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PLEASE NOTE: 
 
The information contained in this document was obtained from sources believed to be reliable and is based on 
technical information and experience currently available from members of the Compressed Gas Association, 
Inc. and others. However, the Association or its members, jointly or severally, make no guarantee of the results 
and assume no liability or responsibility in connection with the information or suggestions herein contained. 
Moreover, it should not be assumed that every acceptable commodity grade, test or safety procedure or meth-
od, precaution, equipment or device is contained within, or that abnormal or unusual circumstances may not 
warrant or suggest further requirements or additional procedure. 
 
This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Associa-
tion invites comments and suggestions for consideration. In connection with such review, any such comments 
or suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable op-
portunity to be heard. Proposed changes may be submitted via the Internet at our website, www.cganet.com. 
 
This document should not be confused with federal, state, provincial, or municipal specifications or regulations; 
insurance requirements; or national safety codes. While the Association recommends reference to or use of 
this document by government agencies and others, this document is purely voluntary and not binding unless 
adopted by reference in regulations. 
 
A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available 
via the Internet at our web site at www.cganet.com. For more information contact CGA at Phone: 703-788-
2700, ext. 799. E-mail: customerservice@cganet.com. 

Work Item 11-010 
Acetylene Committee 

 

NOTE—Technical changes from the previous edition are underlined.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FOURTH EDITION: 2012  
THIRD EDITION: 2006 

SECOND EDITION: 2000 
FIRST EDITION: 1961 

© 2012 The Compressed Gas Association, Inc. All rights reserved. 
All materials contained in this work are protected by United States and international copyright laws. No part of this work may be 
reproduced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any infor-
mation storage and retrieval system without permission in writing from The Compressed Gas Association, Inc. All requests for  
permission to reproduce material from this work should be directed to The Compressed Gas Association, Inc., 14501 George Carter 
Way, Suite 103, Chantilly, VA 20151. You may not alter or remove any trademark, copyright or other notice from this work. 



CGA G-1.2—2012 COMPRESSED GAS ASSOCIATION, INC. PAGE iii 
 

Contents Page 

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

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

Part 1:  Properties of acetylene ............................................................................................................................. 1 

3  Properties of acetylene ................................................................................................................................... 1 
3.1  Physical properties .............................................................................................................................. 1 
3.2  Chemical properties ............................................................................................................................. 5 
3.3  Other properties—toxicity .................................................................................................................... 5 

4  Conversion of gas volume to base conditions ................................................................................................ 5 

Part 2: Acetylene metering (for low and medium pressure service) ...................................................................... 7 

5  Types of meters for acetylene service ............................................................................................................ 7 
5.1  Inferential-type meters ......................................................................................................................... 7 
5.2  Volumetric-type meters ........................................................................................................................ 8 

6  Meter accessories .......................................................................................................................................... 9 
6.1  Orifice and Venturi meters ................................................................................................................... 9 
6.2  Rotary positive displacement meters ................................................................................................. 10 
6.3  Bellows meter .................................................................................................................................... 11 

7  Materials of construction for meters and accessories .................................................................................. 11 
7.1  Metals ................................................................................................................................................ 11 
7.2  Nonmetals ......................................................................................................................................... 12 

8  Installation of meters .................................................................................................................................... 12 
8.1  Location ............................................................................................................................................. 12 
8.2  Installation method ............................................................................................................................ 12 
8.3  Electric grounding and bonding ......................................................................................................... 13 

9  Maintenance of meters ................................................................................................................................. 13 
9.1  Meter accuracy inspection ................................................................................................................. 13 
9.2  Removing the meter from service ...................................................................................................... 13 
9.3  Repairing the meter ........................................................................................................................... 13 
9.4  Returning the meter to service .......................................................................................................... 14 

Part 3: Acetylene piping ...................................................................................................................................... 14 

10  General design ............................................................................................................................................. 14 
10.1  Materials ............................................................................................................................................ 14 
10.2  Code construction .............................................................................................................................. 14 
10.3  Grounding .......................................................................................................................................... 14 
10.4  Weather protection ............................................................................................................................ 14 
10.5  Overheating protection ...................................................................................................................... 14 
10.6  Maintenance ...................................................................................................................................... 14 
10.7  Regulations ........................................................................................................................................ 15 
10.8  Properties of acetylene ...................................................................................................................... 15 

