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IMPORTANT!

READ BEFORE PROCEEDING!
GENERAL SAFETY GUIDELINES

This equipment is a relatively complicated apparatus.
During rigging, installation, operation, maintenance,
or service, individuals may be exposed to certain com-
ponents or conditions including, but not limited to:
heavy objects, refrigerants, materials under pressure,
rotating components, and both high and low voltage.
Each of these items has the potential, if misused or
handled improperly, to cause bodily injury or death. It
is the obligation and responsibility of rigging, instal-
lation, and operating/service personnel to identify and
recognize these inherent hazards, protect themselves,
and proceed safely in completing their tasks. Failure
to comply with any of these requirements could result
in serious damage to the equipment and the property in

which it is situated, as well as severe personal injury or
death to themselves and people at the site.

This document is intended for use by owner-authorized
rigging, installation, and operating/service personnel. It
is expected that these individuals possess independent
training that will enable them to perform their assigned
tasks properly and safely. It is essential that, prior to
performing any task on this equipment, this individual
shall have read and understood the on-product labels,
this document and any referenced materials. This in-
dividual shall also be familiar with and comply with
all applicable industry and governmental standards and
regulations pertaining to the task in question.

SAFETY SYMBOLS

The following symbols are used in this document to alert the reader to specific situations:

Indicates a possible hazardous situation
which will result in death or serious injury
if proper care is not taken.

DANGER

Indicates a potentially hazardous situa-
tion which will result in possible injuries
or damage to equipment if proper care is

not taken.
WARNING

> [l

Identifies a hazard which could lead to
damage to the machine, damage to other
equipment and/or environmental pollu-
tion if proper care is not taken or instruc-

CAUTION | | tions and are not followed.

Highlights additional information useful
to the technician in completing the work
being performed properly.

NOTE

IS

WARNING

=

External wiring, unless specified as an optional connection in the manufacturer’s product line, is not
to be connected inside the control cabinet. Devices such as relays, switches, transducers and controls
and any external wiring must not be installed inside the micro panel. All wiring must be in accor-
dance with Johnson Controls’ published specifications and must be performed only by a qualified
electrician. Johnson Controls will NOT be responsible for damage/problems resulting from improper
connections to the controls or application of improper control signals. Failure to follow this warn-

ing will void the manufacturer’s warranty and cause serious damage to property or personal injury.
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CHANGEABILITY OF THIS DOCUMENT

In complying with Johnson Controls’ policy for con-
tinuous product improvement, the information con-
tained in this document is subject to change without
notice. Johnson Controls makes no commitment to
update or provide current information automatically
to the manual or product owner. Updated manuals, if
applicable, can be obtained by contacting the nearest
Johnson Controls Service office or accessing the John-
son Controls QuickLIT website at http://cgproducts.
johnsoncontrols.com.

It is the responsibility of rigging, lifting, and operating/
service personnel to verify the applicability of these
documents to the equipment. If there is any question

The Control/VSD Cabinet contains lethal
high AC and DC voltages. Before per-
forming service inside the cabinet, remove
the AC supply feeding the chiller and
verify using a non-contact voltage sensor.

The DC voltage on the VSD DC Bus will
take 5 minutes to bleed off, after AC
power is removed. Always check the DC
Bus Voltage with a Voltmeter to assure
the capacitor charge has bled off before
working on the system.

WARNING

WARNING

NEVER short out the DC Bus to dis-
charge the filter capacitors.

WARNING

NEVER place loose tools, debris, or any
objects inside the Control Panel/VSD
Cabinet.

WARNING

1] [T

regarding the applicability of these documents, rig-
ging, lifting, and operating/service personnel should
verify whether the equipment has been modified and
if current literature is available from the owner of the
equipment prior to performing any work on the chiller.

CHANGE BARS

Revisions made to this document are indicated with a
line along the left or right hand column in the area the
revision was made. These revisions are to technical in-
formation and any other changes in spelling, grammar
or formatting are not included.

NEVER allow the Control Panel VSD
Cabinet doors to remain open if there is
a potential for rain to enter the panel.
Keep doors closed and assure all latches
are engaged on each door unless the unit
is being serviced.

WARNING

ALWAYS lockout the disconnect supply-
ing AC to the chiller.

