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MASS TRANSFER AND HEAT TRANSFER
IN CONTINUOUS PLATE DRYER

LIU Xiaolong, JIANG Jialing and LIU Baoqing
(Institute o f Chemical Mechanic Engineering . Zhejiang University , Hangzhou 310027, Zhejiang, China)

Abstract A mathematical model for the heat-mass transfer in a continuous plate dryer was proposed. The
calculation of several important parameters, such as height, volume of ringy granule piles on the heating
pan and drying time, were made. By using the penetration model of particle heat transfer, exit
temperature (T.), humidity of material exit (X.) of ringy granular piles and average drying rate (m)
were calculated by iterative equations. The only empirical parameter N, called the mixing number,
could be predicted by the method, provided that the experimental data with various input humidity (X))
were known. The model and equations were used for a published experimental plant. The theoretical
predictions were in satisfactory agreement with experimental data, and the error between measured data

and calculated values was less than 20%3.
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Fig. 1 Schematic of continuous plate dryer

1—wet material; 2—heating medium; 3——shell housing;

4—heating pan; 5—radial arm, plow; 6—rotating shaft
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Fig. 2 Sketch diagram of model of particle

transfer on heating pan
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(at the sweeping moment)

Fig. 3 Cross section of ringy granular piles
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Table 1 Measured and calculated values

in a published plate dryer

: wX10° mXx10° Ty e ¢ z‘g

No. o Xi Jrest /kges! /K = e /s
1 0.381 3445 3463 392.8 0.166 0.169 319.3
2 0.136 9524 11140 392.8 0.036 0.040 115.5
3 0.282 2549 3702 399.9 0.059 0.081 431.5
4 0.132 3445 7985 406.0 0.020 0.023 319.3
5 0.135 6501 14968 406.0 0.039 0.046 169.2
6 0.161 9524 12615 406.0 0.052 0.060 115.5
7 0.127 12308 16431 406.0 0.043 0.044 66.9
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Table 2 Simultaneous calculation of h,&,T.,

X. ,m for test No. 1( N, =3)

h T. mx103
No. /mm § /K X /kgem 25!
1 7.5 0.2173 293. 77 0. 366 1. 77
2 7.8 0. 2209 294. 41 0. 353 1.76
3 8.1 0.2246 295. 04 0. 339 1.74
4 8.5 0.2282 295. 69 0. 327 1.73
5 8.9 0. 2319 296. 33 0. 315 1.72
6 9.3 0. 2355 296. 96 0. 304 1. 70
7 9.9 0.2391 297.59 0.293 1. 69
8 10. 6 0. 2426 298. 20 0. 283 1. 67
9 11.4 0. 2460 298. 79 0.274 1. 66
10 12.5 0.2491 299. 35 0. 266 1. 65
11 14.0  0.2522 299. 88 0. 259 1. 64
12 16.1 0. 2550 300. 33 0. 253 1. 62
13 21.8 0.2574  300.69 0. 248 1. 62
14 16.9 0.2593 301. 15 0. 242 1.61
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Table 2 (continued)

Nt h R T. mxm
/mm /K /kgem % e s7!
15 14.2  0.2618 301.71  0.235 1. 60
16 12.6  0.2648  302.37  0.228 1.58
17 11.4  0.2683 303.12  0.219 1.57
18 10.5  0.2723  303.97  0.210 1.55
19 9.7  0.2767  304.92  0.201 1.53
20 9.2 0.2818 305.98  0.190 1.51
21 8.7 0.2874 307.16  0.180 1. 49
22 8.2  0.2936 308.46  0.169 1. 46
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