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Multi-objective Evaluation of

Optimization of Direct Evaporative Cooling air supply mode in rotary kiln process section

Li Jiacheng Sun Tiezhu Wen Leichao

( School of Urban Planning and Municipal Engineering Xi’an Polytechnic University, Xi’an, 710048 )

[ Abstract] In order to configure direct evaporative cooling equipment in the rotary kiln process section, this paper simulates the
air supply mode of rotary kiln based on fluent software, and verifies the reliability of the model through the experimental data.
Based on the actual engineering data, under the condition of the air supply capacity of 8700m?* /h and the evaporation efficiency of
59%, the three methods of upper air supply, middle air supply and lower air supply and the number of different air outlets in each
air supply mode were analyzed. The results show that the temperature of the non-working area is lower than that of the working
area, and the cold volume is not reasonably distributed, and the average temperature range of the working area is 28.49°C~29.41°C.
In contrast, the indexes of the medium air supply mode are stable, with the average temperature of 27.72°C ~28.78 ‘C, while the
lower air supply mode directly acts on the working area to effectively reduce the temperature of the working area, with the average
temperature of 28.08 C ~28.48 ‘C .When the weight of four air outlet is 4.9, which is the best comprehensive and 7.78, the lowest

comprehensive.The conclusion of this study provides an important reference and scientific basis for the ventilation and cooling

design of the process section of rotary kiln.
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Fig.1 Actual drawing of the rotary kiln process section
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Table 2 Evaluation parameters of different air supply modes
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/(m/s) /C /PPD /C 1% /C
Al 0.07 2941 0.14 6.16 1.04 3.41
. A2 0.07 28.79 0.12 5.48 1.21 2.79
IEX
A3 0.06 29.06 0.13 6.15 0.98 3.06
A4 0.06 28.49 0.11 5.10 1.23 2.49
B1 0.10 28.47 0.09 5.38 1.13 2.47
. B2 0.11 28.15 0.08 6.40 1.14 2.15
% K
B3 0.10 28.78 0.11 6.24 1.07 2.78
B4 0.12 27.72 0.07 7.30 1.25 1.72
Cl 0.14 28.40 0.09 7.35 0.81 2.40
. C2 0.12 28.08 0.08 7.23 0.84 2.08
TIEA
C3 0.11 28.48 0.09 7.56 0.89 2.48
C4 0.12 28.36 0.09 4.96 0.94 2.36
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TH Al A2 A3 A4
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