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FOREWORD

The Iranian Petroleum Standards (IPS) reflect
the views of the Iranian Ministry of Petroleum
and are intended for use in the oil and gas
production facilities, oil refineries, chemical and
petrochemical plants, gas handling and
processing installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the
user. This addendum together with the relevant
IPS shall form the job specification for the
specific project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the
relevant technical committee and in case of
approval will be incorporated in the next revision
of the standard.

Standards and Research department
No.19, Street14, North kheradmand Karimkhan
Avenue, Tehran, Iran .

Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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General Definitions:
Throughout this Standard the following
definitions shall apply.

Company :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas  Company, and National
Petrochemical Company etc.

Purchaser :

Means the “Company" Where this standard is
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract documents.

Vendor And Supplier:

Refers to firm or person who will supply and/or
fabricate the equipment or material.

Contractor:

Refers to the persons, firm or company whose
tender has been accepted by the company,

Executor :

Executor is the party which carries out all or part
of construction and/or commissioning for the
project.

Inspector :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

Shall:
Is used where a provision is mandatory.

Should
Is used where a provision is advisory only.

Will:

Is normally used in connection with the action
by the “Company” rather than by a contractor,
supplier or vendor.

May:
Is used where a provision is completely
discretionary.
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0. INTRODUCTION

This Standard provides material specification for
different types of air conditioning equipment,
Such as central chiller packages, air-handling
systems and air-water systems. The material
description of units covers those that are
manufactured by  renowned  international
manufacturers, rated and tested by various
authoritative international bodies. The description
also incorporates ideas extracted through reams of
magazine article and through accumulated
knowledge and experience of the technical
committee.

The body of the specifications allows the use of
any equipment meeting the performance
specifications. The specifications are intended to
be inclusive of many components which may not
be required, hence it is up to the discretion of the
design or procurement engineer to eliminate those
added items that may not be required for the
specific needs of the project being addressed.
Since the type of controls are of several different
standards used in the industry, recommendations
by acceptable and approved manufacturers shall
be used to meet differing requirements of the
codes or the equipment.
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1. SCOPE

This Standard covers the minimum requirements
for specification of equipment and material,
inspection, testing and shipment of field-erected
air conditioning units and systems suitable for
indoor and outdoor mount and for use in
commercial, institutional, industrial, medical, oil,
gas and petrochemical industries.

This Standard does not cover the requirements of
scroll type compressors.

This Standard is divided into following Parts:

Part I: General Specification for Central Chiller
Packages

Part Il: General Specification for Air Handling
Systems

Part Ill: General Specification for Air-Water
Systems

Part 1V: General Administrative and Procedural
Requirements

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
May 2001, as amendment No. 1 by circular No.
150.

Note 2:

This standard specification is reviewed and
updated by the relevant technical committee on
July 2006, as amendment No. 2 by circular No.
285.

Note 3:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on Jan 2010, which is issued as
revision (1). Revision (0) of the said standard
specification is withdrawn.

Note 4:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent specified
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herein, form a part of this standard. For dated
references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the company and the vendor. For undated
references, the latest edition of the referenced
documents (including any supplements and
amendments) applies.

ASHRAE (AMERICAN SOCIETY OF
HEATING, REFRIGERATING & AIR-
CONDITIONING ENGINEERS)

ASHRAE STD 15 2007
"Safety Standard for
Refrigeration Systems /
Designation and Safety
Classification"

ASHRAE APP SI CH 37(2007)

"Testing, Adjusting, and
Balancing (ASHRAE Hand book
APP. SI Edition 2007)"

ASHRAE STD 52.1-2007

"Gravimetric and Dust Spot
Procedures for Testing Air-
Cleaning Devices Used in
General Ventilation for
Removing Particulate Matter"

ASHRAE STD 51-2007
"Laboratory =~ Methods  of

Testing Fans for
Aerodynamic  Performance
Rating"

ASHRAE R44-2006

"Refrigeration Handbook
Chapter 44 - Refrigerant —
Control Devices —SI Unite "

AHRI (AIR-CONDITIONING ,HEATING,
AND REFRIGERATION INSTITUTE)

ARI 410-2001 "Forced-Circulation Air-
Cooling and Air-Heating
Coils"

ARI 430-1999 "Standard for Central-Station
Air-Handling Units"

ARI 440-2005 "Standard for Performance
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Rating of Room fan-coils"

ARI 450-2007 "Standard for Performance
Rating of  Water-Cooled
Refrigerant Condensers,
Remote Type"

ARI 460-2005 "Standard for Performance
Rating of Remote Mechanical-
Draft Air-Cooled Refrigerant
Condensers"

ARI 560-2000 "Standard for  Absorption
Water Chilling And Water
Heating Packages"

ARI 550/590-2003 "Standard for Performance
Rating of  Water-Chilling
Packages Using The Vapor
Compression Cycle"

ARI 520-2004 "Standard for Performance

Rating of Positive
Displacement ~ Condensing
Units"

"Standard for Performance
Rating of Air Terminals"

ARI 880-2008

ASME (AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

ASME Section VIII DIV. 1

"Rules for Construction of
Pressure Vessel "

ASME B16.5-1996 "Pipe Flanges and Flanged
Fittings NPS 1/2" Through
24”

NFPA (NATIONAL FIRE PROTECTION
ASSOCIATION)

NFPA 90A-2002 "Standard for the Installation
of Air Conditioning and
Ventilating Systems"

NFPA 22-2008 "Standard for Water Tanks
for Private Fire Protection"

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-M-AR-185 "Material and Equipment
Standard for Field Erected
Refrigeration System and Ice
Plant"
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IPS-E-GN-100 "Engineering Standards for
Units"

UL (UNDERWRITERS LABORATORIES Inc)

UL 94-1996 "Test for Flammability of
Plastic Materials for Parts in
Devices and Appliances"

UL 900-2007 "Test Performance of Air

Filter Units"

3. DEFINITIONS AND TERMINOLOGY

3.1 Air Handling Unit

A factory-made, encased assembly designed as a
unit primarily to provide free delivery of
conditioned air to an enclosed space or zone. It
includes a prime source of refrigeration for
cooling and dehumidification and means for
circulating and cleaning air. It may also include
means for ventilating and heating.

3.2 Chiller Package

A factory made package of the self-contained or
condenser less type, for the purpose of cooling
water.

3.3 Chiller Absorption

A chilling system in which the refrigerant gas
(vapor) involved in the evaporator is taken up in
an absorber and released in a generator upon the
application of heat. These are packaged system
using low or high pressure steam or hot water as
the energy source. packaged direct fired chiller
uses combustion heat as energy source.

3.4 Compressor, Hermetic Type

A combination consisting of a compressor and
motor, both of which are enclosed in the same
housing, with no external shaft or shaft seals, the
motor operating in the refrigerant.

3.5 Compressor, Open Type

A refrigerant compressor with a shaft or other
moving part extending through its casing to be
driven by an outside source of power, thus
requiring a shaft seal or equivalent rubbing
contact between a fixed and moving part.

"aoasly gly swiige o lulul”  IPS-E-GN-100

Ol 3 WAl st wwlb) UL

(Pl
Sy Jlaal bl geyl UL 94-1998
5 Jolwy Olalad o> Sdl
" S pslyd
wias loasly sl LS oees™ UL 900-2007
"‘}b

oBils 9 Gyl Y

Olw 19 olws V-

Job 0 LSS Oyea a5 0 cad asle ol SO
e lr gsehae wgd lor el (] ol sy oS alaaze
Sy shol g Jolds oS (pl sl oo jgame 4l Lab
5 505 e sl dhemg 5 655 Casb (aley Sl ol
9 @5 Olye Sz Cewl (Son (rizmen il o Ip (3LuSh
9 ) 3 ale S

az )by bz V-Y

g9 5L S 953 Ojpa Al )0 o5 a4z LSy allws
wgd 4l OF il p jshiies 0ad8e (90

&9 bz Y-Y
B 50 S (B) 5B o1 0 aS euS 8w aibele SO
G g O9h (g0 Iz 0dlS i S by eaiS
albols cpl ;0 098 0 by 0uisS 0dgy SO j0 Oyl 08

Oloie 4 pS OTLYLL b JLad b ol b 5l ax LSS
el 4z LS lajka 0ed (oo eslinul 6551 (Lol ge
el 3l sloS 5l Lines o] (655 & s
D9 o0

Wy £ 95« yguw oS F-Y

Se 0 90 ;2 4T j5ige g g meS Su Jold &S S S
Sl a5 18 o ol b ()5 jemme o S i diugy
QS5 00 S350 ygige aF (gl 4sS W

3L &9 g S B-Y

Lol Syoie gla idu plo b j9me 45 (60015 jgm peeS
S a2 08 aie S dlwg g atun 5l zep
Se¥ Jlasl b jemme ot o o plplo a5 5l o

Sl 5ls S e g Coll idu o Jolee


user
Underline


IE Jan. 2010/ YYAA (g0

IPS-M-AR-145(1)

3.6 Positive- Displacement Compressor

increase refrigerant vapor pressure by reducing
the volume of the compression chamber through
work applied to the compressor’s mechanism and
include reciprocating, rotary (rolling piston, rotary
vane, single-screw, and twin-screw), scroll, and
trochoidal types.

3.7 Dynamic Compressors

increase refrigerant vapor pressure by continuous
transfer of angular momentum from the rotating
member to the vapor followed by conversion of
this momentum into a pressure rise. Centrifugal
compressors function based on these principles.

3.8 Condenser, Air-Cooled

A refrigerant condenser in which heat rejection is
accomplished entirely by raising the temperature
of the air used as a cooling medium.

3.9 Evaporator (Refrigerant)

A heat exchanger in which the liquid, after reduction
of its pressure (expansion), is evaporated by
absorption of heat from the medium to be cooled.

3.10 Fan-Coil Unit

An air conditioning unit which consists of heating
or cooling coils and positive (forced draft)
ventilation.

3.11 Induction Unit

An air-conditioning device in which, high
pressure primary air as discharged within the unit
through nozzles, and induces room air across the
heating or cooling coils.

3.12 Multi-Zone System

A constant volume, variable temperature system
which is applied to areas of multiple spaces or
zones. Each zone has individual mixing dampers
and reheat coils.

3.13 Purger

A device for removing non condensable gas from
refrigerant condensers or for removing low-
concentrated solution from absorption system
evaporators.

3.14 Water-Cooling Tower

An enclosed device for evaporatively cooling
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water by contact with air.

3.15 Unloader

A device on or in a compressor for equalizing the
high and low side pressure for a brief period
during starting in order to decrease the starting
load on the motor, also a device for controlling
compressor capacity by rendering one or more
cylinders inactive.

3.16 Valve, Expansion

A device which regulates the flow of refrigerant
from the liquid line in the evaporator to maintain a
constant evaporator pressure.

3.17 Variable Air Volume (VAV)

A device to maintain room temperature by
supplying a variable volume of constant
temperature supply air, where:

- The volume is modulated by a damper in
response to room temperature;

- The damper powered by duct pressure
controls, pneumatic or electric controls.

4. CONFLICTING REQUIREMENTS

In the case of conflict between documents relating
to the inquiry or order, the following priority of
documents shall apply:

- First Priority: Purchase order and variations
thereto.

- Second Priority: Data sheets and drawings.
- Third Priority: This Standard.

All conflicting requirements shall be referred to
the Purchaser in writing. The Purchaser will issue
confirmation document if needed for clarification

5. UNITS

This Standard is based on International System of
Units (SI) as per IPS-E-GN-100, except where
otherwise specified.

6. SYSTEM CLASSIFICATION

For ease of selection and application, air-
conditioning equipment mentioned in this
Standard according to the capacity limitation, the
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system classifications are recommended as
follows:

a) Water chilling packages

1) Positive displacement (reciprocating |,
rotary or screw) compression water chilling
package for capacities up to 1056 kW (300
TR).*

2) For reciprocating packaged liquid chillers
(water or air cooled) the following compressor
cooling conditions and capacity are
recommended:

i) Minimum capacity up to 15 TR;
ii) Semi-hermetic compressors can be used
up to 40 TR;

iii) Number of cylinders for open
compressors shall be limited to §;

iv) Maximum four compressor units shall be
used on each liquid chiller package
(irrespective of its cooling capacity);
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v) Compressors in excess of 80 TR shall be
provided with unloaders. The unloader can
be celectrically operated or electrically
controlled and operated by suction gas or oil

pressure.
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ii) The type of configuration shall be either:

- Single zone draw-through suitable for
horizontal or vertical arrangements.

- Multi-zone shall always be blow-through

type.

* CFM =Cubic Feet Per Minute

2) Variable temperature constant volume
system:

- Single-zone,
application.

- Multi-zone,
application.

capacity depending upon

capacity depending upon
3) Variable air volume system:

- Low velocity system arrangements 5 m/s
(1000 fpm) for single zone packaged air-
conditioning systems.

- High velocity system arrangement 12.5 m/s
(2500 fpm) with individual terminal unit from
254 to 3380 m*h (150-2000 cfm) nominal
capacity.

c) Air-water systems
1) Fan coil uints

The capacity limitation range for the chilled
water type fan coil units should be as follows:

i) Floor mount with cabinet with ratings from
338 m?/hr to 3380 m3h (200 cfm to 2000
cfm).

i) Horizontally suspended ceiling mount
direct drive with or without cabinet for ratings
from 338 m?/hr to 3718 m3/h (200 cfm to 2200
cfm).

iii) The ceiling suspended belt-drive with
ducts for ratings from 680 m*h to 7600 m*/h
(400 to 4000 cfm).

