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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 

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 s

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 m

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 requ

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.

 

Deputy of Standardization, Administrative of Technical, Execution and Evaluation of Projects 

Affairs, No.17, St. 14th, North Kheradmand, Karimkhan Blvd., Tehran, Iran.

Postal Code- 1585886851 

Tel: 021-88810459-60 & 021-66153055

Fax: 021-88810462 

Email: Standards@nioc.ir 
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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 

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 s

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 

n for the specific project or work. 

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 

he next revision of the standard. 

Deputy of Standardization, Administrative of Technical, Execution and Evaluation of Projects 

Affairs, No.17, St. 14th, North Kheradmand, Karimkhan Blvd., Tehran, Iran. 
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Introduction 

This standard has been developed in “specialized reference committees”

of a wide range of professionals, representatives of organizations, companies, management, 

institutions and research-laboratory centers, manufacturers, associations, etc.

Petroleum Standards developed by the Ministry of Petroleum ar

specialized reference committees every five years and, are performed with regard to their 

applicability and effectiveness, approve, revoke or revise them in accordance with current 

Ministry of Petroleum regulations. Obviously, 

periodical review can be done early, if necessary.

English languages, English language shall govern.

Hairpin heat exchangers are used in various applications 

shall be used for hairpin and multi Pipe heat exchangers for use in oil refineries, petrochemical 

plants, and where applicable, in exploration and production and new ventures.

Note 1 - This is a revised version of the 

issued as revision (1). Revision (0) of the said standard specification is withdrawn.

Note 2 - This bilingual standard is a revised version of the standard specification by the relevant 

committee August 2009, which is issued as revision (

withdrawn. 

Note 3 - This bilingual standard is a revised version of the standard specification by the relevant technical 

committee December 2019, which is issued as revision (

is withdrawn. 

 

Iranian Petroleum Standards (IPS)

Deputy of Standardization, Administrative of Technical, Execution and Evaluation of Projects Affairs, 

No.17, St. 14th, North kheradmand, Karimkhan Blvd., Tehran, Iran.

P.O.Box: 1585886851 

Tel: + 98 (21) 61623055, (21) 88810459 

Fax: + 98 (21) 88810462 

Email: standards@nioc.ir 

Website: http://ips.mop.ir 

 

                                                                                 

1- Standardized specialized reference committees are qualified committees responsible for 

reviewing standards for the petroleum industry (governmental, private and cooperative sectors).
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This standard has been developed in “specialized reference committees”
1
 and with the consensus 

of a wide range of professionals, representatives of organizations, companies, management, 

laboratory centers, manufacturers, associations, etc. 

Petroleum Standards developed by the Ministry of Petroleum are reviewed systematically by 

specialized reference committees every five years and, are performed with regard to their 

applicability and effectiveness, approve, revoke or revise them in accordance with current 

Ministry of Petroleum regulations. Obviously, in accordance with clause 4 of the Procedure, the 

periodical review can be done early, if necessary. In case of conflict between Farsi (Persian) and 
English languages, English language shall govern. 

Hairpin heat exchangers are used in various applications in almost any industry. This standard 

shall be used for hairpin and multi Pipe heat exchangers for use in oil refineries, petrochemical 

plants, and where applicable, in exploration and production and new ventures.

This is a revised version of the standard specification by the relevant technical committee which is 

issued as revision (1). Revision (0) of the said standard specification is withdrawn. 

This bilingual standard is a revised version of the standard specification by the relevant 

committee August 2009, which is issued as revision (2). Revision (1) of the said standard

This bilingual standard is a revised version of the standard specification by the relevant technical 

9, which is issued as revision (3). Revision (2) of the said standard specification 

Iranian Petroleum Standards (IPS) 

Deputy of Standardization, Administrative of Technical, Execution and Evaluation of Projects Affairs, 

No.17, St. 14th, North kheradmand, Karimkhan Blvd., Tehran, Iran. 

Tel: + 98 (21) 61623055, (21) 88810459 - 60 

                                                                                                                       

Standardized specialized reference committees are qualified committees responsible for 

reviewing standards for the petroleum industry (governmental, private and cooperative sectors).
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and with the consensus 

of a wide range of professionals, representatives of organizations, companies, management, 

e reviewed systematically by 

specialized reference committees every five years and, are performed with regard to their 

applicability and effectiveness, approve, revoke or revise them in accordance with current 

in accordance with clause 4 of the Procedure, the 

In case of conflict between Farsi (Persian) and 

in almost any industry. This standard 

shall be used for hairpin and multi Pipe heat exchangers for use in oil refineries, petrochemical 

plants, and where applicable, in exploration and production and new ventures. 

standard specification by the relevant technical committee which is 

This bilingual standard is a revised version of the standard specification by the relevant technical 

) of the said standard specification is 

This bilingual standard is a revised version of the standard specification by the relevant technical 

) of the said standard specification 

Deputy of Standardization, Administrative of Technical, Execution and Evaluation of Projects Affairs, 

                                       

 
Standardized specialized reference committees are qualified committees responsible for determination and 

reviewing standards for the petroleum industry (governmental, private and cooperative sectors). 



 
 

General standard for

1 Scope 

1-1 This Standard Specification covers the minimum requirements for design, material, fabrication, 

inspection and testing of hairpin heat exchangers. Hairpin heat exchangers include double

multi-tube type heat exchangers. For those part not covering i

663 will be in effect. 

1-2 This Standard together with Iranian Petroleum Standard for pressure vessels 

shall apply to hairpin heat exchangers

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 

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. 

2-1 IPS-G-ME-150, Engineering and 

internals 

2-2 IPS-E-TP-100, Engineering standard for paints

2-3 IPS-G-ME-220, Engineering and 

2-4 IPS-E-GN-100, Engineering 

2-5 IPS-E-PR-775, Engineering standard

2-6 IPS-E-GN-100, Engineering 

2-7 ASME Boiler and pressure vessel

2-8 ASME Section V, Nondestructive examination specifications

2-9 ASME Section VII, Division 1, Rules for 

2-10 ASME Section VIII, Division 2: Alternative 

2-11 ASME Section VIII, Pressu

VIII- DIV3 

2-12 ASME Section IX, Welding and 

2-13 ASME B16.5, Pipe flanges and flanged fittings

2-14 ASME B16.47, large diameter  steel flanges: NPS 26 through NPS 60 metric/

2-15 ASME B16.20, metallic gaskets for pipe flanges

2-16 ASME B16.9, factory- made wrought butt welding fittings

2-17 ASME B16.11, forged fittings, socket

2-18 TEMA (THE TUBULAR EXCHANGER MANUFACTURERS ASSOCIATION)

2-19 API 660, shell-and- tube heat exchangers

Dec. 2019 IPS-
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General standard for hairpin-Type heat exchangers

This Standard Specification covers the minimum requirements for design, material, fabrication, 

inspection and testing of hairpin heat exchangers. Hairpin heat exchangers include double

tube type heat exchangers. For those part not covering in this standard latest edition of API 

This Standard together with Iranian Petroleum Standard for pressure vessels 

shall apply to hairpin heat exchangers 

ut 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 

, Engineering and material standard for towers, reactors, pressure

standard for paints 

Engineering and material standard for shell and tube heat  exchangers

Engineering standard for units 

standard for process design of double pipe heat exchangers

Engineering standard for unit 

pressure vessel Code Section II: materials-part A:ferrous material

Nondestructive examination specifications 

Division 1, Rules for construction of pressure vessels

ASME Section VIII, Division 2: Alternative rules 

Pressure vessels - Complete 3-Volume SET (VIII

Welding and brazing qualification 

flanges and flanged fittings: NPS 1/2 through NPS 24 

large diameter  steel flanges: NPS 26 through NPS 60 metric/

metallic gaskets for pipe flanges 

made wrought butt welding fittings 

forged fittings, socket-welding and threaded, includes errata

(THE TUBULAR EXCHANGER MANUFACTURERS ASSOCIATION)

heat exchangers 

-G-ME-230(3) 

Type heat exchangers 

This Standard Specification covers the minimum requirements for design, material, fabrication, 

inspection and testing of hairpin heat exchangers. Hairpin heat exchangers include double-pipe and 

n this standard latest edition of API 

This Standard together with Iranian Petroleum Standard for pressure vessels IPS-G-ME-150 

ut 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 

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 

material standard for towers, reactors, pressure vessels and 

material standard for shell and tube heat  exchangers 

for process design of double pipe heat exchangers 

part A:ferrous material 

construction of pressure vessels 

Volume SET (VIII-DIV 1, VIII-DIV 2, 

: NPS 1/2 through NPS 24 metric/inch standard 

large diameter  steel flanges: NPS 26 through NPS 60 metric/inch standard 

welding and threaded, includes errata 

(THE TUBULAR EXCHANGER MANUFACTURERS ASSOCIATION) 



 
 

2-20 ASTM A-450, Standard specification for general requirements for carbon and low alloy steel 

tubes 

3 Definitions 

Throughout this Standard the following definitions 

3-1  

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, National Petrochemical Company 

and National Iranian Oil Refinery And Dis

3-2  

purchaser 

Means the “Company” where this standard is a part of direct purchaser order by the “Company”, 

and the “Contractor” where this Standard is a part of contract documents.