WARNING

The 1L Line Inductor will reach operating
temperatures of over 150°C (300°F,) DO
NOT open panel doors during operation.
Assure the inductor is cool whenever
working near the inductor with power

U=l >

WARNING

OFF.

ASSOCIATED LITERATURE

MANUAL DESCRIPTION FORM NUMBER
Equipment Pre-Startup and Startup Checklist 201.28-CL2
YVAA Style A Frame Size 015 - 027, 2 Compressor 60 Hz (150-350 Tons) 201.28-RP1
YVAA Style A Frame Size 054 - 098, 2 Compressor 50 Hz (525-950 KW) Manufactured before April 2012 '
YVAA Style A Frame Size 015 - 052, 2 Compressor 50 & 60 Hz (150-500 Tons) 201.28-RP2
(Manufactured after April 2012 to before September 2014) '
YVAA Style B Frame Size 015 - 052, 2 Compressor 50 & 60 Hz (150-500 Tons) 201.28-RP3
(Manufactured after September 2014) '
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SECTION 1 - GENERAL CHILLER INFORMATION AND SAFETY

INTRODUCTION

YORK YVAA chillers are manufactured to the highest
design and construction standards to ensure high per-
formance, reliability and adaptability to all types of air
conditioning installations.

The unit is intended for cooling water or glycol solu-
tions and is not suitable for purposes other than those
specified in this manual.

Rigging and lifting should only be done by a profes-
sional rigger in accordance with a written rigging and
lifting plan. The most appropriate rigging and lifting
method will depend on job specific factors, such as the
rigging equipment available and site needs. Therefore,
a professional rigger must determine the rigging and
lifting method to be used, and it is beyond the scope of
this manual to specify rigging and lifting details.

This manual contains all the information required for
correct installation and commissioning of the unit, to-
gether with operating and maintenance instructions.
The manual should be read thoroughly before attempt-
ing to operate or service the unit.

All procedures detailed in the manual, including in-
stallation, commissioning and maintenance tasks must
only be performed by suitably trained and qualified
personnel.

The manufacturer will not be liable for any injury or
damage caused by incorrect installation, commission-
ing, operation or maintenance resulting from a failure
to follow the procedures and instructions detailed in
the manual.

WARRANTY

Johnson Controls warrants YVAA chillers in accor-
dance with the "Limited Warranty Engineered Systems
Equipment" procedure, Form 50.05-NM2.

Johnson Controls warrants all equipment and materi-
als against defects in workmanship and materials for
a period of eighteen months from date of shipment or
12 months from date of startup, whichever comes first,
unless labor or extended warranty has been purchased
as part of the contract.

The warranty is limited to parts only replacement and
shipping of any faulty part, or sub-assembly, which has
failed due to poor quality or manufacturing errors. All
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claims must be supported by evidence that the failure
has occurred within the warranty period, and that the
unit has been operated within the designed parameters
specified.

All warranty claims must specify the unit model, serial
number, order number and run hours/starts. Model and
serial number information is printed on the unit identi-
fication plate.

The unit warranty will be void if any modification to
the unit is carried out without prior written approval
from Johnson Controls.

For warranty purposes, the following conditions must
be satisfied:

e The initial start of the unit must be carried out
by trained personnel from an authorized Johnson
Controls Service Center. Refer to SECTION 6 -
COMMISSIONING for more information.

* Only genuine YORK approved spare parts, oils,
coolants, and refrigerants must be used.

* All the scheduled maintenance operations detailed
in this manual must be performed at the specified
times by suitably trained and qualified personnel.
See SECTION 9 - MAINTENANCE for more in-
formation.

* Failure to satisfy any of these conditions will
automatically void the warranty. Refer to Form
50.05-NM2 for complete details.

QUALITY ASSURANCE AND SAFETY

Y VAA chillers are designed within EN ISO 9001 and
built within an EN ISO 9002 accredited manufacturing
organization.

Units conform with the following European Directives:
* Machinery Directive (2006/42/EC)
EMC Directive (2004/108/EC)

* Pressure Equipment Directive (97/23/EC)
» Low Voltage Directive (2006/95/EC)

Safety Code for
(EN378-2(2008))

Mechanical Refrigeration
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SECTION 1 - GENERAL CHILLER INFORMATION AND SAFETY

CE/PED marked units conform to the following stan-
dards:

* Machinery Directive (2006/42/EC).

+ EMC Directive (2004/108/EC).

