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Description of the labels applied to the  unit

Single circuit unit



Double circuit unit
1 | Low pressure transducer 13 | Qil level
2 | Qil injection solenoid valve 14 | VVR solenoid valve circ.1 (3.1 VR)
3 | Oil flow sight glass 15 | VVR solenoid valve circ.1 (2.4 VR)
4 | Evaporator leaving water temperature sensor | 16 | VVR solenoid valve circ.1 (1.8 VR)
5 | Evaporator entering water temperature sensor | 17 | High pressure switch
6 | Air purge 18 | Discharge temperature sensor
7 | Water drain 19 | Oil Pressure Transducer
8 | Liquid line shut-off valve 20 | Suction temperature sensor
9 | High pressure safety valves 21 | Low Pressure safety valves
10 | Refrigerant charge service valve 22 | Service valve
11 | Qil discharge service valve 23 | Jet pump valve
12 | Qil line shut-off valve 24 | High pressure transducer
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Double circuit unit

Identification of labels

liManufacturerds | ogo 7 - Shutoff valve position

21 Electricity warning 81 Shock hazard

31 Emergency button 91 Lifting instructions

47 Type of gas 107 Unit nameplate

51 Non flammable gas 117 Switch box pressurizing fan
61 Wire tightness check
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Introduction

L]
This manual provides information about the capabilities and standard procedures for all units in the series and

is an important support document for qualified personnel but it is not intended to replace such personnel.

All units are supplied complete with wiring diagrams and dimensional drawings that provide information about
the size and weight of each model.

In case of discrepancies between the content of the manual and the documentation that came with the unit,
always rely to the wiring diagram and dimensional drawings because they are an integral part of this manual.
Read this manual carefully before installing and starting up the unit.

Improper installation can cause shock, short circuits, leaks, fire or other damages

to the equipment or personal injury.

The unit must be installed by professionals/professional technicians in accordance with current laws of the
country

of installation.

The unit must also be started by authorized and trained personnel and all activities must be conducted in
accordance and in full compliance with local standards and laws.

IFE THE INSTRUCTIONS IN THIS MANUAL ARE NOT ABSOLUTELY CLEAR, DO NOT INSTALL AND/OR
START UP THE UNIT.

If in doubt, for service and further information, contact the manufacturer's authorized representative.

General Description

Daikin water chillers with screw compressor Inverters, are completely factory assembled and tested before
shipment.

The EWWH VZ range consists of models with a single cooling circuit and single compressor (from 340 to
800kW) and models with two compressors and two independent cooling circuits (870 to 1600 kW).

The machine, extremely compact, uses R1234ze(E) refrigerant suitable for the entire machine application range.

The controller is pre-wired, set and tested at the factory. Only normal connections are required on site such as
piping, electrical connections and pump interlocks, making installation easier and more reliable. All operating
safety and control systems are factory installed in the control panel.

The instructions in this manual apply to all models of this series unless otherwise indicated.

Information about used refrigerant

This product Is equipped with refrigerant R1234ze(E) which has minimal impact to the environment, thanks to its
low value of Global Warming Potential (GWP). R1234ze(E) refrigerant is classified by European Directive
2014/68/EU as a Group 2 (non-dangerous) substance, as it is nonflammable at standard ambient temperature
and non-toxic. Due to this, no special precautions are required for storage, transport and handling.

Daikin product comply with applicable European Directives and refer for unit design to product Standard
EN378:2012 and industrial Standard 1SO5149. Local authorities approval should be verified referring to
European Standard EN378 (which currently classifies R1234ze(E) as A @on Toxic, flammable gas) and/or
ISO 5149 (where R1234ze(E) is classified A2L i Mildly flammable gas).
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Application

The EWWH VZ units with single screw compressor and adjustment inverters are designed and constructed to
cool and/or heat buildings or industrial processes. Daikin technicians, specifically trained for this purpose, must
start the final system for the first time. Failure to follow this starting procedure affects the warranty.

The standard warranty covers parts of this equipment with proven defects in material or workmanship. Materials
subject to natural consumption are not, however, covered by the warranty.

The cooling towers used with Daikin units with screw compressor must be selected for a wide scope of
application, as described in the "Operating limits" section. From an energy savings point of view it is always
preferable to keep the temperature difference between the hot circuit (condenser) and the cold circuit
(evaporator) to a minimum. However, it is always necessary to verify that the machine works in the temperature
range specified in this manual.

Installation Safety

All EWWH VZ machines are built in accordance with the main European Directives (Machinery Directive, Low
Voltage Directive, Electromagnetic Compatibility Directive for PED pressurized equipment), make sure you also
receive the declaration of product conformity with the directives along with the documentation.

Before machine installation and commissioning, the people involved in this activity must have acquired the
information necessary to carry out these tasks, applying all the information collected in this book.

Do not allow unauthorized and/or unskilled personnel to access the unit.

Always protect the operating personnel with personal protective equipment appropriate for the tasks to be
performed. Common individual devices are: Helmet, goggles, gloves, caps, safety shoes. Additional individual
and group protective equipment should be adopted after an adequate analysis of the specific risks in the area of
relevance, according to the activities to be performed.

According to EN 378-1:2012, this product, containing R1234ze(E), can be installed with no refrigerant charge

restriction if it is installed in machinery room with Class C occupancy level - i Occupancy with aut
access ©hebuwldng owner or end user have to ensure that the access is granted only to authorized

persons, which are acquainted with general safety precautions of the facility.

