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Abstract— The global need for energy is constantly 

increasing and makes it inevitable to reinforce the use of 

alternative resources. The sun is one of the richest energy 

sources in this context and is almost inexhaustible. In the 

past two decades there has been a significant increase in the 

use of domestic solar water heaters around the world Solar 

water heaters are simple solar thermal applications that 

convert solar radiation into heat that is used to warm water 

for bathing, washing, cleaning, and cooking. A domestic 

solar water heating system can provide close to 60% of the 

energy required annually for water heating in a household. 
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I. LITERATURE REVIEW 

The literature review is carried out on the various fields of 
research on parabolic solar dish collector which is aiming to 
improve the performance of parabolic solar dish collector. In 
this, following literature, 

El Ouederni et al. [1] developed parabolic solar 
concentrator. Experimental measurements of solar flux and 
temperature distribution on the receiver have been carried 
out. The solar flux concentrated on receiver has been 
experimentally determined. The obtained results describe 
correctly the awaited physical phenomenon. The 
temperature in the center of the disc reaches a value which is 
about 400 °C. So that, a good quality of industrial high 
temperature equipment’s, can be obtained using this 
technology of solar energy concentration. The second result 
was the good efficiency of the studied solar concentrator 
which can be increased by different interventions. In another 
term, using this solar equipment we can extract eventually 
27 % of direct solar energy and convert it into thermal 
energy that can be used directly for several applications such 
as water heating, electricity generation using Stirling engine, 
vapour production, etc. 

Lifang Li et al. [2] developed a new concept for 
designing and fabricating large parabolic dish. The dish 
mirror was formed from several optimal-shaped thin flat 
metal petals with highly reflective surfaces. Attached to the 
rear surface of the mirror petals were several thin layers 
whose shapes optimized to reflective petals form into a 
parabola when their ends were pulled toward each other by 
cables or rods. 

Ibrahim et al. [3] reported the design and 
development of a parabolic dish solar water heater for 
domestic hot water application. He found that the heater is 
providing 40 litres of hot water a day for a family of four 
members, assuming that each member of the family requires 
10 liters of hot water per day. Initially he expected the 
thermal efficiencies of 50% by the design but he obtained 
thermal efficiencies of 52% - 56% and this range of 
efficiencies is higher than the expected designed value. 

Fareed. M. Mohamed et. al [4] studied Portable 
Solar Dish Concentrator and reported design and fabrication 
of solar dish concentration with diameters 1.6 meters for 

water heating application and solar steam was achieved .The 
dish was fabricated using metal of galvanized steel, and its 
interior surface is covered by a reflecting layer with 
reflectivity up to (76 %), and equipped with a receiver 
(boiler) located in the focal position. The dish equipped with 
tracking system and measurement of the temperature and 
solar power .Water temperature increased up to 80 0C, and 
the system efficiency increased by30% at mid noon time. 

Eswaramoorthy et al. [5] conducted an experiment 
on small scale solar parabolic dish thermoelectric generator. 
They fabricated solar parabolic dish collector using an 
unused satellite dish antenna fitted with polished aluminum 
sheet as concentrator surface. The concentrated solar 
radiation and water cooled heat sink was the driving 
potential to generate electricity; they studied various 
operating parameters like receiver plate temperature, power 
output and conversion efficiency with respect to solar 
radiation. From the experiment it was found that the receiver 
plate temperature was significantly affecting the power 
output. Parabolic dish solar thermal cooker was designed 
and constructed by Ibrahim Ladan Mohammed (6). The 
cooker was designed to cook food equivalent of 12 kg of dry 
rice per day, for a relatively medium size family. For 
effective performance, the design required that the solar 
cooker track the sun frequently and a linear actuator (super 
jack) were adopted for this purpose. Preliminary test results 
show that the overall performance of the solar thermal 
cooker was satisfactory.  The cooker was capable of cooking 
3.0 kg of rice within 90 – 100 minutes, and this strongly 
agrees with the predicted time of 91minutes 

Yadav et al. [7] investigated a solar powered air 
heating system using parabolic trough collector using 
different reflectors. In this experiment, the reflected solar 
radiations were focused on absorber tube which was placed 
at focal length of the parabolic trough. In this setup, air was 
used as working fluid which collects the heat from absorber 
tube. He used three different reflectors for analysis and they 
observed that performance of Aluminum sheet is excellent 
as compare to steel sheet and Aluminum foil as reflector. 

