1 -
c33 0= Disabled
1= Enabled
Tab. 5.i

Parameter ¢33 offers the possibility to create custom operating logic,

called special operation. The logic created may be a simple adjustment

or a complete overhaul of one of the nine modes. In any case, note that:

» Modes 1,2, 9: do not consider the dead zone P3 nor the changeover in
logic from digital input

» Modes 3, 4, 5: enable the dead zone differential P3. No changeover in
logic from digital input.

» Mode 6: does not consider the differential P3. The changeover of
digital input 1 means the outputs consider set point 2 rather than
set point 1. The direct/reverse logic will be inverted. For outputs with
‘dependence’=2, only the changeover in logic is active, that is, the
closing of the digital contact maintains “dependence’=2 (St2) but
inverts the logic, exchanging the signs for “activation” and “differential/
logic” (see the explanation below).

» Modes 7, 8 do not consider the dead zone P3. For outputs with
‘dependence’=1, the digital input only shifts the reference from St1/P1
to St2/P2, maintaining the control logic (“activation”‘differential/logic”
do not change sign). The digital input does not have any influence on
the other control outputs, that is, with “dependence’=2 and alarms.

"

"

For the explanation of the “dependence’, “activation”and “differential/

logic” parameters, see the following paragraphs.

Before selecting c33=1: for starting modes other than c0=2 (default),
his must be set before enabling sppecial operation (c33=1): the
rg

mute

change to cO must be saved by pressing

AV\/hen c33=1, changing c0 no longer affects the special parameters.
That is, cO can be set however the special parameters (from c34 to
d49) and the typical functions remain frozen in the previous mode with
c33=1: while the parameters can be set individually, the typical functions
cannot be activated. In conclusion, only after having set and saved the
starting mode can the parameters be edited again and c33 set to 1.

f the mode needs to be changed after ¢33 has been set to 1, first

Pr¢ )
return ¢33=0, press g to confirm, set the required mode and save

P’,g mute
the change oy then return to special operation with c33=1. Setting c33

mute
from 1 to 0, the controller cancels all changes to the “special parameters’,
which return to the values dictated by cO..
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5.6 Special operating modes

When c33=1, 44 other parameters become available, the so-called special
parameters. The special parameters are used to completely define the
operation of each individual output available on the controller. In normal
operation, that is, choosing the operating mode using parameter “c0’,
these parameters are automatically set by the controller. When c33=1,
the user can adjust these settings using the 8 parameters that define
each individual output:

+ dependence

+ type of output

+ activation

- differential/logic

activation restriction

« deactivation restriction

« maximum/minimum modulating output value (PWM or 0-10Vdc)

+ cut-off

+ speed up time

+ type of forcing

Special parameters and correspondence with the various outputs

OUT1 |OUT2 |OUT3 |OUT4
Dependence c34 c38 c42 c46
Type of output c35 39 43 c47
Activation c36 c40 c44 c48
Differential/logic c37 c41 c45 c49
Activation restriction d34 d38 d42 d46
Deactivation restriction d3s d39 d43 d47
Minimum modulating output value d36 d40 d44 d48
Maximum modulating output value d37 d41 d45 d49
Cut-off F34 F38 F42 F46
Speed up time F35 F39 F43 F47
Type of forcing F36 F40 F44 F48
Tab.5.j

The default and minimum and maximum values of the special
parameters depend on the number and type of outputs on the
model.

Before setting parameter ¢33, make sure the required starting mode
— param.cO - has been set.

When c33=1, the special parameters are not visible and cannot be
set to achieve the required operation.

When setting a special parameter, always check the coherence of the
other 43 special parameters with regards to the type of operation
set.

5.6.1 Dependence (parameters c34,c¢38,c42,c46)

This is the parameter that determines the specific function of each
output.

It links an output to a set point (control output) or a specific alarm (alarm
output). Parameter ¢34, ¢38, c42, c46 correspond to outputs 1, 2, 3, 4
respectively and the field of selection is from 0 to 29.

Circuit 1isthe control circuit when independent operation is not activated,
in which case control operates on circuits 1 and 2. If independent
operation is not activated but one of the settings relating to the alarm on
circuit 2 is selected, the alarm is signalled on the display but has no effect.
Dependence = 0: the output is not enabled. This is the value set on
versions V and W for the outputs that are not available (that is 2, 3 & 4 for
versionV, 3 & 4 for version W).

Dependence = 1 & 2: the output is the control output and refers to
St1/P1(*)/PID1 and St2/P2/PID2 respectively. In the subsequent special
parameters, “type of output’, “activation” and ‘differential/logic’, the
operation of the output can be defined completely.

Dependence =3 to 14 and 19 to 29: the output is associated with one or
more alarms. See the chapter on “Alarms”for the complete list.
Dependence = 15:“timer” operation. The output becomes independent
of the measurement, set points, differentials, etc. and continues to
switch periodically at a period=c12 (cycle time). The ON time (T_ON)
is defined by the "activation” parameter as a percentage of the set
cycle time. If an alarm occurs or the controller is switched OFF, “timer”
operation is deactivated. For further information, see the description of
the parameters “type of output’, “activation”.

Dependence = 16: the output is the control output: the association St1/
P1 and St2/P2 depends on the status of digital input 1. If the input is
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open, reference will be to St1/P1; if the input is closed, reference will be to
St2/P2. Changing the set point also reverses the operating logic.
Dependence = 17: the output is the control output: the association St1/
P1 and St2/P2 depends on the status of digital input 1. If the input is
open, reference will be to St1/P1; if the input is closed, reference will be to
St2/P2. Changing the set point maintains the operating logic.
Dependence = 18: a digital output can be selected to signal controller
ON/OFF status (controller ON/OFF in relation to the status of the digital
input: €29, c30=4). If the controller is OFF the relay is NC, if the controller is
ON the relay is NO. The alarm outputs are also deactivated when OFF.

DEPENDENCE |OUTPUT ALARM RELAY
VALUE IN NORMAL
CONDITIONS
0 not active -
1 relative to St1 -
2 relative to St2 -
3 Generic alarm circuit 1 OFF
4 Generic alarm circuit 1 ON
5 Serious circuit 1 alarm and "High” alarm (E04) |OFF
6 Serious circuit 1 alarm and “High”alarm (E04) |ON
7 Serious circuit 1 alarm and “Low"alarm (E05) |OFF
8 Serious circuit 1 alarm and "Low”alarm (E05) |ON
9 “Low"alarm (EQ5) OFF
10 “Low" alarm (E05) ON
11 "High"alarm (E04) OFF
12 “High"alarm (E04) ON
13 Serious alarm circuit 1 and 2 OFF
14 Serious alarm circuit 1 and 2 ON
15 TIMER operation -
16 operation of output dependent on statusof |-
digital input 1 with reversal of operating logic
17 operation of output dependent on status of |-
digital input 1 with operating logic maintained
18 ON/OFF status signal -
19 Generic alarm circuit 2 (relay OFF) OFF
20 Generic alarm circuit 2 (relay ON) ON
21 Serious alarm circuit 2 and E15 (relay OFF)  |OFF
22 Serious alarm circuit 2 and E15 (relay ON) ON
23 Serious alarm circuit 2 and E16 (relay OFF)  |OFF
24 Serious alarm circuit 2 and E16 (relay ON) ON
25 Alarm E16 (relay OFF) OFF
26 Alarm E16 (relay ON) ON
27 Alarm E15 (relay OFF OFF
28 Alarm E15 (relay ON) ON
29 Alarm E17 (relay OFF) OFF

Tab. 5.k
(*) Warning, operating modes c0=3, 4, and 5 are exceptions: in these
cases, when dependence = 1, P1 is used for control to the left of St1,
while control to the right of St1 uses P2

OAIarm relay OFF =output normally deactivated; energised with alarm.

Alarm relay ON = output normally activated; de-energised with
alarm.
AWhen ON the relay is normally active: it is deactivated with an alarm.
This is an intrinsic safety feature, as the contact switches, and thus the
alarm is signalled, even if there is a power failure,
serious faults on the controller or a data memory alarm (E07/E08.)
In the models B and E, for the outputs 2 and 4, the dependence may be only
0,1,2

5.6.2 Type of output (parameters ¢35,c39,c43,c47)

The parameter is active only if the output is the control output
(‘dependence’=1,2,16,17) or TIMER ("dependence’=15).

Type of output=0: the output is on/off.

Type of output=1: PWM, analogue or “timer” output.

“Timer"operation is combined with “dependence’=15.

In the models B and E, the output type will always be 0 to 10 Vdc
independently from the value of this parameter.

5.6.3 Activation (parameters c36,c40,c44,c48)

The parameter is active only if the output is the control output
(‘dependence=1,2,16,17) or TIMER (‘dependence’=15).

If “dependence’=1, 2, 16 and 17 it represents, for ON/OFF operation, the
activation point of the output while, for PWM operation and 0 to 10V, it
indicates the point where the output has the maximum value.
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The “activation” parameter is expressed as a percentage, from -100 to +100
and refers to the operating differential and the set point that the output
refers to. If the output refers to St1 (‘dependence’=1), “activation” is relative
to the percentage value of P1; if the output refers to St2 (‘dependence’= 2),
“activation”is relative to the percentage value of P2.
If the value of “activation”is positive, the activation point is to the right’ of the
set point, while if negative it is to the left’
If ‘dependence’=15 & “type of output’=1, the “activation” parameter
defines the ON time as a percentage of the period (c12); in this case,”
activation”must only have positive values (1 to 100).

Example 1:

The figure below shows the activation points on a controller with 2
outputs, with the following parameters:

St1=10, St2=20, P1=P2=6

OUT1 (point A):"dependence’=c34=1, “activation’= c36=-100;

OUT2 (point B): “"dependence’=c38=2, “activation’= c40= +75.

A=4; B=24.5

A
ON
OUT1 OouT2
A B
1 1) 1) 1 1 1 T-=""71 OFF
=
'\ P1=6 | P1=6 | 1 P2=6, P2=6 |
1 1
St1=10 S5t2=20
Fig.5.m
Ke
St1/2 Set point 1/2
P1 Differential for output 1
P2 Differential for output 2
ouT1/2 Output 1/2
B1 Probe 1
Example 2

A “timer” output is selected with “dependence’=15, “type of output’=1
and "activation” (ON percentage) between 1 and 100, with a cycle time
set by c12. Below OUT1 and OUT2 are proposed as “timer” outputs with
36 greater than c40, example:

OUT1: c34=15, c35=1, c36=50; OUT2: c38=15, c39=1, c40=25.

ON
OuT1
OFF ! TON.1
E cl12 b :
ON
ouT2
OFF TON_2
cl2
t
Fig.5.n
Ke
t time
cl2 cycle time
OouT1/2 Qutput 1/2
TON_1 (c36*12)/100
TON_2 (c40*c12)/100
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5.6.4 Differential/logic ( parameters c37,c41,c45,c49)

The ‘differential/logic” parameter is only active if the output is the control
output (‘dependence’=1,2,16,17). Like the “activation” parameter, it is
expressed as a percentage and is used to define the hysteresis of the
output, that is, for ON/OFF operation, the deactivation point of the output
or, for PWM operation, the point where the output has the minimum value
(ON time =0). If the output refers to St1 ("dependence’=1), differential/
logic”is relative to the percentage value of P1; if the output refers to St2
(‘dependence’= 2), differential/logic” is relative to the percentage value
of P2. If the value of “differential/logic”is positive, the deactivation point is
greater than the activation point and “reverse” logic is created.

If the value of “differential/logic”is negative, the deactivation point is less
than the activation point and “direct” logic is created.

Together with the previous “activation” parameter, this identifies the
proportional control band.

Example 3.

Example 3 completes example 1, adding the deactivation points.

For the first output “reverse” operation is required, and the differential P1;
for the second, “direct”logic and the differential equal to half of P2.

The parameters are :

Output 1 :“differential/logic"=c37=+100 (A)

Output 2: "differential/logic"=c41=-50 (B

A'=10;B'=215
A
OUT1 OuUT2
--1 ON
A A B’ B
T T T T T L OFF
Ec37:+100 E E E : B1 ~
i : i i
! 36=-100! ! !
| P1=6_1 P1=6 . H
St1=10 St2=20
Fig. 5.0
Ke
St1/2 Set point 1/2
c36/c40 Activation of output 1/2
c37/c41 Differential/logic for output 1/2
OuT1/2 Output 1/2
P1 Set point differential 1
P2 Set point differential 2
B1 Probe 1 |

As an example, reversing the values of “differential/logic’, the new
deactivation points are as follows

Output 1 :“differential/logic"=c37=-50(A")

Output 2: "differential/logic"=c41=+100 (B')

A'=1;B"=30.5
N
OUT1 OUT2
ON
A | A B B”
— : : — T o
P S I B Y
e =t
i1 PI1=6} P1=6 ! ! P2=6} P2=6 |
St1=10 St2=20
Fig.5.p
5.6.5 Activation restriction (par. d34,d38,d42,d46)

In normal operating conditions, the activation sequence should be as
follows: 1,2,3,4. However, due to minimum on/off times or times between
successive activations, the sequence may not be observed. By setting
this restriction, the correct sequence is observed even when timers have
been set. The output with the activation restriction set to 'x’ (1,2,3) will
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only be activated after the activation of output ‘x. The output with the
activation restriction set to 0 will be activated irrespective of the other
outputs.

5.6.6 Deactivation restriction (par. d35,d39,d43,d47)
In normal operating conditions, the deactivation sequence should be as
follows: 4,3,2,1. However, due to minimum on/off times or times between
successive activations, the sequence may not be observed. By setting
this restriction, the correct sequence is observed even when timers have
been set. The output with the deactivation restriction set tox'(1,2,3) will
only be deactivated after the deactivation of output ‘X’ The output with
the deactivation restriction set to O will be deactivated irrespective of the
other outputs.

5.6.7  Minimum modulating output value
(parameters d36,d40,d44,d48)

Valid if the output is the control output and the “type of output’=1, that
is, the output is PWM or in case of 0 to 10Vdc output. The modulating
output can be limited to a relative minimum value.

Example of proportional control: “reverse” mode with St1 =20°C and
P1=1°C. If only one modulating output is used with a differential of 1°C,
setting this parameter to 20 (20%) will mean the output is only activated
when the temperature measured deviates more than 20% of the set
point, that is, with values less than 19.8°C as shown in the figure.

100%

d36=20%
Lo%
P1 B1
sti
Fig. 5.q
Key
St [Set point 1 P1 "Reverse” differential
OuUT1 [Output 1 d36  |Min. value of modulating output 1
B1 |Probe 1
5.6.8 Maximum modulating output value

(parameters d37,d41,d45,d49)

Valid if the output is the control output and the “type of output’=1, that
is, the output is PWM or in case of 0 to 10Vdc output. The modulating
output can be limited to a relative maximum value.

Example of proportional control: “reverse” mode with St1 =20°C and
P1=1°C. If only one modulating output is used with a differential of 1°C,
setting this parameter to 80 (80%) will mean the output is only activated
when the temperature measured deviates more than 80% of the set
point, that is, with values less than 19.2°C. After this value the output will
remain constant, as shown in the figure.

ouT1
R 100%

e CGUGRGARaE e d37=80%

0%

i P B1

st1
Fig.5.r

Key
St Set point 1
P1 "Reverse” differential
d37 Maximum value of modulating output 1
OUuT1 Qutput 1
B1 Probe 1
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5.6.9  Modulating output cut-off

(parameters F34,F38, F42, F46)

These parameters are useful when needing to apply a minimum voltage
value for operation of an actuator.

They enable operation with a minimum limit for the PWM ramp and 0 to
10 Vdc analogue output.

Example: control with two outputs, the first(OUT1) ON/OFF and the
second (OUT2) 0 to 10 Vdc;

“minimum value of the modulating output”for output 2= 50 (50% of the
output), d40=50.

CASE1:F38=0 Cut off operation
OuT2 ouT1 0=2
6 c0=
100% 7y
d40=50% -----------
0% . Y |
P1/2 P1/2 B1
P1
St1
Fig.5.s
CASE2:F38=1 Minimum speed operation
OuT1
100% c0=2
A
d40=50%
0% ! Y |
H P1/2 : P1/2 : B1
. P1 :
' sti
Fig.5.t

When modulating output cut-off is enabled, the on (d34, d38, d42,
d46) and off limits (d35, d39, d43, d47) must be set correctly.

5.6.10 Modulating output speed up time
(parameters F35, F39, F43, F47)

These parameters are used to activate the modulating output to the
maximum value allowed (parameters d37, d41, d45, d49) for a set time,
starting from the instant the output is activated. Setting it to 0 disables
the speed up function.

5.6.11 Override outputs

(parameters F36, F40, F44, F48)
These parameters determine how the relay or modulating control output
is overridden, activated by digital input (c29=6, c30=6).
The effect on the output depends on whether the output is a relay or
modulating.

Override output action

TYPE OF OVERRIDE RELAY OUTPUT MODULATING OUTPUT

O - -

1 OFF respecting c6,c7  |0%, 0Vdc

2 ON 100%, 10 Vdc

3 - minimum set (d36, d40,
d44, d48)

4 - maximum set (d37, d41,
d45, d49)

5 OFF respecting c6, -

c7,d1,c8,c9

Tab.5.1
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5.7 Additional remarks on special operation

Dead zone P3
In modes 3, 4 and 5 there is a dead zone defined by P3. The activation or
deactivation points cannot be positioned inside the dead zone: if these
are identified in the zone before and after the set point, the instrument
automatically increases the hysteresis of the output involved by double
the value of P3.

ON

A

OFF

ON

OFF

P1 P3ip3! P1

St1
Fig.5.u
The PWM (or analogue) outputs will follow the operation indicated in

the figure. In practice, in the dead zone the output maintains the level of
activation unchanged.

ouT
100%
0% \
b a i
P1 P1
st1
ouT
100%
0%
b a
P1 P3 | P3 P1
st1
Fig.5.v

Mode 6 sees the outputs linked to St1 with “direct” logic (“activation”
positive and “differential/logic” negative) when digital input 1 is open. The
closing of digital input 1 forces the outputs to depend on St2 and P2,
and the logic becomes “reverse’, by inverting of sign of the “activation”
and “differential/logic” parameters (reading the values of the parameters
does not depend on the status of the digital input: these only change as
regards the algorithm). When c33=1.

The outputs with dependence 16 will have the effect shown in the figure
when ID1 switches.

DEPENDENCE= 16

INPUT DIT OPEN INPUT DIT CLOSED
ON ON
A A
OFF Y Y OFF
P1 B1 P2 B1
st1 st2

Fig.5.w
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Modes 7 and 8. The outputs with ‘dependence’=17 will have the effect
shown in the figure when ID1 switches.

These modes in fact do not allow changes to the logic. The alarm outputs
(‘dependence’=3to 14, 19 to 29) do not depend on digital input 1.
DEPENDENCE= 17

INPUT DIT OPEN INPUT DIT CLOSED

ON ON
A
OFF Y OFF Y
P1 B1 P2 B1
St St2
Fig. 5.x

Modes 1 & 2 in differential operation (c19=1).
Similarly to the previous case, when c33=1 the outputs with ‘dependence”
=2 no longer have the compensation function.

Modes 1 and 2 with “compensation” operation (c19=2, 3, 4).

Like the previous case, when c33=1 the compensation function is no
longer active on outputs with “dependence” setting 2.

5.8 Outputs and inputs

5.8.1  Outputs set as ON/OFF (par. c6,c7,d1,c8,¢9,c11)
The parameters in question concern the minimum on or off times of the
same output or different outputs, so as to protect the loads and avoid
swings in control.
AFor the times set to become immediately operational, the controller
needs to be switched off and on again. Otherwise, the timers will
become operational when the controller is next used, when the internal
timer is set.

5.8.2  Protectors for outputs set as ON/OFF
(parameters c7,¢8,c9)
Par.  |Description Def |Min [Max |UoM
c/7 Minimum time between the activations |0 0 15 min
of the same output set as ON/OFF
Validity: cO# 4
c8 Minimum off time of output set as 0 0 15 min
ON/OFF
Validity: cO# 4
9 Minimum on time of output set as 0 0 15 min
ON/OFF
Validity: cO =4
Tab.5.m

+ €9 sets the minimum activation time for the output set as ON/OFF,
regardless of request.

