
The thermal processing of solid waste used both for volume reduction and
energy recovery is important element of IWMS.

The recovery of energy
(1) through composting and bio gasification
(2) thermal treatment of solid wastes

which is used as pre-treatment of waste prior to final disposal.

Thermal treatment includes both the burning of mixed MSW (municipal solid
waste) in incinerators and the burning of selected parts of the waste stream as
fuel.

Thermal Conversion Technologies



Fundamental of Thermal Processing:
Thermal processing is the conversion of solid wastes into gaseous, liquid and
solid conversion products with the concurrent or subsequent release of heat
energy.
Thermal processing systems can be categorized on the basis of their air
requirements.

Thermal Conversion Technologies (cont.)

Combustion with exactly the amount of
oxygen (or air) needed for complete
combustion is known as stochiometric
combustion. Combustion with oxygen in
excess of the stochiometric requirement
is termed as excess air combustion.

Gasification is the partial combustion of
solid waste under stochiometric
conditions to generate a combustible
gas containing CO, H2 and gaseous
HC.
Pyrolysis is the thermal processing of
waste in the complete absence of
oxygen.



Thermal Conversion Technologies (cont.)



Thermal Conversion Technologies (cont.)

Potential energy of different materials 



Combustion
Excess air Combustion
• Combustion can be defined as the thermal processing of solid fuels by

chemical oxidation with stochiometric or excess amounts of air.

• Because of the inconsistent nature (moisture) of solid waste, it is
virtually impossible to combust solid waste with stoichiometric amounts
of air.

• Excess air has to be used to promote mixing and turbulence, thus
ensuring that air can reach all parts of the waste.



Combustion
Excess air Combustion

• The use of excess air for combustion affects the temperature and
composition of the combustion products (known as flue gases).

• As the %of excess air increases, the oxygen content of the flue gases
increases and the T of combustion decreases thus the combustion air
can be used to control combustion temperature.

• The temperature of flue gases is important for odour control.

• When combustion temperatures are less that about 1450 0F, the
emission of odorous compounds may occur.

• If combustion temperatures greater than 1800 0F minimize the emission
of dioxins, furans, VOC and other potentially hazardous compounds in
the flue gas.



Combustion
Heat Released From Combustion

• Heat released from the combustion process is partly stroed in the
combustion products and partly transferred by convection, conduction
and radiation to the walls of the combustion system, to the incoming fuel
and to the residue.

• If the elemental composition of the solid wastes is known, the energy
content can be estimated by using the modified form of the Dulong
equation.

• The energy content of solid wastes is based on an analysis of the
heating value of the individual waste components.

• The combustion computations necessary for estimating the heat that is
available from the combustion process for conversion to steam and
ultimately to electric power.



• Combustion can be defined as the thermal processing of solid waste by
chemical oxidation with stochiometric or excess amount of air.

• End products include hot combustion gases, composed of primarily of N2,
CO2 and water vapour (flue gas) and non-combustible residue (ash).

• Energy can be recovered by heat exchange from the hot combustion gases.

Types of Combustion System:
SW combustion systems can be designed to operate with two types of the solid
waste fuel:
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Combustion (Cont.)

1) Mass-fired (commingled 
SW) :

Minimal processing is given
to SW before it is placed in
the charging hopper of the
system.

2) Processed solid waste refuse derived fuel
(RDF-fired):

Compared to the uncontrolled nature of un
processes MSW, RDF can be produced with fair
consistency to meet specifications for energy,
moisture and ash content. The RDF can be
produced in shredded or fluff form or as densified
pellets or cubes.



7



Grate systems used in mass-fired combustion

• Travelling grate: A moving grate which is covered with a fuel layer,
10-30 cm. Power control by means of varying the grate velocity

• Reciprocating grate: For ash-rich, low calorific fuels like municipal
waste, arrangement of stationary and moving grates -> conveying
and mixing (forward-moving type or reverse-action grate)

• Vibrating grate: Water cooled membrane wall, with holes for air.
For burning coal or wood.
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Combustion (Cont.)
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Representative grate systems used in mass-fired MSW combustors (a) 
Martin grate (b) Dusseldorf grate 

(a) Martin grate                                                       (b) Dusseldorf grate 
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• “The term ‘Refuse Derived Fuel (RDF)’ in English speaking countries
usually refers to the segregated high calorific fraction of processed
MSW.”

• This can be either low-refined, separated high calorific fractions or
from waste produced fuels with a high treatment intensity.

• RDF/ alternative fuel can be produced out of waste from domestic,
industrial or commercial product.

• The treatment depth is dependent on the use of substitute fuels, and
different quality requirements of users.

• To date, neither the preparation nor the product of RDF/alternative
fuel are defined by law.

• The processing steps of the high-calorie groups include the pre-
sorting, the coarse grinding, the screen classification, the air
classification (winnowing) and magnetic separation of iron.
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Combustion (Cont.)
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