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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 various mechanical related equipment used
in HVAC&R systems which have not been
covered in other IPS material standards. The
first nine parts consists of material standards
and can be used as separate standards for the
equipment covered, with the part covering the
general  administrative  and  procedural
requirements shall be common for all
equipment.  Reference  publications and
standards plus definitions and terminology
used throughout this Standard are in
accordance with 1991 edition of ASHRAE
terminology of HVAC&R and other
authoritative international body.

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 material specification of
HVAC&R related equipment covering minimum
requirements for design, construction material
standard, inspection, testing and delivery of
relevant equipment as specified herein and
indicated in the data sheets. In view of various
applications involved with different type of
equipment, this Standard is divided into the
following parts:

PART 1 Drinking Water Coolers

PART 2 Ice Cube Making Machines

PART 3 Refrigerators and Freezers

PART 4 Steam Specialty Items

PART 5 Heating Terminal Units

PART 6 Piping Protection Devices

PART 7 Measuring and Monitoring
Devices (Flow-Pressure-

Level-Temperature)

PART 8 Centrifugal Water Pumps
PART 9 Refrigeration Equipment and
System for Pre-Fabricated
Cold Stores

PART 10 General Administrative and
Procedural Requirements

PART 11 Data Sheets

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
July.2002, as amendment No.l1 by circular
No0.165.

Note 2:

This standard specification is reviewed and
updated by the relevant technical committee on
Aug.2006, as amendment No. 2 by circular
No0.286.
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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 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.

ABMA (AMERICAN BEARING
MANUFACTURE’S ASSOCIATION)

AGA (AMERICAN GAS ASSOCIATION)

AHAM (ASSOCIATION OF HOME
APPLIANCE MANUFACTURERYS)
AHAM HRF-1 1986

"Performance Test Procedures
for Household Refrigerators,

Combination Refrigerator-
Freezers, and Household
Freezers"

AISI (AMERICAN IRON AND STEEL
INSTITUTE)

AIS1 304 “Stainless and Heat Resisting
Steel (Austenitic)"

AISI 316 "Stainless Steel"

AISI 321 "Stainless and Heat Resisting
Steel"

AISI C1045 "Carbon Steel"
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AMCA (AIR

MOVEMENT  AND

CONTROL ASSOCIATION)

ANSI (AMERICAN

NATIONAL

STANDARD INSTITUTE)

ANSI B 16.1 1998

ANSI B 16.24 1998

"Cast Iron Pipe
Flanges and Flanged
Fittings"

"Cast Copper Alloy
Pipe Flanges and
Flanged Fittings"

ARI (AIR CONDITIONING AND

REFRIGERATION INSTITUTE)
ARI 340/360 2007 "Standard for
Commercial and

ARI 420 2000

ARI 750 2001

ARI 810 2007

ARI 820 2000

ARI 1010 1994

Industrial Unitary Air —
Conditioning and Heat
Pump Equipment

"Standard  for  Unit
Coolers for
Refrigeration "

"Standard for
Thermostatic
Refrigerant
Valves "

Expansion

"Standard for Automatic
Commercial Ice-
Makers "

"Standard for Ice
Storage Bins "

"Standard for  Self-
Contained,
Mechanically
Refrigerated
Water Coolers "

Drinking

ASHRAE (AMERICAN SOCIETY OF
HEATING, REFRIGERATION AND AIR
CONDITIONING ENGINEERYS)

ASHRAE 15 2007 "Safety Standard for

Refrigeration Systems "

ASHRAE 18 1987 "Methods of Testing for

Rating Drinking-Water
Coolers  With  Self-
Contained Mechanical
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Refrigeration "

ASHRAE 29 1988 "Methods of Testing
Automatic Ice Makers "

ASHRAE 34 2007 "Designation and
Safety Classification of
Refrigerants "

ASME (AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

ASME B31.1 2004 "Power Piping "

ASME Section Il "Boiler and Pressure
Vessel Code, Material

Specifications "

ASME Section VIII Division |
"Unfired
Vessels "

Pressure

ASTM (AMERICAN SOCIETY FOR
TESTING OF MATERIALS)

ASTM A48/A48M 2008

"Standard Specification

for Gray Cast Iron "
ASTM A216 "Standard Specification
for Steel Casting,
Carbon, Suitable for
High Temperature
Services "

ASTM B62 2009 "Standard Specification
for Composition Bronze
or Ounce Metal Casting”

BSI (BRITISH STANDARD INSTITUTE)

BS 1449 1983 "Steel Plate, Sheet and

Strip Part 2:
Specification for
Stainless and  Heat
Resisting Steel Plate,

Sheet and Strip"
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BS 2767 1991

BS EN 1982 : 1999

BS EN 10095 : 1999

"Manually Operated
Copper Alloy Valves
for Radiators”

"Copper and Copper

Alloys Ingots and
Castings"
"Heat Resisting

Steels and Nicked
Alloys"

BSP (BRITISH STANDARD PIPE)

EJIMA

(EXPANSION

JOINT

MANUFACTURER’S ASSOCIATION)

ISO(INTERNATIONAL

ORGANIZATION FOR

STANDARDIZATION)

ISO 3147 1999

ISO 6552 1980

ISO 6553 1980

ISO 6704 1982

ISO 6948 1981

ISO 7841 1988

ISO 7842 1988

"Heat Exchangers-
Verification of
Thermal Balance of
Water-fed or Steam-
fed Primary Circuits —
Principles and Test
Requirements"

"Automatic Steam
Traps — Definition of
Technical Terms"

"Marking of
Automatic Steam
Traps"

"Automatic Steam

Traps — Classification"

"Production and
Performance
Characteristic  Tests
for Automatic Steam
Traps"

"Methods for
determination of
Steam Loss of
Automatic Steam
Traps"

"Methods for
determination of

Discharge Capacity of
Automatic Steam
Traps"
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MIL ( MILITARY STANDARDS)

MIL S-4456 "Shock, Variable
Duration, Method and
Apparatus for"

MIL S-901D "Shock Tests
H.I.(High Impact)
Shipboard Machinery,
Equipment, and
Systems,

Requirements for"
NEC (NATIONAL ELECTRICAL CODE)

NEMA (NATIONAL ELECTRICAL
MANUFACTURERS ASSOCIATION)

NFPA (NATIONAL FIRE PROTECTION
ASSOCIATION)

NFPA 70 : 2005 "National Electrical

Code"
NPT (NATIONAL PIPE THREAD)

OSHA (OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION)

SHEMA
EQUIPMENT
ASSOCIATION)

(STEAM HEATING
MANUFACTURERS

UBC (UNIFIED BUILDING CODE)

UL (UNDERWRITERS LABORATORIES INC)

"Standard for Household

Refrigerators and
Freezers"

UL 250

UL 372 "Standard for Primary
Safety Control for Gas
and Oil-Fired
Appliances”

UL 399 "Standard for Drinking
Water Coolers"
"Standard  for  Duct

Heaters"

UL 1996

12

Ol s LB oL po

S s anj &ly QL@‘}”" MIL S-901D
(Lol ay,0)
NASWE S

S99, ‘_nga\JLcL..; 9

(By ko b)) NEC

(B s 50w Lo cpoxil) NEMA
(T Jilie yo cbslis oo cyoil) NFPA
" 8y ke 4l NFPA 70 : 2005

() 093y o o laitiwl) NPT

(o (Soos] 9 Caodlw Cu o) OSHA

b gl Ol Bwijle azol>) SHEMA
G

(Jglaso s ylosslw aobml) UBC

(2 lojT Ol (Fassanl) UL

5 by iy o)l.st';Ml" UL 250
" S sl

adgl slo S8 (6l o)l.st';Ml" UL 372
sl Ko pgate gl
Ui g g i
"@%AL.:T

sl S s slp d)‘&l.l;»‘" UL 1996
"GILSLT



IS

Jan. 2010/ YYAA o

IPS-M-AR-225(1)

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-E-GN-100 "Engineering  Standard
for Units"

IPS-E-TP-100 "Engineering  Standard
for Paints”

IPS-M-PM-115 "Material and

Equipment Standard for
Centrifugal Pumps"

3. DEFINITIONS AND TERMINOLOGY

3.1 Bellows

The flexible portion of an expansion joint
consisting of one or more convolutions
[/corrugations, generally including collars at
each end for attachment to end fittings.

3.2 Cabinet Breaker Strip

A separate insulating element or integral
insulating extension of the cabinet interior
surfaces around the periphery of the cabinet
door or drawer opening(s) which functions as a
thermal barrier to minimize heat flow to the
interior of the cabinet.

3.3 Combination Refrigerator-Freezer

A cabinet which consists of two or more
compartments, with at least one of the
compartments designed for the refrigerated
storage of foods at temperatures above 0°C
(32°F) and with at least one of the
compartments designed for the freezing and
storage of frozen foods at average temperatures
of  -13.3°C (8°F) or below and typically
capable of being adjusted by the user to a
temperature of 0°C (32°F) or below.

3.4 Drinking Water Cooler, Bottled

One which employs a bottle for storing the
supply of water to be cooled and which utilizes
a faucet for filling glasses or cups.

3.5 Drinking Water Cooler, Bubbler-Type

One which is equipped to use water under
pressure from a piped system as a supply to the
cooler and which employs a valve in the
drinking water line for controlling the flow of
water to a bubbler or open flowing stream so

13

(ol @l cdsi g ,laibiwl) IPS

&l PSRRI O)‘JJLI.M}‘“ IPS-E-GN-100
"Lﬁs)}‘s

"L, sl SRR sl IPS-E-TP-100

Slp Y5 g Sliges o lustesl” IPS-M-PM-115

IS (Slee)  sloanls
U e
oils 9 oyl Y
dwgld V-V
wz b So el bladl 5y S Slasl LB iy
$lp pladdsh ot Lzl o 50 Logae o5 ool iy
Lol gl cYlasl a4 g

daniS 3u550 4lgi Y- ¥

0uisS (Bile F9,0 zolaw anlol b 3o coiS e s3>
Loy ()ales Lo Slibl 4 andd p3L6 olo
09 4 LS ol (05 A lp &5 andd gas
S (oo Joo (2le S @le plgre il

S o o Jlm Y-V

Cewd &S (5 0k Cond iz b g0 Juld ol (glanad
so sles 3188 (53,5 035 (sl Ltend 51 (Ko oS
Wil oad (Hhb (Coled)B az ;0 YY) gl az o
slaldc 53,5 0p>3 lp Lond 5l (S oS S by
N ogades a0V Sk slalos jo 0035w
b a4 g 0l ead (b ol 5 b (Cald )l 4z
42,0 YV) ugeades a0 jio lales (sl aiges
Sl i BB )5 b eSTL (Soles )

Moo i%e (50 o T F-¥

0,03 Sl Sop ok S el el S5 O
Glr et S5 00,5 2 il oS Gawalal Ol (el
Gl sloold b beplsd (055

Figd £ 5O T B-F

ol b cwl oo pome Gla5s5 @ S8, ol oy
A el (550 e @y 0s Sy ailoles I lid
005 U5 @l Gaalal Ol b3 s spb g

ooliial (b > o8 b ande> oym lp of obz


user
Underline

user
Underline

user
Underline


IS

Jan. 2010/ YYAA o

IPS-M-AR-225(1)

that the water may be drunk without utilizing
glasses or cups.

3.6 Fresh Food Compartment

In a household refrigerator, that
compartment(s) designed for the refrigerated
storage of food at an average temperature
above 0°C (32°F). Special compartments
designed for the storage of fresh foods at
temperatures near 0°C (32°F) shall be
considered part of the fresh food compartment.
Special compartments of  combination
refrigerator-freezers operating at average
temperatures between -13.3°C (8°F) and 0°C
(32°F) shall be considered part of the fresh
food compartment.

3.7 Freezer Compartment

In a basic refrigerator, the compartment
designed for short-term storage of food at
temperatures below 0°C (32°F) in a
combination refrigerator-freezer, the
compartment(s) designed for extended storage
of frozen foods at an average temperature of -
17.8°C (0°F) or below and having inherent
capability for freezing of food.

3.8 Fan Shroud

A protective housing which surrounds the fan
and which may also direct the flow of air.

3.9 Household Refrigerators

A cabinet or any part of a cabinet which is
designed for the refrigerated storage of food at
temperatures above 0°C (32°F) which has a
source of refrigeration and which is intended
for household use. It may include a
compartment for the freezing and storage of ice
and/or for storage of food at temperatures
below 0°C (32°F).

3.10 Household Freezers

A cabinet which is designed for the extended
storage of frozen food at an average
temperature of  -17.8°C (0°F) or below and
with inherent capability for freezing of food,
which has a source of refrigeration and which
is intended for household use.
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3.11 Tie Rods

A device used to prevent over traversing an
expansion joint and capable of withstanding
full pressure loading.

3.12 Unitary Coolers

Unitary coolers or drinking water coolers with

mechanical refrigerating system are self-
contained and factory assembled in one
structure.

3.13 Unit Heaters

A direct-heating, factory-made, encased

assembly including a heating element, fan and
motor, and directional outlet.

4. UNITS

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

5. CONFLICTING REQUIREMENTS

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

Purchase order and
variations thereto.

- First Priority:

Data sheets and
drawings.

- Second Priority:

- 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
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PART 1

DRINKING WATER COOLERS
6. DRINKING WATER COOLERS

6.1 General

This Standard covers the specifications
requirements of drinking water coolers as
required per job demand. The certification by
manufacturers of drinking water cooler
covered under ARI standard shall also be
applied to this Standard, complying to ARI
1010:1994 and shall include the following
requirements:

a) That the units will operate continuously
without damage for four hours under the
adverse maximum operating conditions as
indicated in standard ARI rating table.

b) That no condensed water will drip or run
from the water cooler under the conditions
specified for the Insulation Efficiency Test.

¢) That the units will operate satisfactorily
as specified for the High and Low Voltage
Tests.

Note:

This Standard does not apply to individual
refrigerating system assemblies such as
compressors, condensing units or condensers
for separate use.

6.2 Classification

6.2.1The self-contained drinking water cooler
is classified into the following types:

a) Bottle water cooler

Employs a bottle or reservoir for storing
the quantity of water to be cooled and a
faucet or similar means for filling glasses
or cups or other containers. It also
includes a waste water receptacle.

b) Pressure type water cooler

Supplied with potable water under
pressure including a waste water
receptacle or means for disposing water
to a plumbing drainage system. These
coolers can be provided with the
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following dispensing means:

- Bubbler type (without utilizing glasses or
cups)

- Faucet type (utilizing a faucet or other
suitable means for filling glasses, cups or
other containers).

¢) Compartment type water cooler

Which also include a refrigerated
compartment with or without provisions for
making ice.

d) Hot and cold type water cooler

Which also include means for heating and
dispensing potable water for making instant
hot beverages and soups.

e) Remote type water cooler

Function of cooling potable water employed
for delivery to remotely installed dispensing
means.

6.2.2 Based on performance requirements of
ARI standard the following symbols shall be
considered for type (style) of installations:

F  Free Standing

FW Flush-to-Wall

W  Wall Hung

WS Wall Hung-semi recessed
R Remote

RE Recessed

6.3 Design Criteria

Each unit shall be capable of meeting the
following design criteria.

6.3.1 Operating conditions

In tropical climate of humid and dusty
conditions for maximum dry bulb 49°C
(120°F), wet bulb 27°C (80°F) and radiation
temperature of 82°C (180°F).

17

2,5 el ) ]
Lobglsd 51oeslinal (g0 St g5 -
(ERESC
by b ol b 5l esliiul L) 6pd g9 -
Llopled do (lod (59,55 Glr 6,50 cwle
(s Bl

i Wz g9 oSO ol (g

LLooad gilusm o So ol (pizren oS

Lol g3l 2 $lp (S O 9

Sy gp S £9 SO ol (0
clloy g Gale,S Glp (ley Jolds (pizeen a5
“pe 9 b garisl (3,5 Sy sl (Suali]

Lol (5,58 5o

alold o of cuiloy g9 LSS ol (@
(@) 590

4 hew @lp 1) Soelsl O ((So,m o ol
WS 3y ¢y90 alold 15 00l el mjei bl

ARI sl @3,55 Sllll ululyy Y-Y-5

ad S a0 ceal (Ghg) €9 lp b ) slasls

:Q}Jb
S| O3] F
Jso b zhess  FW

5 das Jlgs 4 aisugl WS

s RE

&b Gl Y-F

2y bl Gl 4 2955l 4 0B Wb ol o
B klpl V-Y-F

905 5z GpmeS glgm g Ol Lulpd p0 088
Ovgeds a0 T St Ol aniin b o S
M) ogends 48 YV 5 Ol d(Colgs )b a> 0 1Y)
VAS) (wgaedis a0 AY il (slos 5 (Culed B ax 0
(ol 8 ax o



IS

Jan. 2010/ YYAA o

IPS-M-AR-225(1)

6.3.2 Capacity limitation

The capacity limitation of the water cooler
shall preferably be rated in the following three
classifications:

b b o ogaxe Y-Y-F
08, dw ,o Wb L>u.>).: S Sp l (bl Cudgame

il o ol i 5 s

- Low capacity within, liters/hr
Om S omb ol - e R e 2

- Medium capacity within, liters/hr
o o gt o 40 | to 80 ol s 2

- High capacity within, liters/hr.
o o Vb i s - 80 | to 120 ol s 2

6.4 Central Systems

6.4.1 General

The central circulating drinking water systems
can be used for big buildings such as multi-
story office building, hospitals etc., commonly
consisting of central water chiller, distribution
pipings and individual drinking fountains.