+ 8 defines the minimum time the output is deactivated, regardless of
the request

+ 7 establishes the minimum time between two successive activations
of the same output set as ON/OFF.

5.8.3  Protectors for different outputs set as ON/OFF
(parameters c6,d1)
Par. Description Def Min Max  |UoM
6 Delay between the activation of |5 0 255 s
2 relays on different outputs set
as ON/OFF
Validity: cO # 4
di Minimum time between the de- |0 0 255 S
activation of 2 relays on different
outputs set as ON/OFFValidity:
c0=4
Tab.5.n

« c6establishes the minimum time that must elapse between successive
activations on 2different outputs set as ON/OFF. Delaying activation
avoids overloading the line due to consecutive or simultaneous peaks.

« d1 sets the minimum time that must elapse between the deactivation
of two different outputs set as ON/OFF.
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c7

9 c8
out1 ON —
OFF =t
ON
ouT2
OFF
t
6 d1
Fig.5.y
Key
t=time

Ac6, c7,¢8,c9and d1 do notapply to PWM outputs, analogue outputs
and outputs set as “timer”

5.8.4 Rotation (parameterc11)

This allows the control outputs to change activation and deactivation
priority: based on the requests dictated by the controller, the output that
has been active longest is deactivated, or the output that has been off
longest is activated.

Par. | Description Def [Min |Max |UM
c11 |Output rotation 0 |0 7 -
0=Rotation not active
1=Standard rotation (on 2 or 4 relays)
2=Rotation 2+2
3=Rotation 2+2 (COPELAND)
4=Rotation of outputs 3 &4, not 1 & 2
5=Rotation of outputs 1 & 2, not 3 &4
6=Separate  rotation  of  pairs 12
(between each other) and 3,4
7= Rotation of outputs 2,34, not 1
Validity: c0=1, 2, 3, 6, 7, 8, 9 and on/off
outputs
8= Rotation of outputs 1 and 3, not 2 and 4
ab. 5.0

Rotation 2+2 on 4 outputs (c11=2) has been designed to manage capacity-
controlled compressors. Outputs 1 and 3 activate the compressors, outputs
2 and 4 the capacity control valves. Rotation occurs between outputs 1 and
3, while the valves are energised (relays ON) to allow the operation of the
compressors at maximum capacity. Valve 2 is linked to output 1 and valve
4 to output 3.

The rotation 2+2 DWM Copeland on 4 outputs (c11=3) is similar to the
previous rotation, with the opposite logic for managing the valves. The
valves are in fact normally energised (capacity controlled compressor) and
are de-energised (relays OFF) when the compressor needs to operate at full
power. A normal activation sequence is:

1 off, 2 off, 3 off, 4 off

1 0n, 2 on, 3 off, 4 off

1 0on, 2 off, 3 off, 4 off

10on, 2 off, 3on,4on

1 0n, 2 off, 3 on, 4 off
As before, in this case too outputs 1 and 3 control the compressors,
outputs 2 and 4 the corresponding solenoid valves.

OThe parameter has no effect on controllers with 1 output.

In the models with two outputs(W), rotation is standard even when
cl1=2or3;

he connection in the 2+2 configuration is as follows: OUT1 = Comp.
1,0UT2 =Valve 1,0UT3 = Comp. 2, OUT4 = Valve 2.

Pay careful attention when programming the parameters, as the

controller rotates the outputs according to the logic described
above, regardless of whether these are control outputs (PWM) or alarm
outputs. If there is at least one PWM or 0 to 10 Vdc output, rotation is
never active, except for on DN/IR33 model E with c11=8..
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Example a: if there are two alarm and two control outputs, rotation must
be set so as to only rotate the control outputs.

Example b: to control a chiller with three compressors, rotation mode 7
can be set, reserving outputs 2, 3 & 4 for the compressors, while output
1 can be unconnected or used as an auxiliary output or alarm output.

5.8.5 SSR (solid state relay) digital outputs

When control is required using on one or more PWM outputs, the
solution with relays becomes impractical if the changeover times are not
quite high (at least 20 seconds), otherwise the life of the relays will be
reduced. In these cases, solid state relays (SSR) can be used, managed
according to the specific application.

5.8.6 PWM cycle time (parameter c12)
This represents the total time of the PWM cycle; in fact, the sum of the
on time (tON) and the off time (tOFF) is constant and equal to c12. The
ratio between ton and toff is established by the control error, that is, the
deviation from the set point, referred (as a percentage) to the differential
linked to the output. For further details, see mode 4.

Par. | Description Def [Min |[Max [UM
c12 |PWM cycle time 20 102 999 |s
Validity: c0=4;
In special operation c12
is active in any mode if “type of output’=1
ab.5.p
ON —
OFF o

ton toff
12
Fig.5.z
Key
t=Time

O/-\s the action of PWM operation is modulating, PID control can be
fully exploited, so that the value coincided with the set point or falls
inside the dead zone.

OThe minimum on time (ton) calculable and the maximum definition
achievable for tonis 1/100 of c12(1%).

5.8.7 0to 10Vdc analogue outputs

When the application requires one or more 0 to 10 Vdc analogue outputs,
the following controllers should be used:

|[R33B7**** (1 relay + 1 x0to 10Vdc)
|[R33E7**** (2 relays + 2 x 0to 10Vdc)
DN33B7**** (1 relay + 1 x 0 to 10Vdc)
DN33E7**** (2 relays + 2 x 0 to 10Vdc)

In this case too, the system operates with a voltage that ramps from 0 to 10Vdc.

5.8.8  Analogue inputs
See the start of the chapter, under the paragraph on “Probes”.
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5.8.9

Digital inputs

Parameter 29 establishes the function of digital input 1 if not already used in
modes 6, 7 and 8 or in special operation (c33=1) with “dependence’=16 and
17.When set as an alarm input, that is, c29=1,2,3, one or more alarm outputs
are activated based on the mode used (see mode 5), while the action on the
control outputs is defined by c31 (see the chapter on "Alarms”). Parameter c30
has a similar meaning to c29 and refers to digital input 2.

Circuit 1 is the control circuit when independent operation is not

activated, in which case the controller works on both circuits T and 2.
If independent operation is not activated, but one of the alarms relating
to circuit 2 has been selected, the alarm has no effect on control and only
the code is shown on the display.

Par. |Description Def [Min [Max [UM
c29 |Digital input 1 0 |0 5 -
0= Input not active
1= Immediate external alarm, Automatic reset
(circuit 1)
2= Immediate external alarm, Manual reset
(circuit 1)
3= Delayed external alarm (P28), Manual reset
(circuit 1)
4= ON/OFF control in relation to status of
digital input
5= Activation/deactivation working cycle from
button
6= Override outputs (circuit 1)
7= Signal only alarm E17, delayed (P33)
8= Signal only alarm E17, immediate
9= Immediate external alarm, automatic reset
(circuit 2)
10= Immediate external alarm, manual reset
(circuit 2)
11= Delayed external alarm (P33), Manual reset
(circuit 2)
12= Override outputs (circuit 2)
13 = Immediate external alarm with
automatic reset (circuit 1) Ed1
14 = Immediate external alarm with manual
reset (circuit 1) Ed1
15 = Delayed external alarm (P28) with
manual reset (circuit 1) Ed1
Validity: cO other than 6,7, and if c33=1
with “dependence’=16 and 17.
In the event of alarms, the status of the relay
depends on c31 or d31
c30 |Digital input 2 0 |0 5 |-
See c29
Tab.5.q

€29= 0 Input not active

c29= 1 Immediate external alarm with automatic reset (circuit 1)

The alarm condition relates to the contact being open. When the alarm
condition ceases (contact closes), normal control resumes and any alarm
output is deactivated.

€29= 2 Immediate external alarm with manual reset (circuit 1)
The alarm condition relates to the contact being open. When the alarm
condition ceases (contact closes), normal control does not resume
automatically, and the audible signal, the alarm code EO3 and any alarm
output remain active. Control can start again only after a manual reset,
that is, after pressing Prg/mute and UP together for 5 seconds.

€29= 3 External delayed alarm (delay = P28) with manual reset (circuit 1)
The alarm condition occurs when the contact remains open for a time
greater than P28. Once alarm E03 is activated, if the alarm condition
ceases (contact closes), normal control does not resume automatically,
and the audible signal, the alarm code E03 and any alarm output remain
active. Control can start again only after pressing Prg/mute and UP
together for 5 seconds.

¢29=4 ON/OFF

The digital input establishes the status of the unit:

- with the digital input closed, the controller is ON.

- when the digital input is open the controller is OFF. The consequences
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of switching OFF are:

« the display shows the message OFF, alternating with the value of
the probe and any alarm codes (E01/E02/E06/E07/E08) active before
switching off;

« the control outputs are deactivated (OFF), while observing any
minimum on time (c9)

« the buzzer, if active, is muted;

« the alarm outputs, if active, are deactivated

« any new alarms that arise in this status are not signalled, except for
(EO1/E02/E06/E07/E08).

hen a digital input is configured as ON/OFF, control status cannot
be changed from the supervisor

€29=5 Start operating cycle.
To start the operating cycle from the button, P70 must be =2 and P29 =5
for digital input 1 and P70=3 and c30=5 for digital input 2.

¢29=6 Override outputs, circuit 1.

The override condition is active when the contact is open. The outputs
relating to circuit 1 (see par. “Independent operation”) are overridden
based on the settings of the “Type of override” parameters (see par. 5.6.11)

c29=7 Delayed signal only alarm E17 (P33, measured in seconds). The
alarm condition occurs when the contact is open. The signal only alarm
E17 shows the spanner icon flashing on the display and has no effect
on control. The dependence parameter (c34, 38, c42, c46=29) can be
used to select an output that in normal conditions does not perform any
control functions, while in the event of alarms switches ON/100%/10Vdc.

€29=8 Immediate signal only alarm E17.
Same as c29=7, without a delay.

29 = 13 Immediate external alarm with automatic reset (circuit 1).
As for c29 = 1 but the display shows Ed1

€29 = 14 Immediate external alarm with manual reset (circuit 1).
As for c29 = 2 but the display shows Ed1

€29 =15 Delayed external alarm (P28) with manual reset (circuit 1).
As for 29 = 3 but the display shows Ed1

c30 = 13 Immediate external alarm with automatic reset (circuit 1).
As for 30 = 1 but the display shows Ed2

c30 = 14 Immediate external alarm with manual reset (circuit 1).
As for c30 = 2 but the display shows Ed2

c30 =15 Delayed external alarm (P33) with manual reset (circuit 1).
As for c29 = 3 but the delay is P33 and the display shows Ed2

For the following settings to take effect, independent operation
must be active (c19=7).

c29=9 Immediate external alarm, automatic reset (circuit 2).
Same as c29=1, for circuit 2.

c29=10 Immediate external alarm, manual reset (circuit 2).
Same as c29=2, for circuit 2.

¢29=11 Delayed external alarm(P33), manual reset (circuit 2).
Same as ¢29=3, for circuit 2.

€29=12 QOverride outputs, circuit 2.
Same as ¢29=6, for circuit 2.

Parameter c29 is not operative when c0=6, 7, 8, or in special operation
(c33=1) when “dependence’=16 and 17. These operating modes in fact
exploit digital input 1 to switch the set point and/or the operating logic,
therefore any change to the value of this parameter has no affect.
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6. CONTROL

ON/OFF and PID control

The controller can operate with two types of control:

+ ON/OFF (proportional), in which the actuator either operates at full
power or is off. This is a simple control mode that in certain cases can
achieve satisfying results;

+ PID, useful for systems in which the response of the controlled value
compared to the changeable value does allow to eliminate the error
in steady operation and improve the regulation. The changeable value
becomes an analogue value that continuously varies between 0 and 100%.

In PID control, the proportional band coincides with the differential
(parameters P1/P2).

6.1 Type of control (parameter c32)
Par. |Description Def |Min [Max (UM
c5  |Type control 0 [0 |1 -
0=ON/OFF(proportional)
1=Proportional+Integral+Derivative (PID) -
ab. 6.a

This parameter is used to set the most suitable type of control for the
process in question.
\With PID, effective control means the controlled value coincides with
the set point or falls within the dead zone; in these conditions, a
series of outputs may be active even if not envisaged in the original
control diagram. This is the most evident effect of the integral factor.

APID control, before being applied, requires proportional control only

without swings and with good stability in the differentials: only
when there is stable P control can PID guarantee maximum effectiveness;

6.2 ti_PID, td_PID (parameters c62,c63,

d62,d63)

These are the PID parameters to be set for the application

Par. Description Def Min Max UoM
c62 ti_PID1 600 0 999 s

c63 td_PID1 0 0 999 s

d62 ti_PID2 600 0 999 S

d63 td_PID2 0 0 999 S

Tab. 6.b

The table below shows the probe used by PID1 and PID2 based on the
setting of c19.

c19 PID1 PID2
(dependence=1) (dependence =2)

1 B1-B2 B1

7 B1 (circuit 1) B2 (circuit 2)

8 max(B1,B2) B1

9 min(B1, B2) B1

0,2,3,4,56,10,11  |B1 [B1

Tab. 6.

For the explanation of operation of control based on the setting of
c19, see par. 6.5.

To eliminate the effect of the integral and derivative factors, set the
respective parameters ti and td=0

Setting td=0 and ti # O achieves P+l operation, widely used for
controlling environments in which the temperature does not have
considerable variations.

)To eliminate the error in steady operation, Pl control can be

implemented, as the integral factor reduces the average value of the
error. Nonetheless, a high impact of this factor (remember that it
contributes in an inversely proportional way to the time 'ti’) may increase
temperature swings, overshoots and the time taken for the controlled
variable to increase and decrease, bringing instability.
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To resolve such overshoots due to the use of the integral time, the

derivative factor can be introduced, which acts as a damper to the
swings. Nonetheless, needlessly increasing the derivative factor
(increasing the time ‘td’) increases the time taken for the controlled
variable to increase and decrease and can also cause system instability.
The derivative factor however has no affect whatsoever on the error in
steady operation.

6.3 Auto-Tuning (parameter c64)

The Auto-Tuning function is incompatible with independent
operation (c19=7).

The controller leaves the factory with default settings of the PID

parameters; these allow standard PID control, but are not optimised for

the system that IR33 controls. Consequently, the Auto-Tuning procedure

can be used to fine-tune the 3 parameters involved, so as to ensure

control that is optimised for the system where it is installed: different

systems, with different dynamics, will generate parameters that differ

greatly.

Auto-Tuning includes two operating procedures:

« Tuning the controller when commissioning the system.

« Fine-tuning the controller with parameters that have already
been tuned, during normal operation.

In both modes, the control first needs to be programmed setting the
following parameters:

c0 =1 or 2, that is, "direct” or "reverse” control;

¢5 =1, that is, PID control enabled;

c64 =1, that is, Auto-Tuning enabled;

St1= working set point.

Tuning the controller when commissioning the system.

This procedure is performed when commissioning the system, and
involves an initial tuning of the PID control parameters to analyse
the dynamics of the overall installation; the information acquired is
indispensable for both this procedure and any further tuning operations

performed.

During commissioning, the system is in a stationary state, that is, it is
not powered and is in thermal balance at room temperature; this state
must be maintained when programming the controller before starting
the Auto-Tuning procedure. The controller must be programmed by
setting the parameters specified previously, making sure to avoid starting
to control the loads and thus altering the state of the system (that s,
increasing or decreasing the temperature). This can be achieved by not
connecting the control outputs to the loads or keeping the loads off (not
powered). Once programmed, the controller must be switched off, if
necessary the connections of the outputs to the loads must be restored
and finally power connected to the entire system: controller and unit.
The controller will then start the Auto-Tuning procedure, identified by the
TUNING icon flashing on the display, performing a preliminary check on
the starting conditions, and assessing their suitability, that is, for a system
in “direct”mode the starting temperature measured by the control probe
must be:

-higher than the set point;

-more than 5°C from the set point;

for a system in “reverse” mode, the starting temperature measured by the
control probe must be:

-lower than the set point;

-more than 5°C from the set point.

If the starting conditions are not suitable, the procedure will be not
be started and the controller will show the corresponding alarm “E14";
the controller will remain in this status without perform any operation,
awaiting a reset or until switched off and on again. The procedure can
be repeated to check whether the starting conditions have changed and
Auto-Tuning can start. If on the other hand the starting conditions are
suitable, the controller will start a series of operations that modify the
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current state of the system, introducing alterations that when measured
are used to calculate the most suitable PID parameters for the system in
question. In this phase, the temperature reached by the unit may differ
considerably from the set point, and may also return to the starting value.
At the end of the process (maximum duration of 8 hours), if the outcome
is positive, the values calculated for the control parameters will be saved
and will replace the default value, otherwise nothing will be saved and
the controller will signal an alarm (see the table of alarms), and exit the
procedure. In these cases, the signal remains until manually reset or the
controller is switched off and on again, while the Auto-Tuning procedure
will in any case be terminated and the parameters will not be modified.

Fine-tuning the controller with parameters that have already been
tuned, during normal operation.

If the controller has already been tuned a first time, the Auto-Tuning
procedure can be repeated to further tune the values. This is useful when
the loads have changed since the first procedure was performed, or to
allow finer tuning. The controller in this case can manage the system
using the PID parameters, and further Auto-Tuning will have the effect
of improving control.

This time, the procedure can be started during normal control of the
system (with cO =1 or 2, that is, control in “direct”or “reverse”mode, and c5
=1, thatis, PID control enabled); the controller in this case does not need
to be switched off and on again; simply:

-set parameter c64 to 1;

-press the A button for 5 seconds, after which the unit will display the
message “tun” and Auto-Tuning will start.

The controller then proceeds with Auto-Tuning as already described
above. In both modes described, if the procedure ends positively, the
controller will automatically set parameter c64 to zero and will activate
PID control with the new parameters saved.

)The Auto-Tuning procedure should not be considered essential in
achieving optimum control of the system; experienced users can
also achieve excellent results by setting the parameters manually.

For users experienced in operating the IR32 Universal family

controllers in P+ mode, simply set c5=1 (that is, PID control enabled)
and use the default values of the parameters, thus replicating the
behaviour of the previous model of controller.

6.4 Operating cycle

The operating cycle function is incompatible with independent
operation (c19=7).

The operating cycle is an automatic program that can have a maximum
of 5 set points to be reached in the 5 respective time intervals. This may
be useful for automating processes in which the temperature must follow
a set profile for a certain time (e.g. milk pasteurisation).

AThe duration and temperature must be set for all 5 steps.

)The operating cycle is started from the keypad, digital input or
automatically by RTC. See the chapter on the “User interface”

Alfthe duration of step x, (P73, P75,P77,P79) is set a zero, it means that

the controller only manages the temperature. The controller will try
to reach the set temperature in the shortest possible time, after which it
will go to the next step. On the contrary, P71 must be set = 0. With
duration of the step # 0, the controller will try to reach the set temperature
in the established time, and then anyway it will go on to the next step.

If during a operating cycle the unit is switched OFF, control stops
however the step continues to be counted. Once the unit is started
again (ON), control resumes.