2) Induction unit

Induction unit, where high windows are used
for perimeter areas of the air conditioned
space. The capacity limitation range for the
induction units should be as follows:

i) Primary air capacity from 34 m*hr (20 cfm)

12

DSl g5 90 ol 5 So Wb iyl g (i

Sl lp calio (ylos 51 286 gl ddlaie S -
SO b a3l

Ol 4 s go 5l aliar Wb (gl adhie x> -
A5k

LB j0 caSo wed =CFM *
ol P> g s oo aslolws (Y
Dyle 05 ggi a4y S cod b (gl ddlaie ST -

D005 sg A S cod b (ol dilaie v -
o Lo 6‘9.m¢.7L>AJLoLw ¥

alb 55 e 0 sla ] b ol e el -
Eobae 905 slo wlols (gl (aaBs ;o Cgd Vo v e)

ol e S5 az LSy
YO o) ash o e VIO Lial,T L YU e o ailals -
ol Cod b b alBlas mje8 aly b (aads jo Dgd
Yeoo BYO) Celo o oS e YYA- L YOF

(4830 ;0 oS Dgd

ol —lga sy aloluw (¢

155 5% 6 ol (

ks 08 sle oliws (gl byl anls cusgame
il B3 ol oS S5 ol g

YYA 5l oo cud b b oS o coas BB cuols g5
el o caSe e YYAL U el o0 ey
30 S g8 Ve U oado 0 caSe g Yor)
(4880

CilS g b b eediene S e b bk 28l g5 (il
YVIA U el )0 coSo i YYA lo s b ol
U oaids 0 caSe D8 Veoo) celo o caSo o
(4830 ;o oS g8 YY - ¢

e JUS U o) a5t b gl i g5 (i
po VP b celo o oSy PAL 5L Sla £

(Ao )3 o g8 Fo B Fe ) ol s S

Sl asls (¥

& sle oy odld aged slalad SLbI o 8
Codgaze dgme 0 oWl asly all atils s>y

sl b3 s b oWl sbhaxly cod)b ol
Vo) el o oS o YF 5 adgl slgn cod,ls (i
10+) el g caSe 1o YOO U (adds [0 S g8



[

Jan. 2010/ YYAA (g0

IPS-M-AR-145(1)

through 255 m3/h (150 cfm).

ii) The 1-Row coil capacity shall be between
500 to 1500 kcal/h (2000 to 6000 btuh).

iii) The 2-Row coil capacity shall be between
750 to 2000 kcal/h (3000 to 8000 btuh).

Notes:

1) Depending on local code ordinances the
availability of equipment and system and the
capabilities of local manufacturers, any
deviation or exceptions shall remain
permissible to the design engineer’s discretion.

2) Equipment mentioned in this Standard shall
meet the requirement of ASHRAE STDI15-
2007 Codes for safety provisions.
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PART I

GENERAL SPECIFICATION FOR
CENTRAL - CHILLER PACKAGES

7. COMPRESSION WATER-CHILLING
PACKAGES

7.1 General

The compression water chilling packages shall
cover the specification requirements of both open
and hermetic centrifugal chilling units, and the
liquid chilling units. Necessary arrangements shall
be made available for interfaces to building
management system, whenever specified.

7.1.1 The refrigeration chiller packages shall be
either compression refrigeration type or
absorption refrigeration system, as specified in
relevant data sheets.

7.1.2 The compressor equipment for compression
refrigeration system may be either positive
displacement (rotary or reciprocating) type or
centrifugal type, according to job requirements
and as specified in data sheets.

7.1.3 Water-cooled or air-cooled condensers and
heat rejection systems, based on condition at site,
location and available facilities, may be selected.

7.2 Centrifugal Chiller Packages
7.2.1 Compressor and motor
7.2.1.1 Open type system

7.2.1.1.1 The compressor shall be a single or two-
stage centrifugal type powered by an open-drive
electric motor. The housing shall be fully
accessible with the complete operating assembly
removable from the compressor and scroll
housing.

7.2.1.1.2 The rotor assembly shall consist of a
heat-treated alloy steel drive shaft and impeller
shaft with a cast aluminum, fully shrouded
impeller.

7.2.1.1.3 The impeller shall be designed for
balanced thrust, dynamically balanced and over
speed tested for smooth, vibration free operation.
Insert-type journal and thrust bearings shall be
fabricated of aluminum alloy, precision bored and
axially grooved.
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7.2.1.14 Internal single helical gears with
crowned teeth shall be so designed for even
distribution of compressor load and quiet
operation. Each gear shall be individually
mounted in its own journal and thrust bearings to
isolate it from impeller and motor forces.

7.2.1.1.5 Capacity control shall be achieved by
use of prerotation vanes to provide fully
modulating control from 10% to 100% of full
load. The unit shall be capable of operating with
lower temperature cooling tower water during
part-load operation in accordance with ARI
550/590.

7.2.1.1.6 The lubrication oil shall be force-fed to
all bearings, gears and rotating surfaces by an oil
pump which operates prior to start-up,
continuously during operation and during
coastdown. Oil shall be filtered by an externally
mounted replaceable cartridge oil filter equipped
with service valves and cooled by a refrigerant-
cooled oil cooler before entering the compressor.
The oil piping shall be factory installed and tested,
and an oil heater furnished in the oil reservoir.

7.2.1.1.7 The compressor motor shall be an open
drip-proof squirrel cage induction type operating
at 2975 rpm for 50 Hz operation. Motors
mounting shall be provided with arrangements
according to its power capacity, allowing the
motor to be rigidly coupled to the compressor
with factory alignment of motor and compressor
shafts.

7.2.1.1.8 For units utilizing remote electro-
mechanical starters a large steel terminal box with
gasketed front access cover shall be provided for
field connected conduit.

7.2.1.2 Hermetic type system

72121 Each compressor, motor and
transmission shall be hermetically sealed into a
common assembly duly arranged for accessibility
and easy servicing.

7.2.1.2.2 The compressor shall have a forced feed
lubrication system to deliver oil under pressure to
bearings and transmission gears; included in the
system shall be:
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a) Hermetic motor driven

displacement oil pump.

positive

b) Refrigerant oil cooler.
¢) Oil pressure regulator.

d) Oil strainer (filter).

e) Oil pump starter, factory mounted in the
control panel and factory wired to pump motor
and control circuit. The oil pump shall be
provided with a separate 380 V three phase, 50
Hz power source.

f) Automatic water control valve.
g) Thermostatically controlled oil heater.

h) Oil reservoir with temperature gauge.

7.2.1.2.3 The compressor shall be supplied with
modulating variable inlet guide vanes for capacity
control.

7.2.1.2.4 Transmission gears shall be of the
double helical type and must be arranged for
visual inspection without disassembly or removal
of compressor casing or impeller.

7.2.1.25 The impeller shall be statically and
dynamically balanced and over-speed tested to a
minimum of 15% above operating conditions at
the factory.

7.2.1.2.6 Compressor motor shall be of direct
drive accessible hermetic, single speed non-
reversing, low-slip squirrel cage induction type,
suitable for the voltage shown on the equipment
data sheet.

7.2.1.2.7 Motor design speed shall be 2950 rpm at
50 Hz. The motor shall be directly connected to
the compressor shaft with a flexible disc coupling.

7.2.1.2.8 Motors shall be suitable for operation in
a refrigerant atmosphere and shall be cooled by
atomized sub cooled refrigerant in contact with
the motor windings and all internal motor
components.

7.2.1.2.9 Motors shall be arranged for service or
removal with only minor compressor disassembly
and without breaking of main refrigerant piping
connections.

7.2.1.2.10 Full load operation of the motor shall
not exceed nameplate rating. The manufacturer
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shall submit for evaluation, the power required at
25, 50, 75 and 100% of rated equipment capacity.

7.2.1.211 An electrical interlock shall be
provided to ensure that the main compressor drive
motor will not start unless the auxiliary motors are

running and safe operation conditions are
established.

7.2.1.2.12 Low voltage motors shall be built for
connection to combination star-delta starters,
closed transition type in IP 54 or NEMA* Type 3
enclosure. Subject to manufacturer’s
recommendation, use of reduced voltage auto
transformer is acceptable. Overload relays shall be
provided in each leg of the starter

* NEMA=National Electrical Manufacturers
Association

7.2.2 Cooler and condenser

7.2.2.1 Cooler and condenser may be unishell or
separate horizontal shell and tube vessel,
fabricated with integrally finned seamless copper
tubing, steel shell and tube sheets and fabricated
steel water boxes.

7.2.2.2 Tubes shall be rolled into the tube sheets
and extended into support sheets and individually
replaceable.

7.2.2.3 Cooler shall be flooded type or direct
expansion type with refrigerant in tubes and liquid
in the baffled shell. The refrigerant flow to the
evaporator shall be controlled by fixed orifice
with no moving part.

7.2.2.4 Shell shall be constructed of carbon steel
plates and tested in accordance with the applicable
sections of the ASME Code, incorporating
minimum 5 or 7.5 cm (2" or 3") carbon rupture
disc. The service access shall conform to
ASHRAE STD 15-2007.

7.2.2.5 Water boxes and nozzles connections shall
be designed for maximum 1035 kPa (150 psig)
design pressure and tested at 1550 kPa (225 psig).

7.2.2.6 Water boxes shall be provided with vents,
drains and covers (plugs) to permit tube cleaning
within the space shown on the drawings. Suitable
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toppings shall be provided in water boxes and
nozzles for control sensors, gages and
thermometers.

7.2.2.7 Tubes and water boxes shall be removable
from either end of the heat exchanger without
affecting strength and durability of the tube sheet
and without causing leakage in adjacent tubes.

7.2.2.8 A thermal economizer shall be provided as
part of the assembly to increase cycle efficiency.

7.2.2.9 The fouling factor in the evaporator and
condenser and chiller performance shall be based
on ARI 550/590.

7.2.3 Purge system

A purge system shall be furnished for chillers
operating under vacuum. System shall be self-
contained thermal type, provided with all
necessary devices for the evacuation of air and
water vapor from the system and for condensing,
separating and returning refrigerant to the system.

7.2.4 Insulation

a) The compressor motor purge chamber, and
all miscellaneous piping, shall be factory-
insulated by the manufacturer.

b) The evaporator (cooler), the suction fitting
between the compressor and the evaporator,
and the cooler water box covers shall be field
or factory insulated, conforming to UL
Standard 94 Classification 94 HBF.

¢) Insulation shall be closed-cell, foamed,
fireproof plastic, 20 mm (% inch) thick, with
thermal conductivity as recommended by the
manufacturer but not exceeding

0.0404 W/m °K (0.28 Btu . in/ft* . hr .°F) to
prevent condensation on the surface.

7.2.5 Control center

7.2.5.1 Each unit shall be furnished with a
complete NEMA or [EC*-rated electromechanical
or microprocessor control center in a locked
enclosure factory mounted, piped and wired as
mentioned in the data sheet

* |[EC =
Commission

International Electro Technical
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7.2.5.2 Starters shall contain in an IP 55 (NEMA)
weather proof enclosure and shall be either factory
installed on chillers or free standing mounted near
the chiller as specified in the data sheet.

7.2.5.3 The safety and operating controls to be
OSHA* oriented and be furnished with following
minimum requirements:

a) Chilled water temperature controller with
control point adjustment.

b) Evaporator freeze protection and evaporator
limit control.

¢) Compressor start-stop/reset push button and
operating signal light.

d) Motor current controller with load limiting
selector switch.

e) Manual reset protective controls with
indicating lights for high oil temperature, high
motor temperature, high discharge temperature,
high and low refrigerant pressure, low oil
pressure, low leaving chilled water temperature.

f) Chilled water flow and power failure
indication lights.

g) Dial pressure gages for refrigerant
evaporator, condenser pressure and oil
pressure.

* OSHA=Occupational
Association.

Safety and Health

7.2.5.4 The factory furnished controls shall be
pre-piped and pre-wired with connections to a
terminal strip for interlock with other equipment.

7.2.6 Piping and appurtenances

7.2.6.1 Water connections to oil cooler and other
water supply, drain and vent connections as
required by equipment drawings shall be
provided.

7.2.6.2 The refrigerant circuit shall be complete
with discharge line muffler, insulated suction line
and liquid line including shut-off valve with
charging connection, cartridge type replaceable
filter-drier, and sight glass as moisture indicator.

7.2.6.3 The Vendor shall furnish flanged piping
connections on the water boxes in accordance
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with ASME B 16.5.

Note:

The refrigerant relief lines shall be extended
vertically upward outside the mechanical
equipment room.

7.2.7 Supports

7.2.7.1 The Vendor shall furnish for field
installation on a concrete base a soleplate package
consisting of soleplates, jacking screws, and
leveling pad constructed of molded neoprene.

7.2.7.2 Spring vibration isolators for the desired
degree of isolation, shall be furnished for chiller
not installed on concrete base. The isolators shall
be selected by the manufacturer for the conditions
involved to prevent noise and vibration
transmission to the structural base.

7.3 Liquid Chiller Packages
7.3.1 Compressor

7.3.1.1 Reciprocating compressor

The reciprocating compressor shall be semi
hermetic type with specified capacity control and
refrigerant. (For further information, reference is
made to IPS-M-AR-185.)

7.3.1.2 Rotary screw compressors

The rotary screw compressor(s) unit shall meet
specified requirements. Compressor casing shall
be gray cast iron. The steel rotors in combination
with an integral gear drive shall be supplied. The
compressor shall incorporate a complete anti
friction bearing design for reduced power
consumption.  (For additional information
reference is made to IPS-M-AR- 185).

7.3.2 Condensers
7.3.2.1 Water-Cooled condensers

7.3.2.1.1 The water-cooled condenser shall be of
the horizontal shell and finned type design,
fabricated so each tube can be individually
replaced.

7.3.2.1.2 Compact water boxes shall be provided
and furnished with removable cover plates having
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integral water connections, permitting direct
access to tubes for inspection and maintenance.
Water connections shall be pipe stubs for welding
with raised face flanges in accordance with ASME
B 16.5.

