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Abstract:Alternative energy sources possess ample amount of energy which is available at free cost and it is pollution free too. 

The solar energy is one such energy which can be used for cooking, heating, for other household purposes and for industrial 

purposes like power generation purpose. The objective of present work is to develop evacuated tube solar water heater and 

analyse thermal performance using twisted tape insertion. Fabrication of two evacuated tube solar water heater is done and 

observation under same conditions are noted one without twisted tape and other with twisted tape and all observation are 

compared. Result of comparison shows that using twisted tape inserts, heat transfer in the tube is more and thus the water at the 

outlet has more the temperature compared to evacuated tube without twisted tape insert.  

Index Terms- Alternative Energy Sources, Solar Energy, Evacuated Tube Solar Water Heater, Twisted Tape. 

I. INTRODUCTION 

Energy is the primary and universal measure of all kinds of work by mankind and nature. Everything that happens in the world is 

the expression of flow of energy in one of its forms. Most people use the word energy for input to their bodies or to machines and 

thus think about crude fuels and electric power.The increasing need of energy consumption, shrinking resources and rising costs 

of fossil fuel will have significant impact on our standard of living for future generations. In this situation, the development of 

alternative, cost effective sources of energy has to be a priority. One of the major renewable energy resources is the solar energy 

which sun emits to the earth. Since ancient time, the solar energy is always remaining prime source of our uses. The solar energy 

is the most capable of the alternative energy sources. Due to increasing Demand for energy and rising cost of fossil type fuels 

(i.e., gas or oil) solar energy is considered an attractive source of renewable energy that can be used for water hearing in both 

homes and industry. Heating water consumes nearly 20% of total energy consumption for an average family. Solar water heating 

systems are the cheapest and most easily affordable clean energy available to homeowners that may provide most of hot water 

required by a family. Solar heater is a device which is used for heating the water, for producing the steam for domestic and 

industrial purposes by utilizing the solar energy. Solar energy is the energy which is coming from sun in the form of solar 

radiations in infinite  amount, when these solar radiations falls on absorbing surface, then they gets converted into the heat, this 

heat is used for heating the water. This type of thermal collector suffers from heat losses due to radiation and convection. Such 

losses increase rapidly as the temperature of the working fluid increases. 

1.1 SOLAR WATER HEATING SYSTEM [1] 

SWH systems are generally very simple using only sunlight to heat water. A working fluid is brought into contact with a dark 

surface exposed to sunlight which causes the temperature of the fluid to rise. This fluid may be the water being heated directly, 

also called a direct system, or it may be a heat transfer fluid such as a glycol/water mixture that is passed through some form of 

heat exchanger called an indirect system. These systems can be classified into three main categories: 

(A) Active Systems: 

Active systems use electric pumps, valves, and controllers to circulate water or other heat-transfer fluids through the collectors. 

So, the Active systems are also called forced circulation systems and can be direct or indirect. The active system is further divided 

into two categories: 

• Open-loop (Direct) Active System 

• Closed-loop (Indirect) Active System 

(1) Open-Loop Active Systems 

Open-loop active systems use pumps to circulate water through the collectors. This design is efficient and lowers operating costs 

but is not appropriate if the water is hard or acidic because scale and corrosion quickly disable the system. These open-loop 

systems are popular in non-freezing climates.  

 

(2) Closed-Loop Active Systems 

These systems pump heat-transfer fluids (usually a glycol-water antifreeze mixture) through collectors. Heat exchangers transfer 

the heat from the fluid to the household water stored in the tanks. Closed-loop glycol systems are popular in areas subject to 

extended freezing temperatures because they offer good freeze protection. 

(B) Passive Systems 

Passive systems simply circulate water or a heat transfer fluid by natural convection between a collector and an elevated storage 

tank (above the collector). The principle is simple, as the fluid heats up its density decreases. The fluid becomes lighter and rises 
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