Vardhan et al. [8] studied efficiency of parabolic 
dish collector under different seasons in Bhopal (M.P) India. 
They also reported the influence of meteorological 
parameters (such as Direct Normal Irradiance (DNI), wind, 
ambient air temperature and humidity etc.) on the 
performance of parabolic dish collector. The concentrated 
solar thermal power system constructed for this system 
follows that of conventional design of a parabolic 
concentrator with the receiver placed along the line between 
the center of the concentrator and the sun. For that system 
the concentrator is theoretically capable of producing 
temperature upwards to 658 degrees centigrade. This study 
investigates the potential for our intervention to accelerate 
the deployment of small-scale concentrated solar power 
(CSP) in various parts of Bhopal (M.P.) 

Sakhare et al. [9] used line focus concentrator with 
a unique receiver (copper tube in the form of helical coil) 
mounted at focal point. They investigated the performance 
of the concentrator experimentally with the water circulated 
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as heat transfer fluid. This system was fabricated with 
highly reflective aluminium foil sheet (0.8 reflectance 
factor). They placed experimental setup in open, and the 
tests were carried out. The collector’s efficiency was noted. 
The results were encouraging to provide the data for 
developing steam generation for rural application. The 
concentrated heat was absorbed by a copper tube which was 
made up of coil in a curved shape (22cm diameter and 
length with 15 no of turns) and it was fixed on solar trace 
path in which, it eliminates tracking the sun in the east west 
direction and optimal tracking of the sun in the north-south 
to obtain maximum solar energy. The experimental results 
were taken on summer and cloud free days. The test results 
were measured 215oC with solar steam conversion 
efficiency is 60-70%measured. 

Sonal C Yogi et. al (10).  Developed a model of the 
two axis parabolic dish which works on the automatic circuit 
that is by readymade parabolic solar dish is taken and 
fabricated. The circular iron ring provides the two axis 
motion of the dish. A compound chain drive system was 
developed for the smooth movement of the dish. An 
electromechanical system which tracks the sun on both axes 
and which is controlled via a programmable logic control 
(PLC) was designed and implemented. In this theoretical 
study was done. A C program was made which gave the 
required result for the graphical representation of the 
recorded radiation. Programmable Logic Controls (PLC) 
was used instead of photo sensors, which are widely used 
for tracking the sun. The azimuthal angle of the sun from 
sunrise to sunset times was calculated for each day of the 
year at 23.59 Lat & 72.38Longitude in the Northern 
hemisphere, the location of the city Mehsana. According to 
this azimuth angle, the required analog signal was taken 
from the PLC analog module and sent to the power window 
motor, which controlled the position of the panel to ensure 
that the rays fall vertically on the panel. After the 
mechanical control of the system was started, the 
performance measurements of the solar panel were carried 
out. The values obtained from the measurements were 
compared and the necessary evaluations were conducted.  

Arunachala U. C. et. Al (11) reported the 
performance analysis of Solar Cooker for Night Cooking. 
They used CPC based solar cooker. The setup is tested for 
six consecutive days. The maximum oil temperature is noted 
to be 110˚C. During off-sunshine hours, the oil temperature 
drop was around 35˚C. Due  to  the  increment weather  and 
inherent  limitations,  the  system  couldn’t  attain maximum 
efficiency. It is observed that during afternoon, oil 
temperature rise is sufficient to cook rice and the oil 
temperature during late evening is sufficient for food 
warming 

Parthipan et al. [12] described Design of solar 
parabolic dish concentrator for low cost solar water heating 
system was proposed in this model. In this project a small 
scale Aluminium cylindrical solar receiver with spherical 
cavity was installed at the focal point of the dish. There 
were various factors played in the model which increases the 
water temperature running through such receiver. Receiver 
efficiencies were shown in terms of mass flow rate, receiver 
spherical diameter, maximum receiver surface temperature 
and inlet temperature of the working fluid. An overall solar 
to heat efficiency of between 45 % and 70 % is attainable 
for the solar collector using the open cavity receiver. 