7.3.2.1.3 Shell shall be designed for a working
pressure on the refrigerant side suitable for the
relevant refrigerant used, and constructed and
designed to meet the requirements of ASME
Section VIII Division 1. "Rules for Construction
of Pressure Vessel "

7.3.2.1.4 Relief device(s) shall be provided for the
refrigerant side in accordance with ASHRAE
R44-2006 safety code. (Multiple relief devices
shall be brought to a common connection.)
Refrigerant flow control device(s) shall be factory
installed and piped.

7.3.2.2 Air-Cooled condenser

7.3.2.2.1 The vendor shall furnish air cooled
condenser unit as specified in data sheet.

7.3.2.2.2 Fan shall be propeller type and direct
driven by electric motor, suitable for outdoor
installation. The fan blades shall be made of heavy
gauge aluminum alloy, highly resistant to
environmental corrosion. Each fan shall be
statically and dynamically balanced at the factory.
For application in hazardous area, spark resistant
fan and explosion proof motor shall be provided.

7.3.2.2.3 The motor shall be totally enclosed fan
cooled (TEFC), wiring insulation class "F". Motor
shall be suitable for outdoor installation and

having IP 54 enclosure protection according to
IEC Standards.

7.3.2.24 Condenser coils shall be made of
seamless copper tubes expanded into aluminum
fins for optimum heat transfer. The headers shall
be brazed on to the coils using silver solder.

7.3.2.2.5 The unit casing shall be made from zinc
coated galvanized sheet, protected by proper
coating and finished by resin coat baked. Access
panels shall be provided for ensuring ease of
inspection and maintenance. All components shall
be supported by a strong structurally designed
support frame.
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7.3.2.2.6 Electrical panel shall be factory wired
and mounted with all safety components
including, but not limited to, fan motor contactor,
fuses and compressor interlock.

8. ABSORPTION WATER CHILLING
PACKAGES

8.1 General

8.1.1 The vendor shall furnish absorption water
chilling package in compliance with ARI Standard
560, completely assembled, leak tested and
evacuated in the factory.

8.1.2 Each unit shall consist of evaporator,
absorber, generator, condenser,
baffled heat exchanger, solution pump, refrigerant
pump, necessary interconnecting
piping, refrigerant and purge piping, automatic
crystallization control panel, spare parts and
special tools.

solution and

purge unit,

8.1.3 Approval on renouned manufacturer’s
standard equipment which meets the priority
requirement of specification mentioned in this
Standard shall be given due consideration.

8.1.4 The Vendor shall furnish initial charge of
lithium bromide solution with necessary chromate
inhibitor.

Note:

All shells shall be completely assembled under
vacuum. Where upper and lower shell assemblies
are shipped separately, these shall be maintained
under nitrogen pressure.

8.2 Specification Requirements
8.2.1 Generator

8.2.1.1 Steam ,hot water or heat of natural gas/
fuel oil combustion shall be supplied to the
generator as the heating medium as specified in
the data sheet.

8.2.1.2 The generator shall have shell and tube
construction. Generator tube bundles shall be of
U-bend design, secured at one end only, reducing
tube wear and tube bundle failures. The generator
shall be hydrostatically tested at 142 times the
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design working pressure. The pressure shall be
maintained for at least 30 minutes.

8.2.1.3 The construction of generator shall be in
accordance with ASME Unfired Pressure Vessel
Code Section VIII Division 1. The hot water units
shall be supplied with a 103 kPa (15 psig) bursting
disc on the shell side.

8.21.4 In direct fired type, the high stage
generator shall be designed and constructed in
accordance to ASME boiler Code Section 1V,
incorporate a cylindrical combustion chamber.
The carbon steel fire tube shall be located above
the combustion chamber in a horizontal position
and shall be seal welded to the tube sheets. Burner
shall be of forced draft type, and shall operate
under the diretion of chiller microproccesor.

8.2.2 Evaporator, absorber and condenser

8.2.2.1 Evaporator, absorber and condenser shall
have shell and tube construction. All tubes shall
be individually replaceable at either end of the
machine with the tube ends rolled into annular
grooves in the tube sheet.

8.2.2.2 The absorber, generator and the evaporator
tube material shall preferably be of cupro-nickel.
The condenser tube material shall be of copper.

8.2.2.3 Absorber and evaporator shall be suitable
for a fouling factor equal to 0.0005 and the
condenser for a fouling factor of 0.001 on the
water side of the tubes.

8.2.2.4 All headers shall be hydrostatically tested
at 1'% times the design working pressure. The
pressure shall be maintained for at least 30
minutes. Headers shall be removable for free
access to the tube bundles.

8.2.3 Solution and refrigerant pumps

8.2.3.1 Pumps shall be of the self-contained
hermetic type, without pump seals or external seal
water system. Lubrication and cooling of the
solution pump shall be accomplished by lithium
bromide solution.
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8.2.3.2 The refrigerant pump shall be lubricated
and cooled by the refrigerant. Mechanical-
magnetic strainer assembly shall be installed in
the pump-motor cooling circuit.

8.2.3.3 Pump motors shall be operated on 3 phase,
380 volts, 50 Hz power supply. The pump motor
shall be factory mounted and wired. It shall be
removable without breaking vacuum or removing
solution from the machine.

8.2.4 Purge system

8.2.4.1 Unless otherwise specified, purging shall
be by a system consisting of an electric motor
driven vacuum pump. It shall require no external
water supply. A  self-contained automatic
motorless purge system may be provided as an
approved alternate.

8.2.4.2 The system shall have sufficient capacity
to purge the unit of non-condensable gases in a
period of not more than one hour per week during
normal machine operation.

8.2.4.3 The machine shall be automatically
protected against re-entry of non-condensable
gases providing a positive seal. The purge system
shall not eject solution from the machine.

8.2.5 Decrystallization device

The unit shall be provided with any suitable
automatic decrystallization device, which may
consist of heated solution or a steam jacket or
electric element around the heat exchanger, to
eliminate any crystallization that may occur.

8.2.6 Capacity control

Capacity control shall be provided by an
automatic pneumatic system capable of governing
operation at all conditions of load and entering
condenser water temperature. The control system
shall ensure safe and stable machine operation at
varying conditions of load and entering condenser
water temperature. Chilled water shall be
controlled by a valve which regulates the supply
of the heating medium.

8.2.7 Control panel

8.2.7.1 Each unit shall have a completely factory
assembled and mounted electro-pneumatic control
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panel. A clearly marked terminal strip shall be
provided for ease of external wiring connections.

8.2.7.2 The pneumatic control system as a
minimum requirement shall consist of chilled
water temperature controller, pressure switch,
solenoid air valve, temperature gauge, display
lights indicating operational status of machine and

purge.

8.2.7.3 The electrical control system as a
minimum requirement shall consist of control
transformer and separately fused single phase
control system, motor temperature cutout and low
temperature cutout, time delay for dilution cycle,
motor starter, purge motor fuse, 3 phase overload
protection, external lights to indicate operation of
the unit, pumps and purge system.

8.2.7.4 A Direct Digit Control (DDC) panel
consisting of all safety and operation requirements
will be given serious considerations.

8.2.8 Piping and appurtenances

8.2.8.1 Where required, the following accessories
shall be provided by the Vendor.

8.2.8.2 Gage cocks and thermometer wells shall
be provided for temperature and pressure readings
at the inlet and outlet of the evaporator, at the inlet
an outlet of absorber, and at the outlet of the
condenser and at the inlet of the hot water or
steam piping as shown on the plans.

8.2.8.3 The steam control valves shall be either
cage or butterfly type with low thrust and equal
percent characteristic.

8.2.8.4 The hot water control valves shall be 3
way diverting type double seated with balanced
stems.

8.2.8.5 A flow switch in the chilled water circuit
to be interlocked with the electrical control circuit
of the unit, so that the unit is allowed to operate
only when there is flow in the circuit.

8.2.8.6 Safety relief valves shall be provided for
upstream from the control steam or hot water
valve.

Note:
Materials supplied for field installation shall be
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clearly identified.

8.2.9 Insulation

8.2.9.1 Factory insulation, minimum 19 mm (%4")
thick flexible closed cell plastic type, shall be
provided on  evaporator shell surfaces.
(Refrigerant pump, and piping shall be field
insulated. Chilled water headers and water boxes
shall be field insulated after piping has been
completed.)

9. PERFORMANCE TESTS

9.1 Centrifugal water chilling packages shall be
performance tested in accordance with ARI
550/590.

9.2 Liquid chiller packages shall be performance
tested in compliance with ARI Standard 520.

9.3 Absorption water chilling packages shall be
performance tested according to ARI Standard
560.

9.4 Remote type water-cooled
condenser shall be performance
accordance with ARI Standard 450.

refrigerant
tested in

9.5 Mechanical draft air-cooled
condenser shall be performance
compliance with ARI Standard 460.

refrigerant
tested in
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PART II

GENERAL SPECIFICATION FOR AIR-
HANDLING SYSTEMS

10. AIR HANDLING UNITS
10.1 General

10.1.1 The Vendor shall furnish complete
knocked down or in modular component, single or
multi-zone air handling unit(s) suitable for indoor
mount of the size and type as shown in the data
sheet and plan drawings.

10.1.2 The central air handling unit shall be
certified in accordance with ARI Standard 430,
and assured performance through ARI Standard
rating procedures.

10.1.3 The construction arrangement shall be
available for vertical or horizontal assembly
suitable for floor or ceiling mount. The unit can be
either draw-through or blow-through
configuration.

10.1.4 For outdoor mount units the gasketed
panels and the components shall be
weatherproofed and well protected.

Note:

A weatherproof overhead shading protection shall
be provided for outdoor mount units.

10.2 Specification Requirements
10.2.1 Casing construction

10.2.1.1 The central air handling unit shall be of
panelized construction with all metal parts
fabricated of heavy gauge zinc coated steel. The
coil and fan sections shall be insulated to prevent
heat loss and condensation forming during cooling
operation.

10.2.1.2 Fiber glass insulation shall be bonded to
internal side of the panels insulation. It shall be
coated by suitable material for best acoustical
performance.

10.2.1.3 Unit shall be equipped with rigid base
frame bolted to unit casing for site installation on
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leveled foundation.

It shall be provided with factory drilled holes or
lifting lug facilities for site fixing/suspension.

10.2.2 Mixing box

10.2.2.1 The mixing box unit shall be constructed
of heavy gage galvanized steel and fitted with a
damper system, designed to combine precise
ratios of recirculated air and fresh air intake
sections.

10.2.2.2 Full-width gasketed flanges shall be
included on all inlets providing convenient
installation and air-tight seal with the mixing box
providing a combined filtering and mixing
function. Filter shall be of cleanable type as
specified in the data sheet. Hinged and latched
access door shall be provided on each filter box.

10.2.3 Damper sections

10.2.3.1 Face and bypass damper sections shall be
available for bypass purpose. Economical and
accurate control of heating or cooling shall be
achieved with the use of face and bypass damper.
The dampers shall be multi-leaf and the damper
blades shall be interlocked providing one control
point.

10.2.3.2 Construction shall be a frame design,
consisting of galvanized steel angles, securely
bolted and braced to form a rigid and durable
structure.

10.2.3.3 The damper blades shall preferably be
suitable to rotate in nylon bearings providing a
smooth-action and requiring no lubrication.

10.2.4 Fan and drive

10.2.4.1 Fan(s) and shaft(s) shall be selected to
operate below the first critical speed, which shall
be at least 25% above operating speed. Fan shaft
shall be factory coated after assembly with anti-
corrosion coating. The fan wheel shall be
constructed of galvanized steel or aluminum,
statically and dynamically balanced.

10.2.4.2 Units furnished with multiple fans shall
have adjustable outlet damper on each fan to
insure stable operation of parallel fans.
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10.2.4.3 Fan section shall be constructed of
reinforced channels mounted externally on the
unit casing. Heavy duty mounts with additional
supports and isolators shall be included.

10.2.4.4 Grease fittings and extended lubrication
lines shall be provided for easy maintenance.

10.2.4.5 Fan may be direct drive or V-belt drive,
as specified in the data sheet, and shall be factory
assembled and aligned. An OSHA approved belt
guards shall also be supplied by the Vendor.

10.2.4.6 Electric motor drives shall be selected for
120% of nominal motor horsepower. Motors shall
be either open or TEFC (totally enclosed fan
cooled) type and enclosure protection according to
IP 54 class of IEC Standards. Insulation shall be
class "F" and suitable for 220/380 volt, single or
three phase and 50 Hz electrical supply as
indicated in the data sheet.

10.2.5 Filter section

10.2.5.1 The wunit shall be available with
possibility for various filtration requirements to
fulfill the dust spot method and dust arrestance
method and meet the requirements of ASHRAE
52.1 1992

10.2.5.2 The filter sections to required thickness
shall either be for panel or V-bank arrangements
provided with side access.

10.2.6 Coil sections

The drain pan shall be extended beyond the coil
section, providing complete condensate drainage.
Heavy gauge galvanized steel construction, with
welded joints shall be provided with full
insulation.

10.2.6.1 Water coils (cooling and heating)

10.2.6.1.1 Water coil capacities and pressure
drops shall be certified in accordance with ARI
standard 410. All coils must be circuited to
operate at design loading with water velocity
within the ARI range of certified rating
conditions.
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10.2.6.1.2 Primary surface shall be copper or
aluminum tubes, preferred to be staggered in
direction of air flow. Tubes shall be expanded to
form fin bond and provide hardened interior
surface. Return bends shall be die-formed and
silverbrazed to tubes.

10.2.6.1.3 Headers shall be of heavy seamless
copper/aluminum tubing, silver brazed to tubes.
Connections shall be with male pipe threads,
silver brazed to headers. Plugged vent or drain tap
shall be provided on each connection. Headers
shall be hydrostatically tested before assembly.
Header cross section shall be tapered to assure
uniform water distribution to all tubes.

10.2.6.1.4 Extended surfaces shall consist of die-
formed, continuous copper or aluminum fins with
formed channels and surface treatment to
minimize moisture carry-over.

