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 All gaseous fuels are either fossil fuels or

byproducts of fossil fuels.

 These fuels can be divided into three general

groups including

 Natural gases,

 Manufactured gases

 Byproduct fuel gases
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 The composition of a fuel gas is commonly

expressed in terms of the mole or volume fraction

of the chemical compounds found in it.
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Higher Heating Value

 The heating value of any fuel gas is commonly

expressed in units of energy per unit volume

kJ/m3

 This value is directly proportional to the gas

density.

 Gas density is directly proportional to the

absolute pressure and inversely to the absolute

temperature.
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 The heating value can also be expressed in 

terms of energy per unit mass (kJ/kg).
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 If the volumetric heating values of the gas

components at some reference pressure Pr and

reference temperature Tr are known, the

volumetric heating value of the gas mixture

HHVv is obtained from the following equation.
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 In order to convert the HHVv at the reference

pressure and temperature to some other

pressure and temperature:
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 HHVv can be converted into HHVm by

multiplying the HHVv by the specific volume v

for the gas at the same pressure and

temperature.
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Specific volume
 The specific volume of a gas mixture can be 

determined from the molecular weight  (MW) 

of the gas and the ideal gas equation of state:

Ru: is Universal gas constant.
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Ru = 0.008314 MPa.m3/kg.mol.K

Ru = 8.314 kJ / (kmol. K).

Convert kJ/kg to btu/lbm : * 0.429923
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Typical fuel Gases

 Natural gas is the only true fossil fuel gas and 

is usually trapped beneath limestone casing 

above petroleum reserves. 
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 Typical gas reservoir pressures may run as

high as 35 – 70 MPa.

 Natural gas is composed of methane plus

smaller fractions of other gases. [ Appendix h]

 Natural gas has the highest gravimetric heating

value of all fossil fuels of about 55 000 kJ/kg.

 The HHVv of natural gas at 1 atm. and 20 C is

37 000 kJ/m3.
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Appendix H
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 Natural gas is the easiest of the three fossil fuels

to burn.

 It mixes well with air and burns cleanly with little

ash.

 Natural gas can be easily and cheaply transported

in pipelines.

 Sometimes its converted into liquified natural gas
(LNG) at – 127 C and shipped in cryogenic

tankers to the energy consuming nations.
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Disadvantage

 The main disadvantage of natural gas is that 

it is difficult to store. 
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Advantages of gaseous fuels

 Least amount of handling

 Simplest burners systems

 Burner systems require least maintenance

 Environmental benefits: lowest GHG and other

emissions
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Classification of gaseous fuels
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(A) Fuels naturally found in nature

-Natural gas

-Methane from coal mines

(B) Fuel gases made from solid fuel

-Gases derived from coal

-Gases derived from waste and biomass

-From other industrial processes 

(C) Gases made from petroleum

-Liquefied Petroleum gas (LPG)

-Refinery gases

-Gases from oil gasification

(D) Gases from some fermentation



Natural Gas

• Methane: 95%

• Remaining 5%: Ethane, Propane, Butane, Pentane,

Nitrogen, Carbon Dioxide, Other Gases

• High calorific value fuel

• Does not require storage facilities

• No Sulphur

• Mixes readily with air without producing smoke or

soot .
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Liquefied Petroleum Gas (LPG)

 Propane, Butane

 Hydrocarbons are gaseous at atmospheric pressure

but can be condensed to liquid state

• LPG vapour is denser than air:

• leaking gases can flow long 

distances from the source.
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