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1 General Remarks, Safety Warnings

Industrial cooler Type KSC 215-L- U/S

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

Manufacturer: ait-deutschland GmbH
Industriestrafe 3
95359 Kasendorf
Germany
T+49 9228 9977 0O
F +49 9228 9977 149

After-sales: ait-deutschland GmbH
After sales dept.
IndustriestraBe 3
95359 Kasendorf
Germany
T +49 9228 9977 7190
F +49 9228 9977 7474

Refrigerant R134a
Total filling weight outdoor model 2 x 12,0 kg
Permitted working pressure: 19 bar

1.2 Maintenance

The cooling block must be serviced at least twice a year by a Chiller company.

1.3 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:

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

Maintenance must be carried out by properly trained personnel.

Only genuine KKT spare parts must be used.

For KSC215-L-U/S: Ethylene glycol must be added to the rate of min. 35vol% to max. 38vol%.

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

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.
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1.4

Safety 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.

-Do not operate the Chiller without ethylene glycol! The cooling water must contain min. 35% to max. 38%
ethylene glycol.

-Nominal static filling pressure when Chiller has been switched off: 1,5bar.

-Don”t handle valves while the Chiller is running

-Ethylene glycol be added at the rate of min. 35% to max. 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 113.

OBSERVE THE SAFETY RULES

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

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
Observe the safetv rules!

Warranty void if manual removed from chiller.
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2 General description

The chiller KSC215-L-U/S are fully assembled, factory inspected and tested, and suitable for fully-automated
operation. The water ethylene glycol mixture that undergoes cooling is constantly circulated by the pump in a
closed system which is monitored by an flow switch and an expansion tank. The temperature is controlled by
an Siemens SPS. The settings 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 condenser-pressure is controlled by a Frequency inverter for
the condenser fan speed.

The chiller KSC215-L-U/S are fitted with low-pressure sensor as protection against freezing and excess
temperature. With this, it is possible to set leaving water temperatures from +19°C to +22°C.

Ethylene glycol must be added at the rate of min. 35vol.% to max. 38vol.% and it depends not on the
ambient temperature!
Do not use automotive ethylene glycol!!!

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

Cooling block Type KSC 215-L- U/S
Air-cooled design for outdoor use, 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 removable for maintenance using

casement-fastener caps.

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

Condenser axial-fans controlled by frequency inverter depends of the condenser pressure. Ventilators equipped
with protective-grating on the delivery side

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

Cooling-unit for fluid cooling, consisting of:
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Stable base-frame construction made of steel-profiles, powder-coated. SCROLL-motor compressor, of fully
hermetic construction with suction-gas cooled design complete with special shut-off valves placed at the
pressure and suction side. Vibration-absorbing-mounted compressors. Cooling circulation with coolant-
collectors, coolant shut-off mounting, filter-dryer, inspection glass and moisture indicator, fluid solenoid-valve,
service-valves as well as the complete internal cooling pipe work made of Cu-pipe with coolant and special oil
filling.

High-capacity plate-vaporizer of plumbed design. Heat-exchanger plates with optimized profile for safety
coolant and built in expansion-valve.

Vaporizer and suction-side pipe work, diffusion-seal insulated.
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Safety pack for the cooling circuit, consisting of:

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

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

Temperature control as hot gas by-pass control with one regulating solenoid valves for each circuit.

The supply temperature of the water circuit is controlled by a Siemens SPS.

Additionally there is an connections to the MR for signals “run” and several faults

Condenser pressure control via pressure transmitter in the cooling circuit and frequency inverter, overload relay
for system safety.

Internal cold water / ethylene-glycol (AFN) piping made of Cu-pipe, brazed, with diffusion sealer, surrounded by
armaflex insulation.

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

Switch-cabinet integrated 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.

A pump post-relay for the safety of the vaporizer as well as pot. proof contacts for "supply-control" and
"collective fault messages".

The switch cabinet of the outdoor version contains a switch cabinet heater and a mechanical switch cabinet
ventilator.

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

2.1 Functional description

The cold water pump starts as soon as the master switch 5Q1 have been turned from “OFF” to “ON”".

The pump main switch should 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 of the refrigerating compressors is cut off during start-up.
The pressure on the delivery side of the pump rises directly with the system pressure.
Should this fail to be in case the plant has either a leak or insufficient water. A flow switch acts to prevent

freezing of the evaporator when water volumes drop. The refrigerating machines switch on as soon as the
safety sequence, flow switch and control motor-protection pump is in order.
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Alag 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 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 delay provides overload protection to the compressor.

The refrigerant circuits which starts first is changed after 24hours when the difference between the water
return and supply is smaller than O,7K for a dedicated time .

2.1.1 High-/Low- pressure control

The high-pressure sensor shut off the compressor via SPS if the pressure rises up to 18,9bar.
In series the second compressor will run.

If the sensory high pressure control is not in function a high pressure pressostat is installed.

The high-pressure pressostat reacts to excess pressure of the magnitude of 19,2 bar
by shutting off the compressor.

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 low-pressure sensor also switches off the compressor when the pressure sinks to 0,5 bar. The sensor is
by-passed during start-up for 30 s.

Causes of this include

- defective Expansion valve,
- low outdoor temperatures,
- low level of refrigerant.

If the pressure rises to 1,0 bar, the compressor will switch on again automatically.
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2.1.2 Electronic controls

The control system consists of a Siemens SPS. The reference value is set at the works at 20°C for the outlet
temperature. The sensor for the SPS is installed on the outlet side.

Regulating refrigerating capacity

The exact regulation of the leaving temperature is achieved by means of controller and hot gas by-pass
solenoid valve. The setting is based on steady capacity regulating.

Condenser pressure regulation

the condenser-pressure is regulated with help of the Frequency Inverter.

- see captions 4.5 “Frequency Inverter Settings” and 11.5 “Frequency Inverter”
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3 Brief operating instructions

See also chapter 5 - 10 in this operating instruction

3.1

3.2

Installing, maintenance and repair

Only qualified operatives with the requisite knowledge, equipment and facilities should maintenance and
repair the KKT chiller.

If its necessary to change the filling weight of the refrigerant circuit, please note:
Fill only with the refrigerants listed on the manufacturer name plate, and only up to the indicated filling

weight.
|See also the enclosed Installing instruction

Linking to power supply

The size of the connection cable had to be conform to the local regulations. For current values and power
input see wiring diagram page 2.

The industrial coolers of the KSC series are generally designed for a main supply of 480V 3Ph 60 Hz.
The connection L1, L2, L3, PE is performed via the terminal block X1 (power supply) in the switch cabinet.

The cooling block is switched on via the main switch 5Q1.

3.3 EMC Compatibility and Grounding

This comments are compiled to help the field electrician to install the grounding of the power supply and to
get a EMC Compatibility.

All electrical equipment produces radio and line-borne interference at various frequencies. The cables pass
this on to the environment like an aerial.

The basic countermeasures are isolation of the wiring of control and power components, proper grounding
and shielding of cables.

A large contact area is necessary for low-impedance grounding of HF interference. The use of grounding
straps instead of cables is therefore definitely advisable.

gt

Ground clip Ground plate

Moreover, cable shields must be
connected with purpose-made ground
clips.

The grounding surface must be highly
conductive bare metal. Remove any
coats of varnish and paint.
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The width of the grounding wire must be min. 16mm?2 (AWG 6) or of the same width of the power supply.
The grounding must be an isolated ground and must connected on the ground terminal (X1) in the switch
cabinet. The ground resistance must be less than 10 Ohm.

Metal cable conduits are not allowed for grounding.

The piping of the chiller (supply and return) have to be grounded too.

Do not share the ground wire with other devices.

Always use a ground wire that complies with technical standards on electrical equipment and minimize the

length of the ground wire.

When using more than one Inverter, be careful not to loop the ground wire.
(e.g. a CT-Chiller KPC108-L-U/S stands near an Avanto-Chiller KSC215-L-U/S)

O X

OK @ @ @ NO @ E

3.3 Filling the unit with water-ethylene glycol-mixture

Water to be used (de-ionized water / destilled water / VE water / bartly de-ionized water)
This type of water has to be purchased and provided locally

Mix it with Ethylene-glycol at the rate of min. 35% to max. 38%.

Use ethylene-glycol of only one manufacturer.

(e.g.: DOWTHERM SR1-Dow Chemical, Safeflow EG-Clariant)

Do not mix two ore more different manufacturer for one water-ethylene-glycol circuit.

Open front panel and fill to a pressure of min.1,5 bar via the feed cock when the pump is off.
After filling, check all connections for leakage.

Don’t use propylene-glycol or automotive antifreeze

See also the enclosed Installing instruction|

3.4 Draining air from the unit

The KSC 215 includes a closed water system.

If air get out of the system the water pressure drops down. If that happens you had to check the water
pressure and if its to low you have to refill the water circuit.

The procedure should be repeated until no more air is in the system
After all these steps, turn the main switch in position "1". If all the prerequisites for operation have been met,
the chiller will start at the latest 1 minute.

In case of malfunctions: search for faults, take note of Chapter 9, TROUBLE SHOOTING, in this manual.
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|See also the enclosed Installing instruction
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3.5 Setting the clock in the SPS (Siemens S73)

See also Installations Instructions cap. VIII SPS Settings
Setting the clock on the operation panel OP73
Remark: The function of the button F1, F2. F3 and F4 will shown above the buttons at the screen.
The following steps are to be used:
1. Switch on the main switch 5Q1
2. Now the chiller is running in autarc.
3. If the date and time displayed are incorrect, change them using the following steps.

4. If the display shows any failure please press back till the display looks like figure 2

| SIEMENS | SIMATIC PANEL

| KKT chillers
" KS8C215 Version 0.0

ACTUAL SET - FAULT SYSTEM

Abbildung 1 figure 2

5. Than press ,F4“.
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| SIEMENS | SIMATIC PANEL

<
System screen

Date Mode

back Lang. =
IMM!

6. Than press ,F2“

HELP

"R

| SIEMENS | SIMATIC PANE

—

month day

Date / 'T'Ime's;t 12/31 /2000

back - time 10:59:59 AM

7. Press “Enter” and the “left arrow” and “right arrow” to set the cursor for change the values with the “up
arrow”, “down arrow”. Close with “Enter”.

HELP

"B

8. Than change the cursor with up arrow to the date.
With left arrow” and “right arrow” change the possition of the cursor wihtin the date and with the “up
arrow”, “down arrow” change the values. Close with “Enter”

9. Press F2 for setting.The black sign show that the time will be set in the opertion panel.
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Date / Time:

12/31/2000

| setting

' back [ 10:59:59 AM

10.With “Back” yo

u go to System

11.With another “Back” you will go to the first picture.
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3.6 Connecting the Data Cable

X8 Chiller
Cabinet

Data

Transfere
Cable
164£t/50m

Y-Cable

X96 ACC

Overvoltage
Protector

Filter out

X81 ACC
Roof
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4 Technical Specifications

4.1 Data sheet

Model

Dimensions

Weight without refrigerant load
Weight with load

Shipping weight

Weight total refrigerant load
CO2 equivalent

Number of fans

Quantity of air

Refrigerant

GWP

Required quantity of refrigerant
High-pressure switch

Water connection inlet
Water connection outlet

Cold water temperature outlet
Cold water temperature outlet
Tolerance

Primary water pump type
Rated water capacity

Rated water pressure
Ambient temperature

Cooling capacity

Rated cold water outlet temperature
Temperature of surroundings
Main supply

Control voltage

Fluctuations in main voltage
Fluctuations in Frequency

Power input

Loudness

Outdoor
Depth 940 mm
Breadth 3040 mm
Height 1850 mm
ca. 1070 kg
ca. 1100 kg
ca. 1600 kg
24,0 kg
34,4 tCO2
4
2x 18000 ms3/h
R134a
1430
See name plate
19,2 bar
2 G" female
2 G" female
min. 19 °C
max. 22 °C
+0,5 K
CR 10-05
min. 7,8 m3/h
7,5 bar
min. 20 °C
max. +48 °C
60,0 kW
20 °C
48 °C

480V / 3Ph /60 Hz

24 VDC
max. -14/+10 %
max. +1 Hz
max. 29 kW
at 10 m 61 db(A)

\\FILERO2\Allgemein\02 - Technische Unterlagen KKT\Originale\830xxx Bedienungsanleitungen\KSC\83002302.Ka KKT chillers_KSC215-US.doc




Operating Instruction
Healthcare chiller of the KSC Series

T

KKT

chillers

Version , Revision 09“

Type KSC 215-L-U/S

page 19von138

4.2 Dimensional drawing Type KSC 215-L- U/S
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4.3 Water chiller control scheme
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5 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.

Weight and dimensions see
“Data sheet”, chapter 4.1

158inch

min.

min. 4,000mm

1ifting tube
disnater max: 1.23ineh/Admn

dipneter min: 1.18dngh/aGmm

material thrickness: min. 0.12Zinchidan
langth: 47.24inch/1,200m

*Attention: don't use metal rope !!
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6 Installing the chiller

The plant should be mounted in an upright position on a stable foundation.

(Weight with load: see technical specifications).

A distance 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 following installation plans.

See also enclosed “ Installing Instruction ‘|
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waterchiller installation I

Immer frei halten
Alwaye keep unobstructed

=
[+
S|E Lufteinlad
2=
] air inlet
o] -
eH b
==
o e
e2leE
L AArIA I,
=
2
=i=1
2 4E
]
3 a
==
=]
=
77,
Q|E
=|E
—o
glg
2 .-." Bedienungsfeld
c E operator control panel
B
Frei halten Luftaustritt
keep free air outlet
{ I )| 8
o E
=
I =l
F 5 It}
E = D = = = P
Wi NG
min.100mm IR |

min.200mm
%/Eetonfundmnt / _concrete bedZ 77 %_

3,0680mm

min.128.47inch
min.3,260mm

‘ I 120.47inch

WaBe fir Betonfundaments, eventuell entsprechend

den ortlichen Verhdltnissen anpassen.
Dimensions for tha concrete bed

should be adjusted according to local circumstances.

min.8.00inch

-

\\FILERO2\Allgemein\02 - Technische Unterlagen KKT\Originale\830xxx Bedienungsanleitungen\KSC\83002302.Ka KKT chillers_KSC215-US.doc




Operating Instruction l K K I

Healthcare chiller of the KSC Series )
chillers

Version ,Revision 09“ Type KSC 215-L-U/S page 24von138

7 Notes on the water connections

The water connections between industrial coolers of the KSC series and the IFP of Siemens can be made of
stainless 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 choosing 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.

1. Pipe sealing cord. There are a number of brands available, however we use Loctite 55
2. Teflon Tape and a Anaerobic sealant.

3. Teflon Tape an Nylog sealant.

As with any sealant, the application instruction must be followed for proper use.

|See also enclosed “ Installing Instruction *
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8 Power supply

The power supply is wired to the terminal block in the junction box (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 KSC 215 L-... must be run with fuses of no less than 60 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 PE, L1 L2, L3, .

See also 11.24 “Circuit Diagram”
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9 TROUBLE SHOOTING

KIND OF TROUBLE CAUSE ELIMINATION
e malfunction of 1. power failure asymmetry, over voltage or check mains connection and
plant/system low voltage asymmetry relay 5A1
2. temperature sensor defective check sensor 15B1
clamp feeler and measure the
resistance
3. simatic 8N1, 8A1, 8A2, 8A3 and 8A4 check MMC-Card
malfunction check power supply 24VDC 7Uland
fuses 7F1 and 7F2
check fuse 26F1
4. chiller “not ok” data transfere cable
check overvoltage protection
e malfunction of 1. main switch 5Q1 not switched on switch on main switch 5Q1
pump 17M1 2. motor protector 17Q1 defective replace motor protector 17Q1
3. fuse for control current defective replace fuse
4. pump motor 17M1 defective replace complete pump
5. flow switch responded 10B1 check water flow
6. shortage of water check system pressure, clean strainer
e |eaking slide seal (a | 1. air on top of pump check the air vent on top of pump,
leaking slide seal is: | 2. dirt in the watercircuit change pump
when on the buttom flush and clean the watercircuit, refill
of the pump is with new 35-38vol% water ethylene
permanent a glycol mixture
puddle)
e still malfunction of | 3. overload trip 17Q1 of pump protection main switch to '0', push in overload trip
pump interrupted control circuit
e pump makes 1. circuit is not completely vented vent and fill up with water/Ethylene
gurgling noise glycol
e compressor 18M1 | 1. Klixon/INT69 tripped 18A1 and 21A1 Check Fuses 18Q1 and 21Q1
and 21M1 stops wait until compressor cooled down;
perhaps clean condenser or provide
fresh air supply
2. Klixon/INT69 18Aland 21Aldefective
replace Klixon/INT69
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KIND OF TROUBLE

CAUSE

ELIMINATION

malfunction of
refrigerating
machine

1. simatic stopped machine, return
temperature too cold

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

still malfunction of
refrigerating
machine

1. low pressure in refrigerant circuit

plant looses refrigerant

dryer in liquid pipe dirty
pressure relief valve defective
expansion valve 9Y1 and 16Y3

2. high pressure in refrigerant circuit

condenser dirty
fan defective

outside temperature too high
pressure sensor 20B1 and 23B1 for
condenser control defective
Frequency inverter defective

find leak, seal, refill circuit
replace dryer

replace pressure relief valve
replace expansion valve

clean condenser

put right electric cause;
check fuses 20Q1 and 23Q1
spray condenser with water
replace pressostate

replace frequency inverter 20U1
and 23U1

refrigerating
machine starts and
stops short-termed

1. not enough fresh air supply for
condenser;
high pressure pressostate tries to
protect refrigerating machine against
overload

2. not enough pressure of refrigerant
circuit;
refrigerant partly escaped; diminished
pressure switch shut down compressor

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

not enough
refrigeration power

1. airin water circuit

2. fallen below minimum water agitation
quantity

3. not enough fresh air supply for
condenser

4. not enough refrigerant in circuit

vent system

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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9.1 Typical Failures

[#85¢] = electrical item designation

kind of failure

plain text display

symptoms

possible cause

solution

=afety high pressure 1861 and 2161

fault safety high pressure refrig. circuit
Tord

compressar 1or 2 do not run

condensor refrig.circuit 1or 2 dirty

tlean condenser

high pressure

fault high pressure refrig. Cireuit 1 or 2

water becomeslis too hot

one or two condenser fans defactive
[20M1,20M2 or 23M1,23M2]

change fan [20M1,20M2 0r23M1 23M2]

one or two winding protector of condenser fans defective

change fan [20M1,20M2 0r23M1 23M2]

one or two winding protector of condenser fans
ewitched off

check izolation and current and change the
defective component

fault frequency inverter condenser fan
refrig. circuit 1 or 2

Frequecy inverter defective [20U1 oder 23U1]

change frequncy inverter [20U1 oder 23U1]

pressure sensor defective [20B1 oder 2381]

change pressure sensor [2081 oder 23B1]

contactor defective [13K3 oder 13KE]

change contactor [13K3 oder 13KE)]

afety high pressure switch defective [1881,2161]

change safety high pressure switch
[18B1,21B2]

presaure sensor defective 2061 oder 2381]

thange pressure sensor [2081 oder 23B1]

ambient temperaturs too high

ambient temperature 100 high

high preasure over 19bar(275.6PSI)

armbient temperature over 48°C (118.4°F)

OW preasure

fault low pressure refrig.circuit 1or 2

compresser do not run

failing of refrigerant of cause leakage

seek and zeal the leakage, refill refrigerant

water becomesiis too hot

condenser presaure control defective [20U1 oder 23U1]

check the controller of frequecy inverter

expangion valve defective (closed) [9Y1 oder 16Y3]

change expangion solenoid valve[d'Y1 or 16Y3)

relais of expansion valve failure [18K2 oder 21K2]

change the relais of expansion valve[18K2 or 21K2]

pressure sensor failure of condenser pressure
control [2061 oder 2381

thange pressure sensor [2081 or 2381]

ice between fiter dryer an
expanzion valve

filter dryer blocked

change filter dryer

pressure sensor defective [9B1 oder 963

thange pressure sensor 961 oder 963

ambient temperature too low

ambient temperature too low

low pressure below 2 bar(29 P5I)

ambient temperature below -20°C (-4°F)
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[#55EE] = electrical item designation

kind of failure plain text display ~ |symptoms possible cause solution
contactor [18K3 oder 21K2) or soft starter [18U1 ader change contactor [18K3 or 21K3]
compressor [18M1 oder 21M1] compressor do not run 21U1] defective change soft starter [18U1 or 21U1]
compressor do net run Felais [13K2,13K5] defective check and changs relais [13K2,13K3]

Type KSC 215-L-U/S

Version , Revision 09“

compressor [18M1 oder 21M1]

mator profection compressor 1or 2

overcurrent protector defecive [18Q1 oder 21Q1]

change overcurrent protector [18Q1 oder 21Q1]

compreasor [18M1 oder 21M1]

mator profection compressor 1 or 2

overcurrent protector switched off [1501 oder 21Q1]

check current and change the defective component

winding protection [13A1 oder 2141]

winding protection compressor 1 or 2

compressar is very hot

winding protector INT 69 switched off [1841 oder 2141]

check INT 63 [18A1 oder 21A1]

winding protection [13A1 oder 2141]

winding protection compresser 1 ar 2

aunchion ling is too hot

winding profector INT 69 defective [1841 oder 21A1]

change INT 69 [18A1 oder 21A7]

Relais defekt [13K1 21K1]

check and change relais [18K1 21K1]

cunction gas expansion valve defective

change sunchion gas expansion valve

zolenaid vavle hot gas bypass defective

change solenoid valve hot gas bypass

pump [17M1] pump do nat run contactor defective [17K1] change contactor [17K1]

pump [17M1] mator profection cold water pump overcurrent protectar switched off [17Q1] check current and change the defective component
flow switch [10B1] check flow switch and change if necessary [1081)
Relais [13K1] defective change relais [13K1]

flow fault fiow switch pump do not run [17TM1] dirt trap blocked clean the dirt frap

eolenaid valve on IFP (transfere station) defective

check the IFP (trasfere panel)

air in water circuit

vent and refill water circuit

water pressure foo low

refill water circuit up to 1.5 har{21.75PSI)
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[#558] = elecirical item designation

kind of failure

plain text display

symptoms

possible cause

solution

water temperature

water supply too cold

DDC defective

check the DDC

solenoid valve hot gas bypass defective

change the solznoid valve hot gas bypass

Type KSC 215-L-U/S

Version , Revision 09“

Relais solenoid vavle defective
[16K4,16K5,17K1,17K2, 14K4,1TKE]

check relais and change if necessary
[16K4,16K5,1TK1,17K2,14K4,17K3]

temperature sensor defective [1581,1562]

change temperature sensor

water temperature

water supply too hot

DDC defactive

check ODC

=olencid valve hot gas bypass defective

change the solznoid valve hot gas bypass

sensor temperature defective [361,962]

change temperature sensor

condenser dirty

tlean condensor

one or two condenser fans defective
[20M1,20M2 or 23M1,23M2]

change condensar fans
[20M1,20M2 ar 23M1,23M2]

one or two winding protector of condenser fans defective

change condensor fans
[20M1,20M2 ar 23M1,23M2]

one or two winding protector of condenser fans
switched off

check isolation and cument and change
the defective component

fault frequency inverter condenser fan
refrig. cirevit 1 or 2

Frequecy inverter defective [20U1 ader 23U1)

change Frequecy inverter [20U1 or 23U1)

pressure sensor defective [20B81 oder 23B1]

change pressure sensor [2081 or 23B1]

comprezsor 1 or 2 failure

SEE Compreasor

high pressure

se¢ high pressure

oW presaure

SEE [OW pressure

no display

no disply available

Chiller do not run

display defective

change dizplay

control fuse switched off [3F1, 5F2]

check current and change
the defactive component

fuse 24V [TF1,7F2]

