[3

——

)
'
L)
B
i
i §
i
il
"
)
'
g
)
v )
"
»
'

.
'

ay

P \
& i
1

8. 0
( B
¢ ;

3
"
v




CROSSFLOW HEAT EXCHANGER

ACKNOWLEDGEMENT

Hereby, we would like to thank a million to Puan Junaidah for helping us
and supporting us in this project. With her support, we finally had manage to

submit the project about "Cross Flow Heat Exchanger”.

We also like to thank the lab assistants En.Sofi and En.Sulaiman for
helping us to operate the machine. Besides that, we like to thank the lecturers

and students who had helped us with this project.

Our special thanks to our parents for their support and encouragement.

Lastly, we are proud to present our final project for this semester.



CROSSFLOW HEAT EXCHANGER

CONTENTS

CHAPTER 1 : INTRODUCTION

1.1 General
1.2 Background Of The Project 3
1.3 Main Objectives

CHAPTER 2:
2.1 Literature 7
2.2 Review Previous Work 10
CHAPTER 3 : THEORETICAL ANALYSIS 11

'CHAPTER 4 : EXPERIMENTAL WORK

4.1 Initial Idea Of The Experimental Work 15
4.2 Renovation , 17
4.3 Experimental Procedures 18
4.4 Type Of Experimentalu 24

CHAPTER 5 : EXPERIMENTAL RESULTS

5.1 Raw Results 25
5.2 Calculations 30
5.3 Data Analysis 36
5.4 Graphs ‘ 44

CHAPTER 6 : DISCUSSION 49



CROSSFLOW HEAT EXCHANGER

CHAPTER 7 : CONCLUSION 52

CHAPTER 8 : RECOMMENDATION 53
INDEX 55
REFERENCES 63

APPENDIX : 64



CROSS FLOW HEAT EXCHANGER

CHAPTER 1

1.1 GENERAL

Consumption of fuel energy sources is rapidly increasing; therefore, the
efficient and rational use of these sources is considered an economical objective
of extreme 'importance. In power engineering and in industry, the greater part of
heat energy is transferred using various heat - exchange equipment. Generally,
»heat exchangers operate on the principles, “gas-gas,” ‘“vapor-liquid,” *“liquid-
gas,” or “liquid-liquid." Tubular heat exchangers, and other devices with heating

surfaces made of tubes, are widely used; Therefore, there is a need to augment
- heat transfér processes and to increase the thermal efficiency of tubular heat
exchangers. In the present book, the problems of heat transfer for tubes with

extemnal flow are discussed.

Intensity of heat transfer depends mainly on the type of thermal carrier.
For example, for similar conditions and equal flow velocities, the heat transfer
coefficient in a stream of water is one to two orders of magnitude higher than in

an air stream, even though air is less aggressive chemically than water.



