
6 Campus Drive
First Floor North
Parsippany, New Jersey
07054-4406 
www.Pumps.org 

A
N

S
I/H

I
9.

6.
8-

20
14

ANSI/HI 9.6.8-2014

American National Standard 
for

Rotodynamic 
Pumps
– Guideline for Dynamics of 
Pumping Machinery

http://www.pumps.org


This page intentionally blank.

Hydraulic Institute Standards, Copyright © 1997-2014, All Rights Reserved



ANSI/HI 9.6.8-2014

American National Standard for

Rotodynamic Pumps
– Guideline for Dynamics of

Pumping Machinery

Sponsor

Hydraulic Institute 

www.Pumps.org 

Approved October 27, 2014

American National Standards Institute, Inc.

Recycled
paper

Hydraulic Institute Standards, Copyright © 1997-2014, All Rights Reserved

http://www.pumps.org


Approval of an American National Standard requires verification by ANSI that the
requirements for due process, consensus, and other criteria for approval have been met
by the standards developer.

Consensus is established when, in the judgement of the ANSI Board of Standards
Review, substantial agreement has been reached by directly and materially affected
interests. Substantial agreement means much more than a simple majority, but not nec-
essarily unanimity. Consensus requires that all views and objections be considered,
and that a concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does
not in any respect preclude anyone, whether he has approved the standards or not,
from manufacturing, marketing, purchasing, or using products, processes, or proce-
dures not conforming to the standards.

The American National Standards Institute does not develop standards and will in no
circumstances give an interpretation of any American National Standard. Moreover, no
person shall have the right or authority to issue an interpretation of an American
National Standard in the name of the American National Standards Institute. Requests
for interpretations should be addressed to the secretariat or sponsor whose name
appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at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 periodically to reaffirm, revise, or withdraw this standard. Purchasers of
American National Standards may receive current information on all standards by call-
ing or writing the American National Standards Institute.

Published By

Hydraulic Institute
6 Campus Drive, First Floor North
Parsippany, NJ 07054-4406

www.Pumps.org 

Copyright © 2014 Hydraulic Institute
All rights reserved.

No part of this publication may be reproduced in any form, 
in an electronic retrieval system or otherwise, without prior 
written permission of the publisher.

Printed in the United States of America

ISBN 978-1-935762-27-0

American
National
Standard

Hydraulic Institute Standards, Copyright © 1997-2014, All Rights Reserved

http://www.pumps.org


iii

Contents
Page

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

9.6.8 Guideline for dynamics of pumping machinery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

9.6.8.1 Introduction and scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
9.6.8.1.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
9.6.8.1.2 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

9.6.8.2 Overview and relevance of dynamics considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

9.6.8.3 When an analysis is recommended  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
9.6.8.3.1 System complexity and unit size  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
9.6.8.3.2 Considerations in the specification of dynamic analysis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

9.6.8.4 Introduction to analysis levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
9.6.8.4.1 Analysis level definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

9.6.8.5 Level 1 analysis (simple methods)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
9.6.8.5.1 Level 1 recommended analyses  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
9.6.8.5.2 Level 1 analysis methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
9.6.8.5.3 Pump rotor vibration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
9.6.8.5.4 Pump rotor critical speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
9.6.8.5.5 The first transverse (lateral) critical speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
9.6.8.5.6 For the angular or torsional case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
9.6.8.5.7 Reed critical frequency (RCF) of vertical structures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

9.6.8.6 Level 2 analysis (intermediate methods). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
9.6.8.6.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
9.6.8.6.2 Individual level 2 analyses: methodology, interpretation of results and validation . . . . . . . . . . . . 44

9.6.8.7 Level 3 analysis (advanced methods) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
9.6.8.7.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
9.6.8.7.2 Level 3 analyses: methodology, interpretation of results and validation  . . . . . . . . . . . . . . . . . . . 53

Appendix A Definitions of terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

Appendix B Input data requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Appendix C Vertical structure natural frequency considerations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

