
SOME STUDIES ON SOLAR AIR 
AND WATER HEATERS 

By 
GOURI DATTA 

THESIS SUBMITTED TO THE 
INDIAN INSTITUTE OF TECHNOLOGY, DELHI 

IN FULFILMENT OF THE REQUIREMENTS FOR THE 
AWARD OF THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

Centre For Energy Studies 
INDIAN INSTITUTE OF TECHNOLOGY, DELHI 

OCTOBER, 1983 



ACKNOWLEDGEMENTS 

i wish to express my deepest thanks to Prof. H.P.  Garg, 

whose help and supervision at all stages of my work has made 

the present dissertation possible. He has taken a keen 

interest in my work and has encouraged and inspired me 

throughout my research tenure. I also express my gratitude 

to Prof. S.P.  Sabberwal who has also always been kind, 

helpful and encouraging throughout the research work. 

Let me convey my thanks to Prof. M.S. Sodha, Prof. K.L. 

Chopra, Prof. S.S. Mathur and Prof. B.C. Roychowclhury for the 

interest that they have shown in my work and for their 

encouragement at all stages of the work. 

I am deeply grateful to Dr. A.K. Bhargava, Dr. J.Prakash, 

Dr. A.K. Malhotra and Dr. B. Bandyopadyah for their valuable 

suggestions which helped me in planning and execution of my 

work. 

Many thanks to Dr. V.K. Sharma, Ms. Sumana Chakravertty, 

Mr. S.N.  Garg, Mr. Hrishikeshan, Mr. Saul Das , Dr. Usha Singh, 

MS. N.K.  Dh ima.n , Ms Kamna , Ms. Madhuri , Ms. Yo jna Katti , 

end MS. Har j ee.t for their . cooperation and support at all 

stages of my work.  

Due interest shown by Dr. N.K. Bansal, Dr. N.D. Kaushik,. 

Dr. S.C. Kaushik, Dr. S.C. Mullick, Dr. G.N. Tiwari, Dr. T.C. 

Kandpal, Dr. P.K. Bansal, Dr. Ashwani Kum?:r and all other 

faculty and staff members of Centre of Energy Studies, I.I.T. 

Delhi is acknowledged with thanks. 



I am grateful to Mr. D.R. Joshi for typing the manu-

script efficiently and to Miss Shashi Sharma for preparing 

the tracings. 

Finally I must thank my parents, ray husband Mr. Dipen 

Datta and all other members of my family without whose moral 

support, active interest $ encouragement ^nd cooperation this 

work would not have been possible. 

o1~. t~ rc10. 
(Gouri Datta) 



SUMMARY 

This thesis presents the theoretical and experimental 

investigations carried out on 	ne -Sour  -air heaters and also on  

simple collector cum storage water heaters. The aim through- 

out the work has been to investigate and improve the collector 

performance. An improved empirical correlation for the 

computation of overall heat loss coefficient is proposed 

and the results obtained with this correlation found to 

be in good agreement with the actual solution, for a wide 

range of design and climatic conditions. 

hn attempt has been made to optimise the collector 

duct depth so as to collect maximum energy at minimum 

pumping cost. A detailed steady state analysis on the 

performance of a conventional black painted solar air heater 

has been carried out with different rates of air leakages at 

various positions along its length , both in the suction ,and 

pumping mode . 

Systematic experiments are conducted on finned air 

heaters and the performance is found to be better as compared 

to that of a conventional air heater. A, self consistent 

transient analysis of a finned air heater has been developed 

to predict its performance for different air flaw rates, fin 

densities, position of fins, (i.e. fins attached to the top_ 

plate, fins attached to the bottom plate and fins on both 

plates) for both single and double glazing. Periodic 

analysis of a matrix type solar air heater has been developed, 



for both air flow upwards, and air flow downwards, and the 

effect of parameters like extincticn coefficient, depth of 

matrix, air flow rate, etc., has been Studied. 

Ueta ii ed experimental and th ooretical anal ys is Of 

collector curn storage solar water heaters under transient 

conditions using finite diff er'ence tecbn :tqiie has been carried 

out, and the effect of baffle plate (insulated plate in the 

coll(--,ctor) has been studied for su.rrmer as well as winter 

seasons. The transient analysis is used to study the per-

fc)rmance of such water heaters for different flow conditions 

li3o constant flew rate, intermittent flow :cete, intermittent 

draw, and draw-offs at constant temperature. 	novel system 

of a collector cum storage wat:c:r heater with a PCM storage 

as propose ano mc1elled with simplified assumptions in 

this thesis • It is observed that this system works more 

effiCit1y under certain operating cond itioxs as compared to 

conventional collector/storage water 1-ieaters. 
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