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FOREWORD

The bellmouth is a common device for flow conditioning and flow measurement in the aerospace industry. Specifically,
the bellmouth is attached to the front end of a turbofan gas turbine engine. Turboshaft engine applications also use the
bellmouth but typically for flow conditioning and less frequently for flow measurement. The automotive industry
also uses the bellmouth in some test applications. This Standard was prepared by Subcommittee 26, Bellmouth Inlet
Flowmeters, of the ASME Standards Committee on Measurement of Fluids in Closed Conduits (MFC).

This is the initial release of this Standard.

This Standard provides information in both SI (metric) units and U.S. Customary units.

Suggestions for improvement of this Standard are welcome. They should be sent to The American Jocic'v of
Mechanical Engineers; Secretary, MFC Standards Committee; Three Park Avenue; New York, NY 10016-599.

This Standard was approved by the American National Standards Institute on March 30, 2011.

iv


https://www.stdhive.com/standards/asme-mfc-26-2011-r2018-pdf/

ASME MFC COMMITTEE
MEASUREMENT OF FLUID FLOW IN CLOSED CONDUITS

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

STANDARDS COMMITTEE OFFICERS

R. ). DeBoom, Chair
Z.D. Husain, Vice Chair
D. C. Wyatt, Vice Chair
C. ). Gomez, Secretary

STANDARDS COMMITTEE PERSONNEL

C. ). Blechinger, Honorary Member, Consultant G. E. Mattingly, The Catholic University ¢ Amc-ica

R. M. Bough, Rolls-Royce Corp. R. W. Miller, Honorary Member, R. W. Mil'_ - & As_~_iates, Inc.

M. S. Carter, Flow Systems, Inc. A. Quraishi, American Gas Association

G. P. Corpron, Honorary Member, Consultant W. Seidl, Colorado Engineering Expei ment Station, Inc.

R. ). DeBoom, Consultant D. W. Spitzer, Contributing Memk-=r. S, itzer and Boyes, LLC

D. Faber, Contributing Member, Badger Meter, Inc. R. N. Steven, Colorado Enginee ing Ex. riment Station, Inc.

C. ). Gomez, The American Society of Mechanical Engineers T. M. Kegel, Alternate, Color~do Ei ~ineer 1g Experiment Station, Inc.
F. D. Goodson, Emerson Process Management, Daniel Division ). H. Vignos, Honorary Membe = Cr nsultant

Z.D. Husain, Chevron Corp. D. E. Wiklund, Emer_21 Pro ess Management, Rosemount Division
C. G. Langford, Honorary Member, Consultant ). D. Wright, Contributi, 7« Mr mber, NIST

T. 0. Maginnis, Consultant D. C. Wyatt, Wy-tt Enginecring

W. M. Mattar, Invensys/Foxboro Co.

SUBCOMMITTEE 26 — BELLMOUTH 'NLLT FLOWMETERS

R. M. Bough, Chair, Rolls-Royce Corp. W Seidl, Colorado Engineering Experiment Station, Inc.
R.J. DeBoom, Consultant D. C. Wyatt, Wyatt Engineering
Z. D. Husain, Chevron Corp.


https://www.stdhive.com/standards/asme-mfc-26-2011-r2018-pdf/

CORRESPONDENCE WITH THE MFC COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing
revisions, and attending committee meetings. Correspondence should be addressed to:

Secretary, MFC Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes that «.»pear neces-
sary or desirable, as demonstrated by the experience gained from the application of the Stand.rd. Approved revi-
sions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals shold b as sy ecific as possible,
citing the paragraph number(s), the proposed wording, and a detailed description cf the rensons for the proposal,
including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative 1 :i¢s when justified, to permit
early implementation of an approved revision when the need is urgent, (v tc provide rules not covered by exist-
ing provisions. Cases are effective immediately upon ASME approval and sh. 1 ve posted on the ASME Committee
Web page.

Requests for Cases shall provide a Statement of Need and Bacl-grc mnc 'lormation. The request should identify
the standard, the paragraph, figure or table number(s), and be writ.»n «: a Question and Reply in the same format
as existing Cases. Requests for Cases should also indicate the ar piicab.2 edition(s) of the standard to which the pro-
posed Case applies.

