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Introduction

Purpose of the manual

The manual allows the installer and the operator to perform correctly all operations required for installation and
maintenance of the chiller without causing any damage to the unit or injuries to qualified personnel.

Therefore the manual is essential for the qualified personnel that have to arrange the equipment to provide the
correct installation in accordance with local codes and regulation.

Inspection

When the equipment is received, all items in the bill of lading should be carefully checked to make sure the
shipment is complete. The unit should be carefully checked and shipping damages should be reported to the
carrier. The unit identification plate should be checked before unloading the unit to ensure that it conforms to the
power supply available. Physical damage to the unit after acceptance is not Daikin’s responsibility.

Responsibilities

DAIKIN declines all present and future responsibilities regarding injuries to people and damage to things or to the
unit caused by operator's negligence, failure to respect installation/maintenance data in this manual, or failure to
respect the current regulations regarding the safety of both the equipment and the qualified personnel.

Servicing and maintenance

Servicing and maintenance of this unit must be carried out by experienced personnel with specific training in
refrigeration. Regular checking of safety devices should be carried out, but also routine maintenance should be
carried out in accordance with the recommendation list in the main section.

The simple design of the refrigeration circuit minimises potential problems during normal unit operation.

Features

General description

The chillers are equipped with 1, 2, 3 and 4 Frame 4 single-screw compressors. They are manufactured to satisfy
the requirements of the consultants and the end user. The units are designed to minimise energy costs while
maximising the refrigeration capacity.

Safety measures

The unit must be suitably clamped to the ground.

It is necessary to follow these cautions and warnings:

- The unit must be lifted only by using the proper tools able to support the weight of the unit.

- No admittance to unauthorised or unqualified personnel should be allowed.

- No operation on electrical components is allowed without having switched off electric power supply.

- No operation on electrical components is allowed without using insulated platforms; no water or moisture
should be present.

- All operations on the refrigerant circuit and pressurised components are to be performed by qualified personnel
only.

- Compressor replacement or oil addition must be performed by qualified personnel only.

- Avoid contamination with foreign bodies in the water piping when connecting the unit to the water system.

- Fit a mechanical filter to the piping connected to the heat exchangers inlet.



WARNING

This manual provides information about the features and standard procedures for the complete series.

All the units are delivered from factory as complete sets which include wiring diagrams and dimensional drawings
with size and weight of each model.

THE WIRING DIAGRAMS AND DIMENSIONAL DRAWINGS MUST BE CONSIDERED
AS ESSENTIAL DOCUMENTS OF THIS MANUAL

In case of any discrepancy between this manual and the equipment’'s document please refer to the wiring diagram and
dimensional drawings.

Installation

Check the instructions for use before operating the unit.

Warning

Installation and maintenance are to be performed only by qualified personnel who are familiar with local codes and
regulations, and who are experienced with this type of equipment. Unit installation must be avoided in areas that
could be considered dangerous for maintenance operations.

Receiving and handling

Inspect the unit immediately after receipt for possible damage. The chillers are shipped ex-factory and all claims
for handling and shipping damage are the responsibility of the consignee. Leave the shipping skid in place until the
unit is in final position. This will aid in handling the equipment. Use extreme care when rigging the equipment to
prevent damage to the control panel, or refrigerant piping. See Dimensional Data for the centre of gravity of the
unit.

Location

A leveled and sufficiently strong floor is required. If necessary, additional structural elements should be provided to
transfer the weight of the unit to the nearest beams.

Rubber-in-shear isolators can be furnished and installed under each corner of the package. A rubber anti—skid pad
should be used under isolators if hold-down bolts are not used.

Vibration isolators in all water piping connected to the chiller are recommended to avoid straining the piping and
transmitting vibration and noise.

Compressor condensation

Condensation occurs on the compressor surface when the temperature of the compressor surface is lower than
the ambient dew point temperature. Drain pans with drain connections are provided underneath each compressor
to collect the condensate. The compressor motor housing extends past the drain pans. Install a floor drain close to
the unit to collect condensate from motor housing and condensate pans.

Water treatment

If unit is operating with a cooling tower, clean and flush cooling tower. Make sure tower blowdown or bleed-off is
operating. Atmospheric air contains many contaminants which increase the need for water treatment. The use of
untreated water may result in corrosion, erosion, sliming, scaling, or algae formation. A water treatment service is
recommended. Daikin is not responsible for damage or faulty operation from untreated or improperly treated water.

Head pressure control, tower system

The minimum condenser water inlet temperature must not be lower than 15°C at full tower water flow. If lower
water temperature is used, the flow must be reduced proportionally. Use a three-way bypass valve around the
tower to regulate the condenser water flow. Figure 1 shows a three-way pressure-actuated water regulating valve
used for cooling applications. This regulating valve will assure an adequate condensation pressure if the
condenser water inlet temperature drops below 15 °C.



