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Abstract – The effective utilization of renewable energies is not yet achieved to optimize the utilization of non-

renewable energy sources because of various difficulties and hurdles to get easy practicable approach systems. By 

considering the needs of modern techniques to solve this problems  and meet the above challenge, we identifying 

one of the practically applicable novelty approach system to reduce the non-renewable energy utilization with 

effective utilization of the solar energy to treat the water and produce the electric power by introducing tetragonal 

Dipyramid magnifying glass dome system. This novelty approach of these duel system of treating water and 

generating electric power as a combined unit will leads to the technological development in the renewable energy 

resource utilization. 
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I. INTRODUCTION 
 

The way of the electric power generation in this modern 

world is totally eroding and depleting the renewable 

energy resources. Lot of modern techniques were 

identified to generate the electric power, but most of them 

do not reduce the utilization of non -renewable energies 

like coal, petroleum and fossil fuels or gases. It leads to 

the loss of sustainability standards of life and less 
conservation. The lack of water resources and scarcity also 

one of the main factor in futuristic life. Adjoining with 

physical, chemical, biological unit operations and 

processes of water treatments the solar heat magnification 

methodologies are required nowadays to reduce the cost of 

raw water treatment. In this context we bring the 

theoretical concept for the duel system of solar electric 

power generation and water treatment as a centralised unit.  

  

 

II. SOLAR RAYS ON MAGNIFYING 

GLASSES AND SOLAR CELLS 
 

The magnifying glasses intensify the sun’s rays 2000 
times onto photovoltaic cells, which increases the heat to  

 

3300 degrees Fahrenheit. While such heat will fry silicon 

in no time, its electronics actually stay just about six 

degrees above ambient temperature thanks to special heat 

convection and generous spacing of the electronics. It 

generates six or seven times greater power than flat panel, 

non-tracking solar panels.The efficiency of solar cells 

increases slightly with increased light, so having twice as 

much light hitting the solar cell gives more than twice as 
much power. In addition, the magnifying glass is cheaper 

than the solar cell, so if you build a magnifying glass that 

concentrates 10 times as much light into the solar cell, it is 

a LOT cheaper than building 10 times as many solar cells.  

 

The light must go through both the lens and the solar cell, 

so it is more important to point the array at the sun. This is 

addressed by the company in the article. The second is 

heat, as mentioned by previous answers. This can be 

addressed in several ways. One is to dissipate heat from 

the solar cell. Ideally, this heat should be used 
constructively. For example, there are combination electric 

and water heater solar collectors that provide electricity 

and the heat drawn off heats your water. Another option is 

to design a multi-layer solar cell that can convert the 

infrared light into electricity too. One layer absorbs the 

infrared light and converts it into electricity, and then the 
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visible light continues through that layer and hits the next 

layer, which converts that into electricity. Another option 
is to coat the lens with a material that reflects off the 

infrared light and passes only the desired frequencies of 

light. 

 

III. PROTOTYPE MODEL 

CALCULATIONS OF BOILING OF 

WATER WITH SOLAR ENERGY 
 

Sun's energy reaching the earth is very diffused. Were it 
not so diffused, life would have been difficult to sustain on 

Earth. Just walking in the Sun could give us Sunburns To 

be able to find the time required in which a teaspoon (a 

teaspoon of water is about 5ml) of water could have its 

temperature raised from room temperature (20° C) to the 

boiling point of water (100° C at sea level), we need to 

know the quantity of heat required to do this. The mass of 

5ml of water = 5 ml × 1 (g/ml) = 5 g 

 

The specific heat of water = 1 calorie per gram per 1°C 

rise of temperature. 
 

Rise of temperature = 100° C - 20° C = 80° C 

 

Quantity of heat required = mass of water × rise of 

temperature × specific heat of water = 5 g × 80° × 1 

calorie per gram per 1°C rise of temperature = 5 g× 80°C 

× 1/g-1°C = 400 calorie. 

 

We need to know the Solar Constant ie the amount of 

Solar Energy received per unit area per second at Earth's 

surface. The Solar Constant is a well measured quantity. 

