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Abstract - Solar energy can be utilized in numerous ways to meet the various energy requirements. A parabolic dish 
collector is a device designed to collect energy from sunlight.  This principle is utilized in the project to produce water 
by melting snow. The aim of the project is achieved by concentrating the solar energy using a parabolic dish with 
reflective material to an absorber or receiver arrangement. The absorber or receiver is the part where snow is melted. The 
water obtained is stored in a storage tank with suitable insulation provided which helps to reduce the heat losses to the 
surroundings. The thermal analysis of the receiver is carried out to obtain the temperature distribution in the receiver. 
The snow covered region of the Himalayas (Siachen) is considered for modelling the parabolic dish collector. This work 
is thought of helping the soldiers in high altitudes by supplying them with water thus eliminating the need of carrying 
water with them. 
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I. INTRODUCTION 
 
In today's climate of growing energy needs and 
increasing environmental concern, the utilization of 
non-renewable and polluting fossil fuels have to be 
minimized. One of the alternatives to this problem 
is solar energy. Solar energy is the energy produced 
directly by the sun and can be collected and stored 
for utilization. Only a very small fraction of the 
total radiation produced by the sun reaches the 
Earth. Due to the nature of solar energy, two 
components are required to trap the energy 
efficiently. The two components consist of a 
collector and a storage unit. The function of the 
collector is to simply collect the radiation that falls 
on it and this can be converted to other forms of 
energy (either electricity and heat or heat alone).  
A parabolicdish, similar in shape to satellite 
television dish focuses all the sunlight that strikes 
the dish up onto a single point above the dish, 
referred to as focal point. A receiver which captures 
the heat is placed at the focal point of dish and this 
energy is transformed into a useful form. The 
advantage of a dish system is that it can achieve 
much higher temperatures due to concentration of 
light. The parabolic dish is aligned in such a way 
that its axis is pointing towards the sun. This allows 
almost all incoming radiation to be reflected 
towards the focal point of the dish. Imperfections in 
the parabolic shape and the imperfect reflections 
contribute to losses. 
In literature there exist a number of papers 
concerning the thermal performance of solar 
collectors and its use in water heating. For instance, 
Ari Rabl presented a comparison of solar 
concentrators.James A. Harris et al. evaluated the 
thermal performance of solar concentrator and 
cavity receiver systems. H.E. Imadojemu evaluated 

the concentrating parabolic collectors.S.K. Tyagi et 
al. presented an exergy analysis and parametric 
study of concentrating type solar collectors.N. 
Sendhil Kumar et al. presented a comparison of 
receivers for solar dish collector system.  Vandana 
Arora et al. presented on development and 
performance characteristics of a low-cost parabolic 
solar collector. Ibrahim Ladan Mohammed 
presented on design and development of a parabolic 
dish solar water heater. 
In this paper the attention is focused on modeling a 
parabolic dish collector for the purpose of melting 
snow using solar energy in Himalaya regions. The 
water produced by melting snow is stored for future 
effective utilization. The device can be helpful to 
soldiers by avoiding the need of carrying water to 
regions where snow and sunlight is available. 
 
II. MODELING AND ANALYSIS 
 
A. Modeling 
The parabolic dish collector surface is made of 
aluminium having a diameter of 1.668 m. The 
diameter and the height of the absorber is 0.2335 m. 
The absorber surface is made of aluminium with a 
protective coating to reduce the adverse effects of 
weather. The coating increases the absorption of the 
solar radiation. The absorber is positioned at the 
focal point of parabolic dish collector. Fig.1 shows 
the parabolic dish collector with the absorber which 
is designed as per the dimensions stated above. 

 
Figure 1. The parabolic dish collector 
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B. Thermal Analysis 
The collector thermal efficiency (ηth) is defined [7] 
as the ratio of the useful energy delivered (QU) to 
the energy incident (QI) on the concentrator 
aperture and is given as: 
ηth =QU/QI    
 (1) 
The incident energy on the concentrator aperture [8] 
is the product of beam solar radiation (Ib) and the 
concentrator aperture area (Aa) given by: 
QI = Ib Aa    2) 
 
Under steady state conditions, the useful heat 
energy delivered by a solar collector system is equal 
to the energy absorbed by the heat transfer fluid, 
which is determined by the difference between 
radiant solar energy falling on the receiver (QR) and 
the direct or indirect heat losses (QL) from the 
receiver to the surroundings [8]. That is, 
QU = QR– QL     (3) 
 
The radiation falling on the receiveris a function of 
the optical efficiency (η0) which is defined as the 
ratio of the energy falling on the receiver to the 
energy incident on the concentrator’s aperture. The 
power on receiver [8] can be written as: 
QR = η0 QI(4) 
The heat loss from the receiver surface is due 
convection and radiation modes of heat transfer to 
the surroundings and is given by the relation, 
QL = UL Ar (Tr- Ta)    (5) 
wherethe overall heat loss coefficient is UL, Ar is 
the receiver or the absorber surface area, Tr is the 
receiver surface temperature, Ta is the ambient 
temperature. 
The useful heat gain [8] can also be defined on the 
basis of fluid difference temperatures as: 
QU = m cp (Tout - Tin)  (6) 
 
Where the mass flow rate  is denoted by m, cp is the 
specific heat of the working fluid, Tout is the outlet 
temperature of fluid, Tin is the inlet temperature of 
the fluid. 
 
C.  Optical and Geometrical Analysis 
The optical efficiency depends on the optical 
properties of the materials involved (e.g. the 
reflectance of dish and the optical properties of the 
receiver etc.), the geometry of the collector, and the 
various imperfections resulting from collector 
construction. The optical efficiency is 0.74 for this 
analysis. 
 
III. RESULTS 
 
The parabolic dish collector has to track the sun for 
absorbing the maximum energy from the sun. The 
variation of the beam radiation, incident power, 
power on receiver and the useful power is as shown 
in Table 1.   

Table 1. Performance of parabolic dish collector in a year. 

 
The solar radiation of a place varies from day to day 
and from time to time. Fig.2 shows the solar 
radiation variation for a year. 

 
Figure 2.The graph shows variation of solar radiation with 

the month of year. 
 

Thermal losses vary with different parameters like 
the wind velocity, the area of the receiver, 
temperature of the receiver, the emissivity of the 
receiver. The variation of the thermal losses for 
various months is as shown in the Fig.3.  

 
Figure 3.The graph shows variation of thermal losses with 

the month of year. 
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Thermal efficiency is calculated for various months 
in year and is plotted in Fig. 4, the thermal 
efficiency is found to vary from 59% to 60% for a 
year. The amount of energy absorbed in the receiver 
has a great impact on the efficiency, it is the 
thermal losses which contribute to a reduction in the 
absorbed power. 

 
Figure 4.The graph shows variation of thermal efficiency 

with the month of year. 
 

CONCLUSION 
 
The device produces water of about 5 liters in 
volume per cycle of operation; the water produced 
can be stored in a storage tank with proper 
insulation to reduce the losses. The work is 
considered as an aid to soldiers in high altitude 
areas by eliminating the need of carrying water with 
them. 
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