Condensation pressure control, well water system

When using city or well water for condensing the refrigerant, install a normally closed direct acting water regulating
valve in the outlet piping of the condenser. This regulating valve will assure an adequate condensation pressure if
the condenser water inlet temperature drops below 15 °C. The condenser service valve provides a pressure tap
for the regulating valve. The valve can modulate in response to existing pressure. On shutdown, the valve closes,
preventing water from siphoning out of the condenser. Siphoning causes condenser waterside drying and
accelerates fouling. If a valve is not used, Figure 2 illustrates the recommendation of a loop at the outlet. Size the
loop height (H) to offset the negative pressure caused by the siphoning effect. A vacuum breaker may be required.

Figure 1. Bypass valve Figure 2. Well water system
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Temperature and water flow limits

The units are designed to operate in conditions from -8°C to +15°C water outlet temperature on the evaporator
side and +15°C to +55°C water inlet temperature on the condenser side. Glycol in the evaporator is required on all
applications below +4°C evaporator water outlet temperature. The maximum allowable water temperature to the
cooler in a non-operating cycle is 40°C. The non-operating condenser maximum water outlet temperature is 46°C.
Flow rates below the minimum values shown in the evaporator and condenser pressure drop curves, may cause
freeze-up problems, scaling and poor control. Flow rates above the maximum values shown in the evaporator and
condenser pressure drop curves will result in unacceptable pressure drops, excessive nozzle and tube erosion
and possibly cause tube failure.

Evaporator freeze protection

When freeze protection is a concern, do the following:

- If the unit will not be operated during the winter, drain and flush the evaporator and chilled water piping with
glycol. Drain and vent connections are provided on the evaporator.

- When using a cooling tower, add a glycol solution to the chilled water system. Freeze point should be
approximately 6°C below minimum design ambient temperature.

- Insulate the field water piping, especially the chilled water side.

Note: Freeze damage is not considered a warranty failure and is not the responsibility of Daikin.

Water piping
Due to the variety of piping practices, it is advisable to follow the recommendations of local authorities. They can
provide the installer with the proper building and safety codes required for a safe and proper installation.




Basically, the piping should be designed with a minimum number of bends and changes in elevation for low cost

and high performance of the system. It should contain:

1. Vibration eliminators to reduce vibration and noise transmission to the building.

2. Shutoff valves to isolate the unit from the piping system during unit servicing.

3. Manual or automatic air vent valves at the high points of the system. Drains at the low parts in the system.
The evaporator should not be the highest point in the piping system.

4. Some means of maintaining adequate system water pressure (e.g., expansion tank or regulating valve).

Water temperature and pressure indicators in the unit to aid in unit servicing.

6. A strainer or some means of removing foreign matter from the water before it enters the pump. The strainer
should be placed far enough upstream to prevent cavitation at the pump inlet (consult pump manufacturer for
recommendations). The use of a strainer will prolong pump life and help maintain high system performance
levels.

7. A strainer should also be placed in the supply water line just before the evaporator inlet. This will aid in
preventing foreign material from entering and decreasing the performance of the evaporator.

8. The shell-and-tube evaporator has a thermostat and an electric heater to prevent freeze-up down to -28°C.
Any water piping to the unit must also be protected to prevent from freezing.

9. If the unit is used as a replacement chiller on a previously existing piping system, the system should be
thoroughly flushed prior to unit installation and then regular chilled water analysis and chemical water
treatment is recommended immediately at equipment start-up.

10. In the event that glycol is added to the water system for anti-freeze protection, note that the refrigerant suction
pressure will be lower, cooling performance will be lower and water pressure drop will be higher. System
safety devices such as freeze protection and low pressure protection must be readjusted.

i

Prior to insulating the piping and filling the system, a preliminary leak check should be made.

Chilled water thermostat

The chillers is equipped with a controller for outlet water temperature. Be careful to avoid damaging lead wires and
sensor cables when working around the unit. Check the cables before running the unit. Avoid rubbing the cables
on the frame or other components. Verify that the lead wires are firmly anchored. If the sensor is removed from the
well for servicing, do not wipe off the heat conducting compound applied to the well.

Refrigerant charge
All units are designed for use with R-134a and are shipped with a full operating charge. The operating charge for
each unit is shown in the Physical Data Table.

Flow switch

A water flow switch must be mounted in either the inlet or outlet water line to insure adequate water flow through
the evaporator before starting the unit. This will safeguard against slugging the compressors on start-up. It also
serves to shut down the unit in the event that water flow is interrupted, thus preventing the evaporator from freeze-
up. There is a "paddle" type flow switch available which is adaptable to any nominal pipe size from 1" (25 mm) to
8" (203 mm).