C.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
C.2 Reed frequency characteristics of vertical structures involving motors . . . . . . . . . . . . . . . . . . . . 68
C.3 Motor reed frequency properties  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
C.4 Use of motor reed frequency properties in a vertical pump/motor structure reed frequency 

calculation, level 1 analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
C.5 Use of motor reed frequency properties in level 2 or level 3 analyses of vertical structures . . . . 70
C.6 Graphical depiction of vertical pump/motor structure reed frequency versus motor 

reed frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
C.7 Job-specific motor reed frequency values for dynamic analysis  . . . . . . . . . . . . . . . . . . . . . . . . . 72
C.8 Practical considerations – vertical pump/motor structures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

Appendix D Vertical motor reed critical frequency considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

D.1 Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
D.2 Motor reed frequency properties  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
D.3 Typical stated motor reed frequency values  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Hydraulic Institute Standards, Copyright © 1997-2014, All Rights Reserved



iv

D.4 Motor reed critical frequency impact test guidelines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
D.5 Job-specific motor reed frequency tested values for dynamic analysis . . . . . . . . . . . . . . . . . . . . 83

Appendix E Dynamic analysis sample specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

E.1 Instructions for specification writers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
E.2 Separation margin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
E.3 Dynamic analysis sample specification wording  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Appendix F Dynamic analysis sample specifications, motor reed critical frequency . . . . . . . . . . . . . . . . . . . . . 90

F.1 Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
F.2 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
F.3 Instructions to specification writers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
F.4 Instructions to motor purchasers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
F.5 Sample specification  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

Appendix G Analysis reporting format. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

Appendix H Numerical analysis recommendations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

H.1 Typical applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
H.2 Model methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

Appendix I Bibliography. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Appendix J Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

Figures

9.6.8.1.1.1a — Flowchart describing workflow  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

9.6.8.1.1.1b — Flowchart referencing applicable sections of guideline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

9.6.8.1.1.1c — Checklist to facilitate use of guideline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

9.6.8.1.2a — Rotodynamic pump types - overhung. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

9.6.8.1.2b — Rotodynamic pump types - between bearings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

9.6.8.1.2c — Rotodynamic pump types - vertically suspended . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

9.6.8.3.1a — Foundation rigidity, horizontal pump structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

9.6.8.3.1b — Foundation rigidity, vertical pump structures using motor CG location  . . . . . . . . . . . . . . . . . . . . . . 14

9.6.8.3.1c — Foundation rigidity, vertical pump structures using top motor bearing location  . . . . . . . . . . . . . . . . 15

9.6.8.4a — Typical Campbell diagram for lateral critical speeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

9.6.8.4b — Typical mode shape diagram  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

9.6.8.4c — Typical Campbell diagram for torsional critical speeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

9.6.8.5.2 — Natural frequency versus static deflection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

9.6.8.5.4 — Rotor first and second critical speeds  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

9.6.8.5.5.1 — Rotor critical speed with single attached mass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

9.6.8.5.5.3 — Rotor critical speed with shaft of negligible mass and several concentrated masses . . . . . . . . . . . 40

9.6.8.5.6 — Simple horizontal centrifugal pump system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

9.6.8.6.2.1.3 — Rotordynamic critical speed map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

C.1 — Vertical motor structures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

C.2 — System RCF (cpm) vs. motor RCF (cpm) and motor center of gravity deflection component  . . . . . . . . . . 72

C.3 — Typical vibration signature of discharge head/driver support with driver  . . . . . . . . . . . . . . . . . . . . . . . . . . 73

Hydraulic Institute Standards, Copyright © 1997-2014, All Rights Reserved



v

C.4 — Structural natural frequency is close to the maximum range of operation rpm. . . . . . . . . . . . . . . . . . . . . . 74

C.5 — Structural natural frequency is close to the minimum range of operating rpm . . . . . . . . . . . . . . . . . . . . . . 75

D.1 — Static deflection of motor center of gravity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

D.2 — Reed critical frequency versus static deflection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

D.3 — Typical range of stated motor reed frequency versus torque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

D.4 — Typical range of stated motor reed frequency versus motor weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

D.5 — Typical range of stated motor reed frequency versus CG height (data trend envelope indicated) . . . . . . . 79

D.6 — Typical range of stated motor reed frequency versus maximum motor diameter or flange diameter . . . . . 80

D.7 — Small motor mounting plate structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

