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1.0 Brief operating instructions DIN 8975 Part 3

1.1 Industrial cooler Type KPC 212-L-U/S

Manufacturer: Alpha-InnoTec GmbH
business unit KKT chillers
Industriestrasse 3
95359 Kasendorf / Germany
T+49 9228 9977 0O
F +49 9228 9977 149

After-sales: Alpha-InnoTec GmbH
business unit KKT chillers
After sales dept.
Industriestrasse 3
95359 Kasendorf / Germany
T+49 9228 9977 7510
F +49 9228 9977 7474

Refrigerant R134a

Total filling weight 11,0 kg per circuit, total 22,0 kg

Permitted working pressure: 19 bar

Safety warning;:

38% of the volume of water anytime otherwise warrenty void!

hot climate!!!

Indoors in frost-free rooms use 25 vol%.

Do not use automotive antifreeze!!

CAUTION! Ethylene glycol or propylene glycol must be added at the rate of

The rate depends not on the local ambient temperature even if you are in a

Never install automatic water refill system!
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1.2

1.3

1.4

Maintenance
The cooling block must be serviced at least twice a year by a Chiller company or properly trained personnel.

Warranty
The unit is supplied finished, tested and ready to work. The unit warranty will be void if any modification to
the unit is carried out without written agreement of KKT.
For warranty purposes, the following conditions must be satisfied:

e The initial start of the unit must be carried out by trained personnel from an Authorized KKT Service
Partner.

e Maintenance must be carried out by properly trained personnel.

e Only genuine KKT spare parts must be used.

e For KPC212-L-U/S: Ethylene glycol must be added to the rate of 38Vol%.

e The manual (this document) must not remove from the chiller.

e All the scheduled maintenance operations detailed in this manual must be performed at the
specified times. Please use a higher amount of services if the local conditions require it.

* The “Warranty Registration” has to be send return to KKT chillers

Failure to satisfy any of these conditions will automatically void the
warranty.

Warnings:

-Cooling water circuit is pressurized.

-Switch off the Chiller and depressurize before servicing the cooling water circuit.
-Drain water from pipes and spare parts before shipment.

-Nominal static filling pressure when Chiller has been switched off: 1,5bar.
-Don”t handle valves while the Chiller is running

-Ethylene glycol or Propylene glycol must be added at the rate of 38% of the volume of water anytime
otherwise warranty void.

-The rate depends not on the local ambient temperature.

-Don’t use automotive antifreeze.

-Voltage continuous to be present at the terminals, even after the MR system has been switched off.
-Parts in the refrigerant circuit are hot, even the Chiller has been switched off.

-WEAR SAFETY GLOVES AND GLASSES WHEN WORKING ON UNIT TO AVOID INJURY!
-WEAR LONG SLEEVE SHIRT AND PANTS WHEN WORKING ON UNIT!

-NO LOOSE CLOTHING ITEMS ALLOWED TO AVOID INJURY!

-PLEASE READ THE MANUAL!

Additional see the safety notes for refrigerant and oil page 107.

OBSERVE THE SAFETY RULES

Before commencing work on the unit, switch the plant to voltage-free
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IN CASES OF EMERGENCY TURN OFF THE AGGREGATE BY THE MASTER SWITCH !

Caution! Work on electric and refrigerant circuits should only be performed by qualified operatives

1.5

1.6

1.7

Before commencing work on the unit, switch the plant to voltage-free

Warranty void if manual removed from chiller.

Linking to power supply

The size of the connection cable is set by the local regulations. For current calues and power input see techn.
data (Pkt.8).

The industrial coolers of the KPC 212-L-U/S series are generally designed for a mains supply of 480V 3Ph 60
Hz.

The connection L1, L2, L3, N, PE is performed via the terminal block in the switch box.

The cooling block is switched on via the master switch .

Filling the unit with water

Fill with clean water (drinking water quality) with Antifrogen (AFN)-additive.
Open front panel and fill to a pressure of 1 bar via the feed cock.
After filling, check all connections for leakage.

Draining air from the unit

If air has got into the water system, this can be removed by automatic on-site air release cocks.

The pump on appliance switch 5S1 can be turned on or off for the purpose of refilling and if need be releasing
further air.

The procedure should be repeated until no more air is left in the system; if need be the unit must be topped up
with water/AFN during the process.

After finishing these tasks, turn both switches to position "1." If all the prerequisites for operation have been
met, the refrigerating machine will start after 1 minute.

In case of malfunctions: search for faults take note of Point 10 in the handbook.
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2.0

21

Technical Specifications
Data sheet

KKT industrial cooler type

Cooling principle

Dimensions Depth
Breadth
Height

Weight without refrigerant load
Weight with refrigerant load

Number of fans
Quantity of air

Refrigerant

Required quantity of refrigerant
Low-pressure switch
High-pressure switch

Safety pressure limiter

Water connection inlet
Water connection outlet

Cold water temperature outlet min.
Cold water temperature outlet max.

Primary water pump type
Rated water capacity max.
Rated water pressure

Temperature of surroundings min.
max.

Refrigerating capacity

Rated cold water outlet temperature

Rated temperature of surroundings 50
Exactitude of temperature

Mains supply

Control voltage

Fluctuations in mains voltage max.

Fluctuations in output max.

Power input max.

Loudness at 5m

air cooled

962 mm
2,980 mm
1,620 mm

960 kg
1000 kg

4
28,800 m3/h

R134a
See name plate
1,9 bar
18,0 bar

bar

11/2% G" inside
11/2* G" inside

7 °C +/-2K

12 °C
CR5-6U

3,6 m3/h
5,2 bar
-15 °C
+50 °C
45 kW

9 °C
°C

+1,0 K

480 V/3Ph/60 Hz
24 \%

5 %

5 %

22 kW
68 db(A)
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2.1.1 Drawings
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3.0

General description

The industrial coolers of the KPC series are fully assembled, factory inspected and tested, and suitable for fully-
automated operation. The water or aqueous medium that undergoes cooling is constantly circulated by the
pumps. The temperature set on the governor is kept automatically within the limits that are possible for the
given degree of temperature exactitude.

The process heat is transmitted from the water in the in-built heat exchanger (evaporator) to the refrigerant
circuit (R 134a). The compressor raises the refrigerant to a higher temperature and pressure so that the
warmth can be released via the condenser to the surrounding air. Consequently good air supply and escape are
vital for the proper running of the plant.

The industrial coolers of the KPC series are fitted with pressure switches as protection against freezing and
excess temperature. With this, it is possible to set leaving water temperatures from +7°C to +12°C. If
temperatures below +7°C and a location outside at under +0°C are desired, the water must contain a
percentage of Antifrogen (ethylenglycol).

Changes in the settings should only be made by qualified operatives.

General description
Cooling block Type KPC 212 -L-U/S 60 Hz
air-cooled design for outdoor erection, consisting mainly of:

The housing with stable welded, galvanized framework-construction , lateral cover-plates with drawer-edges
made of galvanized steel plate with ventilating nozzles worked into the top plate.

Framework-construction and top-plates, powder-coated on the inside and outside, RAL 1013 -pearl white. All
outer fastening screws rust-proof, inspection-caps at the front easily removeable for maintenance using

casement-fastener caps.

Compressors, cooling and cold-water/ethylenglykol mountings, additionally sound and rain-proofed using a
galvanized cover-plate.

Condenser axial-fans, pressostat controlled condenser pressure dependent. Ventilators equipped with
protective-grating on the delivery side of the pump.

Laterally mounted capacitor heat-exchanger made of Cu-AT with covering galvanized framework, enamelled
fully in black.

Cooling-unit for fluid cooling, consisting of:

Stable base-frame construction made of steel-profiles, powder-coated. SCROLL-motor compressor, of fully
hermetic construction with smooth starter and of suction-gas cooled design complete with special shut-off
valves placed at the pressure and suction side. Vibration-absorbing-mounted compressors. Coolant power-
inputs of flexible design. Cooling circulation with coolant-collectors, coolant shut-off mounting, filter-dryer,
inspection glass and moisture indicator, fluid electro-valve service-valves as well as the complete internal
cooling pipework made of Cu-pipe with coolant and special oil filling.
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High-capacity plate-vaporizer of plumbed design. Heat-exchanger plates with optimized profile for safety oolant
and built in expansion-valve.

Vaporizer and suction-side pipework, diffusion-seal insulated.

Safety pack for the cooling circuit, consisting of:

Crankcase heater, high / low pressure pressostat as well as protective motor relay.

Shut-off ball valve at the cold water / ethylenglykol entry, dirt absorber, expansion tank, feeder and safety
valve. High-pressure centrifugal-pump adjusted to the overall system, filling and drainage valve with piping
terminal, ventilation, monometer and machine-thermometer in forward and reverse flow. Quantity balancing-
valve, with connection piece for computer terminal in cold water / AFN exit.

Temperature control as hot gas by-pass control with electro valve, needle-valve and by-pass cable -
0/12,5/25/50/62,5/75/100.

Electronic digital temperature controller with control range limitation fur setpoint and actually temperature.

Pressostatic condenser pressure control, via two pressostats per cooling circuit, overload relay for system
safety.

Internal cold water / ethylenglykolc(AFN) piping made of Cu-pipe, brazed, with diffusionsealer, surrounded by
armaflex insulation.

All necessary block and clip angles used for cooling and cold water / ethylenglykolc(AFN) construction are
made of rust-proof and powder-coated material.

Switch-box integerated in cooling block, system of protection IP 54, wired according to VDE-regulations with a
main switch, supply-check indicator lamp, phase monitoring relay and Siemens components such as, overload
release, sliding-panel, motor safety-switch, control-switch and indicator lamps.

The switch box contains a switch box heater, a mechanical switch box ventilator, a pump post-relay for the
safety of the vaporizer as well as pot. proof contacts for "supply-control" and "collective fault messages". It is

still possible to connect a remote board.

All parts described above are assembled into a ready-to-connect unit.

Operating instructions:

The cold water pump starts as soon as the master switch and the pump switch have been turned from O to 1.
The pump switch is only to be turned to On when the aqueous medium circuit has been completely filled and all
air has been removed.

The flow switch protecting the refrigerating compressors is cut off during start-up.

The pressure on the delivery side of the pump rises directly with the system pressure.
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Should this fail to be the case, the plant has either a leak or insufficient water. A flow switch acts to prevent
freezing of the evaporator if and when water volumes drop. The refrigerating machines switch on as soon as
the fail-safe flow switch and control motor-protection pump is in order.

A lag in connection time has been allowed for in the refrigeration compressors to avoid surges in the current.
The refrigeration compressors keep running as long as cold is required and the reference value for the water
temperature has not been reached. The fine adjustment is performed by two hot gas by-pass valves.

The water pump remains in constant operation.

Apart from which, the refrigerating machines are only ever switched off during circulation in cases of low or high
pressure in the refrigeration cycle.

When switched off in the normal way, a restart timing relay provides overload protection to the compressor.

High/low pressure pressure control

The high pressure pressure control reacts to excess pressure
— of the magnitude of 18 bar -
by shutting off the compressors
Causes of this include
- failure of condenser fans,
-high outdoor temperatures, a

-dirty condenser.

The compressor can only be put back in operation when the reset switch is activated on the hp pressure control
and the pressure has dropped.

An automatic start has not been provided for.

The compressor also switches off when the pressure sinks to 1,9 bar. The switch is by-passed during start-up
for___s.

If after being at rest the pressure rises to 2,9bar, the compressor will switch on again automatically.
Electronic controls

The control system consists of a 6-step controller. The reference value is set at the works at 9°C for the outlet
temperature. The sensor for the controller is installed on the outlet side.

Regulating refrigerating capacity

The exact regulation of the leaving temperature is achieved by means of 6-step controllers and double hot gas
by-pass injectors with solenoid valves. The setting is based on approx. 25% and 50% of each machine’s
refrigerating capacity.

Condenser pressure regulation

Two condenser blowers each per refrigerant circuit are opened and closed by means of a condenser pressure
pressure control to create an even condensation temperature.
The pressure controls are fitted on the insides of the compressors.
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4.0 Installing the industrial cooler

The plant should be mounted in an upright position on a stable foundation.
(Weight with load: see technical specifications).

A distance of approx. 1 m should be kept free on all sides to allow sufficient access for operation and
maintenance.

A space of 1,5 m must be left above the apparatus to ensure that air exhaust can leave freely.

Further details can be found in the installation plans C2618.DWG and C2619.DWG.
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Siemens AG.
Medical Engineering Group

MR—H/S Waterchiller—Type KPC 212 L-U/S

Aufstellung Kiihlblock (Waterchiller installation)

Immer frei halten

ammung

sound
absorbant mat

Kifirperscha]l—

)

2

277777277

)

Frei halten Luftaustritt
keep free air outlet

tEoH

H
SN F x % T T

-
/ )3
b ok
/ i
min.4.00inch _ ||| Tl
min.100mm
= min.8.00inch
N7 b Imin.200mm
maetmmndument /_concrete bﬂ@’
109.45inch i
) 2,780mm )
min.118.00inch |

min.2,980mm

MaBe fiir Betonfundamente, eventuell entsprechend
den &rtlichen Verhiltnissen anpassen.

Dimensions for the concrete bed
should be adjusted according to local circumstances.

'ways keep unobstructed

[ 2004 / C2981_1/\R.




07.09.2012 Operating Instruction
Healthcare chiller of the KPC Series

KKT

chillers

Version ,05¢ Type KPC 212-L-U/S

page 15

Siemens AG.
Medical Engineering Group

MR-H/S Waterchiller—Type KPC 212 L-U/S
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5.0 Fans

The fans suck in the cooling air through the condenser. The warmed air is then blown out up above. The
quantity of air must not be reduced by allowing drops in pressure during intake and discharge. (see technical
specifications for air quantity)

When installing indoors, either the manufacturer or the agent should be consulted.

Manufacturer: Alpha-InnoTec GmbH
Geschaftsbereich KKT chillers
Industriestrasse 3
D-95359 Kasendorf / Germany
T +49922877-0
F +49 9228 77 -149

Agent:
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6.0 Transport

Transport on company premises may be done with a forklift truck. The appliance must however be kept in an
upright position and on no account tipped to the side. A visual inspection should be made on delivery to check
for any damage. Complaints should be made immediately to the haulage contractor and the insurance
company must be notified at once. When transporting by crane,

please ensure that the housing is not subjected to pressure at the sides.

Place the lifting tubes in the holes in the feet at the base of the chiller. Lock the ends of the tubes in position
with locking pins and split pins as shown .

The capacity of the lifting gear must be adequate to lift the load in question.

Check the weight of the chiller units, the capacity of the lifting gear and ropes and the condition
and suitability of the aforementioned equipment.
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min. 4000 mm
min. 158 inch

spacers

Lifting tube

Diameter max.:33mm/1.23inch
Diameter min.:30mm/1.18inch
material thickness:min 3mm/0.12inch
Length:1200mm/47.24inch

' ‘ / LOCKING

PIN

SPLIT PINS

LIFTING
TUBE

Attention: don't use
metal rope !
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7.0

. Notes on the water connections

The water connections between industrial coolers of the KPC series and the water supply can be made of steel,
copper or plastic. The nominal widths of the piping for distances of up to approx. 25 m should match at least
the dimensions of the fittings on the appliance. (see technical specifications)

Reductions in diameter should be avoided. In case of longer pipelines, the pump pressure should be tested.
When chosing the pipe materials, ensure that no electrochemical series are created.