Certain minimum flow rates are required to close the switch as listed in Table 1.

1 Flow direction marked on switch
2 NPT flow switch connection
3 Tee

—

Figure 3. Flow switch

Table 1

NOMINAL PIPE SIZE INCHES (MM) MINIMUM REQUIRED FLOW TO ACTIVATE SWITCH —
LITERS PER SECOND

5 (127) 3.7




5.0

8.8

Glycol solutions

Use industrial grade glycols only. Do not use automotive grade antifreeze. Automotive antifreeze contains
inhibitors that will cause plating on the copper tubes of the chiller evaporator. The type and handling of glycol must

be consistent with local codes.

Evaporator and condenser water flow and pressure drop

Flow rates must be between the minimum and maximum values shown on the relevant evaporator and condenser
curves. Flow rates below the minimum values shown will result in laminar flow that will reduce efficiency, cause
erratic operation of the electronic expansion valve and could cause low temperature cut-out. On the other hand,
flow rates exceeding the maximum values shown can cause erosion on the evaporator water connections and
tubes. Measure the chilled water pressure drop across the evaporator at field installed pressure taps. It is
important not to include the effect of valves or strainers in these readings. Do not vary the water flow through the

evaporator while the compressor(s) are operating. The control set points are based on constant flow.

Operating limits

EWWD340-C19CJYNN R-134a
Max evaporator leaving water temperature °C 15
Min evaporator leaving water temperature (without glycol) °C 4
Min evaporator leaving water temperature (with glycol) °C -8
Min evaporator water AT °C 4
Max evaporator water AT °C 8
Min AT between leaving water evaporator and leaving water c 16
condenser

Max AT between leaving water evaporator and leaving water c 48
condenser

Min condenser entering water temperature °C 15
Max condenser leaving water temperature °C 55
Min condenser water AT (1 pass) °C 4
Max condenser water AT (1 pass) °C 8




Evaporator pressure drop
EWWD-CJYNN
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Condenser (1 pass) — heat recovery condenser (1 pass)
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Physical data EWWD-CJYNN

Unit size 340 400 480 550 700 750 800
Cooling capacity (1) kW 334 399 462 510 666 735 792
Power input (1) kW 81 90 103 110 160 171 180
Screw compressor No. 1 1 1 1 2 2 2
Refrigerant circuits No. 1 1 1 1 2 2 2
Refrigerant charge R-134a kg 54 52 52 52 108 106 104
Qil charge kg 16 16 16 16 32 32 32
Min % of capacity reduction % 25 25 25 25 12,5 12,5 12,5
Evaporator
Evaporators / water volume No./l| 1/140 1/135 1/128 1/152 1/210 1/350 1/350
Max operating pressure bar 10,5 10,5 10,5 10,5 10,5 10,5 10,5
Condenser
Condensers / water volume No./1| 1/30 1/35 1/34 1/36 2/60 2/63 2/70
Max operating pressure bar 16 16 16 16 16 16 16
Weight and dimensions (1 pass condenser)
Standard unit shipping weight kg 1830 1855 1886 1965 3395 3495 3515
Standard unit operating weight kg 2000 2030 2050 2160 3640 3910 3940
Unit length mm | 3310 3310 3310 3310 4300 4300 4300
Unit width mm 900 900 900 900 1290 1290 1290
Unit height mm | 1970 1970 1970 1970 2070 2070 2070
Unit size 900 950 C10 Ci1 C12 C13
Cooling capacity (1) kW 871 934 1074 1139 1205 1268
Power input (1) kW 195 207 251 262 273 285
Screw compressor No. 2 2 3 3 3 3
Refrigerant circuits No. 2 2 3 3 3 3
Refrigerant charge R-134a kg 104 104 160 158 156 156
Oil charge kg 32 32 48 48 48 48
Min % of capacity reduction % 12,5 12,5 8,3 8,3 8,3 8,3
Evaporator
Evaporators / water volume No.I| 1/350 1/350 1/350 1/350 1/415 1/415
Max operating pressure bar 16 16 16 16 16 16
Condenser
Condensers / water volume No./I 2/75 2/80 3/95 3/100 3/105 3/110
Max operating pressure bar 10,5 10,5 10,5 10,5 10,5 10,5
Weight and dimensions (1 pass condenser)
Standard unit shipping weight kg 3560 3590 4960 4980 5110 5135
Standard unit operating weight kg 3990 4020 5410 5430 5630 5660
Unit length mm 4300 4300 3770 3770 3770 3770
Unit width mm 1290 1290 2160 2160 2160 2160
Unit height mm 2070 2070 2320 2320 2320 2320
Note: (1) Nominal cooling capacity and power input are based on: 12/7 °C evaporator water inlet /outlet

temperature; 30/35°C condenser water inlet /outlet temperature.