3-3  

vendor and supplier  

Refers to firm or person who will 

3-4  

contractor 

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

3-5  

executor 

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

project. 

3-6  

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

3-7  

shall 

Is used where a provision is mandatory.
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specification for general requirements for carbon and low alloy steel 

Throughout this Standard the following definitions shall apply. 

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, National Petrochemical Company 

and National Iranian Oil Refinery And Distribution Company. 

Company” where this standard is a part of direct purchaser order by the “Company”, 

and the “Contractor” where this Standard is a part of contract documents. 

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

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

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

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 

Is used where a provision is mandatory. 
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specification for general requirements for carbon and low alloy steel 

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, National Petrochemical Company 

Company” where this standard is a part of direct purchaser order by the “Company”, 

supply and/or fabricate the equipment or material. 

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

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

The Inspector referred to in this Standard is a person/persons or a body appointed in writing by the 



 
 

3-8  

should 

Is used where a provision is advisory only.

3-9  

will 

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

supplier or vendor. 

3-10  

may 

Is used where a provision is completely discretionary.

4 Units 

This standard is based on International System of Units (SI), as per 

otherwise specified. 

5 Conflicting requirements 

In case of conflict between documents relating to the inquiry or purchase order the following

priority of documents, shall apply.

-First priority: purchase order (including attachments) and variation thereto.

- Second priority: data-requisition sheets and drawing.

- Third priority: this Standard. 

All conflicting requirements shall be referred to the purchaser in writing. The purchaser will issue 

conforming documentation if needed for clarification.

6 Design 

6-1 Design data 

6-1-1 Design codes 

6-1-1-1 Hairpin heat exchangers shall be designed according 

TEMA standard in this standard. 

6-1-1-2 Nozzles, flanges, tapered pipe threads, pipe fittings, bolts, nuts and gaskets shall be in 

accordance with appropriate ASME Codes.

6-1-2 Design pressure 

6-1-2-1 Hairpin heat exchangers shall be designed t

design pressure. Designs based on differential pressure of shell side and tube side are not acceptable

Dec. 2019 IPS-
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a provision is advisory only. 

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

Is used where a provision is completely discretionary. 

This standard is based on International System of Units (SI), as per IPS-E-GN

ocuments relating to the inquiry or purchase order the following

priority of documents, shall apply. 

First priority: purchase order (including attachments) and variation thereto. 

requisition sheets and drawing. 

All conflicting requirements shall be referred to the purchaser in writing. The purchaser will issue 

conforming documentation if needed for clarification. 

Hairpin heat exchangers shall be designed according to the ASME Code Section VIII and 

 

Nozzles, flanges, tapered pipe threads, pipe fittings, bolts, nuts and gaskets shall be in 

accordance with appropriate ASME Codes. 

Hairpin heat exchangers shall be designed to conform to specified shell side or tube side 

design pressure. Designs based on differential pressure of shell side and tube side are not acceptable

-G-ME-230(3) 

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

GN-100 except where 

ocuments relating to the inquiry or purchase order the following 

All conflicting requirements shall be referred to the purchaser in writing. The purchaser will issue 

to the ASME Code Section VIII and 

Nozzles, flanges, tapered pipe threads, pipe fittings, bolts, nuts and gaskets shall be in 

o conform to specified shell side or tube side 

design pressure. Designs based on differential pressure of shell side and tube side are not acceptable 



 
 

6-1-2-2 If design pressure is not specified in the exchanger specification sheet, the minimum 

design pressure shall be 10% above the maximum operating pressure or maximum operating 

pressure plus 2 bar (200KPa) , whichever is greater.

6-1-3 Design temperature 

6-1-3-1 Exchangers which will operate at temperature above 0°C, shall have a minimum design 

temperature 10% above the maximum

plus 28°C. Whichever is greater, but not less than 65°C.

6-1-4 Corrosion allowance 

6-1-4-1 If not specified the minimum corrosion allowance for the shell side and tube side 

components (except tubes) shall be 1.6 mm

6-2 Shell design 

6-2-1 Shells can be welded pipe, seamless pipe or rolled and welded cylinders. Spiral welded pipe 

shall not be used. 

6-2-2 Design of shell tube closure and return bend housing is normally left to the manufacturer. 

However the design shall be approved by the Company.

6-2-3 U-tube shall be removable through the use of bolted closure joints.

6-3 Tube (U-Tubes) design 

6-3-1 Not enclosed section of U

movement due to thermal Expansion

6-3-2 No internal screwed connections shall be allowed.

6-3-3 Fins should be longitudinal 

electric resistance welding. Minimum thickness of the fins shall be 0.9 mm.

6-3-4 The bent portion of the following U

a- Carbon steel, carbon-molybdenum, and low chromium steel U

Cr steels) in sour or wet hydrogen sulfide service.

b- Unstabilized austenitic stainless steels with a mean radius smaller than 5 tim

outside diameter of the tube. 

6-4 Nozzles and connections design

6-4-1 Connections DN 40 (NPS 1

used. Non-flanged connections smaller than DN 40 (NPS 1

appropriate rating. 

Threaded connections shall not be used in hydrogen, sour or wet hydrogen sulfide service. This 

includes auxiliary connections such as vents, drains, instrument connections and chemical cleaning 

connections. 

6-4-2 Steel flanges outside the scope of ASME B16.5 shall be designed per ASME pressure vessel 

code. 

6-4-3 Couplings shall be used for threaded connections. All couplings shall be installed with full 

penetrated welds. 

6-4-4 All unpiped threaded openings shall be fitted with bar stock, round

same material as the connection. 
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If design pressure is not specified in the exchanger specification sheet, the minimum 

l be 10% above the maximum operating pressure or maximum operating 

pressure plus 2 bar (200KPa) , whichever is greater. 

Exchangers which will operate at temperature above 0°C, shall have a minimum design 

temperature 10% above the maximum operating temperature or maximum operating temperature 

plus 28°C. Whichever is greater, but not less than 65°C. 

If not specified the minimum corrosion allowance for the shell side and tube side 

components (except tubes) shall be 1.6 mm for carbon steel. 

Shells can be welded pipe, seamless pipe or rolled and welded cylinders. Spiral welded pipe 

Design of shell tube closure and return bend housing is normally left to the manufacturer. 

ll be approved by the Company. 

tube shall be removable through the use of bolted closure joints. 

Not enclosed section of U-Tubes shall be at least 6 mm apart from Tube Bundle for free 

movement due to thermal Expansion. 

screwed connections shall be allowed. 

Fins should be longitudinal  .Longitudinal fins shall be attached to the outside of the tube by 

electric resistance welding. Minimum thickness of the fins shall be 0.9 mm. 

The bent portion of the following U-tubes shall be stress relieved after bending:

molybdenum, and low chromium steel U-bends (C - 0.5 % Mo through 5 % 

Cr steels) in sour or wet hydrogen sulfide service. 