ﬁ The operating cycle is stopped automatically in the event of a probe
fault or error from digital input.
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Par. |Description Def |Min |Max UoM

P70 |Enable working cycle 0 0 3 -
0=Disabled
1=Keypad
2=Digital input
3=RTC

P71 |Working cycle: step 1 duration 0 0 200 min

P72 |Working cycle: step 1 temperature set |0 (32)|-50  |150 °C(°F)
point (-58) 1(302)

P72 |Working cycle: step 1 temperature set |0 (32) |-199 |800(800) |°C(°F)
point (-199)

P73 |Working cycle: step 2 duration 0 0 200 min

P74 |Working cycle: step 2 temperature set |0 (32)|-50 150 °C(°F)
point (-58) |(302)

P74 |Working cycle: step 2 temperature set |0 (32) |-199 |{800(800) |°C(°F)
point (=199)

P75 |Working cycle: step 3 duration 0 0 200 min

P76 |Working cycle: step 3 temperature set |0 (32)|-50  |150 °C(°F)
point (-58) 1(302)

P76 |Working cycle: step 3 temperature set |0 (32) |-199 |800(800) |°C(°F)
point (-199)

P77 |Working cycle: step 4 duration 0 0 200 min

P78 |Working cycle: step 4 temperature set |0 (32)-50  |150 °C(°F)
point (-58) |(302)

P78 |Working cycle: step 4 temperature set [0 (32) [-199 |800(800) |°C(°F)
point (-199)

P79 |Working cycle: step 5 duration 0 0 200 min

P80 |Working cycle: step 5 temperature set |0 (32)|-50 150 °C(°F)
point (-58) [(302)

P80 |Working cycle: step 5 temperature set [0 (32) [-199 |800(800) |°C(°F)
point (-199)

Example 1: Heating cycle with infinite temperature control

In this example, Step1 is used to bring the system to the temperature
SetA, while the next step ensures infinite temperature control. In this
case only 2 steps would be needed, however the cycle requires the
Temperature and Time parameters to be set for all of the steps. For this
reason, Steps 2, 3 and 4 are set to the control temperature SetA for a time
of 1 (this could in any case be set to the maximum value available, being
infinite temperature control), while for the fifth and final step the time is
set to“0". This means the operating cycle will not stop unless the operator
intervenes.

SetAf------mm-a-

P73=1 |

STEP1 | STEP2 STEP3 STEP4 STEPS
P71=45" | P75=1 P77=1 P79=0
P72=SetA !  P74=SetA | P76=SetA: P78=SetA i P80=SetA
45’ E 1 : 1 1 t
Fig.6.a
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Example 2: Heating cycle with intermediate pauses

At the end of Step5, the operating cycle ends automatically and control
resumes based on Set1.

automatically exit the operating cycle

T
SEtC | mmmmm e e e e e
L / ' i
SetA |- - ; ; :
/ : : : |
Setl : : : : :
STEP1 & STEP2 ISTEP3 STEP4 {STEPS 1
P71=30" 1 P73=40' 1P75=30" P77=40 1P79=300 !
P72=SetA ! P74=SetA | P76=SetB | P78=Set8 | PBO=SetC }
7 y T
: ' : t
E 40’ L 30 40 PR
g
Fig.6.b

Example 3: Low pasteurisation cycle

At the end of Step5, the operating cycle ends automatically and control
resumes based on Set1.

T
SetA

i H

] |
Set1 : : :
STEPT  § STER2 U STEP3 | STEP4 | STEPS !
P71=30" | P73=45  } P75=30' | P77=1' | P79=1" |
P72=Set2 |  P74=Set2 i P76=Setl | P78=Setl} P80=Setl |
H

! i i ! E t

30 45 i 300 1 1

Fig. 6.

Example 4: High pasteurisation cycle

In this example, having set the time for the last step to “0’, the operating
cycle does not end until the operator intervenes, and temperature
control continues infinitely. As the temperature for infinite temperature
control is equal to the temperature set for Set1, the system will behave as
if it were in normal control, however the display will show CL5 to indicate
that the operating cycle is still in progress.

T
SetA

Set1 ] 1
STEP1 STEP2 STEP3 I STEP4 i STEPS
P71=60' P73=30' P75=1" P77=1" } P79=0
P72=SetA P74=Set! | P76=Set] | P78=Setl | P80=Set]
i
: t
60’ 30’ 1 7
Fig. 6.d
Key
T=temperature
t=time

6.5 Operation with probe 2

Installing probe 2 allows various types of operation to be enabled,
selected using parameter c19.

6.5.1 Differential operation (parameter c19=1)

The second probe (B2) must be installed. Control is performed by
comparing the set point St1 against the difference between the two
probes (B1-B2). In practice, the controller acts so that the difference B1-B2
is equal to St1. As mentioned, the management of the second probe is
only available in modes c0=1 & 2.

“Direct”operation (cO=1) is suitable for applications in which the controller
needs to stop the difference B1-B2 from increasing.

“Reverse” operation (c0=2), on the other hand, stops the difference B1-B2
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from decreasing. Below are some examples of applications.

Example 1:
A refrigeration unit with 2 compressors must lower the temperature of
the water by 5°C.

Introduction: having selected a controller with 2 outputs to manage the
2 compressors, the first problem to be faced relates to the positioning
of probes B1 and B2. Remember that any temperature alarms can only
refer to the value read by probe B1. The example indicates the inlet
temperature as T1 and the outlet temperature as T2.

Solution 1a:install B1 on the water inlet if it is more important to control
the inlet temperature T1; that will allow alarm signals, where necessary
delayed, relating to a “High” inlet temperature T1. For example, when
B1=T1 the set point corresponds to “B1-B2" i.e.“T1-T2", and must be equal
to +5°C (St1=5). The operating mode will be “reverse” (c0=2), given that
the controller activates the outputs as the value of “T1-T2" decreases,
and tends towards 0. Choosing a differential equal to 2°C (P1=2), a high
temperature threshold equal to 40°C (P26=40) and a delay of 30 minutes
(P28=30), the operation will be as described in the following figure.

B1(T1 B2 (T2
aal CHILLER 12
Mod. W
OuT2 ouT1
ON
A A
\ 4 Y
OFF
- B1-82
St1=5
Fig. 6.e

Solution 1b: if on the other hand priority is attributed to T2 (e.g. “Low
temperature” threshold 6°C with a one minute delay), the main probe,
B1, must be set as the outlet temperature. With these new conditions,
the set point St1, equal to “B1-B2, i.e. 'T2-T1, must now be set to -5°C.
The operating mode will be “direct” (c0=1), given that the controller must
activate the outputs as the value of 'T2-T1"increases, and from -5 tends
towards 0. P25=6 and P28=1(min) activate the "Low temperature” alarm,
as shown in the new control logic diagram:

B2(T1 B1 (T2
L) CHILLER 12
Mod. W
outm 0ouT2
ON
A A
Y
4 y OFF
P1 B1-B2
St1=-5
Fig. 6.f

Example 1 (continued)

Example 1 can be resolved using “special” operation (c33=1). Starting
from solution 1b (T2 must be 5°C less than T1). The main probe is located
at the outlet (T2 =B1).

These requirements also need to be satisfied:

- the outlet temperature T2 must remain above 8°C;

- if T2 remains below 6°C for more than one minute, a “Low temperature”
alarm must be signalled.

1"

"

Solution: use a controller with 4 outputs (IR33Z****); two outputs are
used for control (OUT3 and OUT4), and one for the remote alarm signal
(OUT1). OUT2 will be used to deactivate outputs OUT3 and OUT4 when
T2< 8°C. To do this, simply connect OUT2 in series with OUT3 and OUT4,
then make OUT2 active only when B1 (T2) is greater than 8°C.
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Set c33=1: the changes to be made to the special parameters are:
out2 ouT3

[F—o <

compressor 2

Fig. 6.9

Output 1: must be programmed as an alarm output that is active only
for the “Low temperature” alarm. Set “dependence’=c34, which changes
from 1 to 9 (or 10 to use normally ON relays). The other parameters for
output 1 are not relevant and remain unchanged.

Output 2: this becomes detached from differential operation, changing
the "dependence” from 1 to 2: “dependence’=c38=2. The logic is “direct”
and includes all of P2, therefore “activation” =c40 becomes 100, and
“differential/logic"=c41 becomes -100. St2 will obviously be set to 8 and
P2 represents the minimum variation required to restart control, once it
has stopped due to “Low temperature’, e.g. P2=4.

Output 3 and Output 4: in the controllers with 4 outputs, mode 1 assigns
each output an hysteresis of 25% of the differential P1. In the example,
considering that 2 outputs are used for control, the hysteresis for
each output must be 50% of P1. The “activation” and “differential/logic”
parameters for the outputs must be changed to suit the new situation.
In practice, this means setting:

Output 3:

"activation’=c44 changes from 75 to 50

“differential/logic"=c45, changes from -25 to -50.

Output 4:

"activation’=c48 remains at 100

“differential/logic” = c49 changes from -25 to -50.

The diagram summarises the controller operating logic.

Mod. Z
OUT1 (LOW ALARM) OuT2
ON
A A
Y Y
OFF
P27 P2 B1(T2)
P25=6 St2=8
Mod. W
0ouT3 ouT4
ON
A A
y Y OFF
Pl B1-B2
St1=-5
Fig. 6.h
6.5.2 Compensation

The compensation function is used to modify the control set point St1
according to the reading of the second probe B2 and the reference set point
St2. Compensation has a weight equal to c4, called the “authority”.

AThe compensation function can only be activated when
c0=1,2.

When compensation is in progress, parameter St1 remains at the set

value; on the other hand, the operating value of St1 changes, known
as the effective St1, that is, the value used by the control algorithm. The
effective St1 is also restricted by the limits c21 and ¢22 (minimum and
maximum value of St1); these two parameters guarantee that St1 does
not reach undesired values.
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Compensation in cooling (parameter c19=2)

Compensation in cooling may either increase or decrease the value of
St1, depending on whether c4 is positive or negative.

St1 only changes if the temperature B2 exceeds St2:
- if B2 is greater than St2 then: effective St1 = St1 + (B2-St2)*c4
- if B2 is less than St2: effective St1 = St1

St1_comp

c22

St1

c21

Fig. 6.i
Key:
St2 Activation set point 2
St1_comp Effective set point 1
B2 Outside probe
c4 Authorit
21 Minimum value of set point 1
c22 Maximum value of set point 1
Example 1:

The bar in a service station needs to be air-conditioned so that the
temperature is summer is around 24°C. To prevent the customers, who
only stay for a few minutes, from experiencing considerable differences in
temperature, the inside temperature is linked to the outside temperature,
that is, it increases proportionally up to a maximum value of 27°C, when
the outside temperature is 34°C or higher.

Solution: a controller is used to manage a direct expansion air/air unit.
The main probe B1 is installed in the bar, the controller works in mode
c0=1 (direct) with set point=24°C (St1=24) and differential e.g. 1°C (P1=1).
To exploit compensation in cooling mode, install probe B2 outside and
set c19=2.Then set St2=24, given that the requirement is to compensate
set point 1 only when the outside temperature exceeds 24 °C. The
authority ¢4 must be 0.3, so that with variations in B2 from 24 to 34°C,
St1 changes from 24 to 27°C. Finally, select c22=27 to set the maximum
value for the effective St1. The graph shows how St1 changes according
to the temperature B2.

St1_comp

€22=27

24 s
St2=24 34 B2
Fig. 6.j

Key:
St2 Activation set point 2
St1_comp Effective set point 1
B2 QOutside probe
c4 Authority
c22 Maximum value of set point 1
Example 2:

This example involves compensation in cooling with a negative c4.
The air-conditioning system consists of a water chiller and some fan
coil units. When the outside temperature is below 28°C, the chiller
inlet temperature can be fixed at St1=13°C. If the outside temperature
increases, to compensate for the greater thermal load, the inlet
temperature can be lowered down to a minimum limit of 10°C, reached
when the temperature is greater than or equal to 34°C.

Solution: the parameters to be set on the controller, with one or more
outputs in relation to the characteristics of the chiller, will be as follows:

« c0=1, main probe B1 on the chiller inlet, with a main control set point
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St1=13°C and differential P1=2.0°C.
For compensation in cooling: c19=2, enabled for outside temperatures,
measured by B2, greater than 28°C, therefore St2=28. The authority,
considering that St1 must be lowered by 3°C in response to a variation in
B2 of 6°C (34-28), will be c4=-0.5. Finally, to prevent the inlet temperature
from falling below 10°C, a minimum limit must be set for St1, with c21=10.
The graph below shows the trend in St1.

St1_comp

13

c21=10

Key:

St2 Activation set point 2
St1_comp Effective set point 1

B2 Outside probe

c4 Authority

c21 Minimum value of set point 1

6.5.4 Compensation in heating (parameter c19=3)
Compensation in heating can increase or decrease the value of Sti
depending on whether c4 is negative or positive respectively.

St1 only varied if the temperature B2 is less than St2:

« if B2 is lower than St2 then: effective St1 = St1 + (B2-St2)*c4

« if B2 is greater than St2: effective St1 = St

St1_comp

St1

B2
Key:
St2 Activation set point 2e
St1_comp Effective set point 1
B2 Outside probe
c4 Authorit
c21 Minimum value of set point 1
c22 Maximum value of set point 1
Example 4:

The design specifications are as follows: in order to optimise the efficiency
of a boiler in a home heating system, the operating temperature (St1) can
be set at 70°C for outside temperatures above 15°C. When the outside
temperature drops, the operating temperature of the boiler must increase
proportionally, until reaching ad a maximum temperature of 85°C when
the outside temperature is less than or equal to 0°C.

Solution: use a controller with the main probe B1 on the water circuit,
mode 2 (heating), set point St1=70 and differential P1=4. In addition,
probe B2 must be installed outside and compensation enabled in
heating (c19=3) with St2=15, so that the function is only activated when
the outside temperature is less than 15°C. To calculate the authority’,
consider that in response to a variation in B2 of -15°C (from +15 to 0°C),
St1 must change by +15°C (from 70°C to 85°C), so c4=-1.

Finally, set the maximum limit for St1, selecting c22=85°C. The following
graph shows how St1 varies as the outside temperature measured by B2
decreases.

A
St1_comp

c22=85

70 Y
st2=15 B2
0

Fig.6.m
Key:
St2 Activation set point 2
St1_comp Effective set point 1
B2 Outside probe
c4 Authorit
c22 Maximum value of set point 1

6.5.5 Continuous compensation (parameter c19=4)
The compensation of St1 is active for values of B2 other than St2: with
this value of c19, parameter P2 can be used to define a dead zone around
St2 in which compensation is not active, that is, when the value read by
B2 is between St2-P2 and St2+P2, compensation is disabled and St1 is
not changed:
if B2 is greater than (St2+P2), effective St1 = St1+ [B2-(St2+P2)]*c4
if B2 is between (St2-P2) and (St2+P2), effective St1 =St1
if B2 is less than (St2-P2), effective St1 = St1+ [B2-(St2-P2)]*c4
Compensation using c19=4is the combined action of compensation
in cooling and compensation in heating, as described above. The
following diagrams show continuous compensation for positive and
negative values of c4. Neglecting the effect of P2, if c4 is positive St1
increases when B2>St2 and decreases when B2<St2. Vice-versa, if ¢4 is
negative St1 decreases when B2 > St2 and increases when B2 is below
St2.

c4>0
St1_comp
€22 ==
B2
21
P2 P2
st2
c4<0
st2
Fig. 6.n
Key:
St2 Activation set point 2
St1_comp Effective set point 1
B2 Outside probe
c4 Authority
c22 Maximum value of set point 1
21 Minimum value of set point 1

ir33 universale +030220801 -rel. 2.3 - 16.04.2012



6.5.6

Enable logic on absolute set point & differential
set point (parameter ¢19=5,6)

When c19=5 the value read by probe B2 is used to enable control logic in
both direct and reverse mode.

If c19=6 the value considered is B2-B1.

Par. |Description Def |Min |Max |[UoM

c19 |Operation of probe 2 0 0 6 -
5=enable logic on set absolute
6=enable logic on set differential
Validity: cO=1or 2

c66 |Enabling threshold in direct mode -50 |50 |150 |°C/°F
Validity: cO=1or 2 (-58) |(-58) |(302)

c67 |Enabling threshold in reverse mode 150 |-50 |150 |°C/°F
Validity: cO=1or 2 (302) |(-58) |(302)

c66 |Start enabling interval -50  |-199 |800 |°C(°F)
Validity: cO=1or 2 (-58) [(-199) |(800)

c67 |End enabling interval 150 |-199 |800 |°C(°F)
Validity: cO=1 or 2 (302) 1(-199) |(800)

Tab. 6.9

“Reverse” control with enable logic

Looking at the example of a controller with two outputs, one of which
ON/OFF and the other 0 to 10 Vdc. When the temperature read by probe
B2, if c19=5, or the difference B2-B1, if c19=6, is within the interval (c66,
c67),"reverse”controlis enabled on St1 and P1; outside of this temperature
range control is disabled.

ouTt
ouT2 ouT1
100%
A
Y 0%
B1
P1
St1
ABILITAZIONE/
ENABLE
C19=5
ON
A A
y y
A A OFF
B2
66 C66+c65 €67-c65 c67
ABILITAZIONE/
ENABLE
C19=6
ON
A A
y y
A A OFF
B2-B1
66 C66+C65 €67-c65 67
Fig. 6.0

Direct” control with enable logic:

In this case too, a controller with two outputs, one of which a ON/OFF
and the other 0 to 10 Vdc. When the temperature read by probe B2, if
c19=5, or the difference B2-B1, if c19=6, is within the interval (c66, c67),
“direct” control is enabled on St1 and P1; outside of this temperature
range control is disabled.

6.5.7 Independent operation (circuit 1+circuit 2)
(parameter c19=7)

Setting c19=7 control is “split”on two independent circuits, called circuit
1 and circuit 2, each with its own set point (St1, St2), differential (P1, P2)
and PID parameters (ti_PID, td_PID).

This operation can only be set when cO=1 and 2 and is incompatible with
the activation of the operating cycle.

If c33=0, when setting c19=7 the control outputs are assigned to circuit 1
or circuit 2, depending on the model, as shown in the table below.

OUTPUT ASSIGNMENT
model \circuit 1(St1,P1) \circuit 2 (St2,P2)
1 relay |- |-
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2 relays OUT1 OuT2
4 relays OUT1,0UT2 OUT3,0UT4
4 SSRs OuUT1,0UT2 OuUT3,0UT4
1relay +10to 10Vdc OuUT1 ouT2
2relays +20to 10V dc |OUT1, OUT2 OUT3,0UT4

Tab. 6.h

Note that in general output 1 is always assigned to circuit 1, while output
2 can be assigned to circuit 1 or circuit 2. To assign any other output
to circuits 1 or 2, go to special operation (dependence=1 to assign the
outputs to circuit 1 and dependence= 2 to assign the outputs to circuit
2).

Example 1: configure outputs 1, 2 to operate with “direct”logic using set
point and differential 5, and outputs 3, 4 to operate with “reverse” logic
with setpoint -5 and differential 5.

Solution: set cO=1, c19=7, in this way St1 and P1 depend on probe B1 and
St2, P2 depend on probe B2. In addition St1=+5, P1=5 and St2=-5, P2=5.
Then activate special operation (c33=1) and set the activation and
differential/logic for outputs 3 and 4 as follows:

ouT3 OUT 4
Activation c44=-50 c48=-100
Differential/logic c45=+50 c49=+50
Tab. 6.i
ON ouT1 ouT2
A A
OFF Y Y
B1
St1=5 7.5 10
ouT4 0ouT3 ON
A A
4 ¥ oF
B2
-10 -7.5 St2=-5
Fig. 6.p
6.5.8 Control on higher/lower probe value

(parameter c19=8/9)
Setting c19=8, the probe used by the controller to activate control and
consequently the outputs is whichever probe measures the higher value.

Control by
B1

Control by
B1

Control by
B2

B1

—
1

OFF B2
t
c0=2
ouT2 oum | oN c19=8
A A Mod. W
_____ Y \ 4 OFF
' P1 ' max(B1,B2)
st1
Fig. 6.q
Key
T=temperature
t=time
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Setting c19=9, the probe used by the controller to activate control and
consequently the outputs is whichever probe measures the lower value.

Control by 1 Control by i Control by
T B2 ' B1 : B2
! H B1
: :
j
OFF [ £ B2
t
c0=2
ouT2 ouT c19=9
....... ON
A A Mod. W
Y Y OFF
P1 H min(B1,B2)
St
Fig. 6.r
Key:
T=temperature
t=time
6.5.9 Control set point set from probe 2

(parameter c19=10)
The control set point is no longer fixed, but rather varies based on the
value of probe B2. For current or voltage inputs, St1 will not be the voltage
or current value, but rather the value shown on the display, depending
on parameters d15 and d16.

stl B2
t
c0=2
ouT2 ouT1 on ¢19=10
A A Mod. W
Y A4 OFF
P1 B1
St1=B2
Fig. 6.