Interpretations. Upon request, the MFC Committee will render an interpretation of any requirement of the
Standard. Interpretations can only be rendered in respcase to a written request sent to the Secretary of the MFC
Standards Committee.

The request for interpretation should be clear and u~:mbiguous. It is further recommended that the inquirer sub-
mit his/her request in the following format:

Subject: Cite the applicable paragre oh . imber(s) and the topic of the inquiry.
Edition: Cite the applicable editioron” the Standard for which the interpretation is being requested.
Question: Phrase the question 2. a “equest for an interpretation of a specific requirement suitable for general

understanding « »d use, not as a request for an approval of a proprietary design or situation.
The inquirer .2y a'so include any plans or drawings that are necessary to explain the question;
however, th v st buld not contain proprietary names or information.

Requests that are n)t 1. this format will be rewritten in this format by the Committee prior to being answered,
which may inadve:ten.'v change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might
affect an interp retation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant
ASME Chmuithe or Subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construc-
tion, psprictary (levice, or activity.

Attena. g Committee Meetings. The MFC Committee regularly holds meetings, which are open to the public.
Person. wishing to attend any meeting should contact the Secretary of the MFC Standards Committee.
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ASME MFC-26-2011

MEASUREMENT OF GAS FLOW BY BELLMOUTH
INLET FLOWMETERS

1 GENERAL

1.1  Scope

This Standard applies only to the steady flow of
single-phase gases and gas mixtures and applies
only to bellmouth inlet flowmeters in which the flow
remains subsonic throughout the measuring section
and the flow is steady or varies only slowly with time.
It also addresses procedures by which calibration of
the device can be made to allow for application with
consistent conclusions and within known limits of
uncertainty.

Bellmouth inlet flowmeters should be used only
within the limits for which a given unit is tested, or if
additional uncertainty can be tolerated, over a range
within which extrapolation is reliable.

This Standard outlines the general geometry and
method of use of bellmouth inlet flowmeters to detir-
mine the mass or volumetric flow rate of the ges o ges
mixture flowing through the device. It alsc” g res .iec-
essary information for calculating the 1low “ite und its
associated uncertainty.

Abellmouth inlet flowmeter is a ¢'~vic = that provides
flow conditioning and flow measu eme.t whose inlet
is located or positioned in a lar < reservoir or supply
source. The reservoir can b. outside ambient, room,
or plenum conditions depindiag on the application.
The bellmouth inlet flo. me er is also referred to as
an airbell, nozzle with zerc beta ratio, borda tube, etc.
Typical geometry ccasists of a convergent inlet fol-
lowed by a cénstent throat area. This flowmeter is a
differential pres.ire type device that allows determi-
nation of (he flow rate from the differential pressure
betwcen ¢ total pressure and static pressure at a sin-
gl ssperified axial location in the constant area throat
of tho bellmouth.

22 Purpose

The purpose of this Standard is to provide guid-
ance and recommendations for fluid flow measure-
ment of gaseous applications using the bellmouth inlet
flowmeter.

This Standard addresses the foll wrir.2:

(a) principle of operation

(b) design parameters and censiderations

(c) calibration methods and ¢ -ocedures

(d) instrumentation anc calcui. tion methods

(e) installation requii~mer s ar.d considerations
(f) measuremont . cerwiinty

1.3  Field of Application

The bellni v Zivinlet flowmeter is a common device
that bot'« condiions the flow and measures its rate and
is widely 11se d in the aerospace industry. Specifically, the
disthat, e of the bellmouth flowmeter is often attached
« the front end of a test article such as a turbofan gas
turk ne engine. Turboshaft engine applications also use
the bellmouth but typically for flow conditioning and less
frequently for flow measurement. The automotive indus-
try also uses the bellmouth in some test applications.

2 REFERENCES

The following documents form a part of this Standard
to the extent specified herein. Unless otherwise speci-
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rement of Fluid Flow in Pipes

ASME MFC-3M, Measurement of Fluid Flow in Pipes
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ASME PTC 19.5, Flow Measurement
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