It is recommended to fulfill all requirements listed in EN378-3:2012 for machinery room, including the
prescriptions related to the use of A2 refrigerants.

As reference, but it doesnét substitute the Standard, t
1 Specific prescription for emergency ventilation (with moto outside the airflow or rated for hazardous
areas).

1 Mechanical ventilation to be provided with two independent emergency controls. One control is located
outside the machinery room while a second control inside.

1 Refrigerant detectors (at least one per machinery room) activating alarms, must starts the mechanical

ventilation and stops the chiller when the refrigerant concentration inside the machinery room rise to

25% of LFL. The alarm shall also alert authorized person to take the appropriate action. The refrigerant

leak detector has to be provided by the user, as it is a key component of the building fire

prevention system

Prohibition of installation of combustion equipment inside the machinery room

Access to the outside of the machinery room either directly or through a dedicated vestibule equipped

with self-closing, tight fitting doors.

Additionally, Daikin Applied Europe Spa recommends:

1 Adequate external ventilation has to be provided to the chiller switch box through an air duct which take
fresh air from the external side of building. The air duct pressure drop must not exceed 20 Pa with 350
m3/h for single circuit unit and 700 m3/h for dual circuit unit. The air duct and the junction, between the
air duct and electrical panel, must be tight. The intake air temperature should not be lower than 15°C.

E ]

E ]

As an alternative, the chiller switch box can be placed to an adjacent room, outside the machinery room
where the chillers are installed. In this case optionally we could provide a knockdown panel.
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Physical characteristics of refrigerant R1234ze (E)

Safety Cl ass A2 (EN378:2012) |/
PEDluid Group 2
Pratical 9 imit (kg/m 0.061
ATEL/ ODY (kg/ m 0.28
LFL (%kg/ m 0.303
Vapour density @25AC, 4.66
Mol ecul ar Mass 114.0
Nor mal Boling Point (A -19
GWP (100 yr | TH) 7
GWP (ARS 100 yr | TH) <1
Auto |l gnition Temperat.| 368
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Installation

Storage

Should it be necessary to store the unit prior to installation, it is necessary to observe some precautions.
1 Do not remove the protective plastic

Do not leave the unit exposed to the elements

Do not expose the unit to direct sunlight

Do not use the machine near a heat source and/or open flame

Keep in places where room temperature is between + 5° C to 55° C (room temperature over the
maximum limit may trigger the safety valve resulting in loss of refrigerant.

= =4 —a A

Receiving and handling

Inspect the unit immediately after delivery. In particular, make sure the machine is intact in all its parts and that
there are no deformations due to collisions. Should damages be found upon receipt, immediately file a written
complaint with the carrier.

Machine returns are Ex-factory Daikin Applied Europe Spa.

Daikin Applied Europe Spa. cannot be held liable for any equipment damages incurred during transportation to
the place of destination.

The isolation of the evaporator corners, where the lifting holes are located, are shipped separately and must be
assembled on site after the unit has been permanently installed. Even the anti-vibration pads (optional) are
shipped separately. Make sure these items, if required, are delivered with the unit.

Use extreme caution when handling the unit to prevent damage to the control panel and the refrigerant pipes.

The unit must be lifted by inserting a hook in each of the four corners, where the lifting holes are located (see
lifting instructions). Distancer bars must be used along the line connecting the lifting holes to prevent damages
to the electrical panel and the compressor terminal box (see figure). Do not use any other point to lift the
machine.

During the lifting phase, check that the lifting cords and/or chains do not touch the electrical panel and/or piping.

If, to move the machine, slides or shoes are used, just push the base of the machine without touching the
copper and steel pipes, compressors and/or electric panel.

Be careful not to hit, during handling, pipes, cables and installed accessories.
All the necessary devices guaranteeing personal safety must be provided during machine handling.

Important note

Refer to the dimensional drawing for hydraulic and electrical unit connections. The
overall machine dimensions, as well as the weights described in this manual, are
purely indicative. The contract dimensional drawing and relevant wiring diagram are
provide d to the customer when ordering.
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Lifting instructions

Single circuit unit

Double circuit unit

Fig. 1 7 Lifting instructions

D-EIMWCO003H11-16EN - 10/44



Lifting instructions:
1) Equipment, ropes, lifting accessories and handling procedures must
comply with local regulations and legislation.
2) To lift the machine, use only the holes on the heat exchangers.
3) Any lifting points should be used during handling.
4) Use lifting hooks with closing device exclusively. The hooks must be safely
secured prior to handling.
5) The ropes and hooks used must have capacity suited to the load.
Check the nameplate on the unit that indicates the machine weight.
6) The installer must correctly select and use lifting
equipment. We recommend using cables with minimum vertical capacity equal to
the total machine weight.
7) The machine must be lifted slowly and well leveled. Adjust the lifting equipment,
if necessary, to ensure the leveling.

Positioning and assembly

The unit must be mounted on a level cement or steel base, suitable to support the overall weight of the complete
machine in operation, and must be positioned so as to provide space for maintenance at one end of the unit, to
allow the cleaning and/or the removal of the evaporator and the condenser pipes. Refer to the figure below for
the areas of respect. The condenser and evaporator pipes are expanded inside the pipe plate to allow
replacement, if necessary.

