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Parameters optimization
of spray drier zone in alumina clinker rotary kiln

MA Archun', ZHOU Jiemin', LI Wang xing’
(1. School of Energy and Power Engineering, Central South University, Changsha 410083, China;
2. Institute of Light Metal, China Aluminum Corp, Zhengzhou 450041, China)

Abstract: A 3D numerical model of spray drier zone in a d4. 5m X 90m alumina rotary kiln was established. With the
spray drier model, the effects of particle size of raw slurry and pressure of kiln end on temperature and water vapor con-
centration profile in kiln are studied numerically and some parameters are optimized. The results show that the pressure of
kiln end and particle diameter of raw slurry affect the performance of spray drier zone obviously. Drying capability can be
enhanced by increasing negative pressure of kiln end and decreasing mean particle diameter of raw slurry. According to the
work conditions, the pressure of kiln end is supposed to be regulated between — 200 ~ - 300 Pa and the mean particle

diameter of raw slurry should be within 0. Imm for large kiln.
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Fig. 1 Plan sketch of alumina rotary kiln
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Fig. 2 Grid plot in cross and longitudinal

section of computational zone

(a) —Grid plot in cross section;
(b) —Grid plot in longitudinal section
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Table 1 Calculated conditional parameters

¥ gasl tigl Quury/  dgturry/ p/
Case .
(mes™ ") C (kges™ ") mm Pa
1 13.32 1050 35.34 0.1 - 300
2 13.32 1050 35.34 0.1 - 200
3 13.32 1050 35.34 5.0 - 300
4 13.32 1050 35.34 1.0 - 300

p’ is pressure at kiln end; w (H,0) is 36%.
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Fig.3 Temperature profile of
fume in spray drier zone
(8) —dgury= 0. lmm, p* = - 300Pa (Case 1);
(b) —dgury= 0. Imm, p* = — 200Pa (Case 2);
(¢) —dguy= Imm, p* = - 300Pa ( Case 4)
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Fig. 4 Moisture content profile in
spray drier zone
(2) —dgumy= 0. 1mm, p* = — 300Pa (Case 1);

— 200Pa ( Case 2);
— 300Pa ( Case 4)

(b) —dguny= 0. Imm, p*
(C) _dslurry= lmmv p*
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