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Preface

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of
ANSI/ISA-75.11.01-1985 (R2002).

This document has been prepared as part of the service of ISAThe Instrumentation, Systems, and
Automation Societytoward a goal of uniformity in the field of instrumentation.  To be of real value, this
document should not be static but should be subject to periodic review.  Toward this end, the Society
welcomes all comments and criticisms and asks that they be addressed to the Secretary, Standards and
Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; Research Triangle Park, NC  27709;
Telephone (919) 549-8411; Fax (919) 549-8288; E-mail: standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the metric
system of units in general, and the International System of Units (SI) in particular, in the preparation of
instrumentation standards.  The Department is further aware of the benefits to USA users of ISA
standards of incorporating suitable references to the SI (and the metric system) in their business and
professional dealings with other countries.  Toward this end, this Department will endeavor to introduce
SI-acceptable metric units in all new and revised standards, recommended practices, and technical
reports to the greatest extent possible.  Standard for Use of the International System of Units (SI): The
Modern Metric System, published by the American Society for Testing & Materials as IEEE/ASTM SI 10-
97, and future revisions, will be the reference guide for definitions, symbols, abbreviations, and
conversion factors.

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and
interests in the development of ISA standards, recommended practices, and technical reports.
Participation in the ISA standards-making process by an individual in no way constitutes endorsement by
the employer of that individual, of ISA, or of any of the standards, recommended practices, and technical
reports that ISA develops.

CAUTION — ISA ADHERES TO THE POLICY OF THE AMERICAN NATIONAL STANDARDS
INSTITUTE WITH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT THAT IS
REQUIRED FOR USE OF THE DOCUMENT, IT WILL REQUIRE THE OWNER OF THE PATENT TO
EITHER GRANT A ROYALTY-FREE LICENSE FOR USE OF THE PATENT BY USERS COMPLYING
WITH THE DOCUMENT OR A LICENSE ON REASONABLE TERMS AND CONDITIONS THAT ARE
FREE FROM UNFAIR DISCRIMINATION.

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS DOCUMENT, THE USER IS
CAUTIONED THAT IMPLEMENTATION OF THE DOCUMENT MAY REQUIRE USE OF TECHNIQUES,
PROCESSES, OR MATERIALS COVERED BY PATENT RIGHTS. ISA TAKES NO POSITION ON THE
EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS THAT MAY BE INVOLVED IN IMPLEMENTING
THE DOCUMENT. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT MAY
REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE DOCUMENT OR FOR INVESTIGATING
THE VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD
CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE DOCUMENT FOR THE
USER’S INTENDED APPLICATION.

HOWEVER, ISA ASKS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER.

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS,
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN
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HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE USER’S
PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE APPLICABILITY OF
ANY GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY AND HEALTH
PRACTICES BEFORE IMPLEMENTING THIS DOCUMENT.

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE IMPACTED
BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET ADDRESSED THE
POTENTIAL ISSUES IN THIS VERSION.

The following individuals served as members of ISA Subcommittee SP75.11, which prepared the 1985
standard:

NAME COMPANY

H. Baumann, Chairman H.D. Baumann Associates, Ltd.
M. Hellman, Secretary Cashco, Inc.
J. Arant E.I. du Pont de Nemours and Company, Inc.
H. Boger Masoneilan Division, McGraw-Edison Company
P. Buckley E.I. du Pont de Nemours and Company, Inc.
J. Buresh Retired
C. Crawford Union Carbide Company
G. Keith (Alternate Member) Masoneilan Division, McGraw-Edison Company
R. Pfeiffer Union Carbide Company
F. Shinskey The Foxboro Company
J. Simonsen Valtek, Inc.
G. Stiles Retired
R. Terhune Exxon Company, U.S.A.
S. Weiner Monsanto Company
P. Schafbuch Fisher Controls International, Inc.