The proper way to seal the European fittings can be done with any of following steps.
Pipe sealing cord. There are a number of brands available, however we use Loctite 55
Teflon Tape and a Anaerobic sealant.

Teflon Tape an Nylog sealant.

As with any sealant, the application instruction must be followed for proper use.
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Dimensions of the transfer station
transfer station

in operation

|1
14 14
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closed :
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Open:

3.) emergency cooling
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8.0 The power supply

The power supply is wired to the terminal block in the junction box of the transformer. (see technical
specifications). The layout of the main cable must comply with the current values and the regulations of the
local electricity company.

The Type KPC 212 must be run with fuses of no less than in size.

The supply voltage must be 480V / 3ph / 60 Hz.

The master and control switches must be in the "OFF" position when the plant is connected.
The supply line is attached to the terminal X2-terminals PE, L1 L2, L3, N.
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Compressor
1 Safety instructions

Copeland Scroll™ compressors are manufactured according to the latest European and US
Safety Standards. Particular emphasis has been placed on the user's safety.

These compressors are intended for installation in systems according to the EC Machines
directive. They may be put to service only if they have been installed in these systems according
to instructions and conform to the corresponding provisions of legislation. For relevant standards
please refer to Manufacturers Declaration, available on request.

These instructions should be retained throughout the lifetime of the compressor.

You are strongly advised to follow these safety instructions.

1.1  lcon explanation

This icon indicates operations with a NOTE  ecommendation for easier operation.
danger of burning or frosthite.

Explosion hazard
This icon indicates operations with a
danger of explosion.

WARNING CAUTION
A This icon indicates instructions to This icon indicates instructions to
avold personal injury and materal avoid property damage and possible
damage. personal injury.
High veltage I:I IMPORTANT
~ This icon indicates operations with a = This icon indicates instructions to
danger of electric shock. avoid malfunction of the compressor.
ﬁ Danger of burning or frosthite This word indicates a

1.2 Safety statements

= Refrigerant compressors must be employed only for their intended use.

=  Only qualified and authorized HVAC or refrigeration personnel are permitted to install,

commission and maintain this equipment.

Electrical connections must be made by qualified electrical personnel.

= All valid standards for connecting electrical and refrigeration equipment must be
observed.

a4 % Use personal safety equipment. Safety goggles, gloves,
_ ,' o‘ E‘ @I protective clothing, safety boots and hard hats should be worn

where necessary.
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1.3 General instructions

A\

PN
4
.

WARNING

System breakdown! Personal injuries! Never install a system in the field
and leave it unattended when it has no charge, a holding charge, or with the
service valves closed without electrically locking out the system.

System breakdown! Personal injuries! Only approved refrigerants and
refrigeration oils must be used.

WARNING

High shell temperature! Burning! Do not touch the compressor until it has
cooled down. Ensure that other materials in the area of the compressor do
not get in touch with it. Lock and mark accessible sections.

CAUTION
Overheating! Bearing damage! Do not operate compressors without
refrigerant charge or without being connected to the system.

IMPORTANT
Transit damage! Compressor malfunction! Use original packaging. Avoid
collisions and tilting.
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Data Sheet

max. working pressures
high- / low-pressure

ISO 5149
28,0 /17,0 bar

nominal speed (50 Hz / 60 Hz)

2900 /3500 mir?

displacement, theor. (50 Hz / 60 Hz}

356 /430  mih SL suction spud 134" - 12 Rotalock

lubrication by oil-pump

DL discharge spud 1 114" - 12 Rotalock

oil charge

1 terminal box

40 |

; : ; 2 rubber grommet
grade of cil (ester) Mobil EAL Arctic 22 CC 3 non-return valve
ICl Emkarate RL32 CF 4 sight glass
enclosure class IP54 ({IEC 34) 5 oil level adjustment valve
internal motor protection ELECTRONIC
weight (net / gross) 103 /110 kg
Volt Connection Locked Rotor Current (A} Max. Operating Current (A} Motor Code
(£10%) ~ Hz )
380 - 420 3 50 X 151 - 167 25,6 T™WD
460 3 60 Y 158 258 TWD
N ]
)
'y i
( | :
b - | T
o
®
uw
i @
8 /
Y ¥ ¥V 1T Y v
/ \@
SL 285
A
hi\j ‘%
— ! =]
s 8 o
8| el
DL R (SR,
V.12.12.05
Accessories

° Crankcase Heater: 220 - 240V 50 - 60 Hz

H:\Siemens MED\KPC 212 L\03_Dokumente\Manual\KKT Chillers_KPC212-USA_Ver_05.doc.doc




Healthcare chiller of the KPC Series

07.09.2012 Operating Instruction . K K I

chillers

Version , 05 Type KPC 212-L-U/S page 25

@pﬂlands::rml

Single-Stage Hermetic Compliant SCROLL Motor-Compressor

Type ZR 16 M3E-TWD-561

Introduction

This bulletin describes the operating characteristics, design features, and application requirements for
7.5 to 25 HP A/C Scroll Compressors in the range from ZR 90 K3 to ZR 300 KC. This family of scroll
compressors is characterized by the pilot duty motor protection system that uses internal sensors and
an external electronic module to protect the compressor against motor overheating and excessive dis-
charge temperature. For additional information, please refer to the "Product Catalogue® or to the
“Copeland Selection Software” accessible from the Copeland website at www.ecopeland.com. There
are several operating characteristics and design features described below that are different from those
of the smaller Copeland Scroll compressor models. These guidelines are not meant to replace the sys-
tem expertise available from system manufacturers.

*ARI-Conditions:

7,2°C evaporating temperature 83K liquid subcooling
544 °C condensing temperature 250 ambient temperature
11K suction gas superheat

Crankcase Heaters

The crankcase heater must be mounted below the oil
removal valve located on the bottom shell. The crankcase
heater must remain energized during compressor off
cycles.

The initial start in the field is a very critical period for any
=3 compressor because all load bearing surfaces are new and
z4.18.00 I~ reguire a short break-in period to carry high loads under
adverse conditions. The crankcase heater must be
turned on a minimum of 12 hours prior to starting the
compressor. This will prevent oil dilution and bearing
stress on initial start up. If it is not feasible to turn on the
crankcase heater 12 hours in advance of starting the
compressor, then use one of the techniques listed below to prevent possible flooded-start damage to
the compressor:
1) Direct a 500 watt heat lamp or other safe heat source (do not use torch) at the lower shell of the
compressor for approximately 30 minutes to boil off any liquid refrigerant prior to starting; or
2) Bump start the compressor by manually energizing the compressor contactor for about one sec-
ond. Wait five seconds and again manually energize compressor for one second. Repeat this cycle
several times until the liquid in the shell has been boiled off and the compressor can be safely
started and run continuously.
Due to the Compliant Scroll’s inherent ability to handle liquid refrigerant in flooded conditions, no crank-
case heater is required when the system charge does not exceed following values:

Crankcase Heater Location

7.7 kg for ZR 90 K3* ... ZR 19 M3~
11,3 kg for ZR 250 KC*
13,6 kg for ZR 300 KC*

A crankcase heater is needed to drive out excessive amounts of refrigerant that have migrated into the
shell during standstill periods and no accumulator is piped to provide free liquid drainage during the off
cycle.

Minimum Run Time

There is no set answer to how often scroll compressors can be started and stopped in an hour, since it
is highly dependent on system configuration. There is no minimum off time, because the scrolls start
unloaded, even if the system has unbalanced pressures. The most critical consideration is the minimum
run time required to return oil to the compressor after startup. This is easily determined since these
compressors are equipped with a sight glass. The minimum on time becomes the time required for oil
lost on compressor startup to return to the compressor sump and restore a normal level in the sight
glass. Cycling the compressor for a shorter time than this, for instance to maintain very tight tempera-
ture control can result in progressive loss of oil and damage to the compressor.
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Discharge Temperature Protection

A thermistor with a nominal response temperature of 140 °C is located in the discharge port of the fixed
scroll. Excessive discharge temperature will cause the electronic protector module to trip (see also
Electronic Motor Protection). The discharge gas sensor is wired in series with the motor thermistor chain

Thermistor

NAT=140"C

Internal Discharge Temperature Protection

Electronic Motor Protection

The electronic motor protection system as used in all ZR 90 K3* ... ZR 300 KC* models is identified by
a “W” as the center letter in the motor code. This system utilizes the temperature dependent resistance
of thermistors (also called PTC-resistances) to read the winding temperature. A chain of four thermis-
tors connected in series is embedded in the motor windings so that the temperature of the thermistors
can follow the winding temperature with little inertia. An electronic module is required to process the re-
sistance values and trip a control relay depending on the thermistor resistance. The characteristic gradi-
ent of a thermistor resistance curve is shown in Fig. 6. The resistance curve can be designed for differ-
ent operating points, the nominal response temperature (NAT), e.g. 80°C, 100°C, 140°C, and must
comply with the tolerances laid out in the standard DIN 44081.
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Type ZR 16 M3E-TWD-561

Module
R 7 /
£000
a /
1330 |
550
250
--_._____._____./
| -
-20°C ¢
X | XX
om |
= 5
DG B

Fig. 6: Thermistor Resistance Curve

Protector Specifications :

Type: Kriwan INT 69 SC/ Carel

Voltage: 24 V AC; 230 V AC,120/240 V AC

Control Rating: 60 VA, 25 A Inrush 300/375 VA 25/15 A Inrush
Normal PTC resistance: 250 to 1000 Ohms

Trip resistance: >4500 Ohm +/- 20%

Reset resistance: <2750 Ohms

Module time out: 30 minutes +/- 5 minutes

Low Voltage Sensing: None

Phase Monitor: No

Fig. 7: Motor Protection Module

L1/T1 neutral connection

L2/T2 line voltage connection

S1, S2 thermistor chain connection
M1, M2 control circuit connection

For protection in case of blocked rotor ane thermistor for each phase is embedded in the winding heads
on the upper (suction gas) side of the compressor motor. A fourth thermistor is located in a winding
head at the lower end of the motor. A fifth sensor is located in the discharge port of the fixed scroll to
control discharge gas superheat. The entire chain is internally led to the fusite from where it is connect-
ed to the module connections S1 and S2 (see Fig. 7). When any resistance of the thermistor chain
reaches the tripping value, the module interrupts the control line and causes the compressor to switch
off. After the thermistor has cooled sufficiently, its resistance drops to the reset value but the module it-
self resets after a time delay of 30 minutes and restarts the compressor.
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Protector Functional Check and Failure Detection

Prior to start-up of the compressor a functional check shall be carried out:

- Switch off power!

- Disconnect one terminal either S1 or S2 of the electronic module. If the compressor is now switched
on, the motor should not start.

- Switch off power.

- Reconnect the disconnected thermistor line. If the compressor is now switched on the motor must
start.

Protector Fault Diagnosis:

If the motor does not start-up during the functional check, this indicates a disturbance in operation:

- Switch off power.

- Check the connection of the thermistor leads in the terminal box and at the protection module for pos-
sible loose connections and check the connection cable for possible breakage.

- The resistance of the thermistor chain shall be measured in a cold condition, i.e. after the motor has
sufficiently cooled down.

Caution: Use maximum measuring voltage of 3 V!

In doing so, the thermistor leads at terminals S1 and S2 of the module shall be disconnected and meas-
ured between the leads. Resistance must be between 150 and 1250 ohms.

If the thermistor chain has a higher resistance (2750 ohms or greater) the motor temperature is still too
high and it has to be allowed to cool.

If the resistor is 0 ohms, the compressor has to be exchanged due to shorted sensor circuit. - ohms
indicates an open sensor circuit and the compressor has to be replaced.

If no defect is located in the thermistor chain or there is no loose contact or conductor breakage, the
module shall be checked. Then the control connections at M1 and M2 have to be removed (Caution!
Switch off voltage supply first!) and check the switching conditions by an chmmeter or signal buzzer:

- short-cut the already disconnected thermistor contactors S1 and 82 and switch on the voltage supply;
the relay must switch; connection established between contactors M1 and M2

-remove the jumper between S1 and S2, the relay must switch off; no connection between contactors
M1 and M2

- shortcut the contactors S1 and S2 again, the relay remains switched off, no connection between con-
tactors M1 and M2

- switch off the voltage supply for approximately 4 sec and switch it on again, the relay must switch on
now; connection between contactors M1 and M2

If one of the above conditions is not met, the module is defective and has to be exchanged.

Note: The power should be switched off between the tests, in order to avoid short circuits and acci-
dental touching of contacts. The function of the module should be tested each time the fuse in the con-
trol circuit breaks the power supply. This makes sure that the contacts did not stick.

Shell Temperature

Certain types of system failures, such as condenser or evaporator fan blockage or loss of charge, may
cause the top shell and discharge line to briefly but repeatedly reach temperatures above 177°C as the
compressor cycles on its internal protection devices. Care must be taken to ensure that wiring or other
materials, which could be damaged by these temperatures, do not come in contact with these poten-
tially hot areas.
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Compressor Functional Check

A functional compressor test with the suction service valve closed to check how low the compressor will
pull suction pressure is not a good indication of how well a compressor is performing. Such a test will
damage a scroll compressor. The following diagnostic procedure should be used to evaluate whether
a Copeland Scroll compressor is working properly.

1. Proper voltage to the unit should be verified.

2. The normal checks of motor winding continuity and short to ground should be made to determine if
an internal motor short or ground fault has developed. If the protector has opened, the compressor
must be allowed to cool sufficiently to allow it to reset.

3. Proper indoor and outdoor blower/fan operation should be verified.

4. With service gauges connected to suction and discharge pressure fittings, turn on the compressor.
If suction pressure falls below normal levels, the system is either low on charge or there is a flow
blockage in the system.

5. If suction pressure does not drop and discharge pressure does not rise to normal levels, reverse
any two of the compressor power leads and reapply power to make sure compressor was not wired
to run in reverse direction. If pressures still do not move to normal values, either the reversing valve
(if so equipped) or the compressor is faulty. Reconnect the compressor leads as originally config-
ured and use normal diagnostic procedures to check operation of the reversing valve.

6. To testif the compressor is pumping properly, the compressor current draw must be compared to
published compressor performance curves using the operating pressures and voltage of the sys-
tem. If the average measured current deviates more than £15% from published values, a faulty
compressor may be indicated. A current imbalance exceeding 15% of the average on the three
phases may indicate a voltage imbalance and should be investigated further.

~

Before replacing or returning a compressor: Be certain that the compressor is actually defec-
tive. As a minimum, recheck a compressor returned from the field in the shop or depot for winding
resistance and ability to start before returning. More than one-third of compressors returned to
Copeland for warranty analysis are determined to have nothing found wrong. They were mis-
diagnosed in the field as being defective. Replacing working compressors unnecessarily costs
everyone.

Installation System Charging Procedure

Because scrolls have discharge check valves, systems should be charged on both the high and low
side simultaneously to assure refrigerant pressure is present in the compressor before it is tested or
operated. The majority of the charge should be placed in the high side of the system to prevent bearing
washout during first-time start on the assembly line. It is best to charge only vapor into the low side of
the system.

Do not operate compressor without enough system charge to maintain at least 0.5 bar suction
pressure. Do not operate with a restricted suction. Do not operate with the low pressure cut-out
jumpered.