Unstabilized austenitic stainless steels with a mean radius smaller than 5 tim

connections design 

Connections DN 40 (NPS 1-1/2) and larger shall be flanged .The slip

flanged connections smaller than DN 40 (NPS 1-1/2) shall be forged couplings with

Threaded connections shall not be used in hydrogen, sour or wet hydrogen sulfide service. This 

includes auxiliary connections such as vents, drains, instrument connections and chemical cleaning 

scope of ASME B16.5 shall be designed per ASME pressure vessel 

Couplings shall be used for threaded connections. All couplings shall be installed with full 

threaded openings shall be fitted with bar stock, round-head type plugs of the 

 

-G-ME-230(3) 

If design pressure is not specified in the exchanger specification sheet, the minimum 

l be 10% above the maximum operating pressure or maximum operating 

Exchangers which will operate at temperature above 0°C, shall have a minimum design 

operating temperature or maximum operating temperature 

If not specified the minimum corrosion allowance for the shell side and tube side 

Shells can be welded pipe, seamless pipe or rolled and welded cylinders. Spiral welded pipe 

Design of shell tube closure and return bend housing is normally left to the manufacturer. 

Tubes shall be at least 6 mm apart from Tube Bundle for free 

Longitudinal fins shall be attached to the outside of the tube by 

l be stress relieved after bending: 

0.5 % Mo through 5 % 

Unstabilized austenitic stainless steels with a mean radius smaller than 5 times the nominal 

1/2) and larger shall be flanged .The slip-on type shall not be 

1/2) shall be forged couplings with an 

Threaded connections shall not be used in hydrogen, sour or wet hydrogen sulfide service. This 

includes auxiliary connections such as vents, drains, instrument connections and chemical cleaning 

scope of ASME B16.5 shall be designed per ASME pressure vessel 

Couplings shall be used for threaded connections. All couplings shall be installed with full 

head type plugs of the 



 
 

6-5 Supports design 

6-5-1 A minimum of two supports shall be provided on the shell pipe. On stacked units, the design 

shall prevent shell distortion which might cause bending of the tube.

6-5-2 Internal Supports shall be free to move along the length of the shell for thermal expansion.

7 Material 

7-1 The materials shall conform to the specification given in section II of the ASME boiler and 

pressure vessel code or other governing code. Materials of construction are subject to approval by 

the Company. 

7-2 All materials must be new and unused, unless otherwise agreed by purchaser.

7-3 All materials used in the manufacture of pressure parts of hairpin heat exchangers construc

to this standard shall have available test certificates of chemical analysis and physical properties. 

Materials for which test certificates are not available may be used for supporting lugs, spacers and 

other similar non-pressure parts. 

7-4 Carbon steel, ferritic alloy, and austenitic alloy steel tubes shall meet the requirements of 

ASTM A-450. 

7-5 Tube wall thicknesses specified shall be considered as "minimum wall thickness".

7-6 All gaskets shall be asbestos free.

7-7 Materials equivalent to ASTM standard may be use

7-8 All carbon steel tubes shall be seamless type, for other materials weldwd tybe may be selected 

with prior approval of the purchaser.

7-9 Appendix A of this Standard lists typical materials of construction for hairpin hea

in normal services. This Appendix is given as a guide and does not cover all materials of 

construction. Other materials which are equally suitable may be selected, with prior approval of the 

purchaser. 

8 Fabrication 

8-1 In multitube hairpin heat exchangers, tube holes in tube

diameters and tolerances shown in TEMA Standard.

8-2 Inside edges of tube holes in tubesheets (in multitube exchangers) shall be free of burrs to 

prevent cutting of the tubes. Intern

8-3 For non-ferrous tubes, the said tolerances shall be in accordance with the appropriate heat 

exchanger tube specification. 

8-4 Gasket contact faces shall be machined and free of surface scale.

8-5 Gasket contact faces shall be true planes within 1 mm. The flatness of the tube sheet gasket 

faces (in multitube type) shall be measured after expanding or welding of tube joints.

9 Name plate 

9-1 A suitable manufacture’s name plate of corrosion resistant material shall be permane

attached to the exchanger. When insulation thickness is specified, the name plate shall be attached 

to a bracket welded to the exchanger.

Dec. 2019 IPS-
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A minimum of two supports shall be provided on the shell pipe. On stacked units, the design 

which might cause bending of the tube. 

Supports shall be free to move along the length of the shell for thermal expansion.

The materials shall conform to the specification given in section II of the ASME boiler and 

other governing code. Materials of construction are subject to approval by 

All materials must be new and unused, unless otherwise agreed by purchaser.

All materials used in the manufacture of pressure parts of hairpin heat exchangers construc

to this standard shall have available test certificates of chemical analysis and physical properties. 

Materials for which test certificates are not available may be used for supporting lugs, spacers and 

 

erritic alloy, and austenitic alloy steel tubes shall meet the requirements of 

Tube wall thicknesses specified shall be considered as "minimum wall thickness".

All gaskets shall be asbestos free. 

Materials equivalent to ASTM standard may be used with prior approval of the purchaser.

All carbon steel tubes shall be seamless type, for other materials weldwd tybe may be selected 

with prior approval of the purchaser. 

of this Standard lists typical materials of construction for hairpin hea

in normal services. This Appendix is given as a guide and does not cover all materials of 

construction. Other materials which are equally suitable may be selected, with prior approval of the 

hairpin heat exchangers, tube holes in tube-sheets shall be furnished to the 

diameters and tolerances shown in TEMA Standard. 

Inside edges of tube holes in tubesheets (in multitube exchangers) shall be free of burrs to 

prevent cutting of the tubes. Internal surfaces shall be given a workmanlike finish.

ferrous tubes, the said tolerances shall be in accordance with the appropriate heat 

Gasket contact faces shall be machined and free of surface scale. 

s shall be true planes within 1 mm. The flatness of the tube sheet gasket 

faces (in multitube type) shall be measured after expanding or welding of tube joints.

A suitable manufacture’s name plate of corrosion resistant material shall be permane

attached to the exchanger. When insulation thickness is specified, the name plate shall be attached 

to a bracket welded to the exchanger. 
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A minimum of two supports shall be provided on the shell pipe. On stacked units, the design 

Supports shall be free to move along the length of the shell for thermal expansion. 

The materials shall conform to the specification given in section II of the ASME boiler and 

other governing code. Materials of construction are subject to approval by 

All materials must be new and unused, unless otherwise agreed by purchaser. 

All materials used in the manufacture of pressure parts of hairpin heat exchangers constructed 

to this standard shall have available test certificates of chemical analysis and physical properties. 

Materials for which test certificates are not available may be used for supporting lugs, spacers and 

erritic alloy, and austenitic alloy steel tubes shall meet the requirements of 

Tube wall thicknesses specified shall be considered as "minimum wall thickness". 

d with prior approval of the purchaser. 

All carbon steel tubes shall be seamless type, for other materials weldwd tybe may be selected 

of this Standard lists typical materials of construction for hairpin heat exchangers 

in normal services. This Appendix is given as a guide and does not cover all materials of 

construction. Other materials which are equally suitable may be selected, with prior approval of the 

sheets shall be furnished to the 

Inside edges of tube holes in tubesheets (in multitube exchangers) shall be free of burrs to 

al surfaces shall be given a workmanlike finish. 

ferrous tubes, the said tolerances shall be in accordance with the appropriate heat 

s shall be true planes within 1 mm. The flatness of the tube sheet gasket 

faces (in multitube type) shall be measured after expanding or welding of tube joints. 

A suitable manufacture’s name plate of corrosion resistant material shall be permanently 

attached to the exchanger. When insulation thickness is specified, the name plate shall be attached 



 
 

9-2 Name plate data 

In addition to all required by the ASME section VIII division I, a name plate shall also include 

following (if specified): 

- User’s equipment identification

- User’s order number. 

10 Welding 

10-1 All welding of pressure parts shall conform to the requirements of ASME Code, Section VIII, 

Division I and Section IX. 

10-2 All butt welds of pressure retaining 

10-3 Welding electrodes shall be of AWS approved quality or equivalent.

10-4 All welding shall be completed prior to final heat

10-5 Prior to commencing fabrication, the vendors proposed welding procedure specification (

and its supporting PQR shall be submitted for approval. After approval, this welding procedure 

shall be strictly adhered to unless written approval is obtained covering deviations.

10-6 Preheating and post weld heat treatment is required when so specified 

for: 

- The service conditions; 

- The particular material; 

- The material thickness; 

- Weld configuration; 

- Consumables. 

The preheat temperature is to be checked and maintained throughout welding.

10-7 Hardness testing and report shall be

reviewed and approved by the purchaser.

