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ABSTRACT

This project is to study of a cooling water pump in a car cooling system. A water

pump is the heart of a car cooling system. It provides circulation of the engine coolant

(antifreeze) through the cooling system. This projects looks into various aspects of the

design of a water pump. The first part was to reverse engineer the product in order to

understand the basic design, functions and produce a 3-D model of the cooling water

pump. The data obtained were used to investigate the performance of the pump.

Analysis of the performance was done using different software such as CATIA, STAR

Design and STAR CCM. In this project, CATIA software was used to design the 3-D

model of the "actual pump and later imported to STAR Design for flow analysis. The

STAR Design was used to define the boundary condition and meshing. Finally the

STAR CCM was used to run the analysis. In the analysis, different values of inlet mass

flow rate with a constant value of pump rotation were used. The other parameter has

been change was the pump impeller, by used different number of impeller blades in

different simulation. By so doing, the effect of varying the inlet velocity, inlet pressure,

mass flow rate, outlet velocity and outlet pressure could be observed and studied. The

performance of pump could be identified by using these parameters, which were

obtained when the simulation completes.

ii



TABLE OF CONTENTS

AKNOWLEDGEMENT

ABSTRACT

TABLE OF CONTENT

LIST OF FIGURE

LIST OF TABLE

LIST OF ABBREVIATIONS

CHAPTER 1: INTRODUCTION

1.1 Project Background And Problem Statement

1.2 Significant of Study

1.3 Objective of Study

CHAPTER 2: LITERATURE REVIEW

2.1 Introduction to the Car Cooling System

2.2 Theory ofHeat Transfer

2.3 Introduction to the Pump

2.4Cooling System Part

2.5 Related Previous Study

iii

I

II

III

VI

VII

VIII

1

3

3

5

6

7

8

9



CHAPTER3:METHODOLOGHY

3.1 Introduction

3.2 Simulation Procedure

3.3 Pre Processing

3.3. 1Geometry Generation

3.3.2 Meshing Generation

3.3.3Numerical Simulation by CCM

4.4 Post processing

CHAPTER 4: THEORY AND REVERSE ENGINEERING OUTCOME

12

13

13

13

13

16

22

4.1 Centrifugal Pump Theory 23

4.2 Actual examination of pump components 25

3.2.1 Pump Housing 26

3.2.2 Pump Impeller 26

3.2.3 Shaft and Bearing 27

3.2.4 Seal and Pump Pulley Hub 27

4.3: Cooling Water Pump in CATIA Modeling 28

4.4 Improvement of Cooling Water Pump 29

iv


