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All technical reports, citations, references and related data including standards and
practices approved and/or recommended are advisory only. Use thereof by anyone for any
purpose is entirely voluntary and in any event without risk of any nature to the National Fluid
Power Association, Inc., its officers, directors or authors of such work. There is no
agreement by or between anyone to adhere to any NFPA Recommended Standard, policy
or practice, and related matters. In formulating and approving technical reports, the
Technical Board, its councils and committees and/or the National Fluid Power Association,
Inc. will not investigate or consider citations, references or patents which may or may not
apply to such subject matter since prospective users of such reports and data alone are
responsible for establishing necessary safeguards in connection with utilization of such
matters, including technical data, proprietary rights or patentable materials.

Recommended standards and/or policies and procedures are subject to periodic review
and may be changed without notice. Recommended standards, after publication, may be
revised or withdrawn at any time and current information on all approved recommended
standards may be received by calling or writing the National Fluid Power Association, Inc.

An approved NFPA Recommended Standard implies a consensus of those substantially
concerned with its scope and provisions and is intended as a guide to aid the manufacturer,
the consumer and the general public. The publication of the NFPA Recommended
Standard does not in any respect preclude anyone, whether they have participated in the
development of or approved the recommended standard or not, from manufacturing,
marketing, purchasing, or using of products, processes or procedures not conforming to the
recommended standard. An approved NFPA Recommended Standard does not constitute
or indicate a warranty of any sort, express or implied, including but not limited to a warranty
or representation as to quality, merchantability or fithess for a particular use or purpose.

Participation by federal agency representative(s) or person(s) affiliated with the industry is
not to be interpreted as government or industry endorsement of this standard and/or policy
and procedure.

NOTICE

An approved NFPA recommended standard does not express or imply any judgment,
certification or endorsement of or with respect to, the safety, design or performance of any
product, component, or its use.

NFPA does not examine, investigate, test, recommend, or certify the design, use of safety
of any product or component, even those which may incorporate one or more NFPA
recommended standards. Approved NFPA recommended standards therefore have no
application to and do not express or imply any recommendation, representation or warranty,
with respect to the safety, design, use, performance, or functional interchangeability of
components or products which incorporate NFPA recommended standards

This publication may not be reproduced in whole or in part without the written permission of
the National Fluid Power Association, Inc.
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Foreword

This Foreword is not part of NFPA Recommended Practice Pneumatic fluid power —
Recommended Practice for calibration and use of flowmeters, NFPA/T3.21.18-1994.

Project NFPA/T3.21.18 originated at the 11 November 1992 Pneumatic Valve &
Conditioning Section meeting where it was agreed to develop a TSP for a calibration of a
flowmeter standard.

The TSP was submitted to and approved by the Technical Board on 21 January 1993.

At the 24 March 1993 T3.21 meeting, Cliff Allen (Lexair, Inc.) agreed to serve as Project
Chairman. Gary Baumgardner (Parker Hannifin Corp.) agreed to help him with the
standard. Draft No. 1 was attached to the T3.21 minutes from that meeting to be reviewed
before the next meeting.

Draft No. 2 was attached to the 18 August 1993 meeting minutes for committee review.
Draft No. 3 was handed out at the 17 November 1993 T3.21 meeting. T3.21 recommended
that the document be sent out for General Review.

Headquarters’ Technical Staff prepared the document for General Review on 3 January
1994. The General Review closed with comments from three companies.

At the 9 February 1994 meeting, Cliff Allen stepped down as Project Chairman and Gary
Baumgardner (Parker Hannifin Corp.) agreed to accept the position.

The revised document was reviewed at the 25 May 1994 meeting. It was agreed to send
the document to the Technical Board for approval to Ballot contingent upon the
commentators signing off. Project Chairman Baumgardner sent out letters to the
commentators on 1 June 1994. The document was mail balloted to the Technical Board
and approval to Ballot was granted.

