NOVATEUR PUBLICATIONS

International Journal of Research Publications in Engineering and Technology [IJRPET]

ISSN: 2454-7875
VOLUME 3, ISSUE 4, Apr.-2017

SOLAR HEAT COLLECTOR BASED FURNACE

MR. NIKHIL REDKAR
B.E.- Mechanical, G. V. Acharya Institute of Engineering and Technology, Shelu Raigad, Maharashtra, India
nikhil.redkar96 @gmail.com

MR. KUSHAL SAHA
B.E.- Mechanical, G.V. Acharya Institute of Engineering and Technology, Shelu Raigad, Maharashtra, India
kushal.s20@gmail.com

MR. MOHNISH DEORUKHKAR
B.E.- Mechanical, G.V. Acharya Institute of Engineering and Technology, Shelu R,
mohnishdeorukhkar02Z@gmail.com

ABSTRACT:
Human life is mainly dependant on metals, or,

to be precise, on the various tools made out of metals.
On the same lines, metal tools and materials are
mostly being made in furnaces, where, metal is melted
and then re-solidified into finished commodities. But,
the adverse factor that lies here is that furnaces use
non-renewable sources of energy. These are not only
getting depleted day by day but are also creating

formed on burning them.
If we can direct solar energy into
would not only arrest the use of non-renewable
but also help in reducing pollution. Moreo
availability of solar energy is
minimal
We receive very i
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L. INTRODUCTIO
Solar Furnace is optical system in which the
solar radiations received’by the collector are concentrated
into a small area. If this highly concentrated radiant energy
is received into a cavity, heat is generated and very high
temperatures can be attained. This cavity, which is the
actual furnace, is a minor part of the whole assembly which
totally depends on the proper working of solar collector.
Solar energy is a combination of heat and light
energy and therefore has a tendency to get reflected.
Hence, if numerous reflective surfaces are arranged in a

manner such that all solar energy incident on them would

d, Maharashtra, India

ective surfaces of
iFfror is used

a better heat source. This
known as focal point and
ce to the point is known as

A concave reflective surface can be made from
mirrors by two methods. The first method is use of
numerous flat mirrors arranged on a concave surface. The
second method is use of an originally concave shaped
mirror. Of these two methods, the second method is more
effective because if flat mirrors are used, a focal area is
obtained and attaining a focal point is difficult. On the
contrary, if concave shaped mirror is used, a sharp focal
point can easily be obtained. But use of mirrors make the
system costly.

B. ALUMINIUM FOIL:

Aluminium acts as a highly reflective material.
Aluminium foils are cost effective as compared to mirrors
and also easily available. But creating concave surface
becomes difficult from aluminium foil because of low
tensile strength.

C. MYLAR SHEET:

Mylar sheets make use of BoPET (Biaxially-oriented
polyethylene terephthalate). Vaporized aluminium is
deposited to form a film on BoPET. Mylar sheets have high
reflectivity. Other properties are high tensile strength,
chemical and dimensional stability. Moreover, they are also
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cheap and easily available. Hence, they overcome all the
limitations of mirrors and aluminium foil.

III.CONSTRUCTION OF MODEL:
Various subparts of the complete model include
collector dish, clamp, crucible and base structure.
A. CONSTRUCTION OF COLLECTOR DISH:

e The first consideration is the material to be used
for collector dish. Since collector dish would have
the concave reflective surface mounted into it, it
should possess properties like high rigidity and
low weight. Hence, wood is chosen.

e The second consideration is shape of collector
dish. Circular shape can provide better concave
results but is difficult to be made from wood.
Moreover, when such systems are manufactured
on larger scale, circular shape can prove less
efficient because when many circular shapes are
joined together, the area between them becomes
ineffective. Hexagonal shape overcomes all these
limitations. Hence, hexagonal shape is chosen.

e The mylar sheet is stretched on the collector di
which forms its front part.

e Therear part is covered using plywood. B
assembly is sealed using silicone afi€
tape. Then, the rear panel is drilled and
Vinyl Chloride (PVC) pipe fitting is used to atta
ball valve assembly.

e Air leaks in the chamb d. A vacuum

pump is used to s

ate perfect concave
ecision tool. It also
te concave surface.
effective since all
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B. CONSTRUCTION OF CLAMP:

As sun changes its position throughout the day, so
the entire collector dish is provided with such
degree of freedom so as to track the movement of
sun.

Below shown is a clamp for wooden frame that
has pivot on two ends to provide a rotary motion

when rested on base structure.
APEGPED 0-+-9@-1

concentrated. When metal
it would be exposed to

can be melted or subjected to very high
temperature is a crucible.

Basically, this container would be working as the
actual furnace in the entire setup.

Various metal containers are available. But the
properties that crucible should possess are
sustaining high temperature and good conduction
of heat.

Hence, copper container is used as a crucible in
actual model.
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D.CONSTRUCTION OF BASE STRUCTURE:

Base structure is made of tubular mild steel
members, designed to be sturdy and light weight.
The structure provides 100° pivot rotation and
360° base swivel which results in total coverage of
sun’s position throughout the day.
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are not only environment friendly but also economically
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efficient.

V.FUTURE SCOPE:

A heat source is of great importance to the field of

engineering. Heat has numerous applications if it can be
directed properly.

The solar collector creates a heat source at focal
point. One of the applications is creating a furnace at that
point as described in this artigle. A few other applications
are as follows:

A. STIRLING ENGIN
Stirling engine is a

E. FINAL ASSEMBLY:

Ay !
A

xternal combustion engine. It

eused in

ood till the b ns into ashes.

he heat sourcelereated by solar collector can come into

picture here. InStead of using various fuels for wood

burning, constant supply of heat by solar means can be
gvided.
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IV.ADVANTAGES:
A solar heat

other ways. A sourc
engineering.

e of energy.
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