Note:

The material specification for the central
system is not included in this Standard.

6.5 Unitary Coolers (Self-Contained)

6.5.1 General

6.5.1.1 These units shall be factory assembled
free-standing in one structure, suitable for
various type of institutional and industrial
application.

6.5.1.2 The enclosure shall cover risk of
internal parts and equipment damage as
specified by National Electric Code, NFPA-70
and bonding for grounding parts in accordance
with UL 399. The rating condition standard
shall be in accordance to ARI 1010:1994 and
method of testing shall conform to UL
399:1993.

6.5.1.3 The self-contained refrigeration system
shall be electrically operated by hermetic
compressor up to 80 L/hr and semi-hermetic
motor for up to 120 liter per hour cooling
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capacity. The electrical characteristics shall be
as mentioned in the data sheet. The method of
testing shall conform to ASHRAE 18:1987.

6.5.2 Component specification

The self-contained unitary cooler units shall
include minimum requirements of the
following components:

1) Cabinet constructed of 1.30 mm (18
gage) corrosion proof, finish in enamel or
stainless steel.

2) Sink top heavy gage 1.22 mm (18 gage)
stainless steel, fitted with suitable outlet
arrangement, in one piece stamping.

3) Tank heavy gage 1.22 mm (18 gage)
stainless steel, pressure shall be tested to 1
MPa (150 p s i) with high density fiber
glass or polyurethane external insulation 25
mm (1 in) thickness and galvanized sheet
jacket as vapor barrier.

4) Evaporator, seamless copper suitable for
refrigeration quality with electric tinned
externally. The evaporator unit shall be
inclusive of expansion valve, thermostat
range (4°C to 21°C) and freeze control, as
required.

5) Hermetic motor compressor operating
preferably with HCFC, CF-CFC free (ozone
friendly) refrigerant gas, suitable for small
and medium size. The large size unit shall
be with hermetic or semi-hermetic motor
compressor operating preferably with R-
134A and or R-410A and or R-407C
refrigerant gas.

6) Dispensing arrangement shall be fitted
with hygienic guard complete with relevant
automatic flow control, made of good
quality cast brass chromium plated material
or approved equal. The type of dispensing
(outlet) arrangements shall be bubbler type
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or faucet type as mentioned in the data
sheet.

Note:

The style of installation of these water coolers
shall depend on job requirements and design
engineer’s discretion, either of which shall be
conveyed to the manufacturer.
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PART 2

ICE CUBE MAKING MACHINES
7. ICE CUBE MAKING MACHINE

7.1 General

7.1.1 The automatic ice cube making machine
(batch type) shall be suitable for commercial
and institutional purposes inclusive of the
following major items:

1) Water circuit

2) Ice removal assembly
3) Ice storage bins

4) Refrigeration circuit
5) Electrical devices.

7.1.2 The unit may not necessarily be shipped
in one package. It may be either self contained
(ice-making  mechanisms and  storage
compartment in an integral compartment) or it
may be split system ice maker (ice making
mechanism and condenser or condensing units
in separate sections).

7.1.3 The certification by manufacturers as
covered under ARI standard is also applied to
this Standard. The automatic commercial ice
maker shall comply with ARI 810:2007 and
Ice storage bins shall comply with ARI
820:2000 standards.

7.1.4 The water flow through the unit during
the freezing process shall be free of air
bubbles, sparkles etc.

7.1.5 The ice cube size shall preferably not
exceed 40 mm and recommended meet to
within the following requirements:
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ICE TYPE SHAPE WEIGHT (APPROX.)
& ey Jso (25%5) 059
Super cubers Round Large 30 grams
o oosSe 5 S oS
Medium 20 grams
bgie pA Y
Small 8 grams
Sz 5 A
Cubers Square Standard 13 grams
o oonSe & RREEI pSY
Half-Dice 7 grams
odds doud eV
Contour Flat Standard 7 grams
ool S sl Jilo s sl pSY
Nuggets Flake (compacted) Standard 1 grams
SlasSs (03 y23) _onald s st £S5

Note:

Flake, fragmented, scale and crushed ice are
not covered in this Standard.

7.2 Design Limitations

The approved units shall conform to AHAM
Standard HRF-1:1986 and designed to the
following parameters:

a) The unit shall be suitable to operate for
the following maximum outside operating
conditions:

1) Dry-bulb temperature up to 45°C
(113°F)

2) Wet-bulb temperature up to 29°C (
85°F)

3) Sun ray temperature up to 82°C
(180°F).

b) The capacity range of the ice maker shall
be available from minimum 10 kg (22 Ibs)
to maximum 1946 kg (4290 Ibs) of cube ice
per 24 hours.

7.3 Standard Rating Conditions

Based on ARI standard 810:2007, the
conditions of testing for standard ratings shall
be considered as follows:
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- Ambient temperature: 32.2°C (90°F)
- Water inlet temperature: 21.1°C (70°F)

- Water inlet pressure: 207+21 kPag (30+3
psig)

7.4 Construction and Materials

7.4.1 The water pan shall be able to hold large
guantity of water in stainless steel bins to
insure sufficient water available at the
beginning of each freeze cycle.

7.4.2 The internal parts shall be easily
removable for servicing. "Wet" parts shall be
either stainless steel or bronze for maximum
rust corrosive resistance.

7.4.3 The outer shell shall be stainless steel or
heavy gauge galvanized with rust resistant
coating on outside and inside insulated with
high density fibreglass or foamed urethane
insulation.

7.4.4 The units shall conform to ASHRAE
29:1988 and be factory wired, piped and tested,
and mounted on metal skids.

7.5 Harvesting

The ice cube machines shall be in batch-
process units using hot gas for melting the
bond between ice and evaporator coil. The
harvesting shall be through automatic
operation functional by a pre-set timing device.

7.6 Storage Bin

The storage bin shall be able to store up to
minimum 50% of the daily production of
sanitary type of solid hygienic and long lasting
ice.

7.7 Refrigeration Unit

7.7.1 The refrigeration unit shall be self-
contained either air cooled or water cooled
suitable  for either R22 or HCFC
(Hydrochlorofluorocarbons), CF-CFC
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(Chlorofluorocarbon) free (ozone friendly)
new modified refrigerant same as R-134A and
or R-410A and or R-407C Ozone Depletion
Potential (ODP) free refrigerant gas. All
compressor motors shall be tropicalized for up
to maximum ambient temperature of 45°C
(113°F). The compressors shall be hermetic or
semi hermetic, suitable for direct drive as
mentioned in the data sheet.

7.7.2 The hot gas process shall be provided
with automatic hot gas defrost or electric
defrost arrangement as indicated in the data
sheet.
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PART 3
REFRIGERATORS AND FREEZERS

8. REFRIGERATORS AND FREEZERS

8.1 Classification

The classification shall apply to the following
configurations of contemporary packaged
refrigerators and freezers:

1) Refrigerators and combination
refrigerators and freezers

a) Single door refrigerator
b) Side-by side combination
¢) Top-mount combination
d) Under counter refrigerator
e) Compact refrigerator.
2) Freezers
a) Upright freezer
b) Chest freezer (deep freezer).

8.2 Design Criteria

Unless otherwise provided or the operation
facilities necessitates, the following design
criteria shall comply:

a) The refrigerators and freezers shall be
suitable for indoor installation against side
wall or in line-up providing adequate (per
manufacturer’s recommendation) air
clearance space on side, top and back of
each unit.

b) The under the counter unit shall be
suitable for exposed or recessed mount.

c) All units shall be fully charged with
ODP-free blended refrigerants conforming
to ASHRAE 34:2007.

d) The electric cord shall be with 3-wire 3-
pin plug for phase; neutral and earthing
connections to current rating of 220 V
single phase -50 Hz AC supply.
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e) For dissipation of heat, refrigerators up to
424 liters (15 cu ft) shall be equipped with
naturally (air) cooled condenser and those
larger shall be with AHAM-approved
mechanically (fan) cooled condenser.

f) For circulation of cold energy, the freezer
compartment of top-mount combination
refrigerators 424 liters (15 cu ft) and larger
shall be equipped with AHAM-approved
evaporator fan.

g) Refrigerators 225 liters (9 cu ft) and
larger shall be provided with one or two full
width equally sized crispers (drawers) in the
bottom storage compartment.

h) Under the counter compact refrigerators
shall be single door with manual defrost and
capacity limited to size 170 liters (6 cu ft).

i) The overall unit capacity shall be in the
range of 142 liters to 708 liters or 0.14 m3 to
0.708 m3 (5 cu ft to 25 cu ft) and the cabinet
shall be non-sectional type with vapor-
compression refrigerating machinery
compartment located under the storage area
for accommodating the compressor or the
condensing unit.

8.3 Standard Specification
8.3.1 General

8.3.1.1 The Standard appliance shall be
electrically powered suitable for operation
under arduous and humid conditions from
minimum ambient of 23.9°C (75°F) to
maximum 43°C (110°F) dry bulb temperature
and wet bulb temperature of 27°C (80°F).

8.3.1.2 The relevant unit shall be capable to
maintain storage (cabinet) temperature between
0°C and 4°C (32°F and 39°F) for preservation
of fresh food.

8.3.1.3 The sealed refrigerating system shall
include a compressor with maximum copper
winding and heavy iron core, evaporator,
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condenser, drier strainer, capillary tube and
connecting tubing.

8.3.1.4 The compressor unit shall be capable to
withstand to operate without hindrance on
voltage fluctuations of +10% on standard
rating. Should the voltage rating be other than
specified, for safety purposes, a transformer
shall preferably be built into the equipment
(and not supplied as a separate item).

8.3.2 Cabinet

8.3.2.1 The cabinet shall preferably be lined
with  Acrylonitril-Butadiene-Styrene  (ABS)
polymer liner and shall be fully vapor sealed
designed for specific requirements of its
refrigerating system.

8.3.2.2 The cabinet material shall be single
fabricated steel structure and its inner and outer
walls insulated with high density insulation
material.

8.3.2.3 The outer shell shall be coated with
synthetic enamel or baked enamel and the
finish coating shall be as mentioned in the data
sheet.

8.3.2.4 The shelves shall be adjustable and
moveable, with material and type as mentioned
in the data sheet.

8.3.2.5 The interior lighting on each door shall
be with automatic micro-switch activated by
the opening of the unit door.

8.3.2.6 On single-door models the frozen food
storage shall be top mount, that is the freezing
compartment located on the top of the general
food storage compartment.

8.3.2.7 On side-by-side models the frozen food
compartment shall be provided with separate
exterior door, that is a two-door cabinet with
separate inner liners fully housed in a single
outer shell.

8.3.2.8 The cabinet of chest freezers and
upright freezers shall be provided with a
suitable lock and key and an exterior indicator
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light to indicate operation and alarm status.

8.3.2.9 Gaskets shall be heavy-duty one piece
vinyl with magnetic insert, vulcanized corners,
thermal barrier channel without use of screws
or clips.

8.3.2.10 The breaker strip shall preferably be
non-conductive, smooth extruded vinyl snap-in
type, without use of exposed screws.

8.3.3 Doors

8.3.3.1 Latching of doors
accomplished by mechanical or magnetic
latches that compress relatively  soft
compression gaskets for positive seals.

shall be

8.3.3.2 Gaskets shall be similar to clause
8.3.2.9. and made of either extruded rubber,
vinyl compounds or with magnetic materials
embedded.

8.3.3.3 The insulation shall be fiberglass or
foamed-in-place polyurethane material bonded
to door covering as one rigid section.

8.3.3.4 The door openings shall be right hand
swing, fully accessible to 90 degrees within
cabinet dimensions and provided with door
stops at 150° (to prevent hitting nearby items).

8.3.3.5 The inner door area shall preferably
have space for dairy and other items with deep
door shelves.

8.3.3.6 Doors and its hardwares shall be
durable to withstand the open and shut
frequency for over 300000 times during its
lifetime.

8.3.4 Hard wares

8.3.4.1 The handle shall be contour edge
mounted, made of extruded aluminum with
modern and decorative insert as mentioned in
the data sheet.
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8.3.4.2 The hinges shall be chrome plated cam
lift with automatic door closer and stay open
position.

8.3.5 Refrigerating system

8.3.5.1 Aiir cooled condensing unit with bottom
vented hermetically sealed high torque
permanently lubricated compressor shall be
self-contained and thermostatically controlled.

8.3.5.2 Unless otherwise mentioned, the
evaporator shall be plate type, incorporating an
approximately 13 mm (*2") OD copper tube
coil on stainless plates fitted behind the centre
mullion and (suitable for ice making) capable
to produce a minimum of four ice trays of ice
cubes per 12 hours. (Manufacturer’s alternate
design shall be given due consideration subject
to the company’s approval.)

8.3.6 Defrosting

8.3.6.1 The refrigerator shall be equipped with
defrosting which can be accomplished either
by manually turning off the switch or by
manually initiating a forced heat defrost cycle
as indicated in the data sheet.

8.3.6.2 The overall defrost shall be based on
manufacturer’s standard design, including
where required defrost drain pan. The frost-
free units shall be equipped with electric strip
heaters per ASHRAE requirements.

8.4 Material Selection

Special advantages of the comparable units, for
which preference shall be given (when
specified) during selection of units, are
considered as follows:

a) Humidity controls (to maximize storage
life of fresh fruits and vegetable).

b) Extra-cold compartments, keeping
temperature above freezing (to maximize
storage of meat and fish).
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c) Deep dairy compartments (to keep large
cheese and tubs of butter away from odor).

d) Door cuddlier (to keep jars and bottles
from sliding).

e) Adjustable front wheels with leveling
system.

f) Door lock with pop-out (self-ejecting)
key for freezers.

g) Adjustable full width cabinet and door
shelves moving up or down for easy
storage.

h) Minimum insulation thickness for
upright and chest freezer with 64 mm (2%2")
urethane or fibre glass or combination of
both. The foam insulation shall be
chemically engineered to contain half the
refrigerants (weight per volume).

i) Complying with the following ASHRAE
requirements:

- The total heat load in the cabinet shall be
equal to or less than 6% for fan motor and
4% for defrost heater.

- Materials and manufacturing method for
the cabinet.

j) Epoxy-coated adjustable slide-out or
cantilevered white wire shelves or tempered
glass shelves, free of tarnish or chip.

k) Counterbalanced and self aligning lid of
the chest freezers.

I) Temperature control panel, to adjust two
independent settings, each one for the
refrigerator and freezer compartments both
with safety automatic control arrangements.

m) Coil (condenser) free back.

n) Reversible textured steel doors.
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0) Recessed or decorative door handle and
similar color to toe grille.

p) Glass-lidded
compartment.

vegetable food

g) Dispenser for producing either chilled
water or cubed/crushed ice.

8.5 Ratings and Safety Requirements

8.5.1 The method of computing storage
volume and shelf area shall comply with
AHAM Standard HRF-1:1986.

8.5.2 To protect the unit from electrical shocks,
fire dangers, and hazards under normal and
abnormal conditions, all refrigerators and
freezers shall comply with Underwriter’s
Laboratory Standard UL-250.

8.5.3 Cabinet material and manufacturing
method shall comply beyond the version
required by ASHRAE.

8.5.4  Safety codes for Mechanical
Refrigeration ASHRAE 15:2001 and Number
Designation and Safety Classification of
Refrigerants ASHRAE 34:2001 shall be
referenced and applied wherever deemed
essential.

Note:

Safety provisions as addressed by relevant
codes of OSHA, NFPA, ISO, ARI and
Authoritative international bodies shall be
acceptable and applied to this Standard.
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PART 4
STEAM SPECIALTY ITEMS

9. STEAM SPECIALTY ITEMS

9.1 Steam Traps

9.1.1 The steam traps shall meet the conditions
of 1SO 6552 to ISO 6554 , ISO 6704 , I1SO
6948 , ISO 7841 and ISO 7842 (where
applicable) and designed and constructed for
use with saturated steam, and capable to
withstand water hammer. The end connections
of steam traps shall conform and be suitable to
the piping specifications. (Unless otherwise
mentioned all traps are arranged for horizontal
positions.)

9.1.2 The net ratings shall be in accordance
with recommended standards established by
the Steam Heating Equipment Manufacturers
Association  (SHEMA) or  authoritative
international bodies.

9.1.3 The end connections shall be available in

BSP, NPT, DIN and ANSI standards as
addressed in the specification.

9.2 Types of Steam Traps

The following types of steam traps (excluding
liquid expansion) are represented in this
Standard:
1) Thermostatic
a) Balanced pressure;
b) fixed temperature liquid expansion;

¢) bimetallic types.

2) Thermodynamic

Generally used on applications up to 4.34
MPa (630 psi) pressure.

3) Mechanical
a) Ball float and thermostatic;

b) inverted bucket or open top bucket.
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Note:

Since the liquid expansion steam traps are not
used in the HVAC industry, hence its material
description is not covered in this Standard.

9.2.1 Balanced pressure steam traps
9.2.1.1 Design parameters

The pressure and temperature range of the
steam traps shall be as listed below:

a) The maximum pressure shall be
maintained at any ranges from 0.7 MPa
(101 psi) to 3 MPa (435 psi).

b) The maximum design conditions for the
body shall be 2.5 MPa (362 psi) and
maximum allowable temperature 285°C
(545°F).

9.2.1.2 Sizes and connections

Sizes shall be available from 6 mm (¥%4') to 38
mm (1%2") in screwed, socket weld or flanged
connections (the size and connections shall be
suitable to the operating condition and piping
specification) arranged for straight and/or
angle positions.

