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Topic 1 — Biomass direct combustion
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Solid fuels

Fossil fuels:

 (Coal (moisture. volatiles. fixed carbon. ash)
(CHg )

* Coke (devolatilized coal or petroleum)
Biofuels:
* Wood (moisture. volatiles. fixed carbon, ash)
* (Charcoal (devolatilized wood)

« Key difference among fuels: the quantity of CO,
formed per unit of energy released. Natural gas
releases ~ 42% less CO, than coal
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Chemical equilibtium constant ate calculated for following 6 equations. Eq. NoJ & 413
called as Water Gas Reaction Eg No.J 15 called Methane Farmation Reaction Eq. No 6
1§ called aswlhifl Reaction
(harmicl Equitions T AaHy A Equatton No
C+0p= 00y H0 206 :
2C+0y=2C0 -33,300 4554 J
C+H;0=C0+H; #1230 1341 3
C+2H;0= COyt H 121560 189 4
C0 +3H, = CH+ H,0 om | e 5
COHH20-COMH2 | omm | um ;
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Fig: General pathways for pyrolysis and combustion of Wood
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Combustion: A chemical process _ Oxidation of reduced forms of carbon and ~
hydrogen by free radical processes. Chemical properties of the bio-fuels oS

determine the higher heating value of the fuel and the pathways of combustion.
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COMBUSTION OF BIOFUEL IN BOILER TO GENERATE STEAM
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FOR COMBUSTION:

COAL
»  Solid fuel, high ash content, "
« used for Raising HP steam, -

»  Power production with Rankine cycle
»  Gas Turbine cycles, Brayton cycle

»  Can be used for producing process steam
for direct heating

» Large scale availability near mines and .
ports
»  Assured Technology for handling, storage -

and Processing well established

»  Sulfur content and ash content are
problems

" COMPARISON OF COAL AND WOOD AS FUEL

WOOD
Solid fuel. less ash, more volatile. reactive,

used for Raising HP steam,
Power production with Rankine cycle,
Gas Turbine cycles more difficult

Can be used for producing process steam for

direct heating

Assured availability 1s only on small scale—
Variable

Large scale processing. storage and energy
conversion technology not established in India

Moisture content, low bulk density,
Location specific availability are problems
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publicdomainvectors.org
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