11 Inspection and testing 

11-1 The term inspector, used in this Standard, refers to the Company’s representative.

11-2 The inspection and testing of the heat exchanger at th

in accordance with ASME Code Section VIII Div.1 and the following requirements.

11-3 All parts and tools necessary for inspection and testing shall be prepared by the manufacturer.

11-4 Spot radiographic examination according

considered as a minimum requirement for the welds of hairpin heat exchanger. Acceptance criteria 

shall be as per the above mentioned code.

11-5 the vendor shall specify its quality control system and submission of quali

11-6 weld metal of pressure-retaining welds (excluding tube to

components shall be hardness tested

11-7 all carbon steel plate in sour or wet hydrogen sulfide service shall be subjected to an ultrasonic 

lamination check. 
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In addition to all required by the ASME section VIII division I, a name plate shall also include 

identification; 

All welding of pressure parts shall conform to the requirements of ASME Code, Section VIII, 

All butt welds of pressure retaining parts shall be full penetration welds. 

Welding electrodes shall be of AWS approved quality or equivalent. 

All welding shall be completed prior to final heat treatment.  

Prior to commencing fabrication, the vendors proposed welding procedure specification (

and its supporting PQR shall be submitted for approval. After approval, this welding procedure 

shall be strictly adhered to unless written approval is obtained covering deviations.

Preheating and post weld heat treatment is required when so specified in the applicable code 

The preheat temperature is to be checked and maintained throughout welding.

and report shall be performed in accordance with a procedure that has been

reviewed and approved by the purchaser. 

The term inspector, used in this Standard, refers to the Company’s representative.

The inspection and testing of the heat exchanger at the manufacturer’s shop shall be performed 

in accordance with ASME Code Section VIII Div.1 and the following requirements.

All parts and tools necessary for inspection and testing shall be prepared by the manufacturer.

Spot radiographic examination according to ASME Code Section VIII Div.I shall be 

considered as a minimum requirement for the welds of hairpin heat exchanger. Acceptance criteria 

shall be as per the above mentioned code. 

the vendor shall specify its quality control system and submission of quali

retaining welds (excluding tube to tube sheet welds) in carbon steel 

components shall be hardness tested. 

all carbon steel plate in sour or wet hydrogen sulfide service shall be subjected to an ultrasonic 
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In addition to all required by the ASME section VIII division I, a name plate shall also include the 

All welding of pressure parts shall conform to the requirements of ASME Code, Section VIII, 

Prior to commencing fabrication, the vendors proposed welding procedure specification (WPS) 

and its supporting PQR shall be submitted for approval. After approval, this welding procedure 

shall be strictly adhered to unless written approval is obtained covering deviations. 

in the applicable code 

The preheat temperature is to be checked and maintained throughout welding. 

performed in accordance with a procedure that has been 

The term inspector, used in this Standard, refers to the Company’s representative. 

e manufacturer’s shop shall be performed 

in accordance with ASME Code Section VIII Div.1 and the following requirements. 

All parts and tools necessary for inspection and testing shall be prepared by the manufacturer. 

to ASME Code Section VIII Div.I shall be 

considered as a minimum requirement for the welds of hairpin heat exchanger. Acceptance criteria 

the vendor shall specify its quality control system and submission of quality control plan. 

sheet welds) in carbon steel 

all carbon steel plate in sour or wet hydrogen sulfide service shall be subjected to an ultrasonic 



 
 

12 Supplementary requirements

12-1 Preparation for shipment 

12-1-1 Internal and external surfaces of the exchanger shall be free from loose scale and other 

foreign material that is readily removable.

12-1-2 Water, oil, or other liquids used for cleaning or hydrostatic 

sections before shipment. 

12-1-3 The purchaser shall specify requirements for surface preparation and protection.

otherwise specified surface preparation and painting shall be in accordance 

12-1-4 Machined surfaces and flange faces shall be temporary protected against 

shipment and subsequent storage, by coating with rust preventive which is easily removable with a 

petroleum solvent.  

12-1-5 All threads of bolts including exposed parts shall be coated with a metallic base waterproof 

coating to prevent galling in use and aqueous corrosion during testing, shipping and storage.

12-1-6 Flanges surface shall be blanked with bolted wood or metal covers. Beveled ends sha

protected with suitable covers. Threaded connections shall be fitted with a cap or plug.

12-1-7 Exchangers shall be shipped completely assembled and shall be clearly identified by 

painting or dye stenciling the equipment number in a conspicuous location.

12-2 Guarantees 

Unless otherwise agreed upon by the manufacturer and purchaser, the manufacturer shall guarantee 

thermal performance and mechanical design of a heat exchanger, when operated at the design 

conditions specified by the purchaser in his order, or show

furnished by the manufacturer. This guarantee shall extend for a period of 24 months after shipping 

date. 
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Supplementary requirements 

Internal and external surfaces of the exchanger shall be free from loose scale and other 

foreign material that is readily removable. 

Water, oil, or other liquids used for cleaning or hydrostatic testing shall be drained from all 

The purchaser shall specify requirements for surface preparation and protection.

otherwise specified surface preparation and painting shall be in accordance with 

Machined surfaces and flange faces shall be temporary protected against 

shipment and subsequent storage, by coating with rust preventive which is easily removable with a 

bolts including exposed parts shall be coated with a metallic base waterproof 

coating to prevent galling in use and aqueous corrosion during testing, shipping and storage.

Flanges surface shall be blanked with bolted wood or metal covers. Beveled ends sha

protected with suitable covers. Threaded connections shall be fitted with a cap or plug.

Exchangers shall be shipped completely assembled and shall be clearly identified by 

painting or dye stenciling the equipment number in a conspicuous location. 

Unless otherwise agreed upon by the manufacturer and purchaser, the manufacturer shall guarantee 

thermal performance and mechanical design of a heat exchanger, when operated at the design 

conditions specified by the purchaser in his order, or shown on the exchanger specification sheet 

furnished by the manufacturer. This guarantee shall extend for a period of 24 months after shipping 

-G-ME-230(3) 

Internal and external surfaces of the exchanger shall be free from loose scale and other 

testing shall be drained from all 

The purchaser shall specify requirements for surface preparation and protection. Unless 

with IPS-E-TP-100. 

Machined surfaces and flange faces shall be temporary protected against corrosion during 

shipment and subsequent storage, by coating with rust preventive which is easily removable with a 

bolts including exposed parts shall be coated with a metallic base waterproof 

coating to prevent galling in use and aqueous corrosion during testing, shipping and storage. 

Flanges surface shall be blanked with bolted wood or metal covers. Beveled ends shall be 

protected with suitable covers. Threaded connections shall be fitted with a cap or plug. 

Exchangers shall be shipped completely assembled and shall be clearly identified by 

Unless otherwise agreed upon by the manufacturer and purchaser, the manufacturer shall guarantee 

thermal performance and mechanical design of a heat exchanger, when operated at the design 

n on the exchanger specification sheet 

furnished by the manufacturer. This guarantee shall extend for a period of 24 months after shipping 



 
 

Typical materials of construction for hairpin heat exchangers in normal services

Shell (Pipe) 

 

Shell Return 
 

Shell Cover Plate 

 

Fittings, Flanges 

 

Exchanger Tubes, also Connectors

 

Exchanger Pipe, also Connectors

 

Fins (Strip) 

 

Support  Brackets 

Nuts 

Bolts 
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Appendix A 

(informative) 

Typical materials of construction for hairpin heat exchangers in normal services

Seamless Carbon Steel, Open

Furnace 
ASTM A-106, Gr. A or B

ASTM A-53 , Gr. A or B

Carbon Steel Casting

ASTM A=216, Gr. WCA or WCB

 
Carbon Steel Plate

ASTM A-285, Gr., C

ASTM A-515, & 516

 Forged Steel

ASTM A-105

Exchanger Tubes, also Connectors 

Carbon Steel Tube

ASTM A-179

 
Ferritic Alloys, Tubes

ASTM A-199

Austenitic Alloys

ASTM-A-213

Admiralty Metal

ASTM B-111 Type B, C or D (Cooling Water 

Service) 

also Connectors 

Seamless Carbon Steel Pipe

ASTM A-106, Gr, A or B

Ferritic Alloys

ASTM A-335

Austenitic Alloys

ASTM A-312

Copper Alloys, Admiralty Metal

ASTM B-111 Type B, C or D

Nickel Copper Alloys

Monel 
ASTM B-163

(Material to be compatible with tube metallurgy and 

shell side fluid).