9.2.1.3 Material specification

a) The body shall be in brass, bronze, steel
or stainless steel depending on the working
pressure, temperature and  corrosive
operating condition as mentioned in the data
sheet.

b) The capsule (thermal element) shall be
stainless steel supplied with various
standard commodity to operate on either
6°C (11°F), 10°C (18°F), 13°C (25°F),
20°C (36°F) or 24°C (43°F) below steam
temperature. The capsules shall be suitable
for various operating condition and
condensate velocity.

c) The integral strainer shall be of stainless
steel material with 1.2 mm (3/64") screen
according to BS EN 10095:1999, or a ’Y’
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type shape in the body construction in
accordance  with  the  manufacturer’s
standard design. The strainer gasket shall
preferably be in stainless steel.

9.2.2 Bimetallic steam traps
9.2.2.1 Design parameters

The pressure and temperature range of the
steam traps shall be as listed below:

a) The maximum pressure shall be
maintained at any ranges from zero to 4.34
MPa (630 psi).

b) Maximum operating temperature shall be
up to 350°C (662°F) and for 4.56 MPa (653
psi) pressure up to 450°C (842°F).

9.2.2.2 Sizes and connections

Sizes up to 13 mm (%2") shall be screwed and
from 19 mm (34") to 38 mm (1%") shall be
screwed, socket weld, butt weld or flanged
connections the size and connections shall be
suitable to the operating condition and piping
specification).

9.2.2.3 Material specification

a) The body and cover shall be in steel and
the internal components in stainless steel
suitable to the working pressure and
operating condition as indicated in the data
sheet.

b) The thermostatic element shall be of
corrosion resistant or stainless steel
material.

c) For description of strainer type and
material, Clause 9.2.1.3 shall apply.

9.2.3 Thermodynamic (or thermodisc) steam
traps
9.2.3.1 Design parameters

The pressure and temperature range of the
steam traps shall be as listed below:

a) The maximum pressure shall be capable
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to withstand up to 4.2 MPa (600 p s i).

b) The maximum operating temperature
shall be capable to withstand up to 427°C
(800°F).

9.2.3.2 Sizes and connections

Sizes shall be available in 13 mm (*2") to 25
mm (1") screwed, socket weld, butt weld or
flanged connections.

9.2.3.3 Material specification

a) The body, disc and cap shall be stainless
steel material suitable to the working pressure
and operating conditions.

b) The seat shall be stainless steel or
chromium steel subject to operating
condition mentioned in the data sheet.

¢) The strainer cap can be fitted with a blow
down cock valve and integrated with *Y’
type strainer with 1.2 mm (3/64") mesh
screen in stainless steel BS EN 10095:1999
or approved equal.

9.2.4 Ball float and thermostatic steam traps
9.2.4.1 Design parameters

The pressure and temperature range of the
steam traps shall be as listed below:

a) The maximum pressure shall be
maintained at any ranges from zero to 3.2
MPa (465 psi):

b) The operating temperature shall be from
149°C (300°F) to 400°C (752°F) in
coordination  with  relevant operating
pressure and type of unit.

9.2.4.2 Sizes and connections

Sizes shall be available from 13 mm (*2") to 50
mm (2") in screwed, socket weld or flanged
connections. (The size and connections shall be
on suitable to the operating condition and
piping specification). For double ball float type
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steam trap and high capacity traps a 100 mm
(4™ size with flanged ends shall be used.

9.2.4.3 Material specification

a) The body shall be in gray iron ,cast iron,
cast steel or stainless steel depending on the
working pressure and operating condition.

b) The float ball and lever shall be in
stainless steel material according to the BS
EN 10095:1999. The main valve and air
vent assembly shall also be in stainless
steel.

c) The trap shall be available with
thermostatic air vent or with steam lock
release or both as desired per job
requirements.

9.2.5 Inverted bucket steam traps
9.2.5.1 Design parameters

The pressure and temperature range of the
steam traps shall be as listed below:

a) The maximum pressure shall be
maintained at any ranges from zero to 5.9
MPa (1000 p s i).

b) The operating temperature shall be from
210°C (410°F) to 454°C (849°F) in
coordination with the relevant operating
pressure and type of unit.

9.2.5.2 Sizes and connections

Sizes shall be available from 13 mm (*2") to 50
mm (2") screwed, socket weld or flanged
connections. The size and connections shall be
suitable to the operating condition, piping
specification and type of unit.

9.2.5.3 Material specification

a) The body and cover shall be available in
cast iron, forged steel, cast steel or ductile
iron suitable to the working pressure and
operating conditions.

b) The bucket, valve, valve guide plate,
valve seat and valve lever shall be in
stainless steel material.
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c) For description of strainer type and
material, Clause 9.2.1.3 shall apply. The
strainer cap can be in cast iron or steel.

9.3 Control
Regulators)

Valves (Temperature

9.3.1 General

The control valves shall be normally open
(direct acting) or in normally closed position
(reverse acting) with single or double seat, in
stainless steel trim, activated by pressure
balancing bellows.

9.3.2 Limiting conditions

9.3.2.1 A minimum differential pressure shall be
adapted between operating condition and
manufacturer’s  specifications. The operating
design pressure shall be limited up to 2 MPa (300

psi).

9.3.2.2 The test pressure in cold condition of
the body shall be tested at 3.8 MPa (550 p s i),
and fluid temperature at 232°C (450°F) when
fitted directly to the control system.

9.3.3 Sizes and connections

Sizes shall be available from 13 mm (*2") to 50
mm (2") in screwed or flanged types suitable
for operating capacity pressure conditions.

9.3.4 Material specification

The materials specification shall include, but
not limited to, the following parts:

a) The valve body and bonnet material shall
be gunmetal, cast iron or steel according to
the BS EN 1982:1999, ASTM A48/48M
GRADE 40B and ASTM A216 GRADE
WCA respectively.

b) The valve closure member, valve seating
and return spring shall be stainless steel
complying with BS EN 10095:1999.

c) The bellows shall be preferably in
phosphor bronze material.
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9.3.5 Auxiliary options

Based on job requirements, the valve
manufacturers shall have the following options
available:

a) Electrical actuators

b) Electronic controllers

c) Temperature sensors

d) Pneumatic actuators

e) Pilot positioners

f) Self-contained controls.
9.4 Temperature Control
Acting)

9.4.1 General

9.4.1.1 It shall be suitable for air and/or fluid
sensor, used with two or three port valves and
immersion or wall mounting types, adjustment
at sensor. The sensors for immersion shall be
provided with union or pocket, for walls with
wall brackets and for air ducts with duct fixing
adaptors.

Systems (Self

9.4.1.2 The temperature ranges shall be from
-18°C (0°F) to 190°C (374°F) set to individual
manufacturer’s operating range suitable for
adjustment on each type of operation
conditions. The maximum differential pressure
for relevant control valves shall not exceed
manufacturer’s design condition.

9.4.2 Size and connections

Sizes shall be available for relevant valve two
port or three port sizes from 13 mm (*2") to
100 mm (4") in screwed or flanged
connections.

9.4.3 Capillary tubes

The capillary tube shall be PVC covered
copper in lengths of 2 m, suitable for extension
up to 20 meters (as desired per job
requirements).
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9.4.4 Material specification

9.4.4.1 The materials for outside air, on-off
duct air, fluid immersion sensor, and actuator
shall be in brass, the capillary tube in copper
with PVC covered. The integrated pocket for
immersion sensor shall be in mild steel,
copper, brass or stainless steel material in
lengths from 0.5 m (20") to 1 meter (36
inches).

9.4.4.2 The temperature control ancillaries
shall contain twin sensor, spacer and manual
actuators specified as follows:

a) Twin sensor adaptor body in brass
material, shall be coupled to a 2-Port or 3-
Port valve allowing the valve to be operated
by either actuators.

b) Spacer case shall be in brass material,
and bellows in stainless steel, suitable to be
coupled between 2-Port or 3-Port valves
and the actuator to enable the system to
operate at higher temperatures 350°C
(662°F).

¢) Manual actuator shall be in brass material
with plastic adjustment head, and coupled
to a 2-Port or 3-Port valve to enable the
valve for manual operation. A lockable
head shall be provided to prevent
unauthorized tampering with the setting.
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PART 5
HEATING TERMINAL UNITS

10. HEATING TERMINAL UNITS

10.1 General

10.1.1 For ease of identification the various
hot water or steam type terminal units are
classified as follows:

a) Radiators (steel, cast Iron, or
aluminum types)

b) Convectors
¢) Heating ventilation unit

d) Unit heaters, which are further
divided into:

1) Hot water or steam unit heater

2) Direct fired unit heaters which are
further subdivided into:

i) Gas fired unit heaters
ii) Electrical unit heaters
iii) Oil fired unit heaters
e) Gas-fired duct furnaces
) Heating coils (steam and hot water)
g) Electric duct heaters.
10.1.2 All ceiling suspended units shall be
provided with adequate hanger rod
arrangements.
10.1.3 Where units are to be packaged, it
shall be factory engineered and assembled,

including power and control wiring, piping
and temperature controls.

10.1.4 AIll units shall be adequately
supplied with drain and air vent
connections.
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10.1.5 Unless otherwise mentioned, proper
weatherproofing of all outdoor units shall be to
the responsibility of the manufacturer.

10.1.6 Unless otherwise mentioned, the
manufacturers shall provide adequate freeze-
protection controls and arrangements.

10.2 Design Criteria

10.2.1 For limitation on hot water and low
pressure steam system the following operating
range shall be considered:

1) For hot water system where:

a) Low temperature shall be below 121°C
(250°F).

b) Medium temperature shall be between
121°C (250°F) to 177°C (350°F).

¢) High temperature shall be between
177°C (350°F) to 232°C (450°F).

d) The overall maximum operating
pressure range shall be between minimum
0.414 MPa (60 psi) and 1.103 MPa (160

psi).
2) For steam system where:

a) The minimum low pressure and
temperature range shall be between 0.0069
MPa (1 psi) to 0.034 MPa (5 psi) and
121°C (250°F) to 232°C (450°F).

b) The medium pressure and temperature
range shall be between 0.034 MPa (5 psi)
to 0.103 MPa (15 psi) and 177°C (350°F)
to 232°C (450°F).

¢) The maximum high pressure and
temperature range shall be between 0.103
MPa (15 psi) to 0.517 MPa (75 psi) and
232°C (450°F) to 343°C (650°F).
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10.2.2 Where areas are used with personnel
occupancy of eight hours per day, the sound
pressure shall be maintained at A’ scale (max.
85 db).

10.3 Radiators

10.3.1 General description

10.3.1.1 Radiators shall be used with hot water
or steam to deliver heat to the room space by
convection. It shall be supplied preferably from
upper right hand side and drained from lower
left hand side. Every standard radiator shall be
equipped with radiator manual valve, key
operated air vent, radiator plugs with capped
connections including radiator supports and
anchors (each unit shall be applied with factory
prime coat of heat resistant paint, and finish
coat shall be applied at site after installation is
completed).

10.3.1.2 The radiators shall be guaranteed
against leakage and breakage durable for over
20 years of operation. It shall be fabricated
without sharp edges and projections shall be
without any irregularities and warps on their
body dies.

10.3.1.3 Radiator valve sizes shall be full bore
designed to have minimum resistance to flow,
suitable for pumped and gravity system. The
valve shall be capable to operate and regulate
efficiently and shall be water-tight to ensure
positive isolation.

10.3.1.4 The extent of radiator supply for hot
water covering valves and union shall conform
to BS 2767:1991.

10.3.2 Steel radiators

It shall be fabricated from cold rolled heat
treated steel of 1.25 mm thickness and 15 cm
wide tested for rated pressure up to 1.013 MPa
(147 psi), capable of handling hot water up to
0.773 MPa (112 psi) and water temperature of
82°C (180°F).
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10.3.3 Cast iron radiators

It shall be either column type or plate type
(column type preferred) and constructed of
high grade cast iron with long durable surfaces,
smooth with round edges, compact plain lines
and suitable for hot water up to 0.811 MPa
(117.6 psi) and temperature up to 82°C
(180°F).

10.3.4 Aluminum radiators

It shall be manufactured from corrosive
resistant aluminum alloys with high thermal
conductivity, high heat surface and high
output. The aluminum radiator’s thermal
output test shall be in accordance with 1SO
3147.

Note:

Adequate protective coating on above radiators
shall be provided to withstand shipment and
possible storage period at building site.

10.4 Convectors

10.4.1 It shall be constructed of steel finned
tube or small cast iron heating element
enclosed by metal cabinet in various depths,
sizes and lengths suitable for safe location
under windows, for recessed or wall hung
installation.

10.4.2 The cabinet shall be able to fit the unit
firmly with provisions for minimum by-pass
through the heating element.

10.4.3 For hot water or steam services the
testing and rating procedure shall conform to
authoritative international standard.

10.5 Heating Ventilating Units

10.5.1 It shall be available in draw-through or
blow through configuration complete with
galvanized casing, floor or ceiling mounted
single zone wunit. It shall comprise of
centrifugal fan, hot water or steam coil with
seperate coil removable section, drain pan, fan
section, mixing box and permanent filter
section complete with inlet parallel damper
fully accessible for ease of service and
inspection. Units shall be suitable for indoor
application, truss mount, floor mount or wall-
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mounted. (Special weatherproofing
arrangements shall be made by the
manufacturer for outdoor applications.)

10.5.2 An adequately designed forced draft fan
and environmental control system shall be
furnished for provision of contaminant free
heated air introduced into space.

10.5.3 Subject to job requirement the units
shall be available for addition of sections to
accommodate humidifiers and other
accessories as specified in the data sheet.

10.6 Hot Water or Steam Unit Heaters

The unit heater shall be ceiling suspended
factory fabricated and include, but not limited
to, the following:

a) Heavy gage sheet steel zinc-coated inside
and out painted with one coat of high grade
primer, complete with vertical or horizontal
adjustable louver and fin tube coil for down
blow or horizontal blow applications.

b) The propeller or cabinet type fan with
fan guard and electrical motor of suitable
kW(horse power) rating at 1.15 service
factor shall be suitable for hot water up to
163°C (325°F), 1.55 MPa (225 psi), and
steam from 0.414 MPa (60 p si) to 0.517
MPa (75 psi). (The safety electric protection
shall be in accordance with NEC Standard.)

¢) The heating capacity (with propeller or
cabinet type forced draft fan) shall be
limited to 70000 kcal/hr output.

d) Manufacturer’s instructions shall be
followed as a guideline for arrangements,
mounting height, heat coverage, final
temperature, and connection outlets.
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10.7 Direct Fired Unit Heaters

10.7.1 Gas fired unit heaters

It shall be AGA rated, factory assembled,
round or rectangular type, ceiling suspended
combination of natural gas-fired burner with
blower fan and stainless steel heat exchanger
suitable for high heating capacity, capable to
operate either with propeller or cabinet type
fan (blower) representing, but not limited to,
the following components:

a) The burner material shall be aluminized
steel (stainless steel) with non-clogging,
slotted ports designed for good lighting
characteristics without noise of extinction.

b) The casing shall be heavy gage steel with
rounded corners and baked enamel coat,
with vertical or horizontal adjustable louvre.
The casing shall also include a hinged
bottom panel for easy access to the burner
compartment.

c) The propeller or centrifugal blower
model fan and motor shall be for low dB
noise level to minimize vibration and noise;
suitable for maximum throw of 20 m (65
ft). The blowers shall be statically and
dynamically balanced. The propeller shall
be statically balanced equipped with a 360
degrees safety fan guard.

d) Primary heat exchanger tubes shall be
direct-fired in aluminized steel (stainless
steel as option) machine welded and stress
free to provide optimum efficiency. The
secondary heat exchanger plate shall be
preferably made of type 409 stainless steel.

e) Gas control valve for automatic operation
of pilot ignition with or without lockout,
established only on call for heat and turned
off after thermostat is satisfied as mentioned
in the data sheet. All safety control shall be

45

adeds b ooaidS o5 2w bS5 V-
g3l (B gl Se 8 V-V
(AGA) K0l 55 avwho o lasbin] b b Lyl
L oS gg 5l woad Jlaw ala IS o 0nls s e
5 5 oSy e I oigd (gl wog (el
byl sl eaed ok b e b S Jrie
Loohotn b 005, @ ol wnil oby oale)S
syl oaims ioled 5 oil (slawad g45 (oind) (y30b
ails Ll 4 ogame Jg 5
Loood ude s0¥s8 olge 31 Wb i (I
AS Hloyld gladiss; b (o3 S35 oYs8) poriiesl]
st o Sy oly 45wl oad asle i S
ond Lk ad Gheals las a9 (ud b,
sl
LYY Colsids (sl oY55 iz il w2y (o
a3 b o 4y el Y 5 0ad 5,5 slaatys
Db Grizes oy all (g0ges b 88l oo das LB
@ Coly gy sl oV o amio gl
il e Ceand
155 eanes (Algee) Hgige 5 O3k Jae (g
pS Shho ghe pgare aols hota b S,
Slp s S aeS |y las g i3 Lo ol b ows
(g8 FO) o Vo ol @ lgo aiiy Ol
by g @bl Sl 5ol beaies ol el
bl 5B 51wl Gty il (ojlge) aiejl s
Slaz o Y8 sl blas 4 e 5 00l aiejl
3k ok
et gg 5l b adgl 2bS Jowe slaal (0
poiragl] gy Shls SV iz | g et
p Sy Ve ez 1 lans
@3k b sl g 039 (ble o (5, Sig>
@beS Jow amio wll g5 5l g)le ange
w5l 409 g5 o35 55 Y58 5l b b 5 4l

& Hgea)

..\...ul; o
sy Al a3 oS 6l S8 S8 b (2
Ji8 90 b L (S5, ) sk (G218 ) 09,8

9995 (oo plo Lo)S @ 5ls plKigy Jasd ()b > alad
odds S8 Sy ools o 4.3;31 Gollae Lleo Ryl 3o



IS

Jan. 2010/ YYAA o

IPS-M-AR-225(1)

designed for operation with natural or
propane gas in accordance with UL-372.

f) The unit shall have a factory mounted and
wired integral power exhauster directly
connected to the wunit collector box
assembly. It shall also include safety
pressure switch designed to prevent pilot
and main burner ignition until positive
venting has been proved.

g) The unit shall be provided with a factory
designed blower enclosure and filter rack
assembly, and meet existing OSHA sound
requirements.

