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FOREWORD 

(This Foreword is not part of ANSI/ASME MFC-4M-1986.) 

The purpose of this Standard is to provide guidance and recommendation in the application 
of turbine meters for gas measurement. 

This Standard was prepared by Subcommittee No. 8 - Turbine Meters, of the ASME 
Standards Committee on Measurement of Fluid Flow in Closed Conduits. It represents current 
practice. 

This Standard on gas turbine meters complements the following two published American 
National Standards on liquid turbine meters: 

(a) ANSI Zll.299-1971 (API Standard 2534), Measurement of Liquid Hydrocarbons by 
Turbine Meter Systems 

(b) ANSIIISA-RP31.1-1977, Recommended Practice - Specification, Installation, and 
Calibration of Turbine Flowmeters 

This Standard was approved as an American National Standard on April14, 1986. 

iii 





ASME STANDARDS COMMITTEE 
Measurement of Fluid Flow in Closed Conduits 

(The following is the roster of the Committee at the time of approval of this Standard.) 

OFFICERS 

R. W . Miller, Chairman 
W. F. Z. Lee, Vice Chairman 

K. Wessely, Secretary 

COMMITTEE PERSONNEL 

R. B. Abernathy, Pratt & Whitney Aircraft, West Palm Beach, Florida 
J. w: Adam, Houston, Texas 
N. A. Alston, Dieterich Standard Corporation , Boulder, Colorado 
H. P. Bean, El Paso Natural Gas Company, El Paso , Texas 
S. R. Beitler, The Ohio State University, Columbus, Ohio 
M. Bradner, The Foxboro Company, Foxboro, Massachusetts 
E. E. Buxton, Flow Measurement Consultant, St. Albans, West Virginia 
J. Castorina, U.S. Navy, Philadelphia, Pennsylvania 
G. P. Corpron. Rosemount Inc., Eden Prairie, Minnesota 
C. F. Cusick, Philadelphia, Pennsylvania 
L. A. Dodge, Richmond Heights, Ohio 
R. L. Galley, Flow Measurement Consultant, Antioch, California 
L. J. Kemp, South California Gas Company, Los Angeles , California 
D . R. Keyser, U.S. Navy, Warminster, Pennsylvania 
C. P. Kittredge, Princeton, New Jersey 
W . F. Z. Lee, Rockwell International, Pittsburgh, Pennsylvania 
E. D. Mannherz, Fischer & Porter Company, Warminster, Pennsylvania 
G. E. Mattingly, National Bureau of Standards, Washington, DC 
R. W. Miller, The Foxboro Company, Foxboro, Massachusetts 
R. V . Moorse, Union Carbide Corporation , Tonawanda, New York 
W . M. Reese, Jr., Arlington, Texas 
H. E. Snider, AWWA Standards, Kansas City, Missouri 
D. A. Sullivan, Fern Engineering , Bourne, Massachusetts 
R. G. Teyssandier, Daniel Industries, Inc., Houston, Texas 
J . S. Yard, Fischer & Porter Company, Warminster, Pennsylvania 

SUBCOMMITTEE NO. 8 - TURBINE METERS 

W . F. Z. Lee. Chairman, Municipal & Utility Division , Rockwell International 
J . W . Adam, * Dresser Measurement Division, Dresser Industries, Inc. 
J. S. Castorina, Naval Ship Engineering Center, Philadelphia Division 
R. B. Crawford, * Diatech 
D. F. Kee, *American Meter Division , Singer Company 
L. J. Kemp,* Southern California Gas Company 
G. G. Less.* Natural Gas Pipeline Company of America 
M. H. November, ITT- Barton 
W . 0 . Strohmeier, Fischer and Porter Company 
R. G. Teyssandier, Daniel Industries, Inc. 
E. L. Upp, * Daniel Industries, Inc. 
C. R. Varner, Pratt & Whitney Aircraft 
M . P. Wilson, Jr., University of Rhode Island 

*former members 

v 





CONTENTS 

Foreword .... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . iii 
Standards Committee Roster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
I Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
2 Symbols and Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3 Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
4 Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
5 Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
6 Performance Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
7 Data Computation and Presentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
8 Calibration Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
9 Field Checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

Figures 
1 Schematic Drawings of Axial Flow Gas Turbine Meters . . . . . . . . . . . . . . . . . . . . . . 5 
2 Recommended Installation of an In-Line Gas Turbine Meter 