"automatic fuse fault 24\"

fuse 24 transformer [302]

check current and change
the defactive component
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[$5] = electrical item designation

kind of failure

plain text display

symptoms

possible cause

solution

asymetrie relaiz [541]

"fault sequence relais”

Chiller do nat run

power supply phase wrong

check power supply and change two phasas if
necesaary

Type KSC 215-L-U/S

Version , Revision 09“

power supply overvoltage or low voltage

power supply one or more phase failure

asymetrie relais defective [3A1]

change asymetrie relais [341]

Simatic failure

no disply available

Chiller do nat run

display failure

change display

red sign on siematic shines

hardware failure

change hardware

fuse 24V [TF1,7F2]

no disply available

control fuse switched off [TF1,7F2]

check current and change
the defective companent

fuse 24V fransformer [502]

check current and change
the defective companent

failure on MR confrol monitor Siemens

display "Chiller nat ok

data transfere cable not connected

connected the cable shown in the installation manual

overvoltage protector not connected

connected overcurrent protector shown in the
installation manua

fuse [28F1] ewiched off

check current and change
the defective companent

only DOC is ok. Comgressor, pump

fuse 230V [5F1] "automatic fuse fault 230 an fans do not run fuse [3F1] defective change fuse [3F1]
overcurrent profector defechive [503] change overcurrent protector [5Q3)
avercurrent profector switched off [503) check current

emergency step "emergency top” chiller da not run emergency step button switched if mounted

\\FILERO2\Allgemein\02 - Technische Unterlagen KKT\Originale\830xxx Bedienungsanleitungen\KSC\83002302.Ka KKT chillers_KSC215-US.doc



Operating Instruction

Healthcare chiller of the KSC Series

T

KKT

chillers

Version , Revision 09“

Type KSC 215-L-U/S

page 32von138

9.2 Explanations about the automatic restart of the Chiller KSC215-L-...

The following power failure situations are considered:

1. Main switch: On

=> Off =>On

2. Mains supply: ok => power failure => power returns

9.2.1 Main switch: On => Off => On

When switching the main switch off and on again, the operator’s display shows the a failure message called
»phase sequence” (blinking) and at the electrical cabinet the green and the red indicator lamps are blinking to
indicate this failure. After a start-up time of around 20 sec., the chiller will restart automatically and the life bit
is on again. The red indicator lamp blinking goes off again and the green lamp continues blinking to indicate
that in the past in this situation a power failure / interruption occurred.

The chiller restarts automatically!!!!

In case the chiller does not restart automatically, the failure is still pending!

9.2.2 Mains supply: ok => power failure => power returns

Once power returns after a failure (phase sequence or phase failure), the screen also displays the error
message ,phase sequence” and the green indicator lamp at the electrical cabinet blinks to indicate that a
failure had occurred.

The chiller restarts automatically!!!!

Once the power supply has stabilized again, the chiller restarts automatically after a start-up time of around
20 secs, the red indicator lamp goes off, the life bit is on again, the green indicator lamp saying that a failure
was pending is still blinking and at the display the failure message ,phase sequence” remains visible.

In case the chiller does not restart automatically, the failure is still pending or another failure exists!

To set off the failure message at the operator’s display, press the ,ACK-button“ at the display unit.

The blinking green or red indicator lamp at the electrical cabinet becomes permanent (green lamp) or goes off
(red lamp), if the ,black RESET-button“ at the electrical cabinet is actuated.
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10 Preventive Maintenance: Weekly Check, Two times a year Check

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

1. Check the working of the compressor:

Look out for too high head temperatures or suspicious noises.

2. Check the refrigerant charge through the sight-glass

3. Check that fans are rotating normally and not making unusual noises

4. Check that the temperatures is within the accepted limit.

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

individually.

If they are not, see the fault finding guide (9 TROUBLE SHOOTING).

Two times a year Check

KKT chillers Inspection Requirements Task List

Check all control connections

Check cabinet gaskets, replace if leaking or
damaged

Check operation of controls

e Check and calibrate safeties

Tasks List Task List

Control Cabinet CHILLER COMPRESSOR
e Check and clean filter e Visual inspection of chiller, look for
e Replace filter if required o Signs of water, oil, or refrigerant leaks
e Check for contamination, corrosion, damage o Contamination, Damage, corrosion
e Vacuum clean the panel e Check for noise or excessive vibrations of compressor
e Check and tighten cable connections e Log Compressor operation into maintellance report
[ ]
[ ]

o Compressor discharge and suction pressure
o Record refrigerant temperature at
compressor, evaporator and condenser
o Chilled water outlet temperature
Chilled water Inlet temperature
o Record Compressor current and compare to
rated current
o Check oil level
Check operation of crankcase heater
Check operation of all electromechanical devices and
refrigerant control valves
Check relief valves

(@)
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e |eak Test refrigerant circuit
e  Check setting HP and LP switch
e  Check refrigerant moisture indicator
e  Check function of refrigerant metering and shut of
valves
e Check refrigerant connections for leaks, tighten where
required
AIR COOLED CONDENSER / FAN EVAPORATOR
e  Check for damage and corrosion e Check systems for contamination, damage, corrosion
e Check general condition of condenser and fan | ®  Record refrigerant temperature
e Check operation of condenser fan e Record inlet and outlet water temperature
e Check journal for noise or excessive vibration | ¢ Record superheat temperature
e (Clean fan blade and check for vibration e Leak check refrigerant and water circuit
e Check operation of condenser safeties
e (Clean condenser coil as needed
e |eak test condenser
CHILLED WATER SYSTEM CHILLED WATER PUMP
e Check chilled water piping and insulation for e  Check for contamination, damage, and corrosion,
damage e  Check Operation of pump
e Check compensators for damage e  Check rotary seals
e Check for water leaks e Check operation on controls and safeties
e Check water filter for dirt e Record current readings and compare to rated
e Check piping and fittings for damage and e  Check strainer for damage
leaks e (Clean strainer if required
e  Check function of bypass valve e Check for noise or excessive vibration of pump
e Check function and sealing of shut off valves
PIPE AND EXPANSION VESSEL ) ELECTRIC CONTROL PANEL MSR
e Check for defilement, damage, corrosion,
fixing ) ) e  Check for contamination, corrosion, damage
* Check msulat.lon for damage e Check integrity of protection covers and panels
*  Check operat!on of thermometers e Check and tighten all connection
¢ C.heck operation of .mar?ometers. e Check and tighten all operational components
e Fill system to to maintain operation level 1,5 e  Check contactors and relays for operation
bar
o . e Check contacts on contactors and relays
e Check and maintain ethylene glycol at min. ) . .
35% to max. 38% concentration e Check operatlon of swﬂches,.safetles and controls
e Make adjustments on operational controls and

Check operation of safeties
ventilate water circuit

safeties.
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11 Description of the individual parts

11.1 Evaporator

In the form of a brazed plate heat exchanger Type GEA Ecoflex M25-60 GLX with thermal insulation.
Type-tested helium test at10 - 8 bar. Test pressure Water 24 bar
Refrigerant R134a 37,5 bar

G EA Ecoflex Dimension sheet
Model 25
G mbH brazed plate heat exchanger
115
No. of plates L weight empty
mm kg i I~ AR S R -
6 25 3,5 o ) r
8 30 3,9 — ‘_d___ |
10 36 4.3 Iledium A Medium B - |
14 16 5.1 Izt Cutiet ]
20 61 6,3
24 71 7,1
30 87 8,3
40 112 10,3 . HE | |
50 138 12,3 E%i I
60 164 14,3 r j
80 215 18,3 th
WMedium A Medium B : : |
Chullet 2 4 | ( ﬂ
Connections Materials
threaded connection: R=1" I =29,5 mm plates and connections: W.-1.4401 (AISI 316)
soldered connection: di=35mm |=295mm 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
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Please check regularly the tightening bolts and coat them with a rust-protection agent (oil or grease).

ﬁ;pﬂmd'ﬂmﬂ

Single-Stage Hermetic Compliant SCROLL Motor-Compressor

11.2 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

WARNING

This icon indicates instructions to
avoid personal injury and material
damage.

CAUTION

This icon indicates instructions 1o
avoid property damage and possible
personal injury.

High voltage
This icon indicates operations with a
danger of electric shock.

0l

IMPORTANT
This icon indicates instructions to
avoid malfunction of the compressor.

Danger of burning or frosthite
This icon indicates operations with a
danger of burning or frosthite.

NOTE

This word indicates a
recommendation for easier operation.

il 2l

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

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.

@O0

Use personal safety equipment.
protective clothing, safety boots and hard hats should be womn
where necessary.

Safety goggles, gloves,
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1.3 General instructions

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.

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

WARNING
A High shell temperature! Burning! Do not touch the compressor until it has
= collisions and tilting.
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Single-Stage Hermetic Compliant SCROLL Motor-Compressor
Type ZR 16 M3E-TWD

Data Sheet
max. working pressures ISO 5149
high- / low-pressure 28,0 /170 bar
nominal speed (50 Hz / 60 Hz) 2900 /3500 min:_
displacement, theor. (50 Hz / 60 Hz) 356 /43,0 m¥h SL suction spud 1 %/4" - 12 Rotalock
lubrication by oil-pump DL discharge spud 1 1/4" - 12 Rotalock

oil charge

1 termminal box

40 |

; e - 2 rubber grommet
grade of oil (ester) Mobil EAL Arctic 22 CC 3 non-return valve
ICIEmkarate RL32 CF 4 Sight g|ass
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 Y 151 - 167 25,6 TWD
460 3. % 760 Y 158 25,6 TWD
|
]\'_'_“"@ S
I
o
&
o
o
g| /
Y ¥
SL
,\i\j S
QL
oL~
V.12.12.05
Accessories

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

This bulletin describes the operating characteristics, design features, and application requirements for
7.5 to 25 HP A/C Scroll Compressaors 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 35°C ambient temperature
11K suction gas superheat
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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
compressor because all load bearing surfaces are new and
require 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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. Single-Stage Hermetic Compliant SCROLL Motor-Compressor
i Type ZR 16 M3E-TWD

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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Module
R :
Protector Specifications :
o Type: Kriwan INT 69 SC/ Carel
n I Voltage: 24V AC; 230 V AC,120/240 V AC
1330 ! Control Rating: 60 VA, 25 A Inrush 300/375 VA 25/15 A Inrush
550 l Normal PTC resistance: 250 to 1000 Ohms
250 Trip resistance: >4500 Ohm +/- 20%
! Reset resistance: <2750 Ohms
e | Module time out: 30 minutes +/- 5 minutes
-20° ] .
e e Low Voltage Sensing: None
ure Phase Monitor: No
TR R R
Fig. 6: Thermistor Resistance Curve

L1/T1 neutral connection

L2/T2 line voltage connection

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

Fig. 7: Motor Protection Module

For protection in case of blocked rotor one 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 82 of the electronic module. If the compressoer 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 ohmmeter or signal buzzer:

- short-cut the already disconnected thermistor contactors S1 and S2 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 test if 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.

7. 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.

Caution: If you change a damaged compressor it is necessary to change the contactor or soft
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2.4 Application range
2.4.1 Qualified refrigerants and oils

IMPORTANT
D 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 L .
Products standard oil White oil / Suniso 3 GS Emkarate RL 32 3MAF

. . . Emkarate RL 32 3MAF
Servicing oil Suniso 3 GS / White oil

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
ql;rp 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” ZR94K* to ZR190K* ZR250K* to ZR380K"

i

o
=]

-
"

__166 _ BS _ 0
g 5. / || 5. o
¥ 2 . ||
£ E= 1§
E g =0 —1 E = |
g E‘ . ||
E £ R40OTC | E. -
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o o a0 —1 (=]
£ £ E a1 [— —
g £ | g
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Evaporating Temperature to {"C}) Ewaporating Temperature to (°C) Zrias Evaporating Temperature to ("C)
EWK Suction Superheat
[J25° suction Gas Return
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 eguipment according to weight. Keep in

the upnight 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
ranspo E-
[ - ; 0X
3 3 max. .
300 Kg X
| .
1 1 1 ‘
H E =
Figure 3

3.1.2 Positioning and securing

IMPORTANT

Handling damage! Compressor malfunction! Only use the lifting eyes
= 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).

Z 41801

I_l.J

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.

\\FILERO2\Allgemein\02 - Technische Unterlagen KKT\Originale\830xxx Bedienungsanleitungen\KSC\83002302.Ka KKT chillers_KSC215-US.doc




Healthcare chiller of the KSC Series

Operating Instruction l K K I

chillers
Version ,Revision 09“ Type KSC 215-L-U/S page 49von138
_ Single-Stage Hermetic Compliant SCROLL Motor-Compressor
L e Type ZR xx KCE-TFD-650

To identify compressors with Advanced Scroll Temperature Protecton, a label has been added
above the terminal box.

/’;ﬂ'ﬂﬂlﬂﬂ'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 o EmsrmonUChrs s oo e oo com? S STE

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
d
] MNAT = 120°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

1
| = | = | e | o | """I""” | rotor one thermistor for each phase is
s 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 nmeutral 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 ehain connection discharge port of the fixed scroll to
M1, M2 confrol circuit connection control 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 S1 and 52 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.
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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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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

- POE
1000 /
500 /

eiriteereeseernneeneearenneesseciiinEralQl
T I

1 I I
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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)
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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.

\\FILERO2\Allgemein\02 - Technische Unterlagen KKT\Originale\830xxx Bedienungsanleitungen\KSC\83002302.Ka KKT chillers_KSC215-US.doc




Healthcare chiller of the KSC Series

Operating Instruction l K K I

chillers
Version ,Revision 09“ Type KSC 215-L-U/S page 58von138
. Single-Stage Hermetic Compliant SCROLL Motor-Compressor
e Type ZR xx KCE-TFD-650
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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11.3 Condenser

The condenser is a refrigerant-air heat transferor consisting of copper pipes heat exchanger with aluminum

plates and two axial fans.
The fans are fitted internally with a full motor protector (Klixon).
The fans are controlled by the Frequency Inverter.

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 fans

must be protected from damage.

Fabr. H.T.E. Typ VH24
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11.4 Fans

The axial flow-fans suck the surrounding air through the condenser package and blow the warm air out at the
top. The chiller Type KSC215-L-... 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

exellent noise spectrum

100 % speed controllable
especially suited to installation in
applications

Application:

refrigeration technology

design A / direction of air flow ,V*
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

The sickle-shaped design of the pro-
filed die cast aluminium blade redu-
ces the blade passing noise consi-
derably. Optimal sound behavior,
however, can only be achieved in an
air guiding system that is well desi-
gned in terms of flow technology and
with a full bell mouth inlet (see the
section on installation notes).

The characteristic curve in Fig. 3
shows fan type FE056-SD_.4F_ina
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.

Axialventilator FE - Reihe
Axial fan FE - Series
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Fig. 3 FE056-SD_4F._
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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
contactprotection 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 of guard
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.

Mounting position and
air flow direction

\ ’ Installation position
,‘l 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:
KL2023 Not all axial fans are supplied in the
Axial fan FE, mounting position H airflow directions shown. Please read

the information on the data and dimen-

sions sheets.

KL2023a

Axial fan FE, mounting position Vu

e 8

==

% -

T KL2023b

Axial fan FE, mounting position Vo
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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~motor (2 branches): 1 single-TC
« 3~motors with one winding
(3 branches):
-BG 074 to 085: 1 single-TC
-BG 092 to 205: 1 twin-TC (2 TC's
switched in series)
+ 3~molors with wo 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 time 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 Hll Bell mouth inlet to fan

1V Affect of the bell mouth on
performance

Safety information

Ziehl-Abegg axial fans are designed to
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

o

>

B

+ 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-condilioning, air supply and air ex-
fraction. A special motor design makes the speed con-
frol 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 operaling 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 imperati-
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
fransport

+ Transport the fan(s) either in the original packaging or
greater fans using the transport fixtures provided (the
bored holes in the supporting arms, wall ring plates or
motor 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-

aration prior to installation.

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 an 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.

- Ensure that the clearance (gap) ,a"“ see
fig. between the fan impeller and the
stationary housing section is constant.

Distartion 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 operat-

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 to the contact protection

grille or the motar 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-

mance is still possible if a motor fails.
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ZIEHL"ABEGG

Axial Fans

Operating Instructions

Operating Conditions

» 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
(sinusoidal 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

* 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 condensati-
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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11.5 Frequency Inverter

The Frequency Inverter controls the speed of the condenser fans to get a constant pressure of refrigerant gas.

Y/ YASKAWA Frequency Inverter YASKAWA E7-Series
Mechatronics Selutions
P/Bar Condenser Pressune ffHz Output frequancy
i Reference: 14 Bar ki of tha inverter
25 - 504 £,
20 1 40 1
15 i ——— 30 1 /’_R
10 L
g
ts t/s

Condenser “ON" at low ambient temperatures.

P/Bar Condenser Pressune ffHz Output frequancy
# Reference: 14 Bar EE of the irmverter
25 4 e
20 4 40 4
15 ELE
w0y
L
g
s tfs

Condenser “ON" at nomal ambient temperatures.

P/Bar Condenser Pressune ffHz Output frequancy
A Reference: 14 Bar of the imverter

25 4 S04 f.

20 1 40

15 4/ 30

10 1 £

5 -
e L
tfs tis

Condenser “ON" at high ambient temperatures.

Settings for the modified parameter values - see chapter 4.5 Operating Instruction Industrial Cooler of the KSC
series.
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VYASKAWA Frequency Inverter YASKAWA E7-Series

Mechatronics Selutions

Digital Operator Display

DIGITAL OPERATOR JVOP 180
Text display
Line1  Left Comer “MODE" is lit -MODE- DRV Rdy
The inverteris in DRY mode. Disi |ay Menu
Line 2  Text description ofthe para- u/s- Uf: 14.1bar
meterindicated inline 2
Line 4 Pressure setpointin Bar U7-03= 14.0bar

U7-04= Osec

Pressing the UP/DOWN keys
changes the mode:

= Drve mode “DRV”

= Quick Programming mode
=Advanced Program mode
= Modified Constants

= Auto-Tuning

UP - Key
Selects user numbers
Increments setting values

Shift/Reset Key
Sets the no. of digts
Acts as the RESET-key

LOCAL/REMOTE-Key
LO: Operation via Operator

ig @B

=
'a]

e
m

RE: Operation via terminals

Function key 1
Function is depending on the
menu that is currently displayed

ﬂ

RUN - Key
@ GULNBN  Starts the inverter via
Operator

Line 1 Right Comer Rdy is

lit: Rdy = Ready

Line 3. Parameter Mo: Displaysthe feedback
value in “Bar’.

Line 3_Displaysthe ON Timer

Pressing the ENTER Key N

is used to get accessto the menus: EHNTER

=Access to operation data

=Access to quick programming mode
=Access toall parameters

= Access to all modified parameters
> Access to auto tuning mode

DOWM - Key
Selects user constant numbers
Decrements settingvalues

<

ESC - Key
Returns to the status before ESC
DATA/ENTER key was pressed

Function key 2
Function is depending on the
menu that is currently displayed

STOP - Key -
Stops inverter operation STOP
with the operator

I :
M
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% YASKAWA

Mechatronics Selutions

Frequency Inverter YASKAWA E7 -Series

Operation Example:
Changing the reference in screen P1-03

from a pressure sefpoini of 12,0 Barto 14,0 Bar

Press key until this text will be displayedRemarks:

ENTER

A
ENTER
i

P
oy

Programming Mode

P1-01
minlransducer

P101
s
P11
s
P103
minTransmitter  2X

P1-03
Pressure reference

14.0
Pressure-reference

P1-03 14.0 Bar The V1000 will not start in programm-model >

MNew pressure reference RESET

Programming is confirmed and the new value becomes active eam
ENTER

Enables Accesstoal
Parameter

The left character ("P”) of the parameter no.
is blinking.

P1-01 is blinking
Parametergroup P1is now active. >

P1-01is blinking
Parametargroup P1is now active.

P1-01 is blinking
Parametergroup P1is now active.

P1=03 is blinking RESET
Parameter P1-03 is now selected.

12.0_is blinking (default value)

P1-03 displays the value ofthis paramete
(e.q pressure reference in “Bar”) >
The walue can be changed by pressing —
the increment, decrement or shift key
as perthe example.

Reference has been changed.

To start the inverter it is neccessan.
to select the “Drive” menu.
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% YASKAWA

Mechatronics Selutions

Frequency Inverter YASKAWA E7 -Series

Short discription of the most useful parameters.

Change during
Crparation

Default
walue:

Manual

Para- Range:

3

m_a;. L
CASE Parameter

4 namea:

Condensing
Program

Initialize to
factory s

Reference
selection

Operation method
selaction

Pl control
mode selection

Proportional
gain [P}
Integral
= time (1)

PI-Output
characteristic
Acceleration-
time 1

Freguency refer-
ence lower lim it
| Input veltage
_ setting

1 WiHz - pattern
selection

Tl
Foy o=
o

Motor
rated current

g
-y
.

|

Function
Analog input A2

Momentary Power
loss bahavior

o
&

MNumber of
Auto-Restarts

[
=
-

Transducer range
low pessure

o)
=

Transducer range
high pressure

Pressure
reference

¥
B
G

L

Y
Pressure
sleep level

Pressure sleap
start delay time

Pressure

Pressure start
delavtime

@E

Parameter
MENLU: PROGRAMMING
Select Parameter group with LIP 7 DOWMN key.
Changes o the Selects
ndinvidual parameter parameter

Mode: 1sets the invarter inte Condensing mode; Changes
P1-01=0.0; F1-02=30.0: P1-03=14.0; P1-04=13.0; P1-05=2.0

Mode: 2220 sets the inverter back to factory settings.