10.7.2 Electrical unit heaters

10.7.2.1 The unit shall comply with UL
standard designed for classified hazardous or
rugged industrial location and applicable under
UL temperature code of 260°C (500°F) for
Class | and for 165°C (329°F) for Class I

indicating maximum  operating  surface
temperature.
10.7.2.2 It shall be completely factory

assembled for horizontal or vertical air
delivery, suitable for commercial and industrial
applications, and comprising of the following
major features:

a) Constructed of minimum 2 mm (14 gage)
steel cabinet with adjustable louvers (air
deflectors) allowing directional control of
air and safety fan guard to shield moving
parts.

b) Copper conductor enclosed in steel
conduit to carry all the electrical power.

c) AMCA-rated propeller type fan of
suitable  capacity driven by  high
performance TEFC (Totally Enclosed Fan
Cooled) electric motor with thermal
overheat protection.
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d) Stainless steel pressure relief-valve (to
prevent over-pressure or excessive ambient
temperature).

e) Automatic reset capillary type high limit
temperature regulator.

f) Heating coil elements for open or close
system. The closed system shall be able to
use ethylene glycol to water mixture as the
heat transfer fluid in the heater core,
providing -45°C (-49°F) freeze damage
protection.

10.7.2.3 The following performance limitations
are recommended:

a) Heating capacity range from 2500 kcal/hr
to 50000 kcal/hr.

b) Maximum mounting height location up
to 3 m (10 ft).

¢) Heat throw shall be anywhere between
7.5 m (24 ft) and 12 m (40 ft).

d) Air temperature rise shall be not more
than 22°C (40°F).

e) Electrical power shall be direct single
phase or three phase in pure 50 Hz without
requiring any deration multiplier.

Note:

Air flow must not be interrupted or decreased
at any point of the element when coils are
energized.

10.7.3 Oil fired unit heaters

10.7.3.1 It shall be direct-fired units, able to
provide air on horizontal delivery for optimum
heating efficiency. The unit in draw-formed
steel casing shall be inclusive of centrifugal
fan, heat exchanger, resilient ceramic fibre fire
pot, pressure atomized gun-type burner
equipped with a stainless steel flame retention
head and housed inside a heavy gage metal
cabinet.

10.7.3.2 The unit capacity limitation shall
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preferably be between 25000 kcal/hr to 50000
kcal/hr, with minimum temperature rise of
35°C with about 15 m (50 ft) heat throw and
located at maximum height of 3.5 m (12 ft).

10.7.3.3 The unit shall be equipped with safe
and automatic operation, including safety shut-
off system, electric spark ignition, fan and limit
control with OSHA-approved fan guard.

10.7.3.4 The heat exchanger shall be equipped
with an inspection port, accessible clean out
ports and ample sized service door.

10.8 Gas Fired Duct Furnaces

10.8.1 These shall be AGA ratings free
standing unit comprising of combination of
natural gas fired burner with blower fan and
exchanger as a heat source.

10.8.2 It shall be suitable for central duct-type
air conditioning systems (installed down

stream from cooling coil), comprising
minimum requirements of the following
components:

a) Heat exchanger preferably stainless steel,
with warranty for 10 years against failure.

b) Gas burner suitable for any gas pilot
arrangement.

c) Control system together with interlock
between pilot and thermostat shall be two
position ranging between 50% and 70% of
full capacity operation. Also inclusive shall
be the interlock between gas valve and
system blower. Intermittent pilot ignition
single stage,two-stage or modulating gas

controls shall be provided, where
applicable.
d) The maximum and minimum

output/input performance shall preferably
meet the following data:
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INPUT
(2130399) 63959
Minimum 18750 kcal/hr (75000 BTU/hr)
aeS celo 3 IS VAVD . (celn o (5 2 YO+ 0)
Maximum 100000 kcal/hr (400000 BTU/hr)
s el j0 G JEgLS Ve vee (Celo g 52 Froeer )
OUTPUT
(CERY SO T g
Minimum 15000 kcal/hr (60000 BTU/hr)
deS el ;0 LSV (cslo o S 2P0 )
Maximum 75000 kcal/hr (300000 BTU/hr)
Andion el ;0 S VO e (Cels o g 5 o Ve )

Note:

The gas fired duct furnaces can be used as
reheat unit for tempering make-up air or for
straight heating or in process drying
operations.

10.9 Heating Coils (Steam and Hot Water)

10.9.1 It shall preferably be one or two row
type for hot water and steam heating services,
with serpentined copper tubing with supply
and return connections preferably on the same
side.

10.9.2 The unit design temperature limit shall
be up to 205°C (400°F) for steam coil and
163°C (326°F) for hot water coil.

10.9.3 The common type of coils depending on
heating media and capacity, can be any one of
the following:

a) A 16 mm (5/8") "U" tube copper bonded
with aluminum finned, inlet and outlet
connections shall be externally threaded in
seamless copper tube material. The heaters

shall be constructed of high strength close-
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grained cast iron corrosion resistance coils.

b) A 25.4 mm (1") seamless carbon steel
tube bonded with aluminum finned, inlet
and outlet connections, internally threaded
in seamless carbon steel material.

10.10 Electric Duct Heaters

10.10.1 It shall be in various step controls,
factory assembled units with either of the
following frame type configurations as
mentioned in the data sheet:

a) Slip-in, suitable for ducts up to 1829 mm
wide and 915 mm high (72" wide and 36"
high).

b) Flanged type, ducts larger than the
above.

10.10.2 The frame and terminal box material
shall be from heavy gage corrosion resistant
steel suitable for humidity and corrosive
environments. The steel plate thickness shall
be UL listed with rigid and suitable insulation.

10.10.3 The open coil staggered heating
elements shall be high grade nickel chrome
alloy resistance (capable to convert 100%
electrical energy to heat energy), mechanically
staked and heliarc welded to corrosion resistant
terminals .Each heater shall meet all
requirements of the National Electric Codes
(NEC).

10.10.4 Terminal box shall be NEMA 1
construction, designed per UL standard 1996.

10.10.5 Thermal safety devices shall include a
disc type automatic reset thermal cutout for
primary over temperature protection and
thermal links for secondary thermal protection.
All safety devices shall be accessible through
the terminal box without removing the heater
from the duct.

10.10.6 The built-in control compartment shall
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not be limited to the following items:

a) Pilot lights, visually indicated.

b) Removable knockout or conduit holes
located adjacent to the high voltage and
control voltage terminal boards.

c) Durable steatite insulators or ceramic
bushings.

d) Where necessary, relevant step-down
transformer and pressure switches (to
convert pneumatic signal to electric signal).

e) The primary automatic high limit device
sensitive to both radiant and convected heat
by bimetallic disc type action.

f)Built-in fuses and primary contactors (for
switching and step control).

g) Fan interlock relay with equipment
grounding lugs.

h) Hinged access door with latch and lock.

As an option a door interlock disconnect
switch shall be available.

i) Wiring diagram.
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PART 6
PIPING PROTECTION DEVICES

11. PIPING PROTECTION DEVICES

11.1 General

The types of pipe protection devices are
classified as follows:

1) Flexible pump connectors.

2) Expansion joints, which are further
divided into:

a) Single axial (flanged or screwed).
b) Copper ended.

¢) Articulated, hinged single, hinged
double and gimbal type.

d) Rubber type.
3) Expansion compensators.
4) Slip joints.
5) Flexible ball pipe joints.
6) Expansion joints for grooved piping.

11.2 Flexible Pump Connectors
11.2.1 General

11.2.1.1 It shall be available for sizes 50 mm to
610 mm (2" to 24") and installed between
mechanical equipment and pressure-line piping
designed to compensate for multi-plane axial,
lateral, and angular movement absorbing
stress, offsetting misalignment, reducing sound
and thermal expansion in non-tortional
applications.

11.2.1.2 The outer shield of flexible pump
connectors shall be available in the following
three styles:

a) Stainless steel laminated bellows.
b) Corrugated inner tubing (of either tin

bronze or 321 stainless steel) with outer
shield of wire braid of same alloy.
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¢) High grade flexible rubber reinforced
with neoprene.

11.2.1.3 The flexible braided connectors shall
be either in bronze or stainless steel hose and
braiding fitted for the following ends:

a) For bronze core: it shall be either with
tapered male nipples, female copper tube
ends, carbon steel stub ends or threaded on
flanges.

b) For stainless steel core: (similar to item
a) but with carbon steel weld ends (instead
of copper ends).

11.2.2 Material specification

11.221 It shall be EJMA approved
(Expansion Joint Manufacturer’s Association)
constructed of flanged ends with or without
carbon steel tie rods, pressed asbestos sealing
gasket in corrugated and laminated bellows,
elongated bolt holes, AISI 347 or AISI 321
stainless steel bellow material with forged steel
flanges, suitable to withstand maximum
working pressure of 2.068 MPa (300 psi) and
450°C (842°F) fluid temperature.

11.2.2.2 1t shall be designed for a total axial
traverse of 16 mm (5/8") that is [13 mm (*2")
compression, 3 mm (1/8") extension], a total
lateral movement of 3 mm (1/8") that is [ 1.5
mm (1/16") each side of centerline] and an
angular offset of 3% degrees maximum. The
overall length (measured from face to face of
flanges) shall be as specified in the data sheet.

11.2.2.3 The wire braided type shall be with
single axial bellows, with nominal piping
diameter preferably from 15 mm to 150 mm,
bellows overbraid material conforming to AlSI
304 or AISI 321(BS 1449:1983 part 2, 304 S16
or 321 S31). The end fittings shall be flanged
carbon steel, suitable to offset lateral
movement and anti-vibration, capable to
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withstand maximum temperature up to 300°C
(572°F) and working pressure up to 1.013MPa
(145 psi).

11.3 Expansion Joints

The type and design criteria of expansion joints
are considered as follows:

11.3.1 Single axial expansion joint

11.3.1.1 It shall be flanged ends or screwed
ends, bellows type suitable for heavy duty
application with bellow length anywhere
between 32 mm (1%") to 600 mm (24")
conforming to BS EN 10095:1999 and bellows
material conforming to 304 SI6 or 321 S31.

11.3.1.2 The end fittings shall be of carbon
steel or stainless steel as specified in the data
sheet. The flexible movement shall be from 25
mm (1") to 75 mm (3"). The maximum
operating temperature up to 300°C (572°F) and
working pressure shall be from 1.013 MPa
(145 psi) up to full vacuum as specified in the
data sheet.

11.3.2 Expansion joint with copper ends

It shall be bellows type with tubing diameter
preferably from 15 mm (3/5") Nominal Bore
(NB) to 50 mm (2") (NB), conforming to BS
EN 10095:1999 and bellows materials shall be
304 S16 or 321 S31. The end fittings shall be
copper, with up to 25 mm (1) movements, and
capable to withstand maximum temperature up
to 100°C (212°F) and working pressure from
0.612 MPa (87 psi) up to full vacuum as
specified in the data sheet.

11.3.3 Articulated, hinged single, hinged
double, and gimbal expansion joints

11.3.3.1 General

These are various types of expansion joints
suitable for operating with steam, condensate,
oil, compressed air from 1.013 MPa (145 psi)
to full vacuum as indicated in the data sheet.
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11.3.3.2 Material specification

The overall length shall preferably be
anywhere from 50 mm (2") to 600 mm (24")
conforming to BS EN 10095:1999 and bellows
materials conforming to AISI 304 or AlSI 321
(BS 1449:1983 304 S16, or 321 S31). The
movement shall be from 25.4 mm (1") to 150
mm (6") for articulated and double hinged
types and 5° to 20° for single hinge and gimbal
types. It shall be capable to withstand
maximum temperature up to 300°C (572°F)
and working pressure up to 1.013 MPa (145

psi).

11.3.4 Rubber expansion joints

11.3.4.1 1t shall be constructed of duck and
butyl rubber with full faced integral flanges,
internally reinforced with steel retaining rings,
provided over entire surface of flanges, drilled
to match flange bolt holes, and equipped with
external control rods. The pack less product
shall be suitable for system temperatures up to
204°C (400°F).

11.3.4.2 The strength (spherical or global
shape), flexibility (precision mold of neoprenes
with nylon) and durability shall be addressed
by application requirements as mentioned in
the data sheet.

Note:

The fabric expansion joints [of ceramic fiber,
PTFE (polytetrafluroethylene] , silicon, or
hypalon materials) used with fans, exhaust
ducts, chimney stack and process system are
not covered in this Standard.

11.4 Expansion Compensators

11.4.1 The expansion compensators designed up
to 100 mm (4") ID shall be multi-ply of laminated
or corrugated two ply one piece or tandem bellows
of type 321 stainless steel suitable to operate at
maximum temperature 315.6°C (600°F) and
maximum pressure of 2.07 MPa (300 psi) with
traverse  movement (80% compression 20%
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extension) range between 50 to 100 mm (2" to 4").
It shall be suitable for both vertical and horizontal
installation.

11.4.2 The ends shall be available for any of
the following, as mentioned in the data sheet.

a) Female tapered pipe threads.
b) Square brass ends.

c¢) Copper tube solder sweat ends.

d) Carbon steel weld ends (schedule 40 or
80).

e) Carbon steel plate flange ends (schedule
40 or 80).

11.4.3 The shroud of compensators shall be
square or cylindrical either in brass telescopic
or carbon steel type slided over a square guide
to provide positive protection against torsion,
squirm and external damage.

11.4.4 Each unit shall be provided with
removable screw (set for the indicated
traverse), and with adequate length traveling
nipple. The cylindrical housing shall be one-
piece with removable retaining clip.

Notes:

1) To assure maximum cycle life,
manufacturers shall be advised on provision
for adequate anchoring for perfectly aligned
and concentrically guided pipe lines.

2) The low pressure compensators shall be
used on applications where convectors and
fin tube baseboard radiation units are used.

11.4.5 Slip joints

The slip joints shall be provided where
indicated for piping system, with materials and
ratings
provide 200% absorption capacity of piping

expansion between anchors. These shall be

pressure/temperature selected to

designed for repacking under pressure with
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drip connections for steam piping systems, and
ends to mate with piping system.

11.4.6 Flexible ball pipe joints

11.4.6.1 These joints shall be designed for 360
degrees rotation, and with minimum of 30
degrees angular flexing movement for sizes
6.35 to 152.4 mm (4" to 6") and 15 degrees for
sizes 203 to 762 mm (8" to 30"). Each joint
shall be provided with suitable composition
gaskets.

11.4.6.2 For environmental shock testing, the
carbon steel joints shall be in accordance with
MIL-S-4456 or MIL-S- 901D.

11.4.6.3 The pressure piping for materials and
design of pressure containing parts and bolting
shall comply with Section 11 of ASME Boiler
and Pressure Vessel Code and ASME
B31.1:2001.

11.4.6.4 Each assembly shall be tested with
steam at working pressure of piping system for
zero leaks before shipment.

11.4.7 Expansion joints for grooved piping

These shall be used on applications where
piping systems are fabricated from cut grooved
pipe and couplings: one of the following two
methods shall be considered for expansion
compensation:

a) Combination couplings and nipples

It shall be designed to suit intended service
with provisions for removable ties to hold
joint compressed or expanded during piping
fabrication, depending on application. The
couplings and gaskets shall be selected to
match balance of piping system.

b) Slip-type expansion joints

The slip-type expansion joints shall be
constructed of carbon steel pipe and
couplings, designed to suit intended service.
The couplings and gaskets shall be selected
to match balance of piping system.
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PART 7

MEASURING AND MONITORING
DEVICES

12. MEASURING AND MONITORING
DEVICES

12.1 General

Each device shall be based on capacities and
ranges indicated, designed and constructed for
use in service specified. Subject to compliance
with requirements, the manufacturers can offer
their closest equivalent.

12.2 Types

The following types and extent of meters and
gages are specified in this Standard:

1) Temperature gages and fittings
a) Glass Thermometers

b) Direct Mount Dial Thermometers
¢) Remote Reading Dial Thermometers

d) Dial Type Insertion Thermometers

e) Industrial Thermometers

f) Thermometer Wells

g) Temperature Gage Connector Plugs.
2) Pressure gages and fittings

a) Pressure Gages

b) Pressure Gage Cocks

¢) Pressure Gage Connector Plugs.
3) Flow measuring meters

a) Wafer-Type Flow Meters

b) Calibrated Balance Valves

¢) Window Flow Meters

d) Calorimeter (BTU Meters).
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4) Level Indicating Meters

Note:

The digital temperature indicator designed for
high accuracy, continuous indication in-plant
use are not covered in this Standard.

12.2.1 Glass thermometers
12.2.1.1 Case

It shall be die cast aluminum finished in baked
epoxy enamel, glass front, spring secured
approximately 230 mm (9") long. Cases can
also be constructed of glass reinforced molded
black nylon. The front can also be clear acrylic
plastic.

