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Abstract - One  of  the  major  problems  the  developing  India  faces  is  to deliver  adequate  power  to  all  the  states  of  
the  country.  The problem is grave than it appears. Over one lakh villages are unelectrified. According to International 
Energy Association around 400 million people that is 36% still live without reliable energy. 
The method which I am advocating is the use of solar energy. The paper mainly deals with the economics of the technology 
‘Solar power concentrators’ in dairy industries. 
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WORKING 
 
The main aim of solar power Concentrators is to 
convert solar energy into heat. This can be done by 
using solar panels made from silicon along with 
Fresnel lenses. The Fresnel lenses are used to 
concentrate the sunlight on to the silicon plate. If 
Fresnel lenses were not present then this would 
require that silicon panel to be of larger size which 
will increase the cost highly which is undesirable. 
Due to the cost reduction in terms of size of solar 
panel it is possible to introduce a higher quality of 
solar cells.  
 
Moreover it can also be used to produce electricity. A 
power tower system uses a large field of flat, sun-
tracking mirrors known as heliostats to focus and 
concentrate sunlight onto a receiver on the top of a 
tower. A heat-transfer fluid heated in the receiver is 
used to generate steam, which, in turn, is used in a 
conventional turbine generator to produce electricity. 
Some power towers use water/steam as the heat. 
 
EFFECTS ON VARIOUS FIELDS 
 
In dairy industry heat is basically used in 
pasteurization of milk. Around 30% of energy is used 
up in water heating in dairy which uses fuels. The use 
of fuel can be appreciably cut down by using solar 
power concentrators.  
 
Pasteurization requires a maximum temperature of 
140-150 degree Celsius. Based on the experiment 
conducted Mahanand dairy was able to save up to 
20,000 litres of fuels per annum and it was possible to 
pasteurize30,000 litres of milk approximately. 
 
In case of Chitale dairy it saves around 40,000 to 
42,000 litres of fuels per year reducing co2 emissions 
by 120-130 tons every year. 
 
FEATURES OF PLANT AT MAHANAND 
DAIRY                       
 
 

 
 

• A solar driven milk pasteurizer based may 
cost approximately INR 4.5 million.  

• The cost decreases with support from 
MNRE (Ministry of New and Renewable 
Energy) as capital subsidy  

• A system has an operational lifetime of 20 to 
25 years. 

• Fuel saved per day = 80-100 litres 
Fuel saved every year = 29200 – 36500 litres 

 
1 barrel = 119.24 litres 
 

 
The above table represents the expected fuel prices in 
dollars per barrel as provided by International Energy 
Association. 
 
It is observed that it approximately is a straight line 
curve. So continuing the trend we get 
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So the net savings on fuel are - 265 lakhs (assuming 
dollars to Rs conversion 1$ = 65 Rs) 
 
As an official statement by the Mahanand dairy on 
their website they have managed to save around 4 
lakh per annum which means 80 – 100 lakhs over the 
entire plant life. Note that the statement was made 
based on the data from 1990. 
 
MNRE provides a capital subsidy of Rs 6,000 per sq. 
m of aperture area for dual axis automatically tracked 
system.  
 
The system installed at Mahnand dairy has an 
aperture area of 169 sq. m. Therefore it received a 
subsidy of 10 .14 lakhs. 
 
According to Income Tax rules, any investment in 
solar equipment will be eligible to avail 80% 
accelerated depreciation (AD) on the investment, i.e., 
80% of the capital value of the equipment can be 
expensed in the first year itself. This helps in 
reducing the taxable income, thus reducing the tax 
payment. 
 
Thus it also received a subsidy of 9.56 lakh thus the 
total subsidy amounting to 19.7 lakhs. Thus the cost 
of project being reduced to 25 – 30 lakhs. 
 
On the analysis the payback period turns out to be 
around 3-5 years.  
 
Thus based on the above analysis considering the 
future fuel prices we would save around 230-240 
lakhs up till the plant life. 
 
HOSPITALITY INDUSTRY 
 

• This technology is quite useful in hospitality 
industry as a large number of meals can be 
made at a time 

• This was first tested in India in ITC Maurya  
hotels Delhi 

• Here are some facts on how the hotel has 
immensely benefited from this  technology 

• The hotel has managed to save around 
40000- 42000 litres of fossil fuel per year 
and reduce carbon dioxide emissions by 
around 110 – 130 tons per year. 

• The success in hospitality industry can also 
be attributed to the fact that apart from 
cooking the heat generated is used for 
laundry as well as to provide hot water for 
bathing. 
According to the statement released by the 
hotel solar power concentrators help them 
save 13 litres of diesel every hour. 
Fuel saved per year = 41,000 litres 
                                = 342 barrels 
 

 
 

 
 

 
 

Therefore cost of fuel saved = 331 lakhs 
Aperture area of the plant = 169 square 
metres 
Subsidy provided = 10 lakhs 
Project estimate cost = 25-30 lakhs 
 
10 times profit expected. 
 

CONCLUSION 
 
The analysis in above fields has been taken 
considering the world fuel prices. If the company is 
acquiring the fuels at a larger cost then the profit 
margins could even be higher. This technology 
though has its limitations in being used in certain 
sections of society it has been proven experimentally 
and through the above analysis that it can be 
definitely used in in certain industries as it provides 
ecological as well as economic benefits. 
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