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Characteristics of fuel
Petrol | Ethanol

Formula O3k 538 [C2LI50H Advantag eS

Research octane Number 91-98 108

ety T CERSED « Alcohol fuels can burn more efficiently

Cetane number 8-14 8 )

Calorific value, Kcal. Kg- 10800 | 57449 * Reduce pollution

Energy compared to Gasoline |100% |66%
Heat of Vapourisation, Kj.Kg-1 | 355 842
Specific Gravity 2-4
Flash Gravity,°F -45 55

Density, Kg.m= 0.746 |0.783

e Has high octane rating

e Can substitute for gasoline and reduce oil
imports




5% Ethanol Blended Gasoline

» Requirement on all India Basis-500
million tonnes per annum

* Requirement in 8 States — 300 million
tonnes per annum

* Requirement in UP & Maharashtra — 40
and 70 million tonnes per annum

Sl. Raw material Yield of 98%

No. alcohol

1 |One tonne of 450 litres
cassava starch

2. [One tonne of 350 litres
cassava flour

3. [One tonne of 150 litres
cassava tuber

Process flow chart for the production
of cassva alcohol

Tuber/flour/starch

Liquefaction
Sacharification

Distillation
Alcohol

Combustion properties of cassava alcohol

Calorific value of cassava alcohol 27.1125 MJ/kg

Calorific value of petrol (Cv)

43.054 MJ/kg

Calorific value of 10% cassava
alcohol + 90% petrol (Cv)

41.456 MJ/Kg

Calorific value of 20% cassava
alcohol + 80% petrol (Cv)

39.865 MJ/Kg

Specific Gravity of alcohol —0.83
Specific gravity of petrol — 0.71
Boiling Point - 79°




Cassava alcohol 0% + 100% Petrol

Cassava alcohol 10% + 90% Petrol
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BP — Brake Power BTE — Brake Thermal Efficiency W - Load Applied Q - Input power
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Cassava alcohol 20% + 80% Petrol Performance indices of petrol and alcohol
blends

W, |Time |BP TFC, |SFC, |IP,KW |Q, KW |BTE ME ITE Petrol | 10% cassava | 20% cassava
Kg GG el o alcohol + alcohol + 80%

0 |17 |0.000 |1554 |0.00 3.000 |17.212 |0.00 0.000 |17.429 G0%apetrol=inairo!
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11.0 |75 |6.348 |3523 |0555 |9.348 |39.015 |16.271 |67.908 |23.960

W — Load Applied
BP — Brake Power

TFC — Total Fuel Consumption

IP — Indicated Power

Q — Input power
BTE — Brake Thermal Efficiency

ME — Mechanical Efficiency

ITE — Indicated Thermal Efficiency




Conclusions

e Calorific value of cassava alcohol is 27 MJ/Kg
and it increased with the percentage of petrol
incorporated.

e TFC & SFC increased as the percentage of
cassava alcohol increased in the fuel blend.

e BTE , ME & ITE were high for petrol and less
for the blends.
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