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Abstract 

The sustainability of our ecosystem is under threat due to the frequent use of fossil fuel for cooking purpose in the rural 

communities. Therefore, efforts are being made to replace our existing cooking fuel with renewable energy source. This report 

describes the creation of a senior project. It recounts the steps taken from the initial design stages and choice of a parabolic solar 

concentrator. The design fabrication and testing of a solar parabolic dish concentrator for application in remote areas is presented 

in this project. The solar concentrator was design and fabricated with low cost available material and skills that can be operate and 

easily repaired by the users and can be track manually to follow the movement of the sun. The study also reveals that the 

concentrator can be used for cooking and drying purpose.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The global demand for energy is growing and conventional energy sources like coal and petroleum are depleting and renewable 

resources will play a crucial role in the future. A worthy investment option is concentrating solar power (CSP) technology which 

has the capacity to provide for about 7% of the total electricity needs projected for the world by 2030 and 25% by 2050 As the 

world’s supply of fossil fuels shrinks, there is a great need for clean and affordable renewable energy sources in order to meet 

growing energy demands. Achieving sufficient supplies of clean energy for the future is a great societal challenge.Sunlight, the 

largest available carbon neutral energy source provides the Earth with more energy in1hour than is consumed on the planet in an 

entire year. 

In concentrating type,  solar energy firstly falls on  concentrator, then concentrated on  a receiver, and transferred to the fluid 

flowing through the receiver. The collector area is different as the absorber area. Though more costly, concentrating collectors 

have numerous advantages over  tationary collectors,and are generally   associated   with   higher operation temperatures and 

greater efficiencies. 

II. SOLAR CONCENTRATING COLLECTORS 

 Solar Energy 

Solar energy strikes our planet a mere 8 min 20 s after leaving the sun which is 1.5 x 1011 m away. The sun’s total energy output 

is 3.8 x1020 MW which is equal to 63MW/m2 of the sun’s surface. The world’s overall solar energy resource potential is around 

5.6 gigajoules (GJ) (1.6 megawatt-hours (MWh)) per square meter per year. The highest solar resource potential is in the red sea 

area, including Egypt and Saudi Arabia. 

Solar energy is the most favorable alternative energy which can serve as a substitute for fossil fuel. it is non-polluting source of 

energy which if properly harness and utilized can help to curtail the amount of CO2 emitted to the atmosphere due to the combustion 

of fossil fuel. Widespread use of solar energy for domestic, agricultural and agro-industrial activities has been practice almost since 

the development of civilization, the increasing threat of acute shortage of the commercial sources of energy coupled with serious 

environmental pollution problems has accelerated interest in the scientific exploration of renewable sources of energy. It is 

estimated that the small fraction of solar radiation falling on the earth is equal to the world energy demand for one year. 
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 Block Diagram 

 
Fig. 2: Block Diagram of solar parabolic Dish Concentrator 

 Block Diagram Explanation 

 Microcontroller 

Micro controller is a small and low cost computer built for the purpose of dealing with specific task such as, displaying information 

in micro led are receiving information television remote control microcontroller are mainly used in products that requires a degree 

of control to be exerted by the user. It consisting of a relatively simple CPU combined with support functions such as a crystal 

oscillator, timer and watchdog, serial and analog I/O port etc. It contains a processor core, memory, and programmable input/output 

peripherals. 

Microcontroller are used in automatically controlled products and devices, such as automobile engine control system, remote 

controls, office machines, appliances, power tools and toys. 

 Temperature sensor: The LM35, temperature can be measured more accurately than with a thermistor. It also possess low self-

heating and does not cause more than 0.1°C temperature rise in still air. The operating temperature range is from -55°C to 

150°C.It also possesses low self-heating and does not cause more than 0.1C temperature rise in still air.  

 Solar reflector: Here we are used the aluminum sheet as the reflector to receive the sunlight and it acts as a receiver. The solar 

reflectors can be used to bake, cook, or fry all kinds of food, as well as, to generate steam. This reflector collects the sun’s 

rays and therefore reaches the temperature. Depending on the seasons, the reflector is configured the angle of sun. 

 Display: (Liquid Crystal Display) screen is an electronic display module and find a wide range of applications. A 16x2 LCD 

means it can display 16 characters per line and there are 2 such lines. In this LCD each character is displayed in pixel matrix. 

This LCD has two registers, namely, Command and Data. A 16x2 LCD LCD display is very basic module and 5x7 is very 

commonly used in various devices and circuits. The reasons being:  LCDs are economical; easily programmable; have no 

limitation of displaying special & even custom characters. 

III. SOLAR PARBOLIC DISH MODEL 

 Materials used 

 
Fig. 3: Schematic diagram of solar parabolic    concentrator 
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1) Alluminum sheet 

2) Steel Box(Receiver) 

3) MS 1 inch pipe 

4) One inch L-angular metal 

5) One inch flat metal 

6) Black paint 

IV. DESIGN AND CONSTRUCTION OF SOLAR PARABOLIC CONCENTRATOR 

The initial plan of concentrator was to use parabolic surface coverd with many small sections of mirror to form a concentrator and 

quite some time was spent on trying to find a way to orient the smaal mirror section at the proper angle about inner surface of 

concentrator. But due to some difficult problems considering the limitted resources a different approach was taken. 