Seits the reference input method; 0=0perator; 1=Terminals 2=
Comms; 3=0ption-PCE; S=Case-Software (Value in Bar)

Setthe run command input mathod: F=0pearator; 1=Terminals;
2 3=Comms; S=Case-Software (Auto-Switch- O3}

Mode: D=Disabled (Of}; 1=Enabled {On})

Sels the proportional gain as a factor from 0,00 to 25.00.
F-control is not active when the setlting is 0,00,

Sels the integral time {1} in 15 steps from 0.0 to 360.0s,
l-control is not active whenn the setting is 0.00.

Pl output characteristic : 0=output is positive; 1T=output is
negative (Reference increases —-> cutpul fraqueancy increases)
Sets the accelaration time to accalerate from 0 Hz 1o the max.
output frequency. CT1-02 sats the deceleration time.

Sets the output frequency lower limit as a percentage of

the max. oulpul frequency

Sets the inverter input voltage. This setting is used as a
reference value in protection functions.

Mode 6 = 60Hz, Variable torgue

Mode 5 = 50Hz, Variable torque

Thesea values will become the reference values for mator pro-
taction, torgque limits and lorgue control.

Mode “b" fixes analogue Input A2 as areference source
of the Pl control.

In mode “2" the YW1 000 will not trip because of undervoltage, once
power is back the drive will continue to run.

Automatically restarts after a supply fault occurs. Tha countar

is reset, once normal operation has continued for 10 Minutes.
Indicates tha min. pressure level of the transducer

{e.g-4_20mA =0 to 30 Bar: min. bavel is 0.0 Bar=4mA)

Indicates the max. pressure level of the transducer
(e.g.4_Z0ma =0 10 30 Bar: max

Determines the pressure level setpoint of the condensar.
Pressure lewvel unit is "Bar”.

level iz 30,0 Bar=20mA)

If the pressure feedback level is below this value, invartar
should go to sleep mode. This function is off when 0.0 is sal.l

Detarmines a dalay tima for the sleap function in PO1-04. This
mode is activa if the leveal is less than P01-04 within this time.

Determinesthe pressure difference tore-start the inverter from
e de. LP01-04=10Bar/P01-06=5Bar: Onleyvel=15Bar.

Pressure
level “Summer”

Proportionalgain
Py« =

Integral time

(I} “Summ er?

“Summer” start
time

Ifthe feedbacklevel has exceededthis value, “Summer” settings
willbe active forthe time adjustedin P2-04 during power on.

Proportional gain “Summer”. ifthe pressure feedbacklevel
is edin elevel adjustedin P2-01 during power on.

Integraltime “Summer”, ifthe pressure feedback level
isexceedingthe level adjiustedin P2-01 duringpoweron.

Determinesthe time after poweronwhere as *Summer”
Pl-controlis active.

Pressure level
“Winter”

Proportionalgain
.

Integral time
) “ Wi -

start time

Ifthe feedbacklevel hasbelowthiswvalue, "Winter” settings
willbe active forthetime adjustedin P3-04 during power on.

Proportional gain “Winter”,. ifthe pressure feedbacklevel
i | adiju din P3-01 durin .

Integraltime *Winter”. ifthe pressure feedback level
isbelowthelevel adju din P3-01 durin

Determinesthe time after poweronwhere as “Winter”
Pl-controlis active.
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% YASKAWA

Mechatronics Selutions

Frequency Inverter YASKAWA E7 -Series

Technical Data Standard-wiring
Frequency inverter: Yaskawa CIMR-VC4A0007 BAA b

Specification:

Input ratings

Rated supply voltage
Rated supply frequency:
Cutput ratings
Recommended motor power
Rated output capacity:
Rated output current:
Max. guiput current:
Max. guiput frequency:
Control characteristics
Control method:

Speed gontromrange:
Frequency accuracy:
Frequency setting signal:
Acc,- Deceleration time:
VIHz - Pattern:
Protective functions
Motor protection:
Overload protection:
Overvoltage protedion
Undervoltage protection:
Power loss ride through:
Heatsink temperature:
Stall prevention:

Earth fault protection:

In-and Outputs

Digital Inputs:

Digital Outputs:

Analogue Inputs:

Analogue Qutputs:

Digital Operator

Optional LCD Display:
Enviranment

Ambient operating temperature

Prass =y wmll his e will be dispiayadismnarics:

|/ I
M =
foa i W = = e

] -0

2 e e
|
T

2 Paramsiar P1-03 ks now saaciad.

Data:

380 - 480 WAC -15/+10% [] D D
50 - 60 Hz +-5% T1A1

EMC - Filter
2.2 kW@ 50°C Yaskawa
4 kW FS236359-10-07

5.5 A 1l | ]

B2 A _la Pz
aon He |[ENEEIES|

Frequency Inverter e ke
¥askawa

. CIMR-WC 440007 B,
Sinewave PWM

1:40
+- 2% — n ]
4-20 mA (250 Ohm); 0-10 W (20 kQhm) T1|rz[Ts=e EEEEEEE RNEEE

0,01, - 6000 s CY O I I o

T1
Free programmable

T2

Thermal glektronic alaondhm. 12 [ 12

150% rated current for 80s 1 11K

Trips at 820WIDC 1

Trips at 268WVIAC *1 |w+;.1|
T

for=2s
Thermistor protected -
Dwring acceleration, Decelerationand
whilerunning

By electronic circuits 3M
&, free programmable 1M
3 free programmable (1xRelay, 2 open coll) Condenser fan 1 ™
2,0-10 WV and 4-20 mA free programmakble

1, 0-10 V free programmable

=ameos

-

3 il

E

DP Swtch 31 51: DIP-Switch 1.2:

= L | =Analogue Input A2 4-20maA
. (I = Default)

— WV =Analogue Input A2 0-100

Iextdisplay, 5-lines; S keys

-10 - +40°C._at rated load
-10 - +80°C gii 80% rated load=4A
-20 -+ 60°C

Figus 125 DOF Swch 51

Operation Example:

Changing the reference in screen P1403
from e pressure seipoing of 12,0 Barto 14,0 Bar

Snatias AcCass 1o 3l
Parameiar

The k=il characiar (727 of The params=iar na.
k5 [Dinicing .

F1-01 ks oilniing
Paramasrqroun P11 ks now aciiva.

A1-01 ks lniing
Paramasrqroun P11 ks now aciiva.

A1-21 ks Clniing
Paramasrqroun P11 ks now aciiva.

2103 k= Dilnkdng

118 ks DlnEing {deiaull valus)

A-03 dispiays e value of s parame=
{agq. pressura rafaranca in “8ar

The walua can be dhangad oy prassing
he Incrameant, decrameanl o shifl kay
35 pr e Samipia.

<IBJ<IB (<1 [<]B (<>

149 Fafaranca has baan dhangead.
Prazsura-rataranca To s1ar e imeariar 1S 0a00assacy.
o saiacl ihe "Driva™ manu.
PL-03 140 Bar Tha V1000 Wil Not S1ar1 i GoaRG-mads
Waw pressuns ralerance e (WN]N

= Pregramming & comfirmed and the pew valoe becomes active _—
I == || DETA ! Emiar misst e pressad
— ia warify The satling befara

kaaviing proqrameming meoadea.
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11.6 Programmable Logic Controller PLC

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 valves) on or off.

The PLC shows the actual readings of the initial medium temperature.

The reference value is shown by pressing the reset button.
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11.7 High -Pressure limiter

High-pressure switch

Monitors the condensation pressure and switches the compressor off before the max. permitted pressure of
19,2 bar has been reached.
Restarting the unit is only possible once the pressure has dropped and the reset button has been activated.

Type ALCO PS3-B6S
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11.8 Sight glass

MIA Document Nr.: A3.5023/E 2
AI-CO . : replacement for: A3.5.023/E 1
e Moisture Indicator
& Technical Data Date: 23.09.1998

Moisture Indicator with "true hermetic” design

Traditional Moisture Indicators hawve been brass based
products which require the use of gaskeis to establish the
seal between the body and the glass. The MIA series utilises
pioneering manufactures techniques to provide a fully
hermetic product without the use of any gaskets.

Features

Fully hemmetic

Corrosion free stainless steel body

Crystal Indicator element for long lifetime and reliability
Easily detemination of moisture content

Sensitive indicator with calibrated four colours

Large clear viewing area

Lightweight (only 60g MIA MOGO14)

ODF extended tube configurations suitable for all
commercial applications

« ForR 22 R407TC, R 134a, R 404A & R507 together
with Mineral- and POE oils

+ Eliminates the need of “wet ragging” during installation

® B ® ® B B ¥ ¥

Description

Asg the use of advanced and alternative refrigerants increase,
the need for reducing the effects of global warming also
increase.

By using pioneenng manufacturing technigues, Alco Controls
has developed the MIA series which is the first truly hermetic
Moisture Indicator, creating a new standard within the
industry.

Design

Utilising one continuous process, the glass viewing section
and copper extension tubes are fused to the stainless steel
body creating a fully hermetic seal. Furthermore by using
advanced materials, the MIA bhecomes free from commosion
whilst hawving the benefits of becoming lightweight when
compared to traditional brass based products. The MIA series
also takes advantage of the different thermal conductivity
hetween Stainless steel and copper. Thus under normal
circumstances, the MIA can be brazed into a system without
the need of “wet ragging”. A feature such admired by the
industry for saving installation time and costs.

Determining the Moisture Content with the Color Code

MIA

Moisture Indicator

Indicator

Where many products in the market use insensitive paper
indicators, Alco has retained the long established moisture
indicator used in the existing AMI series because of its known
advantages. This guarantees system  performance by
providing a sensitive and durable monitoring of the systems
moisture content, enabling the indicator to react fo minimum
moisture level of 50 ppm specified by leading compressor
manufacturers.

WWith the new designed reference colour scale it has become
easier to determine all moisture levels by matching the
element colour with the four colours on the reference label.
The crysial indicator element is chemically engineerad for long
life accuracy and reliability. It is highly resistant to damage by
free water or motor bumout contaminants and has proved to
e more durable than traditional paper type indicators. It is
therefore not necessary to exchange the indicator after
exchange of filter drier.

The element gradually changes colour in relation to changes
of the systems moisture content as indicated in the table.

Moisture content in mg Water per kg refrigerant (ppm)
’ Liquid blue violet purple red
Refrigerant Temperature dry Caution Caution — wet

°C

25 25 40 a0 145

R22 38 a5 G5 130 205

52 50 90 185 290

25 15 33 28] 120

R404A | R507 38 25 50 110 150

52 45 G0 140 180

25 20 35 an 130

R134a 38 35 a5 120 160

52 50 85 150 190

25 26 42 Q4 1R1

R407TC 38 40 68 144 232

52 64 109 230 371

25 30 50 110 1RR

R410A 38 55 B85 190 290

52 75 120 270 420

Filter drier should be changed
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M|A Document Nr.: A3S023E 2
ALCO replacement for  A3.5.023/E 1
o Moisture Indicator Date: 23.09.1998

Selection and Dimensions (not to scale)

Type Part Code | for tube outside @ | Height A (mm) Length B (mm) | Weight (g)
Mia 014 805 851 1/4" 255 98,0 g0
MlA 038 605 852 e 35,5 109.0 a0
MlA 012 805 853 12" 35,5 113,0 a0
MlA 058 805 854 gig" 35,5 108.5 a5
MlA MOG 805 846 & mm 255 93,0 g0
MlA M10 605 847 10 mm 35,5 109,0 an
MilA M12 805 848 12 mm 35,5 113,0 a0
MlA M16 505 854 16 mm 35,5 108,5 G5
— %]
; . -
Technical Data
Maximum working pressure 35 har Installation location in any position
Burst pressure 175 har Connections

ODF extended copper tubes,
solder connections only

Medium compatibility CFC, CHFC, HFC Mineral-,

Alkyl Benzene and POE oils
(ot released for use with

caustic, poisonoug or flammakble
substances)

External leakage <3g/ yr (1,810 cofsec)

{100%-production tested with
Helium- Spectrometer)

Operating temperature -40 to 100°C

Fressure drop negligihle

ALCO CONTROLS is not to be held responsible for emonecus
iterature regarding capacitisg, dimengzions, applications, stc. stated
herein. Products, specifications and data in this literature are subject
to change without nofice. The information given hersin is based on
technical data and tests which ALCO COMNTROLS believes to be
reliable and which are in compliance with technical knowledge of

today. It is intended only for uss by perzons having the appropriate
technical knowledge and skillz, at their own discretion and risk. Since
conditions of use are outgide of ALCO'S contrel we can not assume
any liability for results obtained or damages cceurred due to improper
application

In Europe please contact
ALCO CONTROLS DIVISION
Emerson Electric GmbH & Co
Postfach 1251 / Heerstrale 111
D-71332 Waiblingen /Germany
Phone ._.49-7151-509-0 / Fax .. 49-7151-509-200
In Asia / Pacific please contact
ALCO CONTROLS DIVISION
Emerson Electric Company
5B, Pioneer Building, 213 Wai Yip Strest
Fwun Tong, Hong Kaong.
Phone: (852) 2342-6663
Fax.: (B52) 2B66-T376

In Morth and South America please contact:
ALCO CONTROLS DIVISION
Emerson Electric Company
P.O. Box 411400,

St. Louis, Mo 63141 f USA
Phone: (314) 569-4666 / Fax.: (314) 567-2101

Your ALCO CONTROLS representafive:
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11.9 Filter drier

Filter drier ADK 165

General information and technical data:

ADK/BFK Liquid line filter-driers are for new installation

or afier service.

* Maximum working pressure : 34 bar

* Maximum proof pressure : 34 bar

o Compatibility : CFCs, HCFCs, HFCs, mineral, Alkyl
benzene and ester lubricants

o For further information, see technical data sheet.

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 attempting to
install the filter-drier make sure pressure in system is
brought to and remains at atmospheric pressure.

*Do not release any refrigerant into the atmosphere.

Do not use on any other fluid media without prior
approval of Alco Controls. Use of fluids not listed
could result in chemical deterioration of the desiccant
in filter-drier.

oln a severely contaminated system, avoid breathing
acid vapours and avoid contact with the skin from
contaminated refrigerant / lubricants, Failure to do so
could result in skin injury.

Operation:

o After leakage test, start system and after sufficient
running time, check colour of moisture indicator for
moisture level. We recommend the use of ALCO
moisture indicators. The colour calibration of ALCO
moisture indicators provide a positive and precise
indication of the system’s moisture condition.

o In systems with excessive moisture it may be necessary
to replace filter-drier for several times in order to bring
moisture in the system to a safe level.

ADK
Type | Order Connection
ADK No. Flare/SAE
mm inch
[165 | 003620 16 | 5/8

Water adsorption capacity (gram) | Acid
Size Liquid Temperature Adsorption
24°C 52°C Capacity
R134a R134a (gram)
ADK16 23,0 20,8 4,5

Service hints:

o On field installed systems or retrofit, the use of
ADK/BFK Filter Driers with the companion ALCO
BTAS or ASDV/ASF suction line filter drier/filter is

recommended.

o For system clean-up after burn-out, we recommend
nstalling an oversized filter-drier. To provide positive
compressor protection, add an ALCO ASD or BTAS
filter-drier in suction line.

* Always nstall a new filter-drier when existing ones
become saturated with moisture and foreign materials.

Caution: Do not attempt to dry out a used filter-

drier.
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Expansion valve and Hot Gas Bypaf3 Valve

SIEMENS 4714

Refrigerant Valves PN 40 MVLG661...

for safety refrigerants

One valve type for expansion, hot-gas and suction throttle applications
Hermetically sealed

Selectable standard interface DC 0210 V or DC 0/4...20 mA

High resolution and control accuracy

Precise positioning control and position feedback signal
Short positioning time (< 1 s)

Closed when deenergized

Robust and maintenance-free

» Five valve sizes with k., values from 0.23 to 12 m*h

Use
The MVLEE1... refrigerant valve is designed for modulating control of refrigerant circuits
including chillers and heat purnps. It is suitable for use in expansion, hot-gas and
suction throtile applications, and for use with crganic safety refmgerants [R22, R1343,
R4D44, R407C, R4104, RE0T, efc.) and R744 (C0Oy).

CEIN4T14n Building Technologies

02.06.2005 HVAC Products
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Type summary
Type referance OH K. Q0 E @ H @D
it [&] [wW] []
MVLES1.15-0.4 15 DAD 47 9,2 1.7
MVLES].15-1.0 15 1,0 117 ) 4z
MVLES1 20-25 o 2E 203 =7 10
MVLES].25-6.3 5 E.2 73T 144 2
MVLES! 3212 = 12 L n 50

Crrdering

T MVLES1.32-12.0 Is onily approved far suction throtie appllcations

%,  Mominal flow rae of refrigerant through the fully open valve [Hg) 3t a deferential pressure of 100
KPa (1 lbar) o VI 2173

The K,, ¥alues and the Gy refrigeration capaciles can be reduced to 63 % T required, refer to
page 4 i, reduction s

Refrigeration capactly In expansion applcakans

Refrigeration capacity In hot-gas bypass applications

Refrigeration capacity In suction thrattle apelizations and Ap = 0.5 bar
Whh RA07C atty=-0°C. L, =40°C

rm

PERE

The presswre drop @c708s vaporator and condenser |5 assumed to oe 0.3 bar each, and 1.6 bar
upsiream of the evaparator (.9, splosr)
The capacties specifizd are based on sUperneating by £ K and subsaaing by 2 K.

The refrigeration capacity for varicus refrigerants and operating conditions can be
caleulated for the 3 types of application using the tables at the end of this Data Sheet.
For accurate valve sizing, the valwe selection program «Refrigeration VASPx is
recommended.

Example:

Replacement electronics
ASRE1

216

Walve body and magnetic actuator form cne integral unit and cannot be separated.
‘When ordering, please give gquantty, product name and type reference.

1 refrigerant valee MVLEE1.15-0.4

Should the valve's elecirenics become faulty. the entire electronics housing is to be
replaced by spare part ASRE1, which is supplied comp'ete with Mounting Instructions
(74 319 0270 0).

Suliding Technaoliogles
HVALC Products

Refrigerant Vales Pk 40 CE2m4Tiden
O€.06.2005
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Function | mechanical design

Features and benefits

Operator controls and
indicators in the
electronics housing

Owerride control

Signal priority

Minimum stroke setting

» 4 selectable standard signals for setpoint and measured value

» [DIP switch to reduce the k, valus fo 63 % of the nominal value

» Potentiometer for adjusiment of minimum stroke for suction throtle applications
» Automatic stroke calibration

» Forced control mput for “Valve closed” or “Valve fully open”

» LED for indicating the operating state

The MVLE81... can be driven by Siemens or third-party controllers that delwer

aDC 02, 10V or DC 0/4.. 20 mA output signal.

For optimurn control perfermance. we recommend a 4-wire connection between
controller and valve. When operating on DC voltage. a 4-wire connection is mandatory!
The valve stroke is proportiona’ to the control signal.

1 Connection terminals

2 LED for indication of operating state

3 Minima' stroke setting
potentiometer Rv

4 Autoca“bration

& [DIF switches for mode control

1

3 modes of operation are possible with ovemride input (ZC):

# MNo function: ZC contact not wired: the va've stroke is determined by contre! signal ¥
* Valve forced fully open: ZC connecied drecty to G (AC 24 WV or DT 24)

* Valve forced closed: ZC connected directly o GO

See also «Conneclion termmnalse on page B.

Of the possible input signals, ovemide control signal ZC has the highest pricrity. If ZC is
open, the valve siroke s determined by input ¥ and the potentiometer setting.

5:1*- ; n the case of the suction throtile valve, it is
100 % ——— Hmax ~ essential that a minimum stroke Emit be
s === - o maintained io ensure compressor cooling
. and efficient of return. This can be
T e achieved with 3 rzinjection valve, a bypass
Hmin . ’ Ime across the valve, or a guaranteed
1 P minimum opening of the valve. The
o : minirmurn stroke can be defned via the
':""'n‘; = -t controller and control signal v, or it can be

set directly with potentomeater Ry

The factory sefting is zere (mechanical stop 'n counterclockwise direction, CCW). The
minimum stroke can be set by turning the potentiometer clockwise to a maximum of
ED % kia -

Under no circumstances must potentiometer Rv be used to limit the stroke on
expansien applications. it must be possible to close the valve fully.

e
Bulking Technalogles Refrigerant Yalves PN 40 CEXN4T14en
HVAZ Products 0B.06.20D2
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k. reduction Stk When k., reduction (DIP switch 4
0 W0, (wwiich 4= o) n positon on) the stroke will be
Hmax imited 1o 82 % mechanical stroke.
23 % of full stroke then
B (wwieh 4= o) .
* " comesponds toan input [ output

signal of 10 V.
If, in acdition, the stroke is limited
. 1o 80 %, for example, the
o F-inpu £ mnimum siroke will be 0.62 = 0.2
= [0.50 of full stroke.

Autocalibration 1 " The printed circuit board of the MVFEE1... has a slot to factitate callration.
To make the calibration, msert a screwdrver in the slot so that the contacts
nside are connected. As a resu't, the valve will be fully closed and then

ﬁ“’ fulty opened.
Calibration matches the electronics to the valve's mechanism.

MVFEEL... refrigerant valves are supplied fully calibrated.
When is caloration reguired?

After replacement of the electronics (ASRA1), when the red LED is 14, or when the
walve (valve seat) is lzaking.

Configuration of Switch | value off (factary seting) on
DIF switches 1 mosltioning signal ¥ ™ [ma]
2 =osllioning range ¥ and U 0.0y .10
0...30 mA 4_..20 mA
Posllion fesdoacs U v [mA]
4 Flom Wy 100 %5 Ky 83 % Ka
Function of connaction terminal
f (posianing signal) U {poskion feadback)
Paltch 2 Swich 1 Switich 3
o an o on
off 0..10% 0..20 mA 0..10% 0..20 m&
on 210V 4,20 mA 210V 4. 20 m&
Indication of LED Stata Funcilon Actlon
operating state LED graen | Steadyon | Operation Automaiic moge; everything ok
Flashing * Calbration In progress | Walt until calbration Is terminated
{LED giops Nashing)
LED red | Steacyom |« Calbrationermor 3%an stroie callbration again
& Intemal emor (short-clrcult contacts via slot In PCE)
Replace alectronics
Flashing * Mains fault Cneck mains power supply
(.. outslde the fraguency o WwoRage range)
LED o * MO power Upply Check mains power supply, check wirng
»_ Faully elsclronics Replace electronics
41E
Sulding Technoigies Reingerant Vaives PN 40 CEIMN4TIden
HWYAC Products D& 062005
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Engineering notes

Warning ."i\.

