
DESIGN AND CONSTRUCTION

OF AVIATION FUEL FILTER VESSELS

API/IP SPECIFICATION 1 596

First edition

November 2006

Full document details: API IP Spec 1596-2006

http://avadocuments2026.com/doc/api-ip-spec-1596-2006
http://avadocuments2026.com/doc/api-ip-spec-1596-2006


Full document details: API IP Spec 1596-2006

http://avadocuments2026.com/doc/api-ip-spec-1596-2006
http://avadocuments2026.com/doc/api-ip-spec-1596-2006


DESIGN AND CONSTRUCTION

OF AVIATION FUEL FILTER VESSELS

API/IP SPECIFICATION 1 596

First edition

November 2006

Published jointly by

API

and

ENERGY INSTITUTE, LONDON

The Energy Institute is a professional membership body incorporated by Royal Charter 2003

Registered charity number 1 097899

Full document details: API IP Spec 1596-2006

http://avadocuments2026.com/doc/api-ip-spec-1596-2006
http://avadocuments2026.com/doc/api-ip-spec-1596-2006


The Energy Institute gratefully acknowledges the financial contributions towards the scientific and

technical programme from the following companies:

BG Group

BHP Billiton Limited

BP Exploration Operating Co Ltd

BP Oil UK Ltd

Chevron

ConocoPhillips Ltd

ENI

ExxonMobil International Ltd

Kuwait Petroleum International Ltd

Maersk Oil North Sea UK Limited

Murco Petroleum Ltd

Nexen

Shell UK Oil Products Limited

Shell U.K.  Exploration and Production Ltd

Statoil (U.K.) Limited

Talisman Energy (UK) Ltd

Total E&P UK plc

Total UK Limited

Copyright © 2006 by API and the Energy Institute,  London:

The Energy Institute is a professional membership body incorporated by Royal Charter 2003.

Registered charity number 1 097899,  England

All rights reserved

No part of this book may be reproduced by any means,  or transmitted or translated into a machine language without

the written permission of the publisher.

The information contained in this publication is provided as guidance only and while every reasonable care has been

taken to ensure the accuracy of its contents,  the Energy Institute cannot accept any responsibility for any action taken,

or not taken,  on the basis of this information.  The Energy Institute shall not be liable to any person for any loss or

damage which may arise from the use of any of the information contained in any of its publications.

The above disclaimer is not intended to restrict or exclude liability for death or personal injury caused by own

negligence.

ISBN 978 0 85293  467  8

Published by the Energy Institute

Further copies can be obtained from Portland Customer Services,  Commerce Way, 

Whitehall Industrial Estate,  Colchester CO2 8HP, UK.  Tel:  +44 (0) 1 206 796 351

email:  sales@portland-services.com

or

Global Engineering Documents at (800) 854-7179 or (303) 397-7956

website:  www.global.ihs.com

Electronic access to EI and IP publications is available via our website,  www.energyinstpubs.org.uk.  

Documents can be purchased online as downloadable pdfs or on an annual subscription for single users and

companies.  For more information,  contact the EI Publications Team.  

e:  pubs@energyinst.org.uk

Full document details: API IP Spec 1596-2006

http://avadocuments2026.com/doc/api-ip-spec-1596-2006
http://avadocuments2026.com/doc/api-ip-spec-1596-2006


v

CONTENTS

Page

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . viii

1 Introduction and scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1 .1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1 .2 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2 Design requirements applicable to filter/water separator, filter monitor

and microfilter vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.2 Design code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.3 Design pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.4 Hydrostatic test pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.5 Materials of construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.6 Piping connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.7 Ports and connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.8 Vent and pressure relief ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.9 Pressure ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.1 0 Access to elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.1 1 Work platform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1 2 Clean-out connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1 3 Drain and sample ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1 4 Element supports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1 5 Electrical continuity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.1 6 Branch and port marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.1 7 Data plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.1 8 Exterior paints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.1 9 Standard accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.20 Drawings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2.21 Optional accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Full document details: API IP Spec 1596-2006

http://avadocuments2026.com/doc/api-ip-spec-1596-2006
http://avadocuments2026.com/doc/api-ip-spec-1596-2006


vi

Contents Cont... Page

3 Specific design requirements for filter monitor vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3 .1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3 .2 Hydrostatic test pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3 .3 Element spacing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3 .4 Element mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3 .5 Interlock systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0