After collecting more information on solar energy the decision was made to attempt to build a solar parabolic dish concentrator. 

In a parabola all of the incomming rays from a light source reflected back to the focal point of parabola. 

The mathematical madel was developed that would help to determine the temperature of water. The frame for the parabola was 

made out of by using 1 inch flat plate iron. It would be attached to a base which would allow for proper aligning of parabolic dish. 

The entire collector was small enough to allow for easy manual adjustment for solar tracking by manual making. 

The receiver chosen was a simple, 15cm diameter steel box painted black to absorb more incident radiation and steel box also 

having good thermal conductivity. Parabolic collector was constructed by using one inch flat plate metal with 80cm diameter ring 

to attach the aluminum sheet to the frame, it was cut into the proper size of semi-circle using the hanger’s sheet metal cutter holes 

was drived along the frame to support aluminum sheet firmly. Aluminum sheet was manualy bent down into the parabolic frame 

and attached with 2.5 inch screws. After constructing the parabolic dish with sheet as reflector next step is to frame the receiver 

part, it should be located at point where minimum light rays are reflect to the receiver part is located at height of 8 inch from the 

collector and it is located at the mid point of the collector side. After compliting of collector and receiver part the next step is 

takento from supporting stand that supporting stand is made with use of 1 inch ms pipe and 1 inch flat plate and 1 inch L-langular 

metal. The 1 inch ms pipe of 38 inch length is welded to both side of the collector part 1 inch L-langular metal is welded at the 

base to withstand weight of collector the 1 inch flat plate metal is welded at the middle of the 1 inch ms pipe at both side. 

V. WORKING MODEL OF SOLAR PARABOLIC CONCENTRATOR: 

 
Fig. 4: Working of solar parabolic concentrator 

 The sun’s solar energy shines down onto the reflective collector. 

 The sun’s energy is reflected from the reflective parabolic solar concentrator and directed at the receiver. 

 The sun’s energy is concentrated 1000 times into the receiver. 

VI. RESULTS AND ANALYSIS 

 Tabular Column 

 Angle of tilt: 00 

Table - 1 

Tabular column for at an angle of tilt 00 

Sl. No Timings Ambient temperature Observer temperature Reflector temperature 

1 10:00 38 58 51 

2 10:30 39 62 53 

3 11:00 41 66 54 

4 11:30 41 66 54 

5 12:00 42 55 54 
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6 12:30 44 55 55 

7 1:00 44 53 49 

8 1:30 41 49 48 

9 2:00 41 47 45 

10 2:30 39 48 50 

11 3:00 39 46 47 

12 3:30 39 45 47 

13 4:00 37 44 46 

14 4:30 35 43 45 

15 5:00 32 41 43 

 

 
 Fig. 1: Graph for at angle of tilt 00  

 Tabular Column 

 Angle of tilt: 50 

Table - 2 

Tabular column for at an angle of tilt 50 

Sl. No Timings Ambient temperature Observer temperature Reflector temperature 

1 10:00 28 40 30 

2 10:30 30 48 35 

3 11:00 32 63 44 

4 11:30 32 63 44 

5 12:00 34 60 40 

6 12:30 34 59 41 

7 1:00 35 61 40 

8 1:30 30 50 38 

9 2:00 31 49 36 

10 2:30 34 35 33 

11 3:00 35 35 33 

12 3:30 34 35 34 

13 4:00 33 34 32 

14 4:30 31 33 32 

15 5:00 30 32 31 

 

 
Fig. 2: for at an angle of tilt 50 
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 Results and Analysis 

From graphs and tables we concluded the following graphs: 

 Observer temperature is higher compare to reflector temperature. 

 The maximum temperature is recorded between 12 noon to 1 p.m. and is 660C for observer temperature, 540C for reflector 

temperature and ambient temperature is 400C at 00C angle of tilt. 

 Minimum temperature is recorded at 9:30 a.m. is 300C. 

 The maximum temperature is recorded at 12:30 noon is 630C for observer temperature 440C for reflector temperature and 

ambient temperature is 320C at 50 an angle of tilt. 

 Minimum temperature is recorded at 5:00 p.m. is 350 C. 

 The maximum temperature is recorded between 12:30 p.m. to 2:30 p.m and is 660C for observer temperature, 450C for reflector 

temperature and ambient temperature is 330C at 100C angle of tilt. 

 Minimum temperature is recorded at 9:30 a.m. is 330C. 

 The maximum temperature is recorded between 2:00 p.m. to 3:00 p.m and is 500C for observer temperature, 450C for reflector 

temperature and ambient temperature is 310C at 150C angle of tilt. 

VII. APPLICATIONS 

 For domestic/small scale application 

 Boiling of water 

 Drying of pepper or solar food dryer 

 Frying of palm oil 

 Cooking 

 For commercial scale 

 Water distillation 

 Industrial projects - Heat, Boiling, Melting 

VIII. CONCLUSION 

In this we have design and constructed the solar parabolic dish concentrator. Thermal analysis has been carried out in the solar 

parabolic concentrator. The experiment has conducted at regular interval of every 30 minutes. The heat energy is observed by solar 

concentrator with receiver arrangement has been determined respectively. From the result we conclude at the efficiency of point 

focusing is depends upon reflector angle of tilt and intensity of solar radiation. 

 
Fig. 7: Proposed Project Model 
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