10.2.6.1.5 Structural galvanized steel casing shall
protect coil during shipment and provide for
stacking of coils. The sheets on each end shall
have drawn collars to support tubes.

10.2.6.1.6 All water coils shall be circuited to
provide free draining and venting, through one
vent and drain on each coil, with connections
arranged for counterflow of air and water.
Pressure drop shall not exceed more than specified
value in the data sheet. Closed water circulating
system shall have water pressure relief valve to
avoid exceeding coil design pressure due to
thermal expansion.

10.2.6.1.7 Freeze protection for coil must be used
on installation where any part of water coil is
subjected to air temperature of 0°C or lower.

10.2.6.1.8 Coils used in dehumidifying duty must
have drain trough installed for each coil. Tubing
should be provided to drain the upper pans into
main drain pan.

10.2.6.1.9 When coil surfaces are sprayed to
provide winter humidification, provisions shall be
made for blow-down or water treatment to avoid
build up of chemical deposits on coil fins.
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10.2.6.2 Direct expansion coils

10.2.6.2.1 The coils which provide cooling by
direct expansion of refrigerant inside the tubes,
capacities and pressure drops shall be in
accordance with ARI Standard 410.

10.2.6.2.2 The refrigerant shall be distributed
from the multi-outlet venture type distributor to
the coil circuits through seamless copper tubing.

10.2.6.2.3 Refrigerant  coils shall be
hydrostatically tested by water followed by
thorough cleaning process, dehydration and dry
nitrogen charging and sealing before shipment.

Note:

Thermostatic expansion valves with external
equalizers shall be field connected to suction line.
Proper expansion valve operation is necessary for
full coil capacity.

10.2.6.3 Steam coils

10.2.6.3.1 Steam coil capacities and pressure
drops shall be certified in accordance with ARI
Standard 410.

10.2.6.3.2 Steam distributing coils shall be of a
non-trapping, condensate drainable design,
facilitating complete gravity drain.

10.2.6.3.3 Casing, extended surfaces, headers,
primary surfaces shall be similar to those
mentioned for water coils.

10.2.6.3.4 Complete coils, including headers,
connection and return bends shall be tested with
compressed air. Coils shall be designed for
operation at saturated steam pressure as specified
in the data sheet.

10.2.7 Add-On accessories

10.2.7.1 Humidifiers

The humidifier shall be either water spray, steam
pan or steam grid type. (The selection of a
humidifier shall depend upon the media available,
the amount of humidity that is required, and the
accuracy of control that is necessary.) A suitable
selection shall be provided (by the agreement
between the Vendor and Company) as specified in
the data sheet.
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10.2.7.2 Electric heater

Where required, the unit shall be equipped with
electric heating battery composed of finned
tubular enclosed heating elements. Standard
elements shall be of galvanized steel construction
(stainless steel as option). Manufacturer’s
standard unit shall be subject to the engineer’s
approval.

10.2.7.3 Vibration isolators

The vibration isolators shall be either integral rail
type, rubber-in-shear or spring type isolation
suitable for floor or suspended mount or mounted
on fabricated steel support or platform (by others)
as specified in the data sheet.

10.2.7.4 Speed controller

Where motor speed controller is specified for air
volume controlling instead of mechanical vanes or
dampers, the motor speed controller (air-
modulator) shall conform to the following:

a) The manufacturer shall supply a variable
frequency, AC, solid state, induction motor
speed controller. The speed controller shall be
self-contained, totally enclosed in a NEMA
Type 1 cabinet capable to operate on 50 Hz
frequency.

b) The motor speed controller shall be
automatically controlled by either a pneumatic
or electric control signal.Manual operation
capability must be provided.

) Motor speed controller must be provided for
a slow speed start (soft start) with adjustable
starting frequency allowing minimum and
maximum speed adjustment.

d) The motor speed controller shall provide
simple connections for time clock control, fire,
smoke and freeze detectors. A visible indicator
light must indicate if fire, smoke, or freeze
conditions have shut-down unit.

e) Unit shall shutdown if power fails, but shall
be capable to automatically restart when power
is reapplied.
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11. MULTI ZONE UNITS

11.1 Multi zone unit shall have individual mixing
damper for each zone, which shall be
thermostatically controlled to maintain the desired
conditions in the zone area.

11.2 Each zone shall have a heating coil with
heated air plenum and cooling coil with cooled air
plenum in a parallel arrangement.

11.3 Any zone shall be supplied with heated
and/or cooled air by proper positioning of its zone
dampers as specified. The zone shall be able to be
switched from heating to cooling or vice versa
without thermal lag.

11.4 Zone damper shall be positioned at the
factory for wvertical, horizontal, or angular
discharge. The number of blades for each unit
shall be listed in the data sheet. Damper blades
may be inter-connected for the specified zones at
the factory. Each zone shall be provided with a
duct collar ready for attaching ductwork in the
field. Blades shall be supported on shaft by
specified bearings.

11.5 Zone dampers must close tight to prevent
overheating. To preclude any possibility of
overheating or cooling, dampers shall be gasketed
in their entire length between the blades and
sealed between blade and frame.

11.6 Construction of the zone dampers shall be of
high gauge galvanized steel of sufficient thickness
to provide a rigid unit and conversely light enough
to provide ease of operation.

11.7 The damper blades shall be securely mounted
on a common steel rod and positioning at 90°
angle in relation to each other.

11.8 Dampers shaft shall be furnished with nylon
bearings at each end providing smooth operation
and maintenance free performance.

Notes:

1) For dual duct systems, where warm air and
cold air flow in individual duct and mixing
takes place at each individual outlet, zone
dampers, as multi zone systems are not
required.
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2) Cold or warm air damper in each terminal
shall be thermostatically controlled. A constant
volume compensator in the terminal unit shall
maintain a constant supply air quantity by
controlling the cold and warm dampers.

3) Overall specification of air handling unit
shall comply with multi-zone units.

12. VARIABLE AIR VOLUME SYSTEM

12.1 General

a) The system uses conditioned air supplied
from single zone packaged air conditioning
unit and distributes the air through a single
main supply air duct.

b) Control terminal units are connected to main
supply by flexible ducts. Air from the control
terminal units can be supplied to air diffusers
through flexible duct-work between the control
terminal unit and the diffusers.

12.2 Terminal Units

12.2.1 Two kinds of terminal units may be
applied:

a) Terminal units which supply conditioned air
to T-bar slot or perimeter diffusers through
flexible ducts.

b) Self-contained terminals which consist of a
combination air-inlet chamber and T-bar slot
air diffuser. The terminal unit shall be set over
the ceiling framework.

12.2.2 The terminal unit designated shall be of the
sizes shown on the system drawing and shall have
factory catalog rating not to exceed the static
pressure and sound level shown on the
manufacturer’s schedule for the required volume
of air.

12.2.3 Terminal units shall have self-contained
damper control consisting of a bladder actuating a
pivoted drive plate which is linked to a throttling
damper. The damper shall be actuated
thermostatically by an electric motor.
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12.2.4 Damper operator shall be a 220 volt, AC,
50 Hz blade. The assembly shall be permanently
lubricated. The drive coupling shall be stainless
steel with thrust bearing. A cover for damper
operating motor shall be provided.

12.2.5 Terminal units shall be fabricated of steel-
coated material and shall have a factory-applied
enamel finish. The interior surfaces shall be
acoustically and thermally insulated with glass
fiber, surface treated to prevent erosion. The
insulation material shall meet the requirements of
NFPA 22.

12.2.6 In heating or cooling systems, if specified,
an electric reheat coil shall be used before or after
terminal units with respect to type of terminal
unit.

12.2.7 Performance of the units shall be based on
tests conducted in accordance with the
requirements of ASHRAE APP. CH 37 2007 -
(ASHRAE STANDARD 195 P)

12.3 The following additional items of variable air
volume system required for connection to the
terminal units shall be as specified by approved
manufacturers and acceptable by the design
engineer:

a) Air diffuser arrangement
b) Wall or integral thermostat
c) Amplifying relay

d) Control center

e) Any item not mentioned.
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PART I
GENERAL SPECIFICATION FOR
AIR - WATER SYSTEMS

13. AIR FAN-COIL UNITS
13.1 General

13.1.1 The basic elements of system shall consist
of water chiller package, water heater (boiler ),
chilled water pump, secondary water pump. Three
way control valve, secondary water thermostat,
fan-coil units and room thermostats as a minimum
requirement.

13.1.2 The fan-coil unit shall meet the sensible
and total load requirements of the room.
Capacities shall confirm that design conditions
can be met with the design water temperature.

13.1.3 The introduction of fresh air into the
conditioned space shall be required to meet
minimum circulation requirements, and the unit
capacity shall be based on the mixed air
temperature.

13.1.4 The fan-coil conditioners shall be certified

in compliance with the ratings of ARI Standard
440.

13.1.5 The ducted belt drive fan coil unit shall be
available with motor-blower assembly and coil,
enclosed in a heavy gauged galvanized steel
cabinet for a total static pressure of 38 mm (1.5
inches).

13.2 Specification Requirements
13.2.1 Basic unit construction

13.2.1.1 The basic unit shall be fabricated of
galvanized steel. Interior surfaces of floor and
lowboy models shall be coated with glass fiber
insulation meeting NFPA-90 A requirements.

13.2.1.2 Baked enamel finish, of color selected,
shall be provided when specified.

13.2.1.3 Exposed floor and lowboy models shall
have an easily removable front panel for complete
serviceability. Stamped supply grilles and
recessed access door for control and piping
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compartments shall be provided in the top panel.
Lowboy model shall have a return air grille
stamped into the front panel.

13.2.1.4 Ceiling exposed and conceal models shall
have a removable bottom panel with stamped
return air grille and provision for integral filter.
Ceiling exposed models shall be furnished with
integral stamped supply grilles on the front panel.

13.2.2 Caoil section

13.2.2.1 All coils shall be rated in accordance with
ARI  Standard 410. Coils shall have
copper/aluminum fins, mechanically bonded to
the tubes and fitted with manual air vents.

13.2.2.2 Coils shall be factory leak tested by
pressurized air under water. The hydrotest
pressure shall be 14 times the working pressure
maintained for at least half an hour.

13.2.3 Fan and motor

13.2.3.1 Fan(s) shall be of the double inlet,
centrifugal forward-curved type. Fan wheels shall
be statically and dynamically balanced. Fan wheel
and housings shall be galvanized steel.

13.2.3.2 All unit shall be provided with an OFF-
HI-MED-LO fan speed switch unit mounted or
loose for field installation, on a factory furnished
wall plate with respect to unit model.

13.2.3.3 Motor shall be split capacitor and 3-speed
(unless specified) type, with thermal overload
protection. The motor and thermal overload
combination shall be certified at locked rotor
conditions. Motor bearings shall be the sleeve
type with oil tubes and reservoirs.

13.2.4 Controls

A unit mounted modulating thermostat (for
exposed floor models), or a wall mounted
thermostat (for concealed and ceiling models)
shall be provided to permit room temperature
control by cycling two-position, 3 way diverting
motorized, hot and chilled water control valves to
maintain the desired room temperature.
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13.2.5 Drain pan

13.2.5.1 Floor and lowboy models shall have a
combination drain pan and fan deck assembly,
fabricated of galvanized steel. Drain pan shall
have a 19 mm (34") NPT drain connection, with
interior surfaces insulated and sealed.

13.2.5.2 Ceiling models shall have a drain pan
fabricated of galvanized steel lined on the interior
surfaces. An overflow secondary drain connection
shall be provided.

13.2.6 Filter

All units shall be furnished with washable filters.
All filter panels shall be easily removable for
cleaning.

14. INDUCTION UNITS
14.1 General

14.1.1 The Vendor shall furnish high pressure
induction heating/cooling room units as indicated
on plan drawings. The Vendor shall furnish
primary air transition pieces and/or plugs as
required.

14.1.2 Unit shall meet capacity requirements, and
coil flowrate and pressure drop, nozzle static
pressure, and sound level shall not exceed
maximum values specified on induction unit data
sheet.

14.1.3 The performance requirements shall
conform to the requirements of ARI Standard 880.

14.2 Specification Requirements

4.2.1 Induction unit shall consist of primary air
intake and transition pieces and/or plugs, primary
air plenum, internal plenum damper, multistage
nozzles, secondary water coil, drain pan, and
screen filter.

14.2.2 Cabinet models shall consist of temper
proof discharge grilles, two access doors, and end
pockets large enough for easy piping and control
package installation.
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14.2.3 Primary air plenum shall be of galvanized
steel with all joints spot welded and sealed.
Plenum shall be lined with high density insulation
board. Portion of unit plenum visible through
discharge opening shall be painted with enamel.

14.2.4 Internal primary air balancing damper shall
be of full length multiple slot design.

14.2.5 Multistage nozzles shall be in vertical strips
molded from high heat resistant thermoplastic
material, with high nozzle coefficient. Nozzle
strips shall mechanically lock to nozzle frame and
be bedded in a mastic sealer.

14.2.6 Secondary water-coil shall be one row
(mono coil) or two row (twin coil) deep as
specified in the data sheet, in direction of air flow.
Fins shall be of aluminum, mechanically bonded
to copper or aluminum tubes. Supply and return
connections shall be made flare couplings, with
return connector fitted with manual (or automatic)
air vent. Coil circuiting shall be single or multiple
tube serpentine to produce allowable specified
pressure drop with nominal flow rate.

14.2.7 Drain pan shall be of not less than 1.30 mm
(20 U.S gauge) galvanized steel, suspended below
unit coil and screen filter, with built-in pitch to
drain connection. Drain connection, where
required, may be 2" OD copper tube.

14.2.8 Throwaway filter (permanents galvanized
steel filter or aluminum mesh lint screens) shall be
provided for attachment ahead of secondary water
coil. Filters shall have dirt holding characteristics.

