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Abstract- In this project an approach has been made to modify solar water heater with modified heat exchanger. In 

view of energy crisis, the application of solar energy in the form of solar water heater is most useful for domestic, 

commercial and industrial purpose but it was found that due to improper design of panel, the efficiency is reduced and 

there is a lot of wastage of space during installation. The main objective of this project is an attempt to change the design 

of solar water heater with the help of modified heat exchanger. The design of solar collector is such that parallelogram 

shape copper collector quoted with black paint has been constituted as the solar absorber on the collector. The heat 

exchanger can be made up of steel, copper, bronze or cast iron. Solar heating system usually uses copper because it has 

a good thermal conductivity and has a greater resistance towards corrosion. 

 

Introduction – 

 In this project work, we have tried to frame a new 

concept of energy resource through the topic “An 

approach to modify solar water heater with 

modified heat exchanger”. We have tried to 

incorporate a new design of solar collector and a 

new design of heat exchanger to improve the 

thermal efficiency of the water at the outlet. 

 
1.1 Energy Scenario- 

Hydrocarbon fuel are very attractive in 

thermodynamically as well as in other ways and the 

importance of these fuels to the industries and 

developing nation is very much. 45% of the 

worldwide energy consumption is in the form of 

petroleum where  as only 10% of the reserves. The 

use of this fuel has increased in the past 30 years 

and is again expected to be increased in the coming 

year by large margin. 

The other fossil fuels, coal has longer history of use 

and large fuel reserves. It has been estimated that 

coal could provide a significant fraction of the 

global energy supply for future 300 years. There are 

however, environmental hazard concerns the gases 

which escape up and ash. It is clear that the worlds 

fossil fuel resources which meet 90% of the energy 

requirement today are being consumed at a 

tremendous and ever increasing rate and that in a 

not too distant future of 20 to 30 years time, their 

production will peak and then starts decreasing. The 

response to impending shortage of fossil fuels has 

been to develop new resources. These sources must 

be undetected and must not pollute or degrade the 

environment.  There  nuclear are several primary 

energy conditions to replace the fossil fuels such as 

nuclear breeders, fusion reactors, geothermal and 

solar energy nuclear energy requires advance 

technology and costly means for use, safe and 

reliable utilization and has many side effects. At the 

present time, though the problems concerning 

nuclear reactors are solved to some extent many are 

still there. 

 

1.2   Solar water heating- 

In today’s of  growing energy need and increasing 

environmental conceal, alternatives to the use of 

non-renewable and polluting fossil fuel have to be 

investigated. One such alternative is solar energy. 

Solar energy is a clean and abundant energy 

resource that can be used to supplement many of 

our energy needs. Solar energy can be utilized as a 

form of heat, such as solar water heating. 

Solar water heating system (SWHS) have been 

commercialized in many countries of the world 

including India. Their technical feasibility and 

economic viability has been established. It is now 

recognized as a reliable product that saves 
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substantial amounts of electricity of carbon dioxide, 

a major green  house gas. 

Thus in principle, solar energy could supply all the 

present and future energy needs of the world on a 

continuing basis. This make it one most promising 

or the unconventional energy sources. 

To make the solar energy compatible with other 

energy, research work is going on all over the 

world. Professional are trying their level best to 

make efficient there design of collector and 

apparatus set up. To utilize the solar energy in 

useful form, there are some equipment like solar 

water heater, solar cooker, solar dryer, solar  

photovoltaic cell, etc. our work regarding the 

project is one step from our side to make solar 

energy usable in more efficient manner. 

The solar water heaters are cost competitive in 

many,  application when you account for the total 

energy costs over the life of the system. Although 

the initial cost of solar water heaters is higher than 

that of convenctional heater, the fuel (sunshine) is 

free. Plus, they are environmentally friendly. To 

take advantage of these heaters, you must have an 

unshaded, south-facing location (a roof, for 

example) on your property. 

These systems use the sun to heat either water or a 

heat-transfer fluid, such as a water-glycol antifreeze 

mixture, in collectors generally mounted on a roof. 

The heated water is then stored in a tank similar to a 

conventional gas or electric water tank. Some 

system use an electric pump to circulate the fluid 

through the collectors. Solar water heaters can 

operate in any climate. Performance varies 

depending ,in part, on how much solar energy is 

available at the side, but also on how cold the water 

coming into the system. The colder the water, the 

more efficiently the system operates. In almost all 

climates, you will need a conventional backup 

system. In fact, many building codes require you to 

have solar water heaters are made up of collector, 

storage tanks, depending on the system and electric 

pumps. 

 

 

SPIRAL SHAPED TUBES USED IN HEAT 

EXCHANGER 

 

1.3 Applications of solar energy- 

● Heating and cooling of building 

● Solar water heating  

● Salt production by evaporation of sea water or 

inland brines 

● Solar destination on small community scale 

● Solar cooker 

● Solar engines for water pumping 

● Food refrigeration 

● Photovoltaic conversion 

● Solar furnace 

 

1.4      Advantages :. 
● No pollution as on combustion           occurs. 

● The problem of scale formation in conventional 

solar heater inside the collector tubings is 

overcome. 

● Maximum space utilization of collector area as 

compared to conventional collector design. 

● Use of distilled water in place of collector tubes 

has provided us with maximum utilization of 

heat. 

● Due to square flow arrangement the entire 

collector surface area is not subjected to high 

temperature, as in the case of conventional flat 

plate collector where the plate is at a uniform 

high temperature. Therefore the heat transfer 

losses through the cover system by convection 

are reduced. 

● As maximum length of the collector is coming 

in contact with the solar radiations refracted 

from the glass slab, the liquid will get heated to 

a temperature more as it would have been in 

case of spiral shaped collector tubes. 
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1.4 Conclusion: 

1. Efficiency is increased with the increase in the 

input radiation. In a day maximum radiation is 

received at 12 o’clock. Also the  amount  

radiation varies with the different days of year. 

Maximum radiation is received when the sun is 

in north latitude (12) every year on April 22nd 

and August 20th the sun will be overhead in the 

noon on these days. So efficiency will be 

maximum during these days 

2. The ambient temperature affects the 

performance of the solar heater on a minor scale 

in the morning hours. As the ambient 

temperature is less in morning the heat transfer 

to the secondary fluid from primary fluid is less 

and hence efficiency is less. In the afternoon. 

Due to the higher ambient temperature there is 

more rate of heat transfer correspondingly 

higher efficiency. 

3. Copper sheet, where was used as absorber plate 

has more absorptive 

4. The thick insulation was used to avoid heat 

losses which are then in thin insulation. 

5. The project fabricated was achieved in a 

reduced cost so as to make available to common 

man and thus divert the attention towards 

renewable source of energy. 

6. Fabrication was simplified so that it could be 

easily read and fabricated by minimum 

difficulties and readily available resources. 

7. The modifications in solar water heater are easy 

to design and fabricate. 
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