Key:
T=temperature
t=time

6.5.10 Heat/cool changeover from probe B2
(parameter c19=11)

When c19=11, if the value of probe B2 within the interval defined by c66

and c67, the controller remains in standby. When the value of probe B2

is less than C66, control is performed based on the parameters set by the

user; while when the value of probe B2 is higher than c67, the set point,

band and control logic are changed automatically.

One typical example is the changeover in operation of the fan coil based

on the supply water temperature.

43

c19=11
c0=1
ON
A A
Cooling Standby Heating
(St1,P1) (St2, P2)
Y Y
------- OFF
| co5 | | cos | B2
66 c67
Fig. 6.t

Do not use this function in combination with dependency settings

16and 17.

6.5.11 Differential operation with pre-alarm

(parameter c19=12)
When ¢19 = 12, differential operation

Mod. W c19=12
OouT1 0ouT2 ON c0=1
A A
\ \ ofF
Pl B1-B2
St1=5
Fig. 6.u

is accompanied by two thresholds (c66 and c67) to override the outputs,
as shown in the following diagram.

c19=12
ON
Forcing A A Forcing
reverse direct
outputs outputs
_______ Y Y outeuts |
c65 c65 B1
66 c67
Fig. 6.v

On process chillers, this limits possible excursions of probe B1.

6.5.12 Using the CONV0/10A0 module (accessory)

This module converts a 0 to 12 Vdc PWM signal for solid state relays to a linear
0to 10Vdc and 4 to 20 mA analogue signal.

Programming: to get the modulating output signal, the PWM control mode is
used (see the explanation for parameter c12). The PWM signal is reproduced
exactly as an analogue signal: the percentage ON time corresponds to the
percentage of the maximum output signal. The optional CONVO0/10A0
module integrates the signal provided by the controller: the cycle time
(c12) must be reduced to the minimum value available, that is, c12=0.2 s.
As concerns the control logic (‘direct’=cooling, “reverse’=heating), the same
observations seen for PWM operation apply (see mode 4): the PWM activation
logic is faithfully reproduced as an analogue signal. If, on the other hand, a
custom configuration is required, refer to the paragraphs on special operation

(“type of output’, "activation’, differential/logic” parameters).
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7. TABLE OF PARAMETERS

Inthe parameter tables, repeated parameters highlight different settings on the models with universal inputs compared to the models with temperature
inputs only.
Par. |Description Note | Def Min Max | UoM |Type| CAREL |ModBus® R/W| Icon
SPV

St1 |Set point 1 20 (68) c21 c22 °C(°F) |A 4 4 R/W | &

St2 |Set point 2 40(104) |c23 c24 °C (°F) |A 5 5 R/W | &

c0 |Operating mode 2 1 9 - | 12 12 R/W | &
1=direct

2=reverse

3=dead zone

4=PWM

5=alarm

6= direct/reverse from digital input 1

7=direct: set point and differential from digital input 1
8= reverse: set point and differential from digital input 1
9= direct and reverse with distinct set points.

P1 |Set point 1 differential R/W

(0,2) 150 (90) °C
02

P2 |Set point 2 differential ,2) |50 (90) °C R/W

P3  |Dead zone differential R/W

R/W

02) [999(179) |°C
02 R/W

P2 |Set point 2 differential , 99,9 (179) |°C

(
(
0) 2036)  |CC
(
(
(

P3  |Dead zone differential 0) 99,9 (179) |°C R/W

2
2
2
P1 |Set point 1 differential 2
2
2
0

> > > | > > > >
o|oo[N[ovoo|~|on

c4  |Authority.
Validity: mode 1 or 2

5 -2 2 - R/W

v v v

O
N
%]
N
%]

c5  [Type of control 0 0 1 - R/W
0=ON/OFF (Proportional)

1=Proportional+Integral+Derivative (PID)

c6  |Delay between activation of 2 different relay outputs 5 0 255 S | 13 113 R/W
Validity: cO= 4

s

c7  |[Minimum time between activation of the same relay output 0 0 15 min |l 14 114 R/W
Validity: cO = 4

d1  [Minimum time between deactivation of 2 different relay 0 0 255 S | 15 115 R/W | &
outputs
Validity: cO = 4

c8  [Minimum relay output off time 0 0 15 min |l 16 116 R/W | &
Validity: cO = 4

&

c9  |Minimum relay output on time 0 0 15 min |l 17 17 R/W
Validity: cO # 4

c10 |Status of control outputs on circuit 1in the event of probe 1 0 0 3 - | 18 118 R/AW | &
alarm

0=All outputs OFF

1=All outputs ON

2="Direct” outputs on, “reverse” outputs off
3="Direct” outputs off, “reverse” outputs on”

d10 |Status of control outputs on circuit 2 in the event of probe 2 0 0 3 - 112 212 R/W | &
alarm
see cl0

c11 |Output rotation 0 0 8 - 19 19 R/W | &
0O=Rotation not active
1=Standard rotation (on 2 or 4 relays)
2=2+2 rotation
3=2+2 rotation (COPELAND)
4=Rotate outputs 3 and 4, do not rotate 1 and 2
5=Rotate outputs 1 and 2, do not rotate 3 and 4
6=Rotate separately pairs 1,2 (between each other) and 3,4
(between each other)
7=Rotate outputs 2,3,4, do not rotate output 1
Validity: c0=1,2,3,6,7,89 and on/off outputs
8=Rotate outputs 1 and 3, do not rotate 2 and 4

c12 |PWM cycle time 20 0.2 999 S A 10 10 R/W

L1

c13 |Probe type 0 0 3 - | 20 120 R/W
0=Standard NTC range (-50T+90°C)
1=NTC-HT enhanced range (-40T+150°C)
2=Standard PTC range (-50T+150°C)
3=Standard PT1000 range (-50T+150°C)
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Par. |Description Note Def Min Max UoM |Type| CAREL |ModBus®|R/W| Icon
SPV

c13  |Probe type 0 0 16 = I 20 120 R/W | &
0= Standard NTC range (-50T+110°C)

1= NTC-HT enhanced range (-10T+150°C)

2= Standard PTC range (-50T+150°C)

3= Standard PT1000 range (-50T+200°C)

4= PT1000 enhanced range (-199T+800°C)

5= Pt100 standard range (-50T+200°C)

6= Pt100 enhanced range (-199T+800°C)

7= Standard J thermocouple range (-50T+200°C)

8= Enhanced J thermocouple range (-100T+800°C)
9= Standard K thermocouple range (-50T+200°C)
10= Enhanced K thermocouple range (-100T+800°C)
11=0to 1 Vdc input

12=-0.5to 1.3 Vdc input

13=0to 10 Vdc input

14=0to 5 Vdc ratiometric

15=010 20 mA input

16=4 to 20 mA input

P14 |Probe 1 calibration

(=)

20 (36) °C( 11 11 R/W

P15 |Probe 2 calibration

(=)

20 (36) °c( 12 12 R/W

o

P14 |Probe 1 calibration 11 11 R/W

) Ch)
) CF)
9) 1999 (179) |°C(°F)
9) 1999 (179) |°C(°F)

)
O
~|==|=

P15 |Probe 2 calibration

=)

12 12 R/W

c15 |Minimum value for probe 1 with current/voltage signal clé = 13 R/W

o
S
(g}

w

c16 |Maximum value for probe 1 with current/voltage signal 800 = 14 14 R/W

d15 |Minimum value for probe 2 with current/voltage signal -199 di6 = 29 29 R/W

o
(=}
Q.
w

d16 |Maximum value for probe 2 with current/voltage signal 800 2 30 30 R/W

c17 |Probe disturbance filter 1 15 - 21 121 R/W

c18 |Temperature unit of measure 0="C, 1=°F 0 1 - 26 26 R/W

o|lo|~=|ol=z|o|ojo|o|o
O T [ E ===z > >
it ararararardrs

c19  |Function of probe 2 0 12 -
0= not enabled

1= differential operation

2= compensation in cooling

3= compensation in heating

4= compensation always active

5= enable logic on absolute set point

6= enable logic on differential set point
7=independent operation (circuit 1+circuit 2)

8= control on higher probe value

9= control on lower probe value

10= control set point set by B2

11=automatic heating/cooling changeover from B2
12= Differential operation with pre-alarm

Validity c0=1,2,3,4

21 |Minimum value of set point 1 -50(-58) |-50(-58) |c22 °C(° 15 15 R/W

16 16 R/W

22 |Maximum value of set point 1 60 (140) |21 150 (302) |°C(°

5
c21  |Minimum value of set point 1 -50 (-58) |-199 (-199)|c22 °C (°l 15 15 R/W

)
c22 |Maximum value of set point 1 110 (230) |c21 800 (800) |°C 16 16 R/W

c23  |Minimum value of set point 2 -50(-58) |-50(-58) |c24 °C 17 17 R/W

24 |Maximum value of set point 2 60 (140) |c23 150(302) |°C(° 18 18 R/W

c23 |Minimum value of set point 2 -50 (-58) |-199 (-199)|c24 °C (°! 17 17 R/W

c24 |Maximum value of set point 2 110 (230) |c23 800 (800) |°C ("l 18 18 R/W

SSFSFS PSP PSP PSPS
(St avavar g

P25 |Low temperature alarm threshold on probe 1 -50(-58) [-50(-58) |P26 °c(
if P29=0, P25=0: threshold disabled
if P29=1, P25=-50: threshold disabled

19 19 R/W

P26 |High temperature alarm threshold on probe 1 150 (302) [P25 150 (302) |°C(°F) |A 20 20 R/W
if P29=0, P26=0: threshold disabled
if P29=1, P26=150: threshold disabled

>

P27 |Alarm differential on probe 1 2(3,6) 0(0) 50 (90) °C(F) |A 21 21 R/W

B>

P25 |Low temperature alarm threshold on probe 1 -50(-58) |-199 (-199) |P26 °C(F) |A 19 19 R/W
if P29=0, P25=0: threshold disabled
if P29=1, P25=-199: threshold disabled

>

P26 |High temperature alarm threshold on probe 1 150 (302) |P25 800 (800) |°C(°F) |A 20 20 R/W
if P29=0, P26=0: threshold disabled
if P29=1, P26=800: threshold disabled

o
S

21 21 R/W

P27 |Alarm differential on probe 1 2 (3,6) 99,9 (179) |°C (°F)
P28 |Alarm delay time on probe 1(**) 120 250 min (

o

23 123 R/W

P29 |Type of alarm threshold on probe 1 O=relative; 1=absolute 1 0 1 - 27 27 R/W

>0l | >
By B

P30 |Low temperature alarm threshold on probe 2 -50 (-58) |-50(-58) |P31 °C(°F) 31 31 R/W
if P34=0, P30=0: threshold disabled

if P34=1, P30=-50: threshold disabled

P31 |High temperature alarm threshold on probe 2 150(302)  |P30 150 (302)
if P34=0, P31=0: threshold disabled
if P34=1, P31=150: threshold disabled

)
(@)
3
3
>
w
o
w
N
]
<
3
>

P32 |Alarm differential on probe 2 2(3,6) 0(0) 50 (90) °C(°F) |A 33 33 R/W

> >

P30 |Low temperature alarm threshold on probe 2 -50 (-58) |-199 (-199) |P31 °C(°F) |A 31 31 R/W
if P34=0, P30=0: threshold disabled
if P34=1, P30=-199: threshold disabled

45 ir33 universale +030220801 -rel. 2.3 - 16.04.2012



CAREL

P31

High temperature alarm threshold on probe 2
if P34=0, P31=0: threshold disabled
if P34=1, P31=800: threshold disabled

150(302)

800 (800)

32

32

R/W

P32

Alarm differential on probe 2

999 (179)

33

33

R/W

P33

Alarm delay time on probe 2(**)

250

113

213

R/W

P34

Type of alarm threshold on probe 2
O=relative; 1=absolute

1

37

37

R/W

c29

Digital input 1

0= Input not active

1= Immediate external alarm, Automatic reset (circuit 1)
2=Immediate external alarm, Manual reset (circuit 1)

3= Delayed external alarm (P28), Manual reset (circuit 1)
4= ON/OFF control in relation to status of digital input
5= Activation/deactivation working cycle from button
6= Override outputs (circuit 1)

7= Signal only alarm E17, delayed (P33)

8= Signal only alarm E17, immediate

9= Immediate external alarm, Automatic reset (circuit 2)
10= Immediate external alarm, Manual reset (circuit 2)
11= Delayed external alarm (P33), Manual reset (circuit 2)
12= Override outputs (circuit 2)

13 = Immediate external alarm with automatic reset
(circuit 1)

14 = Immediate external alarm with manual reset (circuit 1)
15 = Delayed external alarm (P28) with manual reset
(circuit 1)

Validity: cO other than 6,7, and if c33=1

with “dependence’=16 and 17.In the event of alarms, the
status of the relay depends on ¢31 or d31

15

24

R/W

c30

Digital input 2
See c29

25

R/W

c31

Status of control outputs in circuit 1in the event of an
alarm from digital input

0= All outputs OFF

1= All outputs ON

2="Reverse"outputs OFF, others unchanged
3="Direct” outputs OFF, others unchanged

26

126

R/W

d31

Status of control outputs in circuit 2 in the event of an
alarm from digital input
See c31

R/W

c32

Serial connection address

207

27

127

R/W

c33

Special operation

0=Disabled

1=Enabled

(Before modifying make sure the required start mode has
been selected and programmed (c0))

28

28

R/W

c34

Output 1 dependence

0= Output not enabled

1= Control output (St1,P1)

2= Control output (St2,P2)

3= Generic alarm, circuit 1 (relay OFF)

4= Generic alarm, circuit 1 (relay ON)

5= Serious alarm, circuit 1 and E04 (relay OFF)
6= Serious alarm, circuit 1 and E04 (relay ON)
7= Serious alarm, circuit 1 and EO5 (relay OFF)
8= Serious alarm, circuit 1 and EO5 (relay ON)
9= Alarm EO5 (relay OFF)

10= Alarm EO5 (relay ON)

11=Alarm EO4 (relay OFF)

12= Alarm E04 (relay ON)

13= Serious alarm, circuit 142 (relay OFF)

14= Serious alarm, circuit 1+2 (relay ON)
15=Timer

16= Control output with change set point and reverse
operating logic from digital input 1

17= Control output with change set point and maintain
operating logic from digital input 1

18= ON/OFF status signal

19= Generic alarm, circuit 2 (relay OFF)

20= Generic alarm, circuit 2 (relay ON)
21=Serious alarm, circuit 2 and E15 (relay OFF)
22=Serious alarm, circuit 2 and E15 (relay ON)
23=Serious alarm, circuit 2 and E16 (relay OFF)
24= Serious alarm, circuit 2 and E16 (relay ON)
25=Alarm E16 (relay OFF)

26= Alarm E16 (relay ON)

27=Alarm E15 (relay OFF)

28= Alarm E15 (relay ON)

29= Alarm E17 (relay OFF)