* Pressure Equipment Directive (97/23/EC).
» Low Voltage Directive (2006/95/EC).

« Safety Code for Mechanical Refrigeration
(EN378-2(2008)).

ETL/ASME marked units conform to the following
standards:

* ANSI/ASHRAE 15 — Safety Code for Mechanical
Refrigeration.

* ANSI/ASHRAE 34 — Number Designation and
Safety Classification of Refrigerants.

* ANSI/NFPA 70 — National Electrical Code
(N.E.C)).

¢ ASME Boiler and Pressure Vessel Code, Section
VIII, Division 1.

GB marked units conform to the following standards:

* (GB5226.1 Safety of machinery- Electrical equip-
ment of machines — Part 1: General requirements.

* GB25131 Safety requirements for water chiller

(heat pump) using the vapor compression cycle.

FLUORINATED GREENHOUSE GASES

» This equipment contains fluorinated greenhouse
gases covered by the Kyoto Protocol.

* The global warming potential of the refrigerant
(HFC-134a) used in this unit is 1300.

* The refrigerant quantity is stated in Table 5 on
Page 62 of this document.

* The fluorinated greenhouse gases in this equip-
ment may not be vented to the atmosphere.

* This equipment should only be serviced by quali-
fied technicians.

RESPONSIBILITY FOR SAFETY

Every care has been taken in the design and manufac-
ture of the unit to ensure compliance with the safety
requirements listed above. However, the individual
rigging, lifting, maintaining, operating or working on
any machinery is primarily responsible for:
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* Personal safety, safety of other personnel, and the
machinery.

* Correct utilization of the machinery in accordance
with the procedures detailed in the manual.

ABOUT THIS MANUAL

The contents of this manual include suggested best
working practices and procedures. These are issued for
guidance only, and they do not take precedence over
the above stated individual responsibility and/or local
safety regulations.

This manual and any other document supplied with
the unit are the property of Johnson Controls which re-
serves all rights. They may not be reproduced, in whole
or in part, without prior written authorization from an
authorized Johnson Controls representative.

MISUSE OF EQUIPMENT
Suitability for Application

The unit is intended for cooling water or glycol solu-
tions and is not suitable for purposes other than those
specified in these instructions. Any use of the equip-
ment other than its intended use, or operation of the
equipment contrary to the relevant procedures may re-
sult in injury to the operator, or damage to the equip-
ment.

The unit must not be operated outside the design pa-
rameters specified in this manual.

Structural Support

Structural support of the unit must be provided as in-
dicated in these instructions. Failure to provide proper
support may result in injury to the operator, or damage
to the equipment and/or building.

Mechanical Strength

The unit is not designed to withstand loads or stresses
from adjacent equipment, pipework or structures. Ad-
ditional components must not be mounted on the unit.
Any such extraneous loads may cause structural failure
and may result in injury to the operator, or damage to
the equipment.

General Access

There are a number of areas and features, which may
be a hazard and potentially cause injury when working
on the unit unless suitable safety precautions are taken.
It is important to ensure access to the unit is restricted
to suitably qualified persons who are familiar with the
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potential hazards and precautions necessary for safe
operation and maintenance of equipment containing
high temperatures, pressures and voltages.

Pressure Systems

The unit contains refrigerant vapor and liquid under pres-
sure, release of which can be a danger and cause injury.
The user should ensure that care is taken during installa-
tion, operation and maintenance to avoid damage to the
pressure system. No attempt should be made to gain ac-
cess to the component parts of the pressure system other
than by suitably trained and qualified personnel.

Electrical

The unit must be grounded. No installation or main-
tenance work should be attempted on the electrical
equipment without first switching power OFF, isolat-
ing and locking-off the power supply. Servicing and
maintenance on live equipment must not be attempted.
No attempt should be made to gain access to the con-
trol panel or electrical enclosures during normal opera-
tion of the unit.

Caution:

This equipment (Class A, Group 1) is designed and
manufactured for use in an industrial environment, in
accordance with EN 61000-6-2:2005 and EN 61000-6
4:2007 (with EN 55011:2007 limits). It is not intended
to be used on a low-voltage public network which sup-
plies domestic premises. Radio frequency interference
may occur if it is used on a lowvoltage public network.

This equipment equipped with VSD, may generate
conducted and radiated disturbances, which may inter-
fere with or damage susceptible connected apparatus.