12.2.1.2 Adjustable joint

It shall be die cast aluminum, finished to match
case, 180 degrees adjustment in vertical plane,
360 degrees adjustment in horizontal plane,
with locking device.

12.2.1.3 Stem

It shall be copper-plated steel or brass, for
separable socket, length to suit installation.

12.2.1.4 Tube and capillary

It shall be mercury filled, magnifying lens 1%
scale range accuracy, shock mounted.

12.2.1.5 Scale and range

The scale shall be satin faced, non-reflective
aluminum with permanently etched marking.
The range shall conform to those specified in
the data sheet but with 1°C scale divisions (2°F
scale divisions).

12.2.2 Direct mount dial thermometer

It shall be vapor tension universal angle type in
brass precision geared movement and
constructed as follows:
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12.2.2.1 Case

The case shall be drawn steel or brass, glass
lens, preferably 114 mm (4%;") diameter. The
case can also be constructed of molded brass,
aluminum, or phenolic plastic. The lens can
also be clear acrylic plastic.

12.2.2.2 Adjustable joint

It shall be die cast aluminum, 180 degrees
adjustment in vertical plane, 360 degree
adjustment in horizontal plane, with locking
device.

12.2.2.3 Thermal bulb

The thermal bulb shall be copper with
phosphor bronze bourdon pressure tube, at one
scale division accuracy.

12.2.2.4 Stem

The stem shall be copper plated steel or brass
suitable for separable socket, length to (suit
installation) be as specified in the data sheet.

12.2.2.5 Scale and range

The scale shall be satin faced, non-reflective
aluminum with permanently etched markings.
The range shall conform to those specified in
the data sheet.

12.2.3 Remote reading dial thermometers

12.2.3.1 It shall be vapor actuated, accuracy to
plus or minus one scale division, dial type,
flushed or surface mount suitable for remote
reading with aluminum alloy black coated
pointer. The stem of direct type shall be either
fixed or adjustable, the movement shall be
brass precision geared.

12.2.3.2 Scale and range
It shall be satin faced, non-reflective aluminum

with permanently etched marking, featuring
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English /metric scale with the English scale in
F located on the inner arc and the metric scale
in °C on the outer arc. The temperature range
shall be as mentioned in the data sheet. The
operating accuracy shall be £10% over first
20% of scale, £3% over next 30% of scale,

+2% over remaining 50% of scale.

12.2.3.3 Case material

The case shall be drawn steel or brass with
glass lens. The case connection location can be
in bottom, back or adjustable form. Cases can
also be constructed of molded brass, aluminum
or phenolic plastic. The lens can also be clear
acrylic plastic. Depending on dial sizes the
case material shall preferably be any of the
following:

a) For 90 mm (3%2") dial chrome plated
brass case.

b) For 114 mm (4%2") dial cast aluminum
case with a black enameled finish.

¢) For 50 mm (2") and 64 mm (2%") dial
drawn steel case phosphatized for rust
resistance.

12.2.3.4 Window and ring

Depending on the dial size it shall be any one
of the following:

a) Convex acrylic window secured to the
case by a steel ring.

b) Glass crystal or cast hinged style
aluminum ring.

12.2.3.5 Capillary

Capillary shall be provided for remote-reading
and protected by double-braided copper or
bronze armor available in 1% meter increments
lengths from 2 meters to 15 meters (50 ft), as
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indicated in the data sheet.

12.2.3.6 Sensing bulb

Bulb shall be nickel plated copper alloy with
13 mm (*2") national pipe thread (NPT), swivel
union connection. Also it can be of copper with
separable socket for liquids, averaging element
of air.

12.2.3.7 Bourdon tube assembly

The bourdon tube shall preferably be of
phosphor-bronze, soft soldered to a brass
socket.

Note:

The remote reading dial thermometer, when
required, shall be suitable for installation on
control panels with tube run between panel and
thermometer bulb, adequately supported to
prevent Kinks.

12.2.4 Dial type insertion thermometers

It shall be bi-metal with stainless steel case and
stem, 25 mm (1") diameter dial dust and leak
proof, 3.2 mm (1/8") diameter stem with
nominal length of 127 mm (5"). The accuracy
shall be 0.5% of dial range. (It shall be suitable
for measurement applicable to equipment such
as, air heating and cooling duct).

12.2.5 Industrial thermometers

The mercury-in-glass thermometer in rigid
(straight form or 90° back angle form)or
adjustable angle case styles shall be considered
for heavy duty application.

12.2.5.1 Scale

The scale length shall be within 180 mm (7")
to 225 mm (9") linear type, preferably black
printed on white coated aluminum with both
Celsius and corresponding Fahrenheit ranges.
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12.2.5.2 Case material

It shall be in cast aluminum with baked black
enamel finish and include the following:

a) Window: It shall be high clarity glass.

b) Bulb chamber: It shall be brass 50 mm
(2" insertion length.

c) Accuracy: It shall be 1% of scale range.

d) Separable socket: May be brass with 6.5
mm (") internal and 13 mm (%2") external
NPT connections.

12.2.6 Thermometer wells

Installed in piping tee in vertical upright
position, the thermometer wells shall be
constructed of brass or stainless steel, pressure
rated to match piping system design pressure.
On insulated piping a 50 mm (2") extension
shall be made available. A suitable cap unit
with  chain  fastened permanently to
thermometer well shall also be furnished. (The
well shall be filled with oil or graphite.)

12.2.7 Temperature gage connector plugs

12.2.7.1 Where required on piping tee, a
temperature gage connector plug installed at
most readable position shall be provided for
pressure rated at 3.45 MPa (500 psi) and
temperature rated at 93°C (200°F).

12.2.7.2 These shall be constructed of brass
and finish in nickel plate, equipped with 13
mm (*2") NPT fitting, with self-sealing valve
core type neoprene gasketed orifice suitable for
inserting a 3 mm (1/8") OD probe assembly
from dial type insertion thermometer. The
orifice shall be provided with gasketed screw
cap and chain. Necessary extension, length
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equal to insulation thickness shall be provided
for insulated piping.

12.3 Pressure Gages and Fittings
12.3.1 Pressure gages
12.3.1.1 Type

The pressure gage shall be for general use, 1%
accuracy to conform to ASME B31.1 Grade A,
phosphor bronze bourdon tube with bottom
connection.

12.3.1.2 Case

The case shall be drawn steel or brass, glass
lens, 114 mm (4%") diameter. The case can
also be constructed of molded aluminum and
phenolic plastic. The lens can also be clear
acrylic plastic.

12.3.1.3 Connector

It shall be brass with 6.35 mm (¥4'") male NPT.
A protective syphon shall be provided for
steam service.

12.3.1.4 Scale and range

The scale shall be white coated aluminum with
permanently etched markings both in MPa and
psi scale. The range shall be as specified in the
data sheet, but for water and steam it shall be
from minimum zero MPa (psi) and for vacuum
from 768 mm (30") Hg [10363 mm (408")

water column].

Note:

When selecting pressure gages, mid-range shall
be considered as operating point.
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12.3.2 Pressure gage cocks
12.3.2.1 Cocks

Pressure gage cocks shall be provided between
pressure gages and gage tees on piping
systems. The gage cock shall be of brass
construction with 6.5 mm (%) female NPT on
each end, and "T" handle brass plug.

12.3.2.2 Syphon

It shall be 6.5 mm (¥") straight coil
constructed of brass tubing with 6.5 mm (%")
male NPT on each end.

12.3.2.3 Snubber

A 6.5 mm (%") brass bushing shall be provided
with corrosion resistant porous metal disc,
through which pressure fluid is filtered.
Selection of disc material shall be for fluid
served and pressure rating.

12.3.3 Pressure gage connector plugs

The pressure gage connector plugs shall be
pressure rated for 3.45 MPa (500 psi) and 93°C
(200°F). It shall be constructed of brass and
finish in nickel-plate, equipped with 13 mm
(%) NPS fitting, with self-sealing valve core
type neoprene gasketed orifice suitable for
inserting 3.5 mm (1/8") OD probe assembly
from dial type insertion pressure gage. The
orifice shall be equipped with gasketed screw
cap and chain. Necessary extension length
equal to insulation thickness shall be provided

for insulated piping.
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12.4 Flow Measuring Meters
12.4.1 Wafer-type flow meters

It shall be cast-iron wafer-type equipped with
read-out valves to facilitate connecting of
differential pressure meter to flow meter. Each
read-out valve shall be equipped with integral
*EPT check valve designed to minimize
system fluid loss during monitoring process.
The calibrated nameplate shall be with flow
meter detailing its flow range through range of
differential head pressures.

* Ethylene-Propylene Terpolymer

12.4.2 Calibrated balance valves

The calibrated balance valves shall be
equipped with read-out valves to facilitate
connecting of differential pressure meter to
balance valves. Each read-out valve shall be
provided with integral EPT check valve
designed to minimize system fluid loss during
monitoring process. The calibrated nameplate
shall indicate degree of closure of precision
machined orifice. Balancing valve shall be
with internal EPT O-ring seals to prevent
leakage around rotating element. (The balance
valves shall preferably be provided with
preformed polyurethane insulation used on
heating and cooling systems, for protecting
balance valves during shipment.)

12.4.3 Window flow meters

The window flow meters shall be pressure
rated for 1.034 MPag (150 psig), temperature
rated for 116°C (240°F). It shall be constructed
of glass calibrated tube with indicator ball,
bronze body, bronze impact tube, integral self
closing valve. (These are designed to be
installed on hydronic piping and measure flow
directly with accuracy of plus or minus 5%.)

12.4.4 Calorimeters (BTU-meters)

The Calorimeters (BTU-meters) shall be
pressure rated for 0.862 MPa (125 psi),
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consisting of turbine wheel flow meter, bronze
housing, solid-state calculator with integral
battery pack, two temperature sensors (one
with 16 m or 50ft cable), integral stop valves
on inlet and outlet, strainer and magnetic trap.
The following features shall be considered.

a) Range
The temperature range shall be as specified

in the data sheet between 4° to 121°C (40°
to 250°F).

b) Power input

A 12 month operating life battery pack shall
be supplied.

¢) Data output

The data output shall be through 6-digit
electromechanical counter with read-out in
Calori or BTU.

d) Accuracy

The accuracy shall be +1% over range of
[0.063-0.757 liter/s (1-12 gpm]; +1% of
temperature difference of 2.8°C (5°F) or
greater.

Notes:

1) The flow measuring meters shall be installed
on piping systems located in accessible
locations at most readable position.

2) Wafer-type flow meters shall be installed
between 2 Class 125 pipe flanges, ANSI
B16.1 (cast-iron) or ANSI B16.24 (cast
bronze). Minimum straight lengths of pipe
upstream and downstream from meter shall
be provided in accordance  with
manufacturer’s installation instructions.

3) Calibrated balance valves shall be installed
on piping with read-out valves in vertical
upright position. Minimum length of
straight unrestricted piping equivalent to 3
pipe diameters upstream of valve shall be
maintained.
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4) Window flow meters shall be installed in
vertical upward position with impact tube
mounted in bushing centered on pipe with
10 pipe diameters upstream and 5 pipe
diameters  downstream  of  straight
unrestricted piping for 32 mm (1%") and
smaller, 20 pipe diameters upstream and 10
pipe diameters downstream for 38 mm

(1%2™) and larger. The meter after
installation shall be calibrated in
accordance with manufacturer’s

installation instructions.

5) Calori meters ( BTU meters) shall be
installed in piping (where indicated) in
hydrolic supply line. A thermal well in
return line for remote sensor shall be
provided. Meter can be mounted on wall if
accessible, if not bracket can be provided
to support meter.

12.5 Level Indicators or Gage Glasses
12.5.1 Reflex type gage glasses

It shall be suitable for when
interface exists.

liquid-gas

12.5.2 The maximum pressure rating

It shall be coordinated with the manufacturer’s
pressure temperature charts and working
requirement, using preferably No. 8 glass (300
mm visibility). The body material shall be
carbon steel and alloy or 304 stainless steel for
construction to wetted parts.

12.5.3 Frost extensions

It shall be applicable where operating
temperatures are below 0°C (32°F). Visible
length of gage glass shall cover the range of
shut down and alarm devices and the multiple
gage glasses independent and overlap shall be
provided where greater coverage is required.

12.5.4 Connections

It shall be normally with 19 mm (%") NPT
(female) screwed on the top and bottom
connected with minimum of pipe fittings.

68

Sl Cuxdg 3wl ey sleamie b (F
Slp &S B0 S cal by o 500 4l L (so5ee
. | .
S8 plp Ve SesS (@%‘\;)MW g ,lab
_ ! .
Ve 255 (& \;)MW\ gl yhad sl

S Gl o dlgd a8 plp Ve g sVl o dly b
5 i Al 3y 5 25 Sy i i
L glae Wb ceal 5l o @i gl il eal
33,8 ((Priwly ) 0pdlS 0l eal slo fosdlygins

S e ) 5l G 5 D) IS slagiales (@
malgd g yue andss b o (Gl 0uld astin
slr @b Selr S WS el b as
ool iS5 b3 (59, p Wb e ol 5l S
) 558 Bl (i 58 )l a5 (S50 )3 395
Sygo ol g 0 @ Jlew 1 59y 2 Ol$ s
osliinl 05l 5l Gl oo ;91 RIS sl
KLY

odT (gl s b Wales3ly5 A-1Y

UL g ladad salojl i 1-0-1Y

315 3575 mle = 5 (e 50 45 ol (sl L

il ol

i 5L b5 Y0

SoblB lylo) A osy a3l eolaiwl b oacans jlasd

los Jlid gl fogei b al ez 5 randeo Yoo 0y0

Sy G iz sl oad Saalan IS sl 5 osijl

9 S5 Ve b wWigdhoe § &S Sl cole

2L 304 5 K5 oY b (glainon

595 KB pauarin sl Y-d-1Y

2505 slles &5 g, 16 2l 0 b b Al ()l

Job s (Colgh)ls az )0 YY) ugends az o ja0

5 bt el Llog amels wb slaces slen! ISl

slated wzr sblanl 5 ans Grig 1) sl

5 ol iy a5 ol po Wb lisren § Ji

sl osh cyels

oYlail F-0-1Y

e 3l (oL 055, b pms s5b & i e

VLl e b (gl T) smchse 13 a3 L ol

il oud Jate Gl 9 VU yo oyl



Jan. 2010/ YYAA o

IPS-M-AR-225(1)

PART 8

CENTRIFUGAL WATER PUMPS
13. CENTRIFUGAL WATER PUMPS

13.1 Classification
13.1.1 Types

The centrifugal water pump are classified as
follows:

a) End suction centrifugal

- Close coupled (without flexible
coupling)

- Base or frame mounted (with
flexible coupling)

b) Split-case centrifugal (horizontal or
vertical)

- Single suction
- Double suction
- Multi-stage

c¢) In-line centrifugal
- Screwed ends
- Flanged ends

13.1.2 Applicable ranges

The preferred capacity operating ranges are
recommended as follows:

a) In-line circulators for "low" system head
1 to 6 meter (3 to 20 ft), "low" flow [0.063
to 2.53 liter/s (1 to 40 gpm)] with fractional
horse power motors.

b) In-line pumps for "low-to-medium"
system head 5 to 15 meter (15 to 50 ft),
"low-to-medium" flow 1.26 to 7.6 liter/s (20
to 120 gpm) and fractional kW (horse
power) up to 3.73 kW (5 HP) motors.
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¢) End-suction pumps for "medium™ system
head 6 to 21 meter (20 to 70 ft), "medium"
flow (1.9 to 44 liter/s), (30 to 700 gpm) and
fractional kW(horse power) up to 14.92
kW (20 HP) motors.

d) Split-case or double-suction pumps for
"medium-to-high” system head 15 to 42
meters (50 to 140 ft), medium-to-high" flow
12.5 to 252.4 liter/s (200 to 4000 gpm) and
motors up to 186.5 kW (250 HP).

e) For energy saving, the manufacturer’s
shall have available where specified
variable-speed  drive  pumps  where
kW(horse power) requirements are below
11.19 kW (15 HP) (including secondary
pumping for chilled water systems, hot
water systems and most other pumping
systems where constant flow is desired).

Note:

The designer shall select a pump that has
design flow and head intersecting at a point on
the pump curve that is within the "peak
efficiency” range of the pump. Intersecting to
the left of this area will provide the system
with a slightly oversized pump and intersecting
to the right of the optimum area will result in a
slightly undersized pump.

13.2 End Suction and Split-Case Pumps

13.2.1 General

13.2.1.1 The centrifugal pump shall be self-
priming and suitable for circulating water in
the HVAC&R system. (submersible pumps,
sump pumps and pressure booster system
being plumbing pumps are not covered in this
Standard).

13.2.1.2 The specification covers for both end-
suction and split case pumps and shall be read
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in conjunction  with IPS-M-PM-115
(centrifugal pumps for general services).
Manufacturers shall have available bronze
fitted, all bronze, all iron and all stainless steel
construction pumps.

13.2.1.3 The manufacturers of split case pump
shall comply with the closest equivalent of
applicable material specification mentioned
herein.

13.2.1.4 The end suction pump shall be either
close-coupled or base mounted and the split
case pump shall be arranged for -either
horizontal or vertical mount, applicable for the
following services:

1) Residential applications.

2) Condenser water for cooling tower
applications.

3) Chilled water for comfort cooling
application.

4) Hot water heating and for domestic hot
water applications.

5) Boiler feed for make-up water
applications.

