About ARTI...




Commercialisation...

Agricultural & Bamboo Energy Technologies:

Technologies: Samuchit Enviro Tech Pvt Ltd.
Sahyadri Technical Service and =

Industrial Co-operative Ltd.

« Ashden Awards — 2002 and 2006

* World Technology Award 2005 in Environment Category

« Several Prestigious Awards in India
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Sugarcane nursery
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Banana plantlets
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Bamboo Farming

Planting material: 2-3 year old seedlings or rhizomes.

Planting time: Just before monsoon

Specifications: 3 m distance between two rows, 1 m
distance between two plants in a row.

Soil requirements: No special requirements, even rocky
land can be brought under plantation.

Water requirements: In a region with about 80 cm annual
rainfall, bamboo can be purely rainfed. When there is no
water in the soil, it goes in hibernation. If water can be
given after rainy season, growth will be faster.




Bamboo Farming

A shoot that comes out in May, grows to the height of 10-12
m by October. Thereafter, the increase in height stops, and
the process of strengthening the wall cells starts.

A 3 year old pole is ready for harvesting.

If proper care is taken, the plantation starts yielding an
income from 5" year onwards.

The plantation reaches full maturity by 7t year. From 7th
year onwards, each clump yields 7 poles.
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Bamboo shade net
& greenhouse

Bamboo structures
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Bamboo water tanks

Bamboo Solar Dryer
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Sewage Disposal

« Evergreen tree plantation on 1 ha of land is capable
of evaporating 600,000 lit of sewage water,
throughout the year except monsoon season.

= Sewage water is allowed to flow through open
channels of 3 m breadth, on the ridges of which the
trees are planted.

= No smell or stagnant water once the plantation is
well established.

= [rrigation with sewage water leads to fast growth of
the trees, and plantation yields income from the

timber.
Sewage Disposal

= Capital expense = cost of land
# Running expense = practically nil

@ Successful experiment conducted by ARTI's R&D
team on 4.5 acre land on the campus of Spicer
Memorial College, Pune.

# Tree species used in experiment = Eucalyptus,
Australian acacia, Dalbergia sissoo, Prosopis
juliflora and Casuarina.
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ARTI's involvement with Rural
Cooking Energy Technologies
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The Problem being addressed

* 60% households in India still rely on wood and
biomass as cooking fuels using primitive, smoky and
inefficient chulhas (Census, 2001)

» Every year 500,000 women and children in India die
prematurely due to long term exposure to smoke in

TIPS YV aVaVall
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‘First Generation’ Improved Stoves 35~

e Primary focus on fuel saving.

* Smoke removal from kitchen rather than
smoke elimination.

Three Pronged Approach
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Improved Laxmi Stove
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Features of Vivek stove

If heating on steady flame is required for a long period, this
stove is most useful. For example, heating water, cooking on
low heat, boiling, reducing, etc.

It is possible to use sawdust or other light powdery waste
biomass in a very efficient manner.

A Clean Cooking Device

Emission Results CO=17.6gm

(for cooking 5 lit of food) Particulate Matter = 1381 mg

Sarai Cooking System
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Features of Sarai

Available in four sizes / capacities

Small Size: Cooks food for 2-3 persons using 100 g charcoal/char briquettes.
Medium Size: Cooks food for 5 persons using 100 g charcoal/char briquettes.
Large Size: Cooks food for 10 persons using 200 g charcoal/char briquettes.

Jumbo Size: Cooks food for 25-30 persons with 500 g charcoal/char briquettes.

A clean charcoal burning device

Emission Results CO=27gm
(for cooking 5 lit of food) Particulate Matter = 96 mg

Some of the Food Items cooked in Sarai System

Rice Pulses Vegetables Meat Eggs
Idli Dhokla Cake Modak Corn

Already about 30,000 units sold, growing demand from all over the world.

Sampada Stove

@ ARTI's Gasifier stove
@ Developed in 2006

@ Stainless steel outer body

@ Fuel: Wood chips, pellets,

biomass briquettes, small
twigs, wood chunks, etc.

@ Charcoal produced as a
bye product
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Features of Sampada Stove

Source of Additional income

After cooking, charcoal is left behind in fuel holder. Burning 1 kg of
wood, leaves 250-300 gm of charcoal.

Cost of fuel wood (1 kg) = Rs. 2
Value of charcoal by-product (300 gm) = Rs. 2.5t0 3

Hence, profit earned / kg used fuel = Rs. 0.5t0 1

A clean cooking device

Emission Results ‘ CO=8.1gm
(for cooking 2.5 lit of food) Particulate Matter = 69 mg

Already about 500 stoves sold , growing demand from all over the state.

Bharatlaxmi Stove
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Community cookstove

Char Briquettes —
large scale production
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Char Briguettes — gt i

household level
production
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Potential Users
for Char Briquettes

Users of Sarai Cooking Systems
Hotels, restaurants, hostel kitchens, etc.
Goldsmiths, metal smiths, etc.

Industries where currently charcoal or mineral coal is
being used for producing thermal energy.

Char powder can be directly used

— In Foundries as a sacrificial layer
— In steel manufacturing

— In incense sticks, fire crackers, etc.
— As a fertilizer cum potting medium




ARTI Compact Biogas Plants 77=“‘

ASHDEN AWARD FOR RENEWABLE ENERGY, 2006

ARTI Compact Biogas Plants

ARTI Compact Biogas
— Terrace Model:

Size: 1 m?3 digester

Capacity: upto 2 kg kitchen
waste

Quantity of gas produced:
upto 1 kg biogas, capable of
replacing 250 gm of LPG.

Depending on type of
cooking done, either
breakfast or one meal can
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ARTI Compact Biogas
— Balcony Model:

Size: 0.5 m3 digester

Capacity: upto 1 kg kitchen
waste

Quantity of gas produced:
upto 0.5 kg biogas, capable
of replacing about 100 gm
of LPG.

Depending on type of

cooking done, about 15-20
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ARTI large scale
biogas plant

Electricity from Biogas
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ARTI Biogas... some numbers
1 kg dry weight of starch/sugar/protein
1 kg biogas = 250 gm methane + 750 gm carbon

dioxide
250 gm methane = 250 gm LPG

1 kg biogas 250 gm LPG

1 kg biogas  approx 1-2 unit of electricity

IMP: The ‘wet garbage’ contains 50-70% moisture!
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We are showing
the way ...

Several NGOs and business houses in India
are collaborating with ARTI to initiate ‘social
enterprises’.

Individuals inspired by ARTI's work have
launched similar but independent projects
outside India.

ARTI — Tanzania
ARTI — Uganda
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Contact Information

E-mail: contact@arti-india.org

Appropriate Rural Technology Institute (ARTI)
2nd Floor, Maninee Apartments, S.N0.13,
Dhayarigaon,
Pune 411 041.
Ph: 020 24390348

Samuchit Enviro -Tech Pvt Ltd Sahyadri Technical Services and
Flat No.6, Ekta Park Co-op Soc, Industrial Co -op Soc Ltd
Behind Nirmitee Showroom, Law Ganeshnagar, Phaltan-Baramati
College Road, Pune 411 004. Road, Phaltan 415 523,
Ph: 020 25460138 Dist. Satara.
Ph: 02166 225200
* 4
- ! ) . i) )
& /

25