Generally accepted engineering standards and practic-
es should be followed to ensure trouble-free and EMC
compliant electrical installation. Installations must be
supervised or completed by a competent person in ac-
cordance with EN 13313.

Special considerations depending on the application:

* Industry standard grounding or “earthing” prac-
tices for the equipment and installation

* Use of shielded or special cables (power and/or
control)

* Use of metallic conduit and/or cable trays for
power and control cables connected to equipment
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» Cable segregation (in order to avoid the risk of
crosstalk or cross interference to signal cables,
the power cables shall be segregated from signal
cables)

* Dedicated isolation transformer
¢ Use of additional EMC fi lters

It is the responsibility of a designated System Integra-
tor to take proper steps assuring the Electromagnetic
Compeatibility of both equipment and installation as a
system.

Rotating Parts

Fan guards must be fitted at all times and not removed
unless the power supply has been isolated. If ductwork
is to be fitted, requiring the wire fan guards to be re-
moved, alternative safety measures must be taken to
protect against the risk of injury from rotating fans.

Sharp Edges

The fins on the air-cooled condenser coils have sharp
metal edges. Reasonable care should be taken when
working in contact with the coils to avoid the risk of
minor abrasions and lacerations. The use of gloves is
recommended.

Frame rails, brakes, and other components may also
have sharp edges. Reasonable care should be taken
when working in contact with any components to avoid
risk of minor abrasions and lacerations.

Refrigerants and Oils

Refrigerants and oils used in the unit are generally non-
toxic, non-flammable and non-corrosive, and pose no
special safety hazards. Use of gloves and safety glasses
is, however, recommended when working on the unit.
The buildup of refrigerant vapor, from a leak for ex-
ample, does pose a risk of asphyxiation in confined or
enclosed spaces and attention should be given to good
ventilation.

Use only the refrigerant specifically designated for the
unit. Any other type of refrigerant may cause damage
to the equipment and will void the warranty.

High Temperature and Pressure Cleaning

High temperature and pressure cleaning methods
(e.g. steam cleaning) should not be used on any part
of the pressure system as this may cause operation of
the pressure relief device(s). Detergents and solvents,
which may cause corrosion, should also be avoided.
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Emergency Shutdown

In case of emergency , the control panel is fitted with an
incoming supply circuit breaker with a red and yellow han-
dle which can be used as the emergency stop device. When
operated it removes the electrical supply to the inverter,
fans, and control circuit thus shutting down the unit.

Safety Labels
White symbol on blue background.

For safe operation, read the Instructions
first.

Black symbol on yellow background.

Warning: This machine may start auto-
matically without prior warning

Black symbol on yellow background.

Warning: Hot surface.

Black symbol on yellow background.

Warning: Safety relief valve may dis-
charge gas or liquid without prior warning,.

Black symbol on yellow background.

Warning: Isolate all electrical sources of
supply before opening or removing the
cover, as lethal voltages may exist.

Black symbol on yellow background.

General attention symbol.

‘BB DO

Black symbol on yellow background.

4
<50V (300 SEC

Warning: On isolating the supply it may
take up to 300 seconds for the capacitor
voltage to fall below 50 volts.
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SECTION 2 - PRODUCT DESCRIPTION

YORK YVAA HFC-134a chillers are designed for wa-
ter or glycol cooling. All units are designed to be locat-
ed outside on the roof of a building or at ground level.

The units are completely assembled with all intercon-
necting refrigerant piping and internal wiring, ready
for field installation.

Prior to delivery, the unit is pressure tested, evacuated,
and fully charged with refrigerant and oil in each of the
two independent refrigerant circuits. After assembly,
an operational test is performed with water flowing
through the evaporator to ensure that each refrigerant
circuit operates correctly.

The unit structure is manufactured from heavy gauge,
galvanized steel. Many external structural parts are
coated with “Champagne” baked-on enamel powder
paint.

All exposed power wiring is routed through liquid-
tight, non-metallic conduit.

GENERAL SYSTEM DESCRIPTION

The YVAA Chiller combines the best of modern screw
compressor design with the latest technology in vari-

able speed drives. The result is superior control and
efficiency in real world conditions. The VSD enables
slowing the speed of the compressor to match the load
on the system resulting in precise chilled liquid con-
trol, minimized sound, maximum energy efficiency,
and reduced cost of ownership. The VSD also provides
soft starts with no electrical inrush. The lack of heat
build-up on start also enables required off time be-
tween starts to be reduced to a period of two minutes.

