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Facing page 12

Fig, 1. Cokes from the Gray-King Assay.
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STOKING AND BOILER OPERATION 71

Fic. 16. Tube cleaning by percussion lance.

Fic. 17. Multi-jet soot-blower in boiler smoke box.
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HEAT BALANCES OF FURMACES AND BOILERS 701
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GooD RADIATION KILN 10 CHIMNEY

SIS LTS SIS ST S A LD

COMBINATION DISS0C1ATION EVAPORATION

4 »m), )

T
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Fi1c. 5. Heat flow diagram for cement kiln,

owing to limitations in regenerator size and rates of heat transfer, the
regenerators do not cool the gases below 700°-800° C,

THE HEAT REQUIREMENTS OF DIFFERENT SYSTEMS

The heat flow diagram shows whether a system is operating effectively, in
terms of heating efficiency, i.e. in relation to the quantity of energy supplied
and utilised. It does not, however, show directly the effect of the quality of the
energy concerned, but this effect can be derived indirectly from it. Energy is
in itself of no value unless it is also of sufficiently high quality to perform the
work for which it is required. The Sahara Desert, for example, contains an
enormous quantity of heat but it is of no practical value (at present) for the
generation of power. It could be effectively used only if some very large
colder body, of great heat capacity, were placed alongside it. Similarly, com-
bustion gases at a temperature of about 800° C. are useless for melting steel,
but their energy is of sufficient quality to be valuable for raising steam.

A mnvement way of assessing the quality of a given source of energy for a
given purpose is to calculate the fraction of the energy ideally available.If
combustion gases (assumed to be of constant specific heat) at a temperature
T, are required to heat material to a temperature T,, one fraction of the energy,

A, of magnitude T_T_l"T', is available for the purpose and the remaining
1

T2 is not. Temperatures, it should be noted, are on

fraction, B, of magnitude T
i
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Fig. 7. Heat flow diagram for open hearth steel [urnace.


























































































































































































































































































































































































































































































































































































