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Energy plays an important role in improving the productivity in agriculture sector, industrial sector and service sector.

This will directly have a predominant impact on economy and employment opportunities.  Developing countries are facing shortage of power in view of the lack of sufficient conventional energy sources.  The per capita energy consumption rate in developing countries is very low about 400 units when compared to the developed countries about minimum of 8000 units.  To bridge this gap and also to improve per capita energy consumption levels, it is only possible through renewable energy technologies.
Limitations of conventional energy sources:

1. Resources for power generation i.e. coal, gas etc. are limited

2. The hydro power is seasonal and varies depending upon the rain fall in the catchment areas

3. Submersion of land area due to raise in water level

4. Centralised power generation and distribution of the same to long distances will result in high T & D losses

5. The energy conversion process from thermal power projects results in emission of green house gases.

Advantages of utilising renewable energy sources

1. These resources are locally available and everlasting

2. The conversion process does not involve in emission of green house gases

3. The power generation is at local level and does not involve in T & D losses

4. The systems are modular in nature

Types of Renewable energy technologies:

· Solar 

· Wind

· Biomass

· OTEC

· Wave energy

· Geo-thermal energy

· Fuel cell technologies
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Solar energy is utilised in three different forms 

· Solar thermal 
· Solar photovoltaic and 
· Solar passive architecture.

Solar Thermal

Different applications of solar thermal energy are:

a) Solar water heating systems
b) Solar cookers

c) Solar dryers etc.

Solar water heating systems help in conservation of conventional energy and also, fossil fuels used in heating water in domestic sector, commercial sector and industrial sector. This technology is becoming very popular in southern states of India, as the local governments realised its importance and extending incentives like rebate in the electrical tariff, concessions in fixing the property taxes etc.

Solar Cookers.

There are different models of solar cookers:
a) Box type solar cooker – suitable for use by individual families

b) Parabolic dish type solar cooker – suitable for cooking food for 10 – 15 people and also, to prepare several other items. In small hotels for preparation of break-fast items and tea / coffee during sunny hours without using any fossil fuel.
In Andhra Pradesh, a model smoke free village was created by making all the house-holds to use this parabolic cooker.  In this village, the villagers are using these cookers for not only cooking their food but also, preparing other items like biscuits, cookies and potato chips and selling these items for income generation. This can be replicated at many places for saving the fossil fuels and also as an additional income generation to the villagers.

Community cookers

This model facilitates coking food for 50 people.  The cooking can be inside the kitchen. This systems can be installed in residential schools, canteens etc.

Steam cooking

Where the cooking energy needs are for more than 500 people, solar steam cooking systems can be used.

In India, steam cooking systems are installed at many places and are functioning satisfactory.  In fact the world’s largest solar steam cooking is functioning at Tirupati (Temple town) in Chittoor district of A. P. where daily 30,000 meals are prepared with solar steam cooking system.
Solar dryers

This is one of the best technologies suitable for creating rural employment.

Dehydration process helps in preservation of fruits, vegetables by reducing the moisture content and improving the shelf life up to 6 to 10 months period.

Preparation of fruit bars i.e. mango bar, mixed fruit bars, drying of edible forest produce are best suitable applications in rural areas for reducing wastage and income generation to the rural people by gaining value addition. Solar drying in industrial sector is also developed for conservation of fossil fuels and electrical energy consumption and also reducing the cost of finished process. Tea leaves drying, Tobacco drying etc. are few applications in industrial sector.

