
HtGHIR TECHNICAL INSTITUTE . ~ 

MECHANICAL ENGIl'.'EERlNG DEPARTMENT 

DIPLOMA PROJECT 

INVESTIGATION OF THE oPf'fMu ECO OMlC 
THICK,NESS OF INSULATION OF A HOT WATER TANK 

by 
MARIOS KYRIAKOU (M/673) 

JUNE 1994 



INVESTIGATION OF THE OPTIMUM ECONOMIC THICKNESS OF INSULATION 
OF A HOT WATER TANK 

Project submitted by 

MARIOS KYRIACOU 

in part satisfaction of the diploma of Technician Enginner 
in Mechanical eEnginnering Science of the 

HIGHER TECHNICAL INSTITUTE 

• 

Project supervisor:Mr loonnis Michaelides 

Type of Project: 

June 1994 

Lecturer in Mechanical Enginnering 
Department at H.T.I 

Individual 

I----=-... ~~·'-"-'--·-'--··---"·-·--,. 
I ',r, 1 ," ," r "r\ ! 

I • ~- .-). t'" .··.u, .• ::~.\-, ",',~ l H ~ G H !:. !'.. 1 •• _ ••••• ______ •• .._ ___ •• a 

I ' . T r: ...•. "'. " '. t I 

1 

.:~JI·'·;. ,. - 2..7,35. ... -... - ..... ,'-'- , I,': '..' I,! Lit:'. ! ...... .. ::J. . ....... -
----_._----____ ...... 1_ •• 



Dedicated to my friends allover the world 



ACKNOWLEDGEMENTS 

My sincere gratitude to Mr Michaelides, my project supervisor, for his assistance 
and guidance during my project work. 
Also my thanks to Mr I. Chrysis for his help during my tests. 



CONTENTS 

INTRODUCTION 

PART A 

CHAPTER 1 

1.1. HEAT TRANSFER 
1.2. Modes of heat transfer 

1.2( a) Conduction 
1.2(b) Convection 
1.2( c) Radiation 

CHAPTER 2 

2.1 INSULATION IMPORTANCE 

CHAPTER 3 

3.1 OPTIMUM THICKNESS THEORY 

PARTS 

CHAPTER 4 

4, 1 CALCULATIONS PROCEDURES 

4.1 (A) Experimental test part theory 
4.1 (b) Theoretical part theory 

EXTRA INFORMATIONS 

4.2.1 Hot water tank 1 specifications 
4.21(0) tank 1 test bresults 
4.2.1 (b) tank 1 theoretical results 
4.2.1 (c) tank 1 result table 

4.2.2 Hot water tank 2 specifications 
4.2.2(0) tank 2 test results 
4.2.2(b) tank 2 theoretical results 
4.2.2(c) tank 2 result table 

Page 

1 

2 
2 
2 
3 
4 

5 

7 

8 

8 
10 

11 

12 
13 
16 
19 

20 
21 
23 
26 



4.2.3 Hot water tank 3 specifications 
4.2.3(0) tank 3 test results 
4.2.3(b) tank 3 theoretical results 
4.2.3(c) tank 3 result table 

APENDICES 

CONCLUSIONS 

REFERENCES 

SUMMARY 

27 
28 
30 
33 

34 

44 

45 

46 



INTRODUCTION 

Everything around us involves various type of energy. Even 
ourselves, the human body is a heat engine which burns food and 

oxygen and converts the energy released into work and heat. Of course 

all the objects require energy to be manufactured and energy to keep 

them running. 

It is estimated that when a country has a high standard of living, 

results in high energy consumption which means increasing excessive 

costs. 

As Cyprus is a developing country then it can be easy said that a 

high rate of energy is consumed.A part of this energy is consumed in 

the form of electricity or heat. Most of the demand arises from domestic, 

comercial, industrial and transport users and virtually all the processes 
involved in supplyimg this energy have one thing in common. They are 

quite inefficient in their conversion of primary energy to an end use. 

In the solar energy industry great enphasis has been placed on 

the development of effective solar energy systems so to avoid any 

excessive energy.A strategy which is used is to slow the heat transfer 

which results to lessen the heat loss. The method is by increasing the 

use of insulation that will give a cost mean effective thermal insulation. 

This cost effective thermal insulation is the optimum economic thickness 

of insulation which is the objective of this project. 

This will be done by preparing a guide in the form 

of tables giving the economic thickness of insulation theoritically. 

Therefore this project will deal with aspecial case that will move 

further into theory of energy conservation and consequently money saving 
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