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AMERICAN NATIONAL STANDARD

This American National Standard is one of more than 10,000 standards approved as
American National Standards by the American National Standards Institute. On 24 August
1966, the ASA was reconstituted as the USA Standard Institute; on October 1969, the
USASI changed its name to the American National Standards Institute. Standards formerly
designated as ASA or USASI are now designated as ANSI Standards. There is no change
in their index identification or technical content.

An American National Standard implies a consensus of those substantially concerned with
its scope and provisions. An American National Standard is intended as a guide to aid the
manufacturer, the consumer and the general public. The existence of an American National
Standard does not in any respect preclude anyone, whether they have approved the
standard or not, from manufacturing, marketing, purchasing or using products, processes or
procedures not conforming to the standard. An approved ANSI 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 fitness for a particular use or
purpose. American National Standards are subject to periodic review and users are to
obtain the latest editions. Producers of goods made in conformity with an American National
Standard are encouraged to state on their own responsibility in advertising, promotional
material or on tags or labels that the goods are produced in conformity with particular
American National Standards.

NOTICE: An approved ANSI 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 ANSI
standards. Approved ANSI 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 ANSI standards.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any
time. The procedures of the American National Standards Institute require that action be
taken to reaffirm, revise, or withdraw this standard no later than five (5) years from the date
of publication. Information on this and other FLUID POWER standards may be obtained by
calling or writing the National Fluid Power Association, 3333 North Mayfair Road,
Milwaukee, WI 53222-3219, (414) 778-3344.

Suggestions for improvement gained in the use of this standard will be welcome. They
should be sent to the National Fluid Power Association, 3333 North Mayfair Road,
Milwaukee, WI 53222-3219.

Any part of this standard may be quoted. Credit lines should read: Extracted from American
National Standard Hydraulic fluid power — Industrial systems — Practice for the use of high
water content fluids, ANSI/(NFPA)T2.13.5-1991.

Published by
NATIONAL FLUID POWER ASSOCIATION, INC.
Copyright 1991 by the National Fluid Power Association, Inc.
Printed in USA
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Foreword

This Foreword is not part of American National Standard Hydraulic fluid power — Industrial
systems — Practice for the use of high water content fluids, ANSI/(NFPA)T2.13.5-1991.

Many new hydraulic systems are using high water content fluids as the hydraulic media.
The personnel who are responsible for designing these systems or maintaining them have
limited knowledge in the unique properties of these fluids.

The Fluids Coordinating Committee, T2.13, at its 19 March 1981 meeting recommended
that a project be initiated to establish a recommended practice for the conversion to and
use of hydraulic fluids which typically contain over 80 % water.

The title, scope and purpose of the project was approved on 13 May 1981 and the number
T2.13.5 was assigned to the project.

Draft No. 1 was circulated and reviewed on 27 September 1982. Draft No. 2 was circulated
and reviewed at the 14 March 1983 Project Group meeting. Draft No. 3 was circulated and
reviewed on 3 October 1983 with the recommendation that Draft No. 3 be submitted to the
NFPA Technical Staff to prepare the General Review Draft. Project Group Chairman, Ralph
Perez (Lubrizol Corp.), forwarded the Final Working Draft No. 3 to Headquarters on 18
June 1984.

NFPA Technical Staff prepared the General Review Draft on 27 November 1985.Several
comments were received on the first general review draft. The document was revised
accordingly. At the 16 June 1988 meeting of the Fluids Technology Committee it was
recommended that the document be submitted to the NFPA Technical Board for approval to
ballot. The Technical Board supported this recommendation at their 15 September 1988
meeting.

The NFPA Headquarters Staff prepared T2.13.5 for Ballot on 18 November 1988. No
negative comments were received. On 16 February 1989 T2.13 recommended that the
document be submitted to the NFPA Technical Board for final approval.

On 16 March 1989 the NFPA Technical Board voted unanimously to approve the document
as an NFPA Recommended Practice.

Project Group Members who developed this recommended practice:

Ralph Perez
Project Chairman
Lubrizol Corp.

Paul Schacht
Technology Committee Chairman
Racine Fluid Power, Inc.

Thelma Maroughy
Technology Committee Vice Chairman
Vickers, Inc./TRINOVA Corp.
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John McLain*
Technology Committee Vice Chairman
Caterpillar Inc.

Walter Lewis*
Technology Committee Secretary
Union Carbide Corp.

Bruce McCord
Technical Auditor
Aro Corp.

Shirley C. Seal

Manager of Standards Development —
Industry/National

National Fluid Power Association

Richard Buckley*
Chemtool, Inc.

Lou MacDougall**
Sundstrand Hydro-Transmission Div.