Solar Photovoltaic

This technology facilitates in converting the solar energy into electrical energy and is being used for applications like

1. Lighting

2. Water pumping

3. communication systems

4. Remote area villages electrification

5. Telecom applications

6. Traffic signalling

7. Railway signalling systems etc.

Renewable Energy Training & Testing Centre at Swamy Ramanandha Tirtha Rural Institute

Renewable energy Training and testing centre was established with the financial assistance from UNIDO through YES Campaign. Here the training course of one month duration in each area i.e. Solar Thermal, Solar Photovoltaic and Solar Drying are being conducted regularly.  Unemployed youth are attending these training courses and some of them are getting absorbed in the companies and some of them are opting for self-employment.
Solar Passive Architecture
This technology is applied in building construction activities.  Depending on the climate zones solar passive architecture features are incorporated in the building design.  This will help in conservation of conventional energy sources up to 30%.  Green Business Centre constructed by CII – Godrej at Hyderabad, Andhra Pradesh has got platinum rating from G.B.C., U.S.A.
Bio-energy
Bio-gas & improved smokeless wood burning stoves are two important schemes being promoted by Ministry of Non-conventional Energy Sources, New Delhi in rural areas for conservation of the fossil fuels i.e. Firewood, kerosene, L.P.G etc..

Bio-gas

Two models of bio-gas plants are being constructed.

1. Low cost “Deenabandu” model for individual families

2. Floating drum model bio-gas plant for community and institutional purposes.


The main raw material used for producing Methane gas in this bio-gas plant is animal waste (Dung). Bio-gas plants with kitchen waste and human excretion are also developed and also in use.

Improved smokeless wood burning stoves
These models help in improving the thermal efficiency of wood burning stoves and also help in creating smoke free kitchen.  They will also help in reducing the consumption of fire-wood and also, helping the children and women from eye and lung diseases caused due to smoke.
For meeting the energy needs, power can be generated from the following resources by duly identifying the feasible sites.

     Wind

     Biomass

     OTEC

     Wave energy

     Geo-thermal energy

     Fuel cell technologies etc.
All these resources will help in improving per capita energy levels in developed countries and also creating employment for semi skilled and skilled and qualified persons and also additional income generation to the rural people.

Employment opportunities
To promote these technologies, it is essential to build sufficient infrastructural facilities at all levels for testing, servicing installation and maintenance of the system.

The man-power requirement for these activities involve

· Engineers

· Scientists

· Skilled

· Semi-skilled

· Helper

These technologies will immensely contribute for improving the quality of life in rural areas, employment opportunities and facilities in conservation of conventional energy sources i.e. electrical energy and fossil fuels like firewood, coal, kerosene, petroleum products.
Contribution towards reduction in environment pollution is also significant.






- - -
Facilities available at SRTRI are useful for imparting training to youth from YES network countries, in solar energy technologies, for systems assembling, installation and servicing and also in food processing technologies with solar dryers.
Utilising solar energy, implementing biogas and improved smokeless wood burning stoves schemes will help in conservation of fossil fuels / conventional electrical energy 

· Employment /Self-employment opportunities

· Environment protection

- - -
SOLAR WATER HEATING SYSTEM – ENERGY CONSERVATION & ENVIRONMENT PROTECTION
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Energy

Energy, Economy & Environment are the three inter-related areas having direct correlation for development of any nation.  Per capita energy consumption is an index for development of any nation. Per capita energy consumption in our country is about 400 units which is very low compared to per capita consumption of developed nations which is about 8000 units.  Power generation with conventional sources has certain limitations and also associated with environmental problems.

Disadvantages & limitations of conventional energy

· Emission of Green house gasses

· Submersion of low lying areas

· Consumption of fossil fuels towards transportation of raw material i.e. coal

· Resources are limited and may not be able to meet the increase in demand

· Centralised power generation results in high losses in transmission & distribution

· De-forestation will have adverse effect on climate change

We are witnessing power shortage in all sectors i.e. industrial, agriculture, commercial etc.  This is directly affecting the productivity.  We are also facing the frequent increase in the cost of petroleum products which has direct impact on our countries economy.

What is the alternative to this crisis?

We are bestowed with natural resources abundantly for converting into energy and utilising to meet our requirements
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A. Renewable Energy Technologies
Solar energy

Sun radiates 180 billion MW of energy over the earth.  The three exclusive technologies for utilising solar energy are:-

· Solar photovoltaic technology

· Solar Thermal technology

· Solar Passive architecture

Solar P.V. Technology

The process involves conversion of solar energy into with electrical energy and utilising it for various electrical applications like lighting, water pumping, communications, BIPV etc.
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Solar thermal technology

The process involves utilising heat energy from solar radiation for heating, cooking, drying applications and power generation etc.