Allowing pressure to drop below 0.5 bar for more than a few seconds may overheat scrolls and
cause early drive bearing damage. Do not use compressor to test opening setpoint of high
pressure cutout. Bearings are susceptible to damage before they have had several hours of
normal running for proper break in.
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2.4 Application range

2.4.1 Qualified refrigerants and oils

D IMPORTANT

It is essential that the glide of refrigerant blends (primarily R407C) is carefully

_

considered when adjusting pressure and superheat controls.

Oil recharge values can be taken from Copeland Scroll™ compressors brochures or Copeland®
Brand Products Selection Software.

Qualified refrigerants

R22

R4P7C, R134a, R22 |

R410A

Copeland® Brand
Products standard oil

White oil / Suniso 3 GS

Emkarate RL 32 3MAF

Servicing oil

Suniso 3 GS / White oil

Emkarate RL 32 3MAF

Mobil EAL Arctic 22 CC

Table 1: Qualified refrigerants and oils

2.4.2 Application limits

CAUTION

Inadequate lubrication! Compressor breakdown! The superheat at the
compressor suction inlet must always be sufficient to ensure that no

refrigerant droplets enter the compressor. For a typical evaporator-expansion
valve configuration a minimum stable superheat of at least 5K is required.

ZR18K* to ZRB1K”

it

&

it

b

Condensing Temperature & (°C)
w5 &

i

= T I |. I |. T ‘.

=25 -2\ -15

EWK Suction Superheat
25 suction Gas Return

@ = 9 s W 15
Evaporating Temperature to {"C)

ZR94K* to ZR190K*

o
=]

ZR250K* to ZR380K"

-
"

] m
Esn / | | Ess |
g ES — g = |
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Figure 1: Application envelopes for compressors ZR18K* to ZR380K* with R407C
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3 Installation

WARNING
High pressure! Injury to skin and eyes possible! Be careful when
opening connections on a pressurized item.

3.1 Compressor handling
3.1.1 Transport and storage

WARNING

Risk of collapse! Personal injuries! Move compressors only with
A appropriate mechanical or handling equipment according to weight. Keep in

the upright position. Stack pallets on top of each other when not exceeding

300 kg. Do not stack single boxes on top of each other. Keep the packaging

dry at all times.

Storage

max.
31300 Kg Single

Transport Box
r max. .
300 Kg

. .|
1 1 1

T .
Figure 3

3.1.2 Peositioning and securing

IMPORTANT
I:I Handling damage! Compressor malfunction! Only use the lifting eyes
o] whenever the compressor requires positioning. Using discharge or suction
connections for lifting may cause damage or leaks.

For models ZR94K* to ZR190K* and ZP103K* to ZP182K*, because oil might spill out of the
suction connection located low on the shell, the suction connection plug must be left in place
until the compressor is set into the unit. If possible, the compressor should be kept vertical
during handling. The discharge connection plug should be removed first before pulling the
suction connection plug to allow the dry air pressure inside the compressor to escape. Pulling
the plugs in this sequence prevents oil mist from coating the suction tube making brazing
difficult. The copper coated steel suction tube should be cleaned before brazing. No object, eg, a
swaging tool should be inserted deeper than 51 mm into the suction tube or it might damage the
suction screen and motor.

3.1.3 Installation location

Ensure the compressors are installed on a solid level base.
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4 Electrical connection

4.1 General recommendations

The compressor terminal box has a wiring diagram on the inside of its cover. Before connecting
the compressor, ensure the supply voltage, the phases and the frequency match the nameplate
data.

Attention: Motorcode 650 need Molded Plug for Re power connection!

4.2 Electrical installation

Crankcase heaters

IMPORTANT
D Qil dilution! Bearing malfunction! Tum the crankcase heater on 12 hours
- before starting the compressor.

A crankcase heater is required when the system charge exceeds the compressor charge limits
listed in Table 3.

ZR18K* 2.7 kg

LRZ22K™ to ZARBTK™ [ AP24K” to APYTK” 4.5 kg
ZR94K" to ZR190K* / ZP103K* to /P 182K” 7.0 kg
ZR250K* / ZP235K* 11.3 kg

ZR310K* to ZR380K" / ZP295K* to Z/P385K* 13.6 kg
ZP485K* 16.0 kg

Table 3

For compressors ZR18K* to ZR81K* and
ZP24K* to ZP91K*, the crankcase heater must be
mounted 10 to 40 mm above compressor legs (see
Figure 12).

% L ZA40T700 4‘-%

Figure 12: Crankcase heater location, models ZR18K* to ZRB1K* & ZP24K* to ZP91K*

For all other compressor models, the crankcase
heater must be mounted below the oil removal valve
located on the bottom shell (see Figure 13).

i N
L 241800 e

Figure 13: Crankcase heater location, models ZR94K* to ZR380K* & ZP103K~ to ZP485K*
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Internal pressure relief valve

There is an internal pressure relief valve on all ZR18K* to ZRB1K* and ZP24K* to ZP91K*
compressors, which opens at a differential pressure of 28 bar + 3 bar for ZR compressors and
40 bar = 3 bar for ZP compressors between high- and low-pressure sides. A high-pressure cut-
out may be required according to national regulations and is strongly recommended due to the
capabilities of pumping to high pressures once the discharge is obstructed. The internal pressure
relief valve is a safety device, not an HP switch. It is not designed for repeated operation and
there is no guarantee that it will reset correctly if it does have repeated operation.

The following compressors do NOT have any internal pressure relief valve: ZR94K* to ZR190K*
and ZP90K* to ZP182K* (Summit range), ZR250K* to ZR380K* and ZP235K* to ZP485K*.

Discharge temperature protection

The ZR1BK* to ZRB1K* and ZP24K* to ZP31K* compressors have an internal thermo-disc
discharge gas temperature protection. This thermo-disc opens a gas passage from the
discharge port to the suction side near the motor protector when the discharged gas reaches a
critical temperature. The hot gas then causes the motor protector to trip shutting down the
COMPressor.

ZR94K* to ZR190K* and ZP103K* to ZP182K" Scroll compressors built in October 2004 and
later (04J) have the addition of the Advanced Scroll Temperature Protection (ASTP). Advanced
Scroll Temperature Protection is also a temperature sensitive thermo-disc that acts to protect the
compressor from discharge gas overheating. Once the discharge gas reaches a critical
temperature, the ASTP feature will cause the scrolls to separate and stop pumping although the
motor continues to run. After running for some time without pumping gas, the motor protector will
open.
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To identify compressors with Advanced Scroll Temperature Protecton, a label has been added
above the terminal box.

ff’sﬂﬂﬂlﬂ.ﬂ'ﬂﬂ#

Advanced Scroll Temperature Protection

ompressor May Stop Pumping With Motor Running.
Turn OFF And Wait Until Cool.
May Need More Than 1 Hour To Reset.

1 205 wanw Emsmmon{hrsis oo i o ASTE

Figure 14: Advanced Scroll Temperature Protection (ASTP)

NOTE: Depending upon the heat build-up in the compressor, it may take more than one
hour for the ASTP and motor protector to reset!

For compressors ZR250K* to ZR380K* and ZP235K* to ZP4585K*, a thermistor is located in the
dizscharge port of the fixed scroll. Excessive discharge temperature will cause the electronic
protector module to trip. The discharge gas thermistor is wired in series with the motor thermistor
chain.

Tharmisior
/
f MAT = 140°C

Figure 15: Intemnal discharge temperature sensor position

Motor protection

For the ZR1BK* to ZR190K* and ZP24K* to ZP182K* range of compressors, conventional
inherent internal line break motor protection is provided.

The electronic motor protection system used in all ZR250K* to ZR380K* and ZP235K* to
ZP485K* models is identified by a "W" as the centre letter in the motor code. This system utilizes
the temperature-dependent resistance of the themmistors {also called PTC-resistance) to read
the winding temperature. A chain of four thermistors connected in series is embedded in the
motor windings so that the temperature of the thermmistors can follow the winding temperature
with fittle inertia. An electronic module is required to process the resistance values and trip a
control depending on the thermistor resistance.

Module
; For protection in case of blocked
| = | = | e | o | """I""” | rotor one thermistor for each phase is
oo oee embedded in the winding heads on
i i the upper (suction gas) side of the
Lana' 2 COmMpressor motor. A fourth
thermistor is located in a winding
L1/T1 meutral connection head at the lower end of the motor. A
L&AT2 line voltage connection fith s=sensor is located in the
51, 52 thermistor chain connection discharge port of the fixed scroll to
M1, M2 conftrol circuit connection contrel discharge-gas superheat. The

entire chain is internally led to the
Figure 18: Wiring of the motor protection module
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fusite from where it is connected to the module connections S1 and S2. When any resistance of
the thermistor chain reaches the tripping value, the module interrupts the control line and causes
the compressor to switch off. After the thermistor has cooled sufficiently, its resistance drops to
the reset value but the module itself resets after a time delay of 30 minutes and restarts the
COMpressor.

Supply voltage: Dual voltage 115-230V AC 50 Hz, -15%__+10%, 3VA

Supply voltage: Dual voltage 120-240V AC 60 Hz, -15%.. +10%, 3VA

Supply voltage 24V AC 50/60 Hz_ -15%..+10%, 3VA

Supply voltage 24V DC + 20%, 2W

Ambient temperature range -30...+70°C

R.s, total < 1,8kQ2

Trip resistance 4 50kQ) + 20%

Reset time delay type 1/ type 2 30min+ 5 min/ 60 min+ 5 min

Reset of running time Power interruption / mains failure for approx. 5
sec

Short circuit monitoring system Typically < 30Q

Protection class according to EN 60529 IP00

Weight Approximately 200 g

Mounting Screw in or snap in

Housing material PAGE GF25 FR

Table 4: Protection module specifications INTG9SC2

Protector functional check and failure detection

WARNING
A Conductor cables! Electrical shock! Shut off power supply before and
between each test.

Prior to start-up of the fully connected compressor a functional check shall be carried out:

. Disconnect one terminal either S1 or 52 of the protection module. If the compressor is now
switched on, the motor should not start (simulation of an open thermistor chain).

. Reconnect the disconnected thermistor line. If the compressor is now switched on, the
motor must start.

If the motor does not start up during the functional check, this indicates a disturbance in
operation. The following steps should be followed:

Checking the connection

= Check the connection of the thermistor leads in the terminal box and at the protection
module for possible loose connections or cable breakage.

If there is neither loose connection nor cable b eakage the resistance of the thermistor chain
must be checked
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Checking the compressor thermistor chain
Caution: Use maximum measunng voltage of 3VI

The thermistor leads at terminals 51 and 52 of the module shall be disconnected and the
resistance measured between the leads. The resistance must be between 150 O and 1250 (.

» [f the thermistor chain has a higher resistance (2750 Q or higher), the motor temperature is
still too high and it must be allowed to cool. Then measure again.

» [f the resistance is below 30 Q, the compressor has to be exchanged due to shorted sensor
circuit.

» Aninfinite value indicates an open sensor circuit and the compressor has to be replaced.
If no defect is detected in the themmistor chain the module must be checked.
Checking the protection module

The control connections at M1 and M2 have to be removed and the switching conditions must be
checked by an chmmeter or signal buzzer:

»  Simulation of a short circuit in the thermistor chain (0 Q): Bridge the already disconnected
thermistor terminals 51 and S2 and switch on the voltage supply; the relay must switch on
then off again after a short period; connection established then interrupted between
terminals M1 and M2.

»  Simulation of an open thermistor chain (= Q). Remove the jumper used for the short-circuit
simulation and switch on the voltage supply; the relay remains switched off; no connection
between terminals M1 and M2.

If one of the above conditions is not met, the module is defective and has to be exchanged.
NOTE: The function of the module should be tested each time the fuse in the control
circuit breaks the power supply. This ensures the contacts did not stick.

High-potential testing

WARNING
A Conductor cables! Electrical shock! Shut off power supply before high-
potential testing.

CAUTION
@ Internal arcing! Motor destruction! Do not carry out high-voltage or
insulation tests if the compressor housing is under vacuum.

Emerson Climate Technologies subjects all Scroll compressors to a high-voltage test after final
assembly. Each motor phase winding is tested, according to EN 0530 or VDE 0530 part 1, at a
differential voltage of 1000V plus twice the nominal voltage. Since high-voltage tests lead to
premature ageing of the winding insulation additional tests of that nature are not recommended.

If it has to be done for any reason, a lower voltage must be used. Disconnect all electronic
devices, eg, motor protection module, fan speed control, etc prior to testing.
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5 Starting up & operation

Charging procedure

CAUTION

Low suction pressure operation! Compressor Damage! Do not operate
with a restricted suction. Do not operate with the low-pressure cut-out
bridged. Do not operate compressor without enough system charge to
maintain at least 0.5 bar suction pressure. Allowing pressure to drop below
0.5 bar for more than a few seconds may overheat scrolls and cause early
drive bearing damage.

The system should be liquid-charged through the liquid-receiver shut-off valve or through a valve
in the liquid line. The use of a filter drier in the charging line is highly recommended. Because
R410A and R407C are blends and scrolls have discharge check valves, systems should be
liquid-charged on both the high and low sides simultaneously to ensure a positive refrigerant
pressure is present in the compressor before it runs. The majority of the charge should be
placed in the high side of the system to prevent bearing washout during first-time start on the
assembly line.
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Initial start-up

CAUTION

@ Qil dilution! Bearing malfunction! It is important to ensure that new
compressors are not subjected to liquid abuse. Turn the crankcase heater on
12 hours before starting the compressor.

CAUTION

High discharge pressure operation! Compressor damage! Do not use
@ compressor to test opening set point of high-pressure cut-out. Bearings are

susceptible to damage before they have had several hours of normal

running in.

Liquid and high pressure loads could be detimental to new bearings. It is therefore important to
ensure that new compressors are not subjected to liquid abuse and high-pressure run tests. It is
not good practice to use the compressor to test the high-pressure switch function on the
production line. Switch function can be tested with nitrogen prior to installation and wiring can be
checked by disconnecting the high-pressure switch during the run fest.

Rotation direction

Scroll compressors, like several other types of compressors, will only compress in one rotational
direction. Direction of rotation is not an issue with single-phase compressors since they will
always start and run in the proper direction. Three-phase compressors will rotate in either
direction depending upon phasing of the power. Since there is a 50-50 chance of connecting
power in such a way as to cause rotation in the reverse direction, it is important to include
notices and instructions in appropriate locations on the equipment to ensure proper
rotation direction when the system is installed and operated.

Observing that suction pressure drops and discharge pressure rises when the compressor is
energized allows verfication of proper rotation direction. There is no negative impact on
durability caused by operating three-phase Copeland Scroll™ compressors in the reversed
direction for a short period of time (under one hour) but oil may be lost. Oil loss can be prevented
during reverse rotation if the tubing is routed at least 15 cm above the compressor. After several
minutes of operation in reverse, the compressor's protection system will trip due to high motor
temperature. The operator will notice a lack of cooling. However, if allowed to repeatedly restart
and run in reverse without comecting the situation, the compressor will be permanently
damaged.

All three-phase scroll compressors are identically wired internally. Therefore, once the correct
phasing is determined for a specific system or installation, connecting properly phased power
leads to the identified compressor terminals will ensure proper rotation direction.

Starting sound

During the very brief start-up,|a clicking sound is audible, resulting from initial contacting of the
spirals and is normal. Due to the design of the Copeland Scroll, the intermnal compression
components always start unloaded even if system pressures are not balanced. In addition, since
intemal compressor pressures are always balanced at starf-up, low-voltage starting
charactenstics are excellent for Copeland Scroll™ compressors.
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Deep vacuum operation

CAUTION
@ Vacuum operation! Compressor damage! Scroll compressors should
never be used to evacuate a refrigeration or air-conditioning system.