11  Piping ........................................................................................................................................................... 15 
11.1  Materials ............................................................................................................................................ 15 
11.2  Pipe [23] ............................................................................................................................................ 15 
11.3  Pipe fittings and flanges [23] ............................................................................................................. 16 
11.4  Valves—types .................................................................................................................................... 16 
11.5  Packing .............................................................................................................................................. 16 
11.6  Bolts and nuts .................................................................................................................................... 16 
11.7  Gaskets ............................................................................................................................................. 16 
11.8  Pipe joint compound .......................................................................................................................... 17 
11.9  Design and construction .................................................................................................................... 17 
11.10  Proximity to other facilities ................................................................................................................. 17 
11.11  Crossings ........................................................................................................................................... 17 
11.12  Drains ................................................................................................................................................ 17 
11.13  Purging facilities ................................................................................................................................ 18 
11.14  Expansion joints ................................................................................................................................ 18 



PAGE iv COMPRESSED GAS ASSOCIATION CGA G-1.2—2012 
 

11.15  Corrosion prevention ......................................................................................................................... 18 
11.16  Cleaning and testing .......................................................................................................................... 19 
11.17  Warnings ........................................................................................................................................... 19 

12  Storage (gasholder) ...................................................................................................................................... 19 
12.1  Type of equipment—gasholders ........................................................................................................ 19 
12.2  Design of equipment .......................................................................................................................... 19 
12.3  Warnings ........................................................................................................................................... 20 
12.4  Material specifications ....................................................................................................................... 20 
12.5  Location ............................................................................................................................................. 20 

13  Booster system ............................................................................................................................................. 20 
13.1  Type of equipment ............................................................................................................................. 20 
13.2  Design of equipment .......................................................................................................................... 21 
13.3  Controls ............................................................................................................................................. 21 

14  Protective devices ........................................................................................................................................ 21 
14.1  Types of devices ................................................................................................................................ 21 
14.2  Arrestors ............................................................................................................................................ 21 
14.3  Pressure relief ................................................................................................................................... 25 
14.4  Flow controls ..................................................................................................................................... 26 
14.5  Special valves (low and medium pressure systems only) ................................................................. 27 
14.6  Emergency shutdown ........................................................................................................................ 28 
14.7  Packed lines ...................................................................................................................................... 28 

15  General explosive behavior of acetylene ..................................................................................................... 28 
15.1  Deflagrations ..................................................................................................................................... 28 
15.2  Detonations ....................................................................................................................................... 30 
15.3  Application to design ......................................................................................................................... 35 

16  References ................................................................................................................................................... 36 

Figures 
Figure 1—Compressibility factors for acetylene .................................................................................................... 3 
Figure 2—Typical liquid drain for low pressure lines ........................................................................................... 17 
Figure 3—Typical liquid drain for medium pressure lines ................................................................................... 18 
Figure 4—Piston-ring expansion joint 150-lb steel .............................................................................................. 19 
Figure 5—Typical packed tower flash arrestor .................................................................................................... 22 
Figure 6—Hydraulic backpressure valve ............................................................................................................ 23 
Figure 7—Acetylene transmission piping—typical system (low pressure production) ........................................ 25 
Figure 8—Acetylene transmission piping—typical system (medium pressure production) ................................. 26 
Figure 9—Typical flood valve (low pressure) ...................................................................................................... 27 
Figure 10—Steady rates of travel of deflagration flames through acetylene in long  tubes of  

different diameters. ............................................................................................................................ 28 
Figure 11—Pressure required for deflagration and detonation of acetylene in long tubes at 

room temperature with nonshock thermal ignition. ............................................................................ 29 
Figure 12—Pressure profile of reaction-zone region of ideal detonation in acetylene according  

to the models of (a) Zeldovich-von Neumann-Doering and (b) Cook and associates. ....................... 30 
Figure 13—Pressure profile of gas in tube (shown at top of diagram), originally containing acetylene, 

at an early stage (a) and a later stage (b) of travel of the detonation wave. ...................................... 31 
Figure 14—Pressure profile of gas in the tube of Figure 13 shortly after the detonation front  

has struck the end of the tube and has given rise to reflected wave (a) and a little later (b) ............. 32 
Figure 15—Explosion pressure ratios developed by the cascading process in acetylene as a function ............ 33 
of the predetonation length: tube length ratio, calculated for 40 psia (275 kPa, abs) initial pressure ................. 33 
and applies approximately to any initial pressure................................................................................................ 33 
Figure 16—Predetonation distance chart for acetylene in tubes assuming nonshock thermal 

ignition near a closed end .................................................................................................................. 35 