29

28

128

R/W

c35

Type of output 1

29

29

R/W
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36 |Output 1 activation -25 (m) -100 100 % | 29 129 R/W |1
c37 |Output 1 differential/logic 25 (m) -100 100 % | 30 130 R/W |1
d34 |Output 1 activation restriction 0 0 4 - | 31 131 R/W |1
d35 |Output 1 deactivation restriction 0 0 4 - | 32 132 R/W |1
d36 |Minimum value for modulating output 1 0 0 100 % | 33 133 R/W |1
d37 |Maximum value for modulating output 1 100 0 100 % | 34 134 R/W |1
F34 |Output 1 cut-off 0 0 1 - D 38 38 R/W |1
0=Cut-off operation
1=Minimum speed operation
F35 |Output 1 speed up duration 0 0 120 S | 15 215 R/W |1
0= speed up disabled
F36 |Type of override for output 1 0 0 5 - | 116 216 R/W 1
0= Disabled 3=minimum
1= OFF/0Vdc 4= maximum
2=0N/10Vdc 5= OFF respecting times
38 |Output 2 dependence 1 0 29 - | 35 135 R/W |2
39 |Type of output 2 0 (m) 0 1 - D 30 30 R/W |2
c40 |Output 2 activation -50 (m) -100 100 % | 36 136 R/W |2
c41 |Output 2 differential/logic 25 (m -100 100 % | 37 137 R/W |2
d38 |Output 2 activation restriction 0 0 4 - | 38 138 R/W |2
d39 |Output 2 deactivation restriction 0 0 4 - | 39 139 R/W |2
d40 |Minimum value for modulating output 2 0 0 100 % | 40 140 R/W |2
d41 |Maximum value for modulating output 2 100 0 100 % | 41 141 R/W |2
F38 |Output 2 cut-off 0 0 1 D 39 39 R/W |2
See F34
F39 |Output 2 speed up duration 0 0 120 S | 117 217 R/W |2
0= speed up disabled
F40 |Type of override for output 2 0 0 5 - | 118 218 R/W |2
See F36
42 |Output 3 dependence 1 0 29 - | 42 142 R/W |3
43 |Type of output 3 0 (m) 0 1 - D 31 31 R/W |3
c44  |Output 3 activation -75 (m) -100 100 % | 43 143 R/W |3
c45 |Output 3 differential/logic 25 (m -100 100 % | 44 144 R/W |3
d42 |Output 3 activation restriction 0 0 4 - | 45 145 R/W |3
d43 |Output 3 deactivation restriction 0 0 4 - | 46 146 R/W |3
d44 |Minimum value for modulating output 3 0 0 100 % | 47 147 R/W |3
d45 |Maximum value for modulating output 3 100 0 100 % | 48 148 R/W |3
F42 |Output 3 cut-off 0 0 1 D 40 40 R/W |3
See F34
F43 |Output 3 speed up duration 0 0 120 S | 119 219 R/W |3
0= speed up disabled
F44 |Type of override for output 3 0 0 5 | 120 220 R/W |3
See F36
c46  |Output 4 dependence 1 0 29 - | 49 149 R/W |4
c47 |Type of output 4 0 (w) 0 1 - D 32 32 R/W |4
c48 |Output 4 activation -100 (a) |-100 100 % | 50 150 R/W |4
c49  |Output 4 differential/logic 25 () -100 100 % | 51 151 R/W |4
d46 |Output 4 activation restriction 0 0 4 - | 52 152 R/W |4
d47 |Output 4 deactivation restriction 0 0 4 - | 53 153 R/W |4
d48 |Minimum value for modulating output 4 0 0 100 % | 54 154 R/W |4
d49 |Maximum value for modulating output 4 100 0 100 % | 55 155 R/W 4
F46 |Output 4 cut-off 0 0 1 D 41 41 R/W |4
See F34
F47 |Output 4 speed up duration 0 0 120 S | 121 221 R/W |4
0= speed up disabled
F48 |Type of override for output 4 0 0 5 | 122 222 R/W |4
See F36
c50 |Lock keypad and remote control 1 0 2 - | 56 156 R/W | &
c51 |Remote control enabling code 1 0 255 - | 57 157 R/W | &
0= Programming from remote control without code
c52 |Display 0 0 10 - I 58 158 R/W | &
0= Probe 1 7= Output 1 percentage
1= Probe 2 8= Output 2 percentage
2=Digital input 1 9= Output 3 percentage
3=Digital input 2 10= Output 4 percentage
4= Set point 1
5= Set point 2
6= Probe 1 alternating with Probe 2
c53 |Buzzer 0 0 1 - D 33 33 R/W | &
0= Enabled 1= Disabled
c56 |Delay on power-up 0 0 255 s | 59 159 RAW | &
c57 |Soft start circuit 1 0 0 99 min/°C || 60 160 RIW | &
d57 |Soft start circuit 2 0 0 99 min/°C || 123 223 R/W | &
c62 |ti_PID1 600 0 999 S | 61 161 R/W |TUNING
c63 |td_PID1 0 0 999 S | 62 162 R/W | TUNING
dé2 ti_PID2 600 0 999 S | 124 224 R/W | TUNING
d6é3 |td_PID2 0 0 999 S | 125 225 R/W | TUNING
c64  |Auto-Tuning 0 0 1 - D 34 34 R/W | TUNING
0= Disabled 1=Enabled  Validity: c19 #7
c65 |Logical enabling hysteresis 1,52,7) 10(0) 99,9 (179) |°C(°F) |A 34 34 R/W A
c66 |Start enabling interval Validity: c0=1, 2 -50 (-58) |-50(-58) |150(302) |°C(°F) |A 22 22 R/W DN
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Par. |Description Note Def Min Max UoM |Type| CAREL |ModBus® |R/W| Icon
SPV
c67 |End enabling interval 150(302) |-50(-58) |150(302) [°C(°F) |A 23 23 R/W | &
Validity: cO = 1,2
c66 |Start enabling interval -50 (-58) |-199(-199) |800 (800) |°C(°F)  |A 22 22 RAW | &
Validity: c0=1,2
c67 |End enabling interval 150(302) {-199 (-199) |800 (800) |°C(°F) A 23 23 R/W | &
Validity: c0=1,2
P70 |Enable working cycle 0 0 3 - | 70 170 R/W Q)
0=Disabled 2=Digital input
1=Keypad 3=RTC
P71 |Working cycle: step 1 duration 0 0 200 min | 71 171 RW | ©
P72 |Working cycle: step 1 temperature set point 0(32) -50(-58) |150(302) |°C(°F) |A 24 24 R/W ®
P72 |Working cycle: step 1 temperature set point 032 -199(:199) [800(800) |°C(°F) |A 24 24 RW| O
P73 |Working cycle: step 2 duration 0 0 200 min | 72 172 RW| O
P74 |Working cycle: step 2 temperature set point 0(32) -50(-58) [150 °C/°F A 25 25 R/W ®
P74 |Working cycle: step 2 temperature set point 0(32) -199(:199) [800(800) |°C(°F) |A 25 25 RW | O®
P75 |Working cycle: step 3 duration 0 0 200 min | 73 173 RW| ©
P76 |Working cycle: step 3 temperature set point 032 -50(-58)  |150(302) |°C(°F) |A 26 26 R/W [©]
P76 |Working cycle: step 3 temperature set point 0(32) -199(-199) 800 (800) |°C(°F) |A 26 26 RW | ®
P77 |Working cycle: step 4 duration 0 0 200 min | 74 174 RW| O©
P78 |Working cycle: step 4 temperature set point 0(32) -50(-58) |150(302) |°C(°F) |A 27 27 RW | O©
P78 |Working cycle: step 4 temperature set point 0(32) -199(-199) |800(800) |°C(°F) |A 27 27 R/W ®
P79 |Working cycle: step 5 duration 0 0 200 min | 75 175 RW| O
P80 |Working cycle: step 5 temperature set point 0(32) -50(-58) |150(302) |°C(°F) |A 28 28 RW | O
P80 |Working cycle: step 5 temperature set point 032 -199(-199) |800(800) |°C(°F) |A 28 28 RW| O
PO |Firmware revision 20 0 999 - | 131 231 R
ALO |Alarm 0 date — time (press Set) - - - - - - - R O
(y=year, M= month, d= day, h= hours, n= minutes)
y ALO_y = alarm 0 year 0 0 99 year | 76 176 R S
M |ALO_M = alarm 0 month 0 1 12 month |l 77 177 R ®
d ALO_d = alarm 0 day 0 1 31 da | 78 178 R S
h ALO_h = alarm 0 hours 0 0 23 hour | 79 179 R ®
n ALO_n = alarm 0 minutes 0 0 59 minute |l 80 180 R S
E ALO_t = type of alarm 0 0 0 99 - | 81 181 R S
ALT |Alarm 1 date — time (press Set) - - - - - - - R O
(y=year, M= month, d= day, h= hours, n= minutes)
y AL1_y =alarm 1 year 0 0 99 ear I 82 182 R o
M JAL1_M =alarm 1 month 0 1 12 month |l 83 183 R S
d AL1_d =alarm 1 day 0 1 31 da | 84 184 R O
h AL1_h = alarm 1 hours 0 0 23 hour | 85 185 R O
n AL1_n = alarm 1 minutes 0 0 59 minute |l 86 186 R S
E AL1_t =type of alarm 1 0 0 99 - | 87 187 R S
AL2 |Alarm 2 date — time (press Set) - - - - - - - R O
(y=year, M= month, d= day, h= hours, n= minutes)
y AL2_y = alarm 2 year 0 0 99 ear | 88 188 R [©)
M |AL2_M = alarm 2 month 0 1 12 month |l 89 189 R ®
d AL2_d = alarm 2 day 0 1 31 da | 90 190 R ®
h AL2_h =alarm 2 hours 0 0 23 hour | 91 191 R ®
n AL2_n = alarm 2 minutes 0 0 59 minute |l 92 192 R ®
E AL2_t = type of alarm 2 0 0 99 - | 93 193 R S
AL3 |Alarm 3 date - time (pressSet) - - - - - - - R O
(y=year, M= month, d= day, h= hour, n= minutes)
y AL3_y = alarm 3 year 0 0 99 ear | 94 194 R S
M AL3_M = alarm 3 month 0 1 12 month |l 95 195 R ®
d AL3_d = alarm 3 day 0 1 31 da | 96 196 R ®
h AL3_h =alarm 3 hours 0 0 23 hour | 97 197 R [©)
n AL3_n = alarm 3 minutes 0 0 59 minute || 98 198 R O
E AL3_t = type of alarm 3 0 0 99 - I 99 199 R o
AL4 |Alarm 4 date - time (press Set) - - - - | - - R O
(y=year, M= month, d= day, h=hours, n= minutes)
y AL4_y = alarm 4 year 0 0 99 ear | 100 200 R S
M |AL4_M = alarm 4 month 0 1 12 month |l 101 201 R ®
d AL4_d = alarm 4 day 0 1 31 da | 102 202 R S
h AL4_h = alarm 4 hours 0 0 23 hour | 103 203 R ®
n AL4_n = alarm 4 minutes 0 0 59 minute | 104 204 R O
E AL4_t = type of alarm 4 0 0 99 - | 105 205 R S
ton |Start unit (Press Set) - - - - - - - R o
(d=day ,h= hour, n= minutes)
d tON_d = start day 0 0 11 da | 106 206 RW | ®
h tON_h = start hours 0 0 23 hour | 107 207 RW| ©®
n tON_m = start minutes 0 0 59 minute |l 108 208 RW | ®
toF |Stop unit (Press Set) - - - - - - - R o
(d= day, h= hour, n= minutes)
d tOFF_d = stop day 0 0 11 da | 109 209 RW| O©
h tOFF_h = stop hours 0 0 23 hour | 110 210 RW| O®
n tOFF_n = stop minutes 0 0 59 minute | | 111 211 RW| O©
tc Date — time (Press Set) - - - - - - - R o

(y=Year, M=Month, d=day of the month, u=day of the
week, h=hours, n=minutes)
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Par. |Description Note Def Min Max UoM |Type| CAREL |ModBus®|R/W| Icon
SPV
y Date: year 0 0 99 ear | 1 101 RW| O©
M |Date: month 1 1 12 month | | 2 102 RIW| O
d Date: day 1 1 31 da I 3 103 RIW| O
u Date: day of the week (Monday,-) 1 1 7 da | 4 104 RW| O©
h Hours 0 0 23 hour \ 5 105 RIW| O
n Minutes 0 0 59 minutes| || 6 106 RIW| O

Tab.7.a
AThe default, minimum and maximum values of the alarm set points refer to temperature values. With universal inputs (voltage, current), these values
must be entered manually based on the range of measurement set.
(**) for alarms from digital input, the second unit of measure is used.
(s) DEFAULT PARAMETER TABLE

Model
Parameter |V w Z/A B E
c35 0 0 0 0 0
c36 -100 -50 -25 -50 -25
C37 +100 +50 +25 +50 +25
c39 - 0 0 1 1
c40 - -100 -50 -100 -50
c41 - +50 +25 +50 +25
c43 - - 0 - 0
c44 - - -75 - -75
c45 - - +25 - +25
c47 - - 0 - 1
c48 - - -100 - -100
c49 - - +25 - +25
Tab.7.b

7.1 Variables only accessible via serial connection

Description Def | Min | Max | UOM | Type | CARELSPV | Modbus® | R/W
Probe 1 reading 0 0 0 °C/°F A 2 2 R
Probe 2 reading 0 0 0 °C/°F A 3 3 R
Output 1 percentage 0 0 100 % | 127 227 R
Output 2 percentage 0 0 100 % | 128 228 R
Output 3 percentage 0 0 100 % | 129 229 R
Output 4 percentage 0 0 100 % | 130 230 R
Password 77 0 200 - | 11 111 R/W
Output 1 status 0 0 1 - D 1 1 R
Output 2 status 0 0 1 - D 2 2 R
Output 3 status 0 0 1 - D 3 3 R
Output 4 status 0 0 1 - D 4 4 R
Digital input 1 status 0 0 1 - D 6 6 R
Digital input 2 status 0 0 1 - D 7 7 R
Probe 1 fault alarm 0 0 1 - D 9 9 R
Probe 2 fault alarm 0 0 1 - D 10 10 R
Immediate external alarm (circuit 1) 0 0 1 - D 11 11 R
High temperature alarm, probe 1 0 0 1 - D 12 12 R
Low temperature alarm, probe 1 0 0 1 - D 13 13 R
Delayed external alarm (circuit 1) 0 0 1 - D 14 14 R
Immediate external alarm with manual reset (circuit 1) 0 0 1 - D 15 15 R
RTC fault alarm 0 0 1 - D 16 16 R
EEPROM unit parameters alarm 0 0 1 - D 17 17 R
EEPROM operating parameters alarm 0 0 1 - D 18 18 R
Maximum time in calculation of PID parameters 0 0 1 - D 19 19 R
PID gain null 0 0 1 - D 20 20 R
PID gain negative 0 0 1 - D 21 21 R
Integral & derivative time negative 0 0 1 - D 22 22 R
Maximum time in calculation of continuous gain 0 0 1 - D 23 23 R
Starting situation not suitable 0 0 1 - D 24 24 R
Immediate alarm from digital 1 (circuit 1) 0 0 1 - D 42 42 R
Immediate alarm from digital 1 with manual reset (circuit 1) 0 0 1 - D 43 43 R
Delayed alarm from digital 1 (circuit 1) 0 0 1 - D 44 44 R
Immediate alarm from digital 2 (circuit 1) 0 0 1 - D 45 45 R
Immediate alarm from digital 2 with manual reset (circuit 1) 0 0 1 - D 46 46 R
Delayed alarm from digital 2 (circuit 1) 0 0 1 - D 47 47 R
High temperature alarm, probe 2 0 0 1 - D 49 49 R
Low temperature alarm, probe 2 0 0 1 - D 50 50 R
Delayed signal only alarm 0 0 1 - D 51 51 R
Immediate signal only alarm 0 0 1 - D 52 52 R
Immediate external alarm (circuit 2) 0 0 1 - D 53 53 R
Delayed external alarm (circuit 2) 0 0 1 - D 54 54 R
Immediate external alarm with manual reset (circuit 2) 0 0 1 - D 55 55 R
Probe reading alarm 0 0 1 - D 56 56 R
Switch controller On/Off 0 0 1 - D 36 36 R/W
Reset alarm 0 0 1 - D 57 57 | RW |
Tab. 7.

\Type of variable: A= analogue, D= digital, I= integer
SVP=variable address with CAREL protocol on 485 serial card, registers and coils with Modbus ® protocol on 485 serial card.
The selection between CAREL and ModBus® protocol is automatic. For both of them the speed is fixed to 19200 bit/s.
The devices connected to the same network must have the following serial parameter settings: 8 data bits; 1 start bit; 2 stop bits; parity disabled; baud
rate19200. For CAREL and Modbus® the analogue variables are expressed in tenths (e.g.: 20.3 °C= 203)
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8. ALARMS

8.1 Types of alarms

There are two types of alarms available:

+ high (temperature) EO4 and low (temperature) EO5;

+ serious alarms, that is, all the others.

The data memory alarms E07/E08 always cause the control to shutdown.
“Alarm” mode (cO=5) can use one or more outputs to signal a low or
high temperature, probe disconnected or short-circuited alarm: see the
chapter on “Functions” The effect of the outputs on the alarms in special
operation depends on the “dependence” parameter: see the chapter on
“Functions”.

The controller also indicates alarms due to faults on the controller itself,
on the probes or in the “Auto-Tuning” procedure. An alarm can also be
activated via an external contact. The display shows “Exy”alternating with
the standard display. At the same time, an icon flashes (spanner, triangle
or clock) and the buzzer may be activated (see the table below). If more
than one error occurs, these are shown in sequence on the display.

On models featuring the clock, a maximum of 4 alarms are saved, in a FIFO
list (ALO,AL1,AL2,AL3). The last alarm saved can be read from parameter
ALO (see the list of parameters).

@ Fir33
=1l
L

%._.t‘t‘t

Fig.8.a

OTO mute the buzzer press PLg

mute

8.2 Alarms with manual reset

«+ To cancel the signal of an alarm with manual reset, once the causes

have ceased, press ::Trg and A for 5 seconds.

8.3 Display alarm queue

+ Access the list of Parameters, as described in paragraph 3.3.3.

« Press A / V¥ until reaching parameter "ALO" (last error saved).

« Press Set, this accesses a submenu where the A and V¥ buttons
can be used to scroll between the year, month, day, hours, minutes and
type of alarm activated. If the controller is not fitted with the RTC, only
the type is saved.

« From any of the parameters, pressing Set returns to the parent
parameter "ALx".

Example:

‘y07'->'M06'->'d13'->'h17"->'m29"-> 'E03’
indicates that alarm ‘E03'(alarm from digital input) occurred on 13 June
2007 at 17:29.
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8.4 Alarm parameters

AThe following parameters determine the behaviour of the outputs
when an alarm is active.

8.4.1  Status of the control outputs with probe alarm
(parameter c10)

This determines the action on the control outputs when there is a control
probe alarm EO1, which may be one of the four responses envisaged.
When OFF is selected, the controller shuts down immediately and the
timers are ignored. When ON is selected, on the other hand, the “Delay
between activations of two different relay outputs” (parameter c6) is
observed. When alarm EQ1 is resolved, the controller restarts normally
and the alarm output, if set, terminates the signal (see mode 5). On the

other hand, both the signal on display and the buzzer remain active until

Prg is pressed.
mute

Par _ |Description Def |Min |[Max |UoM
c10 |Status of circuit 1 control outputs|O 0 3 -
with probe 1 alarm

0=All outputs OFF

1= All outputs ON

2="Direct” outputs on, ‘reverse” off
3="Reverse” outputs on, “direct” off
d10 |Status of circuit 2 control outputs|O 0 3 -
with probe 2 alarm
see c10

Tab. 8.a

8.4.2  Alarm parameters and activation

P25 (P26) is used to determine the activation threshold for the low (high)
temperature alarm EO5 (E04). The value set for P25 (P26) is continuously
compared against the value measured by probe B1. Parameter P28
represents the “alarm activation delay’, in minutes; the low temperature
alarm (E05) is activated only if the temperature remains below the value
of P25 for a time greater than P28. The alarm may relative or absolute,
depending on the value of parameter P29. In the former case (P29=0),
the value of P25 indicates the deviation from the set point and thus the
activation point for the low temperature alarm is: set point - P25. If the
set point changes, the activation point also changes automatically. In the
latter case (P29=1), the value of P25 indicates the low temperature alarm
threshold. The low temperature alarm active is signalled by the buzzer
and code EO5 on the display. The same applies to the high temperature
alarm (E04), with P26 instead of P25.

Similar observations apply to the parameters corresponding to probe 2,
with the following relationships:

P25°P30; P26°P31; P27°P32; P28°P33; P29°P34; E04/E05®E15/E16

Par |Description Def  |Min Max  |UoM
P25 |Low temperature alarm threshold on|-50  |-50(-58) |P26  |°C(°F)
probe 1 (-58)

if P29=0, P25=0: threshold disabled
if P29=1, P25=-50: threshold disabled
P26 [High temperature alarm threshold on  [150 |P25 150 °C(°F)
probe 1 (302) (302)
if P29=0, P26=0: threshold disabled
if P29=1, P26=150: threshold disabled

P27 |Alarm differential on probe 1 2(36)0(0) 50 (90) |°C(°F)
P25 |Low temperature alarm thresholdon |-50  |-199  |P26  |°C(°F)
probe 1 (-58) [(-199)

if P29=0, P25=0: threshold disabled
if P29=1, P25=-199: threshold disabled

P26 |High temperature alarm threshold on  [150 |P25 800 °C(°F)
probe 1 (302) (800)
if P29=0, P26=0: threshold disabled

if P29=1, P26=800: threshold disabled

P27 |Alarm differential on probe 1 2(3,6) |0(0) 999  |°C(°F)
(179)

P28 |Alarm delay time on probe 1(**) 120 |0 250 min(s)

P29 |Type of alarm threshold on probe 1 1 0 1 -

O=relative; 1=absolute
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P30 [Low temperature alarm thresholdon  |-50  |-50 P31 °C(°F)
probe 2 (-58) |(-58)
if P34=0, P30=0: threshold disabled

if P34=1, P30=-50: threshold disabled

P31 [High temperature alarm threshold on [150 (P30 150 °C(°F)
probe 2 (302) (302)
if P34=0, P31=0: threshold disabled
if P34=1, P31=150: threshold disabled
P32 |Alarm differential on probe 2 2(3,6) |0 50 (90) |°C(°F)
P30 |Low temperature alarm threshold on  |-50  |-199 P31 °C(°F)

probe 2 (-58) [(-199)
if P34=0, P30=0: threshold disabled

if P34=1, P30=-199: threshold disabled
P31 |High temperature alarm threshold on {150 (P30 800 °C(°F)
probe 2 (302) (800)
if P34=0, P31=0: threshold disabled

if P34=1, P31=800: threshold disabled

P32 |Alarm differential on probe 2 2(3,6) [0(0) 99,9 °C(°F)
(179)

P33 |Alarm delay time on probe 2(*¥) 120 |0 250 min(s)

P34 |Type of alarm threshold on probe 2 1 0 1 -

O=relative; 1=absolute

Tab.8.b

o If a relative alarm is set on probe 1 (P29 = 0) thresholds P25 and P26
can only have values in the range 0 to 150, without the restriction
P25 < P26.The same applies to the parameters for probe 2 (P30, P31)
when P34=0

o If a relative alarm is set on probe 1 (P29 = 0) thresholds P25 and P26
can only have values in the range 0 to 800, without the restriction
P25 < P26.The same applies to the parameters for probe 2 (P30, P31)
when P34=0

AP28 sets the minimum time required to generate a high/low
temperature alarm (E04/E05) or delayed alarm from external contact

(E03).

In the first case (E04/EQ5) the unit of measure is minutes, in the second

case (EO3) it is seconds.

Alarms E04 and EO5 have automatic reset. P27 represents the hysteresis
between the alarm activation value and deactivation value.

If Prg/mute is pressed when the value measured is above one of the
thresholds, the buzzer is immediately muted, while the alarm code and
the alarm output, if set, remain active until the value measured is outside
of the activation threshold.

P28 sets the minimum time required to generate a high/low temperature
alarm (E04/E05) or delayed alarm from external contact (E03).

To generate an alarm, the value measured by probe BT must remain
below the value of P25 or above the value of P26 for a time greater than
P28. Foran alarm from digital input (c29, c30=3), the contact must remain
open for a time greater than P28. In the case of an alarm event, a counter
starts and generates an alarm when reaching the minimum time P28. If
during the count the value measured returns within the threshold or the
contact closes, the alarm is not signalled and the count is reset. When a
new alarm condition occurs, the count starts from 0 again.

A A
E05 E04
OFF \ 4 Y
P27 P27 B1
P25 P26
ON
A A
E16 E15
OFF \ 4 Y
: P32 : : P32 i B2
P30 P31
Fig.8.b

Key

EO4/E15 High alarm, probe B1/B2
EO5/E16 Low alarm, probe B1/B2
B1/B2 Probe 1/2

8.4.3  Status of the control outputs with alarm from
digital input (parameter c31)
Parameter c31 determines the action on the control outputs if an alarm
from digital input EO3 is active (see c29 and c30). When OFF is selected,
the controller shuts down immediately and the timers are ignored. When
ON is selected, on the other hand, the “Delay between activations of
two different relay outputs” (parameter c6) is observed. If the alarm from
digital input has automatic reset (c29=1 and/or c30=1), when normal
conditions return (external contact closed), the alarm output, if set (see
c0=5) is reset and normal control resumes.
c31=0 all control outputs OFF
c31=1 all control outputs ON
c31=2  only the outputs with “reverse” operation OFF, the others are
not affected
c31=3 only the outputs with “direct” operation OFF, the others are
not affected.