 ASTM A-36

ASTM A-194, Class 2H

ASTM A-193, Gr, B7
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Typical materials of construction for hairpin heat exchangers in normal services 

Seamless Carbon Steel, Open-hearth or Electric 

106, Gr. A or B 
53 , Gr. A or B 

Carbon Steel Casting 
ASTM A=216, Gr. WCA or WCB 

Carbon Steel Plate 
285, Gr., C 
515, & 516 

Forged Steel 
105 

Carbon Steel Tube 
179 

Ferritic Alloys, Tubes 
199 

Austenitic Alloys 

213 
Admiralty Metal 

111 Type B, C or D (Cooling Water 

Seamless Carbon Steel Pipe 
106, Gr, A or B 

Ferritic Alloys 
335 

Austenitic Alloys- 
312 

Copper Alloys, Admiralty Metal 
111 Type B, C or D 

Nickel Copper Alloys 

163 
compatible with tube metallurgy and 

shell side fluid).. 

36 

194, Class 2H 

193, Gr, B7 
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لق به مالك آن بوده و نبايد بدون رضايت كتبي وزارت نفت ايران، تمام يا بخشي از تمام حقوق آن متع. اين استاندارد متعلق به وزارت نفت ايران است

 .سازي، انتقال، يا روش ديگري در اختيار افراد ثالث قرار گيرد اين استاندارد، به هر شكل يا وسيله ازجمله تكثير، ذخيره

 

 

 

 

 

 

 هاي حرارتي هرپين استاندارد عمومي براي مبدل

  

  

  

 

 

  سومويرايش 

  1398 آذر
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 ب 

  گفتار پيش

هاي وزارت نفت ايران است و براي استفاده در تأسيسات توليد نفت و گاز،  كننده ديدگاه منعكس )IPS(استانداردهاي نفت ايران 

  .ت انتقال و فراورش گاز و ساير تأسيسات مشابه تهيه شده استهاي نفت، واحدهاي شيميائي و پتروشيمي، تأسيسا پالايشگاه

. باشد هائي از استانداردهاي مرجع مي استانداردهاي نفت، براساس استانداردهاي قابل قبول بين المللي تهيه شده و شامل گزيده

طور تكميلي و يا  هنياز، مواردي بهمچنين براساس تجربيات صنعت نفت كشور و قابليت تأمين كالا از بازار داخلي و نيز برحسب 

ها  برگ هاي فني كه در متن استانداردها آورده نشده است در داده مواردي از گزينه. اصلاحي در اين استاندارد لحاظ شده است

  .گذاري شده براي استفاده مناسب كاربران آورده شده است صورت شماره هب

با اين . ها منطبق نمايند تدوين شده است تا كاربران بتوانند نيازهاي خود را با آن پذير شكلي كاملاً انعطاف هاستانداردهاي نفت، ب

ها را تامين  اي كه نيازهاي خاص آن گونه موارد بايد الحاقيه در اين. ها را پوشش ندهند هاي پروژه حال ممكن است تمام نيازمندي

رد مربوطه، مشخصات فني آن پروژه و يا كار خاص را تشكيل خواهند اين الحاقيه همراه با استاندا. نمايد تهيه و پيوست نمايند مي

  .داد

ها ممكن است استانداردي  در اين بررسي. گردند بار مورد بررسي قرار گرفته و روزآمد مي استانداردهاي نفت تقريباً هر پنج سال يك

  .باشد ا ملاك عمل ميه اي به آن اضافه شود و بنابراين همواره آخرين ويرايش آن حذف و يا الحاقيه

اي كه براي موارد خاص تهيه  نظرها و پيشنهادات اصلاحي و يا هرگونه الحاقيه شود نقطه  از كاربران استاندارد، درخواست مي

هاي فني مربوطه بررسي و در صورت تصويب در  نظرات و پيشنهادات دريافتي در كميته. اند، به نشاني زير ارسال نمايند نموده

  .هاي بعدي استاندارد منعكس خواهد شدتجديد نظر

  17ايران، تهران، خيابان كريمخان زند، خردمند شمالي، كوچه چهاردهم، شماره 

 هاها و پروژهاستانداردهاي طرح

   1585886851: كدپستي 

  66153055و  88810459 - 60: تلفن 

  88810462: دور نگار 

 Standards@nioc.ir: پست الكترونيك
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 د 

  مقدمه

اي از متخصصين، نمايندگان و با اتفاق نظر طيف گسترده 1هاي مرجع تخصصي اين استاندارد در كميته

ربط و  ها و غيره ذي آزمايشگاهي، سازندگان، انجمن - ها، نهادها و مراكز تحقيقاتي ها، مديريت شركتها،  سازمان

  .نفع تدوين شده است ذي

هاي مرجع  طور سيستماتيك توسط كميته بار به استانداردهاي تدوين شده از سوي وزارت نفت هر پنج سال يك

ها، نسبت به تأييد، ابطال و يا  اجرايي و تأثيرگذاري آن تخصصي مورد بررسي قرار گرفته و با توجه به قابليت

روش  4بديهي است مطابق بند . شود ها مطابق با مقررات جاري وزارت نفت اقدام لازم انجام مي تجديدنظر آن

 متن انگليسي، و فارسي متن بين اختلاف صورت در. شود انجام هنگام زود تواند مي بازنگري زماني اجرايي، دوره

  .باشد مي ملاك يسيانگل

اين . گيرند هاي حرارتي هرپين براي كاربردهاي مختلف و تقريباً در تمام صنايع مورد استفاده قرار مي مبدل

هاي نفت، واحدهاي پتروشيمي و حسب  اي در پالايشگاه هاي حرارتي هرپين و چندلوله استاندارد بايد براي مبدل

  .رد استفاده قرار گيردهاي جديد مو نياز اكتشاف و توليد و پروژه

 )0( ويرايش پس اين از .است شده منتشر )1( صورت ويرايش به و بازنگري مربوطه فني كميته توسط استاندارد اين -  1 يادآوري

 .نيست اعتبار داراي اين استاندارد

فني  كميته توسط 1388 سال اهم مرداد در كه باشد فوق مي استاندارد شده بازنگري نسخه زبانه، دو استاندارد اين -  2 يادآوري

  .باشد مي منسوخ استاندارد اين) 1( ويرايش اين پس از .گردد مي ارايه )2( ويرايش عنوان به و تاييد مربوطه

فني  كميته توسط 1398 سال آذر ماه در كه باشد فوق مي استاندارد شده بازنگري نسخه زبانه، دو استاندارد اين - 3يادآوري 

  .باشد مي منسوخ استاندارد اين) 2( ويرايش اين پس از .گردد مي ارايه )3( ويرايش عنوان هب و تاييد مربوطه

  

  استانداردهاي صنعت نفت ايران

اداره كل نظام فني و اجرايي و ارزشيابي ، 17خردمند شمالي، كوچه چهاردهم، شماره خيابان كريمخان زند، بلوار ايران، تهران، 

  ، معاونت استانداردهاها طرح

   1585886851: كدپستي

  )021( 61623055و  )021( 88810459 -  60: تلفن

  )021( 88810462: دور نگار

  standards@nioc.ir: رايانامه

 http://ips.mop.ir: وبگاه

  

                                                      

نعت هاي واجد صلاحيت هستند كه وظايف تعيين و بازنگري استانداردها را براي ص هاي مرجع تخصصي استاندارد، كميتهكميته -1

  .بر عهده دارند) هاي دولتي، خصوصي و تعاوني بخش(نفت 
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 هاي حرارتي هرپين استاندارد عمومي براي مبدل

  هدف و دامنه كاربرد 1

هاي حرارتي  مبدل آزمايشحي، مواد، ساخت، بازرسي و حداقل الزامات طرا تعيين ،هدف از تدوين اين استاندارد

  .باشد مي هرپين

درخصوص موارد مهندسي . باشند اي مي لوله اي و چند هاي حرارتي دولوله هاي حرارتي هرپين، شامل مبدل مبدل

