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AUTOMOBILE 
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Unit V

Alternative energy sources



Alternate fuels

Natural gas

Liquefied petroleum gas (LPG)

Methanol

Ethanol

Gasohol

Bio diesel

Hydrogen

Fuel cells



Properties of alternate fuels

Energy density

Volatility

Octane number

Cetane number

Heat of vaporization

Flame speed

Flame temperature and 
luminosity

Auto ignition temperature

Flashpoint

Flammability



Natural gas
Natural gas is a fossil fuel such as petroleum and coal trapped 
in underground.

It is a mixture of hydrocarbons.

Properties
Natural gas is colourless, odourless, tasteless, shapeless and 
lighter than air.

It is gaseous even at -161 degree celsius.

Various forms

Methane

Ethanol

Methanol

Propane

Reformulated and oxygenated gasoline.



Production of natural gas



Liquefied petroleum gas (LPG)
LPG is a mixture of propane and hydrocarbon gases. 

It is gas at room temperature but turn to liquid when 
compressed.

Due to its low vapour tension it is stored in liquid state under 
low pressures.

Properties
1.  Boiling point from -42'c to -5'c.

2. LPG in gaseous state is twice as heavy as air.

3. It burns when mixed with air.

4. Odourless.

5. Auto ignition temperature 480 degree Celsius.

6. Flash point -104 degree celsius.



Bio diesel is derived from vegetable oil and animal fats.

It is mixed with fossil energy.

Bio-Diesel

Properties

1. Specific gravity - 0.87 to 0.89

2. Cetane number - 46 to 70

3. Flash point - 130 degree Celsius

4. Sulphur, wt% - 0.0 to 0.0024



Production of bio diesel



4 stroke SI  vs 
CNG



Hybrid Vehicles

Hybrid vehicle is powered by two energy sources (i.e)., the 
combination of internal combustion engine and electric motor.

It have two to three times more fuel efficient than 
conventional vehicles.

Types based on design

Parallel design

Series design 



HEV design types

Parallel HEV Series HEV



Hybrid vehicle components
1. Electric motor

2. Batteries

I   Lead-Acid batteries

II  Nickel cadmium batteries

III  Nickel Metal hydride batteries

IV  Lithium ion batteries

V  Lithium polymer

3. Power units

I  Spark ignition

II  Compression ignition

III  Gas turbine

IV  Fuel cells

4. Fuel systems

5. Emission control system



Hybrid electric vehicle benefits

• Low emissions and high efficiency

• High fuel economy and low costs

• Outstanding performance

• Energy security



Fuel cell

A fuel cells produces electricity directly 
from the reaction between hydrogen (derived 
from a hydrogen containing fuel or produced 
from the electrolysis of water) and oxygen 
from the air.



Polymer Electrolyte Membrane (PEM) fuel cells

PEM fuel cells are called 
proton exchange 
membrane fuel cells 
deliver high power 
density and offer the 
advantages low weight 
and volume when 
compared to other fuel 
cells.



Alkaline fuel cells

Alkaline fuel cells were 
one of the first fuel cell 
technologies developed, 
and they were the first 
type widely used in the 
U.S. Space program to 
produce electrical energy 
and water onboard 
spacecraft.



Molten carbonate fuel cells(MCFCs)

• MCFCs are currently 
being developed for 
natural gas and coal 
based power plants for 
electrical utility, 
industrial and military 
applications.



Phosphoric acid fuel cells

Phosphoric acid fuel cells 
use liquid phosphoric 
acid as an electrolyte. 
The acid is contained in a 
Teflon bonded silicon 
carbide matrix and 
porous carbon electrodes 
containing a platinum 
catalyst.
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Uses of Natural Gases

• Natural gas is an ingredient used to make fertilizer, antifreeze, 
plastics, pharmaceuticals and fabrics. 

• It is also used to manufacture a wide range of chemicals such as 
ammonia, methanol, butane, ethane, propane, and acetic acid. 

• Many manufacturing processes require heat to melt, dry, bake, or 
glaze a product.
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