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Abstract

Energy demand is one of the prioritized form for most of industrial and domestic purposes, the former can be satisfied by the use
of various collectors in the case of solar, tidal & wind, hence solar beam collectors are the devices that have been used for
collecting the solar energy from the universe for conversion of former into various purposes to solve the demands in need by the
surrounding environment. Here the energy from the sun is directly utilized by the usage of glasses and they are made to be
reflective for incidence of the beams into useful forms of energy conversion in meeting the demands which are in need for
commercial and domestic purpose. It converges the solar beams in route pipe heats the fluid for about 1100 C, in about 45 min in
exposure to sunlight, this is an efficient / economy and replaces the usage of electrical heater for 20 min.
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I. INTRODUCTION

Solar energy is source for all beings in the universe hence this energy has to be converted in to various forms by means of energy
transmitters power saving devices and other form of heat evacuating systems, But one way of converting the solar energy for the
heat conversion by the formation of paraboloid structure can assimilate the heat to the center spot that may tend to form heat
spots at the required regions at increasing course of time the temperature may tend to increase, This because the glasses that have
been glued over the paraboloid surface are in angle of refraction to the incident sunlight, hence in case of usage of the concave
mirrors the rate of sun diverging the refracting medium may tend to converge at a specified region for efficient tracking of heat at
less amount of time hence the rate of incidence angle also determines the rate of sunlight got reflected.

These forms of solar devices are portable one and can be placed at the roof top for energy conversion, In case of using the
centrifugal pumps the water can be made to flow through the paraboloid surface for the water to get heated at an efficient rate in
comparison with the normal heaters in reducing the rising current bills. The former technique can have the applications of
various heat flow systems that would rather concentrate heat over all the surface that is expanded to it but in this case the former
may be reasonable to concentrate at a point.

I1. MATERIAL SELECTION

The materials that can be used for reflecting surface are Stainless steel, polished Aluminium sheets, glass mirrors, etc. the
following are the advantages and disadvantages associated with them.

A. Stainless Steel:
Basically the stainless steel is sub-divided into three grades according to the reflecting capacity when the sun rays incident on it.
They are, High grade, Medium grade & Low grade.

High grade stainless steel has high, reflecting capacity when compared to other two types. The only disadvantage with this
type of sheet is, the cost of this sheet is high when compared to other two types. Whereas the medium and low grade sheets have
lower, reflecting power when compared to high grade sheets are preferred in making the solar collector as the aperture surface.

B. Aluminum sheets:
These sheets are very economic as they are very inexpensive. Very finely polished type of aluminium sheets has good reflecting
power. This is very light in weight, so that the frame of the paraboloid solar collector will not have a heavy load on it.

C. Glass materials:
Glass materials are very fine in nature and the reflectivity when compared to all other materials are very high. The only difficulty
associated with the use of glass in preparing paraboloid is the practical difficulty in bending it to the required shape.

In this project work we used mirrors (2mm thickness) having high reflectivity
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D. Selection of Materials for the fabrication of collector
1) Material used for making Parabolic Frame:
Mild steel rods because they are easily weldable and posses high strength, cheaper when compared to Aluminium bars.
2) Material used for the Dish Body:
G.I sheets can be selected over steel or Aluminium as it is cheaply available when compared to aluminium or steel.
3) Material used for the Reflecting Surface:
To reduce the overall weight of the solar Beam Collector, lightweight glass mirror of 2mm thickness, of high surface quality and
good specular reflectance can be selected. A glass mirror can be preferred over the polished aluminum surface because its
reflectivity of 95% is better than that of aluminium (85%). Also, the glass surface is easier to clean than aluminium surface.
4) Material used for the Absorber or Receiver:
Copper or Aluminium can be selected as they posses high thermal absorbitivity.
(On)
Thermoelectric Generators which uses See Beck effect to convert Thermal energy into Electric energy can be used here as
Receiver.
5) Material used for coating the surface of Absorber:
Black paint was selected for the absorption. The former is selected on behalf of various coatings for its higher absorptivity at
angles other than normal prevalence, observance and strength when showing to weathering, sunlight and high humid condition.
6) Heat Transfer Fluid:
Water is chosen as heat transfer fluid for the solar heater because of its stability at high temperatures, low maintenance and
material transportation costs, safe to use, and is the most commonly used fluid for domestic heating applications.
7) Material for the Stand to provide support to the Dish:
Combination of angular and flat, mild steel bars were chosen for the stand which supports the whole solar collector structure.
8) Material used for making Gripper:
Hollow bars to be Gas welded to form L shape to which a ring is attached is used as Gripper.

111.FABRICATION OF PARABOLOID SOLAR COLLECTOR

A Parabola was drawn by using Engineering Drawing instruments such that the focus of the Parabola falls at 50cm. Rectangular
method of construction is used while drawing the parabola.

Once the Parabola is drawn, a Paraboloid is formed by revolving the parabola. The developed Paraboloid is fabricated by using
mild steel rods.

Mild steel rod of 20mm x 4mm bends to the shape of the Parabola as shown‘ in fig.1

.

rud

Fig. 1: Design of Parabola

Twelve such half parabolas were formed and all of them were joined together for fabricating the paraboloid. Arc welding
process is used to fabricate the structure (supporting frame). The following fig.2 below shows the photograph of the frame for the
paraboloid.