Its value is 1.366 ×10³ Watt/metre² ie every square metre 
on Earth's surface receives 1.366× 10³ Joule of solar 

energy per second or each square centimeter receives 

0.1366 Joule of solar energy per second. 

 

A normal magnifying glass has a diameter of 10cm. 

 

Area of Magnifying glass receiving solar energy = π r² = π 

5² cm² = 25π cm² 

 

The energy received by a 5 cm radius magnifying glass = 

25π × 0.1366 Joule/sec = 10.74 Joule/sec. 
We can convert this energy into calories by using 

mechanical equivalent of heat. The value is 4.186 

Joule/calorie. 

 

The equivalent heat energy received by a 5 cm radius 

magnifying glass = (10.72 Joule/sec) ÷ (4.186 

Joule/calorie) = 2.563 calorie/sec.Time required to raise 

the temperature of 5ml of water from 20°C to 100°C by a 

5cm radius magnifying glass = (400 calorie) ÷ (2.563 

calorie/s) = 156 second. So by keeping the sun focussed on 

5ml of water (water needs to be put in a small thin glass 

ampule otherwise it would evaporate due to heat, by wind 
etc.) using a 5 cm radius magnifying glass it would come 

to boil in about 156 second. This gives a fairly good 

estimate of the time required. So that boiling of water with 
solar energy will kill the pathogens and reduce the 

temporary hardness of water and salinity a while.  

 

IV. SOLAR ENERGY MAGNIFYING LENS 

AND ELECTRIC POWER GENERATION 

BY TURBINES  
 

An apparatus that converts solar energy into electrical 

energy consisting of: 

 A water vessel, such as an old boiler 

 A flat surfaced heat sink circling the water vessel with 

multiple ends penetrating the water vessel, via water 

tight inserts immersed in the water 

 The multiple magnifying lens positioned above the flat 

surfaced heat sink that focus the sun's rays to heat the 

heat sink bring the immersed heat sink ends to boiling 

temperature 

 The steam created by the boiling water is captured by a 

steam accumulator 

 The steam from the accumulator is connected to a steam 
turbine by a steam line 

 The steam turbine is mechanically coupled to an 

electrical generator, and 

 Electrical energy from the generator is connected to the 

load. 

 

 

 
 

Fig.1. Process Design (Figure shows the arrangement of 

tetragonal di-pyramid system for solar energy water 

treatment and power generation on water storages.  

 

Fig.2. Process Design (Figure shows the arrangement of  
solar energy electric power generation on water storages.) 
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Fig.2. Process Design (Figure shows the arrangement of  

solar energy electric power generation on water storages. 

 

V. STEAM TURBINE AND ELCETRIC 

POWER 
 

A steam turbine is a rotary heat engine that converts 

thermal energy contained in the steam to mechanical 

energy or electrical energy. From a thermodynamics point 

of view, the performance of steam turbines can be derived 

from the Rankine cycle theory, an idealized 

thermodynamic cycle of a constant pressure heat engine 

that converts part of heat into mechanical work. 

 

The Rankine cycle is an idealized thermodynamic cycle of 

a constant pressure heat engine that converts part of heat 
into mechanical work. In this cycle, the heat is supplied 

externally to a closed loop, which usually uses water (in a 

liquid and vapor phase) as the working fluid. In contrast to 

the Brayton cycle, the working fluids in the Rankine cycle 

undergo the phase change from a liquid to vapour phase 

and vice versa. So that the duel system as a combined unit 

we can treat water and produce electricity. 

 

 
 

Fig. 3.  Rankine Cycle Ts Diagram For Steam Turbine 

VI. CONCLUSION 
 

In order to reduce the carbon foot prints on the 

environment, to ensure the sustainability standards of life 

in future, optimum utilization of non-renewable energy 

resources and to develop the modern techniques to satisfy 

the needs of water demand and electric power demand. A 

centralized duel operation unit of solar energized 

magnifying glass tetrahedral Dipyramid shape system 
adopting for renewable energy utilization influences in 

future leads and give the hope of sustainability with great 

scientific developments for human development and 

settlements in future. 
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