Project Chairman Baumgardner updated the document again on 15 August 1994. The title
of the document was revised and approved by the Technical Board at their 18 August 1994
meeting changing the document from a standard to a recommended practice.

The document was sent out for Ballot on 19 August 1994. No negative comments were
received from Balloting. This document was granted final approval at the 8 December 1994
Technical Board meeting. At that time two of the ISO documents listed in the references
were not yet approved standards.

Headquarters sent a letter to the two committees responsible for each document asking
them to notify NFPA when the documents were approved. Headquarters received a letter
from ISO explaining that documents at the DIS stage may be referenced in a completed
standard because they are “publicly available” from ISO although they are not published
yet. As a result of this letter, T3.21.18 was published.
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Introduction

Accuracy of flowmeter data is important, in order that manufacturers can rate their products
correctly for flow, and users can rely upon the rating information in order to properly select
components for their applications.

One of the inconveniences typically encountered in calibrating flowmeters is shipping it to a
remote facility for calibration and shipping it back. The time delay removes the flowmeter
from use, and the shipping process subjects the flowmeter to potential damage.
Consequently, there is a question of confidence in the flowmeter's accuracy upon its return.

This NFPA Recommended Practice describes a method of calibration performed on-site,
using a fixed reference device traceable to an NIST standard. This results in the flowmeter
being calibrated against a third level standard; the reference device itself is calibrated
against a second level standard at a certified facility whose methods and equipment are, in
turn, calibrated from the NIST primary level.

This third level calibration of a flowmeter has several advantages over a typical second
level calibration:

e The potential for shipping damage can be avoided.

e By having a reference device available, calibrations can be performed much more
frequently, potentially for every test set-up, rather than the periodic calibration
performed when a flowmeter is shipped out.

e The reference standard described in this recommended practice is rugged, it is not
subject to the same type of shipping damage as a flowmeter.

Consistency is a key requirement when determining the relative merits of pneumatic
products available in the marketplace. The basis for consistency is uniform standards.
Adopting the practice of calibrating flow meters to known reference devices is necessary to
improve the consistency of information on pneumatic products. This practice is intended to
facilitate an ongoing high level consistency.
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NFPA/T3.21.18-1994 (R2010)

Pneumatic fluid power — Recommended practice for calibration and
use of flowmeters

1 Scope

This NFPA Recommended Practice describes methods of calibrating pneumatic flowmeters used in laboratories and in
production testing for pneumatic fluid power components. It describes how a reference device is prepared, calibrated
and then used as the means to calibrate pneumatic flowmeters on-site. It further describes how flowmeters should be
used in service and how they should be maintained.

This practice is intended for use with only two classes of reference devices: sonic (critical flow) and subsonic flow
reference devices.

2 Normative references

The following standards and materials contain provisions which, through reference in this text, constitute provisions of
this document. At the time of publication, the editions indicated were valid. All documents are subject to revision, and
parties to agreements based on this document are encouraged to investigate the possibility of applying the most recent
editions of the documents indicated below. NFFPA maintains registers of currently valid NFPA standards.

ANSI/B9O3.2 Fluid power systems and products — Glossary.

ANSI/IEEE 268 Metric Fractice.

ISC 1000 Sf units and recommendations for the use of their multiples and of certain other units.
ISC 5598 Fluid power systemns and components — Vocabulary.

Flow Measurement Engineers Handbook, Second Edition, R. W. Miller, McGraw-Hill Publishing Co., Copyright 1989

SO 9695-1 :—1), Measurement of gas flow rate - olumetric method - Part 1.

ISC 11631 :—1 ), Methods of specifying fowmeter performance.

Emerson Electrical Co.; Brooks Instrument Division; Technical Bulletin T-022, April 1986.

3 Definitions

For the purpose of this practice, the following definitions apply. For definitions of other terms used, see ANSI B93.2 and
SO 5598.

3.1 reference device: A fixed flow device (nozzle, venturi, orifice), calibrated by means traceable to NIST standards,
and used for on-site calibrations of flowmeters.
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