[ I S
[ 3o 5 1 O St )

i
10

ST

]
el

e
- 4
e
San?
e

Vool
aros
(50

P
I
e
i
Pl
«
e
-
44 ..~h
P




Higher Technical Institute, Nicosia, Cyprus

Mechanical Engineering Department

Diploma Project

PUMP SELECTION
USING EXCEL

M/1056

Kyriacos Neocleus

June 2009

HIGHER PROJECT NO

TECHNICAL
INSTITUTE :)75/ 3 24




Acknowledgements

For the successful completion of this project I am grateful to my lecturers at the Higher
Technical Institute for the decisive knowledge and support provided to me, to the Grudfos
Company, for allowing me to use the necessary material, and to my family for their moral
and financial support.

Special thanks, however, are owed to my tutor Mr Paraskevas Demetriou who patiently
guided and advised me throughout the academic year.



Contents

DUBBHTROLE o050 5. 0050w i s s R 8 R A5 AN A S RS W 4
INEPOQUCTION ...oeeieiiiencie sttt st et sre et st s st e sere e besere e e s sanessnsesanenes 5
2.1 Delinition OF S IINE s mmsmssms ssmesmssemssms § 500556 5 s s 5
Rotodynamic PUMPS ....cccvievieiimiieninieiniienieciirc st s e ceesessaaeseneesaneaes 5
3.1 CharacteriStICS .....cveeieerrrrerrereerierseseesoseessesessanesssassossassassesssesssasessasessns 5
3.2 PAS cievvieerecececriiee et sre et s e st et e serae e seb e e s s seneesas s snaesnes 6

L0 I 0 1 U ———— 6

3.2.2 TMPEIIET ..ottt ettt 6

3.2.3 Shafts, bearings and S€als .......ccccvververriineneineie e 7
3.3 ClasSifiCatiONS ......ccoeverrrueeercnreeeree e e s st see et e e e e ssene s samsesenmeeesneenanes 7

3.3.1 RaAdial oo et 7

3.3.2 AXIAL ettt ettt e sae e s aese e et et s nenaens 9

3.3.3 MIXEA .coooieiieiiesciineereseee st sttt eae s e s s snene 9
3.4 Characteristic curves of €ach type .....c.ccocevvreevnncieciieneiecieecerceereeees 11
Selection Methods ........ccvveeverierenienieciirrereece et esresnnssessnaenesneens 13
4.1 INTrOdUCLION ....cceeeuiieieieieieceee et ects e ree e e e e sr e e e s e e e sseee e s 13
4.2 ‘The thiee mefhiods of SElECHON summmmmesans musememmesesmumssesomers 13
4.3 ManUfacturer’s CHOICE ...........evvieueerreressnesssnesissssssssssessisssssssssesessssnnes 13
4.4 Esse'ntial data in selecting & PUMP .....ccceceererreiiererrcenneirsenernesereessaees 14
4.5 Practical process in selecting the proper pump ......ccccoeveevverrveervecennen. 15
Processes of the program .........ccoceeveeevnneineinnecrenece e csreens 20
3.1 Preparation for using the PrOETam s wems s somssa 20

5.1.1 Basic calculation Steps ........cceoeeierrieeesnirsienicieeieeeere e naenas 20

5.1.2 Available NPSH calculation Steps ........c.cccceouueverieecenereeneieeeiennenas 20
5.2 Internal calculation ProCedures ..........cceverveerrveenemrnenneessreesienssreenaenas 21
01 O ST ———— 22
ADPPENAIX ..oeirineerieieceereiee et stecetee st e sees e e sreesates st e sabe s st e s teesr e e e seneranns 23
7.1 Tables and Charts ........cccceeveerieerrienniierecsienecrsseeseeseessresseessnsnsesenns 23-36
7.2 User’s Manual .......c.cccoceirienieinecnienieeesseesetreese e sesessesesssnreeseans 37-43



Abstract

This project introduces in a brief survey the various types of rotodynamic pumps.

The aim of this book is to describe procedures for selecting rotodynamic pumps, and to
suggest a practical (self-selecting) method. This method can be used in a variety of
applications, including systems for irrigation, pressure boosting, domestic water supply,
cooling, air-conditioning, small industrial water supply, etc. In addition, a suitable software
application has been developed on Excel 2007 (CD included) for better understanding and

automation of most calculations.
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Introduction

Cut-Water

Volute

2.1 Definition of a Pump

3.1

A pump is a device used to move fluids, such as gases, liquids or slurries. A pump displaces a
volume by physical or mechanical action. One common misconception about pumps is the
belief that they create pressure. Pumps alone do not create pressure; they only displace fluid;
pressure is caused by adding resistance to flow. Pumps fall into two major groups: positive

displacement pumps and rotodynamic pumps. Their names describe the method of moving a
fluid.

Rofodynamic Pumps

Rotodynamic pumps (or dynamic pumps) are those in which kinetic energy is added to the
fluid by increasing the flow velocity. This increase in energy is converted to a gain in
potential energy (pressure) when the velocity is reduced prior to or as the flow exits the pump
into the discharge pipe. This conversion of kinetic energy to pressure can be explained by the
First law of thermodynamics or more specifically by Bernoulli's principle. Dynamic pumps

can be further subdivided according to the means in which the velocity gain is achieved.

These types of pumps have a number of characteristics:

3.1.1 Continuous energy

3.1.2 Conversion of added energy to increase kinetic energy (increase in velocity)

3.1.3 Conversion of increased velocity (kinetic energy) to an increase in pressure head