رايش خـرين وي ـ اي نشده است، الزامـات آ  ها اشاره هاي حرارتي هرپين كه در اين استاندارد به آن مربوط به مبدل

  .باشد ملاك عمل مي API 663استاندارد

هـاي   بـراي مبـدل  ، (IPS-G-ME-150) براي ظروف تحت فشـار  نفت ايران همراه با استانداردبايد اين استاندارد 

 .كار برده شود هحرارتي هرپين ب

  مراجع الزامي 2

 بدين. است شده داده ارجاع اه آن به الزامي صورت به استاندارد اين متن در كه دارد وجود ضوابطي زير مراجع در

 .شوندمي محسوب استاندارد اين از جزئي ضوابط آن ترتيب،

 آن براي بعدي نظرهاي تجديد و ها اصلاحيه باشد، شده داده ارجاع انتشار تاريخ ذكر با مرجعي به كه صورتي در

 است، همواره شده داده ارجاع ها ن آ به انتشار تاريخ ذكر بدون كه مراجعي مورد در. نيست آور الزام استاندارد اين

 .است نظر مورد ها آن بعدي هاي اصلاحيه و تجديدنظر آخرين

.است الزامي استاندارد اين كاربرد براي زير مراجع از استفاده
1  

2-1 IPS-G-ME-150, Engineering and material standard for towers, reactors, pressure vessels and 
internals 

2-2 IPS-E-TP-100, Engineering standard for paints 

2-3 IPS-G-ME-220, Engineering and material standard for shell and tube heat  exchangers 

2-4 IPS-E-GN-100, Engineering standard for units 

2-5 IPS-E-PR-775, Engineering standard for process design of double pipe heat exchangers 

2-6 IPS-E-GN-100, Engineering standard for unit 

2-7 ASME Boiler and pressure vessel Code Section II: materials-part A:ferrous material 

2-8 ASME Section V, Nondestructive examination specifications 

2-9 ASME Section VII, Division 1, Rules for construction of pressure vessels 

2-10 ASME Section VIII, Division 2: Alternative rules 

                                                      

 .باشددر صورت اختلاف بين متن فارسي و انگليسي، متن انگليسي ملاك مي -1
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2-11 ASME Section VIII, Pressure vessels - Complete 3-Volume SET (VIII-DIV 1, VIII-DIV 2, 

VIII- DIV3 

2-12 ASME Section IX, Welding and brazing qualification 

2-13 ASME B16.5, Pipe flanges and flanged fittings: NPS 1/2 through NPS 24 metric/inch 

standard 

2-14 ASME B16.47, large diameter  steel flanges: NPS 26 through NPS 60 metric/inch standard 

2-15 ASME B16.20, metallic gaskets for pipe flanges 

2-16 ASME B16.9, factory- made wrought butt welding fittings 

2-17 ASME B16.11, forged fittings, socket-welding and threaded, includes errata 

2-18 TEMA (THE TUBULAR EXCHANGER MANUFACTURERS ASSOCIATION) 

2-19 API 660, shell-and- tube heat exchangers 

2-20 ASTM A-450, Standard specification for general requirements for carbon and low alloy 

steel tubes 

 اصطلاحات و تعاريف 3

 :رود كار مي هبدر اين استاندارد، اصطلاحات و تعاريف زير 

3 -1   

  شركت

company 

هاي اصلي و يا وابسته به وزارت نفت، مثل شركت ملي نفـت ايـران، شـركت ملـي گـاز ايـران،        به يكي از شركت

  .ودش هاي نفتي اطلاق مي شركت ملي صنايع پتروشيمي و شركت ملي پالايش و پخش فرآورده

3 -2   

  خريدار

purchaser 

باشد و يا پيمانكـاري   مي "شركت"كه اين استاندارد بخشي از مدارك سفارش خريد مستقيم آن  "شركتي"يعني 

  .كه اين استاندارد بخشي از مدارك قرارداد آن است
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3 -3   

  كننده فروشنده و تأمين

vendor and supplier 

  .نمايد مين ميهاي مورد لزوم صنعت را تأت و كالاشود كه تجهيزا سسه و يا شخصي گفته ميؤبه م

3 -4   

  پيمانكار

contractor 

  .شود كه پيشنهادش براي مناقصه پذيرفته شده است سسه و يا شركتي گفته ميبه شخص، مؤ

3 -5   

  مجري

executor 

 .اندازي پروژه را انجام دهد قسمتي از كارهاي اجرائي و يا راهشود كه تمام يا  مجري به گروهي اطلاق مي

3 -6   

  بازرس

inspector 

شود كه كتباً توسط كارفرما براي بازرسي، سـاخت و   اي اطلاق مي سسهگروه يا مؤ/ستاندارد بازرس به فرددر اين ا

 .نصب تجهيزات معرفي شده باشد

3 -7   

  بايد

shall 

  .شود براي كاري كه انجام آن اجباري است، استفاده مي
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3 -8   

  توصيه

should 

  .رود ميكار  هبد، شو براي كاري كه ضرورت انجام آن توصيه مي

3 -9   

  ترجيح

will 

 .شود كه انجام آن كار براساس نظارت شركت باشد معمولاً در جايي استفاده مي

3 -10   

  ممكن است

may 

 .رود كار مي هباشد، ب براي كاري كه انجام آن اختياري مي

  واحدها 4

باشد، مگـر آنكـه    مي IPS-E-GN-100، منطبق با استاندارد (SI)المللي واحدها  اين استاندارد، برمبناي نظام بين

  .در متن استاندارد به واحد ديگري اشاره شده باشد

  مغايرت در اسناد 5

 با الزامات اين استاندارد، يا سفارش خريددر اسناد و مدارك مربوط به استعلام  در صورت وجود اختلاف و تناقض

  :رد مدارك بايد مدنظر قرار گيردموهاي زير در  تاولوي

  .ها داده شده در آن و تغييرات) ها شامل پيوست(خريد  سفارش :اول تاولوي -

  .ها ها و نقشه داده برگ :دوم تاولوي -

  .اين استاندارد :سوم تاولوي -

دن مطالـب،  خريدار در صورت نياز براي روشن كر. ها در اسناد بايد كتباً به خريدار ارجاع داده شود كليه مغايرت

  .خواهد كردمدارك تأييد را صادر 
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 طراحي 6

 هاي طراحي داده 6-1

 هاي طراحي نامه آئين 6-1-1

و اسـتاندارد  ASME آئين نامه  VIIIبايد بر اساس بخش در اين استاندارد هاي حرارتي هرپين  مبدل 1- 1- 1- 6

TEMA طراحي شوند. 

ها بايد بر طبـق   و واشر آب بندها  ها، مهره ها، اتصالات رزوه مخروطي، اتصالات لوله، پيچ ها، فلنج نازل 2- 1- 1- 6

  .باشند ASMEهاي مناسب  نامه آئين

 فشار طراحي 2- 1- 6

هاي حرارتي هرپين بايد مطابق با فشار طراحي قيد شده براي قسمت پوسته و تيـوب طراحـي    مبدل 1- 2- 1- 6

  .باشد طراحي بر اساس اختلاف فشار سمت پوسته و تيوب مورد قبول نمي. شوند

 10% مبدل مشخص نشده باشد، حداقل فشار طراحي بايد چنانچه فشار طراحي در برگ مشخصات 2- 2- 1- 6

  .، هر كدام كه بيشتر باشداضافه بر بيشترين فشار عملكردي bar2( kpa200( عملكردي يااز بيشترين فشار 

  دماي طراحي 3- 1- 6

 بيشـتر  10%ها بايد  كنند، حداقل دماي طراحي آن كار مي صفر درجه سانتيگراد تر ازهايي كه در دماي بالا مبدل

  .كمتر باشد C °65 ، هر كدام بزرگتر است، اما نبايد ازC°28 وةعلا هز دماي عملكردي يا دماي عملكردي با

  مقدارخوردگي مجاز 4- 1- 6

مشخص نشده باشد، بـراي  ) ها غير از تيوب هب(تيوب و سمت پوسته  اگر حداقل مقدار خوردگي مجاز براي سمت

  .در نظر گرفته شود mm6/1 فولادهاي كربني بايد

 ي پوستهطراح 2- 6

دار هاي درز از لوله. اري و جوشكاري شده باشدك ار، لوله بدون درز يا استوانه خمدتواند لوله درز پوسته مي 2-1- 6