· Solar water heating system

· Solar cooking system

· Solar drying system

Solar water heating systems

Hot water is required for various applications like

· Bathing

· Washing

· Cooking 

· Boiler feed water for industrial application etc.

Important components:
· Solar flat plate collector

· Insulated hot water storage tank

· Insulated hot water pipeline

· Electrical back-up

Solar flat plate collector

Front glass glazing

Absorber area with fins made out of copper sheet with embedded riser copper tubes to carry water 

Insulation to reduce heat losses

Outer metallic box

Hot water storage tank made out of 304 grade SS sheet with puff insulation or glass wool or mineral wool insulation.
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Types of Solar water heating systems

a)
Thermo-syphon system

b)
Forced Circulation system

Thermo-syphon system

Principle of operation is very simple. Movement of water takes place due to difference in temperature i.e. hot water being less in density will be pushed up by comparatively lower temperature water from the bottom of the riser tube. The process continues during sunny hours and, the system up to 3000 LPD capacity can be operated with this principle.

Forced circulation system
For systems of higher capacity i.e. above 3000 LPD, we need to use electrical driven pumps to circulate water at required pressure in all the collectors.  

System sizing

Capacity of the S.W.H. system will be decided basing on end user category.

Residential purpose 

: 20 ltrs / head

Hotels



: 35 ltrs / head

Star hotels


: 50 ltrs. / head

No. of utility points : i.e  No. of Bath rooms

Hot water requirement for applications other than bathing

Whether connection is required for kitchen 

Water requirement for other purposes i.e. washing clothes etc.

For industrial application, as boiler feed water, the system will be designed on case to case basis.
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Cost economics

Savings

By installing one 100 LPD S.W.H. system the savings per annum compared with Electrical energy & L.P.G. are indicated herein.

Electricity
1500 KWH

LPG

265 kgs.

Depending on the Electrical tariff applicable to the end user the pay back period of investment varies from 2 to 3 years.

In majority of the cases Electrical geysers are used for heating water. Hence, we are considering this option for working out pay back period.

Investment & pay back period

Case study 

Considering one 3000 LPD SWH systems at 60°C 

System cost @ Rs.120/- per litre



3,60,000/-

4%VAT






   14,400/-

Installation 






     3,000/-

Service Tax @12.24% 




        366/-

Transportation & handling




      5,000/-

(Varies from location to location)



------------







Total

3,82,766/-









------------

Savings in electrical units 




: 45,000 kwh p.a

Considering electrical tariff of Rs.6/- unit for 45,000 kwh 
: Rs.2,70,000/-

Pay back period works out to 1 year & 6 months

Contd….8.

: 8 :

Incentives

To reduce the initial investment burden on SWHS, MNES; Govt. of India, is operating soft loan scheme at the following rates of interest

· 2% per annum for residential purpose

· 3% per annum for trusts / non-profit making institutions

· 5% per annum for commercial establishments

Further, commercial establishments have the incentive 80% accelerated depreciation on investment.

Environment benefits

We are aware that for every unit of power generated from thermal power station 0.8 kgs. Of Green house gases are emitted into environment.  At the user point for every unit of power consumed 2 units of power has to be generated.  It means that for every unit of consumed, we are preventing emission of 1.6 kgs. Of Green house gasses into environment.

For 45,000 units power saved the environment benefit is 72,000 kgs. Of Green house gasses per annum.  During the life time of 20 years the benefit will be 14,40,000 kgs. Of green house gases.

Summary

Installation of SWHS in all sectors i.e. residential, institutions, commercial, industries etc. will benefit.

User

· After the pay back period of investment hot water at zero energy cost for 17 to 18 years will be available.

· Uninterrupted hot water supply for 24 hours without any waiting time

National

· Conservation of electrical energy and other fossil fuels

· Reduction in environment pollution

· Improving the productivity by diverting the energy conserved for industrial and agriculture sector.
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