Expansion application

Recommendaton

Sizing

Motes

Depending on the application, it may be necessary o observe additional installation
instructions and fit appropriate safety devices (e.g. pressostats, full motor protection,
ete. )

In order not to damage the seal inside the walve insert, the plant must be ventzd on the
low-pressure side after the pressure t2st has been made (valve port AB), or the valve
must be fully open during the pressure test and during venting (power supply
connecied and positioning signa’ at maximum or forced opening by G — 22

To prevent formation of flash gas on expansion applications, the velocity of the
refrigerant in the fluid pipe may net exceed 1 mis. Te assure this, the diameter of the
fiuid pipe must be greater than the nominal size of the valve, using reducing pleces for
making the connections o the vale.

A filter / dryer must be mounted upstream of the expansion valve.

et Laboratory measurements reveal that contral

4 performance improves when the refrigerant valve
is installed so that i is higher than the evaporator
{min. 50 mm).

Allow 3 seliling path of at least 0.5 m or

| 20 3 DN between valve and distributor.

i

BIVFEST... imln.&um

. 20 x DM

l

This is a3 general recommendation for expansion
v valves.

The valve is not explosion-proof.
It is not approved for use with ammonia (NH3, R7T1T).

For straightforward valve sizing. refer to the tables for the relevant application (from
page 2.

For accurate valve sizing, we recommend to make use of the valve sizing software
aRefrigeration VASPs.

The refrigeration capacity Qs is calculated by multiplying the mass flow by the specific
entha'py differential found in the h, log p-chart for the relevant refrigerant. To help
determine the refrigeration capacity mere =asily, a selection chart is provided for each
applization (page ¥ and followmng). With direct or indirect hot-gas bypass applcations,
the enthalpy differential of Q, (the condenser capacity) must alse be faken inte account
when calculating the refrigeration capacity.

If the evaporating and { or condensing temperatures are between the values shown n
the tables, the refrigeration capacity can be determined with reasonable accuracy by
linear interpalation (refer 1o the application examples on page 8 and folowing).

At the gperating conditions given in the tables, the permissible differential pressure
ADpaes 125 bar] across the valve is within the admissible range for these valves.

If the evaporating temperature is rassed by 1 K, the refrigeration capacity increases by
about 3 %, If, by contrast, subcooling is increased by 1 K, the refrigeration capacity
increases by about 1 to 2 % (this applies only to subcooling down to approximatehy

B K).

ang
Bulding Technalagles Refigerant Valves PN 40 CE2N4T14en
HVAC Producls 06.06.2003
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Mounting notes

Maintenance
Repar

Disposal

Warranty

The vave should be mountzd and commissoned by qualified staff. The same applies
o the replacement electronics and the configuration of the controller (e.g. SAPHIR or
PaolyCool).

su’_.--"":. ;f--h,_ gge * Therefrgerant valve can be mounted at any angle from
i %, upright to horizontal, but must not be suspended below the
kvl haorizenta

# Pipework should be aranged such that the valve is not
lozated at a low pont in the plant where oil can collect

# Pipes should be fixed so that there is no pressure on the valve

connectons (vibration can lead to burst pipes)

The valve must not be fitted with the he'p of its bracket

The valve body and the connected pipework should be lagged

The actuator must not be lagged

Before soldering the valve into the pipewerk, check that the

direction of flow is comect

# To awoid dirt and the formation of scale (oxide), inert gas is
recommendsd for seldering

# During soldering, cool the vahlee with a wet cloth, for example,
to ensure that it does not become too hot

# The pipes must be soldered with care. The flame must be
large enough o ensure that soldering joints ars heated quickly
and that the valve itseif does not become too hat. The flame
should be drected away from the valve

The valve is supplied complete with Mounting Instructions 74 319 0232 0.

The refrigerant va've is maintenance-free.
The valve can not be repaired. It has to be replaced as a complete unit

The actuator contains electreal and electronic components and must not be disposed
of together with domestic waste.

Legislatien may demand specia’ handing of certan components. or T may be sensible
frem an ecciogical pont of wew
Current local legislation must be observed.

Technical data

Application-zpecific technizal data must be observed.
If specfied fmits are not observed, Stemens Bulding Technologes | HVAC Products
will nor assume any responsibility.

Functienal actuator data

Power supply Extra low-woltage only (SELV, PELV)
 AC 24V Operating voltage AC 24 VW20 %
Freguency 45..85 Hz
Typical power consumption P 12W
Standby =1 W (valve closed)

Raled apparent power Sy, 22 WA [for selecting the transformer)
Reguired fuse 16..4 A (slow)

Gie

Suliding Technooges Relrigerant Vaves PN 40 CEIMN4T1den

HYALC Progucts

(5062005
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« DC24W

Imput

Quiput

Product data

Materia's

Pipe connections

Elecirical connections

Cimensions and weight

Maorms and standards

Operating voltages

DC 20..30W

Current draw

0.5A12A (max)

Control signal ¥

DC 2. 10 V or DC 0V4...20 mA,

Impedance DC 0/2_.10V 100 ke fF BnF

Impedance DC 0/4..20 mA 240 0o/ BnF
Farced contro

Imput impedance 22 kD

Close valve [ZC connected 1o GO
Open valve (2T connected to &)
Mo function (22 not wired)

<AC1V.<sDCOAV
=ACAV.=DC5V
Positioning signal ¥ actve

Paosition feedback signal Voltage
Current

DC Q210 v; load resistance 2 500 0
DC 0M...20 méA;  load resistance £ 500 &

PM class

PN 40 to EN 1333

Permissible pressure ps
Max. differential pressure Appe.

4.0 MPa (40 bar) "
2.5 MPa (25 bar)
DM32: 200 kPa (2 bar)

Leakage rate (intemally across seat)

maz. 0.002 % ke or
max_ 1 MlI'h gas at ap = 4 bar
(rmust not be used for safety shutoff funciions)

Permissib'e media

organic refrigerants (R22, R134a, R4044,
R407C, R410A, REDT etz.) and R744
(COa):

not suited for ammonia (R7T17)

Medium temperature

—40...120 *C: max 140 *C for 10 min

External sea

hermetically sealed (fully welded,
no static or dynamic seals)

Walve characteristic (stroke, k.

Iimear {io VDI ! VDE 2173)

AHy
Stroke resciution e

1:1000 {H = stroke]

Mode of operation modulating
Pasition when deenergized closed

Orientation ¥ upright to horizonta
Pasitioning time =1s

Valve body and parts

steel | CriNi stesl

Seat / piston CriMi steel [ brass

Sealing disk PTFE

Slesves internal'y soldered. CrMi steel
Cablz entry glands 3 x & 20.5 mm (for M20)

Min. cross-sectional area of cable

0.75 mm*

Max. cable length
between tramsformator / power supply
and valve

65 m with 1.5 mm’ cable {copper)
110 m with 2.5 mm” cable {copper)
160 m with 4.0 mm" cable {copper)

Dimensions refer to « Dimensionss

Weight refer to « Dimensionss

Frotection standard IP 85 to IEC 528

Conformity meets the reguirements for CE marking

UL Bsted for UL B73
C-UL cerified to Canadian Standard
C22.2 No. 24
C-Tick M 474
PED BTI23/EC:
pressure bearing equipment
Art. 1. Far. 2.1.4 TAM 3, Par. 3
DN32: fluid group 2 only

THE
Bullding Technologlzs Refigerant Valves PN 40 CEZN4T14en
HVAC Producls Q8062005
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AC + DC: mmumnity

ndusirial IEC 61000-8-2 ¥

AC: ernission

Residential IEC 61000-6-3

DiZ: emission

CIEPR 22, Klasse B

HF interference mmunity

EC 1000-4-3; IEC 1000-4-8 (10 Wim)

HF interference emission

EMN 55022 CISPR 22, Klasss B

Vibration

EC 68-2-6
{5 g acceleration, 10-150 Hz, 2.5 h)
{5 g horizontal, max. 2 g upright)

2l

shortening the service Iife of the valve elecinanics

On the basls of DIN 3230-3 fested with 1.5 X operating pressure (60 bar)
AL4E "C < Typ < 55 *C 8N 80 °C < Tra= 120 "G e valve must be Inssalizd on HE sioe to avold

Transfarmer 160 WA (2.9, Sameans 4AM 3542-4TNI0-0EAD)
In zanjunction with seversly vibrating plant. L2 only hignly flexibie sanded wires

General Operation Transpaort Storage
environmental conditions IEC 721-3-3 IEC 721-3-2 IEC 721-3-1
Climatic cenditions Class IKE Class 2K3 Class 1H3
Tempsrature —25..86°C =25..70*C —h..45°C
Hurnidity 10...100 % r. h. < @5 % r h. 5.85%r. h.
Connection terminals
Trarsformer
Combrallar
z0 System neutral
I Coerating voltage AC T DC 234
i) Eystam pobential
T | DCO. 10w 2._10W
a 0. ZimAi4 . 2ama SR N
M Measuring newral (= G0}
Doo. 10w i2._1a9v
0_20mAid_. 20ma | oomon Eeiback sigal é
Crverride Input g
SME
Sulding Technoigies Rzlrgerant Vawes PN 40 CEIM4Tiden
HVAC Products & 06.2005
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Dimensions

Dimensiens in mm

Ha

i

V_I_I\ I
o -y - - T
ol m
T| T
. —
T
I
L
F
Typa refarence DH o L Hi H2 H3 H4 T M
[recr | frem) | fmn] [ [mm] | fmen) | fmm] | jmm] | (RG] |
MVLEs1.15-0.4 15 58T 14D 24 36 113 160 103 4.4
MVLes1.15-1.0 15 587 14D 24 36 113 160 103 4.4
MYVLES1 20-2.5 20 7" 150 21 41 119 180 102 4.5
MVLEs1.25-6.3 25 114" | 160 20 47 126 160 103 4.8
MVLes1. 32-12 2 1.8 | 190 a3 34 142 160 103 6.1
CH  Nominal size
O Plipe connections [Inch]
T Depin
M Welght Including packaging [kg)
A1E
Bulding Technologies Refrigerant Valves PN 40 CEZN4T14en
08.06_2005

HVAZ Producls
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Valve sizing with correction factor

The applizations and tables on the following pages are designed for help with selecting
the valves. To select the correct valve, the folowing data is required:

* Application
— Expansion ({starting on page 10)
— Hot-gas {starting on page 13)
— Suction throtle (starting on page 15)

+ Refrigerant type

+ Evaporating temperature t, [*C)

+ Condensing termperature t, [*C)

+ Refrigeration capacity Q, (kW]

To caleulate the nominal capacily, use the following formula:

v k. [m¥h] =G, [kW] I K_.* K. for expansion = KE
for hok-gas = KH
for suction thirottie - K8
# The theoretical k, value for the nominal refrigeration capacity of the plant should not
be less than S0 % of the kyy value of the selected valve
» For accurate valve sizing, the valve selecbon program «Refrigeration WASPs is
recommended

The application examples on the following pages deal with the principles only. They do
not include installation-specific details such as safety elements. refrigerant collectors,
etc.

Use of the MVLEBE1... as an expansion valve

Capacity optimization

Application example

Note on interpalation

10i1E

« Typical contrel range 20...100 3.

¢ |ncreased capacty through better use of the evaporator

» The use of iwo or more compressors or compressor stages significanily increases
efficiency with low loads

# Especially suitab’e for fluctuating condensing and evaporating pressures

1 = NMWLEET...
=1 3 I = gvaporaioe
T . 3 = COMpressor
= 4 = condenser
I_= N g

Electronic superheat control is achieved by using additona’ contre’ eguipment
{e.g. PolyCoal).

Refrigerant R407C; Q, = 205 kW; t,=-5"C;{,=35°C
The correct k,, value for the MVLEE1... valve needs to be determined.

The mporant section of table KE for R407C (see page 12) is the area arcund the
working point. The comection factor KE relevant to the working point should be
determined by linear interpolation from the four guide values.

In practice, the KE, KH or K5 va'ue can be estimated becauss the theoretical ka-value
ascertaned will be reunded off by up to 30 % to one of the ten available k-values. So
you can proceed directly with Step 4.

Bulding Technoiogles
HVAC Products

Azlngerant Vakes PN 40 CE2MN&T1den
0E.06.2005
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Capacity control

Mote

Step 1: For t. = 35, calculate the value for t, = -10 between values 20 and 40 in the
table; result: 112
Step 20 For t.= 35, calculate the value for t, = 0 between walues 20 and 40 in the
table; result: 109
Step 3 For &y = -5, calculate the value for & = 25 between correction factors 112
and 10%; calculated n steps 1 and 2; result 114
Step 4: Calculate the theoretical k., value; result: 1.63 m¥h
Step 50 Select the valve; the valve closest to the theoretical k; value is the
MVLEET.20-2.5
Step : Check that the theoretical ky, value 's net less than 20 % of the nomina
K value
KE-Ra07C fg=—-10"C| L=0"C Intenpalation at t=35"C
b= 20"C 108 85 108 = [[113 — 108} x {35- 20) 7 {40 - 20)] 112
L=35"C 112 06
b= 400 113 117 S5 = [(117 - 55) % (35 - 307 7 {40 - 3107 102
Intenpalation &t fg=-5"C
112 £[[108 - 112} x {-5 - 1)/ {-10 - 0] R

k. theoretical = 205 KW 7 111 = 185 m'h
Walve MVLEE1.20-2.5 I5 Gultatle, since: 1.85 e (25 min = 100 % =74 % (=50 %)

a) Refrigerant valve MVLEE1T . for capacity control of a dry expansion evaporator.

Suction pressure and femperature are monitored with a mechanical capacity

coniro’ler and reinjection valve.

# Typical contro! range 0...100 %
* Energy-efficient cperation with low loads

# |deal control of temperature and dehumidification

[

/

[ wniest

o

-

Pa |}

=

b) Refrigerant valve MVLEE1T ... for capacity control of a chiller.
# Typical control range 10...100 %
* Energy-efficient cperation with low loads

Allows wide adjusiment of condensing and evaporating temperatures

L]
# |dzal for use with plate heat exchangers
# Very high degree of frost protection

Pilg.

S

i

should take account of both possibilities.

A larger valve may be required for low load operation than is nesded for full load
conditions. To ensure that the selected valve will not be too small for low loads. sizing

111E

Bullding Technakgles
HVAC Products
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Correction table KE R22 Ri3da
Expansion valve t.if | -40 -30  -20 -0 1] 10 L'l | 40 30 -0 -0 o 0
ao 82 65 v [k} T
20 M 104 107 105 B1 g 20 71 T4 7T GE 43
40 08 111 114 118 120 123 40 74 76 81 85 3w 92
al i 18 112 116 119 132 &1 ar frs 7 3 a5 gc
R744 R230
it | 40 -30 -20 -1 1] 10 Lhite 40 30 -0 10 0 0
-0 20 149 1} 33 a7 22
00 | 262 264 241 165 20 104 109 113 107 a0
20 245 247 24y 26 2113 41 105 110 115 120 125 130
[} 33 e 105 111 116 122
R4l & R402&
ity | 40 -30 -20 -0 1] 10 Ll -0 -30 -0 -0 0 0
ao ]| 0l 73 6% 50
20 a0 83 a5 2 45 20 77 a1 a5 3E 74 35
a0 v 30 34 kg 01 12 0 71 e a0 34 36 |
&0 85 89 34 &5 102 106 =] S0 55 & G5 &8 74
R4l4a R40TA
it | 40 -3 -2 -0 1] i0 Lt 40 30 -0 10 0 0
o 69 63 44 i} 7o &7 40
20 70 T4 T8 B1 = 20 20 a1 a5 36 o2 a2 30
a0 B1 85 70 T 7 il 41 3t a4 aE d2 106 110
a0 6 41 46 Eal 55 58 2] T2 7T [k T 9z 36
RAOTE R407TC
ity | 40 -30 -20 -0 1] 10 Ll -0 -30 -0 -0 L 0
ao 72 66 45 ol 78 65 3
20 7 80 34 ES 75 o 20 9E 1 105 108 &5 21
a0 69 T4 Td B3 BT = 41 ox 104 108 113 1T 1A
&0 46 51 56 Bl E5 7O & 793 9B 103 108 113
Rd10a R410B
Lit, |40 -30 -20 -0 0O 10 Lit, |40 -30 20 10 O 10
oo 1168 117 el 12 ol 112 112 &7 1
20 125 130 13 137 130 (] i} 122 126 129 132 115 &6
a0 119 124 13 133 137 140 41 116 124 128 131 134 137
&0 30 36 i WM 110 114 &1 3B 103 108 112 115 118
R50T R1270
it | -40 -30 -20 -0 o 10 Lt -0 -30 -0 -10 0 0
oo T2 ] 47 L] gl 2 5&
20 T8 81 83 E6 7 3 20 122 126 130 129 1M 3
a0 Td ] 81 Bd B7 B0 41 122 127 133 138 142 147
&0 5 S5 6 B 6 T 0] 106 115 121 127 132 136
= Wih supemeat =6 K With subcooling = 2 K Ap upsirzam of evaporator = 1.6 bar
= Apcondenser =03 bar Ap evaporatar = 0.3 bar

121E

Sulding Technolges
HVAC Products

Refrigerant Vales PN 40

CE2M4Tden
I05.06.2005
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Use of the MYLEE1... as a hot-gas valve

Indirect hot-gas
bypass application

Application example

Direct hot-gas bypass
application

The control valve throttes the capaciy of a compressor stage. The hot gas passes
directly to the evaporator, thus permitiing capacity contral in the range from 100 %
down to approximately 0 %.

o
——1
& - -
Rl Suitable for use in large refrigeration
LEs systems in air conditioning plant, to prevent
unacceptable temperature fluctuations
T

between the compressor stages.

With low loads, the evaporating and condensing pressures can fluctuate depending on
the type of pressure control. In such cases. evaporatng pressure mcreases and
condensing pressure decreases. Due to the reducton in differential pressure across the
fully cpen valve, the volumetric flow rate will drop — the valve is undersized. This is why
the effective pressures must be faken into account when sizing the valve for low loads.

Refrigerant RS07; 3 compressor stages; @, =75 kW ;=4 °C; .=40"C
Part load O, per stage =28 kW: {;=4 "C. . =23 °C

KH-R507 E=0"C | =10"C Interpolation a1 t=23°C

t=2°C 144 E) 144 + [{22.4 — 14.4) ¥ (23 - 20}/ {40 - 2] 156

= 23°C 156 1.0

= d0°C 224 220 90+ [{22.0- 9.0) ¥ (23 - 20} ¢ 40 - 200 1.0
Inderpalation a8 f=4C
ISE+[(11.0- 156 0 @-T i (10-0 | 138

K. INE0MEtical = 23 KW 7 133 = 2.03
Walve MVLEE1.20-2.5 Is sultable, since: 203 ni'm /2.5 nvn 100 % = &1 % = 50 %)

The control valve throttes the capaciy of one compressor stage. The gas is fed to the
suction side of the compressor and then cooled using a reinjection valee. Capacty
control ranges from 100 % down to approximately 10 %.

= i
3
3
L - 1 Sutable for large refrigeration systems in air
Hii'im conditicning applications with several
COMPressors or compressor stages, and

L where the evaporator and compressor arg
i some distance apart (attention must be paid

l
¥
I_IF _\q _| to the oil return).

131E
Bulding Technalagies Refrigerant Valves PN 40 CE2N4T14en
HVAC Producls 0B.0E.2003
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Correction table KH R22 Riida
Hot-gas valwe it | 40 -3 -20 -0 1] i0 Ll 40 30 -0 -0 ) i
ao 8.9 3.4 6.3 [k} 4.5
20 133 151 148 146 132 63 20 9E 96 95 92 T4
A0 242 237 232 238 224 221 47 159 156 153 181 149 147
al 357 347 338 330 323 N7 &1 238 232 XTF 223 28 M&
R744 RZ30
it | 40 -3 -30 -0 1] 10 Lo hite A0 30 -0 10 0 10
=0 381 3035 ol 108 100 &5
oo 608 583 SEB1 474 20 180 17.7 174 171 15D
20 873 349 425 302 VE1 0 73 M7 M2 258 254 251
&1 32 IJF2 4 35T 351 M5
Rdla R40Z4
it | -40 -30 -20 -0 1] 10 Lt -0 -30 -0 -0 0 0
ac 47 0o a7 a5 a3
20 102 {1000 99 3.5 T8 20 158 157 154 152 145 93
a0 169 166 162 160 158 156 0 T o232 1T 224 =20 7
&0 259 252 246 241 237 233 &1 3.5 37 289 292 287 281
Rdlda R40TA
Lt -40 -30 -20 -10 1] 10 Ltk -0 -30 -20 -10 0 0
i} 34 9.2 7.8 [0} R 8.k a7
20 152 150 143 146 139 846 pat} 157 154 152 150 141 &0
A0 223 218 215 211 209 206 47 249 244 239 235 231 223
&0 288 280 2Fr4 268 264 259 &1 359 340 340 332 326 320
R407E R40TC
it | 40 -30 -20 -0 1] 10 Lt 40 30 -0 -10 0 0
on 30 ] Ta 1} g6 . ER
20 123 151 148 147 140 83 20 153 150 1486 146 136 7.0
a0 233 228 224 20 21T 215 41 27 M2 2T 233 280 126
&0 316 307 300 293 268 2E3 &1 343 35 M4 336 330
R410a R410B
ity | 40 -3 -20 -0 o 10 Ll <40 -30 -0 -0 0 0
oo 145 143 132 82 0o 143 141 128 &1
20 242 237 233 230 221 159 20 38 23 :;o 225 21 1535
40 388 359 381 344 32T 331 47 3;E5 F[H MT 328 32 325
&l 500 485 472 L0 449 £38 &1 S0.7 4941 477 464 452 440
R507 R1270
it | 40 -30 -2 -0 o 10 Lt -0 30 -0 10 0 0
on 3.8 335 8.1 oo 135 130 103
20 161 153 155 153 144 30 20 20 216 21.2 209 130 99
a0 245 234 233 228 224 220 a0 30 3®2 36 31 36 304
a0 331 3148 3oy 2986 2000 263 1] 451 4256 4385 428 419 412
= Wihhsupemeat=6 K With subcoaling = 2 K Ap upstream of evaporator = 1.6 bar
= Apcondenser =003 bar Ap evaporator = 0.3 bar
LB
Eulding Technologies Refrigesant Vaves PN 40 CE2M4Tden
HYAC Producis D& .06.2005
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11.10 Liquid receiver

CUNTER Liquid receiver GBV 3 (vertical)

Volume Dimensions Type Inspection | Positionof | Brazed connections Weight
Ll 2Us34A1: | glasses 3G
®=i
O = nein Inlet Oudlet
| D L B B E F @ mm @ mm ko
3 125 360 - 100 ] 30 m - - 12 12 [
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11.11 Primary water pump

Fully installed and plumbed-in water pump Type Grundfos CR10-5 (see technical specifications and appendix).
The pump is assembled with an 3,0kW Motor from the manufacturer VEM.