  .اسپيرال نبايد استفاده شود

در هر صورت طراحي . شود دنه خم برگشتي به سازنده محول ميمعمولاً طراحي پوسته محفظة تيوب و ب 2-2- 6

  .بايد توسط شركت تأييد شود

  .شكل بايد از طريق محل اتصالات پيچي قابل خارج كردن از داخل پوسته باشد Uي ها تيوب 2-3- 6
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 )شكل Uهاي  تيوب(طراحي تيوب  3- 6

نسبت به محفظه تيوب، بـراي حركـت آزاد ناشـي از     mm6 ، بايد حداقل شكل U هاي سمت آزاد تيوب 3-1- 6

  .انبساط حرارتي، فاصله داشته باشد

  .باشد نميهيچ اتصال پيچي در داخل مبدل مجاز  3-2- 6

هـا بايـد بـا تكنيـك      صورت طولي بوده و جوشكاري آن به قسمت خـارجي لولـه   هها ب شود پره توصيه مي 3-3- 6

  .باشد mm 9/0 ها بايد حداقل ضخامت پره. شوند جوشكاري مقاومتي انجام

  :زدائي شوند بايد بعد از خمكاري، تنش شكل مندرج در زير، Uهاي  قسمت خم شده تيوب 3-4- 6

در محـيط  ) Cr % 5موليبدن تا  % C - 0/5فولادهاي (كروم كم موليبدن،  -ربني، كربنهاي فولاد ك تيوب -الف

  .سولفيد هيدروژني ترش يا مرطوب

  .برابر قطر خارجي تيوب 5نزن آستنيتي پايدار نشده با قطر متوسط كمتر از  فولادهاي زنگ -ب

 ها طراحي اتصالات و نازل 4- 6

  .نبايد استفاده شود slip-onاز نوع  لنجي باشند،و بزرگتر بايد ف DN 40 (NPS 1-1/2) اتصالات 4-1- 6

  .از نوع آهنگري شده با كلاس كاري مناسب باشد بايد DN 40 (NPS 1-1/2)فلنجي كوچكتر از اتصالات غير

اين . شود استفاده بايست نميترش و يا هيدروژن سولفوره تر هاي هيدروژن،  اي در سرويس از اتصالات رزوه

كاري شيميايي نيز  صالات ابزار دقيق و اتصالات تميزكش، تخليه، ات فرعي از قبيل ته ت شامل انشعاباتممنوعي

  .شود مي

 ASMEنامه ظرف تحت فشـار   آيين بايد مطابق ASME B16.5هاي فولادي خارج از دامنه كاربرد  فلنج 4-2- 6

  .طراحي شوند

هـاي كـاملاً نفـوذي     با جـوش  ها بايد تمام كوپلينگ. اي بايد از كوپلينگ استفاده شود براي اتصالات رزوه 4-3- 6

  .نصب شوند

  .هاي كله گرد از جنس بدنه مسدود شوند اي، بايد با درپوش اي غير لوله هاي رزوه تمام دهانه 4-4- 6

 ها نگهدارندهطراحي  5- 6

در تجهيزات انباشته روي هم، طراحي بايـد بـه   . حداقل دو نگهدارنده بايد براي لوله پوسته تعبيه شود 1- 5- 6

  .شوداجتناب  گردد،ن پوسته كه ممكن است باعث خمش تيوب اي باشد كه از كج شد گونه

  .هاي داخلي بايد براي حركت در طول پوسته ناشي از انبساط حرارتي آزاد باشند نگهدارنده 2- 5- 6
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 مواد 7

نامـة   يا هـر آئـين   ASMEنامه ديگ بخار و ظروف تحت فشار  آئين IIبايد با مشخصاتي كه در بخش  مواد 7-1

  .باشد كار رفته در ساخت منوط به تأييد شركت مي مواد به. باشند داشته مطابقتنافذ ديگري آمده است 

  .عمل آيد بهتمام مواد بايد نو و استفاده نشده باشند، مگر اينكه با خريدار توافق  7-2

بـر اسـاس ايـن اسـتاندارد      هـاي حرارتـي هـرپين    هاي تحت فشار مبدل تمام مواد كه براي ساخت قسمت 7-3

مـوادي كـه   . هاي آزمون خواص فيزيكي و تركيب شيميايي معتبر داشـته باشـند   مهشوند بايد گواهينا ساخته مي

هاي نگهدارنده، فاصله اندازها و ساير اجزاء بدون فشار  هتوانند براي گوشوار مي ،گواهينامة آزمون مشخصي ندارند

  .مورد استفاده قرار گيرند

  .باشد ASTM A-450ايد مطابق هاي فولاد كربني، آلياژ فريتي و فولاد آلياژ آستنيتي ب تيوب 7-4

  .در نظر گرفته شوند "حداقل ضخامت ديواره"عنوان  بههاي مشخص شده، بايد  هاي ديواره تيوب ضخامت 7-5

  .بايد عاري از آزبست باشند هابند تمام واشر آب 7-6

  .توانند با پيش تأييديه خريدار مورد استفاده قرار گيرند مي ASTMمواد معادل با استاندارد  7-7

 ـ  هاي از جنس فولاد كربنـي مـي   بتمام تيو 7-8 هـاي درز   درخصـوص ديگـر تيـوب   . دون درز باشـند بايسـت ب

  .بايست از قبل اخذ شود دار، تأييديه خريدار مي جوش

هـاي   هاي حرارتي هرپين جهت سرويس اين استاندارد، فهرست مواد نمونه براي ساخت مبدل الفپيوست  7-9

. دهد و تمام مواد ساخت را پوشش نميشود  ن يك راهنما تلقي ميعنوا اين پيوست به. نمايند معمولي را ارائه مي

  .توانند انتخاب شوند خريدار مي ييد قبليتأساير مواد معادل مناسب با 

 ساخت 8

هـا بايـد بـا قطـر و رواداري كـه در       هاي صفحه نگهدارنده تيوب اي، سوراخ هاي حرارتي چند لوله در مبدل 8-1

  .شوده نشان داده شده، آماد TEMAاستاندارد 

بايـد عـاري از پليسـه    ) اي هاي چند لولـه  در مبدل(ها  هاي صفحات نگهدارنده تيوب هاي داخلي سوراخ لبه 8-2

هاي صـفحات نگهدارنـده بايـد ماهرانـه      سطوح داخلي سوراخ. ها باشد جهت جلوگيري از ايجاد خراش روي تيوب

  .پرداخت شوند

ابق با مشخصـات مناسـب تيـوب مبـدل حرارتـي      هاي مطروحه بايد مط داريهاي غيرآهني، روا تيوببراي  8-3

  .باشد

  .بند بايد ماشينكاري شده و عاري از پليسه باشد واشر آبسطوح تماس با  8-4
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سـطح تمـاس صـفحه    صـافي  . داشـته باشـد   mm1 بند بايد صافي در محـدودة   واشر آبسطوح تماس با  8-5

هـاي تيـوب    سـاط يـا جوشـكاري اتصـال    بايـد بعـد از انب  ) اي ع چنـد لولـه  در نو(ها  تيوببند  واشر آب نگهدارنده

  .گيري شود اندازه

 صفحة مشخصات 9

طور دائـم بـه مبـدل الصـاق      هصفحة مشخصات سازنده بايد از جنس مقاوم در مقابل خوردگي ساخته و ب 9-1

اي كه به مبدل جوش شده است،  شود، صفحة مشخصات بايد روي پايه زماني كه ضخامت عايق مشخص مي. شود

  .نصب شود

  حه مشخصاتاطلاعات صف 9-2

بايد شامل موارد ذيل باشد مشخصات  صفحه ،Iقسمت  VIIIبخش  ASME استاندارد علاوه بر موارد قيد شده در

 :)مشخص شده باشدچنانچه (

 ؛كننده شناسنامه تجهيز استفاده -

  .كننده شماره سفارش استفاده -

 جوشكاري 10

و  I، قسـمت  VIII ، بخـش ASME نامـه  ت آيـين امازالهاي تحت فشار بايد مطابق با  تمام قسمتجوشكاري  1- 10