Physical data EWWD-CJYNN

Unit size Ci14 C15 C16 C17 C18 C19
Cooling capacity (1) kW 1331 1394 1525 1629 1761 1893
Power input (1) kW 298 309 344 366 391 416
Screw compressor No. 3 3 4 4 4 4
Refrigerant circuits No. 3 3 4 4 4 4
Refrigerant charge R-134a kg 156 156 212 208 208 208
Qil charge kg 48 48 64 64 64 64
Min % of capacity reduction % 8,3 8,3 6,25 6,25 6,25 6,25
Evaporator

Evaporators / water volume No./l 1/415 1/415 1/400 1/400 1/400 1/400
Max operating pressure bar 16 16 16 16 16 16
Condenser

Condensers / water volume No./I | 3/115 3/120 4/135 4/140 4/150 4/160
Max operating pressure bar 10,5 10,5 10,5 10,5 10,5 10,5
Weight and dimensions (1 pass condenser)

Standard unit shipping weight kg 5175 5205 6790 6830 6890 6940
Standard unit operating weight kg 5710 5740 7580 7630 7690 7730
Unit length mm 3770 3770 5151 5151 5151 5151
Unit width mm 2160 2160 2240 2240 2240 2240
Unit height mm 2320 2320 2320 2320 2320 2320
Note: (1) Nominal cooling capacity and power input are based on: 12/7 °C evaporator water inlet /outlet

temperature; 30/35°C condenser water inlet /outlet temperature.

Electrical data EWWD-CJYNN

Unit size 340 | 400 480 550 700 750 800
Standard voltage (1) 400V - 3f-50 Hz
Nominal unit current (2) A 154 168 185 187 308 323 336
Max unit current (3) A 193 217 255 257 386 412 436
Max unit inrush current (4) A 593 593 593 593 709 719 725
Max unit current for wires sizing (5) A 230 260 320 320 460 490 520
Unit size 900 950 C10 Ci1 C12 C13
Standard voltage (1) 400V - 3f-50 Hz
Nominal unit current (2) A 354 370 478 491 504 528
Max unit current (3) A 472 510 605 628 651 690
Max unit inrush current (4) A 732 738 835 841 845 858
Max unit current for wires sizing (5) A 580 640 720 750 780 840
Unit size c14 | ci5 | ct6 | c17 | c18 | c19
Standard voltage (1) 400 V - 3f—50 Hz
Nominal unit current (2) A 543 561 648 676 706 736
Max unit current (3) A 729 768 824 872 944 1016
Max unit inrush current (4) A 865 871 961 971 997 1009
Max unit current for wires sizing (5) A 900 960 980 1040 1160 1280
Note: (1) Allowed voltage tolerance + 10%. Voltage unbalance between phases must be within £ 3%.

(2) Absorbed current referred to nominal condition: 12/7 °C evaporator water inlet/outlet temperature;
30/35 °C condenser water inlet/outlet temperature.

(3) Absorbed current referred to the following conditions: 14/9 °C evaporator water inlet/outlet temperature;
50/55°C condenser water inlet/outlet temperature.

(4) Absorbed current of compressor n°1+(n°2)+(n°3) at nominal conditions + inrush current of last
compressor (n°4).

(5) Compressor FLA (Full Load Ampere).



Sound pressure level EWWD-CJYNN

Sound pressure level at 1 m from the in free field ( rif. 2 x 107° )

Unit size 63Hz | 125Hz | 250 Hz | 500 Hz | 1000 Hz | 2000 Hz | 4000 Hz | 8000 Hz | dBA
340 536 56,2 71.1 74,5 69,7 65,6 63.9 595 75,2
400 54,6 572 72.1 755 70,7 66.6 64.9 60.5 76,2
480 56,6 59,2 741 775 72.7 68.6 66.9 625 78,2
550 56,6 59,2 74,1 775 72,7 68.6 66.9 62,5 78,2
700 56,2 58,8 73,7 77.1 72.3 68,2 66,5 62,1 77,8
750 56,6 59,2 74,1 77,5 72,7 68,6 66,9 62,5 78,2
800 57,1 59,7 746 78,0 73,2 69,1 67.4 63,0 78,7
900 58,2 60,8 75,7 79,1 74,3 70,2 68,5 64,1 79,8
950 59,1 61,7 76.6 80,0 75,2 71,1 69,4 65,0 80,7
c10 575 60,1 75,0 78,4 73,6 69.5 67.8 63,4 79,2
c1 57.8 60,4 75,3 78,7 73,9 69.8 68,1 63,7 79,5
c12 58,2 60,8 75,7 79.1 743 70.2 68.5 64,1 79,8
c13 58,9 61,5 76,4 79,8 75,0 70,9 69.2 64.8 80,6
c14 59,6 62,2 77.1 80,5 75.7 716 69.9 655 81,2
c15 60,2 62,8 77.7 811 76.3 722 705 66,1 81,8
c16 58,6 61,2 76,1 79.5 74,7 70,6 68.9 64,5 80,3
c17 59,1 61,7 76,6 80,0 75,2 71,1 69,4 65,0 80,8
c18 60,2 62,8 77.7 811 76,3 72,2 70,5 66,1 81,9
c19 61,1 63,7 78.6 82,0 77.2 73,1 71,4 67.0 82,8

Note: Average sound pressure level rated in accordance with ISO 3744, free field semispheric conditions.