Par. |Description Def [Min |Max |UoM
c31 |Status of control outputs in circuit 1inthe |0 0 3 -
event of an alarm from digital input

0= All outputs OFF

1= All outputs ON

2="Reverse"outputs OFF, others unchanged
3="Direct” outputs OFF, others unchanged
d31 |Status of control outputs in circuit 2 inthe |0 0 3 -
event of an alarm from digital input
See c31

ab. 8.

ir33 universale +030220801 -rel. 2.3 - 16.04.2012



8.5 Table of alarms

CAREL

Message |Cause of the alarm Saved to Icon on |Buzzer |Reset Control action Checks/solutions
on display alarm queue [display
**)
EO1 Probe B1 fault X a OFF  |automatic  |Depends on parameter c10 |Check probe connections
E02 Probe B2 fault X OFF  |automatic  |If c19=1 & c0=1/2, as for Check probe connections
A EO1, otherwise control does
not stop.
EO3 Digital contact open (immediate alarm) X ON automatic  |Based on parameter c31 Check parameters c29,c30,c31.
delayed with manually/automatic reset- A Check the external contact.
cicuit 1
EO4 The temperature measured by the probe X ON automatic  |No effect on control Check parameters P26,P27, P28,P29
has exceeded the threshold P26 for a time A
greater than P28.
EO5 The temperature measured by the probe X ON automatic  |No effect on control Check parameters P25,P27, P28,P29
has fallen below threshold P25 for a time A
greater than P28.
E06 Real time clock fault OFF  |automatic |- Reset the clock time.
®© /manual If the alarm persists, contact
service.
EO07 EEPROM error, unit parameters Q. |OFF  |automatic |Total shutdown Contact service
EO8 EEPROM error, operating parameters OFF  |automatic  |Total shutdown Reset default values using the
procedure described. If the alarm
A persists, contact service.
E09 Acquisition error. ON manual Auto-Tuning stopped
Reached max. time in calculation of PID A
parameters.
E10 Calculation error: Q ON manual Auto-Tuning stopped
PID gain null.
E11 Calculgtlon error. Q ON manual Auto-Tuning stopped Reset the alarm manually or switch
PID gain negative ) .
E12 Calculation error: a_ |ON manual Auto-Tuning stopped the controller off and on again
Integral & deriv. time negative
E13 Acquisition error. ON manual Auto-Tuning stopped
Reached max. continuous time in calculation A
of gain.
E14 Error when starting. ON manual Auto-Tuning stopped
Situation not suitable RN
E15 The reading of B2 has exceeded the thre- X ON automatic  |No effect on control Check parameters P30,P31,P32,P33
shold value P31 for a time greater than P33. A
E16 The reading of B2 has fallen below the thre- X ON automatic  |No effect on control Check parameters P30,P31,P32,P33
shold value P30 for a time greater than P33. A
E17 Digital contact open (immediate or delayed X OFF  |automatic  |No effect on control Check parameters c29,c30. Check
alarm, signal only) & the external contact
E18 Digital contact open, immediate alarm, X ON automatic  |Effect on control only if Check parameters c29,c30,d31.
delayed with manual/automatic reset on A /manual c19=7, based on parameter |Check the contact external.
circuit 2 d31 (%)
E19 Probe reading error (**) X A OFF  |automatico |Total shutdown Contact service
Ed1 Digital contact 1 open, immediate alarm, X ON automatic/ |Based on parameter c31 (*) |Check parameters c29, c31.
delayed with manual/automatic reset, A manual Check the external contact.
circuit 1
Ed2 Digital contact 2 open, immediate alarm, X ON automatic/ |Based on parameter c31 (*) |Check parameters c30, c31.
delayed with manual/automatic reset, A manual Check the external contact.

circuit 1

Tab. 8.d

(%) exit the working cycle
(**) for IR33 Universal with universal inputs only.

+ Thealarm relay is activated or not based on the operating mode and/or the DEPENDENCE setting
The alarms that occur during the Auto-Tuning procedure are not put in the alarm queue.
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8.6 Relationship between dependence parameter and alarm causes
In special operation, the dependence parameter is used to bind the status of a relay output to an alarm condition, as shown in the table below.

CONDITION FOR ACTIVATING AN OUTPUT CONFIGURED AS AN ALARM

Alarm from digital input on Alarm from digital input  |Probe fault |Alarm Alarm Signal only
circuit 1 on circuit 2 thresholds |thresholds |alarm E17
for B1 for B2
o @ 0
S 4 2 v 2
< 2 2 s | 2 28
o) 2 g S 2 g
5 = = 5 T |E2
<< W= I e W << W= ng=] L
EJ [ [ E J b4 =
=5 23 gz 23 2% % | | = g
oED (25 z 2 DD |23 = @ @ T T |¥ =
SEn |=ZE oz SEr|ZE 2% |2 O = O = o = o
=52 |28 o= SN2 =S a6 E O 9 I 19 | =2 |8
DEPENDENCE (par. 34, c38, c42, c46) €29=1,13 |c29=2, 14 |c29=3, 15 |c29=9 €29=10|c29=11
_ €30=1,13 |c30=2, 14 |c30=3,15 |c30=9 |c30=10|c30=11
Value  |Description
3,4 generic alarm circuit 1(relay OFF) X X X X X X | x
generic alarm circuit 1 (relay ON)
19,20  |generic alarm circuit 2 (relay OFF) X X X X X X | X
generic alarm circuit 2(relay ON)
56 serious alarm circuit 1 and E04 (relay OFF) X X X X X X
serious alarm circuit 1 and E04 (relay ON)
21,22 |serious alarm circuit 2 and E15 (relay OFF) X X X X X X
serious alarm circuit 2 and E15 (relay ON)
7,8 serious alarm circuit 1 and EO5 (relay OFF) X X X X X X
serious alarm circuit 1 and EO5 (relay ON)
23,24 |serious alarm circuit 2 and E16 (relay OFF) X X X X X X
serious alarm circuit 2 and E16 (relay ON)
9,10 alarm EQ5 (relay OFF) X
alarm EQ5 (relay ON)
25,26  |alarm E16 (relay OFF) X
alarm E16 (relay ON)
11,12 |alarm EO4 (relay OFF) X
alarm E04 (relay ON)
27,28  [alarm E15 (relay OFF) X
alarm E15 (relay ON)
13,14 |serious alarm circuits 1 & 2 (relay OFF) X X X X X X X X
serious alarm circuits 1 & 2 (relay ON)
29 alarm E17 (relay OFF) X X
Tab. 8.e
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. TECHNICAL SPECIFICATIONS AND PRODUCT CODES

9.1 Technical specifications
Model Voltage Power
Power supply IR33x(V,W,Z,AB,E)7Hx(B,R)20 115 to 230 Vac(-15%..410%), 50/60 Hz 6 VA, 50 mA~ max
DN33x(V,\W.Z, A,BE)7Hx(B,R)20
IR33x(V,\W,Z,A,BE)7LR20, 12 to 24 Vac (-10%..4+10%), 50/60 Hz 4 VA, 300 mA~ max
DN33x(V,W,Z,ABE)7LR20 12 to 30 Vdc 300 mA - max
Only use SELV power supply, maximum power 100 VA with 315 mA fuse on the
secondary
Power supply IR33x(V,W.,Z,A,B,E)9Hx(B,R)20 115 V~(-15% to +10%), 50 to 60 Hz, 90mA max |9 VA
DN33x(V,\W.Z, A,B,E)9HX(B,R)20 230 V~(-15% to +10%), 50 to 60 Hz, 45mA max
IR33x(V,W,Z,A,B,E)OMR20, 24V~ (-10% to +10%), 450mA max 50/60 Hz, 12 VA
DN33x(V.W.Z,A,B,E)9MR20 only use SELV power supply with maximum
power 15VA and 450mA slow-blow fuse on the
secondary compliant with IEC 60127
24Vdc (-15% to +15%), 450mA max 12VA
Insulation guaranteed |IR33x(V,W,Z,AB,E)x(7, 9)Hx(B,R)20 insulation from very low voltage parts reinforced

by the power supply  |DN33x(V,W,Z,ABE)x(7, 9)Hx(B,R)20 6 mm in air, 8 mm on surface
3750V insulation
insulation from relay outputs main
3 mm in air, 4 mm on surface
1250 Vinsulation
IR33x(V\W.,Z,AB,E)X(7, 9)x(L, M)R20 insulation from very low voltage parts to be guaranteed externally by
DN33x(V,\W,Z,AB,E) x(7, 9)x(L, M)R20 safety transformer
insulation from relay outputs reinforced
6 mm in air, 8 mm on surface
3750V insulation
Inputs B1 (PROBET1),B2 (PROBE2) NTC, NTC-HT, PTC, PT1000
NTC, NTC-HT, PTC, PT1000, PT100, TcJ, TcK, 0-5 V rat, 0-1 Vdc, 0-10 Vdc,
-0.5-1,3Vdc, 0-20 mA, 4-20 mA
DI1,DI2 voltage-free contact, contact resistance < 10 Q, closing current 6 mA
Maximum distance of probes and digital inputs less than 10 m
Note: in the installation, keep the power and load connections separate from the probe, digital inputs, repeater display and supervisor
cables.
Type of probe NTC std. CAREL 10 kQ at 25 °C, range -50T90 °C
measurement error: \ 1 °Cin the range —50T50 °C
[3°Cin the range +50T90 °C
NTC-HT 50 kQ at 25°C, range —40T150 °C
measurement error: 1,5 °Cin the range -20T115 °C
|4 °Cin range outside of -20T115 °C
PTC 985 ) at 25 °C, range -50T150 °C
measurement error [2°C in the range =50T50 °C
|4 °Cin the range +50T150 °C
PT1000 1097 Q at 25 °C, range -50T150 °C
measurement error: \3 °Cin the range -50T0 °C
|5 °C in the range 0T150 °C
Type of probe NTC std. CAREL 10 kQ at 25 °C, range =50T110 °C

measurement error:

[1°Ciin the range -50T110 °C

Probe power supply

Relay outputs

NTC-HT 50 kQ) at 25°C, range —10T150 °C

measurement error: \ 1 °Cin the range -10T150 °C
PTC 985 O at 25 °C, range -50T150 °C

measurement error \ 1 °Cin the range -50T150 °C
PT1000 1097 Q at 25 °C

measurement error: [2 °Cin the range -199T800 °C
PT100 109,7 Q at 25 °C

measurement error: \2 °Cin the range -199T800 °C
Tc) isolated 52 pv/ °C

measurement error: \4 °Cin the range -100T800 °C
TcK isolated 41 uV/ °C

measurement error: 4 °Cin the range -100T800 °C
0-5Vrat Impedance measurement of 50 kQ 0.3 % Full scale
0-1Vdc Impedance measurement of 50 kQ) 0.3 % Full scale
0-10Vdc Impedance measurement of 50 kQ 0.3 % Full scale
-0.5-1,3 Vdc Impedance measurement of 50 kQ 0.3 % Full scale
0-20 mA Impedance measurement of 50 Q 0.3 % Full scale
4-20 mA Impedance measurement of 50 Q 0.3 % Full scale
12 Vdc (rated), maximum current supplied 60 mA ; 5 Vdc (rated), maximum current supplied 20 mA

EN60730-1 UL
models rela 230V~ oper. cycles  [250 V~ oper. cycles
IR33x(V,W,Z,B,E)X(7, 9)x(L, M)R20 D01,D02  [8(4*) AsuN.O. 100000 8A res 8Ares 30000
DN33x(V,W,ZB,E)x(7, 9)x(L, M)R20 D03,D04  |6(4%) AsuN.C. 1/2 Hp 2FLA
IR33x(V,W,Z,BE)X(7, 9)Hx(R,B)20 (%) 2(2*) AsuN.O.e N.C. 12 LRA
DN33x(V,W,Z,BE)x(7, 9)Hx(R,B)20 C300

* inductive load, cos(p) = 0,6

Maximum load on DN33x(V.W,Z,B,E)x(H,M)x(B,R)20 8A
individual relay IR33x(V.B)x(H,M)x(B,R)20
IR33x(W,E)x(H,M)x(B,R)20 4A
IR33Zx(H,M)x(B,R)20 2A
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SSR outputs model

Max output voltage: 12 Vdc

IR33Ax(7, 9)x(L, M)R20 - DN33AX(7, 9)x(L, M)R20
IR33Ax(7, 9)Hx(R,B)20 - DN33Ax(7, 9)Hx(R,B)20

A =4SSR outputs Output resistance: 600 O

Output current max: 20 mA

maximum length of cables less than 10 m

0to 10 Vdc outputs IR33Bx(7, 9)x(L, M)R20

DN33Bx(7, 9)x(L, M)R20

Typical ramp time (10t0 90%): 1 s
Max output ripple: 100 mV

B=1Relay+10to 10Vdc

IR33Ex(7, 9)Hx(RB)20
DN33Ex(7, 9)Hx(R,B)20

E=2Relays+20to 10Vdc Max output current: 5 mA

maximum length of cables less than 10 m

Insulation guaranteed

insulation from extra low voltage parts/insulation between relay outputs D01, D03 and 0 to 10 Vdc

reinforced

by the outputs outputs (relay outputs A02, A04) 6 mm clearance, 8 mm creepage

3750V insulation
insulation between outputs basic

3 mm clearance, 4 mm creepage
1250 Vinsulation

IR receiver On all models

Clock with backup IR33x(V,W,Z,ABE)X(7, 9)HB20, DN33x(V,W,Z A BE)X(7, 9)HB20

battery

Buzzer available on all models

Clock error at 25°C + 10 ppm (5.3 min/year)

Error in range -10T60°C

-50 ppm(£27 min/year)

Ageing

< &5 ppm (£2.7 min/year)

Discharge time

6 months typical (8 months maximum)

Recharge time

5 hours typical (< 8 hours maximum)

Operating temperature -10T60 °C

-10T55 °C DN33x(V,W,Z,A,B,E)9x(HM)x(B,R)20
Operating temperature IR33x(V,W,Z,A,B,E)Y9MR20

-10T50 °C IR33x(V,.W,Z,A,B,E)9Hx(B,R)20
Operating humidity <90% U.R. non-condensing
Storage temperature -20770 °C

Storage humidity

<90% U.R. non-condensing

Front panel index of protection

IR33: assembly on smooth and indeformable panel with IP65 gasket

DN33: front panel IP40, complete controller P10

Construction of control device

Integrated electronic control device

Environmental pollution 2 normal

PTI of the insulating materials Printed circuits 250, plastic and insulating materials 175
Period of stress across the insulating parts Long

Class of protection against voltage surges Category 2

Type of action and disconnection

1.C relay contacts (microswitching)

Classification according to protection against electric shock

Class 2 when appropriately integrated

Device designed to be hand-held or integrated in hand-held devices

No

Software class and structure

Class A

Front panel cleaning

Only use neutral detergents and water

Carel serial network interface

External, available on all models

Programming key

Available on all models

Connections model \
temperature inputs onl [Plug-in, for 0.5 to 2.5 mm2 cables, max current 12 A
universal inputs Plug-in, power supply and outputs for 0.5 to 2.5 mm? cables
Digital and analogue inputs for 0.2 to 1.5 mm? cables
Correct sizing of the power and connection cables between the controller and the loads is the responsibility of the installer.
In the max load and max operating temp. conditions, the cables used must be suitable for operation up to 105°C.
Case plastic IR33 (panel) frontal dimensions  |76,2x34,2 mm
mounting depth 75 mm
93 mm
DN33 (DIN rail) dimensions 70x110x60
Assembly IR33: on smooth and indeformable panel IR33: side fastening brackets, to be pressed in fully
DN33: DIN rail
drilling template IR33: 71x29 mm
DN33:4 DIN modules
Display digits 3 digit LED
display -199 to 999
operating status indicated with graphic icons on the display
Keypad 4 silicone rubber buttons
Ball Pressure Test IR33x(V,W,Z,AB,E)9x(H,M)x(B,R)20 \85°C for accessible parts - 125°C for parts that carry live current

Outputs (0 to 10Vdc, SSR, probe power supply) and inputs (probes and digital) are extra low voltage (not SELV)

Models DN33A9x(H,M)x(B,R)20 and IR33A9%(H,M)x(B,R)20 are not compliant with IEC EN 55014-1

Tab.9.a

In the table of technical specifications, the highlighted values represent the difference between the models with universal inputs and the models with temperature

inputs only.

**) Relay not suitable for fluorescent loads (neon lights, etc.) that use starters (ballasts) with phase shifting capacitors. Fluorescent lamps with electronic controllers or
without phase shifting capacitors can be used, depending on the operating limits specified for each type of relay.

9.2 Cleaning the controller

When cleaning the controller do not use ethanol, hydrocarbons (petrol),

ammonia and by-products. Use neutral detergents and water.
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9.3 Product codes
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IR33-DN33 UNIVERSAL

CODE Description
Flush mount DIN rail mounting
In. temp. In. universal In. temp. [In. universal
IR33V7HR20  [IR33V9HR20 DN33V7HR20 DN33V9HR20 2Al,2DI, 1DO, BUZ, IR, 115 to 230V
IR33V7HB20  [IR33V9HB20 DN33V7HB20 DN33V9HB20 2Al, 2D, 1DO, BUZ, IR, RTC, 115to 230V
IR33V7LR20  |IR33VOMR20e |DN33V7LR20 DN33VOMR20e |2Al, 2DI, 1DO, BUZ, IR, 12 to 24 Vac, 12 to 30Vdc (e = 24 Vac/Vdc)
IR33W7HR20 |IR33W9OHR20  |DN33W7HR20 DN33W9HR20  |2Al, 2D, 2DO, BUZ, IR, 115 to 230V
IR33W7HB20 |IR33W9OHB20  |DN33W7HB20 DN33W9HB20  |2Al, 2D, 2DO, BUZ, IR, RTC, 115 to 230V
IR33W7LR20 |IR33WIMR20e [DN33W7LR20 DN33W9MR20 e |2Al, 2DI, 2DO, BUZ, IR, 12-24 Vac, 12 to 30 Vdc (e = 24 Vac/Vdc)
IR33Z7HR20  |IR33Z9HR20 DN33Z7HR20 DN33Z9HR20 2Al, 2DI1,4DO, BUZ, IR, 115 to 230V
IR33Z7HB20  |IR33Z9HB20 DN33Z7HB20 DN33Z79HB20 2Al, 2DI,4DO, BUZ, IR, RTC, 115 to 230V
IR33Z7LR20  |IR33Z9MR20e |DN33Z7LR20 DN33Z9MR20e |2Al, 2DI, 4DO, BUZ, IR, 12 to 24Vac, 12 to 30Vdc (e = 24 Vac/Vdc)
IR33A7HR20 |IR33A9HR20 DN33A7HR20 DN33A9HR20  |2Al, 2D, 4SSR, BUZ, IR, 115 to 230V
IR33A7HB20 [IR33A9HB20 DN33A7HB20 DN33A9HB20 2Al, 2D, 4SSR, BUZ, IR, RTC, 115 to 230V
IR33A7LR20 |IR33A9MR20e |DN33A7LR20 DN33A9MR20e |2Al, 2DI, 4SSR, BUZ, IR, 12 to 24Vac, 12 to 30Vdc (e = 24Vac/Vdc)
IR33B7HR20  |IR33B9HR20 DN33B7HR20 DN33B9HR20 2Al,2DI, 1DO+1AQ, BUZ, IR, 115 to 230V
IR33B7HB20  |IR33B9HB20 DN33B7HB20 DN33B9HB20 2Al, 2DI, IDO+1AQ, BUZ, IR, RTC, 115 to 230V
IR33B7LR20  |IR33BOMR20e |DN33B7LR20 DN33B9MR20e |2Al, 2DI, 1DO+1AQ, BUZ, IR, 12 to 24 Vac, 12 to 30 Vdc (e = 24 Vac/Vdc)
IR33E7HR20  |IR33E9HR20 DN33E7HR20 DN33E9HR20 2Al, 2DI, 2DO+2A0, BUZ, IR, 115 to 230V
IR33E7HB20  |IR33E9HB20 DN33E7HB20 DN33E9HB20 2Al, 2DI, 2DO+2A0, BUZ, IR, RTC, 115 to 230V
IR33E7LR20  |IR33E9MR20e |DN33E7LR20 DN33E9MR20e |2Al, 2DI, 2DO+2A0, BUZ, IR, 12 to 24 Vac, 12 to 30Vdc (e =24 Vac/Vdc)
IROPZKEY00 Programming ke
IROPZKEYAO Programming key with power supply
IROPZ48500 RS485 serial interface
IROPZ48550 RS485 serial interface with automatic recognition of TxRx+ & TxRx-
IROPZSER30 RS485 serial card for DN33
CONVO/10AQ Analogue output module
CONVONOFFO ON/OFF output module

Tab.9.b

AAl=analogue input; AO=analogue output; DI= digital input; DO=digital output, relay; BUZ=buzzer; IR=infrared receiver; RTC=Real Time Clock.