E_I(;ectrical panel c
side vaporator -
water connection Unit type A (m)
Jwater connection

EWWHxxVZ Single Circuit 3.5
EWWHxxVZ Dual Circuit 4.5

Fig. 2 - Unit positioning

The machine position should be designed to ensure access to all the safety and control devices. Never cover
the safety devices (safety valves, pressure switches), which, due to their importance, are subject to periodic
checks. The safety valves must be connected externally. For safety valve outlet pipe dimensions, we
recommend applying harmonized standards EN378 and EN13136.

These units include the installation of two safety valves for each exchanger, installed on change over valve,
which always maintains an active valve. Thus, both safety valves on each exchanger must be connected outside
the machinery room. These pipes must be installed so that, in case the valve opens, the discharged refrigerant
flow not invest people and/or things, or can enter the building through windows and/or other openings.

The engine room must be adequately ventilated to prevent refrigerant accumulation inside that can deprive air of
the right oxygen content that can cause asphyxiation. In this regard, we recommend the application of
harmonized standard EN378-3 (Safety and Environmental Requirements - Installation and protection of persons)
or equivalent.

DANGER

The air contaminated by a high percentage of refrigerant (see refrigerant safety sheet), can cause asphyxiation,
loss of mobility and consciousness if inhaled. Avoid eye and skin contact.
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Shock absorbers

The anti-vibration rubber mats (optional), shipped separately, should be placed under the corners of the unit
(except for special specifications). These mats provide a minimum insulation. Mats are recommended on all
installations where the transmission of vibrations can be considerable. Also install the anti-vibration joints on
water pipes to reduce the stress on pipes, vibrations and noise.

WARNING

The units are shipped with refrigerant and oil valves closed to isolate such fluids during shipment. The valves
must remain closed until such time as an authorized Daikin technician, after inspecting the machine and
checked its installation, commissions the machine.

Anchoring

After positioning, the machine must be firmly anchored to the ground or foreseen metal structure to support the
machine. In this regard, 22 mm diameter holes are included on the machine base to ensure the anchoring.

Water pipes
Evaporator and condenser water pipes

The condensers and evaporators are provided with grooved sleeves for Victaulic connections or optionally with
flanged connections. The installer must provide the mechanical coupling with the connections appropriately
sized to the system.

Important notes regarding welding

1. If the connection flanges require welding, remove the temperature sensors from the wells, to prevent
damage to the controller electronic boards.

2. Grounding must be done correctly to avoid damage to the electronic controller.

3. Start the mechanical ventilation of machinery room for any service operation.

Some pressure couplings are included on both the inlet and outlet of the exchangers heads. These couplings

control water load loss. Water load loss and flow for condensers and evaporators are shown in the relevant
product manual. To identify the heat exchanger refer to its plate.

Make sure that the water inlet and outlet connections agree with the dimensional drawing and the indications
found on the connections. Incorrect water pipe installation could create machine malfunctions and/or reduce
performance.

NOTE

When using a hydraulic connection shared with the heating system, make sure the temperature of the water
flowing into the evaporator does not exceed the maximum allowed value. This phenomenon might cause the
safety valve to open and thus the refrigerant to discharge into the atmosphere.

The pipes, before being attached to the machine, must be supported to reduce the weight and the stress on
connections. In addition, the pipes must be adequately insulated. A water filter that can be inspected must also
be installed on both inputs (evaporator and condenser). Install shutoff valves on both heat exchangers with
suitable dimensions to permit draining and inspection without having to completely drain the system in addition
to the water pressure gages.

WARNING

To prevent damage to exchanger pipes, install, at each heat exchangers entering a mechanical filter, that can be
inspected and cleaned, able to filter solid objects greater than 1.2 mm in size.
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Flow Switch

A flow switch must be installed on the evaporator inlet pipe to ensure the correct water flow rate, before the unit
is started. Furthermore, this device shuts off the unit when water flow is interrupted, protecting the machine from
the evaporator freezing.

WARNING

The flow switch must not be used as a machine control system

The absence of the flow switch on the evaporator water connection, voids the warranty for frost damage.

CAUTION

The evaporator and condenser are not self-draining; both must be purged

Thermometers and pressure gages must be installed on the water pipes near the heat exchangers connections.
Furthermore, breather valves must also be installed at the highest points on the pipe.

If necessary, only the evaporator water caps can be reversed. If this operation is completed, new gaskets and
control sensors have to be repositioned.

WARNING

Condenser inlet and outlet water connections cannot be reversed. The particular condenser configuration only
provides optimal machine operations in countercurrent. The wrong water flow direction in the condenser reduces
the overall efficiency of the machine.

Should water pump noise be excessive, we recommend using rubber insulating joints at both pump inlet and
outlet. In most cases it is not necessary to install anti-vibration joints on condenser pipe inlet and outlet but,
where the noise and vibration are critical (for example where a buried pipe passes through a wall in an inhabited
area), it may be necessary.

If a cooling tower is used, a balancing valve must be installed. A temperature control system is required if the
water tower is very cold. The controller installed on the machine manages tower fan on/off or continuously
manages a control vale or fan speed controller by means of a 0-10 V DC analog signal. We recommend that you
carry out the connection, allowing fan management by the machine controller (see wiring diagram for
connection).