14.2.9 Cabinet shall be of not less 1.25 mm (than
18 U.S gauge) steel, bonderized and finished in a
baked-on enamel.

A hinged access door shall be provided over each
end pocket and recessed to fit flush with discharge
grille section. A front panel or recirculated air
grille shall be removable for access to filter and
controls. On horizontal models, the bottom panel
shall be hinged at the rear and secured to the
cabinet with fasteners.

39

5 05 05lelE o¥ss 5l Wb adgl (slsa alrame Y-Y-IF
Bb abhbme gd ok ol g odd ybgx adaii SYlasl ples
abdos 3l Jewd 05h ouiliy oS1re mle Slrio L
Sy b wl ogd (oo omd (25 alas a5 olRws
295 G 5eel S5y loysS

Sz ks b sl adgl Glan Jobss (Sl pes F-Y-AF
adly andls Jsbo julpw 0 S

@gee sl 0 Wb Gl e Wiz sla 3l 8-Y-IF
2 polie e ()l Sidge slge et axsla
slls ol J3b o lse Gl Vb o b ol iy
J1o 5 g eas a8 J3b QB 4 (Sl ©jeam b J3b
335 18 RS0 Sebe

30 b (S5 BsS) ais, o wb sl ol hgS £-Y-1F
Sz o S ool Glaxin G (B8 g0 LsS) ano,
SSle sk 5 009 portragll 5l ks baoyy ail Iga by
5 28y oVlail wWid Jate (cageingll b (ons sladly) 4,
S5 n Ll b ol e lalY g8 Jlail &g Wil iS5
JisS sl Al (095 L) (Srws jsha dised 4 e
Cdlas gz a4 bl sladg) sz b G )l SO 4 il
00l (S Ol 4 ol Gl Sal L) Slre glajlid
S ol

Calbrs @ 05lgllE o¥ed 5l Wl adss Sas V-Y-)F
aSail (0 el culs Yo oojlah) el VY JBlos>
gl & oY Jlail b ol o ild aSed g olSCtws hsS 25
5l Wl adss Jlail 59,8 9)lge ) el Blae adss
asl gl T ol S 4 e o

L ols 05lgdl8 goVed Blo) Bran LS Slo A-Y-1F
<l s sl 5o Jlasl sl by (oseieedl] (slo 4
Cleosar Gl b b Blo 00,8 wibe 6sl
b axsl | S 50,5 (6,10

VYO Jlas calses b o¥ed 51wl cools 5,5 -Y-1F
5 ool (1S5, 5wl (el Culied VA Jolao) jioples
DBl oals S5 sloysS ST, L

Slr s S o 355 » Skl 59y Yo (o ws )0
o,y b (Selz ohl all oad (ilulr zg,5 0y Coond
FB oS g il 4 i Sgx b G205 Sl
e )3 Wb o) bl (Bl slaae (59, il cls
235 @Se g Ay CilS 4 2 0,5 g oal Y



[

Jan. 2010/ YYAA (g0

IPS-M-AR-145(1)

14.2.10 On vertical models, top cabinet panel
shall be fitted with metal grille segments. Grille
segments shall be fixed securely in top panel
discharge slot. Each segment shall be inserted and
removed only by sliding grille from discharge slot
into access opening over each end pocket.

14.2.11 Units shall be equipped with automatic
air-flow regulator to maintain constant preset
plenum pressures. Regulators shall be selected in
proper size and spring type to maintain primary
air flow, and equipped with a solder coupling for
connection to the primary air distributing system.

14.2.12 The dampers shall be equipped with air
type servo-motor responsive to pneumatic
pressure. The pneumatinc thermostat for actuating
servo-motor shall preferably be of direct action
type and provided by the Vendor.

40

Wb caols oYL axmias (goges o oo o Ve-Y-\F
Gl a4 Wb ooy syl aldl 658 oy szl Sl
Sl Ceond 5 390 (S 9 ol (YL axio 59, (79>
Bl 5l (S9iS azm 0 alowgy Ladd g0 05 18 095 gl> o
Dl AL p 9IS 58 (59, (s yiwd Wlad 43 (o)

Olz S35 o oS wela 4y b Laliiws N-Y-IF
ol 1) b asy yo eoudaid iy slo,lad B ail jpome Igo
£55 5 03l b b 5055 s weliss slo s i eSS
w5 S e gl Gl IS e ke 9
e 92 gl i el 4 Jlail S (9> Aoy
2O g

a5 00,25 sl g5 )093 H9ise 4 Wl b pes IV-VIF
Sliwgeys 995 jeame 3,10 g3k jlad blie jo (ox e oly
3l oy (sl paiitae 00iiS” Joo 95 5l Lz 5 il ook
33,5 (eels oailg B Lo SS095 59390



[

Jan. 2010/ YYAA (g0

IPS-M-AR-145(1)

PART IV
GENERAL ADMINISTRATIVE AND
PROCEDURAL REQUIREMENTS

15. GENERAL CONDITIONS
15.1 Labeling

15.1.1 All units on order shall be suitably labeled
engraved on non corrosive alloy nameplate,
showing all data as called for in the relevant
standards and order including the following:

- Manufacturer’s name and fabrication date

- Type, size and serial number

- Power supply characteristics

- Input/output characteristics

- Rating and class of insulation

- Purchase order number and date.

The name plate shall be fixed in an easily visible
and non removable part of the frame. A second

plate reserved for purchaser shall be screwed to
the unit engraved as following:

For example:
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15.2 Inspection/Quality Control and Quality
Records

15.2.1 Inspection/Quality control and test

15.2.1.1 The purchaser’s inspector, or his
authorized representative shall have free access to
the manufacturing plant engaged in the
manufacture of the equipment, to carry out
necessary inspection at any stage of work.

15.2.1.2 Approval by the purchaser’s inspector or
assigned representative shall not relieve the
vendor of his commitments under the terms of this
specification or any associated order.
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15.2.1.3 The supplier shall make available
technical data, test facilities and samples that the

purchaser’s representative may require for
verification in conjunction with pertinent
equipment.

15.2.1.4 The equipment should be replaced if
measurement, data and inspection reveal any
discrepancies between quoted figures resulting in
purchase order and those measured physically.

15.3 Inspection and Certification

15.3.1 Test certificates and test reports shall refer
to the serial number of the equipment tested and
bear the purchaser’s name, and seal.

15.3.2 Completed coils, including headers,
connections and return bends shall be leak tested
with compressed air under water. The hydrotest
pressure shall be 1'% times the coil working
pressure and maintained for at least half an hour.

15.3.3 The fan wheel shall be dynamically and
statically balanced, and tested in accordance with
the requirements of ARI Standard 430 and
ASHRAE Standard 51.

15.3.4 Air filter shall be performance tested in
accordance with the requirements of UL-900.

15.3.5 Manufacturer’s standard for finishing and
painting shall be specified and certified.

15.3.6 Third party inspection when required,
shall confirm the following:

a) Visual and dimensional check

b) Sound level test

¢) Operation and performance test of complete
unit in accordance with relevant ARI Standard.

d) Painting and finishing check.
e) Packing of the equipment.

15.4 Packing and Shipping

15.4.1 Due attention must be given to protection
against corrosion during transit; silica gel or
similar dehydrating compound shall be provided.
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15.4.2 The purchased equipment shall be suitably
packed for overland transportation. Details of
packing of the unit, including weight and
dimensions, shall be submitted for the company’s
approval.

15.4.3 The method of cleaning, preserving and the
details of packing including moisture elimination,
cushioning, blocking and crating shall be such to
protect the product against all damages or defects
which may occur during handling, sea shipment to
the port and rough road haulage to site and
extended tropical open air storage.

15.4.4 After cleaning, leak test and vacuuming of
pressure vessels, its refrigerant side connecting
ends and tube chamber connections shall be
plugged or welded as required.

15.5 Preparation for Transportation

15.5.1 All resilient mounted components to be
secured by wedges or suitable clamps before
packing, to prevent movement and consequential
damage during transportation.

15.5.2 Refrigerant coils shall be dry nitrogen
charged and sealed before transportation.

15.5.3 Wiring conduits and piping connections
within the confines of the unit skid shall be braced
and  protected against damage  during
transportation and job site handling.

15.5.4 Spare parts shall be carefully clamped
inside a container and protected against impact or
damage.

15.6 Vendor’s Data

15.6.1 Drawings and data

The supplier shall provided the purchaser,
drawings and data in the English language at no
extra cost to the purchaser.

15.6.2 Technical documents

The technical documents shall be furnished
according to following stage:
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15.6.2.1 At quotation stage

a) Comprehensive catalogs, technical data,
outline drawings, applicable performance
curves, proposed test procedures, service
facilities, etc. of equipment offered and its
components.

b) Reference list showing the continuous
operation for at least three years and the
location of equipment offered in major
international installations.

15.6.2.2 At ordering stage

a) Piping connections and wiring diagrams,
dimensional and installation drawing.

b) Service, operation and maintenance manual.

¢) Commissioning and two years spare parts list.

15.7 Guarantee

15.71 The equipment must carry the
manufacturer’s one year guarantee on all parts and
further four year’s guarantee on compressors 12
months after installation and/or 18 months after
shipment.

15.7.2 Replacement of defective parts

All defective parts shall be replaced by the
supplier in shortest possible time free of recharge
including dismantling, reassembling at site and all
transportation cost. The above mentioned period
shall not be later than 18 months from the date of
dispatch from manufacturer’s works.

15.7.3 After sale technical services
15.7.3.1 Commissioning

15.7.3.1.1 The supplier shall quote if required for
the services of competent engineer(s) and/or
technician(s) to  assist in  installation,
commissioning and test-run of the equipment and
system at site on a per diem basis. This includes
the training period required for the Owner’s
operating personnel.

15.7.3.1.2 The quoted rates shall be irrespective of
duration and frequency and the supplier shall
guarantee the services of the engineer(s) and
technician(s) on the specified date within a
minimum of four weeks advance notice by the
purchaser.
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15.8 Spare Parts

15.8.1 The spare parts shall comply with
specification and tests of the original equipment
and shall be fully interchangeable with the
original parts without requiring modification at
site.

15.8.2 Spare parts shall be preserved to prevent
deterioration during shipment and storage in
tropical climate.

15.9 Coordination Responsibility with Others

15.9.1 In case the equipment ordered should be
mounted on, aligned, connected or tested with the
equipment of other manufacturer(s), the supplier
shall  coordinate  with  the  participating
manufacturer(s) and obtain all dimensional and
technical information allowing for any
interconnecting equipment and tests that may be
required.

15.9.2 The supplier shall be responsible for
correct and timely communication with the
participating manufacturer(s) and for any delay
and/or cost claims arising from such
communications.

15.9.3 Copies of all correspondence shall be
furnished to the purchaser.

15.10 Languages

All correspondence, submittals, layouts,
documents,  certificates  including  testing
procedures and edited specifications shall be
submitted in English and/or Persian Language.
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DATA SHEETS

16. DATA SHEETS

Information in data sheets provided herein shall be inserted by projects engineer and suppliers in the space
provided.

The supplier is responsible to complete where required, the following data sheets and forward to the Company.
- Site data sheet.
- Data sheet for centrifugal chiller package.
- Data sheet for compression chilling package.
- Data sheet for absorption chilling package.
- Data sheet for air handling unit.
- Data sheet for multi-zone system.
- Data sheet for air fan coil unit.
- Data sheet for variable air volume (vav).

16.1 Site Data Sheet

a) Ambient temperature:

- Summer max.......... °C e (°F) DB.......... °C .. (°F) WB
Min °C (°F) DB °C (°F) WB
- Winter max °C (°F) DB °C (°F) WB
Min °C (°F) DB °C (°F) WB
= Site ClEVALION ...eveeiieiieiieiieee et meter above sea level
= ST TATITUAE ...eeeeeiee ettt e ettt et e
D) WINA VEIOCILY ...eonii e e, km/h
c¢) Environment: L] Dusty, L] Saliferous, L] Hazardous
d) Available service :
- Power supply Volt Phase, Hz
- Cooling water sources
UFrom treated water UFrom city water
€) Area ClasSIfICAtION: ........cceeiiiiicece ettt
F) JOD dESCHIPLION: «.oeeiiiie ettt ettt ettt et ereea e be e
0) Oher CONAITIONS: .......c.oiiieieeeeece ettt et ettt et e te e aeennennas

Note:
Earthquake belt of Iran is located in zone 3.

16.2 Data Sheet for Centrifugal Chilling Package

Project ...ooveeveeniennne Service Duty ...........c.cevevvvvieeeeee. Model/s. NO. i
Manufacturer ...........ceceeuenee Year Built ...ooooni e
Order No. ..ccveevveneeneen. Supplier ........ccovvviniiienieniienieenee. CUSTOMET ot
Refrigerant ........ccceeevveeeiiecieeieeciee s Refrigerant Charge ............cooviiiiniiiiiieeee e

Package shall be in accordance with ARI Std. 550.
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+ Performance Data:
+ Cooling capacity ......c.cccevverereennne keal/h, covoveviiiiiiinin . TONS e, kWr
* Chilled water flow rate ...........cco...... 10057 1) SRS gpm
* Chilled water inlet temp °C (°F), Outlet temp °C (°F)
* Condensing water flow rate ................ M3/ N, eeiiiiiiiiiiiiii e, gpm
* Condensing water inlet temp °C (°F), Outlet temp °C (°F)

* Compressor/Starter:

Supplied by ..c.eoeeveeiiiiiieeeeeeee Manufacturer ..........coeeeveerienieenieeieeie e Others
Electrical data .........ccooceeviieieeneeieeins Volt oo, Phase ............ Hz

* Condenser:
Max. pressure drop.......ccceeveevveevveenenns kPa(bar) , Fouling factor ..........ccccceevvevievieeniienieennennn,
Design pressure ..........ccccceeeeeveennenn. kPa (bar), Hydrotest pressure ......... kPa(bar)
CONAENSET PASSES ...evveueervieiieierieetietestesteetesseseeseessessesseessasessesseessessesseessessessesssensessesseessansans
Condenser flange S1Z€ and TatiNg ..........cccccievierieriierieriereeeeieere e ere e esreeereesaesenesnseenns
Connections ...........ceeeveereeeennens Standard ........cccceeerenee

* Cooler (Evaporator):
Shell side design press. .........c.eevvenennen. kPa (bar), Hydrotest press. .......ccccoecveevveenveennen.
Tube side-design press. .......ccceceevevereeerueeneenn kPa (bar), Hydrotest press..........ccccceeuene. kPa(bar)
Passes

* Pumps:

Purge pump: Flow rate ........ccoceevvevievierienieeieeenen, m3/h, Head ........cccooevvevieniiiieieen, m

Type cooeviiiiiii i ie e, Lubrication and cooling SYStem ..........cocveevveeecveeecieenneenns

Pump speed ..., rpm, Motor nameplate .............. KW, Motor speed ........ rpm

Refrigerant pump: Flow rate ........cccocvevvevvenienienieenennn, m*h, Head .......c.ccevevvrininnnns m

TYPCariitieriererie et , Lubrication and cooling system ...........cccceevevveeveennennnn.