13.2.1.5 The pumps shall be factory-tested
thoroughly cleaned, and painted with one coat
of machinery enamel prior to shipment. The
size, speed, capacity and power input of each
pump shall be as listed in the pump schedule.

13.2.1.6 The maximum operating limitation for
the temperature range shall be up to 232°C
(450°F) and for the pressure range up to 10.134
MPa (1450 psi).

13.2.2 Material specification
13.2.2.1 Pump casing

a) The pump casing shall be cast iron,
bronze fitted.

b) The thickness of casing shall be suitable
to withstand stresses and strains at full
operating pressures at pumping
temperature, with a 3 mm (1/8") minimum
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corrosion allowance. It shall be subject to a
hydrostatic pressure test at 150% of
specified duty point. The design stress that
are applicable to the cast iron material shall
comply to Section VIII "Unfired Pressure
Vessel" of the ASME Boiler and Pressure
Vessel Code.

c) The relevant ANSI standard shall be
applicable to the flanged suction and
discharge. Pump attachments such as vent
tap, pet cock and drain connections shall be
with minimum size of 13 mm (*2") NPT.

13.2.2.2 Impeller

The impeller shall be enclosed type, statically
and dynamically balanced of strong hydraulic
design, keyed to the shafts and shall be of
bronze material, unless otherwise mentioned.

13.2.2.3 Shaft and shaft sleeve

13.2.2.3.1 It shall be replaceable type to protect
the shaft passing through the stuffing box. The
shaft or sleeve through the rubbing surface
with the stuffing box shall not exceed a
roughness of 0.8 um (32 micro-inches).

13.2.2.3.2 The pump shaft shall be provided
with a replaceable sleeve to cover all wetted
areas of the shaft under the sleeve.

13.2.2.3.3 Centrifugal movement of the shaft
and sleeve measured by dial indicator shall not
exceed 0.05 mm (0.002"). Shaft sleeve outside
diameter through stuffing boxes shall be not
less than 3.5 mm (1/8") over the shaft
diameter.

13.2.2.4 Coupling

13.2.2.4.1 The coupling for base (frame)
mounted pumps shall be all metal flexible
spacer type for the horizontal pumps. An
approved design of rigid type shall be provided
for vertical pumps.

13.2.2.42 The coupling guard shall be
removable, sufficiently heavy and rigid type
designed to avoid contact with shaft or
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coupling.

13.2.2.4.3 The motor and pump shall be
connected with a coupler assembly to reduce
vibration and allow minor misalignment.

13.2.2.5 Bearing

Bearing housing closures of the labyrinth-
slinger type shall be self lubricated with an
average life of 250000 hours. It shall be
arranged for life time lubrication and comply
with thrust bearing for centrifugal pumps,
conforming to the ABMA "American Bearing
Manufacturer’s Association" requirements.

13.2.2.6 Mechanical seal

13.2.2.6.1 Unless otherwise mentioned the
packing of pumps shall be equipped with self-
lubricated mechanical sealing arrangement of
carbon on ceramic or tungsten carbide, and
suitable for the temperature range 0 to 232°C
(450°F). (integral type of mechanical seals are
not acceptable except for "close coupled”

pumps).

13.2.2.6.2 The mechanical seal with all metal
parts shall be 303 stainless steel with "Buna-
N”* elastomers, nickel resistant seat and
carbon washer.

*A German rubber produced by palymeriza
tion of Butadiene.

13.2.2.6.3 The mechanical seal for horizontal
or vertical split case pumps, single or double
stage shall be stuffing-box type with
impregnated fibers packing plus lantern ring
for flushing.

Note:

Subject to the design engineers discretion use
of packing gland can be considered.

13.2.2.7 Motor

13.2.2.7.1 The squirrel cage induction motors
shall be heavy duty equipped with extra large
shaft and oversized regret as able ball bearing,
open drip proof type or with oil lubricated
sleeve bearings, supplied and installed by the
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manufacturer with 1.15 service factor
according to the relevant standards suitable for
capacity rating of the pump without causing
overheat or burn, operating at a speed and
power input no greater than that shown.

13.2.2.7.2 The motor shall be guaranteed to
deliver full power at the rated capacity and at a
voltage fluctuation of £5%. The motor shall be
provided with a magnetic starter with thermal
overload protection.

13.2.2.8 Mounting frame

13.2.2.8.1 It shall be of heavy fabricated cast
iron with drip rim, formed steel or rigid steel
base plate furnished for base-mounted pumps,
suitable for proper alignment of pump, motor
and all accessories.

13.2.2.8.2 The under section of the base shall
have suitable grout holes minimum 100 mm
(4™) diameter for protection of the pump unit
from undue vibration.

13.3 In-Line Pumps
13.3.1 General

13.3.1.1 The recirculation in-line pumps shall
be single stage vertical close coupled of bronze
fitted, all bronze or cast iron construction
designed for 1.033 MPa (150 psi) working
pressure and 121°C (250°F) continuous water
temperature. The pump body for domestic
water services shall be all bronze.

13.3.1.2 The suction and discharge ends shall
be threaded or flanged of the same size located
on a common centerline 180° apart, designed
for mounting in the pipeline system.

13.3.2 Material of construction

13.3.2.1 The construction of material shall
meet the closest equivalent of the following:

74

I cepe b abgye ojlabial Gk owile bawgs wlb
5 ool anali cud b i oy 6lp calie 1O
Sl )S ol yaas deli a5 (5 sk 4y aiil ool Cual
Sl i oS (Slg g Sy b (S sm b oo ) e
..\..S)lf wisls Conl sals ools ul-**” d:;u—|

ole JEil sly Wb (alse),g590  Y-¥-Y-Y-YV
Wy oo o o 5 00 i ol byl o S
ol yois WL (Wlguo) H5ig0 bl 00 yroudl (oo, T
5 bl 4 e gwndblise (5 sel) gl b
b oad el mlo)S 3l 5Ll

Bl A-Y-Y-Y

L u.,.i.w.; oads alu oz 5l b QT Y-A-Y-Y-Y
Sy daxio b ool ools JS& oVed (Sl aJ
ool il g oodd Jlaw sladels gl e oV
SFliow s Wbl oy Gise Y-A-Y-Y-Y
) resdee Ve aieS a8 b canlie (Glégs ) g8
L ollog ply jo awel olfiws bl o (!
A5l 9550 (2 sl ;)

b sbawl Y-IY

L -y-y

o,bgo odisyslye 50,5 4 s slaals V-V-Y-Y
oz Sl Goges S0y edd i gl e ST
LS el Gor b (ke pled ¢ calie (500
(Coled,B az,0 YO+) ugadis 4> ;0 VYY) alugn
S Bjlas glp b anls aing il ous b
DBl (500 pled iz Il

L loegy, wb aes g 256 slalgnl Y-)-Y-\Y
YA S ie 35,0 b SO o LSS ol b logls
mdg) wlele o al glp g a8 T3 oo 5l las 4
Al o b iS

ol dlgo Y-Y-VY

325 3)lee Jolee 19,5005 Wb el olge V-Y-F-1Y

RVEX WV



IS

Jan. 2010/ YYAA o

IPS-M-AR-225(1)

COMPONENT BRONZE FITTED ALL BRONZE ALL IRON
Cound é,uba..\.w bl 8;.0.» .aLo."v~ G..BT ‘aLoJ
Casing Cast iron ASTM A-48 Bronze ASTM B-62 Cast iron ASTM A-48
Alsgy ASTM A-48 o ASTM B-62¢ ,ie ASTM A-48 o>
Impeller (case) Bronze ASTM B-62 Bronze ASTM B-62 Cast iron ASTM A-48
(Asgy) ily yy ASTM B-62¢ ,ie ASTM B-62¢ ,40 ASTM A-48 o>
wearing ring
Impeller Bronze ASTM B-62 Bronze ASTM B-62 Cast iron ASTM A-48
4lg ASTM B-62¢ ;a0 ASTM B-62¢ )20 ASTM A-48 o>
Shaft Steel AISI C1045 Steel AISI C1045 Steel AISI C1045
y97ee aleo AISI C1045.Y48 AISI C1045.Y48 AISI C10455Y48
Sleeve Bronze ASTM B-62 Bronze ASTM B-62 Stainless steel AISI 316
e ASTM B-62¢ ;a0 ASTM B-62¢ jae AISI 316,35 K55 oY gd

13.3.2.2 The mechanical seal of pumps with all
metal parts shall be 303 stainless steel with
"Buna-N" elastomers, nickel resistance seat
and carbon washer. The shaft shall be oil-
lubricated polished steel with integral thrust
collar.

13.3.2.3 The impellers shall be vacuum cast,
dynamically balanced and keylocked to the
shaft.

13.3.3 Motor

Motor and pump shall be connected with a
coupler assembly to reduce vibration and allow
minor misalignment. Motor shall be non-
overloading, open drip-proof type with oil-
lubricated sleeve bearings. Motor shall be
mounted in rubber for quiet operation. Motor
shall be provided with a magnetic starter with
thermal overload protection.
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PART 9

REFRIGERATION EQUIPMENT AND
SYSTEM

FOR
PRE-FABRICATED COLD STORES

14. REFRIGERATION EQUIPMENT AND
SYSTEM FOR PRE- FABRICATED COLD
STORES

14.1 General

The prefabricated cold stores can be divided
into the following types:

a) The reach-in (installed indoors and
may be stationary or portable)

The reach-in or step-in type size shall be
packaged and limited to small capacity up
to 5 m3 space.

b) The walk-in (installed indoors and/or
outdoors)

The pre-fabricated walk-in type shall be
limited to 1500 m?3 space and suitable for
locations that call for low population
dwellings in rural areas, camp sites, drilling
rigs, rest houses, commercial kitchen, hotels
and motels etc., coast to coast. The selection
of water-cooled or air cooled condensers
shall depend on ambient temperatures and
the design engineers discretion.

Note:

The system shall be with single or multi-
refrigeration circuit and shall depend on job
requirements and design engineer’s discretion.

14.2 Condensing Units

14.2.1 Air-cooled condensing units

The air-cooled condensing unit shall include,
but not limited to the following:

14.2.1.1 1t shall be factory-assembled and
tested, consisting of casing, compressors,
condenser coils, condenser fans and motors,
and unit controls. Capacities and electrical
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characteristics shall be as scheduled in the data
sheet.

14.2.1.2 The unit casings shall be designed for
outdoor installation and complete with weather
protection for components and controls, and
complete with removable panels for required
access to compressors, controls, condenser
fans, motors, and drives. Additional features
shall include:

a) Steel, galvanized or zinc-coated, for
exposed casing surfaces, treated and
finished with manufacturer’s standard paint
coating;

b) Lifting lugs to facilitate rigging of units;

c) Factory-installed metal grilles, for
protection of condenser coil during
shipping, installation, and operation;

d) Hinged and gasketed control panel door.

14.2.1.3 Compressor shall be reciprocating
semi-hermetic or hermetic type, 1450 RPM,
designed for air-cooled condensing, complete
with crankcase, sight glass, and back seating
service access valves on suction and discharge
ports. Capacity shall be controlled through
cylinder unloading. Additional features shall
include:

a) Crankcase heater in well within

crankcase;

b) Capacity steps as scheduled, or greater
number;

c) Compressor shall be of
manufacturer as condensing unit.

Ssame

14.2.1.4 The operating and safety controls shall
include high and low pressure cutouts, oil
pressure  cutout,  compressor  winding
thermostat cutout, 3-leg compressor overload
protection, and condenser fan motors with
thermal and overload cutouts. Control
transformer if required shall be 220-volts, and
magnetic contactors for compressor and
condenser fan motors shall be provided.
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Additional features shall include:

a) Reset relay circuit for manual resetting of
cutouts from remote thermostat location;

b) Automatic non-recycling pump down,
and timing device to prevent excessive
compressor cycling;

c) Un fused disconnect switch, factory-
mounted and wired, for single external
electrical power connection.

14.2.1.5 Condensing coil shall be seamless
copper tubing mechanically bonded to heavy-
duty, configurated aluminum fins, with
separate and independent refrigeration circuit
for each compressor. Units shall include liquid
accumulator and subcooling circuit, and back-
seating liquid line service access valve.
Condenser coils shall be factory-tested at 3.159
MPag (450 psig), vacuum dehydrated, and
filled with a holding charge of nitrogen.

14.2.1.6 Condenser fans and drives shall be
propeller-type for vertical air discharge; either
direct drive or belt drive. Additional features
shall include:

a) Permanent lubricated ball bearing
condenser fan motors;

b) Separate motor for each condenser
fan;

¢) Constant speed condenser fan motors;

d) Each fan assembly shall be
dynamically and statically balanced.

14.2.1.7 Low ambient control such as, factory-
installed low ambient damper assembly, fan
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speed control, or fan cycling control shall be
provided where applicable.

14.2.2 Water-cooled condensing units

14.2.2.1 Factory-assembled and tested water-

cooled condensing units, consisting of
reciprocating compressor, water cooled
condenser, base, and unit control panel.

Capacities and electrical characteristics shall
be as specified in the data sheet.

14.2.2.2 The condenser shall be multipass
shell-and-tube  type having replaceable
seamless integral finned copper tubes, positive
liquid subcooling circuit, pressure relief
device, liquid level test cock, purge
connection, liquid line shutoff valve, and 6.5
mm (¥4") flare angle valve for connection of
water regulating valve. Unit shall be ASME
designed for refrigerant side working pressure
of 2.7MPag (385 psig) and water side working
pressure of 1.75 MPag (250 psig).

14.2.2.3 The compressor shall be reciprocating
semi-hermetic or serviceable hermetic type
with reversible oil pump, operating oil charge,
and suction and discharge shutoff valves.
Compressor shall be factory-mounted to base
using spring isolators. Additional features shall
include:

1) Compressor motor shall use suction
gas around motor windings and shall
be thermally protected.

2) Compressor shall be equipped with
insert type crankcase heater of size
required to control oil dilution
during shutdown.

3) Capacity control shall be obtained

through cylinder unloading, by
suction pressure controlled and
discharge pressure operated.
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Designed so that compressor will
start with controlled cylinders
unloaded.

14.2.2.4 The factory-mounted and wired
control panel shall contain the limited
requirements of the following controls:

1) Positive acting timer to prevent short
cycling;

2) High and low pressure controls;

3) Power and control circuit terminal
blocks;

4) Compressor motor starter;

5) Control relays;
6) Control circuit off-on switch;
7) Control circuit fuse.

14.3 Accessories

Accessories with the condensing units shall
include the minimum requirements of the
following components:

a) Discharge line muffler;

b) Gage panel containing gages for
suction, discharge, and oil pressure;

c¢) Electric solenoid unloading in lieu
of suction-pressure unloading;

d) Control circuit transformer line to
220-volts AC;

e) Pump down relay package;

f) Crankcase cover
equalizer connections.

plates with

14.4 Air-Cooling Units

14.4.1 Ceiling suspended direct driven with
propeller fans, low silhouette air coolers
suitable for reach-in and walk-in coolers and
freezers to operate with blended CFC-free
halocarbon  refrigerants  through  direct
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expansion refrigerant feed.

14.4.2 Material specification

Depending on application requirements, the
following description shall comply:

a) The casing (housing) shall be fabricated
of heavy gage aluminum or hot dip
galvanized sheets. (Air coolers with
stainless steel casings shall be made
available when required.)

b) The air flow arrangement shall be draw-
through. The defrost arrangements shall be
air or electric. Each unit shall operate with
single or double fans.

¢) Fin spacings shall be for 4, 6 and 8 fins
per 25.4 mm (linch) and coil connections
available for either left or right hand.

d) The motors shall be totally enclosed air
operated (TEAO) with thermal overload
protection and available for speed drive,
where required for part load operation.

e) The air coolers shall conform to ARI
420:2000 representing safety components
covered under OSHA/UL requirements.

f) Air throw of each unit shall be anywhere
from 4 to 12 meters depending upon
discharge air velocity, motor rpm, ceiling
height, aisle location and air volume
requirement in the storage space.

14.5 Approved Standards
The following approved standards shall apply:

a) Capacity ratings for condensing units
shall be in accordance with ARI Standard
340/360 "Standard for Commercial and
Industrial Unitary Air-Conditioning
Equipment".
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b) Refrigeration system of condensing units
shall be constructed in accordance with
ASHRAE 15:2007 "Safety Code for
Mechanical Refrigeration".

14.6 Auxiliary Equipment

14.6.1 Copper tubing and fittings
14.6.1.1 Copper tube types

Refrigerant piping shall be hard drawn type
"K" or "L" copper tubing conforming to ASME
B31.1, suitable for SAE (Socket Annealed
Ends) flare or solder copper fittings connected
in silver alloy, with couplings to join sections.

14.6.1.2 Description of types

a) The type "K" or "L" hard drawn high
grade copper tubing suitable for
refrigeration application preferably
in 3 or 6 meter lengths.

b) It shall be available in various outside
diameter size of 9.53 mm (3/8") to
22.22 mm (7/8") and wall thickness
ranging from 0.89 mm (0.035") to
3.4 mm (0.134").

Note:

Type "M" type copper pipes shall not be
applicable to this Standard.

14.6.1.3 Fittings

The fittings shall be high tensile strength,
resistant to corrosion and suitable for use with
copper tubing for solder or flared coupling
connections. The fittings in main pipe lines
shall be arranged through eccentric reducing
fittings. The suction line shall be provided with
a suitable U-trap. (Pipes shall be straight and
sloped toward the condensing unit.)

14.6.2 Thermostatic expansion valve

14.6.2.1 The adjustable thermostatic expansion
valves suitable for commercial refrigeration
shall be in ODF (Outside Dia Female) solder
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or SAE flare type connections, together with
expansion bellows and external equalizer to
offset superheat.