The following individuals served as members of ISA Subcommittee SP75.11 and reaffirmed the standard
in 2002:

NAME COMPANY

H. Baumann, Chair H B Services Partners LLC
W. Weidman, Managing Director Parsons Energy & Chemicals Group
H. Boger Masoneilan Dresser
C. Crawford Consultant
R. Duimstra Fisher Controls International Inc.
M. Hellman Leslie Controls Inc.
R. Terhune Consultant
S. Weiner Consultant

The following people served as members of ISA Committee SP75 and approved the 1985 standard:

NAME COMPANY

L. Driskell, Chairman Consultant
J. Arant E.I. du Pont de Nemours and Company, Inc.
H. Backinger John F. Kraus & Company
G. Barb Muesco, Inc.
H. Baumann H. D. Baumann Assoc., Ltd.
C. Beard Consultant
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N. Belaef
G. Borden Bechtel Power Corporation
D. Brown R. Conrader Company
E. Brown Dravo Engineers, Inc.
E. Cooney Air Products & Chemicals, Inc.
W. Dewart Rockwell International
J. Emery Honeywell, Inc.
H. Fuller Worcester Controls Corporation
L. Griffith Consultant
A. Hanssen Fluid Controls Institute, Inc.
F. Harthun Fisher Controls
H. Illing Kieley & Mueller, Inc.
R. Jones Upjohn Company
M. Kaye M. W. Kellogg Company
R. Louvere Creole
O. Lovett, Jr. ISIS Corporation
J. Manton Consultant
A. McCauley Chagrin Valley Controls, Inc.
T. Molloy Pacific Gas & Electric
J. Muller Leslie Company
H. Nickerson Resistoflex Company
J. Ozol Omaha Public Power
R. Quance Walsh Inc.
W. Rahmeyer Colorado State University
J. Reed Masoneilan
G. Richards Jordan Valve
J. Rosato Rawson Company
K. Schoonover Con-Tek
H. Schwartz Flexible Valve Corporation
F. Seger Willis Oil Tool Company
J. Simonsen Valtek, Inc.
H. Sonderregger ITT Grinnell Corporation
N. Sprecher DeZurik
R. Stanley Retired
G. Stiles Fisher Controls Company
R. Terhune Exxon Company USA
R. Tubbs Copes-Vulcan
W. Weidman Gilbert Commonwealth
R. Widdows Cashco, Inc.
P. Wing Retired
L. Zinck Union Carbide

The following individuals served as members of ISA Committee SP75 and reaffirmed the standard in
2002:

NAME COMPANY

D. Buchanan, Chair Consultant
W. Weidman, Managing Director Parsons Energy & Chemicals Group
A. Abromaitis Red Valve Company Inc.
H. Backinger Consultant
G. Barb Consultant
H. Baumann H B Services Partners LLC
J. Beall* Emerson Process Management
W. Black Curtiss-Wright Flow Control Corporation
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G. Blackwell Industrial Valve
H. Boger* Masoneilan Dresser
G. Borden Consultant
S. Boyle Metso Automation USA Inc.
F. Cain Flowserve Corporation
A. Engels Praxair Inc.
H. Fuller Valvcon Corporation
J. George Richards Industries
H. Hoffmann Samson AG
J. Jamison Bantrel Inc.
R. Jeanes TXU Electric
J. Kersh M W Kellogg Company
C. Langford Cullen G Langford Inc.
W. Lestan* Masoneilan Dresser
A. Libke* SPX Valves & Controls DeZurik Products
J. McCaskill Power Chokes
A. McCauley Chagrin Valley Controls Inc.
R. McEver* Emerson Valve Automation
V. Mezzano Fluor Corporation
R. Micheel Fisher Controls Company
H. Miller Control Components Inc.
T. Molloy CMES Inc.
L. Ormanoski Frick Company
J. Ozol Northern States Power
W. Rahmeyer Utah State University
J. Reed Norriseal
K. Schoonover Con-Tek Valves Inc.
A. Shea* SPX Valves & Controls DeZurik Products
E. Skovgaard Leslie Controls Inc.
H. Sonderegger Anvil International Inc.
______ 
* One vote per company. 

This standard was approved for publication by the ISA Standards and Practices Board in July 1984.