Pump speed ........cooevviiiiiiiiiiinn, rpm, Motor nameplate .............. KW, Motor speed ....... rpm
Control System:

* Capacity CONIOL SYSTEIM. . .eiiuiiiiieieeiieiie ettt ettt sttt e st e st e satesaee st e saeesneens

* Chilled Water CONtrol SYStEIM.......ccuiiriieiieriieiierieeieeie ettt ettt ieebe e te e b eseenseensesnsesnseennes
K PUIMP STATTET...cuvveveerirestieitesteesieeseesteesteesseesseesseesseesseesseasseesseesseasseessessseesseasseassesssenssenssenssenns
* Electrical data...........cccceeueeneenee. V0] L Phase ......ccccoceeuee. Hz
*Control panel components
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Data Sheet for Centrifugal Chilling Package (continued)

* Miscellaneous:

RN\ [07774 (S5 7 o U ATTangEemMENts .....cooeevveenueeneeneenieeneereereeneeeneens
Standard ........ccoeeeeiiienieennne (0170] (< Condenser ........cceeveeeeeneenieeninnns
Recovery/Storage system ... Type .........coovvnviniiiinnenn. CAPACIEY v

N 1100 o) 0T 212 o) 1 RO PROPRR
Vibration isolators ................... TYPC ettt s Qty.
Painting: Prime coat ............... Final coat ........ccceveninneee COlOT .ot
Insulation: Material ................. Thickness ............c.coceiiviiii i eeeenn.. mm (inch)
Overall dimensions (L x H x W) .......... m

Safety features

Weight kg (IbS)....cccvvevieiiieiiiene DIY e Operat-ing
Notes:
+ Filled by the Company.
* Filled by the Manufacturer.

16.3 Data Sheet for Compression Chilling Package

Project...cccccveveenieniesieieeeens Service Duty.......cceeveenenee. Model/s. NO. ..coovvevveiieiieiierieeieeee,
Order NO.....covveerieeiie e Supplier......ccceveveeecrierreenne. CUSTOMET ....c.evieerieeiie e
NO. 0f Packages......cccovieiiieiieieieeeee et Refrigerant.........ccccceveeveeneennene
- Compressor Data:

Type: * No. of compressors per package.........cccvevveevreeveeneeneeieenieenneenn,

Reciprocating [
Rotary screw [
No.of cylinders (for recip comp.)

+Compressor Construction: Open [] Semi-hermetic [] Hermetic [

+Compressor, Rated power (each).................... KW, Rated speed........cceevverierierieannnnns rpm
- Performance Data:
+ Chilling capacity .........cccceeeee. keal/h,..ooooiiiiiiiiiie . Btwh kW
* Chilling water flow 1ate ........ccccvevvvecveceeniieeee e M3/h, e, gpm
* Feed water temp °C (°F) Chilled °C (°F) condensing
* Max. pressure drop in cooler .................... kPa(bar)
+ Cooler design pressure ............ccceeeuveenns kPa(bar), Hydrotest pressure ...........ccceeeeeeveeeveenne kPa(bar)
* Construction:
COOLET CONSLITUCTION «..eeintiniieitetete ettt sttt ettt sttt et et s bt st ebe bt eates e et e ebe e st e stesteebeeseenbesaenben
Shell material .........cccecevireierieeeeee Tube material .........cccceeeeieiiiieeeeeee e
Water coller fouling factor ..........ouiiiiii e e e
Lubrication system: Oil pump type................... Oil pump power consumption ........................ kW
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Oil cooler : Water cooled [ Refrigerant cooled [
Type Of COMPTIESSOT ATIVE ...ttt et teaee e
TYPE OF PUIZE SYSLEINL ...ttt ettt b ettt ettt eae b et e e ene e
Type Of CAPACILY CONIOL ..oouviiiiiiiieiiieciecierierte ettt rae s besreestbesreessbessaestaessaesenessenns
Electric Motor Data:
+ MOtOT: oo, /0] L R Phase .....ccccovvvveiieieeee, Hz
+ Enclosure protection............cceeeveevervencennenns , Insulation class ........cocceceevenenienenincneennn
* Full load current ................A, power factor ................., Name plate power ............. kW
* MOLOT Starter........ceeeveevveeveerveennnn 5 SPEEA et rpm
*Condenser:
a) Water-cooled condenser :
Condenser water flow 1ate ........coceeeevievieneneneeneneneeeens 100574 | R gpm
Condenser water inlet °C (°F) outlet °C (°F)
Condenser water max. PresSSUre AIOP ...eveecveereerrervereereeseeseeseesseesseesseesseessessseesseessees kPa(bar)
Condenser design pressure ...........ceceeeeveene kPa(bar), Hydrotest pressure ...........cccccveenen. kPa(bar)
Condenser fOUIING TACLOT .......oeiuieiiieiieieee ettt ettt ettt eteebeeaeas
CONAENSET CONSIIUCTION ...euveutieiieiieieriteteteet ettt ettt ettt et te ettt et eeesbesae e te bt eaeeneenaesbeeaes
Condenser water pump: FIow rate.........ccoocveveveriervenneninnns m?h, Head .......c..cceevvennnnee. m
b) Air-cooled condenser:
Air flow 1ate ....oceeveenieniiieeeeeeee I3/R e cfm
Air inlet temp. (dry) °C (°F), Air outlet temp. (dry) °C (°F)
No. of fans ....ccocvevvevveciieieeienne Type of fans .......ccecvvvevveennen. Fan speed .......ccccceenneen. rpm
Fan arrangement .......c..eeeiiiiiiiiiiiieeit ettt ettt e s e e saeee s
Fan drive ......ccocvevvevienieieeeee, Power consumption ...........ccceeeveeeveeereeieervennnenens kW
Motor nameplate power ................... KW, Motor speed ..........cccevvveeriieecieenieenreenen. rpm
Casing CONSIUCHION .....covueeieeriieriierieeieeie e COoatiNg ..ooveeeeeieeieeeeeeee e
Coil material .......ccccoooeveriinieniniiienen Fin material .......cccoooevieneniniiiiecceeceee
Desing pressure .......ovevvereerveerreesreenieens kPa(bar), Hydrotest pressure ..........cccoeveeevervverneennenn kPa(bar)
Overall dimensions (L x H x W) ............. m, Dry weight .......ccccoovvivieviiieiceee e, kg
Y (0110) g 721 1<) USRS Enclosure protection ...........cceccveeevveecieeeneeenveenneenns
AALCCRSSOTIES ..nuvieutieutieiieeieeite et et et et eate et e e teeateeuteeateeaeeeabeemeeeatesateeateeneeemteenteeatesnsesneesnseeneas
* Control Center:
Type of system: Microprocessor [] Electromechanical [
Compressor protection SYStem & CONIOL .......ovviirieeriieriieiieiieriiesieese e e ere e eaeereeereeenas
EleCtric MOtOr PrOTECTION ....eccuvieiiiiieiieeiieeieerteeetee et eeteeetaeesreesabeessbeessseeessaeensseessseessseesseens
* Miscellaneous:
Expansion valve: Size ........cccocvevvevieneenneennen. TYPE oo
Painting: Prime coat .........ccccccvevveerieenenne. Final coat ........c.covvennenne. (070] () S
Type of insulation .........c..cccveeeuveennee. Insulation thickness on water boxes,..................... mm
Isolators: TYPE ..ecovvvevveeiiieieeeee e, , QUANTILY .evviiicie e
Overall dimensions (L X H X W) oot e m

Weight Kg (IDS) cevvvveeiieiieiieieceeeee e DIY e Operating
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Notes:
+ Filled by the Company.
* Filled by the Manufacturer.

16.4 Data Sheet for Absorption Chilling Package

Project ..ccovvevvevieieieienen Service Duty .....ccccovvvevvveenenen. Model/s. NO. ..cocverieiieiiereeieeieeie e
Order NO. .ocovvevecieeieeeeeereen, Supplier......ccccvevvevieneerieeneans CUSLOMET ....vvevreeeieeereereere e
Manufacturer .......cocceeeveeveeeeniienieeeeee Year Built c..oooiiiiiiie
No. of Packages .......ccccceevvriiiriieiiiieee Absorbent Liquid ........cccooeeviiiniiiieeeeeeee e
+ Performance Data:
+ Cooling capacity ........ccccevvereverenenne. kcal/h, ..oovveiieiieiienns TOoNS....eevieiieriieriieieens kWr
* Chilled water flow rate .................... 1008741 SR EPM .o, L/s
* Chilled water inlet temp. ............. °Coivrnnns (°F), Outlet temp. ...... ..... °Coiviinnns (°F)
* Condensing water flow rate ..........ccccecueeueennee. m/h, e Ls(gpm)
* Condensing water inlet temp. ............ A G (°F), Outlet temp.............. °Covvvnnnnns (°F)
* Generator:
+ Heating medium: Steam [ Hot water []
+ Steam press. at generator ................... kPa(bar), max. steam consumption ..................... kg/hr(1bs/hr)
* Hot water inlet temp. ........... °C....... (°F), Hot water press. at generator............... kPa(bar)
* Hot water flow rate .......ccoceevevervennnnnne. kg/hr, max. press. drop........ccceeveevernnenne. kPa(bar)
* Generator design pPress........c.eeeveeveeeene kPa (bar), Hydrotest press. .........ccceevrevennnnne kPa(bar)
K GENETALOT TUDES ...euveeuienietieiieiieteet e ste st e et et e bt et et e bt e st et e st e s bt ese et e seeeseentenseeaeeneeneensensene

* Absorber/Condenser:

Max. pressure drop .......cceceeveereereeeneeennens m of water, Fouling factor ..........ccccoeceeiieiienennen.
Design pressure ......oocveevereereeeneereeneennes kPa (bar), Hydrotest pressure ................... kPa(bar)
Absorber/Condenser passes .........c......... , Absorber flange size & rating ............ccceevvevveenenns
Condenser flange $17€ and TAtiNG ..........ccoccvevcierieriierieriereeseeseere e ereereereeseesbeesaesenesssenens

ADSOTDEI/CONAENSET TUDES ..ottt
* Chiller:

Max. pressure drop ......ccceeeeeeeeeeceercvervenenns kPa (bar), Fouling factor ..........cccceevvevveciveinnnen.
Chiller design press. ......ccevevevverveeeverevennn. kPa (bar), Hydrotest press. ....................... kPa(bar)
Chiller passes ........ceeveevreerieecrercrenvenenens , Chiller flange size and rating ............ccceeveeverevernnens
CRILEE TUDES ...ttt et et ettt sttt e e e sat e be et e e

* Pumps:
Solution pump: Flow rate .............cccceeeee. M3/, Head .ooeeeiieiii, m
TYPE oottt e , Lubrication and cooling system .............cc.ceeunen.
Pump speed ......coovevvevieniiiieiecieeee, rpm, Motor nameplate .......... kW, Motor speed ...rpm
Refrigerant pump: Flow rate .........cccccccveennnne. m*h, Head .......ccocoevviiiieeeee e, m
TYPE oottt , Lubrication and cooling System ...........ccccceeeuereenncene
Pump speed ......cocvevieviiiieieeeee, rpm, Motor nameplate ............ccccueenee. kW, Motor

* Control System:
Capacity CONLIOL SYSEEIM .....viiiiiiiiiiieiiieiiiesieerteeeteeeteeeteeeteeeseteessbe e eseessseessseessseeassessnssennses
Chilled Water CONtIOl SYSTEIM .......ceviieiiieiiieeiieeite e eteeesteesre e s e e ebeesaaeeteeeebeessseessseessseens
PUMP STATTET ..ottt sttt sttt e sbt e e sabe e st e enbeeenes
+ Electrical characteristics ...........cccevceeeeeuennene Volt oo, Phase ............ Hz
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Control panel COMPONENLS .......o.tiettnt ettt ettt et et e e e et e et et eeaeeteeneaneanenas
+ NOZZIE AITANZEIMENLS ....eevvevieiieieiesiiesieereesteesteesteesteeseesseesseesseassesssesssesssesssesssesssesssesssesseens
Purge System: Motor less [] with Elec. motor [

SYSLEM OPETALION ..c.uveeutieiieiiestieitiertterieesteeette bt e st esteeste e bt esbeebeenseesseenseenseeseeseenseenseenseessesnss
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Data Sheet for Absorption Chilling Package (continued)
* Miscellaneous:

Painting : Prime coat ..........c.ccccveennnnne Final coat .........ccvvveunnnnne. (670) (o) GRS

Insulation: Material ...........ccccceveiiiiiieiiiieiiiccieeeies Thickness........ccooveeeveeecieeeciieeneenee, mm

(inch)

Overall dimensions (L X H X W) o..iociiiiiiieii it ees m

Weight kg (1DS) veovvevieiieieeieeieeieere e, DIV oottt Operating
Notes:

+ Filled by the Company.
* Filled by the Manufacturer.