The YVAA Air-Cooled Screw Chiller utilizes many
components, which are the same or nearly the same as
a standard screw chiller of a similar size. This includes
modular frame rails, condenser, fans, compressors and
evaporator.

The chiller consists of two screw compressors in a cor-
responding number of separate refrigerant circuits, a
hybrid falling film evaporator, an air-cooled condenser,
receiver/flash tanks, feed valves, oil separators, and
compressor mufflers. Oil separators utilize no moving
parts. Oil cooling is accomplished by refrigerant leav-
ing the eductor flashing in the suction line which cools
the oil, motor and compressor.
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FIGURE 1 - YVAAAIR-COOLED SCREW LIQUID CHILLER WITH VARIABLE SPEED DRIVE
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FIGURE 2 - CHILLER CONTROL SYSTEM

LD15158

An integral liquid cooled, transistorized, PWM, Vari-
able Speed Drive (VSD) is controlled by the chiller
microprocessor control panel to start/stop, select com-
pressors to run, and select compressor speed. Displace-
ment Power Factor is 0. 95 at part or full load.

The chiller microprocessor communicates with the
VSD Logic Board via a 3-wire RS-485 opto coupled
data link. The VSD Logic Board runs the number of
compressors required to meet the load and the com-
pressors to the speed requested by the chiller micro-
processor.

18

The basic system control and VSD system architec-
ture is shown in Figure 2 on Page 18.

SEMI-HERMETIC YORK TWIN-SCREW
COMPRESSORS

Compressors are direct drive, semi-hermetic, rotary
twin-screw type, including: muffler, temperature ac-
tuated ‘off-cycle’ heater, IP55 terminal board and pre-
cision machined cast iron housing.

Reliable suction gas cooled, high efficiency, accessi-
ble hermetic compressor motor, full suction gas flow
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through mesh screen filter, with inherent internal ther-
mal overload protection and external current overload
on all three phases.

Continuous function, microprocessor controlled, Vari-
able Speed Drive (VSD) shall provide valve-less,
smooth capacity control from 100% down to 10% of
chiller capacity.

In addition, elimination of the slide valve and associ-
ated unloading components has resulted in a 50% re-
duction in compressor moving parts.

EVAPORATOR

The evaporator is a shell and tube, hybrid falling film
type heat exchanger. It contains a balance of flooded
and falling film technology to optimize efficiency, min-
imize refrigerant charge, and maintain reliable control.
A specifically designed distribution system provides
uniform refrigerant flow for optimum performance.

CONDENSER

The YVAA introduces micro-channel coil to the York
screw compressor chiller line. The micro-channel max-
imizes condenser heat transfer, resulting in a smaller
footprint, and reduces refrigerant charge by as much
as 50%.

Each condenser coil is a single piece all aluminum
construction including headers, tubes and fins to avoid
galvanic corrosion due to dissimilar metals. Coils and
headers are brazed as one piece. Integral sub-cooling
is included. The design working pressure is 375 PSIG
(25.9 barg).

Multiple, standard low sound, high efficiency, TEAO
motor driven fans move air through the coils. They are
dynamically and statically balanced, direct drive with
corrosion-resistant glass fiber reinforced composite
blades molded into low-noise, full airfoil cross sec-
tions, providing vertical air discharge from extended
orifices for efficiency and low sound.

Fan motors are Totally Enclosed Air-Over (TEAO),
squirrel-cage type and current protected. The direct
drive motors feature double-sealed and permanently
lubricated ball bearings, cutting down on maintenance
cost over the life of the unit.

REFRIGERANT CIRCUIT

An independent refrigerant circuit is provided per
compressor. Each circuit uses copper refrigerant pipe
formed on computer controlled bending machines to
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reduce the number of brazed joints resulting in a reli-
able and leak resistant system.

* Discharge lines are provided with a manual com-
pressor shutoff service valve (See Accessories
and Options on Page 21 for suction line service
valve).

* The external oil separators, with no moving parts
and designed for minimum oil carry-over, are
mounted in the discharge line of the compressor.

* Liquid line components include: high absorp-
tion removable core filter-drier, sight glasses with
moisture indicators, manual shut-off valve with
charging port, orifice and el