D.8 — Large motor mounting plate structure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

E.1 — Amplification chart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

E.2 — Cambell diagram for variable frequency unit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Tables

9.6.8.1.1.1 — Work process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

9.6.8.3 — Decision matrix  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

9.6.8.3.1 — Uncertainty values . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

9.6.8.3.2.2a — Market trends  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

9.6.8.3.2.2b — Market considerations, municipal water and wastewater  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

9.6.8.3.2.2c — Market considerations, building trades and HVAC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

9.6.8.3.2.2d — Market considerations, electric power industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

9.6.8.3.2.2e — Market considerations, petroleum industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

9.6.8.3.2.2f — Market considerations, chemical industry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

9.6.8.3.2.2g — Market considerations, pulp and paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

9.6.8.3.2.2h — Market considerations, slurry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

9.6.8.3.2.2i — Market considerations, general industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

9.6.8.3.2.2j — Market considerations, drainage and dewatering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

9.6.8.3.2.2k — Market considerations, irrigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

9.6.8.3.2.2l – Market considerations, fire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

9.6.8.3.2.2m — Market considerations, flood control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

9.6.8.3.2.2n — Market considerations, water transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

9.6.8.4 — Analysis complexity levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Hydraulic Institute Standards, Copyright © 1997-2014, All Rights Reserved



This page intentionally blank.

Hydraulic Institute Standards, Copyright © 1997-2014, All Rights Reserved



vii

Foreword (Not part of Standard)

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 pump
manufacturers and further the interests of the public in such matters as are involved in manufacturing, engineering,
distribution, safety, transportation, and other problems of the industry, and to this end, among other things:

a) To develop and publish standards for pumps;

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 Standards

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

Definition of a Standard of the Hydraulic Institute

Quoting from Article XV, Standards, of the By-Laws of the Institute, Section B:

“An Institute Standard defines the product, material, process or procedure with reference to one or more of the fol-
lowing: nomenclature, composition, construction, dimensions, tolerances, safety, operating characteristics, perfor-
mance, quality, rating, testing, and service for which designed.”

Comments from users

Comments from users of this standard will be appreciated, to help the Hydraulic Institute prepare even more useful
future editions. Questions arising from the content of this standard 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 publication 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, to initiate the appeals process.

Revisions

The Standards 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 made for five years, the
standards are reaffirmed using the ANSI canvass procedure.
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Units of measurement

Metric units of measurement are used and corresponding US customary units appear in brackets. Charts, graphs,
and example calculations are also shown in both metric and US customary units.

Because values given in metric units are not exact equivalents to values given in US customary units, it is important
that the selected units of measure be stated in reference to this standard. If no such statement is provided, metric
units shall govern. 

Consensus for this standard was achieved by use of the canvass method

The following organizations, recognized as having an interest in the standardization of rotodynamic pumps, were
contacted prior to the approval of this revision of the standard. Inclusion in this list does not necessarily imply that
the organization concurred with the submittal of the proposed standard to ANSI.

A.W. Chesterton Company Patterson Pump Company 
4B Engineering Peerless Pump 
Bechtel Power Corporation Pentair - Fairbanks Nijhuis 
Black & Veatch Corp. Pump Design, Development, & Diagnostics 
Brown & Caldwell Sulzer Pumps US Inc. 
DuPont Suncor Energy 
ekwestrel corp The Gorman-Rupp Company 
GIW Industries Inc. WEG Electric Corp. 
Healy Engineering, Inc Weir Floway, Inc. 
Hidrostal AG Weir Minerals Hazleton, Inc. 
J.A.S. Solutions Ltd. Weir Minerals Lewis Pumps 
John Anspach Consulting Weir Minerals NA 
Kemet Inc. Xylem Inc. - Applied Water Systems 
Las Vegas Valley Water District Zan Kugler, P.E. LLC.

Committee List 

Although this standard was processed and approved for submittal to ANSI by the Canvass Method, a working com-
mittee met many times to facilitate its development.  At the time it was developed, the committee had the following
members: 

Chair – Jack Claxton, Patterson Pump Company
Vice-chair – Michael Cropper, Sulzer Pumps (US) Inc.