The scroll compressor can be used to pump down refrigerant in a unit as long as the pressures
remain within the operating envelope. Low suction pressures will result in overheating of the
scrolls and permanent damage to the compressor drive bearing. ZP and ZR scrolls incorporate
intemal low vacuum protection; the floating seal unloads when the pressure ratio exceeds
approximately 10:1.

Pump down cycle

A pump down cycle for control of refrigerant migration may be used in conjunction with a
crankcase heater when the compressor is located so that cold air blowing over the compressor
makes the crankcase heater ineffective.

If a pump down cycle is used, a separate external check valve must be added. The scroll
discharge check valve is designed to stop extended reverse rotation and prevent high-pressure
gas from leaking rapidly into the low side after shut off. The check valve will in some cases leak
more than reciprocating compressor discharge reeds, normally used with pump down, causing
the scroll compressor to recycle more frequently. Repeated short-cycling of this nature can result
in a low oil situation and consequent damage to the compressor. The low-pressure control
differential has to be reviewed since a relatively large volume of gas will re-expand from the high
side of the compressor into the low side after shutdown.

Pressure control setting: Never set the low-pressure control to shut off outside of the
operating envelope. To prevent the compressor from running into problems during such
faults as loss of charge or partial blockage, the control should not be set lower than 12 to
15 K equivalent suction pressure below the lowest design operating point.

Minimum run time

Emerson Climate Technologies recommends a maximum of 10 starts per hour. There is no
minimum off time because scroll compressors start unloaded, even if the system has
unbalanced pressures. The most critical consideration is the minimum run time required to retum
oil to the compressor after start-up. To establish the minimum run time obtain a sample
compressor equipped with a sight tube (available from Emerson Climate Technologies) and
install it in a system with the longest connecting lines that are approved for the system. The
minimum on time becomes the time required for oil lost during compressor start-up to return to
the compressor sump and restore a minimal oil level that will ensure oil pick-up through the
crankshaft. Cycling the compressor for a shorter period than this, for instance to maintain very
tight temperature control, will result in progressive loss of oil and damage to the compressor.

Shut-off sound

Scroll compressors incorporate a device that minimizes reverse rotation. The residual
momentary reversal of the scrolls at shut off will cause a clicking sound, but it is entirely normal
and has no effect on compressor durability.

H:\Siemens MED\KPC 212 L\03_Dokumente\Manual\KKT Chillers_KPC212-USA_Ver_05.doc.doc




Healthcare chiller of the KPC Series

07.09.2012 Operating Instruction . KK I

chillers
Version , 05 Type KPC 212-L-U/S page 40
@"m.’.nds‘m” Single-Stage Hermetic Compliant SCROLL Motor-Compressor
Type ZR xx KCE-TFD-650
Frequency

There is no general release of standard Copeland Scroll™ compressors for use with variable
speed AC drives. There are numerous issues that must be considered when applying Scroll
compressors with variable speed, including system design, inverter selection, and operating
envelopes at vanous conditions. Only frequencies from 50 Hz to 60 Hz are acceptable.
Operation outside this frequency range is possible but should not be done without specific
Application Engineering review. The voltage must vary proportionally to the frequency.

If the inverter can only deliver a maximum voltage of 400V, the amps will increase when the
speed is above 50 Hz, and this may give rnise to nuisance tripping if operation is near the
maximum power limit and/or compressor discharge temperature limit.

Qil level

The oil level should be maintained at mid-point of the sight glass. If an oil regulator is being used
the level should be set within the top half of the sight glass.
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6 Maintenance & I’Epﬂil’

Replacing a compressor

CAUTION

Inadequate lubrication! Bearing destruction! Exchange the accumulator
q"_]'p after replacing a compressor with a burmmed out motor. The accumulator oil

retum orifice or screen may be plugged with debris or may become plugged.

This will result in starvation of oil to the new compressor and a second

failure.

Compressor replacement

In the case of a motor burnout, the majonty of contaminated oil will be removed with the
compressor. The rest of the oil is cleaned through the use of suction and liquid line filter driers. A
100% activated alumna suction line filter drier is recommended but must be removed after 72
hours. It is highly recommended that the suction accumulator be replaced if the system
contains one. This is because the accumulator oil-return orifice or screen may be plugged with
debris or may become plugged shortly after a compressor failure. This will result in starvation of
oil to the replacement compressor and a second failure. When a single compressor or tandem is
exchanged in the field, it is possible that a major portion of the oil may still be in the system.
While this may not affect the reliability of the replacement compressor, the extra oil will add to
rotor drag and increase power usage.

Start-up of a new or replacement compressor

Rapid charging only on the suction side of a scroll-equipped system or condensing unit can
occasionally result in a temporary no start condition for the compressor. The reason for this is
that, if the flanks of the compressor happen to be in a sealed position, rapid pressurisation of the
low side without opposing high-side pressure can cause the scrolls to seal axially. As a result,
until the pressures eventually equalise, the scrolls can be held tightly together preventing
rotation. The best way to avoid this situation is to charge on both the high and low sides
simultaneously at a rate which does not result in axial loading of the scrolls.

A minimum suction pressure of 1.75 bar must be maintained during charging. Allowing pressure
to drop below 0.5 bar for more than a few seconds may overheat scrolls and cause early drnve
bearing damage. Never install a system in the field and leave it unattended when it has no
charge, a holding charge, or with the service valves closed without securely electrically locking
out the system. This will prevent unauthorised personnel from accidentally operating the system
and potentially ruining the compressor by operating with no refrigerant flow. Do not start the
compressor while the system is in a deep vacuum. Intermnal arcing may occur when a scroll
compressor is started in a vacuum causing burnout of the internal lead connections.
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Lubrication and oil removal

CAUTION

q‘[[!] Chemical reaction! Compressor destruction! Do not mix up ester oils with
mineral oil and/or alkyl benzene when wused with chlorine-free (HFC)
refrigerants.

The compressor is supplied with an initial oil charge. The standard oil charge for use with
refrigerants R407C / R410A / R134a is a polyolester (FOE) lubricant Emkarate EL 32 3MAF. In
the field the oil level could be topped up with Mobil EAL Arctic 22 CC if 3MAF is not available.
The standard mineral oil for R22 is Suniso 3GS or Copeland White Qil according to compressor
model. See nameplate for original oil charge shown in litres. A field recharge is from 0.05 to 0.1
litre less.

One disadvantage of POE is that it is far more hygroscopic than mineral oil (see Figure 17).
Only brief exposure to ambient air is needed for POE to absorb sufficient moisture to make it
unacceptable for use in a refrigeration system. Since POE holds moisture more readily than
mineral oil it is more difficult to remove it through the use of vacuum. Compressors supplied by
Emerson Climate Technologies contain oil with low moisture content, and it may rise during the
system assembling process. Therefore it is recommended that a properly sized filter-drier is
installed in all POE systems. This will maintain the moisture level in the oil to less than 50 ppm. If
oil is charged into a system, it is recommended to use POE with a moisture content no higher
than 50 ppm.

ppm
1500

4 POE
1000 /
500 /

eiriteereeseernneeneearenneesseciiinEralQl
T I

1 I I
50 100 150 200 250 300 h

Figure 17: Absorption of moisture in ester oil in comparison to mineral oil in ppm by weight at 25°C and 50%
relative humidity (h=hours)

K11.0v0523
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If the moisture content of the oil in a refrigeration system reaches unacceptably high levels,
corrosion and copper plating may occur. The system should be evacuated down to 0.3 mbar or
lower. If there is uncertainty as to the moisture content in the system, an oil sample should be
taken and tested for moisture. Sight glass/moisture indicators currently available can be used
with the HFC refrigerants and lubricants; however, the moisture indicator will just show the
moisture content of the refrigerant. The actual moisture level of POE would be higher than the
sight glass indicates. This is due to the high hygroscopicity of the POE oil. To determine the
actual moisture content of the lubricant, samples have to be taken from the system and
analysed.
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Oil additives

Although Emerson Climate Technologies cannot comment on any specific product, from our own
testing and past experience, we do not recommend the use of any additives to reduce
compressor bearing losses or for any other purpose. Furthermore, the long term chemical
stability of any additive in the presence of refrigerant, low and high temperatures, and matenals
commaonly found in refrigeration systems is complex and difficult to evaluate without rigorously
controlled chemical laboratory testing. The use of additives without adequate testing may result
in malfunction or premature failure of components in the system and, in specific cases, in voiding
the warranty on the component.
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9.2 Condenser

The condenser is a refrigerant-air heat transferor consisting of copper pipes with aluminium fins. The process
heat is transmitted here to the surrounding air.

In order to guarantee optimal heat transmission, the condenser must be kept constantly clean and the fins
must be protected from damage.
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9.3 Fans

The axial flow-fans suck the surrounding air through the condenser package and blow the warm air out at the top. The
industrial coolers Type KPC 212-L-U/S are fitted with 4 fans Type FEO50 VDD.41.6.

The fans are fitted internally with a full motor protector (Klixon).

The fans are controlled by the Frequency Inverter.

ZIEHL"ABEGG

Axial Fan FE-Series

Technical Description

Fan designs

FE - Series

sickle bladed die cast aluminium
impeller

& 315.....1000 mm

exellent noise spectrum

100 % speed controllable
especially suited to installation in

applications

Application:

refrigeration technology Axialventilator FE - Reihe
design A / direction of air flow ,V* Axial fan FE - Series

design K / direction of air flow ,VD"
design Q / direction of air flow ,AD"

Application:

ventilation technology

design A / direction of air flow ,A“
design Q / direction of air flow ,AS"
design F / direction of air flow ,VD*

Application:
heating technology on request

Fan characteristics

Series FE 120

The sickle-shaped design of the pro-

100

filed die cast aluminium blade redu-
ces the blade passing noise consi- 80

derably. Optimal sound behavior, [

. . £ 60
however, can only be achieved inan | ¢ & \
air guiding system that is well desi- P
gned in terms of flow technology and \\
with a full bell mouth inlet (see the ® \
section on installation notes). 0 \@ @\

0 2.000 4.000 6.000 8.000

The characteristic curve in Fig. 3 | o AL —

shows fan type FE056-SD_.4F_ina Fig. 3 FE056-SD_.4F._
two speed 3~ design without guard

grille.

Characteristic curve (2) to (3) = high
speed

Characteristic curve (5) to (6) = low
speed through A/Y switching.

Materials/
Corrosion protection

Axial fans in series FC, FE and FH
are die cast in aluminium alloy that
is not resistant to sea water. A two-
component plastic paint finish en-
sures adequate protection against
corrosion for the requirements of
free air. Please tell us the area of
application, especially if there are
increased climatic requirements or
for use in areas with increased hu-
midity such as breweries, cheese
manufacturing, etc.

Contact protection

The contact protection can only
then be included, if a motor
suspension, respectively in some
cases, a motor suspension with a
wall ring, is included in the delivery.

Depending on the air flow direction, the
contact protection is mounted eitheron
the inlet or discharge side of the fan
blades. Please pay attention to the
notes to the contact protection in
the technical data sheets.

The range of accessories contains
separate guard grilles which can be
mounted to DIN EN 294 on either the
discharge or inlet side of the fan, as
necessary, and depending on the in-
stallation situation.

Please note the section “Effect ofguard
grille” in the General Notes.
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ZIEHL-ABEGG

Axial Fan FE-Series

Technical Description

Fan drive

The in the fan hub integrated external
rotor motor in three- or single phase
design correspond to the regulations
for rotating electrical machines in
conformity with DIN EN 60 034-1
(VDE 0530 part 1).

The rated voltage for motors in three
phase design is 400 V, for motors in
single phase design 230 V.

Motor protection
IP54 in conformity with DIN VDE 0470
part 1(EN 60 529) categorie 2

Thermal class
F in conformity with DIN EN 60 034-1

Bearing arrangement

Deep-groove ball bearing DIN 625,
closed at both sides, with high tem-
perature grease for thermal class F
including subzero temperature ran-
ge down to -40 °C.

Applications up to-60 °C upon request.

Balancing quality
G6.3 according to DIN ISO 1940 part 1
(G 2.5 for 2-pole fans)

Condensation drain holes

The lower of the condensation drain
holes ,K“ must be open depending on
whether mounting position Vo (rotor
above) or Vu (rotor below) is used.
With mounting position H, the
condensate can escape via the gap
between stator and rotor.

KL2023

Axial fan FE, mounting pasition H

KL2023a

T KL2023b

Axial fan FE, mounting position Vo

Mounting position and
air flow direction

Installation position
The axial fans are suitable for all
installation positions.

Airflow direction

Depending on the design of fan, at
present there are different options for
air flow direction. See the table below
for the different airflow directions.

Warning:

Not all axial fans are supplied in the
airflow directions shown. Please read
the information on the data and dimen-
sions sheets.
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ZIEHL-ABEGG

Axial Fan FE-Series

Technical Description

Motor protection
The motors (excluding ex-motors) are
equipped with over-temperature
protectors (thermal contacts “TC”).
Commercial protective switches or bi-
metal relaser in the motor feed line
work dependent of current and thus
offer only incomplete protection, as the
current does not allow conclusions to
be made about the motor winding
temperature under all conditions.
On the other hand, over-temperature
protectors are bimetal switches, which
are embedded in the motor winding
and react directly to the winding
temperature. They open an electrical
contact, as soon as theirnominal switch
temperature (NST) is attained.
Thus, also those fans can securely be
protected,
« that are speed control led by voltage
« that are operated with excessive
switching frequency
that are locked
that are exposed to excessive
ambient temperatures
= whose cooling has been changed
The TC'’s are imbedded in the
winding in such a way that they lie
between the winding-lines, and are
thus heated by both branches, so
that they are still effective during the
failure of one phase.
Therefore, there are necessary forfans
with:
= 1~moftor (2 branches): 1 single-TC
* 3~motors with one winding
(3 branches):
-BG 074 to 085: 1 single-TC
-BG 092 to 205: 1twin-TC (2 TC’s
switched in series)
« 3~molors with two separate windings
(2x3 branches): 2 twin-TC
(4 TC's switched in series)
Thermal contacts have to be integra-
ted into the control circuit in a way as
to avoid any automatic switching on
in emergencies after cooling down.
Common protection of several motors
is possible by one protection device.
In order to do this, the thermal contacts
of the individual motors have to be con-
nected in series. Please pay attention
to the fact that all motors are discon-
nected at the same fime in case of a
temperature failure at one single mo-
tor. In practice, motors therefore are
grouped in order to be able to run with
reduced power in the emergency ope-
ration in case the motor fails.

.

Installation and safety
instructions

Air flow conditions

It is important to ensure good air inlet
» discharge conditions when fans are

F 4 installed.

I free air flow into fan
mounted upstream of coil

Il free blowing
fan mounted downstream of
coil

Thermal contacts 1l

=

Bell mouth inlet to fan

1V Affect of the bell mouth on
performance

Safety information

Ziehl-Abegg axial fans are designed fo
be installed within systems, and are
thus integral components within such
equipment or systems.

The manufacturer is therefore re-
sponsible for maintaining the safety
specifications for the equipment or
system according to DIN EN 294.