EWWC-CJYNN refrigerant circuit
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Pressure gauge (ISPESL only)

Pressure gauge (ISPESL only)

Condenser

Condenser

Temperature sensor (not supplied)

Temperature sensor (not supplied)

Qil filter

Qil filter

Qil separator

Qil separator

Liquid valve

Liquid valve

Filter-drier

Filter-drier

N.C. (normally closed)

N.C. (normally closed)

Entering water

Entering water

Leaving water

Leaving water

Evaporator

Evaporator

Electronic expansion valve

Electronic expansion valve

Evaporator heater

Evaporator heater

2-way shut-off valve

2-way shut-off valve

Safety valve

Safety valve

Liquid injection solenoid valve

Liquid injection solenoid valve

Qil injection solenoid valve

Qil injection solenoid valve

Sightglass

Sightglass

Check valve

Check valve

Calibrated orifice

Calibrated orifice

1/4” SAE flare valve

1/4” SAE flare valve

Low pressure switch

Low pressure switch

High pressure switch

High pressure switch

Qil differential pressure switch

Qil differential pressure switch

Qil level switch

Qil level switch

Suction temperature sensor

Suction temperature sensor

Discharge temperature sensor

Discharge temperature sensor

Leaving water temperature

Leaving water temperature

Entering water temperature

Entering water temperature

High pressure transducer

High pressure transducer

Low pressure transducer

Low pressure transducer




Screw compressors

Stargate™ single-screw compressor has a well balanced compression mechanism which prevents both radial and
axial loads on the screw rotor. As a result of the basic single-screw compressor design, the operation is virtually
load-free, what means that main bearing design life is 3-4 times higher than it is for twin-screws, while eliminating
the need for expensive and complicated thrust balancing systems. The two exactly opposed gate rotors create two
exactly opposed compression cycles. Compression is made at the lower and upper parts of the screw rotor at the
same time, thus cancelling the radial loads. Also, both ends of the screw rotor are subject to suction pressure only,
which cancels the axial loads and eliminates the huge thrust loads inherent to twin-screw compressors.

Qil injection is used for these compressors in order to get high COP at high condensation pressure. The units are
equipped with a high efficiency, built-in oil separator to maximise oil removal.

Compressors have an infinitely variable capacity control down to 25% of its total capacity. This control is made by
means of capacity slides controlled by microprocessors.

Standard start is star-delta type; Soft start type is available (as an option) in order to minimise inrush current.

Standard controls

High pressure control
The high pressure switch will shut-down the compressor when the discharge pressure exceeds the setting point
value.

Warning: During testing, stand by the emergency stop switch on the control panel, to shut the unit down should
the safety control malfunction. Be sure that the installed gauge is accurately adjusted.

Phase/voltage monitor

The phase/voltage monitor is a device which provides protection against three-phase electrical motor fault
conditions such as power failure, phase failure, and phase reversal. Whenever any of these conditions occur, an
open contact signal is sent to the microprocessor which then de-energizes all inputs. Once power is restored,
contacts close and the microprocessor enables compressors for operation. When three-phase power has been
applied, the output relay should close and the "run light" should turn on. If the output relay does not close, perform
the following tests:

1. Check the voltages between L1-L2, L1-L3 and L2-L3 (L1, L2, L3 are the three phases). These voltages
should be even and within + 10% of the rated three-phase line-to-line voltage.

2. If these voltages are extremely low or widely unbalanced check the power system to determine the cause of
the problem.

3. If the voltages are good, using a phase tester, verify that phases are in A, B, C sequence for L1, L2 and L3.
Correct rotation is required for compressor operation. If it is necessary to correct the phase sequence, turn off
the power supply and interchange any two of the supply power leads wired to the main disconnect switch.
This may be necessary as the phase voltage monitor is sensitive to phase reversal. Turn on the power. The
output relay should now close after the appropriate delay.