16.5 Data Sheet for Air Handling Units

Project ..veeveeeieeeeieeieeeeecee e Service Duty ........cccceevvvevieennnnn. Model/s. NO. ...cccvvverierieireienns
Order NO...oovveieeireieeieeeee e Supplier .........coevvivievienieenieenee. CUSTOMET v,
TYPEC oottt e No. of Units ........ccovvvveviievieenenns, DESINALION o,
+ Unit arrangement: Floor mounted [ Ceiling mounted [
+ Discharge arrangement: Front [, Top LI, Rear []
+ Total flow rate .......cccccevveeeveeereennen. cfim, *Outside flow rate ........ccceeeeeieviieiiieeieeeee e m3/h(cfm)
+ Outside temp. ............. °Cueens .CF)DB, ............ °C i, (°F)WB
* Recirculation flow rate ......... m3/h........... (cfm) At ......... °Civviininns (°F) DB, ....... °Coovinnnnn. (°F) WB
Fan Data:
Type and class: .....occeeveevienienieieieeiens Material
No. of wheels and diameter ...................... Standard air
Outlet veloCity ....ocovveevereveenne m/s (fpm), Total StaticC Pressure ........ocvevververeervereerenenens kPa(bar)
External static pressure ...................... KPa(bar), Speed .......cccccevvveriiriiiniinieniecie e, rpm
Bearings: ] Sleeve [(IBall
[ Internal [IExternal
Drives: UFixed drive [Variable drive
Speed range for variable AIIVE .........cvcciieciieiiieiieiieicee e ere e re e b e esbeesseennes
Electric motor: TYPe ....cceeevvvveeieeririenennns , Nameplate POWET .....c.cccvveevvereerieieeienenenns kW
Insulation Class ......c.cccvevveerirerceeerieerieens , StArter SYSTEM ....eeeveeeeieeeiieeiee e eieeerreesereeans
Cooling Caoil:
Medium ......ccoeeverieeneerieenennn, Refrigerant ...........cceeneen. Water ............ccceeveeneeene... Brine
Cooling 10ad .......cccvveveeeciiiiiiieeie e KW (BTU/H)...ooevieiieiieieeeeieeeeieeieennn Tons
Entering air temp. ............ °Cviiinnnn, (°F) DB.............. A G (°F)WB
Leaving air temp. ............. A ORI (°F)DB ......... °Ciriirininn, (°F)WB
Adr flow 1ate ...veeeevieeiieeiieceeeee e scfm, Face velocity........ccceceevueennnne. m/s(fpm)
FaCE ATCA ..ottt et s m?
Max. Press. drop iN COIL ..ouiiriiiieiieiierieieteeese ettt e e e b e essesaneeens kPa(bar)
Coil i, Series ....... ROWS .ovveiieiieieeeee, Fins per mm(inch)
Material/Thickness .........ccocevveniniiniinienicncene. TUDE e Fin
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Data Sheet for Air Handling Units (continued)

Preheat Coil:
Total load .......coovvvvvveiinenn. kecal/h, cccouevveeiiinnnns mbh
Air flowrate .................. mh............ (cfm), Air inlet temp......... °C...... (°F)
Face Velocity ......cccccceeuue. 10074 T (fpm)
Standard steam [] Steam pressure ................ bar, Flow rate .......cccoccvvevvrviennns kg/h (Ibs/hr)
Hot water [ Flow rate ............ gpm, Inlet temp. ...... °C... (°F), Outlet temp...... °C.onnene. (°F)
Max. pressure drop .......c.cceeveenneen. bar, Face area .........ccccceeeevveeviieciieieecee e m? (ft?)
(07071 IR Series e ROWS oo Fins per mm
Material/Thickness ..............c.ovvevveeeee FIN e, Tube
Preheat Coil:
Total load .......ccovvvveennennnnns kecal/h, cooovveiiiiiiiiieeee mbh
Air flow rate ........cceeeveernenns (cfm), Air inlet temp. ........... A O (°F)
Face veloCity .....ccoveevieeveenieiececeies e m/s, Face area ........ccocoeevvevvieecneecnneenen. m?(ft?)
Standard steam [, Steam pressure ............. barg, Flow rate ..........ccceevevvennennen. kg/h (Ibs/hr)
Hot water [, Flow rate ............... gpm, Inlet temp ............ °C...... (°F), Outlet temp...... °C ...... (°F)
Max. pressure drop bar Coil ........... Series ....ccovvevvenenne. Rows ............. Fins per mm (inch)
Material/Thickness ........c.cccoceeveeneeniennnnne. Fin oo, Tubes
* Humidifier:
Capacity ....ccceevvevveeevennen. kg/h Water spray [ Steam grid [
Water/System pressure .............ceeeene.. bar Material ........ccoceevierierieieeneeneeeee e
* Accessories:
Filter section: High velocity [ Low velocity []
Throw-away [] Cleanable [J
Mixing box: With damper [] Less damper L] Opening ...........cccceecvevrerieeerrenieeeereereenneeeesenseenns
Internal face & DYPasS dAMPET .......ccvveiieiieiieiieie ettt etreseaeseaeseresenesenas
Eliminators: TYPE ..ccccvevvvevieecrieieeriereeienns Material .....ccoveeverieiiecieeee e
Isolators: TYPe ..ccovveevvieciieiieeee e QUANLIEY ..c.evieiiieeie ettt
CONIOL VALVES: ..oiiiiiiiiiicieeee ettt ettt et e e et e e beeeabeeeavaeenteeeteeessseenssesenseas
Overall dimensions (L X H X W) ..ot et m
Weight kg (IDS) ..eovveviericiieieciecieeieieenn DIY et Operating
Remarks:
* Multi-zone system data sheet:
MUItI-ZONE MOAEL ....ooiiiiiiiiciii ettt e e e be e et e et e e saeesebeesaseeeaneenns
With zone dampers [] Base unit damper less [
Zone unit accessories:
I S OSSPSR
LT COOING COMIS vvititit i e ettt
LI RENCAL COTLS L.utntitt ittt e e e e e
LT FAIERIS ettt eb ettt ettt b b n e
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Data Sheet for Air Handling Units (continued)

+ Air Distribution:

Zone No. (cfm per zone) m*hr per zone

1

O [0 [ Q|| | | W[

—_
S

—
—

Notes:
+ Filled by the Company.
* Filled by the Manufacturer.

16.6 Data Sheet for Air Fan Coil Units

Project ....coveveneniiciecceeee Service Duty ......ccccevevineeienenennen. Model/s. NO. .cc.covverinireeienens
Order NO. .ocvvveeeieeieeieeieseeins N111030] 1S SR (G115170) 11 1<) S
Capacity rating kcal/h .........ccccevveereviiiiiniecieeieeeeen, Sensible ....covvevieiieieeie e Total
Fan coil unit:
1 Lowboy, Designation ......................... QLY e, (cfm) m*/h
L] Ceiling concealed, Designation ......... s QY e, (cfm) m*/h
[ Ceiling exposed, Designation ............ 0] 5 (cfm) m3/h
[1 Concealed floor, Designation ............ s QY i, (cfm) m3/h
1 Exposed floor, Designation ............ , QY i, (cfm) m3/h
[ Ducted unit, Designation .................... y QY e, (cfm) m*/h
+ Medium ....oooceevieiiiiiee e Refrigerant ..........cccocevviieiienienienienceee Chilled water
Tube material/size ........c.ccoceverereeneennene Fin material/thickness ...........ccccoocevinieneninieneencceee
* Fans:
ETYDC covveeereeeieeete ettt CONSLIUCHION ....eviieiieeiie et
+ Filters: TYPe .eovvevveerieiieieeieeieeee Material ....................... Thickness .......c..c.cc..c....
* Motors:
Speed range ......cccveveerverienieenieniesee e TYPEC oottt ettt ettt ettt
Protection ........ccccevveveeveenieenieeieeeereeie e Bearing ..........c........ Lubrication system ..................
POWer SUPPLY: wvveeveeeiiecee e Volt e, Phase ......cccoeeevveennns Hz
* Construction: Panel material ...........ccoccoeiiiniininnenenen. COAtING ..ooeveeireiieieeeee e
Insulation: Thickness ..........ccceeeiieiiiieiieciiecee e, NI oo e inch
* Overall dimensions (L X B X H) ..oo.oiiiiiiiice et m
Weight Kg (IDS) c.vveeveiiiierieceeceeeeeeeee e DIVt Operating
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Notes:
+ Filled by the Company.
* Filled by the Manufacturer.

16.7 Data Sheet for Variable Air Volume (VAV)
+ General:

Project ....ooeveeeieeeieeieee e, LOCAtION ..veievieeiiiieiie et
Manufacturer Year Built .....oooovviiiiiiiicicceeeee e
Order NO. .c.oovvveniirieenee. Supplier ......cccooeverienenne. CUStOMET ......eeruieriieiicicececiecienne
System supply ...c.ccceveververnnnne. Variable volume .........ccccevveriverieenennnn. Variable temperature
Air handling unit ............ccccevvennnnne. Low velocity ............coeeviviiieiiesciesieeene.... High elocity
Source of conditioning ................... Cooling/Heating .........cccceeeveeeveeeennreennen. Heating only
Duct Fabrication ........cccccoeeeeveeneennens Rectangular ..........ccoocevviiiiiiiiiiececee Round
* Performance Data:
AL VOIUINIC L.ttt et ettt e e e et e eveeeeteeetaeeereeeareeens m?h (cfm)
Area Served .....oooeiieieeeee e Interior .............coevcvieeeeeseeieeeeeneen... Perimeter
OULIET T, ettt ettt et e a ettt eat e et e e bt eatesb et e atesatesabesabesbeenbeenbeenne
Y D ettt ettt ettt et bt e bt e s hb e sat e e bt e e et e e sabeesabee s
Sz ettt bt ettt e b ettt eb e et e b i
MaxX. deSiZN VEIOCILY . ..uuentit ettt e m/s(fpm)
MaxX. deSIZN VOIUINE .. .vutititi ettt ettt et e e e e e e e e e eaeeens m3/h (cfm)
Classification ........ccceevvveeieeeciieeieeesre e Furred-in .......cccoveeeiviiee, In false ceiling
Minimum design air flOW ......cooeiiieiiiiieieeeee s m?3/h(cfm)
Thermostat ........ccceecveeieereecieeeeeee e Wall o, Integrated
Total PresSSUre .......covvvevieeriierieeieeieereere e eve e DIOpP oo Throw
Type of control .........ccvevvveviveviieiieieieeeiens Integrated .......c..ccveevervennne - Duct pressure
+Overall dimensions (L X H X W) ....cociiiiiiiiiiieciece ettt m
F WEIZHE KE (IDS) ettt ettt sttt e b e st e e e b s

Special features

55



IE Jan. 2010/ \¥AA o IPS-M-AR-145(1)

LSy oold

Lbn_f}g odls —\#
canles S5 BAS el s 9 93,5 250 Wodg p et bawgs b lacS s sols ol yo Sledlb|
cadl oo 850 4 5T Jlol g S SlacS 03l Syt sl Lo a8 Sl 50 0uiS (el

059, oo Sppoals ®

Sl pS el ke @lp Sposls

LS o1 ok slp Spesls

S @iz hz slp Speols

Olw)lgp oiws gl S pools  ®

sladlhie wo albols glpy Spools ™

M&‘?W&‘ﬁjﬁ“b u

i Joo K ool V18
: saxo gloo (I
wobye Sl (Coled)8) ol 4z jo—— S Ol (Coledyl) - egndas 4y - Sl bl -
wob e ol (Sl BB gl 4z p3m S Ol (Culed)) o g 4z o - JBla>
Cob yo ol (ol ) wgrdis dajo—- Stz Ol (ol ) - egndis dj0 - aSTas Olinme -

wob e Sl (el g a0 SiS Ol (Cale ) gl 4z yo—— fBlas

TN Lo s 51 e 15 -
Joe ol 550 -
elo p yiaghS A
el o bl o el S ke 90 8 s s (7
092 g0 Wloos (o

PR S8 <y SErae Bp-

oS S UT &l -

o o o dhuai ol

il gudy alb (&

S NS AC)
hlpls b (§

FOTIAY
.n>)‘\> )‘)5‘“ M)Q o‘ﬁJ )é 4’}-‘} ..\J..?}QS

Iyl 3255 4zl e lp S pools Y-VF

J..Lo / o)Lo..i} Slevs &5.' O)SJJ
cole Jlo 0L

& oS U”""L ———————————— CwlP)O O)Loui’
Sy 5L S

sl ARIS550 o laslin] Bilas b ax LSS oy

56



IE Jan. 2010/ \¥AA o IPS-M-AR-145(1)

1 S eols +
‘-"BBJ-'S o M-CLM)J}-’@@ ——————————— ;-\J&.}uﬁfb+
aids jo I8 B B P b,wu‘ ol Ol
((culys,8) —— g d> jo————— >3 les (Culys,8) ——- ¥ g 4>y (6999 S yus ol 6L°°
aids o I o B L Y sud&> O b, liwe
(WLQJ)lS) ————— U’“?“"“"L“‘J Az )0 ————— 9 LSLOQ c(wl.e‘))lﬁ) ____LJ"’?""“"L“‘J a,0 cuJ&> 99,9 u‘ L5L°‘>
D g yuoS [ jladl of yiie
oudjlw J=lse £
4.»_9;)‘)54.1‘0[3)0 ________________ dab)lf)oo.\wm
slaslely g4
QJ).'L...J o..\.v)l.....a Ja.wj.: W u...ai.s
F 56 <dy S ool
a8
Sy yd ) JSly sk JRERCEE T
OLJSly oS oo STl geesl jLad (L) JISaly sLs b Led

oadlSx (sla 5 sl
O g9 03 5 ylime 0B 5 zild ol

———————————————— 3 lastiwl Yl
S CRWARNE Ty PRV g ST S
(b JSaly 5k b Gralesl Lad () JIaly oS e gy Cumas (>l L2
(L) JSul LS Sl b iyl jLad (L) July ghS dy) o (A jL2S
35 olass
L“%’:E:
ol e s bed gl )| ciels p caSe o o Ok Ol S ey
SIS S 6,588, alels &y
48,85 ;0 ;90— ;9990 Cuf yo «Dlg gl S s g0 Dlatin cawz @B )3 jgd-———mmmmmmm- Gy e
ol e ,Lad gl )| eler canSlae yia ——mmmm e
SIS S g 6,5 aileln &
4885 )0 10— gige Cug s ¢« Olg oS )P e Slasine caz p @8 0 90 o
: S ailebs
b b S ailelos
5y Ol 1S ailels
oy Il ol
3, it &dg Sy oolos