Steering Committee Company
John Anspach John Anspach Consulting
Jack Claxton Patterson Pump Company
Michael Cropper Sulzer Pumps (US) Inc.
William Marscher Mechanical Solutions, Inc.

Committee Members Company
Graeme  Addie Retired  
Tom Angle Hidrostal  
John Anspach John Anspach Consulting  
James Bonifas Retired  
Charles Cappellino ITT - Industrial Process  
Greg Case TACO, Inc.  
Michael  Coussens Peerless Pump Company  
Michael  Cugal Weir Hazleton, Inc.  
Lucian Dobrot ITT Corporation  
Greg Highfill Flowserve Corporation  
Allen Hobratschk National Pump Company  
Al Iseppon Pentair - Berkeley  
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William Marscher Mechanical Solutions, Inc.  
John Merrill EagleBurgmann Mechanical Seals  
Rodney  Mrkvicka Smith & Loveless, Inc.  
Michael  Mueller Flowserve Corporation  
Mark Rosebraugh Yeomans Chicago Corporation  
Aleksander Roudnev Weir Minerals North America  
Paul Ruzicka Xylem Inc. - Applied Water Systems  
Joseph Salah Sulzer Pumps Solutions Inc.  
Arnold Sdano Pentair - Fairbanks Nijhuis  
Ernest Sturtz CDM Smith
Fred Walker Weir Floway, Inc.

Alternate Company
Paul Behnke ITT - Industrial Process  
Paul Boyadjis Mechanical Solutions, Inc.  
Steven Fehniger CDM Smith  
Thomas  Kaiser Sulzer Pumps (US) Inc.  
Randy Kosmicki Weir Minerals North America  
Eric Olson Mechanical Solutions, Inc.  
James Roberts Xylem Inc. - Applied Water Systems  
Bruce Ticknor National Pump Company
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9.6.8 Guideline for dynamics of pumping machinery

9.6.8.1 Introduction and scope

9.6.8.1.1 Introduction

This guideline describes and recommends the means to appropriately evaluate pumping machinery construction
attributes and relevant site characteristics in order to determine the effects of dynamic performance on equipment
life and reliability. It describes and recommends various levels of detailed evaluation and validation that are com-
mensurate with the degree of equipment uncertainty and application risk.

Dynamic perturbations may result in the excitation of structural resonance in any installation. With the trend
towards increasing use of variable speed drives within pumping systems, avoiding this excitation of structural reso-
nance has become increasingly more difficult. It is therefore important to ensure that the potential problems caused
by high vibration are properly addressed and mitigated during the design phase.

Further development of the analytical tools and techniques used to identify these issues has also dramatically
increased. However, it is not always clear which tools are available and how to use them in various applications
across various markets and diverse products.

Equally the range of preventive measures remains quite diverse, ranging from simple to complex. The associated
expense can be small to relatively large when compared to the cost of the equipment. In all cases it is better to
avoid a problem than to fix it after the fact.

This document provides guidance for the pump industry pertaining to these topics.

9.6.8.1.1.1 Documents provided to facilitate use of this guideline

A table and three figures are provided below to facilitate the use of this document. They include: 

• A flowchart describing the workflow (Figure 9.6.8.1.1.1a)

• A flowchart that references applicable sections of the guideline (Figure 9.6.8.1.1.1b)

• A checklist to facilitate use of the guideline, as applicable (Figure 9.6.8.1.1.1c)

• Sample specifications for use by specifiers (Appendices E and F)

NOTE: These figures are intended to provide instruction on the use of this guideline and can be used to locate
appropriate sections in the document. The charts are not a substitute for understanding the complete guideline
document.

9.6.8.1.2 Scope

This document covers rotodynamic pumps, as referenced in the Hydraulic Institute Standards.

(Note: Figures 9.6.8.1.2a, 9.6.8.1.2b, and 9.6.8.1.2c are provided to facilitate the use of this document. For more
information on pump types, refer to ANSI/HI 1.1–1.2 Rotodynamic (Centrifugal) Pumps – Types and Nomenclature
and ANSI/HI 2.1–2.2 Rotodynamic (Vertical) Pumps – Types and Nomenclature.)

Evaluation scenarios include the following:

• New equipment prior to field installation

• Existing equipment condition assessment in the field
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