This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

Air-Release, Air/Vacuum,
and Combination

Air Valves

AWWA MANUAL M51

First Edition

FOUNDED
1881 ‘
® American Water Works Association

Copyrght © American Water Works Association


https://webstore.ansi.org/Standards/AWWA/AWWAM512001?source=preview

This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

MANUAL OF WATER SUPPLY PRACTICES—M51, First Edition
Air-Release, Air/Vacuum, and Combination Air Valves

Copyright © 2001 American Water Works Association

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopy, recording, or any information or retrieval system,
except in the form of brief excerpts or quotations for review purposes, without the written permission of
the publisher.

Project manager and copy editor: Melissa Christensen
Production editor: Carol Magin

Library of Congress Cataloging-in-Publication Data has been
applied for.

Printed in the United States of America

American Water Works Association

6666 West Quincy Avenue @
Denver, CO 80235

ISBN 1-58321-152-7 Printed on recycled paper

Copyrght © American Water Works Association


https://webstore.ansi.org/Standards/AWWA/AWWAM512001?source=preview

This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

Contents

List of Figures, v
List of Tables, vii
Preface, ix
Acknowledgments, xi

Chapter1 Introduction. . . . . . . . . . . . . . . . . . . . 1
Occurrence and Effect of Air in Pipelines, 1
Sources of Air Entry Into Pipelines, 2
References, 2

Chapter 2 TypesofAirValves . . . . . . . . . . . . . . . . . 3
Air-Release Valves, 3
Air/Vacuum Valves, 3
Combination Air Valves, 5

Chapter 3 Locating Air Valves Along a Pipeline . . . . . . . . . . 7

Pipeline Locations, 7
Reference, 9

Chapter 4 Design of Valve OrificeSize . . . . . . . . . . . . .11
Sizing for Releasing Air Under Pressure, 11
Orifice Sizing Method for Releasing Air, 12
Sizing for Pipeline Filling, 14
Sizing for Pipeline Draining, 15
Sizing for Gravity Flow, 16
Sizing for Special Applications, 19
Air-Release Valve Selection, 20
Air/Vacuum Valve Selection, 21
Combination Air Valve Selection, 21
References, 22

Chapter 5 Water Hammer Effects . . . . . . . . . . . . . . . 23

Air/Vacuum and Combination Air Valves, 23
Air Valves at Well Pumps, 24

Air Valves on Pipelines, 25

References, 25

Chapter 6 Installation, Operation, Maintenance, and Safety . . . . . 27

Installation, 27
Operation and Maintenance, 30
Safety, 31

Bibliography, 33
Index, 35

List of AWWA Manuals, 37

iii

Copyrght © American Water Works Association


https://webstore.ansi.org/Standards/AWWA/AWWAM512001?source=preview

This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

This page intentionally blank.

Copyrght © American Water Works Association



https://webstore.ansi.org/Standards/AWWA/AWWAM512001?source=preview

This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

Figures

2-1 Air-Release Valve, 4

2-2 Air/Vacuum Valve, 4

2-3 Single-Body and Dual-Body Combination Air Valves, 5
3-1 Sample Pipeline Profile Illustrating Typical Valve Locations, 8
4-1 Discharge of Air Through Small Orifice, ¢fm, 13

4-2 Air Discharge Graph of Large Orifices (C; = 0.7), 15
4-3 Inflow of Air for Gravity Flow, 17

4-4 Air Inflow Graph of Large Orifices (C; = 0.7), 18

4-5 Example Pipeline Installation for Gravity Flow, 19

4-6 Vacuum Breaker With Air-Release Valve, 20

5-1 Air/Vacuum Valve at Well Pump, 24

6-1 Pipeline Installation of an Air-Release Valve, 28

6-2 Vault Installation of a Combination Air Valve, 29

v

Copyrght © American Water Works Association


https://webstore.ansi.org/Standards/AWWA/AWWAM512001?source=preview

This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

This page intentionally blank.

