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Abstract— In the present review paper, the existing different 

solar water heating applications are studied with their 

working principles. Now a day, plenty of hot water is used 

for domestic, commercial and different industrial purposes. 

Various resources i.e. coal, diesel, gas etc. are largely used 

to heat water and sometimes for steam production. Solar 

energy is the main alternative to replace the traditional 

energy sources. The solar thermal water heating system is 

the technology to harvest the plenty amount of free available 

solar thermal energy. The solar thermal system is designed 

to meet the energy demands by various applications. The 

size of the systems depends greatly on availability of solar 

radiation, temperature requirement of customer, 

geographical condition and arrangement of the solar system 

components, etc. Therefore, it is necessary to design the 

solar water heating system as per above considerations. The 

available literature is reviewed to understand the 

construction, arrangement, applications and sizing of the 

solar thermal system for different applications . 
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I. INTRODUCTION 

The solar energy is the most capable among all the 

alternative energy sources. Due to exponential increas e in 

energy requirement 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 industrial applications. Heating water consumes 

nearly 25% 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 

for different purposes by a family. Solar heater is a device 

which is used for heating the water, for producing the steam 

for domestic and industrial applications by use of the solar 

energy. Solar energy is the energy which is coming from sun 

in the form of solar radiations in infinite amount, when thes e 

solar radiations falls on absorbing surface, then they gets 

converted into the useful heat, this heat is later on used 

further for the purpose of 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 as per rise in 

solar radiation intensity. 

II. DESCRIPTION OF SYSTEM 

Solar water heating (SWH) systems are mostly very simple 

using only day sunlight to heat the water. A working flu id 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. Active systems 

make use of electric pumps, valves, and controllers to 

circulate water or other heat-transfer fluids through the solar 

collectors. So, the Active systems are also called forced 

water circulation systems and can be direct or indirect as 

shown in Fig. 1 and 2. The active system is further divided 

into two categories: 

 Open-loop (Direct) Active System 

 Closed-loop (Indirect) Active System 

 
Fig. 1: Schematic Layout of Open Loop Type Active Solar 

Water Heating System 

 
Fig. 2: Schematic Layout of Closed Loop Type Active Solar 

Water Heating System 

 Passive systems can 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 in weight and rises to 

the top of the collector where it is drawn back to the storage 

tank. The fluid which has cooled down at the bottom of the 

storage tank then flows back to the collector. Passive 

systems can be less expensive than active systems, but they 

can also be less efficient. Thermosiphon system is the best 

example of passive water heating systems. SWH generally 

consists of various components such as a solar radiation 

collector panel, a storage tank, a pump, a heat exchanger, 

piping units, and auxiliary heating unit. Some of important 

components are described in the next sections. 
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III. TYPES OF SOLAR COLLECTORS 

The choice of collector is determined by the heating 

requirements and the environmental conditions in which it is 

employed. There are mainly three types of solar collectors 

like flat plate solar collector, evacuated tube solar collector, 

concentrated solar collector. 

A. Flat Plate Collectors 

Flat-plate collectors are used extensively used for the 

purpose of domestic water heating applications. It is simple 

in design and has no moving or rotating parts so requires 

very little maintenance. It is an well insulated, 

weatherproofed box containing a dark absorber plate under 

one or more transparent covers. They collect both direct and 

diffuse radiation. Their simplicity in construction lowers the 

initial cost as well as maintenance requirement of the 

system. A more detailed picture of these systems is of 

interest and is presented in Fig. 3. 

B. Evacuated-Tube Collectors 

Evacuated-Tube Collectors are made up of rows of parallel, 

transparent glass tubes. Each tube consists of a glass outer 

tube and an inner tube as shown in Fig. 4, or absorber, 

covered with a selective coating that absorbs solar energy 

well but inhibits radiative heat loss. The air is withdrawn 

from the space between the tubes to form a vacuum, which 

eliminates conductive and convective heat loss. They are 

most suited to extremely cold ambient temperatures or in 

situations of consistently low-light. They are also used in 

industrial applications, where high water temperatures or 

steam need to be generated where they become more cost 

effective. 

 
Fig. 3: Flat Plate Solar Collector 

 
Fig. 4: Evacuated Tube Solar Collector 

C. Concentrating Collectors 

Concentrating collectors use mirrored surfaces to 

concentrate the sun's energy on an absorber called a 

receiver. A heat-transfer fluid flows through the receiver and 

absorbs heat. These collectors reach much higher 

temperatures than flat-plate collectors and evacuated-tube 

collectors, but they can do so only when direct sunlight is 

available as shown in Fig. 5. However, concentrators can 

only focus direct solar radiation, with the result being that 

their performance is poor on hazy or cloudy days. 

 
Fig. 5: Concentrating Solar Collector 

IV. CONCLUSIONS 

At Present, Solar water heating systems are installed with 

different configurations and arrangements. The basic 

technology concern of these systems are studied and it is 

found that there is a need to work on the innovative design 

procedure to select, install and monitor the solar water 

heating system as per the availability of solar radiation and 

local geographical condition. 
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