Water treatment

Before commissioning the machine, clean the water circuits. Make sure that the tower purge and emptying
system is operational. Atmospheric air contains many contaminants so you need a good water purifier. The use
of untreated water can result in: corrosion, erosion, mud, fouling and formation of algae. Daikin Applied Europe
is not liable for equipment damage or malfunction due to a lack of a water purifier or water not properly purified.

Glycol solution

WARNING

Use industrial glycol only. Do not use automotive antifreeze. Automotive antifreeze contains inhibitors which
cause a plating on copper pipes. Used glycol handling and disposal must be in accordance with current
regulations
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Temperature limits and water flow

The EWWH VZ units are designed to operate with an evaporator outlet water temperature between +4°C and
+15°C and a condenser outlet water temperature between 15° C and 50° C (standard units). However, the
minimum temperature difference between the evaporator outlet water temperature and the condenser inlet water
temperature must not be less than 15° C. Always check the exact operating point with the selection software.
Some simultaneous operating conditions (high evaporator inlet water temperature and high condenser inlet
water temperature) may be inhibited.

Glycol must be used for all applications with the evaporator outlet fluid below 4° C. The maximum permissible
water temperature in the evaporator with the machine off is 50° C. Higher temperatures could cause the safety
valves on the evaporator sleeve to open.

Water flow rate under the minimum value indicated in the condenser and evaporator load loss diagram can
cause freezing problems, incrustations and poor control. Water flow rate higher than the maximum value
indicated in the condenser and evaporator load loss diagram results in an unacceptable load loss and excessive
erosion of the pipes and vibrations that can cause breakage.
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Operating limits

EWWD-VZSS - Silver Version
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Legend

ELWT Evaporator outlet water temperature
CLWT Condenser outlet water temperature
Ref.1  Standard unit

Ref.2  Brine version standard unit (option 08)

Ref.3 Standard unit with High Temperature Kit (Option 111)
Ref.4  Standard unit with High Temperature kit plus Brine version (Option 111 + Option 08)

D-EIMWCO003H11-16EN - 15/44



Minimum water content in the system

For correct EWWHxxxVZ machine operations and the necessary operating stability, it is important to ensure a
minimum water content in the system. An accumulation tank with suitable volume may be required for this
purpose.

The minimum water content must be calculated by considering the following specifications:

Application EWWH vVZ EWWH vZ
single circuit Dual circuit
Conditioning 3.3 It/kwW 2.5 It/kW
Process 6.6 It/kwW 5.0 It/kwW
Variable capacity 6.6 It/kwW 5.0 It/kW

Calculation example:

Cooling capacity at 100% = 670 kW

Minimum system volume for conditioning: 670x 3.3= 2211 It
Minimum system volume for processing: 670 x 6.6= 4422 It
Minimum system volume at variable capacity: 670 x 6.6= 4422 It

Note: The calculation formula described above, takes into account several factors such as the compressor stop
time and the admissible temperature difference between the last compressor stop and start. In this regard, the
minimum water content calculated refers to the machine operations in a normal climate control system. If the
machine is used for process activities or if higher operating stability is required, we recommend doubling the
calculated water content. In very simple systems, an inertial accumulation tanks may be necessary on the
hydraulic circuit to reach the required minimum water volume. Adding this component must guarantee correct
water mixing and, therefore, we recommend you select a tank that includes an internal diaphragm for this
purpose.

Note: If the evaporator water circuit operates in a variable flow system, the minimum water flow rate must not be
less than 50% of the water flow rate at nominal conditions and the variation should not be greater than 10% of
the nominal flow per minute.
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Evaporator fr eeze protection

1. If the machine is idle during the winter, drain and rinse the evaporator and chilled water pipes with glycol.
Drain and air vent connections are included on the evaporator for this purpose.

2. We recommend adding glycol in proper proportion to the condenser cooling system. The freezing
temperature, of the water-glycol solution, must be at least 6° C lower than the expected minimum ambient
temperature.

3. Insulate pipes especially chilled water ones to avoid condensation.

Note: Damage caused by freezing is not covered by warranty, therefore, Daikin Applied Europe SpA
cannot be held liable.
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Condenser prote ction and design considerations

If lake, river or ground water is used as the cooling fluid and the water valves have a leak, the condenser and
liquid refrigerant line temperatures could drop under room temperature when the machine is off. This problem
occurs when cold water circulates through the condenser and the unit remains off waiting load. If this happens:

1. Turn off the condenser water pump when the compressor is off.
2. Check that the liquid line expansion valve is working properly.

Condensation contro | with evaporative cooling tower

The minimum condenser inlet water temperature should not be less than 20° C at full water tower flow rate.

If the water temperature must be lower, even the water flow must be reduced proportionately.

To modulate the water flow to the condenser, install a three-way by-pass valve. The figure shows how the three-
way valve is applied to cool the condenser. The three-way valve can be activated by a pressure actuator which

guarantees proper condensing pressure in the case where the water temperature entering the condenser is less
than 20° C.

In place of a valve with pressure actuator you might use a three-way servo-operated valve or a circulation pump
controlled by an inverter. Both of these two devices may be controlled by an analog 0-10 Vdc signal issued by
the machine's electronic controller according to the water temperature entering the condenser.

Fig. 3 7 Condenser control scheme with cooling tower

1 | Cooling tower

2 |Condenser
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Condensation control with well water

If ground water is used to cool the condenser, install a normally regulating control valve, direct drive, at
condenser outlet. This regulating valve must ensure an adequate condensing pressure in the case where the
water temperature entering the condenser is less than 20° C.