Table 
Table 1—Least pressure for complete traverse of flame psia (kPa, abs) corrected to 59 °F (15.0 °C) .............. 34 



CGA G-1.2—2012 COMPRESSED GAS ASSOCIATION, INC. PAGE 1 
  

1 Introduction 

In March 1956, the Board of Directors of the International Acetylene Association appointed a committee to 
study the metering of acetylene for the purpose of establishing recommendations. When the International Acet-
ylene Association became affiliated with the Compressed Gas Association, the recommendations were issued 
as CGA G-1.2, Recommendations for Chemical Acetylene Metering, in November 1961. In a similar manner, 
the International Acetylene Association also developed a guide for the safe handling of acetylene in transmis-
sion piping systems. This information was adopted by the Acetylene Committee of the Compressed Gas Asso-
ciation, and CGA G-1.3, Acetylene Transmission for Chemical Synthesis was published in 1984. 

While reviewing the information contained in these publications, CGA realized there were points of common 
interest in each, and the public would best be served by joining the two previous publications in an edition of 
CGA G-1.2, Acetylene Metering and Pipeline Transmission. Further study has indicated the benefits of ad-
dressing high pressure information in this publication, which has been renamed Acetylene Metering and Piping. 

This publication is composed of three parts. The first part deals with properties of acetylene, the second part 
deals with pipeline acetylene transmission, and the third part deals with acetylene piping. In each part the in-
cluded data are a compilation of practices, which have evolved through the years and have been demonstrated 
experimentally by test to be pertinent to the safe metering and transmission of acetylene. 

2 Scope 

The scope of this publication is limited to a maximum working pressure of 400 psi (2760 kPa).1, 2 The data also 
covers acetylene of purity above 99.5% on a dry basis; no attempt has been made to include the use of dilute 
mixtures of acetylene and other gases.  

Section 5 through Section 9 covers recommendations for acetylene metering. While the primary consideration 
is concerned with large-volume meters, information is also included on small-volume meters. A complete tabu-
lation of the pertinent physical and chemical properties of the gas is included in Section 3. The reader is also 
directed to CGA G-1, Acetylene [2]. It is recommended that standard conditions be based on clean, water-
saturated acetylene at 14.73 psia (102 kPa, abs) and 60 °F (15.6 °C), although the data in this report are appli-
cable to other base conditions [3, 4]. 

Sections 10 through 14 are a review of the various components of an acetylene piping system. Section 15 dis-
cusses the general explosive behavior of acetylene in piping systems on the basis of numerous tests and ob-
servations that have been made over many years. Primary consideration was given to those properties peculiar 
to acetylene and requiring special handling techniques and protective measures. In addition to those special 
techniques required by the unstable nature of acetylene, precautions in construction and operation formally 
applicable to flammable gases must be observed. 

Part 1:  Properties of acetylene 

3 Properties of acetylene 

3.1 Physical properties 

3.1.1 Density 

Based on investigations by Kiyama, Holemann and Hasselmann, Legarde and Cambon, and Bottomley and 
Reeves, it is CGA’s judgment that the most accurate value for the density of acetylene is 
1.171 g/L at 760 mm of mercury and at 0° C [5, 6, 7, 8]. 

This value for the density of acetylene has been used in constructing the compressibility values for acetylene. 

                                                        
1 kPa shall indicate gauge pressure unless otherwise noted as (kPa, abs) for absolute pressure or (kPa, differential) for dif-
ferential pressure. All kPa values are rounded off per CGA P-11, Metric Practice Guide for the Compressed Gas Industry [1]. 
2 References are shown by bracketed numbers and are listed in order of appearance in the reference section.  
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