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Abstract— The project idea is based on Waste Heat 

Recovery from Solar Water Heater where the waste heat is 

recovered with the help of low air velocity. Alternative 

energy sources posse’s ample amount of energy which is 

available at free cost. The solar energy is one such energy 

which can be used for cooking, heating and power 

generation purpose. The objective of present work is to 

waste heat recovery from solar water heater using air at low 

velocity. 

Objective: Design project which performers better than 

existing one; System must be compact; Improvement in 

efficiency;  

Key words: Waste Heat Recovery, Solar Energy, Water 

Heater, Less Cost 

I. INTRODUCTION 

Energy is the prime mover of economic growth and is vital 

to the sustenance of a modem economy. Future economic 

growth crucially depends on the long-term availability of 

energy from sources that are affordable, accessible and 

environmentally friendly technology. The known resources 

of fossil fuels in the world are depleting very fast and it is 

estimated that, by AD 2030, man will have to increasingly 

depend upon renewable sources of energy. The proven 

global coal, oil and gas reserves were estimated to be, 

respectively, 9,09,064 million tones, 1208.2 billion barrels 

and 181.46 trillion cubic meters by the end of 2006. World 

oil and gas reserves are estimated at just 45 years and 65 

years respectively. Coal is likely to last a little over 200 

years. 

Apart from being freely available in nature, 

renewable energy resources can be used in a decentralized 

manner, reducing the cost of transmission and distribution of 

power. Renewed interest in solar energy has developed since 

1970 as a result of increasing costs of energy from 

conventional resources and the problems of importing and 

extracting fuels that are acceptable from environmental 

standpoints. In the second half of the 18th century, coal came 

into use and helped the industrialization of the world. 

In the second half of the 19th century, only about 

150 years ago, mineral oil started to be widely exploited, not 

only providing a lighting source, but also making possible 

the individual long distance transport of large numbers of 

people. Today several hundred million motor vehicles are in 

use worldwide, with a correspondingly huge market impact. 

A. Review Stage 

Budihardjo, G.L. Morrison studied the thermal performance 

of water-in-glass evacuated tube solar water heaters and is 

evaluated using experimental measurements of optical and 

heat loss characteristics and a simulation model of the 

thermo syphon circulation in single-ended tubes.   

 
Fig. 1: Monthly Solar 

Fraction of Single-Tank 

Systems with In-Tank 

Boost, Collector Inclination 

= 220and Different System 

Sizes in Sydney and 

Melbourne 

Fig. 2: Monthly Solar 

Fraction for 220 L Single-

Tank System with In-Tank 

Boost in Sydney for North-

Facing Collector with 

Inclinations of 220 and 450 

Y. Taheri, Behrooz M. Ziapour, K. Alimardani 

investigated a new techniques for solar water heater using 

black coated sand and all experiments results, the collector 

averaging daily efficiencies achieved higher than 70%.  

 
Table 1: Validation of the Results using Comparison 

between the Experimental and the Theoretical Absorber 

Plate Values 

N.M. Nahar focused on effect of selective surface 

on the performance of solar water heater the overall 

efficiency of the heater is 57%. The predicted performance 

at various Indian stations revealed that hot water is required 

at most places for domestic use only during winter season 

and it can provide 100 l of hot water at an average 

temperature of 50–70 0C, which can be retained to 40–60 0C 

till next day morning use.  

 
Fig. 4: Schematics of Natural Circulation Type Solar Water 

Heater 
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Table 2: Average Meteorological Parameters at Jodhpur 

(1991-2000 

K.K. Chong, K.G. Chay, K.H. Chin studied solar 

water heater using stationary V-trough collector. Integrating 

the solar absorber with the easily fabricated V-trough 

reflector can improve the performance of solar water heater 

system. In this paper, optical analysis, experimental study 

and cost analysis of the stationary V-trough solar water 

heater system are presented in details. 

 
Fig. 5: Effect of V trough on Solar Concentration Ratio [10] 

Rakesh Kumar, Marc A. Rosen carried out thermal 

performance of integrated collector storage solar water 

heater with corrugated absorber surface. In this 

investigation, the surface of the absorber is considered to be 

corrugated, with small indentation depths, instead of plane. 

The modified surface has a higher characteristic length for 

convective heat transfer from the absorber to the water, in 

addition to having more surface area exposed to solar 

radiation. The corrugated surface based solar water heater is 

determined to have a higher operating temperature for 

longer time than the plane surface.   

 
Fig. 6: Cross Section of Rectangular Solar Water Heater 

with Corrugated Surface 

 
Fig. 7: Daily Variation of Water Temperature with Flow 

Rate 

Husain Al- Madani performed experiment on 

cylindrical solar water heater the efficiency of the 

cylindrical solar water heater was calculated. The maximum 

value during the experimental period was found to be 

41.8%. This reveals a good capability of the system to 

convert solar energy to heat which can be used for heating 

water. An economic analysis has reveals that the cylindrical 

solar water heater compared with the flat plate collector is 

cost effective.  

 
Fig. 8: Temperature Variation along Length of Solar Water 

Heater 

S. Jaisankar, J. Ananth, S. Thulasi, S.T. 

Jayasuthakar, K.N. Sheeba studied various techniques to 

enhance the thermal efficiency in solar water heater. In 

addition to this, a detailed discussion on the limitations of 

existing research, research gap and suggested possible 

modifications is made. 

Twisted tape has been used as one of the passive 

techniques to augment the heat transfer. It has been widely 

used in heat exchangers but their applications in solar water 

heaters are limited. 

II. CONCLUSION 

1) The solar water heaters of various kinds are better 

options to obtain good thermal performance. 

2) The solar air heaters are also good option for air heating 

using various modifications proposed in the research 

papers. 

3) No researcher has carried out thermal performance of 

combine solar air and water heater with parabolic 

absorber plate and this the major objective of present 

work.  
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