System maintenance

General

To ensure proper operation at peak capacity and to avoid damage to system components, a periodic inspections
program should be set up and followed. The information given below is intended as a guide to be used during
inspection and must be combined with sound refrigeration and electrical practice to ensure trouble-free
performance. The sight-glass indicator in the liquid line of every circuit must be checked to verify the glass is full
and clear. If the indicator shows that a wet condition exists or if bubbles show in the sight-glass, even with a full
refrigerant charge, the filter-dryer element must be changed.

Compressor maintenance

The Frame 4 screw compressor does not require frequent maintenance. However, vibration test is an excellent
way to check mechanical operation. Compressor vibration indicates that maintenance is required as it adversely
affects the performance and efficiency of the unit. It is recommended that the compressor be checked with a
vibration analyser at or shortly after start-up and again on an annual basis. When performing the test, the load
should be maintained as close to the rated load as possible. The vibration analyzer test provides a fingerprint of
the compressor and when performed routinely can give a warning of impending problems. The compressor is
supplied with a cartridge oil filter. It is a good practice to replace this filter anytime the compressor is opened for
service.

Electrical control
Warning: Electric shock hazard. Turn off all power before continuing with following service.

Caution: It is necessary to de-energize the complete panel, including crankcase heater, before doing any
servicing inside.

Prior to attempting any service on the control panel, it is advisable to study the wiring diagram and understand the
operation system of the water chiller. Electrical components do not require any special maintenance other than a
monthly tightening of cable connections.

Warning: The warranty becomes void if the wiring is not in accordance with the specification. A blown fuse or
tripped protector indicates that a short, ground or overload condition exists.

Before replacing the fuse or restarting the compressor, the cause of the problem must be found and corrected. It is
important to have a qualified electrician service this panel. Unqualified tampering with the controls may cause
serious damage to the equipment and makes the warranty void.

Refrigerant sight-glass

The refrigerant sight-glasses should be observed periodically (a weekly observation should be adequate). A clear
liquid sight-glass indicates that the system is charged with the correct amount of refrigerant to ensure proper feed
through the expansion valve. Bubbling refrigerant in the sight-glass, during stable running conditions, indicates that
the system may be short of refrigerant charge. Refrigerant gas flashing in the sight-glass might also indicate an
excessive pressure drop in the liquid line, possibly due to a clogged filter-dryer or a restriction elsewhere in the
liquid line. If sub-cooling is low add refrigerant to make the sight-glass clear. If sub cooling is normal and flashing is
visible in the sight glass check the pressure drop across the filter-drier. The moisture condition of the refrigerant is
indicated by the changing color of the element inside the sight-glass. If the sight-glass does not indicate a dry
condition after about 3 hours of operation, the unit should be pumped down and the filter-dryers changed.

The following table is a guide to determine the dry or wet condition of the system:

COLOUR MEANING
Green (Sky Blue) Dry
Yellow (Pink) Wet




Filter-dryers

A replacement of the filter-drier is recommended during scheduled service maintenance of the unit, any time
excessive pressure drop is read across the filter-drier and/or when bubbles occur in the sight glass with normal
sub cooling. The maximum recommended pressure drop across the filter-drier at 75% to 100% system load is 70
kPa. The maximum recommended pressure drop across the filter-drier at 25% to 50% system load is 35 kPa. The
filter-dryer should also be changed if the colour of the moisture indicator in the sight-glass shows excessive
humidity content. During the first few months of operation the filter-drier replacement may be necessary if the
pressure drop across the filter-drier exceeds the values listed in the paragraph above. Any residual particles from
the unit heat transfer tubing, compressor and miscellaneous components are swept by the refrigerant into the
liquid line and are caught by the filter-drier.

To change the filter drier, pump the unit down by moving the ON/OFF compressors switches to the “off” position.
Move the ON/OFF unit switch QO to the “off” position. Turn off the unit power supply and install jumpers across the
terminals.

This overrides the low pressure control. Close the manual liquid line shutoff valve.

Turn the power of the unit back on and restart the unit by operating the ON/OFF switch unit Q0. The unit will start
pumping down past the low pressure setting.

When the evaporator pressure reaches 0.3 bar, move the switch QO to the “off” position. Remove the jumper.
Close the suction line valve. Remove and replace the filter-drier. Evacuate the lines through the liquid line manual
shutoff valve to remove the non condensable that may have entered during filter replacement.

Open the suction line valve. A leak check is recommended before putting the unit back in operation.

Electronic expansion valve

The chiller is equipped with the most advanced electronic expansion valve to achieve precise control of refrigerant
mass flow. As today’s systems require improved energy efficiency, tighter temperature control, and wider range of
operating conditions, and incorporate features like remote monitoring and diagnostics, the application of electronic
expansion valves becomes mandatory. The electronic expansion valve has features that make it unique: short
opening and closing time, high accuracy, positive shut-off function that eliminates the need for an additional
solenoid valve, highly linear flow capacity, continuous modulation of mass flow without stress in the refrigerant
circuit and corrosion-resistant stainless steel body.