3.6 Data plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0

3.7 Optional accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0

4 Specific design requirements for filter/water separators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1

4.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1

4.2 Design pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1

4.3 Hydrostatic test pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1

4.4 Spacing of elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1

4.5 Element mounting adaptors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1

4.6 Sealing of element connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1

4.7 Exterior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2

4.8 Data plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2

4.9 Standard accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2

4.1 0 Optional accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2

5 Specific design requirements for microfilters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5

5.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5

5.2 Design pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5

5.3 Hydrostatic test pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5

5.4 Element sealing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5

5.5 Element spacing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6

5.6 Element mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6

5.7 Data plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6

5.8 Optional accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6

Annex A – Purchaser’s specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7

Annex B – Unit conversion factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9

Annex C – References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Full document details: API IP Spec 1596-2006

http://avadocuments2026.com/doc/api-ip-spec-1596-2006
http://avadocuments2026.com/doc/api-ip-spec-1596-2006


vii

FOREWORD

This publication,  which has been prepared jointly by the EI Aviation Committee and the API Aviation Technical

Services Sub-Committee,  is intended to provide the industry with mechanical specifications for the design and

construction of aviation fuel filter vessels.  Three types of vessels are covered:  filter monitor,  filter/water separator

and microfilter vessels.  A vessel characterised as "meeting the requirements of API/IP 1 596"  shall comply with all

mandatory language in this publication appropriate to that type of vessel as distinguished by the use of the word

"shall".  While this provides minimum levels for selected aspects of vessel design/performance,  this publication is

not intended to completely describe all aspects of filter vessel performance and design relevant to successful

application.  It remains the responsibility of the purchaser to ensure that the vessel is fit-for-purpose in the intended

application.  Note that the approval of the mechanical design of a vessel is the responsibility of the purchaser.

This publication is not in any way intended to prohibit the manufacture,  purchase or use of vessels meeting other

requirements.

It is assumed that all users of this publication are either fully trained,  or under the supervision of a responsible

trained person,  who is familiar with all normal engineering safety practice,  and that all such precautions are being

observed.  Users of this publication are responsible for ensuring compliance with the requirements of locally

prevailing health and safety legislation.

The API and the EI are not undertaking to meet the duties of employers to warn and equip their employees,  and

others exposed,  concerning health and safety risks and precautions,  nor undertaking their obligations under local

and regional laws and regulations.

Nothing contained in any API/IP joint publication is to be construed as granting any right,  by implication or

otherwise,  for the manufacture,  sale,  or use of any method,  apparatus,  or product covered by letters patent.  Neither

should anything contained in the publication be construed as insuring anyone against liability for infringement of

letters patent.

It is hoped and anticipated that this publication will assist those involved in manufacturing and purchasing filter

vessels.  Every effort has been made by the API and the EI to assure the accuracy and reliability of the data contained

in this publication;  however,  API and EI make no representation,  warranty,  or guarantee in connection with this

publication and hereby expressly disclaim any liability or responsibility for loss or damage resulting from its use

or for the violation of any local or regional laws or regulations with which this publication may conflict.

Suggested revisions are invited and should be submitted to the director of standards,  API,  1 220 L Street,  N.W.,

Washington,  D.C.  20005,  or the Technical Department,  Energy Institute,  61  New Cavendish Street,  London, W1G

7AR.
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1

1

INTRODUCTION AND SCOPE

1.1   INTRODUCTION

This publication has been prepared to provide

mechanical specifications for the design and

construction of vessels containing filter elements used

in aviation fuel handling systems.

1.2  SCOPE

This publication provides requirements for:

— Design and construction of filter vessels.

— Vessel accessories.

Although this publication is primarily intended to apply

to vessels for civilian applications,  many of the

requirements may also be applicable to vessels intended

for military use.  Further advice should be sought from

manufacturers for specific military applications.
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