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Study on de-moisture effect of small type mine air cooler
Miao Dejun' > Tan Dongwei' > Zhang Kun' > Chang Dehua'” Ge Xing® Yu Chao' *

( 1. Cultivation Base Provincial and State Joint Key Lab of Mining Disaster Prevention and.CGontrol Shandong University of Science and Technology
Qingdao 266590 China; 2.College of Mining and Safety Engineering Shandong University of Science and Technology Qingdao 266590 China;
3. Guangzhou Special Equipment Inspection and Test Institute Guangzhou 510000 China)

Abstract: In order to study and discover the conventional small typesmine air cooler would have the de—moisture capacity while the air
cooler would have the temperature reduction a study method combined with the experiment study and the numerical simulation was applied
to establish the de—moisture experiment device and other related model of the small type mine air cooler. During the experiment study
there were four different devices conducted to send the cool air'temperature and humidity to the small type mine air cooler the cool temper—
ature and humidity were 20 °C and 35% 20 °C and 55% 25 °G and 35% and 25 °C and 55% individually. Other experiment parameters
were kept stable and no change and the variation condition of the environment relative humidity under the different experiment condition
was monitored and measured. Then the ANSYS numerical simulation method was applied to the simulation study on the four different de-
vices and the experiment results were verified. The results showed that during the cooling process the small type mine air cooler would
have a certain de—moisture capacity but«the completed de—moisture effect was not obvious and a further discovery and study should be
conducted on the mine cooling and de—moisture air cooler equipment with a higher de—moisture capacity in order to improve the safety pro—
duction efficiency of the high temperature and high moisture mine.

Key words: small type mine air cooler; moisture exchange mechanism; de—moisture effect; high temperature and high moisture mine
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Fig.1 Schematic of three—dimensional

structure of experimental device
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Table 1 Relative humidity observation results in different working condition

1 2 3 4
A, 0.880 150 0.880 169 0.892 229 0.880 170
A, 0.878 019 0.878 024 0.878 017 0.878 025
A 0.878 188 0.879 188 0.879 189 0.879 188
Ay 0.879 997 0.880 000 0.879 996 0.879 997
As 0.879 502 0.879 503 0.879 505 0.879 507
Ag 0.880 049 0.880 050 0.880 050 0.880 067
A, 0.880 921 0.880 923 0.880 910 0.880 938
B, 0.817 545 0.820 073 0.818 488 0.821 971
B, 0.801 576 0.810 318 0.803 240 0.814 495
B; 0.761 356 0.780 399 0.762 552 0.786 006
B, 0.737 640 0.767 718 0.738 528 0.769 007
Bs 0.780 667 0.799 417 0.785 561 0.799 718
By 0.818 075 0.828 661 0.818 558 0.829 942
B, 0.825 149 0.829 864 0.825 933 0.829 971
C, 0.840 363 0.863 797 0.846 099 0.864 447
C, 0.868 549 0.878 488 0.866 941 0.889 107
Cs 0.828 597 0.842 456 0.829602 0.855 858
C, 0.879 188 0.879 188 0.879 187 0.879 189
Cs 0.880 089 0.880 089 0.880.096 0.880 091
Cs 0.891 301 0.891 316 0.892 340 0.891 351
c, 0.892 236 0.892 238 0.892 246 0.894 447
D, 0.798 759 0.857 372 0.828 256 0.853 695
D, 0.855 043 0.877 088 0.866 662 0.877 660
D, 0.815 243 0.847 551 0.830 593 0.855 294
D, 0.775 561 0.799 417 0.780 667 0.799 718
Ds 0.867 129 0.866 735 0.864 739 0.868 936
D¢ 0.891 567 0.891 559 0.891 556 0.891 567
D, 0.892 229 0.892 212 0.892 211 0.893 695
2.4 ANSYS
ANSYS 4 AUXNIRIE /%
3— 60 . '32:2
— o i
~ 68.0
(a) XY I 62.5
57.0
51.5
2 46.0
Table 2 Dry air moisture content per kilogram under (c) XZ 1H ;‘(5)8
different temperature and humidity
/ 35% 55% (b) YZ 'l
C /g /g 3 1
20 5.065 7.997 Fig.3 Relative humidity distributionin in case 1
21 5.390 8.513
22 5.734 9.058 1
23 6.096 9.634
24 6.479 10.243
25 6.883 10.885
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Fig.4 Relative humidity distribution in case 2
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Fig.5 Relative humidity distributiondin-case 3
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Fig.6  Relative humidity distribution in case 4
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