You can find the shortened-form
technical specifications for the
thermo contacts used in our fans on
our web page
www.ziehl-abegg.com in the
,Download" area.
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ZIEHL-ABEGG Axial Fans
Operating Instructions
Application Installation

Li]

>

[>

= Ziehl-Abegg axial fans of the series FA, FB, FC, FE,

FH, FK, FS with integrated external rotor asynchronous

motor are not ready-to-use products, but designed as
components for air-conditioning, air supply and air ex-
traction. A special motor design makes the speed con-
trol by voltage reduction possible. By operation with fre-
quency inverters see the notes in the section Operating
Conditions. The fans may only be operated when they
are installed as intended, and when safety is ensured
by safety equipment according to DIN EN 294 (DIN EN
292) or by other protection measures.

Safety information

« The fans are only intended for the transfer of air or air-
like mixtures. They cannot be used in hazardous areas
for the transfer of gas, mist vapours or mixtures. Nor
can they be used for the transfer of solid components in
the transfer medium.

* Mounting, electrical connection and commisioning must

only be carried out by trained personnel (definition in

DIN EN 50 110 or IEC364)

The fan is only to be operated within the ranges speci-

.

fied on the type plate! Use the fan only in the authorised

fashion and only for the tasks and flow media specified

in the order!

The maximum permissible operating data given on the

rating plate are valid from air density p=1,2 kg/m®.

The temperature monitors or PTC resistors built in to

the winding serve as motor cut-out switches and must

be connected!

Allowable testing voltage for thermistors max. 2.5 v.

For motors without temperature monitors, it is imperali-

ve that a motor cut-out switch should be employed!

* The EMC guideline is to be observed in connection with
our control units. If the fans are completed with com-
ponents of other manufacturers, the manufacturer or
operator of the entire plant is responsible for keeping to
the EMC guideline 89/336/EWG.

= Pay attention to the notes which concerning mainte-

nance and service

The Operating Instructions are part of the product and

have to keep carefully.

-

-

Transport, storage

= Ziehl-Abegg axial fans are packaged at the factory
to comply with requirements for the agreed mode of
transport

= Transport the fan(s) either in the original packaging or
greater fans using the transport fixtures provided (the
bared holes in the supporting arms, wall ring plates or
mator housing intended for screwing in lifting eye bolts).
Use suitable lifting equipment.

= Do not transport the fan by the connecting cable !

« Avoid excessive vibration and shockloads.

« Be on the alert for any damage to the packaging
or the fan.

« Store the fan in the original packaging in a dry area pro-

tected from the weather or protect it from dirt and weather

until final installation.
« Avoid exposure to extreme heat and cold.
« Avoid excessive storage periods (we recommend a one

year max.) and inspect the motor bearings for proper op-

eration prior to installation.

7

Installation, electrical connection and commissioning are
only to be performed by trained service personnel.

« The system manufacturer or the machine builder is
responsible that the inherent installation and security
informations are harmonized with the valid standard
and guidelines (DIN EN 292 / 294).

- Fans design A, for mounting on static motor flange.
Use screws of class 8.8 and secure with Loctite.
Starting torques allowed: M6 = 9.5 Nm; M10 = 46 Nm;
M12 =79 Nm

- Fans design Q with plastic wall plate:

Use U-plates DIN 125 to secure.
Starting torques allowed: M8 = 10 Nm; M10 = 21 Nm

The following applies for all axial fans:

- Do not install without adequat support. Mounting sur-

faces must be even.

fig. between the fan impeller and the

- TE—A - “
e ~ Ensure that the clearance (gap) ,a" see
e o stationary housing section is constant.

. / Distortion due to uneven surface may
R lead to fan failure.

- For motors mounted with shaft vertical, the condensation
water drain underneath the shaft must be open.

- Electrical connection corresponding to connection
diagram
a) in terminal box
b) by cable design connection diagram on stator

housing or on wall ring.

- Do not use metal compression-gland fittings with
plastic terminal boxes. Danger of an electric shock
if connection is not made correctly !

- Use a dummy plug seal for the compression-gland fit-
ting as well.

- For operation under extreme conditions (damp operal-

ing environment, open-air installation) use pre-installed

sealing elements.

Depending on the type of cable gland, attach a water

drain sleeve or use a sealing compound.

Screw on plastic terminal box covers should be sealed

with sealant.

Starting torque for screw on covers

Plastic version 1.3 Nm

Metal version 2.6 Nm

Secure fan connection cable fo the contact protection

grille or the motor struts with cable fasteners.

Temperature monitors and PTC resistors with triggering

device must be connected.

- Temperature monitors must be integrated in the control
circuit in such a way that, if a fault occurs, the motor
cannot switch on again automatically after it has
cooled down. The protection of several motors using
one protection device is possible by connecting the tem-
perature monitors of the individual motors in series. it
must be remembered that, if a temperature fault occurs
at one motor, all motors will then be switched off.

In practice, motors are therefore assembled in groups
so that emergency operation with reduced perfor-
marnce is still possible if a motor fails.
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ZIEHL-ABEGG

Axial Fans

Operating Instructions

T Operating Conditions

“..s_/| * Do not operate the fan in an explosive atmosphere

« Switching frequency:

- The fan is rated for S1 continuous operation.
- Controls must not allow extreme switching operation.

« Ziehl-Abegg axial fans are suitable for operation with fre-
quency inverters when the following points are observed.
- Between the inverter and the motor, sinusoidal filters

should be incorporated which are effective for all phases

(sinuscidal output voltage, phase against phase, phase

against protective conductor) as offered by manu-

facturers. Please ask for our technical information

L-TI-0510.

du/dt filters (also called motor or suppression

filters) cannot be used in place of sinusoidal

filters.

- When using sinusoidal filters, screened motor leads,

metal terminal boxes and a second earth connection

{o the motor can, if necessary, be omitted. Check-back

by the supplier of the sinusoidal filter.

If the operational leakage current exceeds 3.5 mA,

earthing in compliance with DIN VDE 0160/5.88,

Art. 6.5.2.1 must be provided.

« In the case of speed control by voltage reduction (phase
cutting), increased noise may be caused by resonance
depending on the mounting position and location. We
recommend the additional installation of a noise filter
type GFD3 resp. GFD3E for control cabinets.

.

% Commissioning
1~ |« Before initial operation, check the following:

- Installation and electrical connection have been proper-

ly completed.

- Safety equipment is in place (— Contact protection).

- All leftover installation materials and other foreign mate-

rials have been removed from the fan cavity.

- Protective conductor has been connected.

- Temperature monitor motor cut-out switch has been

properly installed and is operational.

- Cable gland is sealed (see "Installation”).

Installation position and the arrangement of condensat-
on water drains correspond to each other.

- Connection data complies with the specifications on the

type plate.

- Motor operating capacitor data (1~ motors) complies

with the specifications on the type plate.
« Commissioning may only take place if all safety instruc-
tions have been checked and danger can be excluded.

- Check sense of rotation / air feed direction . Definition
of the sense of rotation according to the different
designs with view to the rotor.

- See to smooth running
Intensive vibrations due to uneven running (out-of-
balance) e.g. because of damage intransit or improper
handling may lead to outage.

~

Maintenance, service

Due to the selection of bearings with "lifetime lubricati-

on", the axial fan is maintenance-free. Once the grease

consumption period has expired (for standard applica-

tions, approx. 30-40,000 hrs.), it is necessary to replace

the bearings.

On 1~ motors, condenser rating can decrease with time.

Life expectancy approx. 30,000 hrs. per DIN EN 60252.

Regular inspection, if required and cleaning where

necessary to prevent imbalance due to ingress of dirt.

- Achieve smooth running by carrying out periodic mainte-
nance to limit level of dirt.

Qutdoor fans:

If a fan is stationary for long periods in a humid at-

mosphere, it should be switched ON for minimum of

two hours every month to remove any moisture that

may have condensed within the motor.

Maintenance operation is only to be performed by trai-

ned service personnel !

Please observe the safety regulations and the worker’s

protection rules by all maintenance and service work.

(DIN EN 50110)

Fan impeller has come to a standstill!

- Power supply interrupted and secured against re-
storation!

- No maintenance work at running fan !

- Do not clean running fan with a high-pressure cle-

aner ("steam jet")!

Wet cleaning under voltage may lead to an electric

shock - danger to life !

Keep the airways of the fan free - danger because

of objects dropping out !

Take note of abnormal operating noise!

Replace the bearings at the end of the grease-consump-
tion period, or if they should become damaged. Ask for
our Maintenance Guide or contact our Repair Depart-
ment (special tools may be required!).

Replace bearings only with original parts (Ziehl-Abegg
special-grease).

In the event of any other damage (e.g. winding damage),
please contact our Repair Department.
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9.4 Evaporator

In the form of a brazed plate heat exchanger Type GEA Ecoflex M25-40 GLX with thermal insulation.

Type-tested helium test at10 - 8 bar. Test pressure Water 24 bar
Refrigerant R134a 37,5 bar

",—j_ !__"‘..-‘ G EA ECOﬂeX Dimension sheet

:

i: GmbH Model 25

brazed plate heat exchanger

No. of plates L weight empty
mm kg mamamae -t - —
6 25 3,5
8 30 3,9 | | :l—
’ T = N
10 36 4,3 Wedium & Medium B | -
14 46 5,1 Iribat Chuthet E
20 61 6,3 |
24 71 7.1 !
30 87 8,3 |
40 112 10,3 wo| el i
[ ] = [
50 138 12,3 | o |Effr,
60 164 14,3 5]
80 215 18,3 it |
1 |
Kedium & Medium B | I |
ket 2 4 |inke ; ]ﬂ ‘
Connections Materials
threaded connection: R=1" I =29,5mm plates and connections:  W.-1.4401 (AISI 316)
soldered connection: di=35mm 1=29,5mm solder: copper 99,9 %

Operation Plate Heat Exchanger (PHE)

Before each operation make sure that the plate pack is clamped to the correct compression dimension "a" and that the
plate heat exchanger is anchored to the ground.

Additionally make sure that all connection pipes are screwed tight and that the permitted values for pressure and
temperature given on the fabrication label are not exceeded.

The correct compression dimension can be found on the supplied dimension sheet or fabrication label. Prevent pressure
surges when starting up the PHE or after brief stoppages.

If an operating PHE is shut down, it should be cooled down and cleaned afterwards. The plate pack should be loosened
to "a" + 10%, starting from the current "a" dimension. This action reduces the pressure on the gaskets

Please check regularly the tightening bolts and coat them with a rust-protection agent (oil or grease).
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9.5 Pressure limiter

9.5.1 Low pressure switch

Monitors the evaporation temperature and switches off the compressor when it falls below the set value. (See
technical specifications for standard setting). With this the condenser is protected. Moreover, this also prevents
the evaporator from freezing.

The low pressure switch resets automatically once the pressure rises.

Type Alco PS2-C7A

9.5.2 High pressure switch

Monitors the condensation pressure and switches the compressor off before the max. permitted pressure of
20,5 bar has been reached.
Restarting the unit is only possible once the pressure has dropped and the reset button has been activated.

For this it is necessary to remove the front panel.

Type Alco PS2-C7A
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Pressure Controls Series PS2

Type C7A

Fig. 1a
11
(21)
o —
— J 0
-+ 12 14
(22) (24)
Fig. 1b
11
(21)
(3
[p =
j— (ol
-+ 12 14
(22) (24)
Fig. 1c
11
(21)
Ly
-+ 12 14
(22) (24)

For application in refrigeration systems and heat pumps.

Technical data:

* Protection class: P44 (TIEC 529/EN 60529)

* Ambient temperature (housing): -50°C to +70°C

» Storage and transportation temperature:  -50°C to +70°C

* Medium temperature: -50°C to 70°C

* Operating pressure; -0.9 bar to 31 bar

+ Leakage test pressure: see ype code /
pressure range

o Vibration resistance: 4g(10...1000 Hz)

+ Electrical rating

Heating load (AC1): 24 A/ 230V AC

Inductive load (AC135): 10A /230 V AC

Inductive load (DC13): 0.1 A/230V DC
3A/24V DC

Start-up (AC3):
Motor rating (FLA):
Locked rotor (LRA): 144 A/ 230V AC
o Medium compatibility: HFC, HCFC, CFC
not released for inflammable refrigerants

14447230 V AC
24 A /230 V AC

* Dimensions:
width x height x depth (mm): 139 x 75 x 44
without reset button, without pressure connector

Type code:
Ps2-0 @0
@ Function
A = Both sides: automatic pressure control

eg PS2-ATA

B = Both sides: pressure cut out, external manual
reset, TUV/DIN 32733

C = Left: pressure hmiter, automatic,
TUV/DIN 32733, Right: pressure cut out,
external manual reset, TUV/DIN 32733

G = Lefi: pressure cut out, external manual reset,
internal manual reset, TUV/DIN 32733

L = Left: automatic pressure control.

Right: pressure control, extern. manual reset

M = Left: automatic pressure control.
Right: convertible reset from Rto A

R = Both sides: pressure control, external man. reset

5= Both sides: Safety pressure cut out, internal
manual reset, TUV/DIN32733

T = Left: pressure limiter, automatic, TUV/DIN
32733, Right: safety pressure cut out,
internal manual reset, TUV/DIN32733.

U= Convertible from function ‘R” to *A’

W =Both sides: pressure limiter, automatic,
TUV/DIN32733

NOTE: Manual reset versions in combination with the low
pressure side of Pressure Range 7 or Y have a low pressure
manual reset function. Manual reset versions in combination
with the high pressure side of Pressure Range 7, 8 or Y have
a high pressure manual reset function.
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Pressure Controls Series PS2
Type C7A

—_—— —

Fig. 3

19,5

28,5

-—

1000

[

@ Pressure range (leakage test pressure) left/right
7= A0.75..3bar (25bar) G ... 31 bar (36 bar)
8= 6 ... 31 bar (36 bar) 6 ... 31 bar (36 bar)
9= 40.75...3 bar (13 bar) 6 ... 31 bar (36 bar)

Pressure connection

A =T7/16"-20 UNF male;

C = R1/4 male, stainless steel with steel bellows

K =1 m capillary tube with nut 7/16"-20 UNF,
schrader valve opener

L= 1/4"-<ODM solder with Im capillary tube

U= 6 mm -ODF solder, B0 mm length

X =1" -0DF solder, 80 mm length

F = 14-18 NPTF, stainless steel with steel bellows

A Safety instructions:

+ Read installation instructions thoroughly. Failure to
comply can result in device failure, system damage or
personal injury.

oIt is intended for wuse by persons having the
appropriate knowledge and skill.

« Before opening any system make sure pressure in
system is brought to and remains at atmospheric
pressure.

+ Ensure supply voltage and current of electric device
match rating on PS2 name plate. Disconnect supply
voltage from system and PS2 before installation or
service.

* Do not exceed test pressure.

* Keep temperatures within nominal limits.

Function/Type of switch (Fig. 1):

Fig. 1a: Automatic reset function
Fig. Th: Manual reset function for low pressure reset
Fig. Te: Manual reset function for high pressure reset

* PS2  Pressure switches are equipped with two
independent SPDT snap action contacts switching from
11-12(21-22) to 11-14 (21-24) on rising and from 11-14
(21-24) to 11-12 (21-22) on falling pressure.

Reaching the preset switch point on rising pressure,
contact 11-12 (21-22) breaks while contact 11-14 (21-
24) makes and vice versa on falling pressure.

 Terminal labels 11, 12 and 14 refer to the lefi side of the
control and terminal labels 21, 22, 24 refer to the right
side of the control.