A service valve with pressure outlet is provided on the condenser sleeve for this purpose.

The valve must modulate its opening according to condensing pressure. When the machine shuts down, the
valve will close preventing the condenser from emptying.
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Fig. 4 i Condensation control scheme with well water

From the main condenser pump

Service valve

Direct acting water regulating valve

Configuration required when the regulating valve is not used
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Chilled water control sensor

The water cooled EWWH VZ unit is equipped with a microprocessor. Be careful when working around the unit to
avoid damaging cables and sensors. Check cables before starting the unit. Prevent rubbing of the cables on the
frame or other components. Make sure the cables are securely locked. If the temperature sensor is removed for
maintenance, do not eliminate the conductive paste in the well and replace the sensor correctly. After replacing
the sensor, tighten the lock nut to prevent accidental slipping.

Safety Valve

Each exchanger (evaporator and condenser) is provided with a safety valve installed on a changeover valve that
allows maintenance and periodic checks, without losing a significant amount of refrigerant. Do not leave the
safety valve in the intermediate position.

WARNING

To prevent damage due to R1234ze(E) gas inhalation, do not release the refrigerant in the air or other indoor
places. The safety valves must be connected externally in accordance with the regulations in the place of
installation. The installer is responsible for connecting the safety valve to the purge pipe and pipe dimensioning.
In this regard, refer to the harmonized standard EN13136 to dimension the drain pipes to be connected to the
safety valves

Open the isolation and/or shut off valves

Before powering the machine and thus starting the compressors, open all valves that were closed at the factory
for shipping.

The valves to be opened are:

1. Valve (optional) installed on the compressor line

Qil return pipe shutoff valves (jet pump). These valves are positioned below the evaporator sleeve in the
vicinity of the jet pump.

3. Liquid line valve installed under the condenser.

4. Oil valves installed on the line that feeds the compressor lubrication system. This line comes from the
bottom of the oil separator located inside the condenser.

5. Valve (optional) installed on the compressor pump line.
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Electrical connections

The unit must be connected with in the proper section copper cables relative to the plate absorption values and
in accordance with applicable electrical regulations.

Daikin Applied Europe Spa. cannot be held liable for improper electrical connections.

Warning
The connections to the terminals must be made with copper terminals and cables.
The electrical connection m ust be made by qualified personnel.
There is a risk of electric shock

The electrical panel must be connected keeping the correct phase sequence.

Phase imbalance

In a three-phase system, excessive imbalance between the phases is the cause of motor overheating. The
maximum allowed voltage imbalance is 2%, calculated as follows:

imbalance %=_(Vx-Vm) x 100 =
vm

Vx = phase with greatest imbalance

Vm = average of the voltages
I.e. the three phases measure 383, 386 and 392 volts respectively, the average is:

383+386+392 = 387V
3
the percentage of imbalance is thus

(392-387) x 100 = 1,29% less than the maximum admitted (2%)
387

WARNING

Before any maintenance and/or electrical connection to the compressor inverter, make sure the system is turned
off and the unit main switch open.

After turning off the main switch, wait at least 20 minutes for the inverter condensers to completely discharge.
Do not perform any maintenance and/or electrical connection in this period of time. Risk of electrocution:

Control circuit
The EWWH VZ unit control circuit is powered at 230 Vac.

The controller ON/OFF switch (Q0) must be rotated to the OFF position whenever machine operations are not
required.

Water flow switch interlock terminals are included in the controller. See the wiring diagram for the correct
connections on the field.

The purpose of the water flow switch interlock is to prevent the compressor from running for enough time to let
the two evaporator and condenser water pumps to operate and ensure the correct water flow. The flow switch
can be supplied on request from Daikin Applied Europe and in any case must be compulsorily installed on the
machine. For better protection against freezing, connecting the evaporator flow switch, contactor clean contact
or pump circuit breaker in series.

It is best to leave pump control to the microprocessor for better system management.
If an external system independently manages pump start, follow this logic.
Evaporator water inlet

9 turn on the pump 2 minutes before enabling the machine

9 turn off the pump 5 minutes after disabling the machine
Condenser water pumps:

1 turn the pump on 30 seconds before enabling the machine

9 turn the pump off 1 minute after the last compressor is turned off.
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With the machine off, the condenser pump must always be turned off.

Testing the control circuit

Each EWWH VZ unit is factory tested. Both the control and power circuits undergo a careful functional test
before the machine is shipped.
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Operation

Op e r a trespomsibilities

It is important that the operator becomes familiar with the equipment before operating the machine. In addition to
reading this manual, the operator should study the operation manual and the wiring diagram supplied with the
unit to understand commissioning, operation and the shutdown sequence as well as the shutdown mode and
safeties.

During initial machine start-up, the Daikin technician is available to answer any questions and instruct on proper
operating procedures.

The operator should keep an operating data log for each specific machine. Furthermore, an additional
maintenance log should be kept for periodic maintenance and service.

This Daikin unit represents a substantial investment and deserves the attention and care to keep this equipment
in good working order. If the operator observes abnormal or unusual operating conditions, calling Daikin
technical service is recommended.

In any case, it is essential to follow the instructions below during operation and maintenance:
- Do not allow unauthorized and/or unskilled personnel to access the unit.

- It is forbidden to access the electrical components without having opened the unit main switch and switched off
the power supply.

