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Welcome to

EEN-E2002 Combustion Technology

Lecture on 6 Mar 2019

Tuomas Paloposki
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Contents

Today’s topics:

ØLearning Exercise 4 / observations

ØBoiler heat and mass balances (cont’d)

ØBoiler fuels, fuel properties
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Learning Exercise 4

ØSo far, 43 students have submitted solutions

Ø24 individual submissions, 5 pairs, 3 triplets

Learning Exercise 4

ØLate submissions will not be accepted
after Sunday, 10 March

(model solution of LE 4 will be uploaded to
MyCourses on Monday, 11 March)
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Learning Exercise 4

ØTurnitin originality analysis:

no plagiarism issues were recognized

Learning Exercise 4

ØTime spent on LE 4:
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Fuels and fuel properties

Origins of boiler fuels: see next slide
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Plant biomass

Plant biomass =   fibers   +   glue

cellulose lignin

Schematic drawing of wood structure

Source: R. Alén, Structure and chemical composition of
wood (in: Stenius (ed.), Forest Products Chemistry, 2000)

Structure of cellulose

ØChemical formula: (C6H10O5)n

ØDegree of polymerization of wood cellulose: n ≈ 10 000

Source: R. Alén, Structure and chemical composition of
wood (in: Stenius (ed.), Forest Products Chemistry, 2000)
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Lignin precursors

Source: R. Alén, Structure and chemical composition of
wood (in: Stenius (ed.), Forest Products Chemistry, 2000)

Sidetrack: specialty chemicals

Source: C. E. Housecroft & E. C. Constable,
Chemistry, 2nd ed., Prentice-Hall, 2002. p. 741.
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Sidetrack: specialty chemicals
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Conversion of plant biomass
to fossil fuels

High in H and O Low in H and O

High volatiles content Low volatiles content

Low energy content High energy content

Hygroscopic Hydrophobic

Tough Brittle

Age increases

Plant biomass   =>   Peat   =>   Brown coal   =>   (Hard) coal
(Lignite)

From cellulose to peat

Borman & Ragland, p. 50.
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Structure of brown coal

Source: K. J. Hüttinger & A. W. Michenfelder, Molecular structure of brown coal.
Fuel 66 (1987) pp. 1164–1165.

Structure of coal (generic)

Source: L. D. Smoot & P. J. Smith, Coal Combustion and Gasification,
Plenum Press, 1985. p. 27.


