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INTRODUCTION 

When we use the word energy we think mainly of something 

abtract and technical, which is only for engineers and 

scientists. If we take a little time to think about it, we 

see that the history of Man was and is still a story of the 

struggle to obtain increasing amounts of energy. All the 

materials achievements of Man were, in reality, new forms 

of energy supply and use. From time immemorial Man has 

needed energy to justify being able to work with a lesser 

application of strength and to create more comfort for 

himself. 

The high demand of energy causes the problem of energy 

crisis, which is very important and difficult to be solved. 

Accord~ng to national statistics, by the middle of the 21st 

century the main and the most economic resources now being 

used, which are the fossil fuel resources, and are non 

renewable they will have been completely used up. So the 

man is tried to search a new forms of energy resources, and 

the one that offers solution to this problem was the solar 

energy. 

Solar energy is easily available and free of charge. The 

possibility to use solar energy for a lot and different 

applications is now feasible because all the equipment 

required are available. 

One of the use of solar energy is for space heating. Solar 

space heating is not varied widely use, but is at the 

experimental station. There are many methods of passive 

solar space heating. One of them is the thermal storage 

wall or masonry wall. 

A thermal storage wall consists of the wall itself, 

constructed of masonry, and the glazing over its outer 

surface. The glazing on the otuer surface transmits solar 



radiation, which is absorbed by, and heals, the wall 

surface. The large mass of the wall serves to store the 

solar energy. Heat conducts slowly through a wall and then 

is transferred to the adjacent room by radiation and 

convention from the room-site surface. 

Such a system is constructed at H.T.I. and an experimental 

study on the performance of a system was made, in order to 

deal with the possibility of applying the solar energy to 

heat a building with the aid of a thermal wall system. 

m 



-

CON TEN T S 

ACKNOWLEDGEMENTS 

INTRODUCTION 

CHAPTER 1 : THE SOLAR ENERGY 

1 . 1 

1 .2 

1 .3 

1 .4 

1 .5 

1 .6 

The source of sun's energy 

Solar Radiation at the earth's surface 

Solar Radiation components 

Characteristics of Solar Energy 

Why there are seasons 

The location of the sun 

1.7 Solar Radiation and sunshine duration data 

for Cyprus 

CHAPTER 2 : SOLAR COLLECTORS 

2.1 What is the solar collector 

2. 1 . 1 Glazings 

2. 1 .2 Absorber plates 

2. 1 .3 Selective absorber 

2.2 Collector placement 

CHAPTER 3 : PASSIVE SOLAR SPACE HEATING SYSTEMS 

3.1 

3.2 

3.3 

General definitions 

Characteristics of Passive Systems 

Classification of Passive Systems 

3.3.1 Indirect gain systems 

3.3.2 Direct gain systems 

CHAPTER 4 EXPERIMENTAL SYSTEM USED-EXPERIMENT MADE 

AND RESULTS 

4.1 Experimental system used at H.T.I. 

4.2 Experiments and Results 

4.2.1 Experiment No.1 

4.2.2 Experiment No.2 

4.2.3 Experiment No.3 

Page 

1 

1 

2 

3 

4 

5 

9 

10 

11 

12 

12 

15 

16 

17 

18 

20 

24 

26 

29 

29 

31 

33 



-

CHAPTER 5 : ESTIMATION OF THE SYSTEM EFFICIENCY 

5.1 

5.2 

5.2.1 

5.3 

Calculation of the supply air mass flow rate 

Calculation of heat supplied to the room 

Average KWh/day 

Calculation of the incident solar radiation 

on the thermal wall 

5.4 Calculation of the instantaneous efficiency 

of the system 

5.5 Overall efficiency of the system 

CHAPTER 6 : DAILY LOAD ESTIMATION FOR EACH MONTH 

6.1 

6.2 

6.3 

6.4 

Estimation of heating degree hours per day 

Estimation of "u" values 

Daily load estimation for each month 

Load estimation for one year (heating period) 

CHAPTER 7 DAILY DIRECT AND DIFFUSE SOLAR RADIATION 

FOR EACH MONTH 

7 . 1 Estimation of daily solar radiation per day 

7.2 Estimation of daily qolar radiation on the 

system 

7.3 

7.4 

Estimation of solar radiation on the system 

for one heating period 

Estimation of heat supplied to the room 

CHAPTER 8 : COST ANALYSIS OF THE SYSTEM 

8.1 Cost of thermal wall 

8.1.1 Initial cost 

8.1 .2 Running cost 

8.2 Cost of electric heater 

8.3 Cost of paraffin convector 

8.4 Cost of gas heater 

8.5 Comments 

Page 

34 

35 

40 

41 

46 

56 

59 

60 

60 

63 

64 

65 

65 

66 

67 

67 

68 

68 

69 

71 

72 



ad 

-

CHAPTER 9 : CONTROLS 

9.1 Controls of the system 

CHAPTER 10 : COMMENTS 

10.1 Comments on the results and findings 

10.2 Possible modification and improvements 

CHAPTER 11 APPLICATIONS OF THE SYSTEM 

APPENDICES 

REFERENCES 

Page 

73 

74 

76 

78 


