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ABSTRACT  
 

The energy is always a need to continue the 

life cycle with low cost and high efficiencies at the 

end of the day output. And engineering is always in 

the hunt of the new and best technology to furnish 

the vast and clean output which should be obviously 
friendly to the nature. So, it is intended to build a 

machine which can give more efficient and clean 

energy with low cost, powerful and also friendly to 

the nature, for that it is simple to switch the solar 

energy system. As everyone knows that the solar 

energy is enormous and abandon in nature and some 

thousand watts of heat energy is transmitted to our 

earth from the sun in the form of light every day.  

The PTSC (Parabolic Trough Solar 

Collector) technology is very useful as it is used for 

approximately all solar energy applications such as 
steam and power generation, water heating, air 

heating etc. A model of solar collector setup has to 

be developed with different materials of absorber 

tube and analysis of the performance of the solar 

parabolic trough collector.  

The absorber tube material is selected based 

on the high thermal conductivity like Aluminum, 

copper. Measurements of total direct radiation on the 

plane of the collector, ambient temperature, water 

flow rate, and inlet and outlet temperatures of the 

water inside the absorber tube are collected and 
employed in studying the performance of the solar 

parabolic trough collector. 
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Introduction 
 

        In the present world, energy is primary 

requirement. Whatever the energy sources we are 

using today can be classified into two ways; 

renewable energy and non-renewable energy. 

Renewable energy is directly from the nature and it 

is constant like energy generated from the solar, 

wind, tidal, biomass, hydropower etc. Non renewable 

energy sources like coal, oil, petroleum, natural gas.  

 

 

 

 

Fossil fuels have provided most of energy 

because it is much cheaper and more convenient. But  

these fossil fuels caused serious air pollution 

problems as large amount of harmful gases into the 

atmosphere and leads to global warming. The waste 

heat from power plants will cause the thermal 
pollution in rivers. 

 

So, solar energy is alternative source of energy. 

However, there are many problems associated with 

its use. The main problem is that it is a dilute source 

of energy. Even in the hottest regions on earth, the 

solar radiation flux available rarely exceeds 1kw/m2. 

These are low values from the point of technological 

utilization.  

 

So, large collecting area is required in many 

applications and this result in excessive cost. Another 
problem associated with solar energy utilization is its 

availability varies widely with time. The variation in 

availability occurs daily because of the day-night 

cycle and also seasonally because of the earth’s orbit 

around the sun. 

 

Solar parabolic trough collectors used to 

generate power by converting water to steam like in 

thermal power plants. The current industrial growth 

shows that solar energy is the most promising of all 

other sources. The most available solar power plants 
use parabolic trough collectors.  

 

It is constructed as a long parabolic mirror 

usually coated with aluminum or silver with an 

absorber tube running its length at the focal point.  

 

Whatever the sunlight fall upon the mirror is 

reacted and concentrated on the absorber tube. As 

working fluid passes from one end to another end of 

the absorber tube, heat is absorbed by the process of 

convection. 

 
Two types of solar collectors are present:  

1. Non concentrating collectors 

2. Concentrating collectors 
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Some of the applications are: 

 Industrial process heat 

 Power generations 

 Boiler feed water preheating 

 Domestic purpose 

 

I. Solar parabolic collector description  
 

Solar parabolic collector is a concentrate 

type collector. These collectors used for different 

purposes like water heating, to generate steam 

directly from water for a power generation cycle. A 

parabolic collector is a type of solar thermal energy 

collector.  
It is constructed with a long parabolic 

mirror with an absorber tube. Sunlight is reflected by 

the mirror and concentrated on the absorber tube. 

The working fluid which passes through tube is 

heated due to transfer of heat primarily be the 

process of convection. Water is used as working 

fluid. 

The parabolic mirror is arranged in such a 

way that the reflected radiation from the mirror is 

incident on the absorber tube. The beam radiation is 

noted down continuously by the Solarimeter. A water 

tank is connected to the absorber tube inlet. The 
outlet of absorber tube is connected back to tank. 

Parameters of parabolic system 

 

1.1 Overall heat loss coefficient: whatever the 

heat is received by the tube does not result into 

useful energy, because some of the heat lost to the 

surroundings. The heat loss is depends upon the heat 

loss coefficient and heat transfer processes like 

convection, conduction, radiation. It is important to 

evaluate the heat loss coefficient. Higher the value of 

it’s the lower the value of efficiency.  
 

1.2 Heat removal factor: It is the ratio of actual 

useful energy gain to useful energy gain. Higher the 

heat removal factor, the higher will be the efficiency. 

 

1.3 Thermal Efficiency 

 

 
Fig. outline of parabolic collector 

 

 

II. Thermal conductivity of 

absorber tube with different materials and 

efficiency calculation formula  

 

- Efficiency of solar parabolic collector 

can be calculated by the 

 

 
 

To, Ti = Inlet a Outlet water temperature 

respectively   
 

 = Water’s mass flow rate- Kg/s 

 = The Specific heat of water KJ/Kg.  

  = Direct Solar Beam = W/  

A = Aperture area =  
 

         

     Thermal conductivity: It is the quantity of heat 

transmitted due to unit temperature gradient in unit 

time under steady state in a direction normal to 

surface area. 

 
 

K = Thermal Conductivity 

A = Area 

∆T = Temperature difference between two 

ends of fluid 

L = Length of the tube 

  

             Different materials and their thermal 

conductivities 

 

Material Thermal 

Conductivity (k) 

W/mk 

Diamond 1000 

Silver 406 

Gold 314 

Copper 385 

Aluminum 205 

Brass 109 

Iron 79.5 

 

Table:  Thermal conductivity values of different 

materials     

     

         We can evaluate the efficiency of parabolic 

collector with different material of absorber tube. 

The material which has highest thermal conductivity 

value can give the high efficiency value.  
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Results:  

 

The efficiency values are generated for stainless steel 

and copper absorber tube materials. The efficiency 

values are high for copper because thermal 

conductivity of copper is more than stainless steel. 
The tables which are taken from a journal for the 

reference to show how efficiency is varying with 

temperature when two different materials are taken. 

 

 
 

Fig.  Efficiency table with stainless steel absorber 

 

 
 

Fig. Efficiency table when absorber is copper 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 Conclusion: 

   
The thermal conductivity (k) value is more for the 

diamond followed by silver and gold. As the cost of 

these materials are high compared to copper, 

aluminum, stainless steel. So the material for 

absorber tube is using as aluminum, copper which 

are less cost compared to diamond and more 

available.                                                                                      

Comparing the results which have shown for copper 

and stainless steel, we can observe that the absorber 

tube material which has high thermal conductivity 

will give the high efficiency. Finally we can say that 
if thermal conductivity of absorber tube material is 

more we can get the more efficiency of solar 

parabolic collector. 
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