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ABSTRACT

‘Chilsol’ is an incubation idea for entrepreneupsbased startup which incorporate transfer of sahigeration
based technology, research and development oniffaregent trends and service sector. Transfeeaifriology section of
‘Chilsol’ can include the extension based actigitier the popularization of solar refrigeration é&hdechnologies in rural
areas. Import export section of transfer of tecbgplwing which will be a bridge to introduce advaddechnologies to
our country and to showcase low cost indigenousrtelogies to the global market. Research and dpusdat wing will
be focusing on innovative solar refrigeration temlbgy. Service sector division of ‘Chilsol’ can based onsite services
for the installed solar system which is being ofstan demand on call basis and mobile app baswétes. ‘Chilsol’ can
provide the platform for the sellers and buyersirdsrnational level consortia where business amwwation can be
discussed using the opportunities of e-commercercgs of income for this project can be obtainednfrservice fee,
MNRE and other government projects. ‘Chilsol’ vii# having high outcome and impact with 2.72 BGoratid a payback
period of 2 years and 8 months. Hence this wilteebest project under propagation and entreprshgudevelopment of

low carbon technologies.
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INTRODUCTION

India is among the world leaders in agriculturadgarction much of our produce goes waste due tonalsef
proper storage facilities mainly refrigeration. Kifish and meat are also adversely affected duado of refrigeration.
Usage of CFCs from present refrigeration systemctdtl the environment adversely. Medical faciliaes also adversely

affected due to break in the cold chain hence éweldpment of low cost refrigeration system is vesgential India.

In principle, solar energy can be used to drive type of refrigeration system: compression or gtson.
However, in most of the cases, the direct utilatof solar thermal energy for running refrigeratigystems is more
efficient. Thus solar energy based heat operatetesys are attractive. A solar refrigerator is aliogoappliance that is
operated completely with energy harnessed fromstive Solar-powered refrigerators are able to kemysipable goods
such as meat and dairy cool in hot climates, aaduaed to keep much needed vaccines at their ajgepEmperature to

avoid spoilage.

The need for tomorrow is the refrigeration systdrat tdoesn't emit any of the CFCs which has a sicanit
impact on ozone layer depletion which affects ttracgpheric balance. Solar power in substitutiorp$iéb reduce the

amount of carbon dioxide produced by the thermalgrglant when generating electricity.
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Startup ecosystem has been created through thepakey initiatives which would not only promote Bi#ps
particularly in the manufacturing sector but alee tmicro units would be able to graduate fastesraall and medium
units. If this objective is achieved the goal ofbjoealization through self-employment would be ctetg as
self-employment is the answer to providing job#® huge proportion of population in the econonhycattive age group.
This process would be fast tracked by the flagghipgrams well supported by the Skill India Missiahich would
facilitate availability of right skilled manpoweis &ntrepreneurs complain about skill mismatch. Githeat startups are
emerging as major job creators, governments botthetCentre and States need to put in place appteppolicy
framework for the start-ups.

MATERIALS AND METHODS

Global Warming and India

Global warming continues to increase, and the tiagutlimatic disasters ravage the country in aahated
manner. This can be attributed to the lack of re=es) and access to technology. To cope up withctimeate
change-disasters-security nexus, the country rkeeldave a better technical understanding, capéadiiiging, networking
and expansive consultation processes spanning seetipn of the society. The committees and orgaioas working to
counteract against the climatic disasters work pedeently from each other. The ongoing climaticngfes, with an
increase in a possibility of more disasters impoggeratives for a unity among all these bodies,ltieg) in an integrated
risk management framework, creating a common platfdor the committees to work on. India has a didtve
vulnerability profile as the poor are the most etiéel. Tremendous weather events take place mogeently and are
becoming more ruthless. Therefore the previousmgte of just rescuing the affected will not be egtounow, instead,
meticulous steps to prevent these disasters awgredq This can only be met if the strategies aalicigs can cope with

climate change, requiring the active participatiéthe government and the people.
Solar Refrigeration as a Solution