Fig. 2: Tank for keeping thé water
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The next step in manufacturing the solar collector is to select the material for body of the collector. There are different
possibilities like steel, aluminium G.I sheets etc among which the G.I sheets are selected due their cheap cost.

For preparing the Body of the collector, G.I sheet is used. The G.I sheet can be bent into paraboloid shape and can be attached
to the frame. But because of practical difficulty of bending the sheet, the sheet was cut into sectors shape. Now all such sectors
are assembled as shown in fig.3. Aove, into the paraboloid shape by means of rivets.After preparing the body of the collector
next step is to prepare reflecting surface, for which we used mirror, as mirror cannot be bent into parabolic shape several mirrors
are cut into “3X3 cm2” area, hence the mirrors are connected to body using the Flexi Quick.

Paraboloid collector after attaching mirrors are as shown in the below fig.4

Fig. 4: Sector of G.I Sheet

The Body of the collector after attaching the sheet is shown in fig.5
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Fg. : Paraboloid after attaching the sectors

Now the gripper for holding the container is fabricated from hollow mild steel rods and attached to the solar collector. Care is
taken while fixing gripper, so that it is located exactly at the focal point. From sun rise to sun set, the angle of incident rays also
changes and hence the focal point may change slightly.
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Fig. 6: Dish after fixing mirrors

Hence we need to adjust the gripper position according to the position of the Sun, The top position of stand is fitted with
clamp and screw by means of Welding. The collector can be fitted on to the stand and fixed at a particular position, depending on
the position of the sun. Adjustment is provided in the solar collector. To rotate the collector according to the position of the sun,
the above mentioned ball & socket joint can be used. Nut and bolt assembly is used here, by loosening the nut, we can rotate the
solar collector to the required angle and then we can fix it by tightening the nut, as shown in fig.7.
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1VV. OBSERVATIONS AND CALCULATIONS

A. Testing

The following observation are taken in daily situation were during the presence of the sunlight the various parameters are made
ready for the following criteria under the atmospheric condition as follows, in presence of various equipments that are facilitated
on factors that are depending upon thermal characters as per the need of experiment on 17 march 2014.

Initial Temperature of working fluid(water) is 10°C

Table -1

Showing the water test values

I1r-1 ":ﬁ] T. Ambient Temperature °C | T, Receiver Temperature °C
10.00 10 13
10.20 20 25
10.40 32 30
11.00 33 35
11.20 33 40
11.40 33 45
On the same day the readings were taken in the afternoon time. Then the following values are obtained. Initial Temperature of
Water = 20 °C
Table - 2
Showing the water test values
|-II—’] "Sr?] T, Ambient Temperature °C | T, Receiver Temperature °C
12.35 20 30
12.55 25 37
01.15 36 40
01.35 36 45
01.55 34 60
02.20 32 110

B. Thermal Analysis
— Diameter of Aperture = 1.2m

—  Diameter of Absorber ring = 0.13m
Aperture Area = (u/4) x D2

= (3.14/4) x (1.2)2
= 1.1304 m2.

Absorber Ring Area = (n/4)xd2 = (3.14/4) x (0.13)2

Concentration Ratio =

= 0.0132665 m2
EffectiveAperture area(Aa)

Absorber Ring area (Aabs)

113 _ 5o
~0.013 7

For flat plate collector A, = Ags and thus maximum energy flux per unit area of receiver may be limited to about 1kW/m?,
while in the case of focusing collectors A./Aqxs May vary unity to m/s.

Note: 1litre=0.001 cubic metre

Collector Thermal Efficiency (n.) = pvCp(T2 —T1)/IbAa (neglecting losses)

Where ‘p’ is density of water,
V' = 0.4x0.001 cubic metre;

Cp = 418x103]/kg Oc;
T2 = 1100c;

T1 = 260c;

Ib = 600W /m2

t = 20 min.

nc

(1x0.0004x4.18x103x(11026)

(600x0.0132665)
nc=17.64%
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V. CONCLUSION

In this project work we have fabricated a parabolic dish type of solar collector for domestic applications. The collector which we
are fabricated is able to reach temperature maximum upto 1100 C within 15 minutes. The main research fields for this work are
cost saving, and reduction of carbon dioxide emission into the atmosphere. It is concluded that it is an alternative solution to
solve the need of thermal energy in various applications and exclusively for rural applications for drying the food grains and
frying, blistering. It is very useful heat transfer equipment and this type of concentrating collectors is used for applications where
efficient operation is required for fluid temperatures in excess of 1100C.
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Fig. 9: showing the rise in temperature till 450C
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Fig. 10: showing the rise in temperature of steam till 1100C

Figure showing the rise in temperature of steam till 1100C

In the Present energy calamity scenario, it is required to exploit new and Echo friendly type of energy sources, and also it is
time to awaken the society about renewable energy sources. A lot of research work is going on the Parabolic Dish type Solar
Collector globally to increase its effectiveness in practice. The Solar Energy is abundant in nature and this type of solar
collectors is most effective in converting the Solar Energy into useful Energy. Hence these types of Collectors reduce the future
energy crisis problems to a reasonable extent.
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