- It is forbidden to access the electrical components without using an insulating platform. Do not access electrical
components if water and/or moisture are present.

- Ensure that all operations on the refrigerant circuit and on components under pressure are exclusively carried
out by qualified personnel.

- Compressors must be replaced and lubricant oil filled by qualified personnel.

- Sharp edges can cause injuries. Avoid direct contact.

- Do not introduce solid objects into the water pipes while the unit is connected to the system.
- A mechanical filter must be fitted to the water pipe connected to the heat exchanger inlet.

- The unit is equipped with high-pressure safety pressure switches on each compressor, which stop it when
triggered when the pressure exceeds the set value. If triggered, reset the pressure switches by pressing the blue
button and then the alarm on the microprocessor.

- It is absolutely forbidden to remove any protection system covering moving parts.

In case of sudden stop of the unit, follow the instructions on the Control Panel Operating Manual which is part of
the on-board documentation delivered to the end user.
It is strongly recommended to perform installation and maintenance with other people.
In case of accidental injury or unease, it is necessary to:
- Keep calm.
- Press the alarm button if present in the installation site.
- Move the injured person to a warm place far from the unit and in place him or her in the recovery
position.
- Immediately contact any emergency personnel in the building or the call the Emergency Services.
- Wait until emergency personnel arrive and do not leave the injured person alone.

Unit description

The machine is made up of a latest generation, high efficiency, new VVR series single screw compressor,
flooded shell and tube evaporator with the refrigerant outside the tubes and the water to be cooled flowing inside
the tube.

A shell and tube condenser where the refrigerant condenses outside the tubes while the cooling water flows
inside of the high-efficiency tubes.

The compressor is of the mono screw semi-hermetic type and utilizes the suction gas coming from the
evaporator to cool the motor and permit the optimum operations in all machine load conditions. The compressor,
controlled by inverters, changes its cooling load according to the rotational speed decided by the controller. In
this way the machine perfectly adapts to system operating conditions to maximize performance.

The oil injection lubrication system, in addition to allowing normal moving part lubrication, also seals the screw
ensuring gas compression, without the aid of an external oil pump.
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The cooling circuit also installs an electronic expansion valve that, in addition to managing the level of refrigerant
in the heat exchangers and guaranteeing the correct operation of the compressor, also manages the PUMP-
DOWN function.

All the described components are managed by an innovative microprocessor control system that, by monitoring
all the machine operating parameters, optimizes operations.

A diagnostic system helps the operator in identifying alarm and fault causes.

WARNING

Before starting the compressors ensure that all valves are open and the closing caps are repositioned and
tightened.
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Cooling cycle description

The low temperature refrigerant gas coming from the evaporator is sucked by the compressor and flows through
the electric motor, cooling it. It is subsequently compressed and during this phase the refrigerant mixes with the
oil, injected in the compressor, from the separator.

The high-pressure oil-refrigerant mixture is introduced inside the three-stage high efficiency oil separator which
performs the separation. The oil deposited on the bottom of the separator is sent, by pressure difference, to the
compressor again while the refrigerant separated from the oil is sent to the condenser.

The refrigerant fluid inside the condenser, which crosses the heat exchanger pipes in countercurrent, de-
superheats and starts to condense. The de-superheating heat and condensation is released to the condensation
water which heats accordingly.

The condensed fluid at saturation temperature passes through the sub cooling section, where it yields heat to
further increase cycle efficiency. The sub cooled fluid flows through the expansion device which, through a
pressure drop, initiates the expansion process by vaporizing a part of the refrigerant liquid.

The result at this point is a mixture of liquid and gas at low pressure and temperature, which is introduced into
the evaporator.

The liquid-vapor refrigerant after being evenly distributed along the tube bundle exchanges heat with the water
to be cooled by reducing the temperature, and it gradually changes state until being fully evaporated.

Reaching the vapor state, it leaves the evaporator to be sucked by compressor again and restart the cycle.

Evaporator

The evaporator is a flooded shell and tube type with water flowing inside the tubes and the gas refrigerant
outside. Normally it does not require any maintenance and service. Should a tube require replacement, the old
tube can be removed and replaced. The water dome gasket must be replaced after tube cleaning and/or
replacement.

Condenser

The condenser is a shell and tube type with water flowing inside the tubes and the refrigerant outside. The
condenser tubes are externally finned and expanded on the tube plate. A sub cooler is built into the condenser
on all units. Should a tube require replacement, the old tube can be removed and replaced. The water dome
gasket must be replaced after tube cleaning and/or replacement.

Expansion valve

The expansion valve is electrically controlled by the electronic controller by means of a specifically designed
electronic board. A special algorithm designed for machines with flooded evaporators, manages the refrigerant
flow to the evaporator according to machine operating parameters. In the event of blackout, the expansion valve
automatically closes thanks to an electric power accumulation system placed inside the electronic control board
(supercap)

Compressors

The refrigeration compressor is the single screw type with the rotation shaft directly coupled to the electric
motor.

The vapor flows through the electric motor cooling the windings before entering the suction ports. Sensors able
to constantly monitor temperature are located inside the motor windings to fully protect the motor against
dangerous overheating. The thermistor and power terminals are housed within a terminal box placed above the
motor housing.