Evaporator

The evaporator is a direct expansion type with refrigerant inside the copper tubes and water on the outside. The
evaporators are manufactured with carbon steel shells, high efficiency copper tubes and polypropylene baffles.
The copper tubes are roll expanded into carbon steel tube plates.

Condensers

Condensers are shell and cleanable, through-tube type (1 pass). The unit has independent condensers, one per
circuit. Each condenser has integrally finned high efficiency copper tubes which are roll expanded into heavy
carbon steel tube sheets. Water heads are removable and include vent and drain plugs. Condensers come
complete with liquid shut-off valve and spring loaded relief valve.

Note: The units are furnished with 1-pass condensers as standard (water entering a side and leaving the opposite
side of the heat exchanger). On request, the chillers will be equipped with 2-pass condensers (entering and
leaving water on the same side of the heat exchanger); two different options are available:

- 2-pass condensers, standard water AT (AT between 4 and 8 °C)

- 2-pass condensers, high water AT (AT between 8 and 15 °C) In this case total heat recovery is not available.

Lubricating oils

In addition to lubricating the bearing and other moving parts, the oil has the equally important task of sealing the
clearances between the rotors and other potential leakage paths, thus improving pumping efficiency; the oil also
helps dissipate the heat of compression. The amount of oil injected is therefore well in excess of that required for
lubrication alone.

Lubricating oil approved by Daikin is mentioned on the compressor label.

The oil differential pressure switch monitors the differential between oil injection pressure and compressor suction
pressure.

After the compressor has started and been in operation for a short time, allowing sufficient time for the system
differential pressure to stabilise, the oil differential pressure switch becomes operational in the safety trip system.
Qil is now being supplied to the compressor under the action of the system differential pressure, monitored by the
switch. If the differential pressure drops below the cut-out setting, the oil differential pressure switch trips and stops
the compressor.



Because the oil pressure is generated by discharge pressure, a minimum discharge pressure must be maintained;
this minimum pressure increases as the suction pressure increases in order to maintain the pressure difference
required.

Crankcase and oil separator heaters

The function of the heaters is to prevent oil dilution with refrigerant during compressor shutdown, which would
cause foaming and consequent reduction in lubricating oil flow to the moving parts. Electric heaters are energized
every time the compressor shuts down.

Warning: Verify that the heaters have operated for at least 12 hours prior to start-up.

Preventive maintenance schedule

(Sl TYPE OF OPERATION FREQUENCSY
ix-
Ref. No. Weekly Monthly Monthly Yearly
1 Reading and recording of suction pressure X
2 Reading and recording of discharge pressure X
3 Reading and recording of supply voltage X
4 Reading and recording of current intensity X
Check the circuit for refrigerant charge and
5 possible moisture by observing the liquid sight X
glass
6 Check the suction temperature and the X
superheating
7 Check setting and operation of safety devices X
8 Check setting and proper operation of control x
devices
9 Inspect the condenser for possible scaling or X
sludging
Refrigerant

Refrigerant charging

The chiller has been factory-charged with a full operating charge of refrigerant; however, there might be times

when the unit must be recharged at the jobsite. Follow these recommendations when charging in the field. The

chiller is more sensitive to under-charging than to overcharging, therefore it is preferable slightly overcharge rather

than undercharge the circuit. The optimum charge is the charge that allows the unit to run with no flashing in the

liquid line at any operating conditions. When the liquid line temperature does not drop with the addition of 2.2-4.5

Kg of charge, then the sub cooler is nearly full and proper charge has been reached. If the liquid line temperature

does not drop and the discharge pressure goes up by 20.7-34.5 kPa when 2.2-4.5 Kg of refrigerant is added, the

correct maximum charge has been reached. Unit charging can be done at any steady load condition, at any

outdoor ambient temperature. Unit must be allowed to run for 5 minutes or longer so that the condenser fan

staging is stabilized at normal operating discharge pressure.

In case moisture is detected in the moisture indicator, the system must be evacuated to eliminate the cause of

trouble. After the problem has been solved, the system must be dried by making an almost perfect vacuum. For

this purpose, a displacement vacuum pump should be used.

Any moisture and air left in the system will be absorbed by the dry nitrogen used to break the vacuum, and they

will be almost completely removed by the three evacuations.

If burnt oil or sludge are found in the refrigerant circuit (caused by the compressor motor burn-out), it will be

necessary to carefully clean the system, before attempting the vacuum operation, by using the filter dryer clean-

out method, which basically involves the use of special filter dryers including a suitable desiccant in both the liquid

and suction lines.

Excessive refrigerant losses can also cause leak of oil from the system. Check the separator oil level during

operation and ensure that oil is visible in the top sight glass.