Solar refrigeration system will be a solution te tjlobal concerns over greenhouse gases being tmauleduce
refrigerator-freezers, which is having low energmsumption thereby cutting down the energy costk @eserves our
environment. In most of the developing third woellintries, adequate supplies of drinking waterwater for irrigation
are scarce commodity. Solar refrigeration providefsigerated, safe to drink potable water and atsdelps to keep
medicine or foodstuffs from spoiling. Lack of chill facilities severely limits the production ofri@us products like milk
and milk products. This technology gives the greelution for this problem. Advanced adsorption leindl represent one
of the new technology options that are under dgraknt. This invention can improve refrigeratingturaise coefficient

of performance, reduce energy cost of refrigeratinigjand has notable social and economic benefits.
Solar Electric Refrigeration

A solar electric refrigeration system consists nyaof photovoltaic panels and an electrical refrag@n device.
The biggest advantage of using solar panels foigezhtion is the simple construction and high allezfficiency when

combined with a conventional vapour compressiotesys
Solar Thermal Refrigeration

Solar thermal systems use solar heat rather tHanedectricity to produce refrigeration effect.
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Thermo-Mechanical Refrigeration

In a solar thermo-mechanical refrigeration systarneat engine converts solar heat to mechanicadd, wdnich in

turn drives a mechanical compressor of a vapourpcession refrigeration machine.
Sorption Refrigeration

Sorption refrigeration uses physical or chemicthkation between a pair of substances to produitigeeation
effect. A sorption system has a unique capabilitfransforming thermal energy directly into coolipgwer. Among the
pair of substances, the substance with lower kpiliemperature is called sorbate and the other liedcaorbent.

The sorbate plays the role of refrigerant.

Types of Solar Refrigeration Systems
e Solar Photovoltaic Operated Refrigeration Systems
» Solar Vapour Absorption Refrigeration Systems
» Ammonia — Water Absorption Refrigeration System

»  Water- Lithium Bromide Absorption Refrigeration $1%

Three Fluid Absorption Refrigeration System

Solar Adsorption Refrigeration Systems
RESULTS

‘Chilsol’ is an incubation idea for entrepreneupshiased startup which incorporate transfer of safigeration
based technology, research and development onigfaregent trends and service sector. Agribusiiessdia is a potent

field that needs to uplift by the government anddeethey are brought up by government and privatégipation.
Transfer of Technology Section

Transfer of technology section of ‘Chilsol’ can luide the extension based activities for the poma#on of
solar refrigeration based technologies in rurahar&xtension is the major area where India isitackwhere we have lots
of innovations in the laboratory it still lies tieer.Outreach of these technologies are under shashowthey are still
sleeping in files. There are lots of technologidsclv came as an application of solar refrigeratimd these areas are

focused by the chilsol solutions

Refrigerated cart: A carrier vehicle which can gatine fruits/ vegetables or related commoditiescivhivas
refrigerated by the solar technology which keepgsfteshness of the biological material. This witiprove the quality of
storage and prevents spoilage hence fetches meaket. This is the main drawback of existing systnfiood supply
chain that it cannot maintain the storage tempesadfi commodities hence this cart fill help to main the cold chain

system of India.

Medicinal supply chain maintenance: solar refritglasystem helps to maintain the temperature afedto
medicine which is very important for the maintereraf quality of medicine and helps to prevent thie ®ffect of

temperature variation.
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Ware houses: Solar powered warehouses will creadeastic change in the field of storage and supyly

warehouses. It will change the face of current suplpain of India and create energy efficient smeatehouses.
Import Export Section

Import export section of transfer of technology gvimhich will be a bridge to introduce advanced texdhgies to

our country and to showcase low cost indigenousnelogies to the global market.

There are lots of researches going on the solaigeehtion field in an around the world. The expesand
awareness about this is very limited among Indiaiason. Lack of facilities and funds limit Indiascope of research.
Import section of the ‘chilsol’ will try to collabrate with foreign traders and research labs to L to trends in global
research and market. It will also aim to import shuitable technology to Indian soil. Import sectigill be taking care of

relation with the global giants in this field amg to make tie up with the Indian companies.

Export section will work to showcase the achievetn@f Indian research to the global level and aryp lift the
indigenous technology to the global market. Tecbgiohl advantage and cost effectiveness will suagact the foreign

customers.
Research and Development Section

Research and development wing will be focusing reooiiporation of solar refrigeration technology feater
supply, cold chain systems for storage of farmHrpsoduces, solar refrigeration based transportaistem, and house

cooling.