(see technical specifications item 11.12.1).

The pump is switched on by turning the master switch to position "Auto"/”Hand” and the control switch for the

pump likewise to position "Auto"/”Hand”!.

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.

Operating instructions CR
Multistage centrifugal pumps

1.General

Grundfos GmbH, Schliterstrafle 33, 40699 Erkrath, Germany
Series CR
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Start-up

1 2

TMO1 1403 4497
TMO1 1404 4497
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GB) Start-up
1

Close the isolating valve on the discharge side of the pump and open the
isolating valve on the suction side.

2

Remove the priming plug from the pump head and slowly fill the pump with
liquid. Replace the priming plug and tighten securely.

3 4
See the correct direction of rotation of the pump on the motor fan cover. Start the pump and check the direction of rotation.
5 6

Vent the pump by means of the vent valve in the pump head. At the same
time, open the discharge isclating valve a little.

Continue to vent the pump. At the same time, open the discharge isolating
valve a little more.

7

Close the vent valve when a steady stream of liquid runs out of it.
Completely open the discharge isolating valve

8

For further information, see page 20.

(p> Inbetriebnahme
1

Das druckseitige Absperrventil schlieften und das saugseitige Absperrventil
dffnen.

2

Einfullstopfen demontieren und Pumpe langsam aufitllen.
Einfullstopfen wieder einschrauben und fest anziehen

3 4
Siehe richtige Drehrichtung auf der Lufterhaube des Motors. Pumpe einschalten und Drehrichtung der Pumpe prifen
5 6

Pumpe Uber Entliftungsventil im Kopfstick der Pumpe entliiiften.
Gleichzeitig das druckseitige Absperrventil ein wenig dfinen.

Die Entliftungsvorgehensweise fortsetzen. Gleichzeitig das druckseitige
Absperrventil ein bisschen mehr dffnen.

7

Entliftungsventil schliefen, wenn das Medium aus dem Ventil herauslauft
Das druckseitige Absperrventil ganz offnen.

8

Fir weitere Informationen, siehe Seite 27

D Mise en route
1

Fermer la vanne d'isolement du coté refoulement et ouvrir la vanne d'isole-
ment du coté aspiration de la pompe.

2

Démonter le bouchon d’amorcage de la téte de pompe et amorcer lente-
ment la pompe. Remetire en place le bouchon d’amorgage.

3

Voir le sens correct de rotation de la pompe sur le capot du ventilateur du
moteur.

4

Démarrer la pompe et vérifier son sens de rotation.

5

Purger la pompe par la vis de purge située dans |a téte de pompe.
Quvrir simultanément 1&gérement la vanne d’isolement du cété refoule-
ment.

6

Continuer & purger la pompe. Quvrir simultanément un peu plus la vanne
d'isolement du cété refoulement.

7

Fermer la vis de purge lorsqu'un filet d'eau homogéne s'écoule. Quvrir en-
tierement la vanne d'isolement du cété refoulement.

8

Pour plus d’informations, voir page 33.

D Avviamento
1

Chiudere la valvola di intercettazione sul late di mandata della pompa e
aprire quella sul lato di aspirazione

2

Rimuovere il tappo di adescamento dalla testa pompa e versare lentamente
il liguido nella pompa. Reinserire il tappo e chiuderlo accuratamente.

3

Osservare il corretto senso di rotazione della pompa sul coperchio della
ventola motore.

4

Avviare la pompa e confrollare il senso di rotazione.

5

Sfiatare la pompa per mezzo della valvola di sfiato sulla testa pompa.
Contemperaneamente, aprire leggermente la valvela di mandata.

6

Continuare a sfiatare la pompa, continuando contemporaneamente ad
aprire |a valvola di mandata.

7

Chiudere la valvola di sfiato quando fuoriesce un flusso di liquido costante.
Aprire completamente |a valvola di mandata.

8

Per ulteriori informazioni vedere pagina 39.
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CONTENTS 2. Handling
1 Symbols used in this d t Paie Warning

) ym t_)s used in this documen Do not use the lifting eyes of the motors of the
2. Handling 16 CR, CRI, CRN 1s, 1, 3, 5, 10, 15 and 20 pumps for
3. Type designation 16 lifting the entire pump.
g; PDZ E:y ;g[ gs gElN g?ﬁ;sal Sb&égialrfdiljjdﬂm :g When lifting the entire pump with motor, follow these instructions:
" Ayp y yTorer, P B S - - Lift CR, CRI, CRN 1s, 1, 3, 5, 10, 15 and 20 pumps fitted with

) pplications Grundfos MG motors in the pump head by means of straps or
5. Technical data 17 the like.
g; E.”'b.'j“‘ temperature and altitude :; « Lift CR, CRN 32, 45, 64, 90, 120 and 150 fitted with Grundfos

’ 1qu temperat_ure_ h MG motors up to and including 11 kW by means of the eye nut
53 Maximum permissible operating pressure and fitted to the pump head

liquid t ture for the shaft | 17 )
ca M SSSSOJFE © shatt sed 8 . Lift CR, CRN 32, 45, 64, 90, 120 and 150 fitted with Siemens
5'5 Maximum inlet pressure 18 motors of 15 kW and up by means of the eye bolts fitted to the
56  Minimum flow rate 18 motor flange.
57 Electrical data 18 + For CR, CRI and CRN pumps fitted with other motor makes
58 Frequency of starts and stops 18 than those mentioned above, we recommend that you lift the
59  Dimensions and weights 18 pump in the pump head by means of straps.
510 Sound pressure level 18
6. Installation 19 3. Type designation
6.1 Outdoor installation 19
7. Electrical connection 19 3.1 Type key for CR, CRI, CRN 1s, 1, 3, 5,10, 15 and 20
71 Frequency converter operation 19 E : CR 3. 10 X. X X. Xo XXXX
8.  Start-up 20 Xamp'e . T A A A
9. Maintenance 20 Pump range: CR, CRI, CRN |
10. Frost protection 20 Nominal flow rate in m/h
11. Service 20 Number of impellers
111 Service kits 20 Code for pump version
12. F?”" finding chart 2 Code for pipework connection
13- Disposal 21 Code for materials
Code for rubber pump parts
Warning pump p

Prior to installation, read these installation and
operating instructions. Installation and operation
must comply with local regulations and accepted
codes of good practice.

>

1. Symbols used in this document

Warning

If these safety instructions are not observed, it
may result in personal injury!

If these safety instructions are not observed, it
may result in malfunction or damage to the
equipment!

Notes or instructions that make the job easier
and ensure safe operation.

e

Code for shaft seal

3.2 Type key for CR, CRN 32, 45, 64, 90, 120 and 150

Example CR32- 2 1- X- X- X- X- XXXX

Pump range: CR, CRN |

Nominal flow rate in m3/h

Number of stages

Number of impellers with
reduced diameter

Code for pump version

Code for pipework
connection

Code for materials

Code for rubber pump parts

Code for shaft seal
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4. Applications

Grundfos multistage in-line centrifugal pumps, types CR, CRI and
CRN, are designed for a wide range of applications.

CR, CRI, CRN

CR, CRI CRN pumps are suitable for liquid transfer, circulation
and pressure boosting of cold or hot clean liquids.

CRN

Use CRN pumps in systems where all parts in contact with the
liquid are made of high-grade stainless steel.

Pumped liquids

Thin, clean, non-explosive liquids, not containing solid particles
or fibres. The liquid must not attack the pump materials
chemically.

5.2 Liquid temperature

The table on page 173 states the relationship between liquid
temperature range and maximum permissible operating presst

The maximum permissible operating pressure

and ligquid temperature ranges apply to the put
only.

5.3 Maximum permissible operating pressure and
liquid temperature for the shaft seal

The diagram below applies to clean water and
water containing anti-freeze liguids.

CR, CRI, CRN 1s to 20 and CR, CRN 32 to 150

When pumping liquids with a density and/or viscosity higher than pa[gar]
that of water, use motors with correspondingly higher outputs, if 30-]
required. 25 ]
. 3 N N I I3
5. Technical data 15 QQ b Q-Q
103 EE HBQEN EE
5.1 Ambient temperature and altitude 5
D T T T T T T T T T
. Maximum 50 40 -20 0 20 40 60 80 100 120 140
Motor Motor Maximum altitude trc]
ower Mator efficienc ambient above sea i i issi i iqui
p make temperature Fig. 2 Maximum permissible operating pressure and liquic
[kW] y class [ ¢ level temperature
[m] CRI and CRN pumps using a type H shaft seal with EPDM rubt
0.37.0.75 Grur\dfos EFF 2 +40 1000 padso: HxxE, can be cleangd in place (CIP) with liquids up to
MG 150 °C for maximum 15 minutes.
) Grundfos . .
1.1-11 . EFF 1 +60 3500 ’—‘ The pumping of liquids above +120 °C may res
- MG Note in periodical noise and reduced pump life.
15-75 Siemens EFF 1 +55 2750

If the ambient temperature exceeds the above temperature
values or the pump is installed at an altitude exceeding the above
altitude values, the motor must not be fully loaded due to the risk
of overheating. Overheating may result from excessive ambient
temperatures or the low density and consequently low cooling
effect of the air.

In such cases, it may be necessary to use a motor with a higher
rated output.

P2

5 T T 1

[%] EFF 1, Siemens

100 — = = 1

o | oo EFF I MG
T~

80 EFF 2, MG “‘--..,_:\‘

70 é*--.

60

50

20 25 30 35 40 45 50 55 60 65 70O 75 &0
t[°C]

T T T T
1000 2250 3500 4750 m

TMO3 1868 3305

Fig. 1 Motor output depends on temperature/altitude

Example

Figure 1 shows that the load of an EFF 1 motor in an ambient
temperature of 70 °C must not be loaded more than 89 % of the
rated output. If the pump is installed 4750 metres above sea
level, the motor must not be loaded more than 89 % of the rated
output.

In cases where both the maximum temperature and the maximum
altitude are exceeded, the derating factors must be multiplied
(0.89x0.89=079).

CR, CRI, CRN pumps are not suitable for the pumping of liquit
above 120 °C for long periods.
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5.4 Minimum inlet pressure

TMO2 0118 3800

Fig. 3 Schematic view of open system with a CR pump

The maximum suction lift “H” in metres head can be calculated as
follows:
H=ppx 102 = NPSH - Hf - H, — Hg
Ph = Barometric pressure in bar.
(Barometric pressure can be set to 1 bar.)
In closed systems, py, indicates the system pressure
in bar.

NPSH = Net Positive Suction Head in metres head (to be read
from the NPSH curve on page 171 at the highest flow
the pump will be delivering).

Hs = Friction loss in suction pipe in metres head at the
highest flow the pump will be delivering.

Hy = Vapour pressure in metres head, see fig. E on page
176. ty, = Liquid temperature.

Hs = Safety margin = minimum 0.5 metres head.

If the calculated “H" is positive, the pump can operate at a suction
lift of maximum “H" metres head.

If the calculated “H” is negative, an inlet pressure of minimum
“H” metres head is required. There must be a pressure equal to
the calculated “H" during operation.

Example

pp =1 bar.

Pump type: CR 15, 50 Hz.

Flow rate: 15 m3/h.

NPSH (from page 171): 1.1 metres head.
Hf = 3.0 metres head.

Liquid temperature: +60 °C.

H, (from fig. E, page 176): 2.1 metres head.

H=pp x 10.2 — NPSH — Hf — H, — Hg [metres head].
H=1x102-11-30-21-0.5=2.7 metres head.
This means that the pump can operate at a suction lift of
maximum 2.7 metres head.

Pressure calculated in bar: 2.7 x 0.0981 = 0.265 bar.
Pressure calculated in kPa: 2.7 x 9.81 = 26.5 kPa.

5.5 Maximum inlet pressure

The table on page 174 states the maximum permissible inlet
pressure. However, the actual inlet pressure + pressure when the
pump is running against a closed valve must always be lower
than the 5.3 Maximum permissible operating pressure and liquid
temperature for the shaft seal.

The pumps are pressure-tested at a pressure of 1.5 times the
values stated on page 174.

5.6 Minimum flow rate

Due to the risk of overheating, do not use the pump at flows
below the minimum flow rate.

The curves below show the minimum flow rate as a percentage
the nominal flow rate in relation to the liquid temperature.

— ——— = air-cooled top.

Qmin
[%a] _
a0

i P ]
20 4 —

o — Tt
40 60 30 100 120 140 160 18{1{["(:]

Fig. 4 Minimum flow rate

- Never operate the pump against a closed
discharge valve.
5.7 Electrical data

See motor nameplate.

5.8 Frequency of starts and stops

Motor sizes Maximum number of starts per hour

<3 kW 200
4 1o 30 kW 100
37 to 55 kW 75
75 kW 50

5.9 Dimensions and weights

Dimensions:
Weights:

See fig. C, page 175.
See label on the packing.

5.10 Sound pressure level
See fig. D, page 176.
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6. Installation

The pump must be secured to a horizontal, plane and solid
foundation by bolts through the holes in the base plate. When
installing the pump, follow the procedure below in order to avoid
damaging the pump.

Step Action

Arrows on the pump base show
the direction of flow of liquid
through the pump.

! 4
[T 1
= -~
Ni
TMO2 0013 3800

2 This information is stated on

page 175:

+ port-to-port lengths

+ dimensions of the base

« pipework connections

+ diameter and position of
foundation bolts.

TMOD 2256 3393

The pump can be installed
vertically or horizontally
3 However, the motor must
neither fall below the horizontal
plane nor be installed upside
down.
Ensure that an adequate supply
of cool air reaches the motor
cooling fan.
Pumps with motors above 4 kW
must be motor supported

TMO1 1241 4097

To minimize possible noise
from the pump, we advise you
to fit expansion joints on either
side of the pump and anti-
vibration mountings between
— foundation and pump.
Fit isolating valves on either
side of the pump to avoid
draining the system if the pump
needs to be removed for
cleaning, repair or replacement.
Always protect the pump
against backflow by means of a
non-return valve (foot valve).

TMO2 0116 3800

Install the pipes so that air locks
do not occur, especially on the
suction side of the pump.

/ﬁ
TMO2 0114 3800

Fit a vacuum valve close to the
pump if the installation has one
of these characteristics:

« The discharge pipe slopes
downwards away from the
pump.

+ There is a risk of siphon
effect.

+ Protection against backflow
of unclean liquids is needed.

TMO2 0115 3800

6.1 Outdoor installation

When installed outdoors, it is recommended to provide the motor
with a rain cover. Itis also recommended to open one of the drain
holes in the motor flange on motor sizes of 1.5 kW and up.

7. Electrical connection

The electrical connection should be carried out by an authorized
electrician in accordance with local regulations

Warning

Before removing the terminal box cover and
before removing/dismantling the pump, make
sure that the electricity supply has been switched
off.

Connect the pump to an external mains switch
with a minimum contact gap of 3 mm in all poles.

The operating voltage and frequency are marked on the motor
nameplate. Make sure that the motor is suitable for the electricity
supply on which it will be used.

Single-phase Grundfos motors incorporate a thermal switch and
require no additional motor protection.

Three-phase motors must be connected to a motor-protective
circuit breaker.

The terminal box can be turned to four positions, in 90 ° steps
Follow this procedure:

1. If necessary, remove the coupling guards. Do not remove the
coupling.

. Remove the bolts securing the motor to the pump.

. Turn the motor to the required position.

. Replace and tighten the balts.

. Replace the coupling guards.

Carry out the electrical connection as shown in the diagram
inside the terminal box cover.

[ I S |

7.1 Frequency converter operation

Motors supplied by Grundfos

All three-phase motors supplied by Grundfos can be connected to
a frequency converter. The frequency converter must be set to
variable torque.

Depending on the frequency converter type, this may cause
increased acoustic noise from the motor. Furthermore, it may
cause the motor to be exposed to detrimental voltage peaks.

Grundfos motors, types MG 71 and MG 80, for
supply voltages up to and including 440 V

without phase insulation (see motor nameplate),

must be protected against voltage peaks above
650 V (peak value) between the supply terminals.

We recommend to protect all other motors against voltage peaks
higher than 1200 V by 2000 V/psec.

The above disturbances, i e. both increased acoustic noise and
detrimental voltage peaks, can be eliminated by fitting an LC filter
between the frequency converter and the motor.

For further information, please contact the frequency converter or
motor supplier.

Other motor makes than those supplied by Grundfos

Please contact Grundfos or the motor manufacturer.
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8. Start-up

Do not start the pump until it has been filled with

liquid and vented. If the pump runs dry, the pump

bearings and the shaft seal may be damaged.

Warning

Pay attention to the direction of the vent hole and
take care to ensure that the escaping water does
hot cause injury to persons or damage to the
motor or other components.

In hot-water installations, pay special attention to
the risk of injury caused by scalding hot water.

Follow the instructions on page 3.

CR,CRI,CRN1sto 5

For these pumps, we advise you to open the bypass valve during
start-up, see fig. 5 for bypass valve location. The bypass valve
connects the suction and discharge sides of the pump, thus
making the filling procedure easier. Close the bypass valve again
when the operation is stable.

When pumping liquids containing air, we advise you to leave the
bypass valve open if the operating pressure is lower than 6 bar.
Close the bypass valve if the operating pressure constantly
exceeds 6 bar. Otherwise the material at the opening will be worn
because of the high liquid velocity.

9. Maintenance

Warning

Before starting work on the pump, make sure that
all power supplies to the pump have been
switched off and that they cannot be accidentally
switched on.

Pump bearings and shaft seal are maintenance-free.

Motor bearings
Motors not fitted with grease nipples are maintenance-free.
Motors fitted with grease nipples should be lubricated with a high-

temperature, lithium-based grease. See the instructions on the
fan cover.

In the case of seasonal operation (motor is idle for more than 6
months of the year), we recommend you to grease the motor
when the pump is taken out of operation.

10. Frost protection

Pumps which are not being used during periods of frost should t
drained to avoid damage.

Drain the pump by loosening the vent screw in the pump head
and by removing the drain plug from the base.

Warning

Pay attention to the direction of the vent hole ar
take care to ensure that the escaping water doe
not cause injury to persons or damage to the
motor or other components.

In hot-water installations, pay special attention
the risk of injury caused by scalding hot water.

Do not tighten the vent screw and replace the drain plug until tr
pump Is to be used again.
CR,CRI,CRN1sto 5

Before replacing the drain plug in the base, screw the bypass
valve out against the stop. See fig. 5.

=4

Fig. 5 Location of drain plug and bypass valve

Fit the drain plug by tightening the large union nut followed by tr
bypass valve.

11. Service

If a pump has been used for a liquid which is
toxic or injurious to health, the pump will be
classified as contaminated.

If Grundfos is requested to service the pump, Grundfos must be
contacted with details about the pumped liquid, etc. hefore the
pump is returned for service. Otherwise Grundfos can refuse to
accept the pump for service.

Possible costs of returning the pump are to be paid by the
customer.

However, any application for service (no matter to whom it may
be made) must include details about the pumped liquid if the
pump has been used for liquids which are toxic or injurious to
health.

11.1 Service Kits

Service kits for CR, CRI and CRN, see www.grundfos.com
(WebCAPS), WIinCAPS or Service Kit Catalogue.
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12. Fault finding chart

Warning

Before removing the terminal box cover and before removing/dismantling the pump, make sure that the electricity
supply has been switched off and that it cannot be accidentally switched on.

Fault Cause Remedy
1. Motor does not run a) Supply failure. Connect the electricity supply.
when started. b) Fuses are blown. Replace fuses.
c) Motor-protective circuit breaker has tripped out.  Reactivate the motor-protective circuit breaker.
d) Thermal protection has tripped out. Reactivate the thermal protection.
e) Main contacts in motor-protective circuit
breaker are not making contact or the coil is Replace contacts or magnetic coil.
faulty.
f)  Control circuit is defective. Repair the control circuit.
g) Motor is defective. Replace the motor.
2. Motor-protective a) One fuse/automatic circuit breaker is blown. Replace the fuse/cut in the circuit breaker.
circuit breaker trips b) Contacts in motor-protective circuit breaker are o
out immediately when faulty Replace motor-protective circuit breaker contacts.
supply is switched on. - — .
PRy c) Cable connection is loose or faulty. Fasten or replace the cable connection.
d) Motor winding is defective Replace the motor.
e) Pump mechanically blocked Remove the mechanical blocking of the pump.
f ll\;\ztor-protectwe circuit breaker setting is too Set the motor-protective circuit breaker correctly.
3. Moto_r-protectwe_ g) Motor-protective circuit breaker setting is too Set the motor-protective circuit breaker correctly.
circuit breaker trips low.
out occasionally. h) Low voltage at peak times. Check the electricity supply.
4 Motor-protective a) Check 1a), b), d), e)andf)
circuit breaker has not
tripped out but the
pump does not run.
5. Pump performance a) Pump inlet pressure is too low (cavitation). Check the suction conditions.
not constant b) Suction pipe/pump partly blocked by impurities.  Clean the suction pipe/pump.
c) Pump draws in air. Check the suction conditions.
6. Pump runs but gives a) Suction pipe/pump blocked by impurities. Clean the suction pipe/pump.
no water. b) Foot or non-return valve blocked in closed .
. Repair the foot or non-return valve.
position.
c) Leakage in suction pipe. Repair the suction pipe.
d) Air in suction pipe or pump. Check the suction conditions.
e) Motor runs in the wrong direction of rotation. Change the direction of rotation of the motor.
7. Pumpruns backwards a) Leakage in suction pipe. Repair the suction pipe.
when switched off. b) Foot or non-return valve defective. Repair the foot or non-return valve.
8. Leakage in shaft seal. a) Shaft seal is defective Replace the shaft seal.
9. Noise. a) Cavitation. Check the suction conditions.
b) Pump does not rotate freely (frictional Adjust the pump shaft.
resistance) because of incorrect pump shaft Follow the procedure in fig. F, G or H at the end of
position. these instructions.
c) Frequency converter operation See section 7.1 Frequency converter operation
13. Disposal

This product or parts of it must be disposed of in an

environmentally sound way:
1. Use the public or private w

2.
or service workshop.

aste collection service.

