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Abstract— The renewable energy is become growing
importance in the world day by day. Every country
developing their renewable energies resources. The thermal
power plants needed to produce large amount of water,
steam for rotating turbine and coal is used for generation of
the steam. The concentrator used for generating the steam
has a better option in the future of electricity generation. In
this research work the different types of solar concentrator
studied and the results are collected for Fresnel lens at
different days for same place.
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I. INTRODUCTION
A. General
The development effort in optical components for optimally
concentrating solar energy has thus far emphasized
reflecting elements, such as cylindrical and compound
parabolic mirrors.[1] An optimum convex shaped
nonimaging Fresnel lens is designed following the edge ray
principle. The lens is evaluated by tracing rays and
calculating a projective optical concentration ratio[2].
Kwangsun Ryua asserted about a new arrangement of solar
concentration optics utilizing modularly faceted Fresnel
lenses to achieve a uniform intensity on the absorber plane
with a moderate concentration ratio. The uniform
illumination is obtained by the superposition of flux
distributions resulted from modularly faceted Fresnel lenses
[3]. Daniel Chemisana presented the study on the photo
module concentrator using the fresenel lens for building
power utilization [4].In this reserch paper we have presented
the low pressure steam generation using the fresenel lens
concentrator.
B. Different Types of Fresnel Lenses
The Fresnel lenses are used for concentrated the photons of
sun on the area of application. The Fresnel lenses are mainly
classified as imaging and non imaging type. The following
are the types of Fresnel lenses:
1) Imaging Type
a)
Spherical
A spherical Fresnel lens is equivalent to a simple spherical
lens, using ring-shaped segments having each a portion of a
sphere, and capable to all focus light on a single point. This
type of lens produces a sharp image, although not quite as
clear as the equivalent simple spherical lens due to
diffraction at the edges of the ridges.
b)
Cylindrical
A cylindrical Fresnel lens is equivalent to a simple
cylindrical lens, using straight segments with circular crosssection, focusing light on a single line.

This type produces a sharp image, although not quite as
clear as the equivalent simple cylindrical lens due to
diffraction at the edges of the ridges.
2) Non-Imaging
a)
Spot
A non-imaging spot Fresnel lens uses ring-shaped segments
with cross sections that are straight lines rather than circular
arcs. Such a lens can focus light on a small spot, but does
not produce a sharp image. These lenses have application in
solar power, such as focusing sunlight on a solar panel.
b)
Linear
A non-imaging linear Fresnel lens uses straight segments
whose cross sections are straight lines rather than arcs.
These types of lenses focus light into a narrow band. It can't
produce a sharp image, but can be used in solar power, such
as for focusing sunlight on a pipe, to heat the water.
II. EXPERIMENTAL SETUP
In this study, the water is circulated with the help of electric
pump through copper coil. The flow of water is
continuously maintained with the copper tube and copper
tube is placed with the parabolic solar collector. The
radiation from the sun is attracted towards the parabolic
collector by means of used glass reflector and Fresnel lens.
The radiation of the sun is trapped by the Fresnel lens and it
is transferred to the copper coil. The solar radiation is again
reflected on the copper coil. The heated water is then passed
into a cool water tank where the evaporator coil is provided
within it.
The evaporator coil losses it absorbed heat into the
cool water, and steam get collected in the circular type tank
chamber which is kept air tight. The air tight chamber serves
for steam storage. The steam is then passed to the
application area. The flow of water is kept in control with
flow control valve. The temperature of inlet and the outlet
water is measured by the k-type thermocouple.
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Fig. 1: Experimental Setup
The temperature is recorded for each mass flow of
water and the reading for each flow rate is recorded. The
pressure of steam is recorded by the pressure gauge and
corresponding temperature is recorded by the temperature
indicator. The circulation of water is kept continued with
used to pump so that the efficiency of steam generation is
improved with hot feed water. The global radiation for the
experimentation is measured with the help of solar
pyranometer and wind velocity is recorded by the
anemometer.
III. EXPERIMENTAL PROCEDURE
In this study, the water is circulated with the help of electric
pump through copper coil. The flow of water is
continuously maintained with the copper tube and copper
tube is placed with the parabolic solar collector. The
radiation from the sun is attracted towards the parabolic
collector by means of used glass reflector and Fresnel lens.
The radiation of the sun is trapped by the Fresnel lens and it
is transferred to the copper coil. The solar radiation is again
reflected on the copper coil. The heated water is then passed
into a cool water tank where the evaporator coil is provided
within it.
The evaporator coil losses it absorbed heat into the
cool water, and steam get collected in the circular type tank
chamber which is kept air tight. The air tight chamber serves
for steam storage. The steam is then passed to the
application area. The flow of water is kept in control with
flow control valve. The temperature of the inlet and the
outlet water is measured by the k-type thermocouple. The
temperature is recorded for each mass flow of water and the
reading for each flow rate is recorded. The pressure of steam
is recorded by the pressure gauge and corresponding
temperature is recorded by the temperature indicator. The
circulation of water is kept continued with used to pump so
that the efficiency of steam generation is improved with hot
feed water. The global radiation for the experimentation is
measured with the help of solar pyranometer and wind
velocity is recorded by the anemometer.
IV. RESULTS & DISCUSSIONS
The experimentation is carried out in such way that the
performance of the Fresnel lens is tested for different flow
rate of water given for steam generation. The following
results were obtained at different flow rates with the used of
Fresnel lenses and without using Fresnel lens.
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Table 1: Reading of Experimental Work

Fig. 2: Variation in Temperature with Time at Flow Rate of
1.66 Ltr/Min

Fig. 3: Variation in Solar Intensity with Time
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Table 2: Reading of Experimental Work

Fig. 4: Variation in Temperature with Time at Flow Rate of
2.66 Ltr/Min

Fig. 5: Variation in Solar Intensity with Time
Variation in Pressure of Steam with Inlet and Outlet Feed
Water Temperature:The Figures 1.6 & 1.7 shows the variation in the
pressure of steam with feed water inlet and outlet
temperature at different flow rates. The steam generation is
depends on various parameters such as, solar intensity,
temperature, mass flow rate and specific heat of the fluid. At
1.66 LPM, specific heat of the feed water is less and higher
temperature difference is reported. The pressure of steam is
increases with increasing in the heat input and mass flow
rate of water. The following figures show the variation in
steam. The maximum pressure of steam is obtained at outlet
temperature of 70 oC with the maximum flow rate of 2.66
LPM.

Fig. 6: Variation in Steam Pressure with Inlet and Outlet
Temperature at 1.66 LPM

Fig. 7: Variation in Steam Pressure with Inlet and Outlet
Temperature at 2.66 LPM
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V. CONCLUSION
The renewable energy utilization for steam generation is can
be necessity in order to save the fossil fuel. The following
are the conclusion made on the basis of presented study.
 The maximum temperature attained from feed water is
68.3, 70.2 and 71.4 oC respectively in between 1.00 pm
to 2:30 pm.
 The maximum pressure obtained from the experimental
results is 2.80 Psi with 2.66 LPM mass flow rate.
 Temperature difference is maximum at the 2.66 LPM
mass flow rate and minimum at 1.66 LPM.
 Initially, Temperature difference increases because heat
flux is maximum from 9:30 am to 12:30 pm and
afterwards, temperature difference goes on decreasing.
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