Uy ol ol

57



IE Jan. 2010/ \¥AA o IPS-M-AR-145(1)

(aolol) 35 50 31 32,5 a2 ,LS0 Sz gl S 2 00l
148 Ja0 O ,lg0 %

(Olez) ol J3b s+

ad.;ﬂi% oS S o)b.)l.u.,.:‘

olows &9 Gobw 03 il ailelw

Slelw 0 ,See

- e &s S5y

5 sl gy adgl Y ol S,

(7)) yorks s pi i le
o (e x gl x Jsb) (5 e
eyl Ll

38 S o (X53) 5 5hS = 035

t 69tk
S 9 0053w bawgy

4z, (o051 e gl S pedlo Y-I1F
______________ Joel o,les Sleas g4 39

& Fuiies RVEL R Ol 0 lecs

S az LG olass
:)9"*’)-,;-05 ool s
oisd ;2 10 jgus yaS Sl s &5
DLF““‘:“"S/J‘.‘ 9 N )
(= .../)-,’ 9 ¥"3) 61’“)9"‘”}"""5 (5‘)-’) Lb).,\,_lm Sl
= S e B S Sl
a888 )8 90 ool s el Dl glS - (¢S 2 | g ey ¢
i)yl eols-

B (Coles,8) —— Logamdis az jo-mm—- 0S8 (Lulgd o)== ugemnds dz jommmmmmmm oo a5 of slos #

GL) JSly sbs oaisS SuB o lad cdl xSl

0L Jsb obS <l Qjﬁj—‘ Slad (L) JSl sls oS S ‘5‘>|J.lo Hlad +
syl

oaiS Sz ksl

u_)~| ow&ouw)wfa

oly sk O£9) oy By B yan 09y g £5 15, Sgs, el

S oo b ooy S Ol b odigh SUB 1 4eg, 0SS
oS S e Eg
adss ailels g4
)b U5 gs

58



[

Jan. 2010/ YYAA (g0

IPS-M-AR-145(1)

TSP g0 ool

o 3 s Tyt
&le o0y abhoses Cblas +
Dy ghS e G R S (PBras Gp e O Jo5 L by
aa 8o ;o j90 C& o mmm e S9ge slaslely s

ouds
tol b odigd SaS eudd B (LI
aids o I Sl ceSo a8z of (b2 e
(C"»{LQ’.)G) ___u*’ﬁ'.?"“J*’ A O @5}5 (CﬂLéé)lé) ——‘wj—.:-“‘l-w e o L °-\-2-”§-‘3 $°9)9 &j
(DSl oS s Ul ST Les
O ST ggesl jLad (L) JSubsks sl olyb jLud
e
oud&s Lslu
e @bid el el p S e Obyz Ol 0B T s
aa b onigds S 0ulBs> (o
BB S e gh Cele p caSe e 2 ol Olies
(Coled)B8) ——— wgmdis 4z o (Se) 9o (9,5 sled d(Coles )i wgmnds a> oo (Siez) lgp (694,9 sloo
42,85 ;0 jgd0————————— o 30k Ce o o y50b g4 O30b slass

O39b Gledez

Sy gls: Pras 3y Ok S e
aigds ) 599 P 5 Sy oy oS e S HPge D yad
g Lwgy Ll
Ob SIL a3l 5Lad b >k Les
S kS S (9 S (LB exelis b Jobo) JS° slail
alsioe slis L5ise sl ol
Slaleo
PSS e
(SlSeg xSl S sgmmg 9 See ilals g9
JFS 5 g peeS Sbla> ailoles
S Py Sbla>
a8 yaso
£ oslasl s blus! ol
55 @l gy adgl dg il )
Foaekes <l sle sz s, Bl culis Gl g5
e £5 (Gle) ooiiS o
P (L glis )b Job) JS ol
Slles S (S92)p S kS 1039
FOTIEY

Sgu y 0w jlw lawwgd

59



IE Jan. 2010/ \¥AA o IPS-M-AR-145(1)

Az (goe Yl Gl S pesls PP

——————————— o)Lwi‘;.(Ltb)J.)w Slens &9 039y
(8 pin IRVELY u*-"L C«»‘ﬁé-)o O)Lo.»::
celo Jlo 035 5Lw
o b b 4> LSS slass
0 ,Shes ools +
o).,.M_Jj?LS o sg.A.cLu).syuﬁu_g ———————————— ‘;M&DM)-E+
il o pd—————— aads o B R R P P Sas ol pby ol
(Colgs )18) ——= wgudis a jo——mmm =97 leoe (ol ) Lwgrds 4> oo SB (59,9 <l sles
(a8 ,0 ) ast ,o 2l T IR sad&> O b, ol
(el )B8) ——— grdes az )3~ 79> Slea(Cale,l8) —— ugemdis a0 oo a8z (5099 ol slos
H(oiiS algh) 5315
O 0 ilesS e +
(Celo p,beels (00,5 oS Al By B pae e oS oy jo ,u s+
()L)JIS'MJL'}L‘S ___________ oas "\"J}' ° f}f U] )L’*‘s ‘(Q?.LQJ)G)___ wj*-wl‘*‘ 4—?)0 —————————— 59959 ‘n; u] L5L°‘> b
OISl ks S Sl Lt il el oS e o Sl ol ol
DUl ks TGS S EEO R Oy KTV J—— oS gy b e

03sS ol sl o) %
FodBs [ ouilS i

Dy o ool e Sl jlad 2
LISl oks: L Gilesl jLad (L) JSly sbs b Led
O Jozt lyae g 00isS Gde ild ojlasl e sadE> | aiS Ldx 435 sl

QT Joz e aiald g o0& ild o5lail
o..\...]li?/ o..\.:.;S g.)..\} 6[.&: 4)5,‘

g

SRRy TANK b el Sl
RO S b Gaalest s Gy JISl sk RISRUSEREE

ol w08, 9 b gl o5l S jlas
A sla dg)

1 oy

ol e soled gl el St i Ol Oliee i slone Gaey
SIS S g 6,5 ailel &5

4B )3 590 ——== j5ige Lk s Dy glS yP g0 Slaldee oz p )0 @SS )0 ja0——m—- IF g0 & o
S e Ol Ol 1050 ey
SIS S g 6, ailela &y

)30 «Dlg oLS” oz D H5ige ¢ 4RSS 13 590 oy L€ o

byl Js el
S ol J S able
oy il ol
2 58 <Js By Slasie +
J S bl <l
Jib plesez +
P b IP I I s aslelus

wlels o Slos

60



IE Jan. 2010/ \¥AA o IPS-M-AR-145(1)

(alol) 4z )LSS (i plz 51y Sy 00l

(95 LgS) s paos

5 @l s adsl Gidgs 15 el S,
(=D ok L oz dle
= (Lxglas ) Jobo) IS sl
Slkes Seis (Ws)p S skS 1059
152919k
S yy &S s b +
WDgu g 008 jlw lawgisk
ob.»)b.&b ‘SLQA&L»Q Q‘).g oold H-VF
o, Lo (2) Joe Sloas g4 0595
(S e oS (yaols oyl 0jled
T4 S JU Ko olows &9
i (59 el S (59 e ly ledeart
e Y, sl aelss plesr +
(4285 )0 S Dgd)els ;o S oo S92 0Lz Ol Al ES )0 caSe Dgbmmmm - J5 ol Olee +
Sk o Sl (Coleh ) Gugemdins a2 jo——— i3 Gl (Luled,B)—— gedins 4z ) S gles +
(Sl )8 wgpmdiws 4> )8 (4885 ;0 S Wgd) el S yio iz ol ol et
b o ol (Cole ) O gk 4z 50 S ol
Ok ols
o 03, 9 95
5 il (glgn b g e ol
(ISl s bl L85 JS (i35 5 Sl e
480 50 593 ey ol T bl lad
¥ ailgl ioBLL
e s
e S e ol S e e Sy
e 590 S e Slp S e aials
<ly gl Slakin cuzy yo O £9 1B 59
3ladl ol aileles Gile oo,
oS S ueS
| ol S yus alaly
o Cels )0 I glS——mmmmmm - bo s 5l
ek e ol (Coled By ugradiw 4z j3mmm - Sas ol (Suled ) ogendins a0 - $39,9 Slso sl
Cob e ol (Colgs o) gl d )d ——mm——- Sz ol (ol ) ugrdiw a2 0 - 79> Gl sleo
(adBo 50 Sg8)asls p e 795 ok ey Ao 1o o laslin] caSe &g lso b= (yl5ee
oy s b Mo gl
(L JSbsls S 5o s 28l Sl
(7)) yosdn ;2 50 0 Sl @3, slass & Sl JisS
oy oy Cealieds | i

61



[

Jan. 2010/ YYAA o IPS-M-AR-145(1)
(aolo) gl 192 sLedSiwd gl S o oold
(50,5 duzxe J o5
celo o S Ve Slg ol LS
——————— 609)§ L_g‘}b LgLoO‘(MQ )Q sA-!.io Q}_’%)——————g&b )‘> u.!ic )‘:'Q______‘}m UL,)} U|)~°

795> O S

Ok Olred(GL) JBulsls:

e ,lad Lo laslial )l

__________ 69,9 sled iy o JE

Oz e )5 2

(Colg o)~ T =9 sk
(2o e 735 Mie g () SISl e e e 2l slos
owdo 12 10 0y olass @3, dlass G Sl Jiss
gl o5 ol iz
O) Sagb i
[ b el O of st elo o 0,5 5lS bbb
VO P —— PYRIRER
o lidzion
Oeof i J8 Obpan LS,
59 5k e ¢ ed g pas b ibogle aen
25 LS s g A3 H5ee mhans
3lge £ oS Bl
Sade £ i le
(JAS sle s
S Lgexelis ) x Jsb) (IS sle
Slhles S OLeS 5k 09
1ol

16! adbine W dilolw S g oolos

L jos sy ool ol

Gl dilhie wiz Joo
L ol dibaie iz 00
1 dalaie olfiws Slalee

O oL

oS St oS

OS5 S obge sla JogS

62

o Lo



[

Jan. 2010/ YYAA (g0 IPS-M-AR-145(1)
(aolol) gl y Ig2 grolSliws (gl S o oold
92 2599 +
ddlaio o,leds (dalaie ,o (gl 428 o S Cigd)
adlhie o oly celn o caSe i
1
2
3
4
5
6
7
8
9
10
11
15310k
Dgah y &8 i b +
WDgu g 005 jlw lwgisk
b5 o8 s oliwd gl S o oolo £-VF
o Jowl Jow o les Sloas g4 03595
& fs ouS u—“-"b “““““““ oyl 0)leds
(Celo ;o 65 oLS) cud b asls
i eS8 oo
(Celo yo caSe o) A5BS )0 o Ligd———————- Jade  ————Cwdle-olisS ey L
(el )0 oS jia)—————— 488y 10 CaSo g8 ———————— Jade - ——Cdle whbn o 5 [
(el jo caSe o) 488 10 CaSo g —————— Jode ——— Cedle whbw yo 5y, [
(Celo jo caSa ) —————- A5BS )0 o igd Slade e wiS o L5y U
(celo jo caSa jie) —————— A8 40 caxSle Crgh—mm———- Jlade ———— Cwdle S (o 8, [
(el ;o CaSo yo) —————- A8s ;0 CaSo Wigd ——————- Sadie ———— codle (JUIS o I8y U
| S oo lwgie +
Ceoles [ 0y i —mmmmmm - o3Il o) iz
L 5oL
e £y %
Ceales i —m——mm——— eyl Slo
S
&y ik yar Aiald
——————————————— &Ly, aslolw oBLL bl
P2 58 <y 355

63



[

Jan. 2010/ YYAA (g0

IPS-M-AR-145(1)

5LL» o> :)Ll}l,..ﬁi:-

D9
! Joom| Sl Bile
s (Lagnglis e Jsb) SIS ol
5, Slas Y (W) p,5 5kS 039
152910k
. Og y o jlw lawgd
oo 19 x> Sl &j).? odlo V-7
: ‘505.0.9 +
Joes 595
cilo Jlo 0o
————————— 6 i =0033S al Ol °)L‘>-f‘
ie Lo e o> ol peals
YU Ca Ol e s Ol lap olSws
ole,S Lais ol ST ke oo $be Eglas S5Le
299 oS ke Jub sl
S goeslos
(@830 50 e Digh) el 50 no o ls2 o>

ke

oolaiwl 5,90 (glad

79> olass

&

o)'LxS‘

(s 32 o) 4l oo

(4830 ;0 oS Dg8) Cel jo S o

b ez Sl

o3 hd ) Oilig ST L G Akl

(480 1o S Bgd)elo o CaSe e b sl b,z Bl
o0 S Sl Sliga 3

b i e s

Jus jLas o0l S 5 JAS g9

S (Lgexglis b Jsbo) S ool +

($92) 5 S 0339

oy Sleds

64



	m-ar-145.pdf
	FOREWORD
	This Standard is the property of Iranian Ministry of Petroleum. All rights are reserved to the owner. Neither whole nor any part of this document may be disclosed to any third party, reproduced, stored in any retrieval system or transmitted in any form or by any means without the prior written consent of the Iranian Ministry of Petroleum.