If this Is not possible, contact the nearest Grundfos company
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Fig. A

Maximum permissible operating pressure / liquid temperature range:

PJE - CLAMP - CA - UNION

Operating Liquid Operating Liquid
pressure temperature range pressure temperature range

CR, CRI, CRN 1s 16 bar —20°Cto +120°C 25 bar -20°Cto+120°C
CR(E)., CRIE), CRN{E) 1 16 bar -20°Cto +120°C 25 bar -20°Cto+120°C
CR(E), CRI(E), CRN(E) 3 16 bar —20°Cto +120 °C 25 bar —20°Cto+120°C
CR(E), CRI(E), CRN(E) 5 16 bar —20°C to +120 *C 25 bar —-20°Cto +120 °C
CR(E), CRI(E) 10-1 = 10-16 16 bar —20°Cto +120 *C 16 bar —-20°Cto +120 °C
CR(E), CRIE) 10-17 = 10-22 - - 25 bar —20°Cto +120 °C
CRM(E) 10 - - 25 bar —20°Cto +120 °C
CR(E), CRI(E) 15-1 > 15-7 10 bar -20°Cto +120°C - -
CR(E), CRI(E) 15-1 = 15-10 - - 16 bar -20°Cto+120°C
CR(E), CRIE) 15-12 = 15-17 - - 25 bar -20°Cto+120 °C
CRN(E) 15 - - 25 bar —-20°Cto+120 °C
CR(E), CRI(E) 20-1 = 20-7 10 bar —20°Cto +120 *C - -
CR(E), CRI(E) 20-1 = 20-10 - - 16 bar —20°Cto +120 °C

50 Hz CR(E), CRI(E) 20-12 = 20-17 - - 25 bar -20°Cte+120°C
CRN(E) 20 - - 25 bar -20°Cte+120°C
CR(E). CRN(E) 32-11 > 32-7 - - 16 bar —-30°Cto+120°C
CR(E), CRN(E) 32-8-2 > 32-14 - - 30 bar -30°*Cto +120 °C
CR(E), CRN(E) 45-1-1 > 45-5 - - 16 bar -30°*Cto+120 °C
CR(E), CRN(E) 45-6-2 = 45-11 - - 30 bar —-30°Cto +120 °C
CR, CRN 45-12-2 = 45-13-2 - - 33 bar —-30°Cto +120 °C
CR(E). CRN(E) 64-1-1 > 64-5 - - 16 bar -30°Cte+120°C
CR, CRN 64-6-2 > 64-8-1 - - 30 bar —-30°Cto+120°C
CR(E). CRN(E) 90-1-1 = 90-4 - - 16 bar —-30°Cto+120°C
CR, CRN 90-5-2 = 90-6 - - 30 bar -30°*Cto+120 °C
CR, CRN 120 - - 30 bar =30 °Cto +120 °C
CR, CRN 150 - - 30 bar -30 °Cto+120 °C
CR, CRI, CRN 1s 16 bar —20°Cto +120 °C 25 bar -20 *Cto+120 °C
CR, CRI, CRN 1 16 bar —20°Cto +120 °C 25 bar -20 *Cto+120 °C
CR, CRI, CRN 3 16 bar —20°*Cto +120 °C 25 bar —20 *Cto+120 °C
CR, CRI, CRN & 16 bar —20°Cto +120 *C 25 bar -20 *Cto+120 °*C
CR, CRI, CRN 10-1 = 10-10 16 bar —20°Cto +120 *C 16 bar -20 *Cto +120 °*C
CR, CRI, CRN 10-12 = 10-17 25 bar —-20 °*Cto+120 °C
CR 15-1 = 15-5 10 bar —20°Cto+120°C
CR, CRI, CRN 15-1 > 15-8 16 bar -20 *Cto +120 °C
CR, CRI, CRN 15-9 = 15-12 25 bar -20 *Cto+120 °C
CR 20-1 = 20-5 10 bar —20°Cto +120°C

60 Hz CR, CRI, CRN 20-1 = 20-7 16 bar -20 *Cto +120 °*C
CR, CRI, CRN 20-8 - 20-10 25 bar —20 °*Cto +120 °*C
CR, CRN 32-1-1 = 32-5 16 bar -30 °*Cto+120 °C
CR, CRN 32-6-2 > 32-10-2 30 bar -30 *Cto+120 °C
CR, CRN 45-1-1 > 45-4 16 bar -30 *Cto+120 °C
CR, CRN 45-5-2 > 45-7 30 bar -30 *Cto+120 °C
CR, CRN 64-1-1 > B64-3 16 bar -30 °*Cto +120 °C
CR, CRN 64-4-2 = Bb4-5-2 30 bar -30 *Cto +120 °C
CR, CRN 90-1-1 = 90-3 16 bar -30 °*Cto+120 °C
CR, CRN 90-4-2 30 bar -30 *Cto+120 °C
CR, CRN 120 30 bar -30 °Cto+120 °C
CR, CRN 150 30 bar —30 *Cto+120 °C
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Fig. B

Maximum inlet pressure for CR, CRI and CRN:

50 Hz 60 Hz
CR, CRI, CRN 1s
CR, CRI, CRN 15-2 = CR, CRI, CRN 1s5-36 10 bar CR, CRI, CRN 1s8-2 - CR, CRI, CRN 1s-27 10 bar
CR, CRI, CRN 1

; CR, CRI, CRN 1-2 -+ CR, CRI, CRN 1-25 10 bar
CR, CRI, CRN 1-2 = CR, CRI, CRN 1-36 10 bar CR. CRI. CRN 1-27 15 bar
CR, CRI, CRN 3
CR, CRI, CRN 3-2 - CR, CRI, CRN 3-29 10 bar CR, CRI, CRN 3-2 = CR, CRI, CRN 3-15 10 bar
CR, CRI, CRN 3-31 = CR, CRI. CRN 3-36 15 bar CR, CRI, CRN 3-17 = CR, CRI, CEN 3-25 15 bar
CR, CRI, CRN 5
CR, CRI, CRN 5-2 - CR, CRI, CRN 5-16 10 bar CR, CRI, CRN 5-2 -+ CR, CRI, CRN 5-9 10 bar
CR, CRI, CEN 5-18 = CR, CRI, CREN 5-3¢ 15 bar CR, CRI, CEN 5-10 = CR, CRI, CEN 5-24 15 bar
CR, CRI, CRN 10
CR, CRI, CEN 10-1 = CR, CRI, CEN 10-& 8 bar CR, CRI, CEN 10-1 = CR, CRI, CEN 10-5 8 bar
CR, CRI, CRN 10-7 = CR, CRI, CRN 10-22 10 bar CR, CRI, CRN 10-6 = CR, CRI, CRMN 10-17 10 bar
CR, CRI, CRN 15
CR, CRI, CRN 15-1 = CR, CRI, CRN 15-3 8 bar CR, CRI, CRN 15-1 = CR, CRI, CEN 15-2 8 bar
CR, CRI, CRN 15-4 » CR, CRI, CEN 15-17 10 bar CR, CRI, CEN 15-3 > CR, CRI, CEN 15-12 10 bar
CR, CRI, CRN 20
CR, CRI, CRN 20-1 » CR, CRI, CEN 20-3 8 bar CR, CRI, CEN 201 8 bar
CR, CRI, CRN 20-4 = CR, CRI, CRN 20-17 10 bar CR, CRI, CRN 20-2 = CR, CRI, CRM 20-10 10 bar
CR, CRN 32
CR, CEN 32-1-1 > CR, CRN 32-4 4 bar CR, CRN 32-1-1 & CR, CRN 32-2 4 bar
CR, CRN 32-5-2 - CR, CRN 32-10 10 bar CR, CRN 32-3-2 - CR, CRN 32-6 10 bar
CR, CEN 32-11-2 = CR, CRN 32-14 15 bar CR, CRN 32-7-2 = CR, CRN 32-10-2 15 bar
CR, CRN 45
CR, CEN 45-1-1 = CR, CRN 45-2 4 bar CR, CRN 45-1-1 = CR, CRN 45-1 4 bar
CR, CREN 45-3-2 > CR, CRN 45-5 10 bar CR, CRN 45-2-2 - CR, CRN 45-3 10 bar
CR, CEN 45-6-2 =+ CR, CRN 45-13-2 15 bar CR, CEN 45-4-2 = CR, CRN 45-7 15 bar
CR, CRN 64
CR, CEN 64-1-1 =+ CR, CRN 64-2-2 4 bar CR, CEN 64-1-1 4 bar
CR, CREN 64-2-1 > CR, CRN 64-4-2 10 bar CR, CRN 64-1 = CR, CRN 64-2-1 10 bar
CR, CREN 64-4-1 - CR, CRN 64-8-1 15 bar CR, CRN 64-2 - CR, CRN 64-5-2 15 bar
CR, CRN 90
CR, CRN 90-1-1 > CR, CRN 90-1 4bar | oo eN 9011 > CR, CRN 90-2-2 10 bar
CR, CRN 90-2-2 > CR, CRN 90-3-2 10bar | G5 GEN 90.9.1 = OR. GRN 90.4.9 15 bar
CR, CREN 90-3 = CR, CRN 90-6 15 bar !
CR, CRN 120
CR, CEN 120-1 = CR, CRN 120-2-1 10 bar CR, CRN 120-1 10 bar
CR, CEN 120-2 = CR, CRN 120-5-1 15 bar CR, CEN 120-2-2 = CR, CREN 120-3-1 15 bar
CR, CEN 120-6-1 = CR, CRN 120-7 20 bar CR, CRN 120-4-2 = CR, CRN 120-5-1 20 bar
CR, CRN 150
CR, CREN 150-1-1 = CR, CRN 150-1 10 bar CR, CRN 150-1-1 10 bar
CR, CEN 150-2-1 » CR, CRN 150-4-1 15 bar CR, CEN 150-1 = CR, CRN 150-2 15 bar
CR, CEN 150-5-2 - CR, CRN 150-6 20 bar CR, CRN 150-3-2 = CR, CRN 150-4-1 20 bar
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Fig.D

Airborne noise emitted by pumps with motors fitted by Grundfos:

50 Hz 60 Hz
Motor — —
[kw] Lpa Lpa
[dB(A)] [dB(A)]
0.37 53 58
0.55 53 56
0.75 53 57
1.1 55 G0
1.5 59 G5
22 61 G6
3.0 58 63
4.0 65 69
55 63 68
75 68 73
11 70 75
15 63 G7
185 63 G7
22 67 71
30 71 75
37 71 75
45 71 75
55 71 75
75 73 T7
Fig. E
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CR,CRI,CRN1s,1,3and 5

Fig. F
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CR, CRI, CRN 10, 15 and 20

Fig. G
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CR, CRN 32, 45, 64, 90

Fig. H
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Description

Pos.

ne- <) @ F ao & o
1 Adapter flanga Zwischenflansch Bride d'adaptation Flangie adattatrici Brida acoplamiento Flange do adaptador
1a_ | Motor stool Laterne Lanterne moteur Lanterna del motore Acoplamiento Adaptador do motor
2 | Pump head Kopfstilck Téte de pompe Testa pompa Cabezal bomba Cabeca da bomba
3 | Chamber, top Oberste Kammer Chambre supérieure Camera superiore Camara superior Camara superior

Chambre sans bague

3a | Chamber without neck ring | Kammer ohne Spaltring détanchaita Camera senza collarino Camara sin anillo de junta | Camara sem aro
4 | Chamber complete Kammer komplett Chambre compléte Camera completa Camara completa Camara completa
4 ; . ; - Chamire avec bague de - . N N A
a | Chamber with bearing ring | Kammer mit Lagerring palier Camera con cuscinetto Camara con anillo cojinete | Camara com casquilho
fa | Chamber complete Kammer komplett Chambre compléte Camera completa Camara completa Camara completa
5 Base Fultstiick Fied de pompe Base Base Base
Ga_ | Stop pin Sperrzapfen Goupille d'arrét Molla di arresto Pasador tope Pino
6d | Guide plate for base Eﬂggﬂg‘?plane fur Eéanﬁgg pour pied de Guida per basamento Placa guia para base Prato-guia da base
fg Bearing ring Lagerring Joint de palier Cuscinetto Anillo cojinete Casquilho
7 | Coupling guard Schutzschirm Protége-accouplement Giunti di protezione Protector acoplamienio Protecgdo do acoplamento
7a_ | Screw Schraube Vis Vite Tornillo Parafuso
8 [ Coupling complete Kupplung komplett Accouplement complet Giunto completo Acoplamiento completo Acoplamente completo
£l Screw Schraube Vis Vite Tornillo Parafuso
10 | Shaft pin Zylinderstift Goupille cylindrique Molla albero Pasador eje Pino do veio
18 | Air vent screw Entliftungsschraube Vis de purge Vite della ventola Tornillo purga aire Parafuso de purga
19 | Pipe plug Stopfen Bouchon Tappo Tapdn tuberia Bujdo da tubagem
21 [Plug Stopfen Bouchon Tappo Tapon Bujdo da tubagem
23 Plug Stopfen Bouchon Tappo Tapon Bujdo da tubagem
25 Drain plug Entleerungsstopfen Bouchon de vidange Tappo spurgo Tapon purga Bujdo de drenagem
26 | Staybolt Stehbolzen Goujon Tiranti Esparrago sujecion Perno
28a | Strap Spannband Tirant d'assemblage Tirante Tirante Tirante
26b [ Screw Schraube Vis Vite Tornillo Parafuso
26c | Washer Unterlegscheibe Rondelle Rondella Arandela Anilna
28 | Screw Schraube Vis Vite Tornillo Parafuso
28a | Screw Schraube Vis Vite Tornilla Parafuso
31 Screw Schraube Vis Vite Tornillo Parafuso
32a | Washer Unterlegscheibe Raondelle Rondella Arandela Anilha
35 | Screw Schraube Vis Vite Tornillo Parafuso
36 | Nut Mutter Ecrou Dado Tuerca Fémea
36a [ Nut Mutter Ecrou Dada Tuerca Fémea
37 | O-ring/gasket O-Ring/Dichtung Joint/bague O ring/guranizione Junta taricafjunta Q-ringfjunta
38 | O-ring O-Ring Jaoint O ring Junta tarica O-ring
38a | O-ring O-Ring Joint Q ring Junia térica Q-ring
44 | Inlet part complete Einlaufteil komplett Partie aspiration compléte | Parte interna completa Parte aspiracion completa | Aspiracio completa
45 | Neck ring Spaltring Bague d'étanchéitg Collarino Anillo tope Aro
45a | Neck ring complete Spaliring komplett Eg%téﬁleé?éetanchelte Colalrino completo Anillo tope completo Aro completo
47 | Bearing ring Lagerring Bague de palier Cuscingtto Anillo cojinete Casquilho
47a | Bearing with driver Lager mit Mitnehmer gﬁ?:re de palier avec Cuscinetto con guida Cojinete con engranaje Casquilho com guia
47b | Bearing ring, rotating Lagerring, rofierend Bague de palier tournante | Cuscinetto rotante Anillo cojinete giratorio Casquilho rotativo
47c | Bush Buchse Douille Boccola Manguito Manga
47d | Retaining ring Haltering Bague de blocage Anellc di arresto Anillo cierre Retentor
47e [ Retaining ring Haltering Bague de blocage Anellc di arresto Anillo cierre Retentor
48 | Split cone nut Mutter fur Klemmbuchse Ecrou de cone de serrage | Dado bussola conica Tuerca casquillo conico Fémea conica
49 Impeller Laufrad Roue Girante Impulsor Impulsor
48a | Impeller Laufrad Roue Girante Impulsar Impulsor
48b | Split cone Klemmbuchse Cdne de serrage Bussala conica Casquillo cénico Casquilho conico
49c [ Wear ring Verschleikring Bague d'usure Anello di usura Anillo desgaste Aro de desgaste
51 | Pump shaft Pumpenwelle Arbre de pompe Albero pompa Eje bomba Veio
85 | Cuter sleeve Mantel Chemise Camicia esterna Camisa exterior Camisa exterior
Ll Base plate Grundplatte Plaque de hase Basamento Placa hase Base
58a | Base plate Grundplatte Plague de hase Basamento Placa hase Base
56c [ Screw Schraube Vis Vite Tornillo Parafuso
56d | Washer Unterlegscheibe Rondelle Rondella Arandela Anilna
57 |C-ning O-Ring Joint Q ring Junta torica O-ring
58 | Seal carrier ;‘g&i{]g:;g"ene"' Toc d’entrainement Porta tenuta Soporte cierre Suporte do empangue
58a [ Screw Schraube Vis Vite Tornillo Parafuso
60 | Spring Feder Ressort Molla Muelle Mala
61 | Seal driver Mitnghmer Toc d’entrainement Guida guarniziong Guia de cierre Batente do espacador
62 | Stopring Stopring Bague d'arrét Anello di arresto anillo de tope Mola de encosto
64 | Spacing pipe Distanzhiilse Douille dentretoise Tubo distanziale Casquillo espaciador Espagador
f#da | Spacing pipe Distanzhilse Douille dentretoise Tubo distanziale Casquillo espaciador Espagador
64c | Clamp, splined Spannstiick, Vislnut Piéce de sermage Giunto Casquillo ranurado Casquilho escatelado
64d [ Spacing pipe Distanzhulse Douille eniretoise Tubo distanziale Casquillo espaciador Espagador
65 Meck ring retainer Halter fir Spaltring ggpgg&gﬁgr bague Fermo per collarino Retén anillo junta Retentor do aro
66 | Washer Unterlegscheibe Rondelle Rondella Arandela Anilha
66a | Washer Unterlegscheibe Rondelle Rondella Arandela Anilna
66b | Lock washer Sicherungsblech Rondelle de blocage Blocco per rondella Arandela cierre Anilna retentora
67 | Nul/Screw Mutter/Schraube Ecrou/Vis Dado/Vite TuercaTornillo Fémea/Parafuso
69 | Spacing pipe Distanzhilse Douille entretoise Tubo distanziale Casquillo espaciador Espagador
76 MNameplate set Schildersatz Plague d'idenfification Targhetta Jueqo placa identificacion | Chapa de identificagdo
100 | O-ring O-Ring Joint Q ring Junia torica Q-ring
105 | Shaft seal Wellenahdichtung Garniture mécanique Tenuta meccanica Cierre Empangue mecanico
201 | Flange Flansch Bride Flangia Brida Flange
203 | Retaining ring Haltering Bague de blocage Blocea flangia Anillo cierre Anel retentor
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CR, CRI, CRN 10, 15 and 20
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11.11.1

Id.-Nr. VEM éé-_238 01/12.05

Motor of pump

VEM motors GmbH

VEM motors Thurm GmbH

Moniage-, Bedienungs- und Wartungsanleitung
Drehstrom-Asynchronmotoren mit Kéafiglaufer
und mit Schleifringlaufer, Normalausfiihrung

Installation, operating and maintenance instructions
Three phase asynchronous motors with squirrel cage rotor
and slip ring rotor, standard design

instructions de montage, d'utilisation et d'entretien
Moteurs asynchrones triphasés rotor & cage
et rotor a bagues, version standard

Instrucciones de montaié, de servicio y de mantenimiento
Motores asincronos trifasicos con rofor de jaula
y de anillos, ejecucién normai

Instrugdo de montagem, de servigo e de manutencéo
Motores trifasicas assincronos com rotor de gaiola e
com rotor com anéis colectores, modelo normal

Istruzioni per il montaggio, I'uso e la manutenzione
Mectori asincroni trifase con rotore a jabbia
e con rotore a collettore, versione standard

Montage-, bedienings- en onderhoudishandleiding
Asynchrone draaistroommotoren met kortsluitanker
er met sleepringanker, normale uitvoering

VEM motors GmbH
Carl-Friggrich-Gauf-Str. 1
D 38855 Wernigerode
Postiach 101252

D 38842 Wernigerade

Tel.: ++49(0)3943/880
Fax: ++49(0)3943/8824 40
WWALVBM-roUD.CoMm:

VEM matars Thurm GmbH
Auftere Dresdenar Str. 35
0 08080 Zwickau

Postiach 200329

D 08003 Zwickau

Tel.: ++49({0)3754270
Fax: ++49(0)376427383

deutsch

englisch

franzosisch

spanisch

portugiesisch

italfenisch

niederlandisch
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Installation, Operating and Maintenance Instructions
Three Phase Asynchronous Motors with Squirrel Cage Rotor, Standard Design

1. General

To prevent damage to motors and the driven equipment the procedures laid down in the Operating and Maintenance Instructions
must be followed. Especially to avoid risk of injury, the separately enclosed Safety Regulations must be adhered to strictly.

Since for reasons of clarity the Operating and Maintenance Instructions cannot contain specific information with regard to all con-
ceivable special applications and areas with special requirements, the user himself has to make appropriate protection arrange-
ments during the installation process.

2. Description

The motors have been manufactured in accordance with IEC 34-1, DIN EN 60034-1, DIN VDE 0530 and other appropriate DIN
standards. Motors can also be supplied to comply with special regulations (e.g. Classification Regulations, Regulations for Explo-
sion Protection). Separate additional instructions apply for the following motor versions:

Roller table motors, motors in explosion protected design

The details on the relevant Order Confirmation constitute the scope of supply.

3. Degree of Protection

The degree of protection of the motors is indicated on their rating plate. The degree of protection of additional devices fitted to the
motor can be different than the degree of protection of the motor. This needs to be taken into consideration during the installation
of the motors. If motors are installed in the open (Degree of Protection = IP 44), they should be protected against direct effects of
the climate (freezing of the fan due to direct fall of rain, snow and formation of ice).

4. Type of Construction

The type of construction of the motors is indicated on the rating plate. The motors can be used in different types of construction
only with permission of the manufacturer and if necessary after modification carried out in accordance with the manufacturer's
instructions. Especially with types of construction with vertical shaft the user has to ensure that foreign particles cannot fall into the
fan cowl.

5. Transport & Storage

If possible the motors should only be stored in closed and dry rooms. Outdoor storage under cover is permitted for a short time
only and requires adequate protection against all harmful effects of the climate. The motors also have to be protected against
mechanical damage. Never transport or store the motors resting on their fan cowls. The eye bolts of the motors together with ap-
propriate lifting tackle must be used for transport. The eye bolts are intended for the lifting of the motors only, without any addi-
tional parts such as bed plates, gears etc. If eye bolts are removed after installation, the tapped holes must be blanked off perma-
nently according to the Protection Standard.

6. Removal of the Transport Safety Device

On motors with transport safety device (roller bearing), the hexagon head screw provided for the fastening of the transport safety
device is to be loosened and taken off together with the transport safety device. Subsequently the bearing cover bolt packed in a
bag inside the terminal box is to be screwed into the bearing cover. If it is necessary for the motor type the bag will also contain a
lock washer that is to be placed onto the bearing end shield bolt before screwing it into the bearing cover.