9.4 Conversion tables from IR32 universale

9.4.1 Panel mounting
Models Temperature inputs Universal inputs Description
ir33 ir32 ir33 ir32
1 Relay IR33V7HR20 |IR32VOH000 IR33V9HR20 IR32V*H000 2Al, 2D1, 1DO, BUZ, IR, 115 to 230 Vac
IR33V7HB20 IR33V9HB20 2Al, 2D, 1DO, BUZ, IR, RTC, 115 to 230 Vac
IR33V7LR20 |IR32V0OLO00 IR33VOMR20 @ IR32V*L.000 2Al, 2D, 1DO, BUZ, IR, 12 to 24 Vac 12 to 30 Vdc (@ = 24 Vac/dc)
2 Relays IR33W7HR20 IR33W9HR20 2Al, 2D1, 2DO, BUZ, IR, 115 to 230 Vac
IR33W7HB20 IR33W9HB20 2Al, 2D1, 2DO, BUZ, IR, RTC, 115 to 230 Vac
IR33W7LR20 |IR32W00000 IR33WIMR20 @ IR32W*0000 2Al, 2D1, 2D0, BUZ, IR, 12 to 24Vac 12 to 30Vdc (@ = 24 Vac/dc)
4 Relays IR33Z7HR20 IR33Z79HR20 2Al, 2DI, 4DO, BUZ, IR, 115 to 230 Vac
IR33Z7HB20 IR33Z79HB20 2Al, 2D, 4D0O, BUZ, IR, RTC, 115 to 230 Vac
IR33Z7L.R20 {IR32Z200000 IR3379MR20 @ IR327*0000 2Al, 2D1,4DO, BUZ, IR, 12 to 24 Vac 12 to 30 Vdc (e = 24 Vac/dc)
4 SSR IR33A7HR20 IR33A9HR20 2Al, 2DI, 4SSR, BUZ, IR, 115 to 230 Vac
IR33A7HB20 IR33A9HB20 2Al, 2DI, 4SSR, BUZ, IR, RTC, 115 to 230 Vac
IR33A7LR20 {IR32A00000 IR33A9MR20 @ IR32A*0000 2Al, 2D, 4SSR, BUZ, IR, 12 to 24Vac 12 to 30 Vdc (e = 24 Vac/dc)
IR32D0L000 IR32D*L000
1 Relay IR33B7HR20 IR33B9HR20 2Al,2DI, 1DO+1AO, BUZ, IR, 115 to 230 Vac
+10-10V  [IR33B7HB20 IR33B9HB20 2Al, 2DI, 1DO+1AQ, BUZ, IR, RTC, 115 to 230 Vac
IR33B7LR20 |IR32D0L000 + IR33B9MR20 @ IR32D*L000 + |2Al, 2DI, 1DO+1AQ, BUZ, IR, 12 to 24 Vac 12 to 30Vdc (e = 24 Vac/dc)
1 CONVO/10A0 1 CONVO/10A0
Tab. 9.
9.4.2 DIN rail mounting
Models Temperature inputs Universal inputs Description
ir33 ir32 ir33 ir32
1 Relay DN33V7HR20 |IRDRV00000 DN33V9HR20 IRDRV*0000 2Al,2DI, 1DO, BUZ, IR, 115 to 230 Vac
DN33V7HB20 DN33V9HB20 2Al,2DI, 1DO, BUZ, IR, RTC, 115 to 230 Vac
DN33V7LR20 DN33VOMR20 e 2Al,2DI, 1DO, BUZ, IR, 12 to 24 Vac 12 to 30 Vdc (e =24 Vac/dc)
2 Relays DN33W7HR20 |[IRDRW00000 DN33W9HR20 IRDRW*0000 | 2Al, 2DI, 2DO, BUZ, IR, 115 to 230 Vac
DN33W7HB20 DN33W9HB20 2Al, 2D, 2D0O, BUZ, IR, RTC, 115 to 230 Vac
DN33W7LR20 DN33WI9MR20 e 2Al, 2D, 2DO, BUZ, IR, 12 to 24Vac 12 to 30Vdc (e = 24Vac/dc)
4 Relays DN33Z7HR20 DN3379HR20 2Al, 2D1,4DO, BUZ, IR, 115 to 230 Vac
DN3377HB20 DN3379HB20 2Al, 2D, 4D0, BUZ, IR, RTC, 115 to 230 Vac
DN33Z7LR20 |IRDRZ00000 DN3379MR20 @ IRDRZ*0000 2Al, 2DI,4D0O, BUZ, IR, 12 to 24 Vac 12 to 30 Vdc (@ =24 Vac/dc)
4 SSR DN33A7HR20 DN33A9HR20 2Al, 2DI, 4SSR, BUZ, IR, 115 to 230 Vac
DN33A7HB20 DN33A9HB20 2Al, 2DI, 4SSR, BUZ, IR, RTC, 115 to 230 Vac
DN33A7LR20 |IRDRA00000 DN33A9MR20 e IRDRA*0000 2Al, 2DI, 4SSR, BUZ, IR, 12 to 24 Vac 12 to 30 Vdc (@ = 24 Vac/dc)
1 Relay DN33B7HR20 DN33B9HR20 2Al,2DI, 1DO+1AQ, BUZ, IR, 115 to 230 Vac
+10-10V  |DN33B7HB20 DN33B9HB20 2Al, 2DI, 1DO+1AOQ, BUZ, IR, RTC, 115 to 230 Vac
DN33B7LR20 |IRDRAO0O000 + DN33B9MR20 e IRDRA*0000 + |2Al, 2DI, 1DO+1AQ, BUZ, IR, 12 to 24 Vac 12 to 30 Vdc
1 CONVO/10A0 1 CONVO/10AOQ | (@ = 24 Vac/dc)
Tab. 9.d
(*)=0,1,2,3,4indicating the types of input in the ir32 range.
9.5 Software revisions
REVISION | Description
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1.0 Functions active starting from software version higher than 1.0

FUNCTION Parameter

Soft start c57

Logical enabling c19=5,6/ c66,c67

0to 10V outputs d36, d40, d44, d48

d37,d41,d45,d49

1.1 Improved operation of the remote control.

Fixes:

- compensation

- logical enabling

- NTC HT probe reading

- operating cycle activation by RTC

- transmission of parameter c12

- LED out on display in event of rotation

New functions:

FUNCTION PARAMETER

Soft start c57

Logical enabling c19=5,6/c66, c67

0to 10V outputs d36, d40, d44, d48

d37,d41, d45, d49

Cut off c68
1.2 Varied temperature range and IP for DIN rail versions. Standardised behaviour and display of the 0 to 10 Vdc outputs and the PWM outputs.

Fixes:

- operation with probe 2 in special mode

- rotation for units with 2 relays (model W)

- display the new value read by the probe during calibration (parameters P14, P15)

- direct access to the setting of set point 2 when c19= 2, 3 and 4

- changes made to the parameters in the “clock”area in the event of direct access from the remote control
14 Fixes:

- operation in differential mode (c19=1) when the unit works in °F (c18=1)

- management from the supervisor and from user interface of parameter ¢4 when working in °F (c18=1)
20 Addition of Multi-Input models (FW 2.0) and extra functions in temperature only models (FW 2.0). New parameters and functions:

- c15, c16: select range of measurement for probe B1 with voltage and current signal

- d15,d16 select range of measurement for probe B2 with voltage and current signal

- independent operation (circuit 1+circuit 2, c19=7)

- control on higher probe value (c19=8)

- control on lower probe value (c19=9)

- control set point selected by probe B2 (c19=10)

- auto heat/cool switching from probe B2 (c19=11)

- speed up (F35, F39, F43, F47)

- cut off (F34, F38, F42, F46

- type of override (F36, F38, F42, F46)

- additional functions of digital inputs (c29, c30=6-12)

- new rotation (c11=8)

- new display show (c52 =4, 5, 6)

- signal controller ON/OFF status (c34/c38/c42/c46=18)

- hysteresis for enable logic (c65)

- introduction of high temperature, low temperature threshold, differential, delay time, type of alarm threshold for probe 2 (parameters P30,

P31, P32, P33, P34)

- four supervisor variables (1127, 1128, 1129, 1130) introduced to indicate the percentage of modulation for each output
2.1 - ON/OFF control made available from user interface using parameter Pon

- procedure added for showing the firmware revision on the display

- operation of the second probe fixed on temperature-only models when c19 =2, 3,4, 5,6, 11

- enable logic (c19 = 5, 6) on outputs with dependence 2

- autotuning operation corrected

- output set as System on (dependence = 18) is disabled in the event of serious alarms

- extended function of digital inputs (c29/c30= 13,14,15)
22 - calibration function (parameters P14 and P15) corrected with resistive probes on multi input models (IR33*9**20 and DN33*9**20)

- high and low temperature alarm function improved when P29, P34 =0

- high and low alarm function improved with second probe (c19 =8, 9)
23 - new function: differential mode with pre-alarm (c19 = 12)

- reference to Modbus® protocol registers and coils corrected in the manual
- timer operation corrected when c12>120s
- new display show (c52=7,8,9, 10)

Tab. 9.e
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N DESCRIPTION PARTE @TY [ TYPE
JHI 1-1.5 TON PLUMBING 3PH 702004 ASSY
010 [_TANK PLASTIC 2IX16X8 11 GAL 4514017 | 1 | PC
020 [ STRAINER IN-LINE 3/4 IN NPT 18518 | 7410402 | 1 | PC
030 [ PROCON PUMP_4GPM _3PH RELIE 612542 1 |rc
040 [ 6815G-1/2-HSS-300 VALVE RELIEF 1/2 | 4183052 | 1 | PC
050 [ 777S1-1/2 Y-STRAINER FILTER BRONZE | 4353007 | 1 | PC
060 [ KO70%20C- KTRL BRAZE PLATE 2200573 | 1 | PC
070 [1/2 SENSOR ASSY FOR CAREL1S LONG | 611318 1 | assy
1 [THERMISTOR 15 soo0161 | 1 | PC
1 [ COMPRESSION FITTING 172 NPT X 3/16 | 7504920 | 1 | PC
080 [ GAUGE PIPING CBM 0-100 PSI/0-7 BAR | 4243100 | 1 | PC
090 [ BP_INSULATION FOR KO70%20 2200501 | 441220 1 | assy
1 [ BP_INSULATION FOR K070 FRONT 441220-1| 1 | PC
1 [ BP_INSULATION FOR 2200501 MIDDLE 441220-2| 1 | PC
1 [ BP_INSULATION FOR K070 BAC 441220-3| 1 | PC
100 [ELBOW 90 1/2 MPT X HOSE BRS 7504913 | 1 | PC
HOSE_1/2 NEOPRENE 250 PSI 4400105 | 1.5 |FT
B 1/2 FFL X 1/2 HOSE BRS 7504915 | 1 | PC
NECTOR 172 FL X 172 MPT | 7640400 | 1 | PC
0 PT_X FPT _BRS 7504302 | 1 | PC
W IN 5/8 0D X 5/8 0D 7499007 | 1 | PC
578 0D X 578 0D 7499009 | 4 | PC
8 OD X _1/2 NPT 7499005 | 3 | PC
S78 0D X _1/2 NPT 7499004 | 3 | PC
78 OD X 5/8 0D 7499011 | 1 | PC
X _3/% PUSH TO CONNEC| 7499041 | 2 |[PC
778 0D X 374 NPT 7499002 | 1 | PC
UCING 7/8 0D X 5/8 OD | 7499008 | 1 |PcC
2 MPT X 374 FPT BRS 7510603 | 1 | PC
X_172 FPT_BRS 7508600 | 1 | PC
UPLING REDUCER 1 X 1/2 FPT BRS 7508607 | 2 | PC
E 1/2 X 1/2 X 1/2 FPT BRS 7504100 | 4 | PC
PPLE 1/2 MPT X CLOSE BRS 7504000 | 3 | PC
x SEBARB 1/4 X 174 FPT BF22 (BRASSY| 7502912 | 1 | PC
*| 300 [6202052 HOSE CLAMP 7/32 - 5/8 S 7797410 | 1 | PC
i 1/2* FPT *| 330 [TUBE 1/2 PEX 5/8 OD 20’ STRAIGH] 4400025 | 4.5 |FT
@ x| 340 [TUBE 3/4 PEX 7/8 0D 20" STRAIGH 4400026 | 0.6 | FT
| PROCESS *| 350 [HOSE 1/4 ID RED 4400013 | 3 | FT
|| FLUID INLET x| 360 [ JH 1/8-1.STON CASTER & FASTENER ASSY 703537 1 | assy
| | 1 [ SWIVEL CASTER 3’ 125% LOC 4503032 | 4 |PC
TO CHILLER 1 [SCREW 1/4—20 X 5/8 PANHEAD TORX ZINE 5001299 | 8 |PC
| | 1 [NUT_174-20 HEX_NYLON INSERT LOCK 7714012 | 8 | PC
1 [ WASHER 1/4 FLAT ZINC 7715111 | 8 | PC
| | 400 [ MAKE-UP ASSEMBLY J SERIES 701520 1 | assy
1 [ MB22 FLOAT VALVE FIXED ARM 4171000 | 1 | PC
| | 1 [PC_BULKHEAD FEMALE 3/80D X 3/8 NPT | 7499036 | 1 |PC
1 C STEM BARB - 3/8 0D X 1/4 BARB 7499037 | 1 | PC
| | 1 [CHOSE 1/4 ID RED 4400013 | 2 |FT
1 [ 6202052 HOSE CLAMP 7732 - 5/8 SS 7797410 | 2 |PC
410 [ SIGHT GLASS ASSEMBLY 1-1.5 TON JHI | 702080 1 | assy
| | 1 [TPC STEM MALE 3/8 0D X 1/4 NPT 7499018 | 1 | PC
1 [PC_TEE - UNION 3/8 OD X 3/8 OD 7499022 | 1 | PC
| | 1 [CPC_ELBOW - UNION 378 OD X 3/8 OD 7499021 | 1 | PC
1 [CPC_CAP 3/8 0D 7499019 | 2 |PC
| | 1 C DOUBLE SEAL 3/8 0 7499017 | 2 |pcC
1 [_RED POLYPROPYLENE BALL ., 1875 DIA 7802902 | 1 | PC
P —— | | 1 [TUBE RIGID PVC 3/8 OD CLEAR &’ LONG| 5000195 | 0.3 |PC
Sreass vave | N/ (040 1 [HOSE 1/4 CLEAR PVC (VINYL)1/16 WALL| 4400016 | 1.6 |FT
| | 420 [ NIPPLE 172 MPT X 2 BRS 7504020 | 2 | PC
430 [PC_CONNECT MALE 3/8 OD X 172 NPT 7499033 | 1 | PC
| | 440 [PC _STEM BARB - 3/8 OD X 1/4 BARB 7499037 | 1 | PC
450 [PLUG 1/2 MPT_BRS S@ HEAD 7504900 | 1 | PC
| | _—PLUMBING BRACKET
| | 172" FPT
O
| | (| Process
L B { [FLUID DUTLET
| | FROM CHILLER
@ L
FLUID OUTLET
PRESSURE GAUGE
* PARTS NOT SHOWN ON
DRAWING DETAIL
IMS Engineering
ALL DIMENSIONS ARE IN INCHES DESIGN BY: JMN DRAWN BY: JMN
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DUPLICATED, REPRODUCED, OR SHARED IN ANY WAY
WITHOUT THE EXPRESSED WRITTEN CONSENT 174716 |CASTER/FASTENER NOW AS ASSEMBLY| JMNKC, 1971 J SERIES 1-1.5 TON 3PH
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NO.	                DESCRIPTION             PART#      QTY  TYPE                  DESCRIPTION             PART#      QTY  TYPE         JHI 1-1.5 TON PLUMBING 3PH           702004          ASSY   010   TANK PLASTIC 21X16X8 11 GAL          4514017    1    PC     020   STRAINER IN-LINE 3/4 IN NPT 18518    7410402    1    PC     030   PROCON PUMP 4GPM 3PH RELIEF          612542     1    PC     040   6815G-1/2-HSS-300 VALVE RELIEF 1/2   4183052    1    PC     050   777SI-1/2 Y-STRAINER FILTER BRONZE   4353007    1    PC     060   K070*20C- KTR1 BRAZE PLATE           2200573    1    PC     070   1/2 SENSOR ASSY FOR CAREL15' LONG    611318     1    ASSY    1    THERMISTOR 15'                       5000161    1    PC      1    COMPRESSION FITTING 1/2 NPT X 3/16   7504920    1    PC     080   GAUGE PIPING CBM 0-100 PSI/0-7 BAR   4243100    1    PC     090   BP INSULATION FOR K070*20 2200501    441220     1    ASSY    1    BP INSULATION FOR K070 FRONT         441220-1   1    PC      1    BP INSULATION FOR 2200501 MIDDLE     441220-2   1    PC      1    BP INSULATION FOR K070 BACK          441220-3   1    PC     100   ELBOW 90 1/2 MPT X HOSE BRS          7504913    1    PC     110   H20108 HOSE 1/2 NEOPRENE 250 PSI     4400105    1.5  FT     120   HOSEBARB 1/2 FFL X 1/2 HOSE BRS      7504915    1    PC     130   A-4780 CONNECTOR 1/2 FL X 1/2 MPT    7640400    1    PC     140   ELBOW 90 1/2 MPT X FPT BRS           7504302    1    PC     150   PC ELBOW PLUG IN 5/8 OD X 5/8 OD     7499007    1    PC     160   PC ELBOW UNION 5/8 OD X 5/8 OD       7499009    4    PC     170   PC STEM - 5/8 OD X 1/2 NPT           7499005    3    PC     180   PC CONNECTOR - 5/8 OD X 1/2 NPT      7499004    3    PC     190   PC TEE UNION 5/8 OD X 5/8 OD         7499011    1    PC     200   ELBOW 3/4 MNPT X 3/4 PUSH TO CONNEC  7499041    2    PC     210   PC CONNECTOR - 7/8 OD X 3/4 NPT      7499002    1    PC     220   PC ELBOW REDUCING 7/8 OD X 5/8 OD    7499008    1    PC     230   BUSHING 1-1/4 MPT X 3/4 FPT BRS      7510603    1    PC     240   BUSHING 1 MPT X 1/2 FPT BRS          7508600    1    PC     250   COUPLING REDUCER 1 X 1/2 FPT BRS     7508607    2    PC     260   TEE 1/2 X 1/2 X 1/2 FPT BRS          7504100    4    PC     270   NIPPLE 1/2 MPT X CLOSE BRS           7504000    3    PC     290   HOSEBARB 1/4 X 1/4 FPT BF22 (BRASS)  7502912    1    PC     300   6202052 HOSE CLAMP 7/32 - 5/8 SS     7797410    1    PC     330   TUBE 1/2 PEX 5/8 OD 20' STRAIGHT     4400025    4.5  FT     340   TUBE 3/4 PEX 7/8 OD 20' STRAIGHT     4400026    0.6  FT     350   HOSE 1/4 ID RED                      4400013    3    FT     360   JH 1/8-1.5TON CASTER & FASTENER ASSY 703537     1    ASSY    1    SWIVEL CASTER 3" 125# LOCK           4503032    4    PC      1    SCREW 1/4-20 X 5/8 PANHEAD TORX ZINC 5001299    8    PC      1    NUT 1/4-20 HEX NYLON INSERT LOCK     7714012    8    PC      1    WASHER 1/4 FLAT ZINC                 7715111    8    PC     400   MAKE-UP ASSEMBLY J SERIES            701520     1    ASSY    1    MB22 FLOAT VALVE FIXED ARM           4171000    1    PC      1    PC BULKHEAD FEMALE 3/8OD X 3/8 NPT   7499036    1    PC      1    PC STEM BARB - 3/8 OD X 1/4 BARB     7499037    1    PC      1    HOSE 1/4 ID RED                      4400013    2    FT      1    6202052 HOSE CLAMP 7/32 - 5/8 SS     7797410    2    PC     410   SIGHT GLASS ASSEMBLY 1-1.5 TON JHI   702080     1    ASSY    1    PC STEM MALE 3/8 OD X 1/4 NPT        7499018    1    PC      1    PC TEE - UNION 3/8 OD X 3/8 OD       7499022    1    PC      1    PC ELBOW - UNION 3/8 OD X 3/8 OD     7499021    1    PC      1    PC CAP 3/8 OD                        7499019    2    PC      1    PC DOUBLE SEAL 3/8 OD                7499017    2    PC      1    RED POLYPROPYLENE BALL .1875 DIA     7802902    1    PC      1    TUBE RIGID PVC 3/8 OD CLEAR 6' LONG  5000195    0.3  PC      1    HOSE 1/4 CLEAR PVC (VINYL)1/16 WALL  4400016    1.6  FT     420   NIPPLE 1/2 MPT X 2 BRS               7504020    2    PC     430   PC CONNECT MALE 3/8 OD X 1/2 NPT     7499033    1    PC     440   PC STEM BARB - 3/8 OD X 1/4 BARB     7499037    1    PC     450   PLUG 1/2 MPT BRS SQ HEAD             7504900    1    PC    
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DRAWING DETAIL