1. If the unit is slightly undercharged, it will show bubbles in the sight-glass. Recharge the unit.

2. If the unit is moderately undercharged, it will, most likely, trip on freeze protection. Recharge the unit as
described in the charging procedure below.



Procedure to charge a moderately undercharged unit

1.

2.

3.

If a unit is low on refrigerant, you must first determine the cause before attempting to recharge the unit. Locate
and repair any refrigerant leak. Evidence of oil is a good indicator of leakage; however, oil might not be visible
in all cases. Liquid leak detector fluids work well to show bubbles in medium size leaks but electronic leak
detector may be needed to locate small leaks.

Add refrigerant to the system through the valve on the evaporator inlet pipe, between the expansion valve and
the evaporator head.

The charge can be added at any load condition.

Charging the refrigerant

1.

2.
3.

Connect the refrigerant bottle with a filling pipe to the filling valve on the evaporator head. Before firmly
tightening the refrigerant bottle valve, open it and force the air out of the filling pipe. Tighten the charging
valve connection.

When the refrigerant stops flowing into the system, start the compressor and complete the refrigerant charge.
When the exact quantity of refrigerant has been predetermined, check the liquid sight glass.

If you do not know how much refrigerant has to be added, shut off the bottle valve every 5 minutes and continue to
charge the refrigerant until the sight glass is clear and free of bubbles.

Note: Do not discharge the refrigerant into the atmosphere. To recover it, use empty, clean and dry bottles. The
liquid refrigerant recovery can be made through the valve provided on the condenser coil sub-cooler outlet. To
facilitate the recovery of refrigerant, put the bottle inside a container full of ice; avoid excessive filling of the bottle
(70+80% max).

Start-up and shut-down

Pre-start-up

Open all electrical disconnects and check that electrical connections are tight.

Verify water piping flow directions are correct and properly connected at the evaporator and condenser.

Using a phase tester, check that electrical phase sequence for each compressor circuit is A-B-C for
respectively phases L1, L2, & L3.

Verify unit power supply is within 10% of nameplate rating.

Verify power supply wiring is the correct size and has a minimum temperature insulation rating of 75°C.

Verify all mechanical and electrical inspections have been completed according to local code.

Make certain all auxiliary control equipment is operative and an adequate cooling load is available.

Check all compressor valve connections for tightness.

Open compressor suction valve until back seated.

. Open discharge shutoff valve until back seated.

. Vent air from the evaporator and condenser water system piping.
. Open all water flow valves and start chilled water pump.

. Check all piping for leaks.

Flush the evaporator and condenser system piping.

Initial start-up
Initial Start-up must be performed by Daikin service personnel.

1.
2.
3.

Set up control as described in Initial Conditions.

Turn front panel switch to Auto position. (chilled water flow pump relay will energize.)

If the field-installed flow indicator does not indicate chilled water flow after 30 seconds, then the alarm output
will be energized.

Note: The unit starts the compressor with the least starts and run hours while in auto lead lag setting

4.
5.

When the Active Set point is 3°C lower than the actual water outlet temperature, the chiller starts.
When the chiller starts, the following occurs:

¢ Crank case heaters de-energize

e Compressor starts

¢ Motor cooling solenoid is energized

Suction injection will turn off when the following conditions have been met:

¢ Discharge superheat drops below 3 °C

e Liquid presence sensor shows liquid



Procedure to return materials under warranty

Material may not be returned except with permission from Daikin Service department. A "Return Goods" tag will be
included with the returned material. This tag will include all information required to expedite handling at our factory.
Return of the parts does not constitute an order for replacement. Therefore, a purchase order must be entered
through our nearest Sales Representative. The order should include part name, part number, model number and
serial number of the unit involved. Following our personal inspection of the returned part, if it is determined that the
failure is due to faulty material or workmanship, credit will be issued on the customer's purchase order. All parts
shall be returned to the Daikin factory, transportation charges prepaid.

Service & replacement parts

Always quote the model number, acknowledgement number and the machine's serial number stamped on the
nameplate attached to the machine itself, whenever ordering maintenance service or replacement parts.

If replacement parts are being ordered, state the date the machine was installed and the date the breakdown
occurred. For an exact definition of the replacement part requested, please mention the respective code number or,
should this not be possible, attach a description of the part being requested.



We reserve the right to make changes in design and construction at any time without notice, thus the cover picture is not binding.

Water-cooled screw chillers

EWWD340-C19CJYNN

Daikin units comply with the European
C € regulations that guarantee the safety of

the product.

Daikin Europe N.V. is participating in the
EUROVENT Certification Programme.

- Products are as listed in the EUROVENT
Directory of Certified Products.

DAIKIN EUROPE N.V.

Zandvoordestraat 300
B-8400 Ostend — Belgium
www.daikineurope.com