Water supply of rural and urban India is a dreadftdne now days. Due to heavy draught and clintsege
water purification and availability of cold water $corching summer remains as a day dream forebpl@. The ‘chilsol’
will be concentrating the on supply of cold waterthe needy with low cost. It will be added to thdsting water

purification system with cheap cost.

R & D will be focusing on development of cold chaiystem for the value addition and freshness mamiee of
fruits and vegetable. Incorporation of existingigahous technology to the modern imported technolei) add flavours

to the R&D wing. Customization of foreign technoyogust be done to suit the technology to the Indizenario.
Service Section

Service sector division of ‘Chilsol’ can be basetsite services for the installed solar system whgheing
operated in demand on call basis and mobile appdbasrvices. On site services will be done by tiefegsionals.
The digital technology will revolutionize the fielts like other field. Electronic media will playkay role in accelerating

the services.

‘Chilsol’ can have village adoption program for tiyglifting the under privileged villages which tsetsocial face
of this start up. Social responsibility of chilgslto make the rural area smart with respect tamrdrea. ‘chilsol’ will act
as a perfect connector to convey the recent derwapin the practical mode in the form of villaggoption program.
Installation, free maintenance and free servicehiiol will help to spread the advantages of soddiigeration system in

the soul of India, the rural villages.
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‘Chilsol’ can provide the platform for the selleaad buyers as international level consortia whergness and
innovation can be discussed using the opportunitiescommerce. E-commerce is the growing facendian customers.
Chilsol will show its presence and act as a coresdadr the trade of solar refrigeration based pricand hence it can

revolutionize the untapped resource with greatésgal.
Economics of Startup

Sources of income for this project can be obtaifieth service fee, MNRE and other government prgject
‘Chilsol’ will be having high outcome and impacttwi2.72 BC ratio and a payback period of 2 yeaid &mmonths.

Hence this will be the best project under propagesind entrepreneurship development of low carbohnriologies.

Table 1: Cost Economics Cost Per Year (Rs)

CAPITAL COST LICENSING 10000
Furniture 50000
Demonstration 200000
Equipments (Lab) 100000
Other Direct Expenses 25000
TOTAL 385000

Operation Cost Purchasing 200000
Rent 120000
Salary 800000

Administrative Expenses 50000
Selling And Distribution 200000

Total 1370000

TOTAL COST 1755000
Expected Income Commission (Import) 500000

Sales 100000

E Business 800000

Service Charges 10000(

TOTAL 1500000

Table 2: Business Plan the Investment and Return isbulated below. It Will Help to Find Out h

1 2 3 4 5
Capital Investment 385000
Operation Cost 1375000 1650000 1980000 2376000 2ZRb1
Total Cost 17600000 2035000 2365000 2761000 3236200
Income 1500000] 2025000 2632500 3422250 4791500

CONCLUSIONS

It can be conclude that ‘Chilsol’ is an incubatimlea for entrepreneurship based startup which purate
transfer of solar refrigeration based technologgearch and development on par with recent trendssarvice sector.
Transfer of technology section of ‘Chilsol’ can lude the extension based activities for the pojmdsion of solar
refrigeration based technologies. Import exportise®f transfer of technology wing which will bebaidge to the global
market. Research and development wing will be fimguen incorporation of solar refrigeration tectogy for different
services. Service sector division of ‘Chilsol’ da@m based onsite services for the installed solstesy. ‘Chilsol’ can have
village adoption program for the uplifting the ungwivileged villages which is the social face bfststart up. ‘Chilsol’
can provide the platform for the sellers and buyersnternational level consortia where businessianovation can be

discussed using the opportunities of e-commercercgs of income for this project can be obtainenfrservice fee,
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MNRE and other government projects. ‘Chilsol’ vk having high outcome and impact with 2.72 BQoratid a payback
period of 2 years and 8 months with following adeages

* Reduce the load of conventional fuels which areddiy responsible for environment pollution.

» Eliminates the use of refrigerants like CFC, HFE ®thich are highly hazardous for Ozone.

* Reduces world energy shortage.

* Operates continuously for years as proven by pyp&tinits tested at various locations around thedwo

e Suits applications in a wide range of sizes, frartable 50-liter coolers to building-size air-cagjisystems.
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