* PS2 w. manual reset (high pressure/low pressure reset):
Reaching the preset switching point contact 11-14 (21-
24) breakes (low pressure switch) or contact 11-12 (21-
22) makes (high pressure switch) and locks in this
position.

After the pressure rises or drops by a fixed differential
the switch can be reset by pushing the reset button.

* PS2 with manual reset are “trip-free”.
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Pressure Controls Series PS2
A0
* Type C7A
. Mounting (Fig. 2):
Fig.4 * PS 2 controls may be installed by using a mounting plate
D) 3 or as a wall-mounted device against a flat surface.

i —Psl
"Cut i minus DT
is Cut out

L Range spindle / Bereichsspindel

@ Lockplate / Sicherungsblech

@ Differential spindle / Differenzspindel

@ Electrical terminals / Elektrische Anschlussklemmen
& Check-out lever / Testhebel

& Cable entry grommet / Kabeldurchfiihrung

Fig. 5a
-

3 r

Fig. 5b
F

@ Upper setpoint / Oberer Schaltpunkt

@ Lower setpoint / Unterer Schaltpunkt

@ Differential = constant / Differenz = konstant

@Turning range spindle / Drehungen der Bereichsschraube

& Upper setpoint / Oberer Schaltpunkt

@ Lower setpoint / Unterer Schaltpunkt

@ Differential = variable / Differenz = variabel

® Turning differential spindle / Drehungen der Differenzspindel

* Use universal thread M4 or UNC8-32 mounting holes for
installation via mounting plate

# Use the standard mounting holes at the backside for wall
mounting.

» Use mounting screws supplied with control

* Mounting screws must not penetrate control backside by
more than 8 mm to ensure proper operation

® PS2 can be installed in any direction except upside-down

«In order to achieve protection class P44, the
following instructions must be observed:
+» Cover must be closed and cover screw fastened
<+ Control must be mounted against a flat surface so

that all openings on the housing backside are fully
covered

Mounting direction:

Any direction except upside down

Pressure connection (Fig. 3):

« Connection of the pressure side depends on the exact
model / pressure connector.

* Connectors A, C, FF and S: Do not apply torsional load to
pressure connnector: use second spanner to counter-
balance torque when tightening pressure connection.

« Connector A: high pressure versions (pressure range ‘37)
are equipped with a snubber to dampen pulsations.

* When connecting PS2 to the hot gas line of a
refrigeration system, a pipe, capillary or flexible tube of
at least 80 mm shall be used to allow sufficient
temperature drop between refrigeration line and pressure
switch bellows.

* K-type connectors: Use copper gasket supplied with
control.

Electrical connection (Fig. 4):

* Note: Comply with local electrical regulations when
conducting electrical wiring. Wire size must match the
electrical load connected to the switch contacts.

o Feed cables through rubber grommet at switch bottom.

¢ Oplionally, the rubber grommet may be replaced by a
standard PG 13.5 cable gland.

» Connect wires to terminals 1, 2 and 4. by taking into
account switch fumetions as shown in Fig.s lato le.

» Fasten terminal screws with torque 1.2 Nm.

s For electronic applications with low electrical loads
(voltage <24 V and current <50 mA) gold plated contacts
are recommended.

Setpoint adjustment (Fig. 4, Fig. 5):

* PS2 pressure switches come with individually adjustable
range and differential depending on the exact model.

* Manual reset switches always have a fixed differential.

e Use a flat screw driver or a 4" refrigeration (square)
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Pressure Controls Series PS2
Type C7A

[§1]

© Reset button for external reset /
Riickstellknopf bei externer Handriickstellung

Fig. 6b

@ Reset button for internal reset /
Riickstellknopf bei interner Handriickstellung

Fig 6¢

E]

@ Universal reset toggle: position manual reset / Konvertierbarer Reset in
Position: Handriicktellung

@ Universal reset toggle: automatic reset / Konvertierbarer Reset in
Position: automatische Riickstellung

wrench to adjust setpoints as described below.

* Adjust upper selpoint using the range spindle.

* Adjust lower setpoint by turning the differential spindle.

¢ Upper setpoint — Differential = Lower setpoint

o A separate gauge must be used for exact adjustment of
the setpoints. The integrated display scale can only be
used for obtaining approximate settings.

o Refer to the ALCO catalogue for standard factory
settings.

Manual reset / Universal reset (Fig. 6)

o Manual reset (external); Press the reset button as
indicated by Fig. 6a.

« Manual reset (internal): Remove the housing cover and
press the reset button as indicated by Fig. 6b

o Note that the reset 1s “trip-free’, i.e. reset is only possible
if the pressure has reached its resel treshold.

o Universal reset: Remove the cover and change the
universal toggle to the desired position (manual reset or
auto reset) as indicated by Fig. 6c.

Check-out lever (Fig. 4)

* Use the check-out lever to manually override the
electrical contact position for testing out the system

¢ Use the check-out lever on low pressure switches to
manually override the electrical contact position for
evacuating the refrigeration system

Standards

« DIN 32733 / EN 12263: specilic models

o Low Voltage Directive T3/23EWG, 93/68/EWG,
EN 60947-1; EN 60947-5-1

* UL/CSA: all models (pending)
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9.6  Primary water pump

Fully installed and plumbed-in water pump. (see technical specifications and appendix).

The pump is switched on by turning the master switch to position "1" and the control switch for the pump
likewise to position "1" I.

The water is kept in constant circulation. The water pump is interlocked with the compressor, i.e. cooling is
unable to take place if the pump is not on.

It is essential that the pump is filled with the cooling medium and de-aerated before it is started.

Type Grundfoss CR 5-6 U
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GRUNDFOS DATA BOOKLET

CR, CRI, CRN

Custom-built pumps
50/60 Hz

BE > THINK ) INNOVATE » GRUNDFDS'%
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Technical data

Low-NPSH pumps

60 Hz
Dimensional sketches Dimensions and weights
Dimensions [mm] Netweight
Pump [kg]
type  Ovalflange DIN flange B2 DI D2 D3 z
Bl B1#B2 Bl B1+B2 & o
CR5-1 314 545 338 570 331 141 109 - 228 269
CR5-5 357 638 382 663 281 178 110 - 299 340
CRS6 384 BAS 402 &90 281 178 110 315 366
CR57 411 692 435 717 281 178 110 - 332 173
CRS8 43R 719 462 744 281 178 110 - 340 381
CR5-9 465 746  4%0 F71 281 138 110 - 344 3BS
CRSI0 494 831 521 856 335 178 110 40.3 444
CR5-11 523 858 548 BB 335 178 110 - 4056 447
CRS-12 5500 885 5% 910 335 178 110 410 451
CR5-13 577 949 02 974 372 220 134 - 503 544
CRS14 604 976 629 1001 372 220 134 510 55.1
CR5-15 631 1003 €56 1028 372 220 134 - 5L& 557
CR5-16 658 1030 683 1055 372 220 134 522 563
CR5-18 - - 767 1158 391 320 134 300 - 705
CRS-20 - - B2l 1212 391 220 134 300 - TLB
RS 27 875 17266 391 220 134 300 128
CRS5-24 - - 929 1320 391 220 134 300 8.1
e
g
Electrical data 3 x 220-255/380-440 V, 60 Hz
Puriptype PMot':»r Full load current Power factor Motor efficiency
5 [kw] Iy [A] Cos By E [%]
CR 4 11 2.50-4.00/2.6 0.89-0.84
.
Electrical data 3 x220-277/380-480V, 60 Hz
Motor Full load current Power factor ar efflcl !
Pump type Py [kw] Iy [A] Cos Ty Sk l{e[fsfc,]c oy T:T
[ 15 570 5.00/3.30 2.90 0.89-0.78 805 82.0 5.90 8.40
CR5-6 23 B.05-5.95/4.55-4.00 0.90-0.81 B3.0-84.5 5.50-9.50
CR5F 2.2 B.056.95/4.65-4.00 0.90-0.81 §3.0-84.5 6,50-9.50
CR5-8 2.2 B.05-6,95/4.65-4.00 0.90-0.81 B3.0-84.5 6.50-9.50
CR59 3.2 R.05 6.95/4.65 .00 0.900.81 83.0 845 650950
CR5-10 1.0 10.6-9.00/5.10-5.20 0.90-0.83 BS.0-86.0 7.40-110
CR 511 3.0 10.6-2.00/6.10-520 0.90-0.83 B5.0-86.0 1.40-11.0
CR5-12 30 10.6-9.00/6.10-5.20 0.90-0.83 85.0-86.0 740-110
CR5-13 4.0 13.6-114/ 1.85-6.60 0.92-0.85 B6.0-57.0 8.00-12.0
CR5-14 4.0 13.6-11.4/7.85-6.50 0.92-0.85 B6.0-87.0 8.00-12.0
CR 515 4.0 13.6-11.4/1.85-6.60 0,92-0.85 B0,0-57.0 B.00-12.0
CR5-16 4.0 13.6-11.1/785-6.50 0.92-0.85 86.0-87.0 8.00-12.0
CR5-18 5.5 18.8-15.6/10.8-9.00 0.92-0.85 B6.5-88.5 8.20-12.4
RS20 55 18.8-15.6/10.8-9.00 0.97- 085 86,5 88.5 8.30-17.4
CR5-22 5.5 18.8-15.6/10.8-9.00 0.92-0.85 B5.5-BB.5 8.20-12.4
CR5-24 75 255-22.6/14.6-13.0 0.92-0.80 R7.5-89.0 950-116
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General data Custom-built pumps
Custom-built pumps Variant overview
Grundfos offers a wide range of custom-built variants of The overview of custom-built solutions refers only to
the CR type range for a variety of demanding industrial the CR, CRI, CRN range.

Applications. The overview is divided into the following parts:
Featuring superior reliability like the standard products, . Motors

the custom-built pumps meet the strictest demands for

robustness and trouble-free operation. + Shaft seals

With these multistage in-line pumps, based on the well- = Rumps,

known CR type range, Grundfos meets the customars’ Motors

needs for pumps capable of handling : :

S - The standard range of motors meets a wide variety of
+ high-ternperature liquids application demands.

+ high-viscosity liquids such as paints and varnishes For special applications or operating conditions,
+ volatile and explosive liguids and Grundfos offers custom-built motors such as
- aggressive liquids + explosion-proof motors for hazardous atmospheres
+ special installation requirements. (ATEX approved motors)
The Grundfos CR range . mf:'tors \I'vith anti-condensation heating unit for hu-
mid environments
Matertal werslons: + efficiency class 1 motors
« Castiron/fstainless steel, W.-Nr. 1.4301 =(CR o [ewerbise mnlors
+ Stainless steel, W.-Nr. 1.4301 =CRI + motors with multi-plug connection
+ Stainless steel, W.-Nr. 1.4401 =CRN - motors with thermal protection.
+ Titanium =CRT
Shaft seals
Pump types:

RIP Grundfos offers a wide range of special-purpose shaft
CR1s,1,3,5,10,15 20, 32, 45, 64 and 90. seals and shaft seal arrangements for the pumping of
Pumped liquid temperature: liquids such as
—40°C to +180°C. + aggressive or corrosive liquids
This data booklet gives an overview of some of the i parltlcle—carrylr?g “?U'fjs
custom-built solutions offered by Grundfos. toxic or explosive liquids
If the data booklet does not provide a solution to your high-viscosity or sticky liquids
specific pumping needs, please contact your local and for operating under conditions such as
Grundfos company with a detailed description of your 4 Iv high
problem, and we shall get down to work - for youl eI g I lesoticd]

+ extremely high or low temperatures.
Pumps
The pump can be custom-built for special operating
conditions and applications such as
+ highinlet pressures
+ high-pressure systems up to 50 bar
+ horizontal mounting
+ applications demanding belt-driven pumps
+ pharmaceutical and biotechnological applications
+ applications requiring low NPSH.
H:\Siemd

SR NnFﬂS'x




07.09.2012 Operating Instruction

Healthcare chiller of the KPC Series

KKT

chillers

T

Version , 05 Type KPC 212-L-U/S page 61
Motors Custom-built pumps
General information The heating unit keeps the motor temperature constant

during nights and prevents condensation.
The Grundfos standard range of motors meets a wide Grundf tor: & ilabl ith anti d t
variety of application demands. For special applications hru)rg_ o3 rr;o O R PSSy avalldle VI Arb-eanteiaan
or operating conditions, Grundfos offers custom-built eating unit
motors such as 1% 220-250V, 50 or 60 Hz
+ explosion-proof motors Mator type Power of heating unlt [W]
« motors with anti-condensation heating unit RACAL GO0 23
| ) : MG 121 - MG 132 1
+ low-noise motors Sies i
+ motors with multi-plug connection
= Reference numbers
« efficiency class 1 motars
« motors with thermal protection. Mgtas (v Referencemumbsar
0.37-11 98 97 78
Explosion-proof motors Low-noise motors
rolon kR0 RpeslonnaRt or SstIEnRn-pIoRt Grundfos offers low-noise Siemens motors with a noise
iR, level 7-8 dB below that of standard motors
Grundfos can supply ATEX approved motors in 2GEExe I eve ’
T3,2GEExdIIBT4, EEx 2D T125" and EEx 3D T125° version. Note: The 15 kW and 18.5 kW standard motors for the CR
All Explosion-proof motors has angular contact bearings series are low-noise types.
and PTC.
Reference numbers
VEM 2G EExe Il T3 is only available up to 28 kW as EExe
motors are derated. Motor [kw] Reference number
Up to 22 98 98 39
Reference numbers 30 -3 98 98 38
— 15 98 98 3/
Moter Reference
VEM CEMP VEM " " <
L {26 EExe 1| T3] {2G EExd 11B T4) (20 T125°) (30 T125%) nmber Motors with multi-plug connection
?;ji; : 3:33:; Motors fitted with a multi-plug connection [Harting°
s . G449 540 plug) enable easy connection to the mains.
1951 ot w8 A3 5 The drawing below shows examples of different multi-
037-15 . 9899 16 plug positions.
2.2-40 . 89937
55-15 . 9899 36
211 . 289875
15-45 ° 98 9851
030 - 45 [ e 98 9612
0.37 - 45 | ° 98 9513
Motors with anti-condensation
heating unit
High humidity may cause condensation in the motor. .
Slow condensation occurs as a result of low temperature =
at night; rapid condensation occurs as a result of shock ';:
cooling caused by direct sun followed by tropical rain. S
Designed to IP 65, Grundfos motors are capable of oper- é
ating continuously in applications with up to 85% 5
humidity and temperatures up to 25°C and short-time up =
to 95% humidity at temperatures up to 40°C. g'
In applications with constantly high humidity levels above
85%, the drain holes in the drive-end flange should be Reference numbers
open. This changes the motor protection level to IP 44. Totor [kW] Y
IfIP 55 protection is required due to operation in dusty envi- 0.25 - 1.5 kW 89186
ronments, it is recommended to fit an anti-condensation
heating uniton the stator coil ends.
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Motors Custom-built pumps
Motors with thermal protection Thermal switches

I A
Grundfos offers motors with built-in bimetallic thermal SR e L S
switches or temperature-controlled PTC sensors (ther- The thermal switches must be connected to an external
mistors) incorporated in the motor windings. control circuit to protect the motor against slow over-
Grundfos motors from 3 kW and up have PTC sensors heating. The thermal switches require no tripping unit.
{thermistors) as standard. Protection according to IEC 34-11: TP 111 (slow over-
heating). As protection against seizure, the motor must
be connected to a motor starter,
Thermal switches tolerate the following maximum
loads:
Umax =250 VAC
In =15A
Imax = 5.0 A (locked-rotor and breaking current).
The figure below shows an example of a typical circuit of
a three-phase motor with built-in bimetallic thermal
switches.
U2 LN
| =
100
S1p-
L]
72T . W |
TR
EF-2 :
L i 7 Y
-
Key to figure:
51 On/off switch
KL Conactor
t Thermal switch in motor
M M olor
hi M otor starter
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Shaft seal arrangements Custom-built pumps

Back-to-back double seal Back-to-back double seal
with pressure intensifier with dosing pump

1]

It

o
o 3
]
3 =
] =
= o
= 2
&
N N S
Dimensions E
Note: One dosing pump installation can supply several
_+_. pumps fitted with back-to-back double seal.
Connections are all 14",
| Note: Connecting pipes/hoses are not included.
Dimensions
u = : Additional height of seal chamber
im i da] Pump type
[mm]
L ‘ CR, CRI,CRN 13,5 108
L ﬂI f J_{} CR, CRI, CRN, 10, 15 and 20 90
e Ll CR, CRM 32 210
CR, CRM 45 240
a | CR, CRN 64 166
4 CR, CRN G0 184
S
[ID () J § Referance numbers
[ 1 [ 1 E Reference number

Dosing purmnp,
max. 16 bar 98 0% 08
Pump type a b N
[mm] [mm] [mm]

CR,CRI,CRN1,3and 5 197 108 128
CR, CRI, CRM, 10,15 and 20 234 a0 140
CR, CRN 32 342 210 155
CR, CRN 4% 3449 240 164
CR, CRN a4 349 166 154
CR, CRN 90 355 184 170

The dimension b is the additional height as compared to
the standard pump.