Copyrght © American Water Works Association



https://webstore.ansi.org/Standards/AWWA/AWWAM512001?source=preview

This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

Tables

4-1 Air Capacity Table of Air-Release Valve Orifices (C; = 0.7), 12
4-2 Air Discharge Table of Large Orifices (C; = 0.7, T =60°F, sea level), 15
4-3 Air Inflow Table of Large Orifices (C; = 0.7), 16

vii

Copyrght © American Water Works Association


https://webstore.ansi.org/Standards/AWWA/AWWAM512001?source=preview

This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

This page intentionally blank.

Copyrght © American Water Works Association



https://webstore.ansi.org/Standards/AWWA/AWWAM512001?source=preview

This is a preview of "AWWA M51-2001". Click here to purchase the full version from the ANSI store.

Preface

This manual is a guide for selecting, sizing, locating, and installing air valves
in water applications. It is a discussion of recommended practice, not an American
Water Works Association (AWWA) standard. It provides guidance on generally
available methods and capacity information. Questions about specific situations or
applicability of specific valves should be directed to the manufacturer or supplier.

Information contained in this manual is useful for operators, technicians, and
engineers for gaining a basic understanding of the use and application of air valves.
There are many special water pipeline applications that are beyond the scope of the
methodology given in this manual and may require special tools such as computer
programs for analysis of hydraulic transients. The valve capacity information is
generic information. Actual capacity charts of the intended manufacturer’s valve
should be consulted before making the final selection of valve size and options. The
manual provides information only on the air valve types listed in AWWA Standard
C512, latest edition, including the following:

® Air-release valve
¢ Air/vacuum valve
¢ Combination air valve

Wastewater air valves, vacuum breakers, slow-closing air valves, and throt-
tling devices are only introduced in this manual. Other sources of information
should be consulted for the use and application of these devices.

This manual refers to AWWA standards, which are available for purchase
from the AWWA Bookstore by calling (800) 926-7337 or online at <www.awwa.org/
bookstore>.

Manufacturers graciously provided valve illustrations and other documenta-
tion. AWWA does not endorse any manufacturer’s products, and the names of the
manufacturers have been removed from the material provided.

Metrication Note: Valve sizes are listed in their current US designation, i.e.,
nominal pipe sizes in inches. To obtain an approximate metric equivalent, use a
conversion factor of 25.4 mm per inch.
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AWWA MANUAL BEY

Chapter 1

Introduction

Air valves are hydromechanical devices designed to automatically release or admit
air during the filling, draining, or operation of a water pipeline or system. The safe
operation and efficiency of a pipeline are dependent on the continual removal of air
from the pipeline. This chapter includes an explanation of the effects of air and the
sources of air in a pipeline.

OCCURRENCE AND EFFECT OF AIR IN PIPELINES

Water contains at least two percent dissolved air by volume in standard conditions
(14.7 psia and 60°F)(Dean, 1992) but can contain more, depending on the water
pressure and temperature within the pipeline. Henry’s law states that “the amount
of gas dissolved in a solution is directly proportional to the pressure of the gas above
the solution” (Zumdahl, 1997). Therefore, when water is pressurized, its capacity to
hold air is greatly magnified. The bubbling in soft drinks occurs after they are opened
because the pressure over the fluid is reduced, and the excess carbon dioxide gas
rapidly escapes. In a water system, a similar condition may occur at the consumer’s
tap when excess air comes out of solution. Once out of solution, air will not readily
return to solution and will collect in pockets at high points along the pipeline.

Air comes out of solution in a pipeline because of low-pressure zones created by
partially open valves, cascading flow in a partially filled pipe, variations in flow
velocity caused by changing pipe diameters and slopes, and changes in pipeline
elevation.

An air pocket may reduce the flow of water in a pipeline by reducing the cross-
sectional flow area of the pipeline and may, if the volume of the air pocket is
sufficient, completely air bind the pipeline and stop the flow of water (Karassik,
2001).

Generally, the velocity of the flow of water past an enlarging air pocket is
sufficient to prevent complete air binding of the pipeline by carrying part of the air
pocket downstream to collect at another high point. Although the flow velocity of
water flow may prevent the pipeline from complete air binding, air pockets will
increase head loss in the pipeline (Edmunds, 1979). Additional head loss in a pipeline
decreases the flow of water and increases power consumption required to pump the
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