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Abstract— The main objective of this paper is review on 

modification parabolic trough solar heater using propylene 

glycol. Here we will manufacture a solar parabolic heater, 

generally it is observe that solar panels need space and time 

and amount of sunlight which is not needed in case of 

parabolic heater. Thus time is saved due to concentration of 

sunlight directly on tube. In this project we are using 

propylene glycol as fluid so it can carry more heat than water. 

Similarly we use a radiator for purpose of heat exchanger. 
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I. INTRODUCTION 

Solar Energy is a renewable source of energy. Its uses do not 

contribute to emission of greenhouse gases and other 

pollutants to the environment. It is sustainable since it cannot 

be depleted in a time relevant to the human race. Solar water 

heaters are simple solar thermal applications that alteration 

solar radiation into heat that is use to warm water for swim, 

wash, clean-up, and food preparation solar water heating is at 

the present recognized as a dependable practice that save 

considerable amount of electricity or other conventional 

fuels, lead to peak load decrease and avoid release of carbon 

dioxide. 

Some of the collectors in this category are parabolic 

trough, compound parabolic concentrator, parabolic dish, and 

cylindrical parabolic concentrator. Parabolic dish has the  

most efficiency in terms of the use of the reflector area as in 

a fully steerable dish system there are no losses due to 

aperture projection effects. Also radiation losses are little 

because of the small area of the absorber at the focus. 

Savita Singh et al: - In this there was concerned with 

an experimental study of parabolic trough collector designed 

and manufactured. A parabolic trough solar collector uses GI 

sheet in the shape of a parabolic cylinder to reflect and 

concentrate sun radiations towards an absorber tube located 

at the focus line of the parabolic cylinder. The receiver 

absorbs the incoming radiations and transforms them into 

thermal energy, the latter being transported and collected by 

a fluid medium circulating within the absorber tube. The 

Designing and Fabrication of parabolic trough solar water 

heater for water heating was executed, the procedure 

employed includes design, construction and testing stages . 

M.A.Yagoubi et al :- In this heat losses of absorber 

tubes of parabolic trough collectors for the collector field of 

250 kW Shiraz (Iran) solar thermal power plant is evaluated 

for various conditions. For analysis, both experimental 

measurements and numerical modeling are made to find the 

impact of failure of heat collecting tubes. The amount of heat 

losses are compared numerically for 3 different types of 

tubes; vacuum, lost vacuum (air) and broken glass (bare) 

tube. The experimental measured data are used to validate the 

numerical simulation. For temperature measurements around 

the glass tube and absorber tube an infrared thermograph (IR) 

camera is used . 

AkhashKhare et al :- Solar Energy is a renewable 

source of energy. Its uses do not contribute to emission of 

greenhouse gases and other pollutants to the environment. It 

is sustainable since it cannot be depleted in a time relevant to 

the human race. In this paper, the potential for a solar- 

thermal system for hot water generation has been studied. A 

parabolic trough concentrator is made of an aluminum sheet 

which is covered by a cloth on which rectangular mirror strips 

(1.20mx 0.05m) are pasted. Two different absorber tubes 

were taken and the efficiencies of the PTSC where compared 

without glass cover on the absorber tubes. They were 

designed with principal focus at 0.3m so that the receiver heat 

loss was minimized the microstructure and a low amount of 

defects. 

Propylene glycol having high heat absorbing 

capacity so it can used to acquire more temperature range. 

Propylene glycol are non corrosive. Propylene glycol is used 

as a solvent pharmaceuticals, including oral and topical 

formulations. Propylene glycol is able to lower the freezing 

point of water, and so it is used as aircraft de icing fluid. 

Propylene glycol is an approved food additive for 

dog food under the category of animal feed and is generally 

recognized as safe for dogs. 

Our project is on modifying the basic parabolic 

heater by using propylene glycol as a liquid instead of water 

and using heat exchanger or radiator to acquire the high level 

temperature. 

II. DISCUSSION 

From the earlier solar heater parabolic heater have advantage 

that parabolic mirrors are use to concentrate the whole solar 

energy incident on collector surface so the collector surface 

is usually very broad and heat achieve is very high.  

The functioning of our parabolic heater is similar to 

that of the normal parabolic heater. The water will be heated 

from the heat extracted from solar energy of sun by the 

parabolic heaters. 

The difference in our project is that we will use 

propylene glycol in the tubes there is copper tube that is used 

for heating of this glycol mixture. 

As the glycol solution is heated further by sun rays 

passing on parabolic heater and thus temperature is increased, 

this heat generated by the glycol solution has to be used for 

heating the water that is needed to be warmed. 

During project realize that all the heat cannot be 

absorbed in heat exchanger and hence we can use this heat 

again to pass through the water storage in by means of jacket 

or windings. Thus by doing so we may utilize more heat from 

propylene glycol solution and later this propylene solution 

losses its temperature so it will be needed to heat it again. 

Thus this solution will be again pumped to the heater but by 

means of a piston cylinder arrangement thus again entire 

cycle is repeated. 
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III. CONCLUSION 

Currently the solar heaters used in market cannot give you 

efficient outputs but if use parabolic heater then it can give a 

reasonable increase in our output. Thus we try and make a 

solar heater that is parabolic and implement a heat exchanger 

that will be very similar to a radiator for cost effectiveness. 

Here we conclude that by modifying parabolic 

trough solar heater we get best results , some of important 

points about this are as follows:- 

Due to parabolic shape of collector all sun rays 

which are incident are trapped like black body principle and 

get the benefit that all energy we can use. By using heat 

exchanger or radiator in that we can acquire more 

temperature than basic parabolic trough collector about 200-

220. In this system we are wounding the copper tubes jacket 

over the reservoir we will get more surface area and time to 

extract remaining heat to heat up the cold water in reservoir.  

In this modified parabolic trough solar heater we are 

using propylene glycol which is non toxic unlike ethylene 

glycol which is toxic, propylene glycol is non toxic if a man 

consumes 13 to 18 liter of propylene glycol then he will have 

to suffer from headache.  

In this modified parabolic trough solar heater we are 

using aluminum as trough material which is cheap in market 

and fulfills the higher temperature requirement. 
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