\\FILERO2\Allgemein\02 - Technische Unterlagen KKT\Originale\830xxx Bedienungsanleitungen\KSC\83002302.Ka KKT chillers_KSC215-US.doc




Operating Instruction l K K I

Healthcare chiller of the KSC Series )
chillers

Version ,Revision 09“ Type KSC 215-L-U/S page 112von138

7. Installation and Fitting

Since during normal operation of electric motors, temperatures in excess of 100 °C can occur on their surface, any contact with
them must be prevented if the motors are installed in accessible areas. Because of this temperature sensitive parts must never be
fitted to them or have contact with them. In types of construction IM B14 and IM B34 it must be ensured that the maximum usable
screw depth specified in the catalogue is not exceeded, otherwise the winding will be damaged.

Vent holes must be kept free and the minimum distances stated in the dimensional drawings must be maintained so that the flow
of cooling air is not obstructed. Care must be taken that the discharged warmed up cooling medium is not sucked up again.

The key in the shaft end is secured by the shaft protective sleeve for transport and storage only. Because of the danger that the
key may be thrown aside, a start-up or a trial run with the key protected by the shaft sleeve only is strictly forbidden.

Transmission components (such as couplings, pinions or belt pulleys) should be drawn onto the shaft by means of pull-on devices
or by heating-up the part to be drawn onto the shaft. For the purpose of drawing the transmission components onto the shaft, the
shaft ends are provided with tapped centering holes according to DIN 332 Part 2. Transmission components must never be driven
onto the shaft using hammer blows because the shaft, the bearings and other components of the motor could be damaged.

All components that are to be fitted to the shaft end must be balanced dynamically according to the balancing system of the motor
(full or half key). The rotors of the motor are balanced with half key; this is indicated by letter H after the serial number on the rating
plate. Motors with letter F after the serial number are balanced with full key. If possible the motors are to be installed in such a way
that they are free from vibrations. With precision balanced motors special instructions are to be followed. When the installation is
completed the user must ensure protection of movable parts and safety of operation.

Direct coupling to the driven machine requires a particularly accurate alignment. The shafts of both machines must be in align-
ment. The shaft height is to be adjusted to that of the driven machine using appropriate shims.

Belt drives put a lot of stress on the motor because of relatively high radial forces. When dimensioning belt drives, apart from the
instructions and calculation programmes issued by the manufacturers of the belts, it must be ensured that the radial force permis-
sible at the shaft end of the motor as stated in our data is never exceeded by the pull and pre-tensioning of the belt. When pre-
tensioning the belt during installation the instructions of the belt manufacturers must be strictly adhered to.

The threaded holes of the flange types listed in the table are through holes (type IMB14, IMB34).
To avoid damage to the winding overhang of the motor winding, observe the maximum permissible tap depths in conformity
with the following table.

Flange type to DIN 42948 Flange type to DIN EN 50347 Tap depth (mm)
C80 FT65 8
C90 FT75 8
C105 FT85 8.5
C120 FT100 8.5
C140 FT115 10
C160 FT130 10
C200 FT165 12
C250 FT215 13

If a motor of type IMB34 without flanged attachments is used, the user has to take appropriate measures at the through holes to
maintain the specified degree of protection.

8. Insulation Check & Replacement of Grease / Bearings

When the motor is first commissioned and especially after extended storage, the insulation resistance of the winding is to be
measured to earth and between phases. The check must take place using the rated voltage, but at least 500 V. During and imme-
diately after the measurements dangerous voltages are present at the terminals. Therefore never touch the terminals and follow
the operating instructions of the insulation resistance meter closely! Depending on the rated voltage Uy, the following minimum

values must be maintained with a winding temperature of 25 °C :

Rated Power Py Insulation Resistance referred to
kW Rated Voltage kQ/V
1<Pn=10 6.3
10 < Py <100 4
100 < Py 2.5

If the minimum values are lower, the winding must be dried properly until the insulation resistance corresponds to the required
value.

When the motor is commissioned after a prolonged period of storage inspect the bearing grease visually and replace it if harden-
ing and other irregularities occur. If the motors are to be commissioned by the manufacturer after more than three years following
their delivery then the bearing grease must always be replaced. With motors fitted with covered or sealed bearings the bearings
must always be replaced with new bearings of the same type after a storage period of four years.
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9. Commissioning

Please follow the Safety Regulations closely. All work is to be carried out only when there is no voltage on the motor. The installa-
tion must be carried out according to the valid regulations by gualified skilled personnel. Initially the mains conditions (voltage and
frequency) must be compared with the data on the rating plate of the motor. The dimensions of the connecting cables must be
adjusted in line with the rated currents of the motor.

The connection points of the motor are marked in accordance with DIN VDE 0530 Part 8. In Section 19 of these instructions the
most common circuit diagrams for three phase motors in basic design are provided, according to which the connection will be
implemented. For all other versions, the special circuit diagrams are glued to the inside of the terminal box cover or placed in the
terminal box. An additional terminal box can be provided for the connection of auxiliary and protection devices (e.g. anti-
condensation heaters); the same regulations apply as for the main terminal box.

Always start the motors with an over-current protection device that is set in accordance with the relevant nominal values of the
motor (=1,05 lyom). Otherwise warranty claims with respect to damaged windings become void. Before the motor is connected for
the first time it is recommended to check the insulation resistances between winding and earth and between phases (see Section
8). After prolonged storage it is absolutely essential that the insulation resistance is measured. Before coupling the motor to the
driven machine, check the direction of rotation of the motor to prevent possible damage being caused to the driven machine. If the
mains supply with the phase sequence L1, L2 and L3 is to be wired to the connection points U, V, W, the motor is rotating clock-
wise looking at the shaft end. The direction of rotation can be changed by swapping the connections between 2 phases. For the
permissible tightening torques for the terminal board bolts refer to the table below:

[ Terminal board Connecting Bolt Thread Permissible ﬁghtening Torque in Nm

16 A M4 1.2+ 0.5

25A M5 25105

63 A M6 4+1

100 A Ma 75+15
200 A M10 125+25

400 A Mi12 20+4

630 A M16/M20 30+4/52+4

Before closing the terminal box make absolutely sure that:

- the connection has been made in accordance with the wiring diagram
- all terminal box connections are tightened
- all minimum values of air paths are maintained (larger than 8 mm up to 500 V, larger than 10 mm  up to 750 V, larger than 14
mm up to 1000 V)
- the interior of the terminal box is clean and free from foreign particles
- unused cable entries are blanked off and the threaded plugs with seals are tightened
- the seal in the terminal box cover is clean and tightly glued and all sealing surfaces
are in the correct state to ensure that the relevant degree of protection is maintained.

Before starting up the motor check that all safety regulations are strictly adhered to, that the machine is correctly installed and
aligned, that all fixing parts and earthing connections are tightened, that the auxiliary and additional devices are functionally and
correctly connected and if a second shaft end is fitted that the key is secured against being thrown aside.
If possible the motor is to be connected without load. If the motor is running smoothly and without any abnormal noises, the load of
the driven machine is to be applied onto the motor. When the motor is started up it is recommended to monitor the current con-
sumption if the motor is loaded with its driven machine so that any possible overloads and asymmetries occurring in the mains can
be recognised immediately. The starter must always be in the starting position during starting. With slip ring motors the correct
running of the brushes must be monitored. They must be absolutely spark-free. Please always observe the Safety Regulations
during operation of the motor and when switching it off.
If a motor in type of mounting IM B34 is used without flanged components, the user must take suitable measures at the though
bore holes to maintain the respective degree of protection.
10. Maintenance
You are once again referred to the Safety Regulations, in particular to isolation, to securing against reconnection, to checking
whether all components connected to a voltage source are in dead state. If it is necessary to disconnect the motor from the mains
for maintenance work particular care must be taken to ensure that any possibly existing auxiliary circuits (e.g. anti-condensation
heaters, forced ventilators, brakes) are also disconnected from the mains.
If the motor is to be dismantled during maintenance work, the sealing compound on the centering shoulders is to be removed.
When re-assembling the motor these need to be re-sealed using a suitable motor sealing compound. Existing copper sealing
washers must always be refitted.
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11. Bearings and Lubrication
The anti-friction bearings of the motors in standard design are filled with anti-friction bearing grease in the factory (or with sealed
bearings by the bearing manufacturer) according to DIN 51825 in compliance with the table below:

Type series Lubricating grease according to DIN 51825 Lubricating Grease Base
All Squirrel Cage motors Asonic GLY 32
IEC/DIN 56 — 132T or
Progressive standard 56 - 100 Multemp SRL Lithium base

All Squirrel Cage motors

IEC/DIN 132 — 355 and
Progressive standard 112 — 315

Forced Ventilated motors
Brake motors KE2R-40 Polyurethane base

Slip ring motors
IEC/DIN and Progressive Standard
Marine Motors for on board ship

Under normal load and climatic conditions, the quality of grease guarantees an operation of the motor for approx. 10,000 service
hours with two pole design and 20,000 service hours with multipole design. If not otherwise agreed the grease of anti-friction bear-
ing must never be refilled during this period. However, the condition of the grease should be checked occasionally even before this
time limit. The indicated number of service hours is only valid for operation at rated speed. If during operation of the motor via an
inverter the nominal speed is exceeded then the regreasing period reduces approximately in the opposite ratio to the increase in
the motor speed.

Regrease the bearings only after a thorough cleaning using suitable solvents. The same type of grease must be used. When re-
placing the grease only the equivalent types specified by the motor manufacturer can be used. Please bear in mind that the bear-
ings should only be filled up to about 2/3 of their free space. A complete filling of the bearings and bearing covers with grease
leads to increased bearing temperature and therefore to increased wear.

The regreasing of bearings with regreasing facility is carried out at the grease nipple when the motor is running using the grease
quantity required for the respective motor. For the re-greasing intervals please refer to the table below:

Frame Size Two pole design Four and multipole design
112 to 280 2,000 hrs. 4,000 hrs.

315 2,000 hrs. 4,000 hrs.

355 2,000 hrs. 3,000 hrs.

The quantities of grease required for the re-greasing are stated in the below table (Please note that for the first re-greasing approx.
twice the amount of grease is required because the grease lubrication pipes are still empty). The used grease is collected in the
grease chamber of the external bearing cap. After approx. 5 re-greasings this old grease should be removed, e.g. as part of in-
spection work.

Series Overall Quantity of grease in cm? Series Overall Quantity of grease in cm3
Progressive length IEC/DIN length
standard Number of poles Number of poles
Frame Size D-end ND-end Frame Size D-end ND-end
112 all 10 10 LX2, M2 23 20
132 all 17 17 160 L4,6,8 23 20
160 all 23 20 M2 23 23
2 23 23 180 M4, L6, 8 23 20
180 >4 31 31 L4 23 23
2 31 31 L2 - -
200 >4 35 31 200 LX2 31 31
2 35 35 L4, 6,8 31 23
225 LX 6
e 41 35 M2 31 31
2 41 41 225 M4, 6, 8 35 31
250 54,8
=4 52 4 M2 35 35
2 52 52 250 M4, 6, 8 41 35
280 =4 57 52 2 41 41
S2 57 52 280 =4 52 41
315 M2 57 57 2 52 52
VL S4,6, 8 64 52 >4 57 52
M4, 6, 8 78 57 MX2 VL 57 52
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Series Overall Quantity of grease in cm? Series Overall Quantity of grease in cm3
Progressive length IEC/DIN length
standard Number of poles Number of poles
Frame Size D-end ND-end Frame Size D-end ND-end
2 57 57 315 MY2 VL 57 57
355 4 90 57 MX4, 6, 8 VL 64 52
6.8 90 57 MY4, 6, 8 VL 78 57

12. Slipring Contact System

The slipring contact system is to be inspected at regular intervals. It is advisable to check the slip rings 2 — 3 times immediately
after commissioning, at intervals of approx. 50 operating hours. Subsequently regular maintenance is to be carried out at intervals
that depend on the relevant operating conditions. A thin layer of patina should be formed on the surface of the slip rings. Generally
such patina layer is formed after an operation of between 100 to 500 hours. If intensive scoring or burnt spots on the slip ring sur-
face occur they must be removed immediately either by cleaning or if necessary by re-machining. If slight scoring appears it is not
necessary to re-machine. The pressure of the carbon brushes must be checked. It should be between 18.5 kPa and 24 kPa. When
replacing the brushes the same type of brush must always be used. New carbon brushes must be bedded-in. With box type brush
holders care must be taken to ensure that the carbon brushes do not jam due to contamination. The carbon brushes wear naturally
and the abrasion can amount to 3 - 5 mm per 1,000 hours of operation.

13. Draining of condensation water

On installation sites where formation of dew and thus occurrence of condensation water can be expected inside the motor, the
accumulated condensation water has to be drained at regular intervals through the opening at the lowest point of the end shield.
Subsequently the opening must be closed up again.

14. Cleaning

So that the effects of cooling air are not interfered with, all parts of the motor must be cleaned at regular intervals. In the majority of
cases it is sufficient to clean the machine with compressed air that is free from water and oil. Especially the vent holes and the
spaces between the ribs must be kept clean. The dust generated by natural wear and deposited in the interior of the motor or in
the slip ring space must be removed at regular intervals. It is recommended to include the electric motors in the regular routine
inspections of the driven machine.

15. Motors with Thermal Winding Protection

A continuity test of the thermistor sensor circuit using a test lamp, a hand generator and such like is strictly prohibited because this
would destroy the sensors immediately. If it becomes necessary to verify the cold resistance of the sensor circuit (at approx. 20°C)
then the measuring voltage must never exceed 2.5 V DC. It is recommended to carry out the measurement using a Wheatstone
bridge with a 4.5 V DC supply voltage. The cold resistance of the sensor circuit must never exceed 810 Ohms; a measurement of
the hot resistance is not necessary. With motors that are fitted with thermal winding protection, care must be taken that when the
thermal winding protection responds and after the cooling down of the motor, no hazards can occur due to spurious automatic
reconnection.

16. Warranty, Repair, Spare Parts

Unless expressly agreed otherwise only our contractual workshops are permitted to carry out repairs during the warranty period.
Other repairs that may potentially be required can also be carried out by skilled personnel in these workshops. Details about Cus-
tomer Service network can be obtained from the manufacturer on request. The spare parts are listed in Section 20 of these Oper-
ating & Maintenance Instructions. Maintenance carried out appropriately (provided it is as described in Section “Maintenance”)
does not constitute a breach of warranty provisions. The contractual warranty liability on the part of the manufacturer is not preju-
diced by this.

17. Electromagnetic Compatibility

The motors, as non-independently working unit, have been checked with regard to their conformity with the EMC Standards. It is
the responsibility of the equipment operator to ensure by suitable measures that the apparatus or plant in their entirety comply with
the relevant electromagnetic compatibility standards.

18. Trouble Shooting
General mechanical and electrical faults are to be rectified according to the Schedule in Section 21. All Safety Regulations must be
strictly observed when rectifying faults.
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19. Klemmenplattenschaltungen, Terminal board circuits, Connexions de la plaque a bornes, Klemplaatschakelingen,

Forbindelsesdiagramm

Kafiglaufer mit einer Drehzahil:

A niedrige Spannung

single speed squirrel cage motors:

A low voltage

Rotor a cage a une vitesse de rotation:
Atension basse

Kortsluitanker met één toerental:

A lage spanning

Kortslutningsmotor med eet omdrejningstal:
A lav speending

Kafiglaufer mit einer Drehzahl:

Y hohe Spannung

single speed squirrel cage motors:

Y high voltage

Rotor a cage a une vitesse de rotation:
Y tension élevée

Kortsluitanker met één toerental:

Y hoge spanning

Kortslutningsmotor med eet omdrejningstal:

Y hej speending

Sterndreieckschalteranschiup:

bel Sterndreieckschalter ohne Briicken an-
schluss nach Schema des Schalters
Star-delta switch connection:

For star-delta switch without bridges, connection
as per to the switch scheme

Connexion du commutateur étoile-triangle:
Dans le cas des commutateurs étoile- triangle
sans ponts, connexion suivant le schéma du
commutateur

Sterdriehoek-aansluiting:

w2 U2 W2 U2 V2 Bij sterdrichoekschakelaars zonder brug volgt
O (@) ) aansluiting overeen-komstig het schema van de
schakelaar
Stjernetrekantkoblingstilslutning:
ved tilslutning af Y/ A omskifter foretages tilslut-
U V1 WA ning i henhold til omskifterens diagram
| (PU‘I ?V‘I QW1 w2 uz vz
L1 L2 L3 I I | ' O
[ (S) m
L1 L2 L3
® (S M G, O, O
Motor mit thermischem Wicklungsschutz
Klemmenplattenschaltung wie oben
Motor with thermal winding protection Termi-
nal board connection as above
Moteur avec protection thermique de I'enrou-
lement
Caonnexion de la plague & bornes comme ¢i-
dessus vom Motor Anschluss des Auslésegerates
Motor met thermische wikkelingsbeveiliging from the motor ) 74(3:077 connection of the tripping device
Klemmenbord aansluiting zoals boven du moteur TP1(T1) Gonnexion du déclencheur
Motor med termisk viklingsbeskyttelse van motor Aansluting van uitschakel apparatuur
Forbindelsesdiagram som ovenstaende fra motor —_—0O O— tilslutning af relee

TP2 (T2)

Der Anschluss erfelgt nach dem Anschluss-
schema des Auslasegerates

The connection will be implemented as per the
connecting diagram of the tripping device

La connexion se fait suivant le schéma de
connexion du déclencheur

Aansluiting vindt plaats overeenkomstig het
aansluitschema van de uitschakel apparatuur
tilslutningen foretages i henhold til relests dia-
gram

Schleifringlaufermotor

A niedrige Spannung

Slip ring motor

A low voltage

Moteur avec rotor a bagues
A tension basse
Sleepringankermotor

A lage spanning
Slaberingsmotor

A lav spaending

Sténder, Stator

W7 uz V2

u W1 Wi
L1 Lz L5
[t 15 Ty

Y hohe Spannung
Y high voltage

Y tension élevée

Laufer, Rotor

Lauferanschluss je nach Typ an Lauferklemmen oder Birstenhalter

Y hoge spanning

Rator connection according to type either via terminals or via brush holder

Connexion du rotor suivant le type aux borne du rotor ou au porte-balais

Y hej speending

Rotoraansluiting athankelijk van type aan rotorklem of borstelhouder

Ratortilslutning foretages afhaengig af type, enten til rotorklemmer eller

W2 uz A
Q0O O
(’JLH W1 OW1
L1 Lz L3
] 8 m

barsteholder

zum Anlasser
to the starter
vers le démarreur

naar aanloopinrichting
til starteren
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20. Aufbau der Motoren, Construction of the motor, Composition des moteurs

Kennzahl Bezeichnung Designation Désignation
1.01 Lagerschild D-Seite End shield Drive-end Flasque cété D
1.02 Lagerdeckel, D-Seite, auBen Bearing cover, Drive-end, external Couvre-roulement, cété D, extérieur
1.03 Lagerdeckel, D-Seite, innen Bearing cover, Drive-end, internal Couvre-roulement, coté D, intérieur
Tellerfeder / Wellfeder, D-Seite, nicht Disc spring / wave washer, Drive-end, Rondelle a plateaw élastique (n'existe
1.04 bei Rollenlagemn not for roller bearings pas pour roulements & rouleaux
1.05 Walzlager D-Seite Antifriction bearing, Drive-end Roulement, cété D
1.06 V-Ring D-Seite V-type rotary seal, Drive-end Joint V, cété D
1.07 Flanschlagerschild Flange end shield Flasque a bride
1.08 Filzring D-Seite Felt ring, Drive-end Bague de feutre, cété D
2.01 Lagerschild N-Seite End shield Non-drive end Flasque coté N
2.02 Lagerdeckel, N-Seite, auBen Bearing cover, Non-drive end, external Couvre-roulement, cété N, extérieur
2.03 Lagerdeckel, N-Seite, innen Bearing cover, Non-drive end, internal Couvre-roulement, cété N, intérieur
2.04 Walzlager N-Seite Antifriction bearing, Non-drive end Roulement, cété N
2.05 V-Ring N-Seite V-type rotary seal, Non-drive end Joint V, cété N
2.06 Wellfeder N-Seite (oder D-Seite) Wave washer, Non-drive end (or Drive- | Rondelle élastique, coté N (ou coté D)
end)
2.08 Filzring N-Seite Felt ring, Non-drive end Bague de feutre, coté N
3.01 1 Paar MotorfiiBe 1 pair of motor feet 1 paire de pattes
3.02 Lifter Fan Ventilateur
3.03 Lufterhaube, Kunststoff Fan cowl, plastic Capot de ventilateur, plastique
3.04 Lifterhaube, Stahlblech Fan cowl, sheet steel Capot de ventilateur, t6le d‘acier
3.05 Lifterhaube mit Schutzdach Fan cowl with canopy Capot de ventilateur avec abri
3.08 Ringschraube Lifting eye bolt (Eillet de levage
4.01/4.02 Klemmenkastendeckel Terminal box cover Couvercle de boite & bornes
4.03/4.04 Dichtung Klemmenkastendeckel Terminal box cover gasket Joint de couvercle de boite & bornes
4.05/4.08 Klemmenkastenunterteil Terminal box base Partie inférieure de boite a bornes
4.07 Dichtung Klemmenkastenunterteil Terminal box base gasket Joint embase de boite & bornes
4.08 Klemmenplatte Terminal plate Plaque a bornes
4.09 Kabeleinftihrung Cable gland Entrée de cable
4.10 Verschlussschraube Scraw plug for gland opening Fermeture
4.11 Kabeleinftihrung far thermischen Cable gland for thermal winding protec- Entrée de la protection thermique
Wicklungsschutz tion
4,12 Anschluss fir therm. Wicklungs- Terminal for thermal winding protection Borne pour protection thermique
schutz
4.13 Schelle Clamp Collier
4.14 VerschluBstiicken Sealing components Bouchons
4.15 Zwischenplatte Adapter plate Plague intermédiaire
4.16 Flacher AnschluBkasten Flat terminal box Boite de connexion plate
4.17 Normalienbeutel Standard parts bag Sachet de barrettes
5.01 Laufer, komplett Rotor, complete Rotor, complet
6.01 Schleuderscheibe, D-Seite Grease thrower ring, Drive-end Disque centrifuge cété D
6.02 Schleuderscheibe, N-Seite Grease thrower ring, Non-drive end Disque centrifuge cété N
6.03 Labyrinthbuchse, D- u. N-Seite Labyrinth gland, Drive- and Non-drive Douille a labyrinthe c6té D et N
end
6.04 Leitscheibe, D-Seite Guide disc, Drive-end Disque guide cété D
6.05 Leitscheibe, N-Seite Guide disc, Non-drive end Disque guide cété N
7.01 Schleifringlaufer mit Schleifringen Slip ring rotor with slip rings Rotor a bagues avec jeu de bagues
8.01 Burstenhalter Brush holder Porte-balais
8.02 Btrstentragerplatte mit Biirstenbol- Brush carrier plate with brush rod Plaque porte-balais avec axe de balais
zen
8.03 Schutzdeckel fiir Schleifringraum Protective cover slip ring compartment Couvercle de protection pour le loge-
ment des bagues collectrices
8.04 Dichtung ftr Schutzdeckel Gasket for protective cover Joint pour le couvercle de protection
8.05 Deckel fur Lifterhaube Caover for fan cowl Couvercle pour le capot de ventilateur
9.01 Klemmenkastendeckel fur Laufer- Terminal box cover for rotor terminal box | Couvercle de la boite a bornes du rotor
klemmenkasten
9.02 Dichtung Klemmenkastendeckel fiir Gasket for terminal box cover for rotor | Joint du couvercle de la boite & bornes
Lauferklemmenkasten terminal box du rotor
9.03 Klemmenplatte fur Lauferanschluss Terminal board for rotor connection Plague a bornes du rotor
9.04 Klemmenkastenunterteil fiir LAufer- Terminal box base for rotor connection Embase de la boite & bornes du rotor
anschluss
9.05 Kabeleinfuhrung fur Lauferanschluss Cable gland for rotor connection Entrée du céble pour le raccordement
du rotor
9.06 Zwischenflansch fur Lauferklemmen- Adapter flange for rotor terminal box Bride intermédiaire pour la boite a
kasten bornes du rotor
9.07 Verschlussschraube fir Lauferan- Screw plug for rotor connection Vis de fermeture pour le raccordement
schluss du rotor
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Drehstrom-Asynchronmotor mit Kafiglaufer, Grundausfiihrung K2.R 56 — 132T
(Beispiel, gelieferte Ausfiihrung kann in Details abweichen)