14.6.2.2 The power element capillary tubing
shall be in minimum 1.5 meter length.

14.6.2.3 The testing method, capacity ratings,
refrigerant type and evaporator temperature
shall conform to ARI-750:2007.

14.6.3 Solenoid valves

The liquid line solenoid valves shall be leak-
proof suitable for direct acting and pilot
operated, normally closed type or normally
open type as applicable. Inlet and outlet of the
solenoid valve shall be solder or flare type
connections, suitable for either horizontal or
vertical mount.

14.6.4 Filter driers

14.6.4.1 The filter driers shall be charged with
pelletized activated aluminum silica gel or
other suitable desiccant with interchangeable
drier media, where required.

14.6.4.2 1t shall be capable to remove moisture,
oil sludge, various organic acids, varnish, and
wax. produced by low temperature refrigerant
up to 5 micron dimension and 5 ppm impurity.
The inlet and outlet shall be of SAE flare or
ODF solder connections, as specified in the
data sheet.

14.6.5 Moisture and liquid indicators

The moisture and liquid indicators shall be
package type in ODF (Outside Dia Female)
solder or SAE (Socket Annealed Ends) male or
female flare connections with indicating
element in the center of the sight glass showing
different colors when dry or wet. It shall be
complete with leak proof gaskets and seal cap
installed full size on main liquid refrigerant
lines.
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PART 10
GENERAL ADMINISTRATIVE
AND
PROCEDURAL REQUIREMENTS
15. GENERAL ADMINISTRATIVE AND
PROCEDURAL REQUIREMENTS
15.1 Labelling

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

- Manufacturer’s name and the fabrication
date

- Type, size and serial number
- Power supply characteristics

- Input/output characteristics

- Rating and class of insulation

- Purchase order number and factory 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, where
required, shall be screwed to the unit engraved
as the 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
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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.

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, datas and inspection reveal any
discrepancies between quoted figures resulting
in purchase order and those measured actually.

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

15.2.1.6 The certified performance test data on
50 cycle curves shall consist of head capacity
and kilo Watt (Horse Power) readings shall be
taken over the full operating range of pumps.

15.2.1.7 On centrifugal pumps the following
test results shall be provided:

- Hydrostatic test submittal
- Vibration test submittal

-Witness NPSH (Net positive suction
heat) test.
15.2.2 Quiality control records

The supplier shall maintain appropriate
inspection and test records to substantiate

conformance with specified requirements.
Preference shall be given to those
ISO-certified suppliers that apply

1ISO-9000 version of guality management and
quality assurance.

15.3 Finish

The unit and relevant equipment exterior shall be
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primed and then finished with high quality paint
per customer’s standard 1PS-E-TP-100.

15.4 Packing and Shipment

15.4.1 Due attention must be given to
protection against corrosion during transit,
silica gel or similar dehydrating compound
shall be provided.

15.4.2 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.

15.4.3 All resilient mounted components such
as motors, compressor, etc., shall be secured by
wedges of suitable clamps before packing.

15.4.4 Accessory items forming an integral
part of the equipment should be packed
preferably in separate boxes and shipped loose
to prevent damage. Alternatively the ancillary
items shall be fixed securely to the equipment
and adequate precautions taken to ensure that
items do not damage or loosen in transit.

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

15.4.6 The pressure and temperature, size and
other salient requirements shall be duly casted
on the relevant equipment and devices.

15.5 Vendor’s Data
15.5.1 Drawings and data

The supplier shall provide the purchaser
drawings and datas in the English language at
no extra cost to the purchaser.

15.5.2 Technical documents
The technical documents shall be furnished
according to the following stages:
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15.5.2.1 At quotation stage

Comprehensive catalogs, technical data,
outline drawings, applicable performance
curves, proposed test procedure, service
facilities, etc. of equipment and its components
offered. All ratings shall preferably be at site
conditions.

15.5.2.2 At order stage

a) Piping connections and wiring diagrams,
dimensional and installation drawing. Water
pipe connections where dispensers are
furnished with refrigerators and freezers.

b) Service, operation and maintenance
manual.

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

d) Commissioning procedures and two
years spare parts list.

Note:

The manufacturer shall identify all proprietary
items.

15.6 Guarantee
15.6.1 Clearance of defect

The equipment or devices must carry the
manufacturer’s the following  warranty
protection period, on all parts and components.

a) Full one-year warranty

Supply of parts, repair and replacements of
any item and section of equipment which
may fail due to manufacturing defects.

b) Full five-year warranty

Supply of parts, repair and replacement of
sealed items such as, compressors, electric
motors, trim mounts, structural items etc.,
which may fail due to manufacturing
defects.
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15.6.2 Replacement of defective parts

All defective parts shall be replaced by the
supplier in shortest possible time free of charge
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.

15.6.3 After sale technical services
15.6.3.1 Commissioning

15.6.3.1.1 The supplier shall quote where
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.

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

15.7 Spare Parts

15.7.1 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.

15.7.2 The Vendor shall guarantee the
provision of spare parts for a minimum period
of 10 years from the date of despatch of
materials and/or equipment.

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

15.8 Coordination
Others

15.8.1 In case the equipment ordered should be
mounted on, aligned, connected, adjusted, or
tested with the equipment of other
manufacturer(s), the supplier shall coordinate
with the participating manufacturer(s) and
obtain all dimensional and technical
informations allowing for any interconnecting

Responsibility  with
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equipment and tests that may be required.

15.8.2 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.

15.8.3 Copies of all correspondence, including
those with sub-vendors, shall be furnished to
the purchaser.

15.9 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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PART 11
DATA SHEETS

16. DATA SHEETS

Data sheets provided herein are carefully
prepared with strategic informations inserted.
In case additional informations are required to
be advised to the customer, the manufacturer
shall be responsible to furnish such data in
separate  submittals and forwarded as
supporting supplement.

The format of the following data sheets are
provided for individual equipment:

1) Typical site data sheet;

2) For expansion joints;

3) For refrigerators and freezers;
4) For steam traps;

5) For unit heaters;

6) For electric duct heaters;

7) For dial indicating thermometers;

8) For pressure gages;

9) For centrifugal pumps.
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16.1 Site Data Sheet o, o Sy 00lo V-VF

1) Ambient conditions:

b byl ()

= SUMMET MAX..uecvieveiieiieeiesiesieeeee e sreeneas CC(CF) DB oo °C (°F) WB.
31111 O °C (°F) DB oo °C (°F) WB.
= WINEEr MaX. weovvieeieieieiseieiee e CC(CF) DB .o °C (°F) wB
MIN. e CC(CF) DB ..ot °C (°F) WB.
- Relative humidity% ..........ccoevvvvvevennnnn. SUMMET .o, Winter.
- Site elevation ..o meter above sea level.
= SHEE TALITUTE ...ttt ettt et b e en et et sne e
5ol (ol )B az 10) Hugandis a0 S ol (ol )8 az 10) ugandis 4z 0 Oliawsli acion -
5ol (ol )B4z 10) Lugande 4z 0 St ol (Culys )b 4z 10) Lugmnds 4z 0 Oliwslb aeS -
5ol (Colg )b ax 0) ugmdis a0 S ol (Cols ) az 10) Lugads 4z 0 Ol y dicdin -
5ol (Coles B az 0) Gugaadis az o Sid ol (Coled, 8 4z 10) ugadis 4> o Ol deS -
ul.mm) ................................... uL..w.:LJ .............. (e wy‘o) M)o
TR S [N PN o515 glis |
o5, ldlez e -
0 IRV ATA Lo IR 71 oo | S km/h.
cels jo yieglS ob ey (F
3) Environment: oo (Y
e D 11 Y SRR
SSAIITRIOUS ...ttt bbb bbb bbbt
O 14 RO RRPRRROTRPTTP
SB oS -
Slo Ses -
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4) Available services: 1392 g0 Olous (F
- Power supply ..o Vo Ph Hz.
- Cooling water source:
- From treated water ...........ccccevvevvieennane. City Water ..o,
-Max. temperature........... CP(F%) max. Pressure.........coeeeeeeeeeeueennnnnn. Kpa(psig)
P 58 <Js Br 45 e -

s)].wu_;‘é».m -

S ol aphas ol 5l -
(Lo @0 gl o Mg YISl gl Ao Hlid (Caled, B ax,0) wguaadis a0 dcion o -
5)Area ClassifiCation ..o SUyhs grabgxo gaowod, (O
6) JOD AESCIIPTION ...t W ¢
Note: R
Earthquake belt of Iran is located in UBC area cSess alb ol sanast gb sl A3y xS

of zone 3. -
SOl SV dalaie 10 IS el Slaisle ol
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16.2 Data Sheet for Expansion Joints blus! OYLlail gl p diges S posls Y-1#

o (0] 1= o SR LOCALION ..o
L@ 0 =T o N o Factory ......ccccevvvvieevieccieene, Customer
MaNUFACTUIET ..o Model NO. .....cccovvirienns SINO. ooiiiinne
QUANTITY .. Nominal Diameter......... Type ..coooeenie.
Mounting POSItION ........c.ccovevviiiiiec e Fabrication Date ..................ccoeeni

Joe °595

(6 yiian dJL&)lS ‘_r’)L"-W °)L°":’

........ O T 0¥ T2 W S DU Y K V- PO oud

&y ol Sl Slodie

wilo &l S Condy
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Media Medium
ailu, )
Velocity m/sec (fpm)
(4835 ;5 Bg8) 4l )3 e Sy
Flow direction
obz ez
Pressure Design MPa (psi)
Lad (& gl » ¥ JSule (b
Test MPa (psi)
(& @l ¥is) JSablSe (505
Temperature Design °C (°F)
s (ole B az50) ogamds a2 30 ()b
Installation °C (°F)
(Soledyl a2 )3) Gugrmabs 4255 ol
Design _>,b Axial extension mm (inch)

Movement s ,>

(&) sk 5570 Jsb ob3)]
Axial compression mm (inch)
(@) yordn (55970 (50,28
Lateral mm (inch)
() odkeo (s>

Angulation (deg)

(4> ,0) slaysl;

Required Fatigue Life (Standard is 1000 cycles)
(Cawl 4y Voo v o lailiul joe) p3Y ;55‘"“"" s

Material of Bellows
Manufacture lodugils
el slge End fittings
el oYlasl
End Fittings Pipe end (O/D & thk)
sl oYlasl (Cubrs g (25 jhad) alg) byl
Flange specification
Dimensional Overall length mm (inch)
Limitations (&2 sorkeo 5yl Jsbo
ol slacasgiome Outside diameter mm (inch)
(D) sk (Sgm S

Spring Rate
Limitations

BRI SO I R LGN E N

Axial (N/mm)
Grosles 2 053569) (55570

Lateral (N/mm)
Giosleo 2 0590) (5l

Angular (N/mm)(deg)
(4 )0)(Gorkee » 5995) sl

Quality Assurance
Required
P ChsS (ms

X-ray

oSl S
Dye penetrant

oS 345 S,
Design code

b adl
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16.3 Data Sheet for Refrigerators and solKiws) a5y 5 bbby glp diges S pools Y18
freezers (Side-by-Side and Top Mount .
Units) (003 Jlgs o8 (59, 5 (i 92) s
General: Y
CUSTOMET ...viiviieeeeeeeee s LOCALION ....ovviiciiceecec e
Order NO. ....ooveieei e CUSTOMET ...t Factory
Manufacturer ........ccccceecvvvveennnne. Model No. ............. Serial NO.....ooovvviiciiee
Refrigerant..........ccoovvvviiiicvnenee, R-134A......cccene.. R-410A.................. R-407C
Temperature Range (duty) ............ °C (°F) Ambient.......cccoovivininiiiiniienes °C (°F)
Appliance TYPE ..coovvevevieeveeiieniene Fabrication Date ..........ccccoeevieeviveiiienie e,
Material used ..........ccccovvvvrirenenns CabINet ..o Door
AULO DISPENSEN ..o WILH Lo without
Type of DiSpenser .........ccceeevenne Crushed ................ Cubed ......coovrvenne. Chilled
........................................................ ICE.eieieererenereere s CBa e WALET
Gasket Material ..........cccovvivereiierieee e Cabinet..........ccoveienee. door
Joee Sy
RHESALY S yiinn oyl o,les
QTS VES TS I PN DR Joe olets ol
R-407C......cccceovvvvvv R-410A R-134A 5Ly 00l
(Sale )8 4z )0) (ugrmabes a2 ) v Jaezme (glos (Cule ) 4z 50) (ugemndas a2 ) OB Lo 0 s
oslo Ll oKiws g9
<° R a5 olge
09N L O LaSuogs olSiws
........... RV E B UV R PV, O3 TSR Vo R Y C TR P C R Cp L GO %
<5 4t @iy @Y (miz)olse
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Performance Data: 10,5, gools
COMPIESSON ... TYPE o KW(HP)......ccoeiiriiee, RPM
CoNAENSEr .....cveveireeeie e With fan ... Without fan
[SAVZToJo] 21 (0] S With fan ..o, Without fan
Coil TYPE oo CONAENSEN.....ccviieiieieisie e Evaporator
Unit Back ........ccooovvvveiviiicice With Condenser ................... Without Condenser
Defrosting ................ Manual .................... Frost Free ........................Automatic
@ Noise Criteria .........ccoocovrverrrreeen. 31N
Electrical ................... VoIt . Phase.......ccoovveviiiiiii Hz
CUITENT ATBW ... Amps (at 220 V/50 Hz)
Weight kg (1DS) .oovveiiiieieie (€] 01 Net
Shipping Volume ........cccoccevvvieninne MB e cu ft
SAIIENT FEATUMES. ...ttt
........................... 48B3 10 190 crmrrnrsnnenens (B o) SlgelS £y (A5) gm0 yaaS
3L 590 ok b s>
30 599 b b oS 5
BOLS 1505 [ b £5
0082 59y sadExL, oSy cady
o5 Sép sl S (@380 2oz
A Lolie o b owo oo Lo
PR 58 g e
(5000 »dgYV- o) el Ol s
(AB)e5s (palB-L)es 56 (S3) p,55LS 538
S g S e S5k o>

b e
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Capacity Chart: b b Jgus
@ Total VOIUME ..., OO o T 1
@ Eresh FOO oo Liter (cu ft) Freezer ......ccoovevvevrenen... Liter (cu ft)
@ Shelf Area ................ 1S sq ft
@ DOOF SIZ€ ..o Fresh FOOd ..., Freezer Section
@ Interior LIGtS .........ovveeeeeeeeeeeees QUANILY ..ot type
S g X S o
(eaSeo 369 yid O (eaSe Ssd) i o5l glie
&y S &y anail g
O i o3l glis oy o5kl
£ JEv s sy,
Fresh Food Section: 1030 glad s
NO. Of ShelVes ........ccoceveiii Cabinet ..o Door
Make of ShelVes.........cccceveviviveicceciee, White Wire .......c.ccccevenee. Tempered Glass
® Type of ShEIVES .....veeveeveereerreeeeeen. Y116 -3 T WY Cantilever
® Type of Door Shelves ............cccc........ DEEP e, Removable
Storage Compartment..........c.ccoeevererienns Dairy ..ooveeeiiieeeee e Crispers
REPRIR ddd (0 Slad sloas
PR ORLIE I3 PP OEINI ol cole
slosb) 1o 25 o S S Dl g5
ks B8 ras Slib 0y g
SS90y slalis ol Silwo S i3

a) To be filled by the manufacturer.

b) These shelves are considered adjustable.
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Freezer Section:

