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Foreword (Not part of Guideline)

Purpose and aims of the Hydraulic Institute

The purpose and aims of the Institute are to promote the continued growth and well-being of pump users and man-
ufacturers and further the interests of the public in such matters as are involved in manufacturing, engineering, dis-
tribution, safety, transportation, and other problems of the industry, and to this end, among other things:

a) To develop and publish standards, guidelines, or educational materials on the application, installation, opera-
tion, and maintenance of pumps and pumping systems;

b) To collect and disseminate information of value to its members and to the public;

c) To appear for its members before governmental departments and agencies and other bodies in regard to mat-
ters affecting the industry;

d) To increase the amount and to improve the quality of pump service to the public;
e) To support educational and research activities;

f) To promote the business interests of its members but not to engage in business of the kind ordinarily carried on
for profit or to perform particular services for its members or individual persons as distinguished from activities
to improve the business conditions and lawful interests of all of its members.

Purpose of Guidelines

1) Hydraulic Institute Guidelines are adopted in the public interest and are designed to help eliminate misun-
derstandings between the manufacturer, the purchaser, and/or the user and to assist the purchaser in
selecting and obtaining the proper product for a particular need.

2) Use of Hydraulic Institute Guidelines is completely voluntary. Existence of Hydraulic Institute Guidelines
does not in any respect preclude a member from manufacturing or selling products not conforming to the
guidelines.

Definition of a Guideline of the Hydraulic Institute

An Institute Guideline consists of explanatory data and other engineering information of an informative character
not falling within the classification of Institute Standards.

Comments from users

Comments from users of this guideline will be appreciated, to help the Hydraulic Institute prepare even more useful
future editions. Questions arising from the content of this guideline may be directed to the Technical Director of the
Hydraulic Institute. The inquiry will then be directed to the appropriate technical committee for provision of a suit-
able answer.

If a dispute arises regarding contents of an Institute Guideline or an answer provided by the Institute to a question
such as indicated above, the point in question shall be sent in writing to the Technical Director of the Hydraulic Insti-
tute, who shall initiate the Appeals Process.

Moreover, only the Hydraulic Institute shall have the right or authority to issue an interpretation of a Hydraulic Insti-
tute Guideline in the name of the Hydraulic Institute. Requests for interpretations should be addressed to the Tech-
nical Director of the Hydraulic Institute.

Revisions

The Guidelines of the Hydraulic Institute are subject to constant review, and revisions are undertaken whenever it is
found necessary because of new developments and progress in the art. If no revisions are deemed necessary after
five years, the guidelines shall be reaffirmed using the HI balloting procedure.
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Disclaimer

The Hydraulic Institute Pump Efficiency Prediction Committee prepared this document. Neither the Hydraulic Insti-
tute (HI), the HI committees, nor any person acting on behalf of the Hydraulic Institute: a) makes any warranty,
expressed or implied, with respect to the use of any information, apparatus, method, or process disclosed in this
guideline or guarantees that such may not infringe privately owned rights; b) assumes any liabilities with respect to
the use of, or for damages resulting from the use of, any information, apparatus, method, or process disclosed in
this guideline. The Hydraulic Institute is in no way responsible for any consequences to an owner, operator, user, or
anyone else resulting from reference to the content of this guideline, its application, or use.

This guideline does not contain a complete statement of all requirements, analyses, and procedures necessary to
ensure safe or appropriate selection, installation, testing, inspection, and operation of any pump or associated
products. Each application, service, and selection is unique with process requirements that shall be determined by
the owner, operator, or his designated representative.

Units of measurement

Metric units of measurement are used, and corresponding US customary units appear in parentheses. Charts,
graphs, and sample calculations are also shown in both metric and US customary units. Since values given in met-
ric units are not exact equivalents to values given in US customary units, it is important that the selected units of
measure to be applied be stated in reference to this guideline. If no such statement is provided, metric units shall
govern.
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Rotodynamic Pump Efficiency Prediction — 2015

20.3 Rotodynamic pump efficiency prediction

The purpose of this guideline is to support the aims of the Hydraulic Institute by educating the pump user commu-
nity regarding the impact on rotodynamic pump predicted efficiency from:

» Selection of a particular pump type or design

* Pump size and rate of flow

* Specific speed

* Wear-caused increased running clearances (leakage losses)

» Surface finish of the hydraulic passages

Only the best efficiency point (BEP) values are addressed in this guideline.

The efficiencies shown in this guideline are those generally obtained using common manufacturing practices and
are based on a survey of pump manufacturers.

The efficiency prediction charts (see Figures 20.3a, b, ¢, and d) relate to industrial-class pumps designed, manu-
factured, and tested in accordance with recognized industry standards.

The major influences on rotodynamic pump efficiency are pump size, specific speed ng (Ng), and the type of pump
selected to meet the service conditions.

The following can influence efficiency:

a) Types of pumps: There are many different types of rotodynamic pumps with unique configurations and fea-
tures to meet specific service conditions, e.g., paper stock, sewage, slurries, etc., all of which, by virtue of the
compromises in design needed to address special applications, have less than optimum attainable efficiency.

Table 20.3 provides some details on how pump features influence efficiency.

b) Specific speed: Depending on pump type there is an optimal specific speed to reach maximum efficiency.
Moving away from this point will result in a lower obtainable efficiency. Refer to Figures 20.3b and 20.3d.

c) Surface roughness: Efficiency increase due to improvements in waterway surface finish is dependent on
pump specific speed and size. Typically, surface finish improvements are economically justifiable for small and
low specific speed pumps. Shown in Figures 20.3g and h is the efficiency improvement that can be expected
when the hydraulic surfaces are upgraded. This would be added to the general predicted efficiency.

Surface finish of hydraulic passages is measured in Ra, the average surface roughness in micrometers, and is
determined by:

» Casting process selected
» Type, quality of materials, and methods used

* Amount and level of cleaning and grinding

Application of specialty coatings
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