NAME COMPANY
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M. Cohen Consultant
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1 Scope

The scope of this standard is to define the statement of typical control valve inherent flow characteristics
and inherent rangeabilities, and to establish criteria for adherence to manufacturer-specified flow
characteristics.

2 Basic definitions

2.1 Terminology

Basic terminology used herein is based on definitions stated in "Control Valve Terminology" ANSI/ISA-
75.05.01-2000.

2.1.1 flow coefficient:
a constant (Cv), related to the geometry of a valve, for a given valve opening, that can be used to predict
flow rate. See ANSI/ISA-75.01-1985 (R1995), "Flow Equations for Sizing Control Valves" and ANSI/ISA-
75.02-1996, "Control Valve Capacity Test Procedures."

2.1.3 inherent flow characteristic:
the relationship between the flow rate through a valve and the travel of the closure member as the closure
member is moved from the closed position to rated travel with constant pressure drop across the valve.

2.1.4 inherent rangeability:
the ratio of the largest flow coefficient (Cv) to the smallest flow coefficient (Cv) within which the deviation
from the specified inherent flow characteristic does not exceed the limits stated in Clause 4.

2.1.5 relative flow coefficient (φ):
the ratio of the flow coefficient (Cv) at a stated travel to the flow coefficient (Cv) at rated travel.

2.1.6 relative travel (h):
The ratio of the travel at a given opening to the rated travel.

3 Typical inherent flow characteristics

3.1 The typical inherent flow characteristic for a specific size, type, and trim configuration of a control
valve shall be specified by the manufacturers either graphically or in tabular form.

3.2 When tabulated, specific flow coefficients shall be stated for the following travel positions: at 5%,
10%, 20%, and every subsequent 10% of rated travel up to and including 100%.

3.3 The manufacturer may publish flow coefficients in addition to those at the above-stated travel
positions.

3.4 In addition, the manufacturer is encouraged to specify the generic name of a specific flow
characteristic such as "Linear," "Equal-Percentage," etc., if applicable, following the definitions in
ANSI/ISA-75.05.01-2000.

3.5 The manufacturer shall state the largest flow coefficient that meets the criteria of Clause 4 if it is less
than the rated flow coefficient. (See Figure 2.)
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4 Permissible deviations between actual and manufacturer-stated inherent flow
characteristics

4.1 When subjected to a flow test per ANSI/ISA-75.02-1996, the individual test Cv values may not deviate
by more than ±10 {1/φ}0.2 percent from those values specified in the flow characteristic published by the
manufacturer. Exceptions of this are Cvs at given travel positions falling below a Cv value of 5, or above a
Cv value of 30d2. In the above relationships, d is the nominal valve size in inches, and φ is the relative flow
coefficient based on published Cvs. Allowable deviations calculated by the above equation are listed in
Table 1.

Table 1 — Permissible devia tions between actual and manufacturer-stated
inherent flow characteristics

% Cv Rated φ Permitted +/-

Deviation (%)

φ Range

High                                     Low

5 0.05 18.2 0.0591 0.0409

10 0.1 15.8 0.116 0.0842

20 0.2 13.8 0.227 0.172

30 0.3 12.7 0.338 0.262

40 0.4 12.0 0.448 0.352

50 0.5 11.5 0.557 0.443

60 0.6 11.1 0.667 0.533

70 0.7 10.7 0.775 0.625

80 0.8 10.4 0.883 0.717

90 0.9 10.2 0.992 0.808

100 1.0 10.0 1.100 0.900

4.2 The inherent flow characteristic of a control valve, when plotted from test data at the stated
increments of travel, shall show no major deviations in slope. By definition, a major deviation is when the
slope of the line connecting two adjacent test points varies by more than 2 to 1 or 0.5 to 1 from the slope
of a line drawn between flow coefficients specified by the manufacturer for the same travel positions. (See
Figure 1.)
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Figure 1 — Example of globe  valve specimen compared to manufacturer-
specified flow characteristic
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Figure 2 — Example of butter fly valve specimen compared to manufacturer-
specified flow characteristic
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