Hy Ratner*
Vickers, Inc.

Joe lvaska
Tower Oil Technology

Marsha Lester
Edwin Cooper Div./Ethyl

Myron Eberle
Hydro-Component Research

Ed Moronchik
Shell Development

It is intended that upon approval as an NFPA Recommended Practice, this document be
forwarded to ANSI for promulgation as an American National Standard.

*  Retired.

** Company affiliation has changed.

On 10 November 1989, ANSI/(NFPA)T2.13.5 was submitted to ANSI Committee B93 for
ballot. Balloting closed on 23 October 1991 with two negative comments. One of the
comments was incorporated into the document and the other negative ballot was changed
to approval. ANSI/(NFPA)T2.13.5 was approved by ANSI's Board of Standards review on
20 November 1991. The membership roster of Standards Committee B93 at the time of

ballot:

Jack C. McPherson
Chairman
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Daniel B Shore
Vice Chairman

Shirley C. Seal
Secretary

American Society of Agricultural Engineers
David L. Newcom

Compressed Air & Gas Institute
David E. Bonn
John Addington (alternate)

Construction Industry Manufacturers Association
Glenn Stewart

Fluid Controls Institute
Jude Pauli
E. C. Rutter (alternate)

Fluid Power Distributors Association, Inc.
Thomas Neff

Fluid Power Society
William Adsit

Berry Ferguson
Robert Firth

Tom Frankenfield
Ray Hanley

Verne L. Middleton
Wayland Tenkku
Vincent Torrusio

Fluid Sealing Association
Alex Pileck

Material Handling Institute
Jack C. McPherson
Jeff Hansell (alternate)

National Fluid Power Association
Richard N. Bailey

Robert Kay

Paul Schacht

William Wilkerson

National Machine Tool Builders' Association
John B. Deam

Company Members
Lloyd L. Schmaltz

Don McGeachy

John Welker (alternate)
Logan Mathis
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Individual Members
John Eleftherakis
Zdenek J. Lansky

A. O. Roberts

Daniel B. Shore
William L. Snyder
Jack Walrad

Tom Wanke

James C. White
Frank Yeaple

/leg
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Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under
pressure within an enclosed circuit. One class of liquid is the High Water Content Fluids.

Most existing industrial power equipment has been designed to run on petroleum oil.
Consequently, conversion to a High Water Content Fluid is not recommended without a
thorough evaluation of the system, and the replacement of critical components with those
that have been designed to run on fluids which typically contain between 80 % and 98 %
water. Therefore, this practice must be read carefully.

ISO 6743/4, Lubricants, industrial oils and related products - (class L) - Classification - Part
4: Family H (Hydraulic systems), has defined two major categories of High Water Content
Fluids; Class HFAE for oil-in-water emulsions with water content over 80 % and class
HFAS for chemical solutions with water content above 80 %. Hydraulic fluids with water
content below 80 % are covered in ANSI standard B93.5M entitled, Practice for the Use of
Fire Resistant Fluids in Industrial Hydraulic Fluid Power Systems.

As a result of the long term development of this new class of fluids, various designations
have received widespread usage. Some of the more common designations for High Water
Content Fluid include: 95/5, 5-95, High Water Base Fluid, HWBF, HWCF and High Water
Fire Resistant.

Information which is provided in fluid supplier's specification sheets shows that High Water
Content Fluids can vary widely in physical and chemical properties, degradability and
lubrication values. It is therefore, recommended that before a given fluid is selected, it is
matched as closely as possible to the requirements of the intended application and is
approved by the component manufacturers.

Since this document presents only generalized recommended practices for the use of High
Water Content Fluids, it is suggested that the user consult the component manufacturer for
detailed recommendations concerning approved equipment and design limitations as well
as the fluid supplier for specific procedures for installing and maintaining the hydraulic
media.
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1 Scope and field of application

This recommended practice provides a general educational publication covering the following aspects of High Water
Content Fluids used in hydraulic fluid power systems:

- product description;

- mixing and control of water quality and concentration;
- operating temperature;

- foaming and aeration;

- corrosive properties;

- effects on protective coatings;

- wear resistant characteristics;

- viscosity control;

- fluid stability;

- safety in exposure to fluid;

- spills;

- contamination;

- effects on elastomers;

- piping and accessory precautions;
- changing fluids in a system;

- system design.

This recommended practice will:

- provide a composite reference of pertinent general data, properties and characteristics of the types of High Water
Content Fluids considered for use in fluid power systems;

- facilitate the design of industrial fluid power systems that use High Water Content Fluids;

- improve the operation and increase the reliability of fluid power systems using High Water Content Fluids;
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