Reference numbers

. Material Reference number

Pressure intensifier

{not available for CRT) AlADLE M 9B98 92
AlS1316, EPDM 980861
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Shaft seal arrangements Custom-built pumps

Sectional drawings
CRI,CRN1,3and5 CRI, CRN 10, 15 and 20

12"
Ajrvenl

Airvent

Shaft seal

Liguid = 4
Air chamber

Shaft seal

Liquid
Air charmber
Fipe

=
3
4 g
o =
g
3 CR, CRN 32, 45, 64 and 90
Airvent 172" y :
Shaft seal
Fipe
charnber
Bush
&
]
%‘
E:
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Pumps Custom-built pumps
Dimensions
CR, CRI, CRN 15,1, 3 and 5, support for base plate and pump head

X X
[mm] [mm]
Motar B H L c Connections
[kw] [mm] [mm] [mm] [mm] DIN oOval, PIE, FlexiClamp
0,31-0.55 B1-58
0.45-1.10 B1-64
150230 138 140 50 P1-80 105 80
3.0.4.0 B8
55-75 B1-114
For pump height B1, see the CR, CRI, CRN data booklet.
CR, CRI, CRN 10, 15 and 20, support for base plate and pump head
CR, CRI, CRN 10 CR, CRI, CRN 15{20
X X
[mm] [mm]
Motor B H L C Connections
[kw] [mm] [mm] [mm] [mm] DIN, Oval, PIE, Flexiclamp DIN, Oval, PIE, Flexiclamp
0.31-0.55 B1-65
075-1.1 R1-69
i 170 174 50 e 110 120
3.0-1.0 p1-89
For purnp height B1, see the CR, CRI, CRN data booklet.
CR, CRI, CRN 10, 15 and 20, support for base plate and motor
CR, CRI, CRN 10 CR, CRI, CRN 15,20
X X
[mm] [mm]
Mator Y AR AAA, B BE ] H L AB Connectlons
kW]  [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] " piN, oval, PIE, Flexiclamp DIN, Oval, PIE, Flexiclamp
55 215 326 366 140 180 58 200 50 275
75 215 326 366 10 180 58 200 50 275
1 254 384 124 210 260 10 200 50 334 110 120
15 254 384 424 210 260 40 200 50 334
18.5 254 384 424 254 310 40 200 50 334
CR, CRN 32, 45, 64 and 90, support for base plate and motor
CR, CRN 32 CR, CRN 45, 64, 90
X X
[mm] [mm]
Motar A AA AAA B BB D AB H L Connection
[kw] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm] DIN
15 140 520 380 125 165 200 20 290 60
22 140 520 340 125 165 200 220 290 a0
3.0 150 310 100 110 180 190 245 290 60
1.0 190 370 430 110 180 178 275 290 60
55 216 395 155 110 180 158 300 290 60
75 216 395 455 140 180 158 300 290 60
1 254 440 500 210 275 130 340 290 60 2 177
15 254 455 515 210 266 130 340 290 60
18,5 254 455 515 254 310 130 340 290 60
22 279 485 545 240 310 110 365 290 60
30 318 540 600 505 365 a0 410 290 60
37 318 510 500 305 365 a0 10 290 60
15 356 580 610 310 370 &5 150 290 60
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Performance curves el
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9.7  Switch gear

The switch gear is fully installed, connected and complies with the technical requirements of the VDE 0113.

For parts see circuit diagram.

The unit is switched on by means of the master switch.

When the master switch is turned to Pos 1 the water pump is started and, should the thermostat require
cooling, the compressor is turned on.

In order to prevent the compressor from being switched on for short intervals, the time-delay relay hinders the
start procedure. After the time has passed by and the compressor has been at a standstill, i.e. after a pause of
approx. 1 minute, the refrigeration process will commence immediately if the thermostat has switched it on.

Circuit diagram  switch box enclose
Circuit diagram  transformer enclose
Circuit diagram  panel enclose
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9.7.1 Electronic temperature controller

Temperature regulation is attended to by the temperature controller installed in the switch box. It controls the
leaving temperature of the medium and switches the refrigeration compressors and/or the capacity reducing
valve (hot gas solenoid valve) on or off.

The digital temperature gauge shows the actual readings of the initial medium temperature.

The reference value is shown by pressing the reset button.

Setting for the parameter values under 2.4.

Set leaving temperature 9°C
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Electronic temperature controller

Temperature regulation is attended to by the temperature controller installed in the switch cabinet. It controls the
leaving temperature of the medium and switches the refrigeration compressors and/or the capacity reducing valve (hot
gas solenoid valve) on or off.

The digital temperature gauge shows the actual readings of the initial medium temperature.

The reference value is shown by pressing the reset button.

Settings for the parameter values - see chapter 4.6 Operating Instruction Industrial Cooler of the KPC Series.

Set leaving temperature 18°C

ST 1( 6-Stages temperature controller ST710-PWHVM.26
TrROEONIS

Front view
General Data After "Mains ON" the display will show “OFF” when Standby function is activated. Otherwise
the display shows the actual value.
The LED “°C” stands for temperature display in °C,
“bar” stands for pressure display in bar,
“%” stands for power display in %.
button 1: UP Simultaneously pressing the SET button together with the UP button increases the value of the

setpoint or selected parameter.

button 2: DOWN Simultaneously pressing the SET button together with the DOWN button decreases the value

of the setpoint or selected parameter.

button 3: with this button its you can switch to power display.

button 4: SET

Pressing this button displays the setpoint value.

button 5: StandBy Standby-Mode can be activated for this button by parameter A45.

C®OLEE

The function of the controller can be programmed by a various list of parameters. The adjustment can be done in three levels. In order
to prevent accidental or unauthorised changes to the preset parameter values, access to the parameter levels has been made
difficult.
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ST 1( 6-Stages temperature controller ST710-PWHVM.26
TrTReRIE
First level SET-POINT adjustment

The controller is normally at the Setpoint Level. Under normal working conditions the display shows the actual value of the process.
The Setpoint 1 is displayed by pressing the SET button. If the SET button is pressed with either the UP or DOWN button Setpoint 1 is
increased or decreased. The same procedure for Setpoint 1' if E1 is closed.

Settings for the parameter values S1, S1’ - see chapter 4.6 Operating Instruction Industrial Cooler of the KPC Series.

Note: The setpoint can be set over a LON network too.

Second level Setting of P-Parameters

Simultaneously pressing the UP and DOWN button for about 4 seconds switches the controller to the Parameter Level, and allows
adjustment of the P parameters.

Use the UP or DOWN button to select the parameters.

To display and adjust the value, press the SET button and the existing value of the choosen parameter is displayed.

By simultaneously pressing the SET button and either the UP or DOWN button this value can be increased or decreased as required.
Settings for the parameter values P1 ... P44 - see chapter 4.6 Operating Instruction Industrial Cooler of the KPC Series.

Attention: At operation modes with bypass groups, the time of the power reduction valves will not be stored. the involved parameters
stay unchanged.

Third level Setting of A-Parameters

This level contains the safety relevant characteristics which are pre-set by the factory.

In order to prevent accidential or unauthorised changes to the preset parameter values, access to the A-parameter level has been
made difficult.

To enter the A- level simultaneously press the UP and DOWN button for about 3 seconds and ‘P1’ appears in the display. Press
the UP button until the highest p number is displayed. Keep the UP button pressed for a further 15 seconds and the display
will change to ‘PA’. Simultaneously press the UP and DOWN button until ‘A1’ is displayed.

The controller is now in the A-Level, and the parameters can be adjusted using the same method as in the P-Level.

Settings for the parameter values A1l ... A59, as far as LO and L1 - see chapter 4.6 Operating Instruction Industrial Cooler of the
KPC Series.

Information

If the display is changed from temperature to pressure (A15) the input has to be changed too. (A35)
Otherwise the display will show "FP" after leaving the parameter level.

The other case measuring input pressure and display temperature is possible. The pressure values of the defined range (A38 and
A39) are converted to temperature values according the refrigerant set in parameter A37.

Depending on input (A35), display (A15), and refrigerant, some parameters will be initialised with different values.
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ST

W

I RSNINEE

6-Stages temperature controller ST710-PWHVM.26

Technical data

Notice:

Measuring inputs:

temperature sensor Pt100, 3 wire, range -200...850 °C,
accuracy of controller +/-0,5 % of range, maximum +/-1 K
input 4...20 mA, optional 0...20 mA available.

The display range has to be set by the parameters A38 and A39.

Outputs: K1 - K5: relay, 250V /6 A (cos@=1), max. standing current 2 A, n.o, function set by parameter
K6: relay, 250V /8 A (cos@=1), max. standing current 5 A, n.o, function set by parameter
K7: relay, 250V /8 A (cos@=1), max. standing current 5 A, n.o, function set by parameter

The standing current at connecting point 9 is the summary of K1 - K6 an might not be higher than 8A !

Indication: One 4-digit red LED digital display, 13 mm high, for temperature- or pressure.
Three LED's for status messages, diameter 3 mm.

Supply: 16-36 VDC or 12-24 V AC +/-10 %, 50/60 Hz. power consumption max. 3 VA

Serial bus: 2-wire, twisted Pair, maximal length 100 m.

Connectors: Plug and socket connectors

connector A:
connector B:

12 points, Raster 5,0 mm, for cable up to 2,5 mm?2
11 points, Raster 3,5 mm, for cable up to 1,5 mm?2

Ambient conditions:

-20...+70°C
0..+55°C
75 % maximum without dew

Storage temperature:
Operating temperature:
Relative humidity:

Weight:

app.130¢g

Enclosure:

Protection category to the front IP65, IP20 to the back

Error messages

Message reason action
Sensor error please check the sensor
F1 L
(open circuit or shortcut)
Fp wrong setting A15 or A35 new setting

(A15 and A35 don't fit together))

temperature alarm at upper- or lower limit

flashing display (if activated)
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9.8

9.8.1

Manometers in the refrigeration cycle

These gauges serve for performing maintenance work and testing the optimal running of the refrigeration
system.

They can be read off in order to quickly check the system against the factory settings, according to 2.3.

Manometers in the water circuit

These allow the pressure values of the pumps and the cooling medium system to be checked.

Min. System pressure suction end pump 1,0 bar
Max. System pressure delivery end pump 3,0 bar
Differential pressure pump approx 2,5 bar
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9.9 Parts of refrigeration-water cycle

9.9.1 Remote control 24 V DC control panel

See plan

9.9.2 Collective alarm

The red warning lamp in the door of the switch box lights up when one of the safety sensors has been triggered.
The cause of the error can be identified more exactly by means of the LEDs in the switch box. For the purpose

of external evaluation of the error signal, the collective alarm message can be accessed, potential-free, from
the terminal. (See also circuit diagram)

9.9.3 Flow switch

Monitors the water flow volume through the evaporator and shuts the device down completely if the min. water
quantity is reached.

9.9.4 Dirt trap

The dirt trap is fully installed (see Ri flow-diagram in the appendix) and protects the evaporator from dirt.

As a matter of principle the plant is to be operated with clean water. With that regular servicing of the filter is
unnecessary.

Caution! Work on electric and refrigerant circuits should only be performed by qualified operatives.
Observe the safety rules!
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Safety valve

Diaphragm safety relief valve
CALEFFI 531 series %" - 1°

Diaphragm safety relief valve for potable water systems,
with female-female connections.

Factory set at: 6 bar.
Maximum opening pressure: +10%.

Minimum reseating pressure: -20%.

Maximum temperature: 100°C.

Brass body.

Diaphragm and seal in EPDM.

Cover and handle in glass reinforced nylon.

531

(=
e
] u
K- Ao
E
A B C D E
3/4" 1" 30 G2 40,5
] 11/4" 38 144 48
11/4°111/2° 44 185 57,5
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Expansion vessel

2

’@ Flamco

Expansion Vessel Airfix A 25

For use on hot and cold water supplies including pump control, unvented HWS systems

and water boosting sets.

The Flexcon clench ring construction allows the water section to be coated before

assembly.

The inside and outside of these expansion vessels are corrosion resistant coated, both on

the water side and the gas side.

SPECIFICATION
Capacity: 25 litre
Maximum Working Pressure: 10 bar

Maximum Operating Temperature:

Diaphragm:
Clamp Ring:

Certification:

70 °C (343K).
Flexible rubber with rolling action.
Separate, zinc plated.

WRC listed and approved

. System connection.

. Water from system.

. Diaphragm.

. Clamp ring clamps diaphragm between the
two vessel halves.

. Gas charge.

. Gas filler valve.

oW R =

o N

The inside and outside of the Airfix expansion vessels have a corrosion
resistant coating on both the water and gas side of the vessel, with the
exception of the 2 and 4 litres. This makes the Airfix vessel fully corrosion
resistant. The plastic coating is resistant to 70°C and does not impart any

odour. colour or taste to the water.

