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Table 3.1.3. Summarized Data on a Typical Kiln Heat Balance
Endothermic reactions kl/kg kecal/kg
Dehydration of clays 170 40 I
Calcination 1990 475 1. IS AR K
Heat of melting 105 25 QE ;l-(gm H & J;
Heating raw mats (1450°C) 2050 490
Sub total 4315 1050
Exothermic reactions kKl/kg kcal/kg
Crystallization dehydrated clay 40 10
Heat of formation, clinker minerals 420 100
Crystallization of melt 105 25
Cooling of clinker 1400 335
Cooling of CO5 500 120
Cooling of water 85 20
Sub total 2550 610
Net heat for clinker formation
(endothermic heat - exothermic heat) 1765 420
Add Inefficiencies
kJ/ kg kcal/kg
Heat losses related to inefficiencies Dry Wet Dry Wet
during the Kiln operation process process process | process
Evaporationof water _ _ _ _ _ _ .20 | 2100 | _ 5 _ | 902
Heat losses, gas, clinker, dust B840 1250 201 299 1 2 B%— 1EE %E :\\\1%8
“Radiation, convection loss = 7650 360 | 456 | B6 HOEE
Total heat consumption =
(endothermic heat — exothermic heat)
+ heat losses due to inefficiencies 3275 5475 782 1307

£%E& i Javed L. Bhatty ; F. MacGregor Miller; and Steven H. Kosmatka, Innovations in
Portland Cement Manufacturing, CD400, Portland Cement Association, Skokie,
Illinois, U.S.A., 2004, (Chapter 3, Sectionl).




Yoy L 158 B R N s e B 1%

o

=

Burning rate of coal particle m x10%(g/s)

2RB8LEBIRE S
Combustion time t{sec)

300 250 200 150 100 5.0
Particle size dc(w'n)

8

Figure 5. Effect of ambient temperature on the burning rate and combustion time of the coal particle surface

£2250: D. VAMVUKA AND E. T. WOODBURN, Int. J. Energy Res.,
22, 657 — 670 (1998)
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