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Heat transport characteristics of activated coke particles in moving bed
DING Kaili HU Chen DENG Xianhe
( School of Chemistry and Chemical Engineering South China University of Technology Guangzhou 510640 China)
Abstract: In order to investigate the heat transport characteristics of activated coke particles in moving bed heat transfer experiment has
been conducted using tube and shell heat exchanger as the main process. Heated air and activated coke particles showed in a countercur—
rent flow mode in the heat exchanger. According to variable—controlling approach the temperature difference AT, and heat load Q caused
by heat transfer total heat transfer coefficient K of different experimental conditions such as different wind speed u_ the outlet temperature
of hot air when the activated coke particles began to unload T, and speed of unloaded activated coke particles v, were determined. The re—

sults indicated that u, made a big difference on AT, and the greater u, the bigger () and K closely related to the power of u, with n=

0. 64. With the u, reaching to 16 m/s v, becoming 150 kg/h and T, turning into 40 °C the total heat transfer coefficient highly reached
10 9.32 W/(m’ * K) . With the rising T, There was no obvious change in AT, a smaller value in Q and K when negligible variation in
K ranged from 70 °C to 80 °C. Moreover as v, increased AT, slowly increased at the same time () and K increased linearly. Higher than
7.5 W/(m® « K) K increased linearly by 0.9 W/( m”> « K) with each 50 kg/h rises which displayed an observable effect on totality.

Key words: activated coke particles; tube and shell heat exchanger; moving bed; total heat transfer coefficient; unloading speed
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Table 2  Experimental data and parameters in different conditions
T,/ T,/ T,/ T,/ T,/ Q! AT,/ K/
u/(mes") I)I)/(kg'h’l) C C C C C kW C (Wem? K"
80 131. 4 85.2 27.1 100. 2 4.03 43.3 7.39
70 126. 8 79.5 23.8 93.0 4.12 43.8 7.46
150 60 127.7 75.3 23.5 87.4 4.58 45.9 7.92
50 127.2 71.8 22.8 86.9 4.83 44.5 8.61
16.0
40 128.3 68.5 24.1 82.4 5.21 44.4 9.32
110 50 129.2 82.6 31.2 96.5 4.15 41.9 7.85
180 50 127.7 65.4 24.8 77.5 5.43 45.2 9.53
230 50 135.3 68.0 29.0 80. 4 5.86 46.5 10. 01
70 151. 4 75.2 20. 8 107.1 4.23 49.2 6. 83
60 148. 1 67.0 17.7 97.7 4.50 49.8 7.18
150 50 148. 1 64.2 17.9 93.3 4. 66 50.4 7.34
40 146.7 58.4 18.3 83.9 4.91 50.6 7.70
0.2 30 151.8 515 15.0 73.0 5.57 53.9 8.20
' 70 145.7 76.1 17.4 102.3 3.87 50.7 6. 06
60 150.7 73.5 15.7 97.3 4.29 52.5 6.13
110 50 145.2 66. 8 16.2 93.0 4.35 51.4 6.73
40 150. 4 64.3 15.1 97.3 4.79 51.1 7.43
35 145.6 57.9 13.6 87.2 4.87 51.0 7.58
50 155.9 57.6 19.6 91.2 4.18 50.2 6. 61
7.8 150
40 156.2 50.5 18.7 82.0 4.49 50.3 7.09
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Fig. 3  Relationship between wind speed and heat transport characteristics in moving bed
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Fig. 4 Relationship between the outlet temperature of hot air with beginning unlacading and heat transport
characteristics in moving bed
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Fig. 5 Relationship between speed of unloaded activated coke particles and heat transport characteristics in
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