O, e

ShEIVES ..o MaKE.......oviiiiiiiee e Type
NO. Of Shelves .......cccoceviiiiiiee Cabinet ..o Door
Ice Tray Shelf.......cccccovvevieiici QUANTILY ..o
Loading Compartment ...........ccccceevvevene. Slide-out Basket ...................... Adjustable
£5 el wlilb
o FUY Slad olass
)‘4—5-‘ g,-""l} Ao, 98 (gabadl
ks B8 (555 A (o502 SISk 2o
Cabinet Features: il glracs
Insulation type ......ccccveveveve e Cabinet ..., Door
Liner TYPe®@. ..o CabINEt ..o, Door
DOOIS. .t Enameled .........ccoceiiiinnne. Textured Steel
LEOS i Adjustable ... Rollers
Door Opening .....ccccevvveveveieeece e Right ..o Reversible
DOOr SWINQ ...oovvvveieieiniinieeeesiee With StOp ..o Without stops
Door Handle........c.ccccoovvvivicncccceen, EXPOSEd ....occvvevieieveeeeee e Recessed
<0 dnid Gangle gy
@y LT
oy dnad Syl g9
o el sl ls aYsh ol onis K, e,
RECTERPIRN wlas LB el
iS5 G el ey gk
BINVE CRUPTIUTRY BEVACRURYE 0 S
Aol Obles 0 dwd
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Dimensions: @

aJ

Size mm (inCh) ..o, Ht o W o D
Depth mm (inch) ..o With handle.........c..cccocoveee Without handle
Cabinet Depth mm (inch)..................... With door ... Without door
Air Clearance mm (inch) ..........c......... Each Side................... TOP coveeeeeiiees Back
Bos P el (2! ) yrorkes & ol
Awd g atwoly (=) ) yoslo 4 3oe
2 g el (! ) yroukeo 4 anid Goc
WS 9 ok (7] ) yronlos 4 4B Goc
ey bt S,b 0 (72! @) yokeo 40 j55lon alold
16.4 Data Sheet for Steam Traps Sy Al glp Sy ools F-V8
General : @ (W), agos
o 0] 1o S LOCALION ..o
Order NO. ..cccecvvvrevireen, T (0] Y RS Customer
@ Manufacturer.............. MOGEI NO. oo
Tag NO.ocvevveceeecece Quantity.......ccoeveveiveieinns Fabrication...........cc.cccoevveinnnenn,
Operating Range.........cccovvvvverenierennnnn, Temperature .......c..cooeeveiveninnnn. Pressure
Trap TYPE cooevvevveveevieee SEIVICE vvvvever e, Sizemm (inch) ....c.cceveviinennnn,
Joe °35.
6 yedn als s O s 0yles
Joe ol “D 5k
osle Slade (S (55, 0,leds )l 5ua o0,les
e Leo S oS
................................... (7)) yroskeo 4 o3l WS a5 g
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Operating Data: ® 5 gosls
Condensate Load kg/h (Ibs/h) .........ccceveneee. Sizemm (inch) ..o
Press Differential MPa (pSi) .......ccooveverirnene BOAY.....eoieieeeeeee e
End ConNections ..........ccocvvveneienieienenenn OrifiCe SIZe ..cvoeeiiveeeeee e,
COVEr OF Cap ..oovveeeeeeresiieee e Cover BoltS ......cooovviiiieeicce
Pinand Seat ..o, A VENE e
Float or Bucket..................... Brass ......ccooveveerennnnnnn. SIS o Other
Gasket.......cccoovvvveveiiiiiee Graphite.......cccceeeiennnne Teflon............Fiber...............
............................... (72 yawdis a5 030l i (el )0 Wigy) Sl ;0 85l s 00 > L
&9, o3lul ksl oYlasl
.................................. w}:)mo).@‘.oétbcu A&b%bwy)w
LSS lsa oo 5,15
o el BESN e Jas b 3l
Ul sk FGUE X O Gy oY
a) Indicates information to be completed oSS 0053l Jawgs b Sledlbl a5 S o aseie (A
by manufacturer. _
88,8
b) Indicates information to be completed eSSl 3 dawgs b ledlbl 45" WS o asiine (0
by purchaser. 88 f
LBVEL .o Therm Element ...
Built-in Strainer ... SCreen SiZe ....ccvvvveeiiise e
sleS 25> p2!
&9 ol ouds (§3lule ‘SSLa
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Physical Data: W, S8 gosls
DIimension : MM (INCN)......coiiiiiii e
Weight Kg (10S).....ccooveviieieciieieece e D] Y S Operating

(=) yrowks 10

CE [ S (892) 5 9k5 1039
16.5 Data Sheet for Unit Heaters P (S0 ,F gl S pools B-VF
General: @ A coges
o 0] 1= ox PSSR [0 o L1 o] [
Order NO. ...ooviiiiiec e Factory ..o, Customer
(@)ManufacCturer..........ccoovveererenneneene Model No. ............. SINO....ccviiiiin,
QUANTILY. ..o TYPE oot
Mounting PoSition .........ccccccevvvivivieienenne. Fabrication Date .........c.cccccevvvvevveiecinenenn
Joe °35.
& yiinn ey Oyl o yles
...................... (8105055 DL o 0 Lo Joe ol saizle
&y Sl
ol @)La s o4
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Performance Data: ®®

Heating Capacity kcal/h (BTUH)..........ccccoviirennnn.
Air Volume m3/h(c fm)®

DDy 55 gbosls

Steam.....ccceveeveenee. Electric
TR @ 1111 o111
.......................................... Standard ......................Range

DEIIVEIY....ovi et Vertical ......ccoevevvennane Horizontal
Firing Fuel ........... Oil.... Electric.......Steam..... Hot Water........ Nat Gas or Propane
Fan Type ...cccooevveveenennn, Propeller ..., Centrifugal
Fan Motor ........c........... KW(HP).......covvvnen. TYPE et rpm
Outlet Velocity m/s (fpm) ......cccccoevvvicnns TOP SPEEd ... rpm
Heat Spread .........cooevviiieecceeee e With Deflector .............. Without Deflector
Fan DriVe ..o DIreCt ....ocveviicieecceee e V-Belt
COil TYPL...oeieieiee e COPPES v Stainless Steel
Coil CoNNECLIONS ......ccvevrviiirceiereee SizZe .o Left hand /Right hand
Coil Capacity ....ccccccevvvevirrieeviee s Liter/s (gpm) ....coeeeeeee. ROWS ....cccvvriee Fins
‘& <l £S5 <! laala,
B K C P SR K KV UR— (Celuys g & (2 el jo G JB6LS ool S el b
0y R REICON — D (aids o oo sd) Cels o e yie lgn wox
8 SOges PS5 lon 4z 0
Sbsn b ol 55 p,5 Ol ol b B Cad Siole S g
Sl S e ok &g
48,85 ;0 490 &y (Bo cowl) DlgelS s O50b (&lgae) gi50
Ai85 50 599 o oy (4883, ©gd) 4l jo 500 (2,5 Sae p
IS B e diS ody oS 8 ymie i b b, 2aSTy
IS slafie8 dens b ROV W Ok eausls [§
RSRE SRPIUE o gl &
5l 19 S o5ls! e be oYL
PSS PSSR — [CEIC XY (€9 UL JUTCN B Y IO
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Physical Data:® A, S8 oosls
Overall Dimensions mm (inch) ..........c.ccoceeeerenrnne. Lo, W o, H
Operating Weight Kg (IDS) ....c.vooveiiiieece sttt s
SAHENT FEALUIES .....veveeieeeiee sttt et s teste e e e stesreeneenbesrenre s

£l P Jsb (@) sorkee gyl pwolas]

($g2) p5skS 6, 039

b slbace

a) Indicates information to be completed JeoSS 0055l awgs b Sledlbl a8 0iS o asiee (A
by manufacturer 55,5

b) Indicates information to be completed S bug Wb Sledbl &5 WS o mie (O
by purchaser. 00,5 eSS
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16.6 Data Sheet for Electric Duct S r I b SKo F Gl S ool £-VF
Heaters
General: © .,
o 0] 1= S LOCAtioN......coeviiivieeeece e
Order NO......ooeeececeee e Factory.....cccooini, Customer
ManUFaCIUIer.........cooeeeieie e Model No. ............. S/NO. ..cccovrnenenn.
Duct Size Entry .......cooovviviiiiiviiveveven Horizontal oo Vertical
Panel DOOT .......coovviriiiici e Right hand ..........cccoovviiiene. Left hand
Panel HiNging.......ccoooovovieie i Right hand...........ccoceveiiinnne Left hand
UNIt Data ....cocoveveeeeecce e (OF ToT: (o3| |V Quantity
SBIVICE. .. ittt LOCAtioN......ccvevereereieie e Position
DIMEeNSIoN. .......cccoeiiieiieee e Duct Width .......ccoeeviinnn Duct Height
Joo S Fie
S yikian FHESY ooyl 0 Lo
.................................... (510 72253) JUpoo 0 Lo e o 0,5 les ol
(§O50 e B JUS 53,5 o5l
oz b4 gl Cewly Bk 4y 5050, (lasss 5 QB azm o) bl <)o
xSk Sl S5k s am,s Yyl
IRV RENE ol slaosls
Lo Joe il
JUS glas | JUS s,e sl
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Capacity Ratings: (b)

[50) RS Y . e
7 rad b ol o

AIFIOW....coiie e mé/h (cfm) .o Direction

Heater TYPE.....ccovevvevee e, No. of Stages ....................kW/Stages

Control OPtioNS.........cccovvrieieireeeese e Remote ....ccoevviviiee Integral

MOUNEING....ceeiiiiie e Flanged.......cccoceviveveiiciiciiecns Slip-in

VOHAQES. ....ocveieieceec e Main ....ccooeveeee e Controls

Primary Contactors............ Relay ............ MagnetiC........cocevererreiinenienns Mercury

Secondary Back-Up.......ccooeveiiiiiiiiiiennene MagneticC........ceoervrveieiireeene, Reset

Special Construction ..........ccceveveviivennene. Derated Coll .................... Watts/sqg mm

BUITE-TN ACCESSOIIES ...ouvvivieiieiteiteeiesie sttt etee e e st te e aestesteaneeseeseesteesaesseseennaenens
bz cex (488350 S Bgd) Caelun yd anSo o lso oL >
Loal> o0 Slggls boal> o sloss RN
Az, 595 alols JrsS gloasy 5
(S Slegeds s
o Jys kel ST
-oge> (abolise 4, adl (Slo S wled)  slojgiSLus
&
ool ,l8 e dass adads (s o,bgo G....,.Ial,u sl gl
&y roskee 5 Sy adly, el (eslys b g yle STE
)155’ ol V“a" é“’s J‘L""ﬁ

Shipping Weight: ®

Weight each..................... Kg (IbS)............... Packed in Cartons..........cccccvevverennennnn
.................................. @‘}ﬂﬁ Az 4O W) G dww (;).)5.:) r:;sl.s s_i:).b )9
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16.7 Data Sheet for Dial Indicating
Thermometers

T axiuo slylo srgawlos gl S pools V-VF

General: ® ) cogos
Project ...ooveecie e LOCAtION ....ocvveeieciececreee e
Order NO. ...ocviiiiiece e Factory ......ccooevenciciiee Customer
Manufacturer (a).......cccoeveveveieeiesiesieeneans Model No...... SINO......cccevviiiiiieceire
Tag No. ... Quantity .....occevvvvrieieinns Date ..o
SEIVICE ..ot Operating Range ........ccccvvvvereieininiens
Joe °35.
& oo ety Ol o )lac
.................................. LS“’)"-"”) o)Lo.M: J..\.n o)Lo.ib & o..\.?)’l...u
<3 Sl (G2 (89 0)lod) Dl5pzds 0)los
...... 6,5 0 xS Sl

a) Indicates information to be completed
by manufacturer.

b) Indicates information to be completed
by purchaser.
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Operating Data: ®

;6,5 sbosls

Dial Scale °C (°F)..cccvvviiiiniiiieeiceiens ACCUIACY ...t %
Dial .o SIZE i Color
MOUNEING...ccviiieiie e Straight........ccco v Angular
FOrM oo FiXed oo Adjustable
Capillary .....ccccoveiiiiiee TYPE oo Length
Component TYPE....ccvevveveerieeieeie e (08 - SRR Bulb
SOCKELS ... DImeNSIoN .......ccovververinenienieens Material
Ball or Union Size ..o 13 mm (2" 6.5 mm (¥%")Thread
Well Material ... Bronze .....ccoceoevviveennn Stainless Steel
Well Construction ..........ccceevevveveevesienn, Built-up......cocovovereeere Drilled Stock

AACCESSOTIES ...vveveerietisteete e teetee e steste e st esaestesse e e e stesteesaeeesbeeteesaesbesseeneeseentenseeeeseenns
O o8 (Saled,)b 42 )3) (ugmudis 423 )00 dxmio (aidia 035) wlide
X, ol Ty 4o
Slaassly Sl b
b JB S Jss
Jsb &y g
(b)) (3%e A odijlo £j2 g9
lge Sl S ol

)
095,( 7! s ) yowleo £10

\
() =) ok VY
e Y

c)wLo 0 J0 c)'b.i‘

Oy SoyoYed & yoo b S Sal> olse
o aze IS askad s ol Sal> el
S pild

(AN

Shipping Weight: @

BaCh....oovi i

16055k &9

kg (Ibs) Packed in Cartons........c.ccccevevevieevveseenenens

lohe > 10 00l (gudig (Wgy) p,5 sl L 5
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16.8 Data Sheet for Pressure Gages

Lb@h»)u;é Slyp S posls A-VF

General: ® ) soges
PrOJECT. ...t LOCAtION..... oo
Order NO......ooiieeceeeee e, Factory ..o Customer
Manufacturer @ ...........ccocoovevivvenienenene, Model No. ............... SINO. v,
Tag NO. v, Quantity ........... Fabrication Date ..........
SEIVICE ..ot Operating Range .........ccocecvvvrereicineen,
oo °55.
S e S Oyl 05led
.................................. (102255 )b s 0 Lacs Jowe o,les “ 5l
oSl )l Slade (S 2 (85 0,led) Sljuaz o,les
6B o pus Sl
Operating Data:® ) 5,55 slesls
Dial Scale M Pa (P Si) «ovoovevenvieeieieceene ACCUIACY v %
Dial ..o Color v Diameter
TYPE o Indicating .......cccoovvvveneiicinee, Receiving
Mounting .........cccceevenes Surface ... Local ..o Flush
Case Material .............. Cast 1ron ......cccvveevvieennnn Aluminum ceeeeeeenee.PhENOI
Ring TYpe ..ccoevveveenee Screwed ....oovevevveieiee, Hinged ..o, Slip
Pressure Element ..........cccccoovevevevvevennnn Bourdon........ ceveeneennn BENIOWS
Element Material ..........ccccooveiiniirennnne Bronze......cccoooviiiiiiiinn Stainless Steel
Socket Material .........ccocovvvriiniiiiininnns Bronze ..o Stainless Steel
Connections mm (inch) ........cccccoevvenenne. 13 (%2") oo 6.35 (¥4")
AACCESSOTIS ...ttt e ettt e e te et e st en e s be e st e e e steeseeseeeesbeateeneenbesneaneeneesteaneeeeseeenas
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IRVEIR IR (B gl pdis) WL 7 00 s ((saian) 00 ,) (wlie
).laﬁ ;ii) C)..\.o Ao
'CL’ 2 ‘slm (;Lla-w “-’L’
Jsé poies]] ooz Gs3lge
BETVAY oads Yl o0 g ail> gg
Awgils 09,9 GLad s3>
Oy S5 oY & yie ©okid 55 Slge
O S5y aYed E o S obe dlge
\ \
(¥ ) #IYO (—) Y () yronkes YL
Y

S p3ly)

Shipping Weight: © Sk 039

Each.....ccoovviiiiiie, Kg (IDS)...cveiciiiiiicns Packed in Cartons .............cc......
(stlghe duax )3 0ad (Ganiay (L2 p,5 5k Lt 2
a) Indicates information to be completed JeoS5 oai 3l Jawgs Wb Sledlbl a5 S oo askine (A
by manufacturers. -
R
b) Indicates information to be completed S bug Wb oledlbl a5 WS o jaie (@

by purchaser. 50,5 oS3
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16.9 Data Sheet for Centrifugal Pumps 3 0 3 9,5 el gl S pole 4-VF
General: ® ) og0e
PrOJECE ..o Location......ccccceveviinevic e
Order NO. ....ooviicirceec e, Factory ......cccooevevcenvieiiiieennn, Customer
Manufacturer @ ..o, Model No. ................. SINO....ververrrreene,
SEIVICE ..ot Location .................... Position ................
PUMP TYPE ot Fabrication Date ..........cc.ccceeveiveveecieennn,
SEAr/DAYS ..o ContinuOoUS .......ccoerverveeriennen. Intermittant
Pump No. or Symbol ... QUANTILY .o
Joe o35
(6 iinn PHESLY Oyl 0 leds
.................................. 6‘°)-‘-’°) o)Lo..i) J\.\.o o)Lo.....: & o\.\j)’L...:
Sy oo Cands
oSle Ll aeli gg
é.la.&b.o .............................. W}u u)yom .................................. UQ)S)&’ )LCW/GLQ)S)
J AT — ol sled b aels ol

Operating Performance & Material:® g0 g 8,515 0g2s
Capacity Liter/s (gpm) ....cccccvevvevevvireennnn Normal ......cccoeieiiiiiecee e Rated
Total Head m (ft).......cccoovvvieniiiiiiicies DYNamic .......ccoevvvvniiesineneene NPSH
Pressure M Pa (PSI) «o.voovevrvenerieieciieniee SUCHION....eeiiiiccec e Discharge
Main Connections mm (inch) ................... SUCKION v Discharge
Other Connections mm (inch) ................... Drain ............. Vent....oooenenennen Gage
CaSiNg ..o Mounting .......ccccovvvnnenns Split o Type
Media........coovivevierieieree e TYPE oo Temperature ......Viscosity
End Connections..........cccceveveeveveiecvvennenn Flanged ..o, Threaded
Rated Power KW (BHP). .......cceovririnienne EFfficiency ... %
Motor Mount .........cccocevieeinceceeee Horizontal ..........cocooviiiiii Vertical
MOLOr TYPE....eveeeiieiiieeiie e Frame ..o, Service Factor...............
Rotation (Coupling End) CW ..o CCW..oiiiiie i,
Bearings ......ccoceeeee v Radial ........ccooovviiiiiiice Thrust
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PRI SN Y sole (a280,0 JIE) ailb o) oo b
oAl e olis| 2 Sl (©98) 520 JS olis | L3
SRS GRS (e Elnvis) JSb K lis
BT GiSe (72 yroskee Lol &Ll
A oS len Al (1) yorko 0 OYLal
£ AP aY CIRY
S9pl,S Los &9 laaila,
Slsegs, o gils ksl oYlasl
IRVESR 23l (b cenl) OlgelS ouls riw les (3,
(§Oges 8! (al50) s59e a2l
........................ Celo glady,de > cgz o el glads,ie Caz o (ouisS x> gloil) (oo,8
5 s el b, BLL
Physical Data ® A, S8 oosls
Overall Dimensions mm (inch) ............... L W e, H
Weight Kg (1DS) .ocveviiiiieiecccee e DY oo Operating
SPECIAL FEALUIES ...t
£l o Jsb (7)) yosko 5yl pusolas
S Jl s S ($92) p,59k5 0339

oy sa>
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