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= Depletionrof fossil fuels
e

= |ncrease of pollution levels
with fossil fuels -
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= |mpact on econo
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agriculture sector -



Alternat

= Non-Edible Vegetable olls.
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= High volatile fuel

H

" |ncreases homogeneity

= Decreases pollution levels




= Dual fuel technique

= Carburetion technigue
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= Engine modification IS
necessary to use alcohol as
fuel
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- = High cetane number

————

= Engine modification IS not
necessary -

= Fuel can be injected directly -
0 the engine
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= [Low volatility-
.

= High viscosity
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Cause Injection problems
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it Tjﬁ minimize heat loss to the
~ coolant by providing heat
resistance In the heat flow

to the coolant




= Ceramlc coated englne'

- Alr gap insulated piston
engine

= Air gap Insulated piston and
air gap insulated linerengine

= Air gap Insulated' piston, air

p Insulated: line Ce,r.amjjh
d engine"
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- = Partially stabilized zirconium o
- “thickness 500 microns is applied
on inner side of cylinder head

= |_ow degree of insulation

—
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= T ﬁe plsten IS made mto wo
- aparts.the crown made of low.
thermal conductivity material Is
threaded to the body of the
piston and the gasket made of
low thermal conductivity:material
IS provided in between the
crown and body of the piston .

ﬁjr Isihad conductor of heat. Thes

& combination of twolew thermal™ss
; f | decreases
eat flow to the coolant which

results LHR engine




Al gap insulated piston

airicl zlr gap insulaied liner

S

~ = [nsulationiis provided in the

~ “piston-with low thermal
conductivity material crown and
air gap Is provided in between

body and crown with gasket

= |[nsulation Is also provided in the
liner with low thermal
nduectivity matenal insert

-‘“
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Jeip Insulaited lirer zrnd

SCETAINIC GO Ume

= The combination of air gan

-~ “insulated piston, ceramic coated
cylinder head and air gap
iInsulated liner engine results
high degree of insulation of LHR
engine
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" = Crude jatropha oil

“="Crude pongamia oil




Te st Fael Cetatwe Calorific
Tombher Trahie
LIk
Dzl 55 2000
Tatropka ol [mad )
Tatropba odl (esteriied) 52 027 55 35500

Porezamia ol [ oade )
Payamm ol eterdied)




Jaitroorial ol

ﬁo amcal"l?&Et’UrEs | B St
‘:__-_Egm ly- E phorblcese
= Plant- Jatropha Curcas
= Root System- Taproot System
= Flowers- Inflorescence

= Flowers-Unisexual (Male and Female are
separate on the'same

plant )
= Fruit- 3Seeds
= _One kg of fruits- 1300-1400 seeds

soluble in alcohol
olecular composition — C,, H,, O, .



Avallaollity of JC glarir

~ = Applications other than a -
- . Engine fuel in Worldwide

o0 Thailland- Used for fences and
animal cages

0 Madagscar- Support for venila plants to
keep of certain insects

o Ghana- Soap Production
0 China- Varnish Production
0
0

England- Wool-spinning
azil- Oll Production
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= Kerala;, Rajasthan, Madhya
Pradesh, Andhra Pradesh,
Karnataka, Tamil Nadu etc,.

= Jatropha Curcas was probably
iIntroduced into India by
PORTUGUESE In 16th —17th

nturies
-“




Plariiziior of JC olai
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= Agricultural /Waters
- ~Boundary Bunds
= Mixed Crop e.g. with Caster, to

iImprove the soill fertility, to
reduce Iinsect attack

= Reforestation Species in Waste
lands due to drought resistance

= JEM- Joint Forest Management )
a approach for for e
- rege be

' orporated as one of the plant
species

hed"




= 1 kg of fruits- 1300-1400 seeds
- = Qil recovery from seeds-21.25%

= Maximum seed yield per plant-(Dry
land)- 165 g

= Maximum seed yield per plant ~
= (Irrigated)- 345 g

= Qll cake- Fertilizer

ctane land- 1.5 —2 tones of seeds >

continue
for next 25 years



~ =-Medicinal.value
= [Fire wood,
= Cosmetics and dye industries
= Cake-Fertilizer
v’ Fast growing
v Not grazed by animal
v Easy to propagate by cutting/seed
v Eixation,of CO, levels

DSION; CONt




Forigarriiz oll

~ = Plant.name-Pongamia Glabra Vent
= Yield of kernel per tree- 8-24 kg
= QOIl yield per kernel — 3027-39%
= Moleculer Composition- C;; H,,0,

Applications
» Raw material for soap manufacturing
» Lather tanning industries

Insect damage with the leaves of the plant
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TE3.1. PHOTOGRAPHIC VIEW OF THE AIR GAP INSULATED PISTON I
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E.3.2.PHOTOGRAPHIC VIEW OF THE AIR GAP INSULATED LINER
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Tahle1 Data of Pealchrale thermal efficiency (BT E Juwith differend verzbne of the
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Table-3 Data of exhaust gas enperature (E GI ) winth different versions of the engime at
eak load operatnwnwith diferent st fuels

EGT atpeab load [ Degree Certiaade)
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TWeTskom Rjection Presaxe (bar) Bjectim Presaxre (bar) Rectian Presame (bar)

CE- Comwutionnl s ngne, LHE-1 Lu'.l.'ln.-'ut E}ctonenme- An pp nenlskd prenaulan pp oenlskd e
LHE -1 Lo Juen b 1 b 1 & : o] 110 Tilyheal phoms, & v e milakd Iy wakls o exa aoe - oo et el Tesd




olLrneatric ef
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Tablef Data of smwnle levels with different v ersions of the engine at peaks load operation
with difierend tect fuels

Smobe Lewek (Hoarridee andbe b, HETT)
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Table-b Data of NOx levels with different versione of the engine at peak bad operation
with differend iest fuels
Qe Lewels (ppm )
Pure Diese] oparation Cruk Taogpha ol | Coade Pegmi  od
Ergire OpeTat i OpeTatic
TeTsioT Rjection Presaxe (bar) Bjectim Presaxre (bar) Rectian Presame (bar)
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Conclusiorns

S——

- = \/egetable oil operation at

~ 27°hbTDC on conventional
engine showed the deterioration
In the performance, while LHR
engines showed improved
performance, when compared
with pure diesel operation on

wventional engine.




Conclusiorns

~ = [ncrease ofiinjection: pressure

- “increased efficiency and
deceased pollution levels.

Pongamia oil showed higher

peak brake thermal efficiency.

nowever, at peak load eperation

= |t showed deterioration in the
ﬂirformance and Increase of p

vollutio 5 allyin
,, N'WIth' Crude jatropha

oll operation.