Maintenance and servicing

Thia Airfix & expansion vesssal is maintenance-frea. If local laws
and regulations require the initial pressure to be chaclked r=gularly,
this shaoukd be doneg, If walar has baen lost via the safety vale,
the initial pressura may e oo low. This can only e checked by
Tirst depressurizing the system, Shut off the cold waler feed plpe
aned drain the bailer until the pressure is Q bar, Check the Initlkal
prassura (sae undar "Commissioning®). If tha initial pressure is too
lowe, IE should ba raised with compressed alr. Take care that the
prassure doas not excesd the maximum aperating pressurs, IF I
is no longer possiie to sat the comact initial pressura, the mam-
brane may be lkeaking; in that case, the entire vassel should be
rEpEane,

Commissioning

The initial pressure of the Al A expansion vesssl should come-
eoond to the pressure In the potable waier systemn, Le. it should
b 0.2 bar highar than the minimum water pips pressure at the
axpansion vessal. This ensures ihat the vesssl is completely emp-
tlad by pressure before mains watar flows to the bollsr,

The Initkal pregsure is shown on the vessals sticlkar The cormact
initial pressure is sst by Eleasing nitrogen. To lower the initial
praessure, procesd as followe: gull off the cap an the boitom of the
axpansion vessz from the filing valve, Ramove tha plug and push
the internal valve in slighthy to cause nitrogen to be released,
hWeasure the pressure In the expansion vessel at rrqular intsrvale
in orcer o sel the correct value, Re-Insart tha plug and screw 1 in
tightly to prevent keakage. Then push the cap onia the plug.
Carrect fiiting 1s Indicated by an audible clicl.
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Air vent
Honeywell Automatic Air Vent with integral shutoff and leak protection
Braukmann EA122-AA

1. Installation

It is necessary during installation to observe
codes of good practice, to comply with local
requirements and to follow the installation
instructions. The installation location should
be protected against frost and be easily
accessible.

1.1. Assembly

1. Screw in the automatic air vent at the
highest point of the boiler or circuit in the
heating system using a seal material
(PTFE or hemp).
® Use an open-ended wrench and

screw in tightly.

2. Ensure that the cap of the leak protection
is fully screwed down onto the lid.

3. Set the automatic air vent in the open
position by turning the housing until the
O symbol corresponds with the line on
the connection piece.

4. Fill system.

2. Method of Operation

Inside the automatic air vent there is a float
which operates a lever according to the
water level. When there is no water in the
housing, then the float opens the valve. Air
can therefore be vented from the heating
system during filling. When the heating
system has been filled, the inflowing water
closes the valve and the vent is shut off.
Water usually contains oxygen which
bubbles off during operation of the system
and collects at the highest point. The
automatic air vent must therefore be fitted
at the air collection position (highest point
on a boiler or pipework circuit). The closing
force of the float valve is very small and
therefore water-borne dirt can prevent the
valve fully closing, which results in the
valve dripping slightly. Expanding discs are
built into the valve to prevent this dripping
occurring. These discs expand when wet

and then shut off a secondary valve,
thereby preventing leakage.

3. Inspection and Maintenance

The automatic air vent must be regularly
inspected because the function can be
affected by the presence of collected dirt.

1. Close the automatic air vent by turning
the housing until the symbol @
corresponds with the line on the
connection piece.

2. Unscrew the cover and remove
complete with the float.

3. Clean all parts carefully or if necessary
replace with spare part No. 0900577
and then reassemble.

4. Check whether the cap of the leak
protector is fully screwed down on the
cover.

4. Range of Application

Hot water heating systems, radiators, wall
and ceiling-mounted air heaters, air
collection vessels, pipe circuits, boilers and
air separators.

Not suitable for mineral oil or liquids with
mineral-oil based additives.

5. Technical Data
Operating temperature: max. 110 °C

Operating pressure: max.6.0 bar
Connection sizes: R'a" +%/s" or
R4"+ 3"

6. Options
EA 122 - AA = Conneclion sizes R'/s" + ¥/s"
EA 122 - BA = Connection sizes R4+ 3/s"

7. Service Parts
Cover complete with float Part No. 0900577
Leak protection discs

complete (Pack of 5) Part No. 0900761

Offen /u
Closed
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Honeywell Automatic Air Vent with integral shutoff and leak protection
Braukmann EA122
Operation

®-@ ® ®

Maintenance

T

e

— Clean or replace
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Flow control valve

TA STAD: Balancing, pre-setting, measuring, shut-off, draining
HYDRONICS

Pressure class: PN 20
Temperature:

Max. working temperature: 120°C
Min. working temperature: -20°C

Material:

The valves are made of AMETAL @ .

Seat seal: Stem with EPDM O-ring == = Flow direction
Spindle seal: EPDM O-ring
Handwheel: Polyamide Marking:
AMETAL ®is the dezincification resistant alloy of TA. Body: PN 20/150, DN and inch size.
Handwheel: Valve type and DN.
Setting STAD

Setting of a valve for a particular pressure drop, e g corresponding to 2.3 turns on the graph, is carried out as follows:
1. Close the valve fully (Fig 1).
2. Open the valve 2.3 turns (Fig. 2).
3. Using a 3 mm Allen key, turn the inner spindle clockwise until stop.
4. The valve is now set.

Fig. 1. Valve closed Fig. 2. The valve is set at 2.3 Fig. 3. Fully open valve

1 2 3

o= o=

o=

To check the setting: Close the valve, the indicator shows 0.0.

Open it to the stop position.
The indicator then shows the set value, in this case 2.3 (Fig. 2).
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Dirt trap

The dirt trap in form of Y-Strainer is fully installed (see 4.10 in Water chiller control scheme (122)) and protects the
evaporator from dirt.

As a matter of principle the plant is to be operated with clean water. With that regular servicing of the filter is
unnecessary.

Replacement sieve

Sealing ring

Operation Interval Carried out by

Inspection Inspection of the location and water | According to operating conditions | User or specialist
tightness of sieve insert and seal
ring

Inspection and Cleaning or if necessary According to operating conditions | User or specialist
Maintenance replacement of sieve

Cleaning and if necessary
replacement of the sealing ring

Caution! Work on electric and refrigerant circuits should only be performed by qualified operatives. Observe the safety
rules!
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Solenoid valves

ALCO 2-Way Solenoid Valves
200 RB

Type Order- Connection Nominal Capacity Q, (kW)
No. Solder/ODF Flare/SAE Liquid Hot Gas
mm | inch mm | inch R134a R134a
200RB3 T3 801239 10 3/8 | | 6,6 3,0
200RB4 T3 801 190 3/8 15,5 71
200RB6 T5 801 186 16 5/8 273 12,5
Type Order- kv- Vp Coil
No. Value min. Type
m¥h bar
200RB3 T3 801 239 0,4 0,00
200RB4 T3 801 190 0.9 0.05 ASC
200RB6 TS5 801 186 1,6 ’
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10.0 TROUBLE SHOOTING

KIND OF TROUBLE CAUSE ELIMINATION
e malfunction of plant/system | 1. power failure check mains connection
2. feeler of thermostat check feeler:
defective clamp feeler and measure
the resistance
check thermostat:
bridge feeler = the
thermostat relay should
shut and the compressor
should start
check feeler:
3. feeler malfunction clamp feeler and measure
the resistance
e malfunction of pump 1. main switch not switched on switch on main switch
2. control switch on 'OFF' switch control switch to
'AUTO'
3. main fuse defective replace fuse
4. fuse for control current replace fuse
defective
5. pump motor defective replace motor
6. flow controller responded check water quantity
7. shortage of water check system pressure,
clean strainer
e still malfunction of 1. overload trip of pump main switch to '0', push in
pump protection interrupted overload trip
control circuit
e pump makes gurgling 1. circuit is not completely - vent and fill up with water

noise

vented
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KIND OF TROUBLE

CAUSE

ELIMINATION

compressor stops

Klixon tripped

Klixon defective

wait until compressor
cooled down; perhaps clean
condenser or provide fresh
air supply

- replace Klixon

malfunction of refrigerating
machine

control thermostat stopped
machine, return
temperature too cold

to check function, level
down adjustments, wait
until return temperature
rised

still malfunction of
refrigerating machine

low pressure in refrigerant
circuit

plant looses refrigerant
dryer in liquid pipe dirty
pressure relief valve
defective

solenoid valve in liquid pipe
defective

high pressure in refrigerant
circuit

condenser dirty
fan defective

outside temperature too
high

pressostate for condenser
control defective

find leak, seal, refill circuit
replace dryer
replace pressure relief valve

- replace solenoid valve

clean condenser

put right electric cause;
check fuses

spray condenser with water
replace pressostate

refrigerating machine starts
and stops short-termed

not enough fresh air supply
for condenser;

high pressure pressostate
tries to protect refrigerating
machine against overload

provide enough fresh air
supply and fresh air
removal; get
rid of short-circuit across
fresh air and exhaust air

find leak, seal, refill circuit
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2. notenough pressure of
refrigerant circuit;
refrigerant partly escaped;
diminished pressure switch
shut down compressor

KIND OF TROUBLE CAUSE ELIMINATION
e not enough refrigeration 1. airin water circuit vent system
power

2. fallen below minimum water
agitation quantity

3. not enough fresh air supply
for condenser

4. not enough refrigerant in
circuit

design cross-section of
water pipe right;

perhaps open check valve in
water circuit completely,
increase pipe cross-section
provide enough fresh air
supply and fresh air
removal; get
rid of short-circuit across
fresh air and exhaust air

find leak, seal, refill circuit
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11.0 Preventitive Maintenance

Service and maintenance should always be carried out by skilled technician and, where possible, under a maintenance
contract. Nevertheless, certain routine work can be effectively carried out by non-specialists and may become important
factor in preventing future damage to the plant.

Weekly Check

Check the working of the compressor:

Look out for too high head temperatures or suspicious noises.

Check the Freon charge through the sight-glass

Check that fans are rotating normally and not making unusual noises

Check that the temperatures is within the accepted limit.

If it is not, check that all the seperate elements of the unit are working, by switching them on

individually.
If they are not, see the fault finding guide (point 10.)

Two -monthly Check

The air conditioner unit:

1. Check the air filter and replace it if necessary

2. Check the air circulation fans and check that the bearings are not heating up
3. Check that the heating elements work, by switching them to “MAN”

4. Switch cooling system to “MAN” and check that it is in full working order

5. Check the compressor temperature.

6. Check there is no ice accumulatins on the evaporator.

7. Check that the warning lights on the display panel are working properly.

8. Check the main voltage between all the phases

9. Check the principal and secondary circuits thoroughly, inspect the overload cut-outs and
thermal relays.

10. Pull out the fuses to check that the safty system works.
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The condenser

1. Air cooled units:

Make sure that the fan motor and the condensing coil are working efficiently, if necessary

clean the coil.

Electric heater

1. Check the heater coil

2. Check the overheating protection switch

3. Check the fuses
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12 Safety notes

12.1.Notes for refrigerant

R 134a

R 407C

R 404A

1,1,1,2 Tetraflourethane F3C-CH2F
>99 %

1,1,1,2 Tetraflourethane F3C-CH2F52
%
Pentafluorethane F3C- CHF2 25 %

1,1,1 Trifluorethane F3C- CH3 52 %
Pentafluorethane F3C- CHF2 44 %
1,1,1,2 Tetraflourethane F3C-CH2F 4

Difluormethane CH2F2 23 % %

Possible dangers
Pyrolysis in poisonous and corrosive products:

Hydrogen fluoride, fluorphosgene Hydrogen fluoride, fluorphosgene

possible in traces

Hydrogen fluoride, carbon dioxide,
fluorphosgene possible in traces

Discharged gas: Emerging liquid can cause freezing

First-aid measures
o After inhalation: Bring the afflicted person into fresh air and position them comfortably while protecting
yourself. Call doctor. Commence mouth-to-mouth resuscitation if breathing has stopped.
o After skin contact: First leave the caked clothing on the skin. Rinse the cold-damaged areas with lukewarm
(never hot) water. Do not rub! Cover sterilely. Seek medical treatment.
o After contact with eyes: With splashed eyes, rinse out at least 15 minutes with clean water or eyewash
solution. Consult an ophthalmologist.
After ingestion: Ingestion is not considered a potential means of exposure (gas).
o Notes for the doctor: Do not administer catecholamine or adrenaline-ephedrine medications.

o

Measures for fire-fighting

o Suitable extinguishing agent: Product that does not burn itself. Coordinate extinguishing measures to
surrounding fire. Cool containers by spraying with water.

o Special dangers from the material, its combustion products or emerging gases: Dangerous gases and
vapours build during pyrolysis.

o Special protective equipment for fire fighting: Independent breathing apparatus and acid-resistant
protective suit with deployment in the immediate vicinity.

o Further information: The effect of fire can cause bursting or exploding of the container. Flammable gas-air
mixture possible under certain conditions.

Measures upon accidental release
o Environmental protective measures: Do not allow to penetrate into the environment if possible.
o Procedure for cleaning: Allow product to evaporate
o Further information: Avoid allowing the product to get into the drain or closed spaces.

Handling and storage
o Handling: Protection against fire and explosion: Heating leads to increased pressure and risk of bursting.
Cool endangered containers with water. Open containers slowly and carefully.
o Storage: Containers can be stored outside. Provide sufficient ventilation in closed rooms. Avoid strong
sources of heat - danger of bursting. Keep containers tightly closed. Storage class: 2A

Personal protective gear
o Respiratory protection: Omitted with sufficient ventilation. Independent breathing apparatus within closed
spaces, with insufficient oxygen supply, with considerable or uncontrollable release. Only use respiratory
protection in accordance with international / national norms. Only use insulating devices, no filter devices.

o Protective gloves: Chemical-resistance protective gloves. Recommended material: Polyvinylalcohol.
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o Protective eyewear: Close-fitting protective eyewear.

General safety and hygiene measures
o Do not inhale vapours/aerosols.
o Do not eat, drink or smoke while working.

12.2 Instructions regarding machine oil

First aid measures

o After inhalation: While protecting yourself, take the affected person to where there is fresh air and keep
them calm. Fetch a doctor.

o After skin contact: Remove contaminated, soaked clothing. Wash down skin with water. If symptoms occur,
seek medical attention.

o After eye contact: Rinse with eyelids held open for at least 10 minutes using clean water or an eyewash
solution. Seek the advice on an eye specialist.

o After swallowing: Do not induce vomiting. Rinse mouth with water and drink two glasses of water. Seek the
advice of a doctor.

o Instructions for the doctor: Symptomatic treatment and supportive therapy as indicated.

Fire-fighting measures
Minimal fire risk. Product only ignites at very high temperatures.
o Suitable extinguishing materials: Adapt to the environment. Carbon dioxide, powder and foam extinguishers.
Use water only with caution in order to avoid any potentially severe generation of vapours.
o Particular hazards from the material, its combustion products or any gases issuing from it: Irritating vapours
can be released in the event of thermal decomposition.
o Special safety equipment for fighting fires: Respiratory equipment independent of circulating air and acid-
resistant protective suit for use in close proximity.
o Further information: The effect of fire can lead to the container bursting or exploding. Ignitable gas/air
mixtures are possible under certain conditions.

Measures for unintentional release
o Environmental measures: Do not allow to enter the drainage system or any bodies of water. Absorb with
sand, earth or other similarly absorbent material. Fill a container for correct waste disposal.
o Cleaning procedure: Clean contaminated areas with water.
o Further information: Inform the police or authorities in charge in the event of penetration into bodies of
water or the drainage system.

Personal safety equipment
o Respiratory protection: Unnecessary if there is sufficient ventilation. Respiratory equipment independent of
circulating air for use within enclosed rooms, with insufficient oxygen supply, with considerable or
uncontrollable release. Only use respiratory protection according to international/national norms. Only use
insulation devices, no filter devices.
o Hand protection: Safety gloves. Recommended material: Nitrile rubber.
o Eye protection: Tight-fitting protective goggles.

Handling and storage
o Handling: Avoid longer periods of skin contact. Avoid inhalation of high mist concentrations. Avoid inhalation
of high vapour concentrations.
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o Storage: Suitable material for packing drum: Mild steel. Securely seal unused containers to prevent
penetration by moisture. Keep away from strong oxidising agents.

13.0 List of spare parts
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