Three phase asynchronous motor with squirrel cage rotor / basic version K2.R 56 — 132T
(example, delivered version may differ in details)

Moteur asynchrone triphasé avec rotor a cage / version de base K2.R 56 — 132T
(exemple, la version livrée peut [égérement différer)

Motor asincrono trifasico con rotor de jaula / ejecucién basica K2.R 56 — 132T
(Ejemplo, determinadas ejecuciones pueden diferir en detalles)

Motor trifasico assincrono com rotor de gaiola/ modelo de base K2.R 56 — 132T
(exemplo, o modelo fornecido pode diferir em detalhes)

Motore asincrono trifase con rotore a gabbia / versione K2.R 56 — 132T
(Esempio, la versione fornita pud differenziasi in particolari)

Asynchrone draaistroommaotor met kortsluitanker/ standaarduitvoering K2.R 56 — 132T
(Voorbeeld, bepaalde details van de geleverde uitvoering kunnen afwijken)
Trefaset-asynkronmotor med kortslutningsrotor / grundudferelse K2.R 56 — 132T
(eksempel, leveret udferelse kan afvige i detaljer)

Kortsluten trefas asynkronmotor / grundutférande K2.R 56 — 132T

(exempel, levererat utirande kan avvika i vissa detaljer)

Trefase kortslutnings asynkronmotor / basisversjon K2.R 56 — 132T

(Eksempel, levert modell kan avvike i enkelte detaljer)

QOikosulkumoottori, jossa hakkikaamitys / perusmalli K2.R 56 — 132T

(Esimerkki, toimitettu malli voi poiketa yksityiskohdiltaan)

(npumep, nocTaBnAeMoe UCMNONHEeHWEe MOXET OTKITIOHATLCA B AETanAX)

TapadoTiéa £kSoon popei va Tapoucidiel Sla@opig o AETITOHEPEIES)

-

(ol 48 32 3 Ul 0255 25 3 g gl 0085 f (et el s )

" Al ) gl [ el g0 ey Ll e — 1 ehY) SO0 e K2.R 56-132T "

TpéxcpasHblit aCUHXPOHHELIN ABUraTenk ¢ KOPOTKO3aMKHYTBIM POTOPOM / OCHOBHOe ucnonHeHne K2.R 56 — 132T

AoUyXpovog TPIPACIKOS KIVITIpAg HE BPayXUKUKAwWEVO poTopa / Baoikr 'Ekdoon K2.R 56 - 132T (mapddeiypa, n
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Drehstrom-Asynchronmotor / Grundausfiihrung K1.R/ K2.R 112 - 355

(Beispiel, gelieferte Ausfiihrung kann in Details abweichen)

Three phase asynchronous motor / basic version K1.R/K2.R 112 - 355

(example, delivered version may differ in details)

Moteur asynchrone triphasé avec rotor a cage / version de base K1.R/ K2.R
(exemple, la version livrée peut Iégérement différer)

Motor asincrono trifasico con rotor de jaula / ejecucién basica K1.R / K2.R 132 - 355
(Ejemplo, determinadas ejecuciones pueden diferir en detalles)

Motor trifasico assincrono com rotor de gaiola / modelo de base K1.R/K2.R 132 — 355
(exemplo, 0 modelo fornecido pode diferir em detalhes)

Motore asincrono trifase con rotore a gabbia / versione base K1.R/ K2.R 132 - 355
(Esempio, la versione fornita pud differenziasi in particolari)

Asynchrone draaistroommotor met kortsluitanker / basisuitvoering K1.R / K2.R
(voorbeeld, bepaalde deteils van de geleverde uitvoering kunnen afwijken)
Trefaset-asynkronmotor med kortslutningrotor / grundudterelse K1.R/ K2.R 132 - 355
(eksempel, leveret udfarelse kan afvige i detaljer)

Kortsluten trefas asynkronmotor / grundutférande K1.R / K2.R 132 - 355

(exempel, levererat utfdrande kan avvika i vissa detaljer)

Trefase kortslutnings asynkronmotor / basisversjon K1.R/K2.R 132 - 355
(Eksempel, levert modell kan avvike i enkelte detaljer)

Oikosulkumoottori, jossa hakkika&mitys / perusmalli K1.R / K2.R 132 - 355
(Esimerkki, toimitettu malli voi poiketa yksityiskohdiltaan)

(npumep, nocTaBrnAeMoe UCMOMHeHWe MOXeT OTKNOHATLCA B AeTansax)

Tapadoria EkSoon pTropei va Tapovoidlel Siapopég oe AETITOPEPEIEG)
"l gl [ el ) g games el e — 1k 06 2355 — 132 K2.R /K1.R "
(oacaill 43 3o 8 ke ¢ o8 o3 31 g il 0S5 0 (s o JBD i o)

TpéxdazHbli aCUHXPOHHLIWA ABUraTerb ¢ KOPOTKO3aMKHYTLIM poTopoM / ocHoBHoe ucnonHeHne K1.R / K2.R 132 - 355

Aguyyxpovocg TpIQUaaIKGS KIVNTHpag e BpayukukAwpévo pétopa / Baaikr Exboon K1.R / K2.R 132 - 355 (rapdadeiypa, n
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Drehstrom-Asynchronmotor mit Schleifringlaufer / Grundausfihrung S11R/ SPER / S11H / SPEH
(Beispiel, gelieferte Ausfihrung kann in Details abweichen)

Three-phase asynchronous motor with slip ring rotar / basic version S11R/ SPER, S11H /SPEH
(example, delivered version may differ in details)

Moteur asynchrone triphasé avec rotor a bagues / version de base S11R/ SPER / S11H /SPEH
(exemple, la version livrée peut légérement différer)

Motor asincrono trifasico con rotor de anillos collectores / ejecucién basica S11R/ SPER, S11H / SPEH
(Ejemplo, determinadas ejecuciones pueden diferir en detalles)

Motor trifasico assincrono com rotor com anéis colectores / modelo de base S11R/ SPER, S11H/SPEH
(exemplo, o modelo fornecido pode diferir em detalhes)

Motore asincrono trifase con rotore ad anello collettore / versione base S11R/ SPER, S11H/ SPEH
(Esempio, la versione fornita pud differenziasi in particolari)

Asynchrone draaistroommotor met sleepringanker / standaarduitvoering S11R/ SPER, S11H / SPEH
(voorbeeld, bepaalde details van de geleverde uitvoering kunnen afwijken)

Trefaset-asynkronmotor med slaeberingsrotor / grundudtferelse S11R/ SPER, S11H, SPEH

(eksempel, leveret udfarelse kan afvige i detaljer)

Slapringade trefas asynkronmotor / grundutférande S11R/SPER, S11H/SPEH

(exempel, levererat utférande kan avvika i vissa detaljer)

Trefase asynkron sleperingmotor / basisversjon S11R/SPER, S11H/SPEH

(Eksempel, levert modell kan avvike i enkelte detaljer)

Oikosulkumoottori, jossa liukurengasroottori / perusmalli S11R/SPER, $11H/SPEH

(Esimerkki, toimitettu malli voi poiketa yksityiskohdiltaan)

TpéxdasHblii aCUHXPOHHBLIW ABUraTenk ¢ )asHbIM POTOPOM /

ocHoBHoe ucnonHeHnne S11R/ SPER, S11H / SPEH

(npumep, NocTaBNAEMOe UCMONHEHNEe MOXEeT OTKIIOHATLCA B AeTansx)

Aouyypovog TpIpaoikdg KiviTApag pe dpopeic dakTuAiou / Baoikr} ‘Exdoon S11R / SPER, S11H/ SPEH (mapddeiypa, n
TapaboTéa £kSoon pTopei va Tapouoidlel Siapopég o8 AETITOPEPEIES)

" b)) g0 gulary (el Ji s — ) gkl A5 & jawSPEH [ S11H SPER, / S11R"
(Aslaadih) 4 Jal A LiiSa coay g8 o0 gl £ 6 (9% O Oy () Ju JI9)
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21. Trouble shooting
21.1 Electrical Faults

[Possible cause of fault Remedial measure
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21. 2 Mechanical Faults

~ [Possible cause of fault

Remedial measure
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11.12 Air vent
Honeywell Automatic Air Vent with integral shutoff valve
Braukmann E121
E121 Automatic air vent

The E121 air vent is a reliable automatic venting device and is suitable for
venting air or gas from heating systems or heat process installations.

For hot water heating systems, radiators, wall- and ceiling-mounted air
heaters, air collection vessels, pipe work circuits, boilers and air separators.
Not suitable for mineral oil or liquids with mineral-oil based additives.

Materials Brass housing and lid, high-grade plastic float, heat-resistant elastomer seal
components

Medium type water or water-glycol mixture according to VDI 2035

Max. media temperature 110 °C

Static pressure PN10

Port connection type external threads

Additional description With fitted Z 121 A shut-off valve cleaning or replacement of the seal and inner

components can be carried out without draining the system.

Product description Type
Standard version, connection size R 3/8 E121-3/8A
Service parts
Description Additional Product Type

Shut-off valve

7121-3/8
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Honeywell Automatic Air Vent with integral shutoff and leak protection
Braukmann E121

1. Installation

The local regulations, as well as the
general instructions and installation
instructions must be chserved when
installing. The mounting place must
be free from frost and accessible at all
times.

1.1 Assembly

1. Flush pipe thoroughly.

2. Screw air vent at the highest position of
the heating plant into a pipe.
=¥ Use fork wrench and screw-in

tightly.

2. Maintenance

The air vent must be checked regularly,

since dirt can lead to malfunctions.

1. Unscrew and remove cover together
with float.

2. Clean all parts carefully and assemble
again.

3. Check if cap is open.

3. Range of application

Warm-water heating plants.
Mot suitable for mineral oil or liquids
with addition on a mineral oil basis.

4. Technical Data

Operating temperature max. 110 °C
Operating pressure max. 10 bar
Connection sizes R3¥"arRYz"

5. Accessories

2121 -3k shutoff valve 3"
Z121-1: shutoff valve 1/2"
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Honeywell
Braukmann

E121

Automatic Air Vent with integral shutoff and leak protection

@47

Accessories
Shutoff waive

Brass housing, high-
grade iemperaiure-
resistant synthetc
matenal inner compo-
nents, hot-water-
resistant elastomer
seal ring
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Z121-3/84

Function

nside the automatic air vent there is a float which operates a
lewer according to the water level. When there is no water in
the housing, then the float opens the vahe. Air can therefore
be vented from the heating system during filling. When the
heating system has been filled, the inflowing water closes the
wa've and the vent is shut off. Water usually contains cxygen
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).

Versions

E121-38A = Standard version, Connection size R 3B
E121-1i2A = Standard version, Connection size B 1/2°
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11.13 Safety valve

CALEFFI

Diaphragm safety relief valve

531 series 34" - 17

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

(=
-
v O
A
g E
A B C D E
3/4" | 30 G2 40,5
1" 11/74"| 38 144 48
11/4° [ 11/2°| 44 185 57,5
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11.14 Expansion vessel

’/46 Flamco

Expansion Vessel Flexcon Top A 35

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. 4

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

water side and the gas side.

SPECIFICATION
Capacity: 35 litre
Maximum Working Pressure: 8 bar

Maximum Operating Temperature: 70 °C (343K).

. System connection.

. Water from system.

. Diaphragm.

. Clamp ring clamps diaphragm between the
two vessel halves.

. Gas charge.

. Gas filler valve.

BN

o

Diaphragm: Flexible rubber with rolling action.
Clamp Ring: Separate, zinc plated.
Certification: WRC listed and approved

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

Thea Airfix A expansion ves=al is maintenance-frea. I local laws
and regulations requlre the initial pressure o be chackad egularly,
this shoukd be doneg. If watar has bean st via the safety valve,
the initial prassura may e too low. This can only ba checked by
firat depressurizing the system, Shut off the cold water faed plpe
&ned drain the boiler until the pressune is G bar Check the Initlal
prassura (sas undar "Commissioning®). If the initial pressure is too
low, IE should be ralsed with compressed alr. Take care that the
pressure doas not exeead the maximum operating peessunz, IF I
iz no longar passitia to sat the comact initial pressuna, the meam-
brane may be kaking; in that cass, the entire vassel should be
replaned,

Commissioning

The initial pressurs of the Airix A expansion vesss| should come-
soond to the pressure In the potable water system, Le. t should
ke L2 Bar highar than the minlmum water pips pressure at the
sxpansion vessal. This ensures that the vesssl is completely emp-
tl=d by pressure before malns water flows 1o the bollsr

The Initlal pressure is shown on the vessals stickar Tha camact
initial pressure is sst by rkeasing nitrogen. To kower the initial
pressure, procesd as follwes: pull off the cap on the bottom of the
expanslon vesssl fram the filing valve, Ramove tha plug and push
the internal valvs in slighthy to cause nitrogsn to be rleasad.
feasure the pressure Inthe expansion vasssl at rgular intsrnals
in orzer to sef the correst valug, Re-Insart tha plug and serew 1t in
tightly to prevent kakage. Then push the cap onta the plug.
Carrect fitting 13 Indicated by an audlible clicl.
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11.15 Manometers

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 5,0 bar
Differential pressure pump approx 2,5 bar
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11.16 Flow switch

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

Fabr.: Sika VHSO7M2KKTKRO1
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11.17 Flow control valve
TA STAD: Balancing, pre-setting, measuring, shut-off, draining
HYDRONICS
Pressure class: PN 20 S ——r

Temperature:
Max. working temperature: 120°C
Min. working temperature: -20°C
Material:
The valves are made of AMETAL @ . . . » — Flow direction
Seat seal: Stem with EPDM O-ring
Spindle seal: EPDM Q-rlng Marking:
Handwheel: Polyamide

) o ) Body: PN 20/150, DN and inch size.
AMETAL ®is the dezincification resistant alloy of TA.

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

= Lo

e

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).

\\FILERO2\Allgemein\02 - Technische Unterlagen KKT\Originale\830xxx Bedienungsanleitungen\KSC\83002302.Ka KKT chillers_KSC215-US.doc




Healthcare chiller of the KSC Series

Operating Instruction h KK I

chillers
Version ,Revision 09“ Type KSC 215-L-U/S page 131von138
11.18 Overflow valve
Uberstrom-/Regelventile aus Rotguss Overflow/pressure control valves made of
gunmetal
Typ 630 Type 630
fiir Fliissigkeiten und gasférmige Medien for liquids and gaseous media

C€

Anforderungen: Approvals:

- DGR 97/23/EG Kategorie | - PED 97/23/EC category |

Anschluss: G 1/2", 3/4", 1", 1 1/4", 1 1/2", 2" Connection: G 1/2",3/4", 1", 1 1/4", 1 1/2", 2"
Einstelldruck: 0,5 - 10 bar Pressure range: 0.5 - 10 bar

Beschreibung und Leistungstabelle auf der Riickseite. For description and capacity chart see reverse side of
Technische Daten auf Seite 4.52. this page. For technical data please see page 4.52.
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Uberstrém-/Regelventile aus Rotguss
Typ 630

In Durchgangsform, mit Federbelastung.

Vollig geschlossene, gasdichte Ausfihrung, unter Be-
triebsbedingungen einstellbar, ohne dass Medium in
die Umgebung austritt.

Verschraubungen aus Rotguss [ Messing mit
Rohrgewinde nach DIN EN 10226.

Hohe Durchflussleistungen bei kleinen Druckdifferenzen
aufgrund der Membransteuerung.

Standard mit EPDM-Dichtung aus zugelassenen
Materialien gemaf Trinkwasserverordnung.

Far Wasser, neutrale Flissigkeiten, 6lfreie Pressluft und
neutrale Gase

- Mediumstemperatur bis 95 °C

FKM (Viton)-Dichtungen (Typ 630 V)

Fir nicht neutrale Medien, z. B. Ol, Benzin,
olhaltige Pressluft

- Mediumstemperatur bis 200 °C

Kerosin oder

Typ 630 V gegen Mehrpreis erhéltlich.

Einstellbereiche:
0,5 bis 2 bar

1.5 bis € bar

5,5 bis 10 bar

Bei Bestellung bitte Einstellbereich oder gewinschten
Einstelldruck angeben.
Verplombung gegen Mehrpreis erhaltlich.

Zubehor:
Manometer zur Druckeinstellung
- siehe Kapitel 8, Manometer Typ 36, 39, 40

Ersatzteile:
Ventileinsatz mit Ventilsitz

Einbau:

Der Uberstromregler wird spannungsfrei in Pfeilrichtung
im Rohrleitungssystem eingebaut.

Die Einbaulage ist beliebig.

Vor Einbau ist das Rohrleitungssystem zu sdubern.

Overflow/pressure control valves made of gunmetal
Type 630

Straightway form, spring-loaded. Completely closed
gastight version, can be adjusted under operating
conditions without media escaping into the atmosphere.
Union jeints made of gunmetal/brass with male threads
according to DIN EN 10226.

High flow rates with small pressure differences due to
diaphragm control.

Standard with EPDM seal made of approved materials
according to the prevailing drinking water directive.
For water, neutral liquids, oil-free compressed air and
neutral gases

- Medium temperature up to 95 °C

FKM (Viton) seals (Type 630V)

For non-neutral media, e.g. oil, petrol, kerosene or com-
pressed air containing oil

- Medium temperature up to 200 °C

Type 630 V available at a surcharge.

Ranges of adjustment:
0.5 to 2 bar

1.5 to 6 bar

5.5 to 10 bar

Please state range of adjustment or required set pressure
when placing your order.
Available set and sealed against surcharge.

Accessories:
Pressure gauge for pressure setting
- see chapter 8, pressure gauges type 36, 39, 40

Spare parts:
Valve insert with valve seat

Installation:

The overflow valve is fitted in the pipe system stress-free
in the direction of the arrow.

Any installation position is possible.

Purge pipe system prior to installation.

Durchflussleistungeaen (Wasser) Typ 630,

floww rates [(Wwater) tType 6320

DMNSO
D40

D32
D25

D20
(=10 b E =

B

10
=
E
=
=
== El |
=
E
=
—
=

o1

Q.1
Offungsdruckdifferenz (bar).
Opening pressure difference (bar gl
4.51

\\FILER02\Allgemein\02 -

Technische Unterlagen KKT\Originale\830xxx Bedienungsanleitungen\KSC\83002302.Ka KKT chillers_KSC215-US.doc




Operating Instruction
Healthcare chiller of the KSC Series

KKT

chillers

L.

Version ,Revision 09“ Type KSC 215-L-U/S page 133von138

630: Anschluss, Einbaumale, Einstellbereiche

630: Connection, installation dimensions, ranges of adjustment

MNennweite DM 15 20 25 32 40 50

nominal diametar

Anschluss G 1/2" 3/4" i i 114" 112" 2=

connection

Einstellbereiche bar 0,6-2 0,6-2 0,6-2 0,6-2 0,6-2 0,5-2

ranges of adjustment barfgl 1.56 1,56 1.56 1.56 1.5 6 1.56

5.5-10 5.6-10 5.6-10 5 510 5 610 5.5-10

Einbaumale in mm L 142 158 180 193 226 252

installation dimensions | 80 90 100 106 130 140

in mm H 102 102 130 130 165 165
h 33 33 45 45 70 70

Kv-Weart fiir Wasser m3/h 25 3 b.b 5] 956 10

kv value for water

Gewicht, weight kg 1.2 1.4 25 27 6.6 6

Werkstoffe =« Materials

Bauteil, component Werkstoff, material DIN ASTM / AISI
Gehduse, body .RDtguss, gunmetal CCA99K  UNS CA3600
Innenteile, internal parts Rotguss, gunmetal CC493K  UNS CB3600
Messing, brass CWB14N UNS C37700
Edelstahl, stainless steel 145671 AlSI 318Ti
Druckfeder, pressure spring Federstahl, spring steel 11200 -

www.goetze-armaturen.de | info@goetze-armaturen.de

Tel. +49 (0) 7141/4889460
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11.19

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

the safety rules!

Maintenance replacement of sieve
Cleaning and if necessary
replacement of the sealing ring
Qaution! Work on electric and refrigerant circuits should only be performed by qualified operatives. Observe
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11.19.1 Collective alarm

The red warning lamp in the door of the switch cabinet 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 Display OP73 in the switch
cabinet. For the purpose of external evaluation of the error signal, the collective alarm message is connected
via data cable and overvoltage protection to the Operation Panel of the MRI (See also circuit diagram)
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11.20 Switch cabinet

The switch cabinet 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.

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-CH2F 52 % 1,1,1 Trifluorethane F3C- CH3 52 %
Pentafluorethane F3C- CHF2 25 % Pentafluorethane F3C- CHF2 44 %
Difluormethane CH2F2 23 % 1,1,1,2 Tetraflourethane F3C-CH2F 4 %

Possible dangers
Pyrolysis in poisonous and corrosive products:

Hydrogen fluoride, fluorphosgene Hydrogen fluoride, fluorphosgene possible in Hydrogen fluoride, carbon dioxide,
traces 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.

o 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.

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.
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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.

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.
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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.

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.

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 Circuit diagram

Circuit diagram  see the next pages or in switch cabinet
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