  .باشد IXبخش 

  .هاي كاملاً نفوذي باشند هاي لب به لب قطعات تحت فشار بايد جوش تمام جوش 2- 10

  .يا معادل آن باشند AWSالكترودهاي جوشكاري بايد داراي كيفيت تأييد شده  3- 10

  .ها بايد قبل از عمليات حرارتي تكميل شده باشند تمام جوش 4- 10

 PQRو ) WPS(هـاي جوشـكاري پيشـنهادي فروشـنده      ، مشخصـات روش پيش از شروع عمليات ساخت 5- 10

پس از تأييد، اين روش جوشكاري بايد مؤكداً تبعيـت شـود مگـر    . بايد براي تأييد ارائه شود ،كننده آن پشتيباني

  .ها تأييديه كتبي ارايه شده باشد تاينكه براي مغاير

نامه اجرايـي مشـخص شـده     موارد زير درآيين برايكه  گرم هنگامي گرم و پس انجام عمليات حرارتي پيش 6- 10

  :است لازم ،باشد

 ؛برداري بهرهشرايط  -

 ؛مواد ويژه -

 ؛ضخامت مواد -
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 ؛وضعيت جوش -

 .مواد مصرفي -

  .و نگهداري شودكنترل  گرم در سراسر جوشكاري بايد پيشدماي 

سـت،  بايست بر اساس يك دستورالعمل كـه بـه تأييـد خربـدار رسـيده ا      سختي و گزارش آن ميآزمايش  7- 10

 .صورت پذيرد

 آزمايشبازرسي و  11

  .عنوان بازرس كه در اين استاندارد مورد استفاده قرار گرفته، به نماينده شركت اشاره دارد 11-1

و  Iقسمت  VIIIبخش  ASMEنامه  كارگاه سازنده بايد بر اساس آيينمبدل حرارتي در آزمايش بازرسي و  11-2

  .الزامات ذيل به انجام برسد

  .بايد توسط سازنده تهيه شود ،ي كه براي بازرسي و آزمايش لازم استتمام قطعات و ابزارهاي 11-3

عنـوان حـداقل الزامـات     هبايد ب Iقسمت  VIIIبخش  ASMEنامه  بر اساس آئيننگاري موردي آزمون پرتو 11-4

  .الذكر باشد نامه فوق بايد بر اساس آيين معيار پذيرش. هاي مبدل حرارتي هرپين انجام شود براي جوش

  .ايست فرآيند كنترل كيفي و برنامه كنترل كيفيت خود را تعيين و ارائه نمايدب نده ميساز 11-5

در قطعات فولادهـاي كربنـي   ) هاي تيوب به صفحه نگهدارنده جز جوش به(هاي تحت فشار  جوش قسمت 11-6

  .سنجي شود سختي بايد

ور وجود تورق منظ بهبايست  هاي ترش يا سولفيد هيدروژن تر مي هاي فولاد كربني در سرويس تمامي ورق 11-7

  .بوسيله آلتراسونيك ارزيابي شوند

 الزامات تكميلي 12

 سازي براي حمل و نقل آماده 12-1

سطوح داخلي و خارجي مبدل بايد عاري از ذرات سطحي و ساير تركيبات خارجي كه به سادگي جـدا   1-1- 12

  .شوند، باشد مي

اده قرار گرفتـه اسـت،   ايستابي مورد استف آزمونسازي يا  آب، روغن و يا هر مايع ديگري كه براي پاك 1-2- 12

  .ها تخليه شوند بايد قبل از حمل از تمام قسمت

آميـزي   سازي و رنگ آماده. سازي و حفاظت از سطح را تهيه كند ه بايد دستورالعمل الزامات آمادهسازند 1-3- 12

  .مگر مورد ديگري مشخص شود ،باشد IPS-E-TP-100سطوح بايد مطابق با 
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يد در مقابل خـوردگي در مـدت زمـان حمـل و انبـارداري،      ها با كاري شده و سطح فلنج سطوح ماشين 1-4- 12

ده باشـد، پوشـان   كـاري تميزموقتاً بوسيله پوشش جلوگيري كننده از خوردگي كه به سادگي با حلال نفتي قابـل  

  .شوند

حفاظ بايد با پوشش پايه فلزي ضد آب براي جلـوگيري از   هاي بي ها شامل قسمت هاي پيچ تمامي رزوه 1-5- 12

  .تر در طول مدت آزمايش، حمل و انبارداري پوشيده شوند ن استفاده و خوردگيكندگي سطحي در زما

انتهـاي اتصـالاتي كـه بـراي جوشـكاري      . هاي چوبي يا فلزي بسته شـوند  ها بايد با پوشش سطوح فلنج 1-6- 12

  .اي بايد بوسيله درپوش مناسب بسته شوند اتصالات رزوه. اند بايد با پوشش مناسب حفاظت شوند شدهسازي  لبه

 طور شـفاف بـا رنـگ و يـا     ههم شده حمل شوند و بايد شماره تجهيز ببايد كاملاً سر حرارتي يها بدلم 1-7- 12

  .مشخص شود ،يت باشداستنسيل خشك در قسمتي كه قابل رؤ

  ها ضمانت 2- 12

سازنده بايد عملكرد حرارتي و طراحي مكانيكي مبدل حرارتي را براي زماني كه در شرايط طراحي مشخص شده 

مگـر مـورد    ،اي كه در برگه مشخصه مبدل توسط سازنده آورده شده ضمانت نمايد گونه هر، يا بخريدا در سفارش

ماه بعد از زمان حمـل معتبـر    24اين ضمانت بايد براي مدت زمان . ديگري توسط سازنده و خريدار توافق گردد

  .باشد
 



 Dec. 2019 IPS-G-ME-230(3) 
 

11 

  الفپيوست 

  )آگاهي دهنده(

 هاي عمومي ر سرويسد هاي حرارتي هرپين مواد نمونه براي ساخت مبدل

Shell (Pipe) 
 )لوله(پوسته 

Seamless Carbon Steel, Open-hearth or Electric Furnace 

ASTM A-106, Gr. A or B             ز  فولاد كربني بدون در

ASTM A-53 , Gr. A or B 

Shell Return 

تهبرگشت پوس  

Carbon Steel Casting                   فولاد كربني ريخته گري

ASTM A=216, Gr. WCA or WCB 

Shell Cover Plate 
هورق پوشش پوست  

Carbon Steel Plate 

ASTM A-285, Gr., C                        ورق فولاد كربني     

ASTM A-515, & 516 

Fittings, Flanges 
ها اتصالات، فلنج  

Forged Steel 

ASTM A-105                           فولاد آهنگري شده         

Exchanger Tubes, also Connectors 
 

  ها دهنده هاي مبدل، همچنين اتصال تيوب

  

Carbon Steel Tube                                   كربني فولاد لوله

ASTM A-179 

Ferritic Alloys, Tubes  ــه ــاي لول ــاژ ه ــي آلي                    آهن
ASTM A-199 

Austenitic Alloys  آستنتيكي آلياژهاي                              
ASTM-A-213 

AdmiraltyMetal                                            فلز دريائي 
ASTM B-111 Type B, C or D (Cooling Water 

Service)                                     كاري    سرويس آب خنك

Exchanger Pipe, also Connectors 

 ها دهنده هاي مبدل، همچنين اتصال لوله

Seamless Carbon Steel Pipe       لوله فولاد كربني بدون درز

ASTM A-106, Gr, A or B 

Ferritic Alloys                                     آلياژهاي آهني     

ASTM A-335 

Austenitic Alloys-Seamless    بدون درز  يستنتيكآآلياژهاي 

ASTM A-312 

Copper Alloys, Admiralty Metal آلياژهاي مس، فلز دريائي 
ASTM B-111 Type B, C or D 

Nickel Copper Alloys                        آلياژهاي مس نيكل  

Monel                                                         مونل         

ASTM B-163 

Fins (Strip)                               )تسمه(ها  پره

(Material to be compatible with tube metallurgy and shell 

side fluid). 
  .باشد سازگارو سيال سمت پوسته متالوژي تيوب واد بايد با م

Support  Brackets هاي مهار        پايه             ASTM A-36 

Nuts  ASTM A-194, Class 2H                                              ها   مهره

Bolts  ASTM A-193, Gr, B7                                     ها             پيچ
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