Vanita Thakkar et. al (13) studied the performance 
Analysis of Parabolic Dish Solar Concentrators for Process 
Heating Using Thermic Fluid. They present a performance 
assessment model for PDSC for process heating application, 

using Thermic fluid.  Considering the effect of various 
system parameters, the expected and actual efficiencies are 
worked out.  This can help in assessing the performance as 
well as detecting possible faults.  It also gives an idea about 
losses or errors which have remained unaccounted, also 
providing a scope of their detection and tracing remedies for 
their removal / prevention.  The suggestion and calculation 
of providing a glass cover on the receiver to minimize 
convective heat losses, which contribute maximum to the 
tally of heat losses from the receiver, can be implemented 
and experimented on, especially for systems working in high 
wind velocity terrains 

Himanshu Agrawal and Avadhesh Yadav [14] 
studied Solar Cooker with Sensible Heat Storage unit. They 
reported the thermal analysis of sensible heat storage units 
(sand, stone pebbles, iron grits and iron balls) in a solar 
cooker based on parabolic dish type solar collector for late 
evening cooking is theoretically investigated. In the 
theoretical analysis the heat input and output to the system 
was calculated using the thermodynamics equations. The 
various losses in the system were measured. The theoretical 
data obtained were compared to the experimental data and 
relative error was calculated. The efficiency of the system 
for different cases was calculated theoretically and 
experimentally and was found to be in range of 4 to 9%. 

Manav Sharma et al. (15) presented Design, 
fabrication and analysis of helical coil receiver with varying 
pitch for solar parabolic dish concentrator. In his study they 
reported that the parabolic dish of opening diameter 1.4 m 
was fabricated using galvanized steel and its interior Surface 
covered with reflective surface of ionized aluminium with a 
reflectivity of 92.5%. The system is equipped with a 
receiver fabricated using copper metal positioned at the 
focal point. The working fluid is water. The research was 
focused on the temperature variations achieved from 
changes in the geometry of the helical receiver. This paper 
reveals the temperature variations achieved with a bare tube 
helical receiver with zero pitch and with black coated helical 
receiver with non-zero pitch and capped. The maximum 
attainable temperature with non-zero pitch helical receiver 
coated with black paint and capped was approximately 43% 
higher than that of bare tube helical receiver with zero pitch. 

Gavisiddesha et al. [16] built& tested a parabolic 
cooker and experimental results showed that the low 
efficiency of the parabolic cooker was attributed to the 
optical and thermal losses from the reflector and the pot. 
The exergy efficiency of the solar cooker is varying because 
input solar radiation is rich in exergy and being utilized in 
the form of heat at low temperature. The exergy efficiency 
can be increased only marginally by increasing the 
reflectivity of reflectors, proper designing of cooking place 
and by using a suitable cooking pot. Cylindrical shaped 
cooking vessels made of aluminium or copper and painted 
black should be preferred for a higher cooking efficiency. 
The parabolic cooker presents encouraging results while 
being compared to other types of solar cooker. Solar 
cooking technology is a key item in order to deal with 
deforestation. 

II. CONCLUSION 

From the above literature review it is concluded that many 
researchers have worked on Different types of solar 
collector. From the above literature review it is concluded 
that some of researchers worked on design and performance 
of parabolic solar dish collector. From the above literature 
review it is concluded that very few Researchers have been 
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reported that the use of different design of absorber and 
multiple reflectors enhances the total solar gain in many 
applications. 
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