(Minimum ~n_g~hs L ... _ .. _ ....... _ _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
3 Short Coupled Installation of an In-Line Gas Turbine Meter 

(Minimum Lengths) .. ..... ... ............... .... ... .. ... ....... . . .... 8 
4 Close Coupled Installation of an In-Line Gas Turbine Meter With 

Integral Straightening Vanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
5 Recommended Installation of an Angle Body Gas Turbine Meter 

(Minimum Lengths)........ .... ............................ .......... 9 
6 Accuracy Curve of a High Pressure Gas Turbine Meter Plotted 

Against Reynolds Number (Linear Scale) at Various Line Pressures 
Where Rotor Slip Due to Nonfluid Drag Is Insignificant . . . . . . . . . . . . . . . . . . . . 14 

Tables 
1 Symbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
2 Blowdown Valve Sizing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

vii 





AN AMERICAN NATIONAL STANDARD 

ANSI/ASME MFC-4M-1986 
AN AMERICAN NATIONAL STANDARD 

MEASUREMENT OF GAS FLOW BY TURBINE METERS 

INTRODUCTION 

The axial flow type turbine meter is a velocity measuring device in which the flow is parallel 
to the rotor axis and the speed of rotation is proportional to the rate of flow . The volume of 
gas measured is determined by counting the revolutions of the rotor. 

The gas turbine meter is used in all phases of natural gas operations: production , transmis
sion, and distribution. It has also been used on a variety of industrial and commercial gases . 

This Standard is produced to provide guidance to the designer, the operator, and others 
concerned with the use of the turbine meter for gas measurement. 
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MEASUREMENT OF GAS FLOW BY TURBINE METERS 

1 SCOPE 

(a) This Standard applies to: 
(J) axial full-flow turbine meters with mechanical 

and/or electrical outputs whose rotating member is 
driven by a compressible fluid; 

(2) the measurement of gas by a turbine meter; the 
meter's construction, installation, operation, perfor
mance characteristics, data computation and presenta
tion, calibration, field checking, and other related con
siderations of the meter. 

(b) This Standard does not apply to: 
(J) accessory equipment used to measure pressure 

and temperature, and/or density for the accurate deter
mination of mass or base volumes, or those accessories 
used to automatically compute mass or base volumes; 

(2) steam metering or two-phase flow measure
ment; 

(3) applications involving pulsating flow or fluc
tuating flows where adverse effects on meter accuracy 
can be anticipated. 

2 SYMBOLS AND DEFINITIONS 

Much of the vocabulary and many of the symbols used 
in this Standard are defined in ANSIIASME MFC-1M-
1979, Glossary of Terms Used in the Measurement of 
Fluid Flow in Pipes. Others that are unique in the field 
under consideration or with special technical meanings 
are given in Table 1, and in para. 2.1. Where a term 
has been adequately defined in the main text, reference 
is made to the appropriate clause or paragraph. 

2. 1 Definitions 

base flow rate - flow rate calculated from flowing con
ditions to base conditions of pressure and temperature 

base pressure - a specified reference pressure to which 
a gas volume at flowing conditions is reduced for the 
purpose of billing and transfer accounting. It is gener
ally taken as i4.i:r psia (ioi.560 kPa) by the-gas in
dustry in the USA. 
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base temperature - a specified reference temperature 
to which a gas volume at flowing conditions is reduced 
for the purpose of billing and transfer accounting. It is 
generally taken as 60°F (15.56°C) by the gas industry 
in the USA. 

base volume - volume of the fluid at base pressure and 
temperature 

flowing pressure - static pressure of the fluid at the tur
bine rotor in actual operation 

flowing temperature - the temperature of the fluid when 
passing through the turbine rotor in actual operation 

meter pressure tap - the pressure tap provided and 
identified by the manufacturer on the meter body to e,n
able the metering static pressure at the turbine rotor to 
be measured 

rated conditions - conditions of pressure, temperature, 
and gas composition as specified by manufacturer that 
rates the meter 

Reynolds number- a dimensionless parameter ex
pressing the ratio between inertia and viscous forces. It 
is given by the formula 

where 

Vi 
Re =

v 

V = the average spatial fluid velocity 
£ = a characteristic dimension of the system in 

which the flow occurs 
v = the kinematic viscosity of the fluid 

pipe Reynolds number - expressed by the formula 

where 

D = diameter of the inlet pipe which is of the same 
nominal size as the meter 

VP = average fluid velocity in the inlet pipe" 
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