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SUMMARY  

This thesis presents some investigations on solar 

thermal modelling of buildingsl some passive concepts for 

reducing heating/cooling load in buildings have been proposed 

and analysed by using thermal network analysis.  the thermal 

performance of conditioned/non-conditioned building has 

been analysed by incorporating the effects of pretence of 

window, effect of insulatian, heat transfer due to ventilation 

and infiltration.  The effect of putting insulations on 

ceiling/walls on the cooling load and indoor air temperature 

of building exposed to summer climate has been investigated. 

it is seen that maximum cooling is achieved when ceiling, 

east and west walls are well insulated.  It is round that 

the cooling load in a conditioned enclosure is reduced by inure 

than 40% as compared to a concrete enclosure  Cooling can 

be further improved by judicious choice of the rate and 

duration of ventilation for the temperature control in a 

building. 

The annual indoor air temperatures of unconditioned 

enclosure have been compared with insulated enclosure. 

The performance of the later has further been studied with 

south facing ventilated Trombe wall, during winter months. 

The south facing glass has to be adequately shaded or white 
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painted in order to hove comfortable indoor air temperature 

during summer months.  Thermal performance of a multistorey 

building envelope has been carried out.  The effect of 

factors like size, fenestrationospect ratio etc. on the 

indoor air temperature of a multistorey building envelope 

has been analysed in detail.  It is found that the minimum 

configuration in a multistorey building should be sixteen. 

The fenestration ratio of 5% and AR = 1 gives the optimum 

thermal performance. 



X XV 

TAME or CONTENT 

I u 1 i 

LIST OF FIGURES 

NOMENCLATURE 
PREFACE 

Chapter - 1 

Introduction 

1.1 'Heating and CIooling Load Calculations 

1.1.1 Conduction Heat Transfer 

1.1.2 Convetion Heat Transfer 

1.1.3 Radiation Heat Transfer 

1.2 Heat Transmission in a homogenous wall 

1.3 Different Methods of Solution 

1.3.1 Steady State Approximation 

1.3.2 Periodic External. Excitation 

(I.) Con ditioned Enclosure 

(ii) Unonditioned Enclosure 

1.3.3 Numerical Methods 

1.3.4 Transient Response 

1.3.5 Experimental Investigations 

1.4 Thermal Circuit Technique 

1.4.1 Principles of Thermal Circuit 
Analysis 

1.4.2 Nottage Technique 

16 

21 

31 

33 

34 

38 

41 

44 

47 



viii 

	

1.4.3 	Evaluation 	of 	Circuit 	Parameters 

	

1.4.4 	Representation 	of wall/roof/floor 
by 	R.C. 	Network. 

	

1.4.5 	Impedance 	Z 

	

1.4.6 	Matrix 	Elements 

	

1.4.7 	Circuit 	Equations 

Folio 

48 

51 

51 

53 

(i) Conditioned 	Enclosure 53 

(ii) Unconditioned 	Enclosure 56 

1.5 	Results 	and 	Discussion 58 

1.6 	Conclusions 65 

C1-21121t1:".2 67 - 	1!7 

Thermal 	Performance 	of a 	Conditioned 	Enclosure: 

The 	Effect 	of 	Location 	of 	Insulation 

2.1 	Introduction 67 

2.2 	Analysis 71 

2.3 	Results 	and 	Discussion 71 

2.4 	Conclusions 87 

Chapter 	- 	3 88 - 

Analysis 	of Unconditioned and Partly 	Conditioned 

Enclosure: 

3.1 	Introduction BH 

3.2 	Analysis 08 

3.3 	Results 	and 	Discus 	ion 89 



ix - 

i 0 1 i 

3.3.1 Unconditioned Enclosure  ( 19 

3.3.2 Partly Conditioned Enclosure  92 

3.4 Conclusions  1114 

Chapter -. 4  105-11:i 

The Effect of Ventilation on the Thermal 

Performance of Unconditioned and Partly 

Conditioned Enclosure.  105 

4.1 Introductinn 

4.2 Analysis  1m1 

4.3 Results and Discussion  1(19 

4.4 Conclusiorti  117 

riopter - 5  119-145 

Thermal Analysis of an Unconditioned Enclosure 

with Ventilated Tromhe Wall 

5.1 Introduction  119 

5.2 Analysis  122 

5.3 Results and Discussion  12( 

5.4 Conclusions  142 

Chay12r. - 6  144-161 

• Parametric study of a Multistorey Building 

6.1 Introduction  144 

6.2 Analysis  146 

62.1 Thermal Circuit Equations for  14.6 
Multistorey building 

6.2.2 Direct 5olor Heat Gain Through  149 
Window 



- x - 

Folio 

6.3 Results and Discussion 
 

151 

6.4 Conclusions 
 159 

Appendix - A 
 

162 

Appendix - B 
 

164 

References 
 

177 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