NO. DESCRIPTION PART# QTY | TYPE

JHI-1000-M REFRIGERATION 460/3/60 701271 ASSY

010 COMPRESSOR 1 TON 460/3/60 6126355 1 ASSY
1 MTZ22-4VI COMP 1 TON LF 460/3 1442162 1 PC
1 PTC_CRANKCASE HEATER 27 W 1445001 1 PC
1 SOLDER SLEEVE 1/2° 5000375 1 PC
020 | VALVE ANGLE REFRIG 1/2 3980001 1 PC
030 | SWITCH HIGH PRESS. 300 MANUAL 3640018 1 PC

040 FN-FAN ASSEMBLY - 14“ 3PH J SERIES | 612654 1 ASSY
1 FAN 14* S50/60HZ 5000271 1 PC
1 VENTURI 14° 18GA GALV DWG #458750 4504152 1 PC
050 | COIL COND JH 20°FH x 187FL 1413500 1 PC
060 | FUSE TUBE COPPER/SOLDER 7399201 1 PC
070 | VALVE ANGLE REFRIG 3/8 3980000 1 PC
080 | C-053S FILTE| RIER 3/8* 2730002 1 PC
090 | SA-13S SIGHT GLASS 3/8 ODF (R146-1)| 2720002 1 PC
100 | EBFJ-A-CP60 VALVE EXPANSION R134A 2760139 1 PC
110 | LOW PRESSURE SWITCH 10/20 3640006 1 PC
120 | ADRSE-2 VALVE DISCHARGE BYPASS 1/2 | 2740001 1 PC
130 | JHI-1000 PREBENT KIT 1/2° SUCTION 703060 1 PC

IMS Enginee

ring

THIS PRINT CONTAINS INFORMATION PROPRIETARY
TO DIMPLEX THERMAL SOLUTIONS AND MAY NOT BE
OR SHARED IN ANY WAY

DUPLICATED, REPRODUCED,
WITHOUT THE EXPRESSED WRITTEN CONSENT

CONFIDENTIAL AND PROPRIETARY

DESIGN BY: MAC

DRAWN BY: MAC

DATE: 01/06/15

PAGE 1 OF 1

11/24/15
9/17/15

UPDATED BOM

RPL COPPER TUBE W/ PREBENT KIT | CJS<C, 1820:

CM<B, 1454>

J SERIES 1 TON 460 /3 /60

01/07/15|REF. 101731

AND 0612670 JMN<A, N/A>

DATE
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020 [ BULKHEAD FEMALE 3/80D X 3/8 NPT 7499036 | 1 |PC
030 [ STEM BARB - 3/8 OD X 1/4 BAR 7499037 | 1 |PC
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[} DESCRIPTION PARTE ATy [TYPE
JHT-1000-M 460/3/60 800059 ASSY
010 [ BRACE REFRIG 15.5X13, 25X10 12GA 458787 1 |pc
020 [BASE JH 30, 5X23, 43X. 75 12 GA GALV | 458785 1 |r¢
030 [ BRACKET PLUMBING ASSY L/2IN NPT 700197 1 |rc
040 [BRKT BP FRONT 5, 10X3. 38X3 14GA GALV| 458789 1 |r¢
050 [ BRKT BP BACK 9. 31X3. 25X6, 06 14GA 458790 1 |rc
060 [ PANEL FRONT 29. 25X23, 63X5, 25 18GA | 458786 1 |rc
070 [PANEL BACK 29, 13X23. 63X. 75 1BGA 430 458832 1 |r¢
080 [COVER ELEC 5. 5X4. 5 I8GA 430 458772 1 |rc
090 [NUT S@ HEAD NYLON GROMMET ., 5707. 290 7800001 | 9  |PC
100 [ SCREW #10 X 1/2 PHAIL PAN HD SS 5000107 | 5 |pC
TAGGING INSTRUCTIONS 110 [ SCREW #10 X 1-174 PHIL SM PAN HD S5 5000106 | 4  |PC
120 [JHT 1-1.5 TON PLOMBING 3PH 702004 1 |assy
130 [ JHI-1000-M REFRIGERATION 460/3/60 | 701271 1 |assy
140 [ JHI-1000-M 460/3/60 EBOX ASSEMBLY | 703601 1 |rc
150 [ REFRIGERANT R134A 1Z5LB CYLINDER 2990135 | 2.5 |LB
B A> MANUALS MUST SHIP WITH MACHINE OR MACHINE DOES 150 [ REFRIGERANT RIS4A 12515 CYLINDER 295013 2.5 |LE
NOT SHIP, 170 R_VENTED 29. 25X30. 63X. /5_18GA 458834 1 PC
180 [LID SOLID 31, 93X27. 93X. 88 18GA 430 | 458833 1 |rc
190 [ MOLDED SILVER 3’ HOSE L. 5° DIAMETER | 4499043 | 0.5 |PC
200 [BLK DECK FILL CAP 1-1727 7412915 [ 1 |pC
[] B> PLACE ADDITIONAL TAGS INSIDE THE MACHINE. 210 [ HANDLE POCKET PULL FLUSH I8 GA 4505030 | 2 |pC
220 [J SERIES i-1.5 TON AIR FILTER ASSY | 700110 1 |assy

]

Ooogo O

c

D>

E>
F>
€))
H>

PLACE ADDITIONAL TAGS INSIDE THE ELECTRICAL
ENCLOSURE MOUNTED ON TAG RAILS WHICH ARE RIVETED
TO THE PANEL. ADD NOTE TO ELECTRICAL PRINTS

TAGS OUTSIDE AND OUTSIDE THE ELECTRICAL
ENCLOSURE NEED TO BE RIVETED.

TAGS INSIDE THE MACHINE NEED TO BE RIVETED.
SEQUENCE 0OF OPERATION TAG REQUIRED

INLET AND OUTLET TAGS ONLY TO BE RIVETED.
SPECIAL LANGUAGE TAGS ARE REQUIRED

[JFRENCH [] GERMAN

] SPANISH [ JOTHER (SEE SPECIAL INSTRUCTIONS)

SPECIAL INSTRUCTIONS:

IMS Engineering

ALL DIMENSIONS ARE IN INCHES
THIS PRINT CONTAINS INFORMATION PROPRIETARY

DRAWN BY: CJS
PAGE 1 OF 1

DESIGN BY: CJS
DATE: 08/28/14

TO DIMPLEX THERMAL SOLUTIONS AND MAY NOT BE

DUPLICATED, REPRODUCED, OR SHARED IN ANY WAY [04708716|CHANGED ELECTRICAL ASSEMBLY JTI<D, 2363 JHI—1000—M
WITHOUT THE EXPRESSED WRITTEN CONSENT 11/24/15[REFRIG ASSY WAS 702008 CJSKC, 1820
09/23/14|RPL_PLUMBING BRKT WITH ASSEMBLY| CJS<B, N/AY SRAVING MO
09/03/14|ADDED OFF-BOM CJSCA, 68265
CONFIDENTIAL AND PROPRIETARY DATE DESCRIPTION OF REVISION APPROVED BY TABLE OF CONTENTS souss



AutoCAD SHX Text
KALAMAZOO, MI.  PH (800) 968-5665 WWW.DIMPLEXTHERMAL.COM

AutoCAD SHX Text
DRAWING NO.

AutoCAD SHX Text
DESIGN BY:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PAGE

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
OF

AutoCAD SHX Text
DESCRIPTION OF REVISION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
APPROVED BY

AutoCAD SHX Text
ALL DIMENSIONS ARE IN INCHES

AutoCAD SHX Text
THIS PRINT CONTAINS INFORMATION PROPRIETARY TO DIMPLEX THERMAL SOLUTIONS AND MAY NOT BE DUPLICATED, REPRODUCED, OR SHARED IN ANY WAY WITHOUT THE EXPRESSED WRITTEN CONSENT OF DIMPLEX THERMAL SOLUTIONS. CONFIDENTIAL AND PROPRIETARY

AutoCAD SHX Text
CJS

AutoCAD SHX Text
CJS

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
08/28/14

AutoCAD SHX Text
800059

AutoCAD SHX Text
JHI-1000-M

AutoCAD SHX Text
TABLE OF CONTENTS

AutoCAD SHX Text
09/03/14

AutoCAD SHX Text
ADDED OFF-BOM

AutoCAD SHX Text
CJS<A,6826>

AutoCAD SHX Text
09/23/14

AutoCAD SHX Text
RPL PLUMBING BRKT WITH ASSEMBLY

AutoCAD SHX Text
CJS<B,N/A>

AutoCAD SHX Text
11/24/15

AutoCAD SHX Text
REFRIG ASSY WAS 702008

AutoCAD SHX Text
CJS<C,1820>

AutoCAD SHX Text
04/08/16

AutoCAD SHX Text
CHANGED ELECTRICAL ASSEMBLY

AutoCAD SHX Text
JTD<D,2383>

AutoCAD SHX Text
NO.	                DESCRIPTION             PART#      QTY  TYPE                  DESCRIPTION             PART#      QTY  TYPE         JHI-1000-M 460/3/60                  800059          ASSY   010   BRACE REFRIG 15.5X13.25X10 12GA      458787     1    PC     020   BASE JH 30.5X23.43X.75 12 GA GALV    458785     1    PC     030   BRACKET PLUMBING ASSY 1/2IN NPT      700197     1    PC     040   BRKT BP FRONT 5.19X3.38X3 14GA GALV  458789     1    PC     050   BRKT BP BACK 9.31X3.25X6.06 14GA     458790     1    PC     060   PANEL FRONT 29.25X23.63X5.25 18GA    458786     1    PC     070   PANEL BACK 29.13X23.63X.75 18GA 430  458832     1    PC     080   COVER ELEC 5.5X4.5 18GA 430          458772     1    PC     090   NUT SQ HEAD NYLON GROMMET .270/.290  7800001    9    PC     100   SCREW #10 X 1/2 PHIL PAN HD SS       5000107    5    PC     110   SCREW #10 X 1-1/4 PHIL SM PAN HD SS  5000106    4    PC     120   JHI 1-1.5 TON PLUMBING 3PH           702004     1    ASSY   130   JHI-1000-M REFRIGERATION 460/3/60    701271     1    ASSY   140   JHI-1000-M 460/3/60 EBOX ASSEMBLY    703601     1    PC     150   REFRIGERANT R134A 125LB CYLINDER     2990135    2.5  LB     160   DOOR VENTED 29.25X30.63X.75 18GA     458835     1    PC     170   DOOR VENTED 29.25X30.63X.75 18GA     458834     1    PC     180   LID SOLID 31.93X27.93X.88 18GA 430   458833     1    PC     190   MOLDED SILVER 3' HOSE 1.5" DIAMETER  4499043    0.5  PC     200   BLK DECK FILL CAP 1-1/2"             7412915    1    PC     210   HANDLE POCKET PULL FLUSH 18 GA       4505030    2    PC     220   J SERIES 1-1.5 TON AIR FILTER ASSY   700110     1    ASSY 

AutoCAD SHX Text
        TAGGING INSTRUCTIONS TAGGING INSTRUCTIONS A) MANUALS MUST SHIP WITH MACHINE OR MACHINE DOES    NOT SHIP. B) PLACE ADDITIONAL TAGS INSIDE THE MACHINE. C) PLACE ADDITIONAL TAGS INSIDE THE ELECTRICAL    ENCLOSURE MOUNTED ON TAG RAILS WHICH ARE RIVETED    TO THE PANEL.  ADD NOTE TO ELECTRICAL PRINTS. D) TAGS OUTSIDE AND OUTSIDE THE ELECTRICAL     ENCLOSURE NEED TO BE RIVETED. E) TAGS INSIDE THE MACHINE NEED TO BE RIVETED. F) SEQUENCE OF OPERATION TAG REQUIRED G) INLET AND OUTLET TAGS ONLY TO BE RIVETED. H) SPECIAL LANGUAGE TAGS ARE REQUIRED. FRENCH			GERMAN GERMAN SPANISH			OTHER (SEE SPECIAL INSTRUCTIONS) OTHER (SEE SPECIAL INSTRUCTIONS) SPECIAL INSTRUCTIONS:

AutoCAD SHX Text
A


NI, DESCRIPTION PARTE QTY_[TYPE
JHI-1000-M ELECTRICAL 46073760 703601 ASSY
010 [25A CIRCUIT INTERRUPTER 5000962 1 PC
020 [ 15 IEC TERMINAL BLOCK ASSY 30/24AMP | 703125 1 ASSY
TAG T|:| ES—OOE STANDARD 1 30/24A _TERMINAL BLOCK 4 CONNECTIONS | 5000972 15 |PC
1 30/24A TERMINAL BLOCK END BARRIER | 5000973 | 2 |[pc
1 END CLAMP QUICK MOUNT DIN RAIL 5000971 4 |pc
1 30/24A _GROUND BLOCK 4 CONNECTIONS | 5000974 | 2 |pc
1 30/24A TERMINAL BLOCK JUMPER 10 POLEH 5000975 | 0.5 |PcC
1 N _RATL PERFORATED 2 METER PIECE | 5000976 | 0.5 |PC
W I RE TD SBP—W I RESTD 030 R33E/HRA0 CONTROLLER. CAREL 4807822 1 PC
040 [CONTACTOR 9A 1P0VAC 1 NO FRAME B 5000734 | 2 |pc
050 [RELAY 1P0VAC 6A SPDT 5001053 1 PC
060 [ CHCCID FUSE HOLDER 30A CC CLASS 3511203 | 2 |pc
070 USE_ATDR-6710 OR FNOR-6/10 3500983 | 2 |pc
080 [39100-2203 TERMINAL BLOCK MOLEX 3899570 1 PC
090 [39100-1902 TERMINAL BLOCK MOLEX 3899569 1 PC
100 [OVERLOAD 1-5A FRAME B 5000764 1 PC
110 [JT60030 SINGLE 30 AMP FUSE HOLDER | 3511502 | 3 |PC
120 [CAJTIO OR LPJI0 FUSE 3500008 | 3 |[Pc
130 [E100 XFRM _I00VA, 2407480 PRI, 1POSEQ 3842164 1 PC
140 [ FBXC SECONDARY TERMINAL COVER 3899018 1 PC
150 M1 _OR _FNMI_FUSE 3500010 1 PC
160 [ BRKT EBOX 21, 31X5, 75X10 12GA GALV | 458836 1 PC
170 [ BRKT TERMINAL 21, 31X5, 75X10 12GA 458797 1 PC
180 [ 9600K47 GROMMET 3/8°X7/8°X178°MAT' L | 7739580 1 PC
I
‘lIII' ‘lIII" &, I
215CR 110}120 | 170
5 ] )
010 ojejeje | * NOTE: TERMINAL
o POV OODH | oy a ™ O O | CONNECTORS MOUNTED
g [ T | S 35 = | | +— ON INTERNAL BRACKET 080
203mM p17coN | B[S & || & || 2 |
[] o e " 4 A o o o 100VA 2uTS 10178
PPDDD(PDDPDP E =] - — 130T : INTERLOCK | [ SUPPLY POWER
TR = O]0 | G 389
A A | loLoLio
N v
o
O 060 e[ele]e | 0% 0%
USE COPPER_SUPPLY WIRES == I * D sTon 22 [ = NOTE: DTS WIRES TO
CAUTION: * USE TIME DELAY  FUSES. Q000 100 130FU | GROUND STUD BOTTOM OF TERMINAL
UTILISER DES FILS D'ALIMENTATION EN CUNRE. OO0 | 1 80
1220L I CAUTION: DISCONNECT THE REMOTE
1 ELECTRIC POWER SUPPLY OR
SUPPLIES BEFORE SERVICING
160 * NOTE! PLACE BELOW
THE ACCESS COVER
o oo on
© NRTL LISTED (o) s wimh
LISTING # KOO1995
e _ _ REPLACE ONLY WITH
Dimplex Thermal Solutions TIME DELAY FUSES
Kulomzzgf.smcmqaf 39%1—4542 103FU1-3 10A 600V
CAUTION: DISCONNECT THE REMOTE Phone: (269) 349-6800 Fax: 349-8951 126FUL-2 0. 6A 600V
ST T YL o Ty
3 Serial:
480 VOLT-3 PHASE—60Hz 130FU 1A esov
HP.  FLA(Amps)  LRA(Amps)
* NOTE: PLACE BELOW 1 Compressor 1 4.3 186
DISCONNECT HANDLE 1 Fae G bl
Maximom Overcuppant Pectackon: 15" Amps
SCCR: S5kA
DD REFRIGERATION RAVINGS
030 888 703601 ¢1-3>
v
* PARTS NOT SHOWN ON
DRAWING DETAIL
IMS Engineering
ALL DIMENSIONS ARE IN INCHES DESIGN Bv JTD DRAVN BY. JTD
THIS PRINT CONTAINS INFORMATION PROPRIETARY
TO DIMPLEX THERMAL SOLUTIONS AND MAY NOT BE DATE: 01/14/16 PAGE 3 OF 3
DUPLICATED, REPRODUCED, OR SHARED IN ANY WAY
WITHOUT THE EXPRESSED WRITTEN CONSENT JHI—1000—-M
DRAWING NI
01/14/16|CREATED FROM 700009-3 JTD<A, N/AY _
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10A
103L1 103L2 103L3
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II 10412 TR
|| 10413
' = GND
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10472 MTR2
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103L1 103L2 103L3

B 8 @

COMPRESSOR
460V 60HZ

1 HP 3450 RPM

4.3 FLA

THERMALLY PROTECTED

B @
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460V 60HZ

0.30 KW 1630 RPM

0.46 FLA

THERMALLY PROTECTED

B & 8 @

TERTEN TEN T S >

B @

1 il L
20 20 20
103L1 103L2 103L3
oosM 1220l
12211
] IO PUMP
11 12212 460V 60HZ
1l O MRS ) 1/2 WP 1725 RPM
[ 20 12213 11 FLA
H = GND
126FU1 | 126FU2
0.6A
CRANKCASE
HEATER
126L1 126L2 57 \/
<
I
w 22
I sl |S
> Nae >
o o usvL /2
¢ hat = 0L
(v} Lo
I
UuswN_ /2
T 53¥ =
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