Moving compressor parts that effect the compression consist of three rotating parts, there are no parts in
eccentric or reciprocating movement in the compressor. The essential components are the main rotor and the
two side satellites that perfectly integrate together. The compressor is sealed by a suitably shaped special
synthetic material placed between the main rotor and the satellites. The main shaft on which both the motor and
the main rotor are installed is supported by three ball bearings. This system is both statically and dynamically
balanced before assembly. Two large closing flanges are installed on the sides of the compressor for easy
access to the satellites, the rotor, the shaft and the bearings, without which assembly tolerances are influenced
with their opening.

Capacity control

The latest generation compressors, installed on EWWH VZ units, are directly controlled by a speed controller
with inverter technology. This technology has allowed for the elimination of the shutter trays, improving partial
loads performance to a value never reached before. Compressor capacity, therefore, is directly managed by
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setting the electric motor rotation speed, as a function of a special control algorithm. The compressor rotation
speed can vary from a minimum of 840 RPM (14 Hz) to a maximum of 4800 RPM (80 Hz) according to the
system operating conditions and the machine model.

Devices were installed instead of slide valve to control the volumetric ratio intrinsic to compression.
Volumetric variable compression ratio (VVR)

The compressor is designed to operate in a very wide operating range and ensure the best possible efficiency in
each working condition. In this regard, a sophisticated device dynamically manages the volumetric compression
ratio (VVR). This system ensures the optimum position of the discharge ports as a function of the operating
compression ratio, choosing one among the four available positions. 3 solenoids are evident on the compressor
which, directly connected to the machine controller, are powered according to the operating compression ratio.

Oil management system

Each screw compressor is connected to the device (oil separator) that separates oil from the exhaust gases to
collect on the bottom of the device itself.

The exhaust gas pressure pushes the oil into the compressor where, after passing through a high-capacity filter,
is sent to the main injection port, maintaining compressing and lubricating moving parts.

The oil, during the compression phase, reunites with the exhaust gas to then be sent back in the separator and
restart the cycle.

The oil flow is ensured by the pressure difference that is created between the condenser and the evaporator.
This difference is dependent on the cooling water temperature and the evaporator water temperature. Therefore,
it is important that the correct temperature difference is rapidly established during the starting phase with an
adequate control of the cooling water temperature.

In order to ensure the correct pressure difference, it is necessary to install a condenser inlet water temperature
regulation system (three-way valve, inverter on the cooling water pump, etc.) to return the machine operating
temperatures within the expected operating range.

On the compressor, after the oil filter, a pressure transmitter is installed that continuously monitors the oil
pressure and sends the valuesto the microprocessor. Oil pressure control protects the compressor from any
operating faults. The oil filter must be replaced within the first 500 hours of compressor operations. The
electronic controller generates an alarm for high oil differential pressure when 2.5 bar is reached. In this case,
replace the oil filter.

The units are already equipped with the correct oil load. Once the system has been started, it is not necessary to
add additional oil, except in the event that repairs are carried out or when a large amount of oil has been
removed from the system.

CAUTION

Performing incorrect maintenance on the lubrication system, including excessive
addition of oil or oil and not suitable to use a different quality oil filter, is harmful to
the machine.

Lubricant oils

In addition to bearing and moving part lubrication, the oil also has the important function of maintaining
compression thus increasing the efficiency.

Contact Daikin Service for approved oil.

Liquid injection

EWWH VZ series Daikin units do not require any delivery gas and thus oil cooling system if used within the rated
operating range.

In the case where the operating conditions exceed the standard conditions (High Temperature Kit), the
compressor requires the oil cooling kit defined as "liquid injection".
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This system is directly controlled by the microprocessor installed on the machine, in function of the compressor
discharge temperature. Under normal operating conditions and with the compressor off, the solenoid valve that
controls liquid injection is off. If the oil temperature exceeds the set point value set in the microprocessor, the
system feeds the solenoid valve, by injecting refrigerant liquid into the port designed for this purpose. The ail
temperature gradually decreases until reaching the set point less the control differential where the
microprocessor de-energizes the solenoid valve. Liquid injection may be activated during system commissioning
phases and/or during operation at partial loads.

The liquid injection kit is standard when the "High temperature kit" is required.

Oil recovery system

Each circuit is provided with a system that allows the oil accumulated in the evaporator during normal operation
to be recovered.

This system is made up of a "Jet-Pump" which, exploiting the Venturi principle, continuously recovers the oil in
circulation in the system that would otherwise accumulate in the evaporator interior due the low speed of the
refrigerant gas.

The Jet Pump is fed by the high pressure discharge gas and creates a depression that allows the oil +
refrigerant mix to be sucked by the evaporator and conveys it into the compressor to restore the oil level in the
lubrication system.

Therefore check:
1) oil recovery system valve opening
2) Correct solenoid valve operations located at Jet Pump feed

Electrical Control Panel

The unit controller is a microprocessor control panel designed to perform compressor start up step by step,
monitor and adjust compressor capacity, protecting it, and perform the shutdown sequence in the absence of
load or at a set time. The control panel provides a wide range of data control and registration capacity options. It
is important to have good familiarity with the control system for optimal machine operations.

Please note that all units are also provided with the Control Manual.

General door locking

@
switch handle

User interface

Emergency button

. i

Circuit control switches:
Unit On/Off
Hot/Cold (HP Option)

Fig. 5 - Unit interface
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Safeties for each refrigerant circuit

High pressure (pressure switch)
Motor cooling

High compressor delivery temperature
Compressor suction temperature
Failed start

High oil pressure differential

Low pressure

= =4 -4 -4 —a -8 -2

System safeties

1 Antifreeze

Correct phase sequence and phase failure
Low pressure (pressure switch)
Evaporator flow switch

= =4 =

Regulation type

PID regulation (Proportional - Integrative - Derivative on the evaporator sensor for perfect water temperature
regulation (OT =+ 0.2° C).

Compressor alternation

The water-cooled Daikin EWWH_ VZ units alternate the compressor start sequence (EWWH VZ dual
compressor) to balance the number of starts and operating hours. Compressors are automatically alternated by
the controller.

If the unit is in automatic mode, the compressor with the lowest number of starts is started first. If both
compressors are in operation and one compressor must be turned off, the one with most hours is switched off

High pressure condensation control

The microprocessor is provided with a transducer to monitor condensation pressure. Although the main purpose
of the high pressure transducer is to maintain proper control of the condensing pressure (by controlling the
cooling towers if connected), another purpose is to send a signal to the microprocessor which stops the
compressor in case the discharge pressure is excessive. If the unit is switched off for high condensing pressure,
the microprocessor must be reset manually.

High pressure mechanical safety pressure switch

The high pressure safety switch is a single pole switch that opens when the pressure exceeds the set limit. The
opening of the mechanical safety pressure switch directly triggers the compressor inverter, stopping the IGBT
bridge supply. This condition interrupts the compressor power supply inverter output in accordance with EN
60204-1 (stop category 0), as required by the PED directive (Pressure Equipment Directive).

The pressure switch is mounted on the compressor discharge cap.

If the pressure switch triggers, once evaluated and resolved the cause that made it trigger, the alarm can be
reset by pressing the blue button on the pressure switch body itself and then resetting the alarm on the
microprocessor.

The high pressure switch can be triggered by:
a) Lack of water flow to the condenser

b) Incorrect control of the cooling tower fan and/or of the condenser water temperature control valve (if
present).

¢) Wrong measurement of the water temperature in the case of heat pump operation.
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Compressor motor protection

The compressor motors are protected against overheating by the use of thermistors inserted on each motor
winding. Thanks to these three thermistors, the controller is able to constantly monitor winding temperature and
stop the corresponding compressor in the event that the temperature exceeds the safety value.

Repeated interventions of this protection, during normal operation, may indicate a potential problem with the
compressor motor or a high suction superheat value due to low refrigerant load. The inverter also has a
protective function against overload that stops the corresponding compressor in case of over-absorption. This
alarm is manually reset.

D-EIMWCO003H11-16EN - 29/44



Maintenance

Pressure/Temperature Table

HFO-R1234ze(E) Pressure/ Temperature conversion table

°C kPa °C kPa °C kPa °C kPa °C kPa
-15 20 4 150 23 369 43 731 62 1239
-14 25 5 159 25 399 44 754 63 1271
-13 30 6 169 26 414 45 776 64 1304
-12 36 7 178 27 430 46 800 65 1337
-11 42 8 188 28 445 47 823 66 1370
-10 47 9 198 29 462 48 848 67 1405
-9 53 10 208 30 478 49 872 68 1440
-8 60 11 219 31 496 50 898 69 1475
-7 66 12 230 32 513 51 923 70 1511
-6 73 13 241 33 531 52 949 71 1548
-5 79 14 252 34 549 53 976 72 1585
-4 86 15 264 35 568 54 1003 73 1623
-3 94 16 276 36 587 55 1031 74 1662
-2 101 17 289 37 606 56 1059 75 1701
-1 109 18 301 38 626 57 1088 76 1741
0 117 19 314 39 646 58 1117 77 1782
1 125 20 327 40 667 59 1147 78 1823
2 133 21 341 41 688 60 1177 79 1865
3 141 22 355 42 709 61 1208 80 1908

Routine maintenance

Check condenser performance

It is important to periodically check the internal cleanliness of the copper tubes, in order to prevent deteriorated
performance. This check can be carried out by checking that the difference between the condensation
temperature and the condenser outlet water temperature on the microprocessor does not exceed 3-5° C (3° C
version EWWH XS and 5° C for the EWWH SS version). If deviations from this value occur, run the specific
cleaning procedure.

Electronic expansion valve

The EWWH_VZ units using one or two electronic expansion valves according to the number of compressors
installed on the machine. The valves are managed and controlled by the main electronic controller that optimizes
the flow of refrigerant gas to the evaporator according to machine operating conditions. The valve control logic
prevents, together with compressor load control, machine operations beyond the allowed operation limits.
Normally, no maintenance is required for this device.

Cooling circuit

Cooling circuit maintenance consists of recording operating conditions and making sure the unit has the correct
amount of oil and refrigerant. (See the maintenance schedule and appropriate operating data at the end of this
bulletin). Record the following for each circuit upon inspection:

Delivery pressure, discharge temperature, suction pressure, suction temperature, oil pressure, liquid
temperature, evaporator inlet/outlet water temperature, condenser inlet/outlet water temperature, absorbed
current, power voltage, compressor operating frequency.

Significant discharge sub cooling and/or superheating value changes, can be a symptom of low refrigerant load.
The correct unit delivery superheating value of the unit at full load must be between 8 and 15° C with
R1234ze(E) fluid, while sub cooling must be between 3.5 and 6.0° C (machine at full load).
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Fig. 6 - Typical single circuit cooling circuit
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