5520 H55 12 RO Vol.20 No.12

2020 4F 12 A The Chinese Journal of Process Engineering Dec. 2020
ﬁ’:ﬁla.ﬂg.__ . .

/Ju.Bj] '31%15 %S DOI: 10.12034/j.issn.1009-606X.220007
*i‘u-:»:w-fg:i? T AR

Local momentum exchange coefficient in distribution channel of
centrifugal radial fixed bed

Hongsheng WEI', Ruojin WANG', Dewu WANG'?*", Tianhang WU',  Yan LIU",
Shaofeng ZHANG'?
1. School of Chemical Engineering, Hebei University of Technology, Tianjin 300130, China

2. National-Local Joint Engineering Laboratory for Energy Conservation of Chemical Process Integration and Resources Utilization,
Tianjin 300130, China

Abstract: For the characteristic
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e . ¥ in rop m velocity balances| V€ ocity in
distribution/collection channels channels bed in bed channels
of centrifugal radial fixed bed, 0= Ex
o Zl Momentum | balances
the pressure distribution was 5 s | CPIGpe
measured and analyzed in these | : : ‘
two channels under both I1-type : :
and Z-type operation modes in a K . ° o
. . . K =0.63 (u/uo) ) u/uo <05
set of cold experimental
‘ [J- K = 0.77+0.05u/u, ufu, > 0.5
apparatus. The pressure had an CP-Z type
increasing trend along the gas

flow direction in the distribution
channel, while it had opposite trend in the collection channel. According to the uneven index of pressure distribution
in particle bed and the axial distribution of gas radial velocity obtained by Ergun equation, it was found that the
centrifugal Il-type was slightly better than the centrifugal Z-type. With the gas radial velocity distribution in particle
bed, the flow and momentum balances were applied in the elemental body of the channels to obtain the gas velocity in
distribution/collection channels and the local momentum exchange coefficient. Compared to the collection channel, the
sensitivity of local momentum exchange coefficient to pressure change was relatively small in the distribution channel.
In the distribution channel, the overall momentum coefficient almost unchanged with the operating mode, gas flow
rate, and axial position. While the local momentum exchange coefficient was only a function of the flow rate ratio u/uo
(or axial position), which first decreased and then remained unvaried with the flow rate ratio. According to the
experimental results, the equation of the local momentum exchange coefficient were obtained by the regression method
within 11% error. It was anticipated to provide reference for the calculation of local pressure in the gas channels and
the designation of the structural optimization.
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distribution channel of centrifugal radial fixed bed
O(mh)  uolm/s)  Rey/x10% K

CP-II type CP-Z type
120 8.66 4.10 0.83 0.76
140 10.11 4.78 0.84 0.76
160 11.55 5.46 0.83 0.77
180 12.99 6.14 0.77 0.79
200 14.44 6.83 0.82 0.84
220 15.88 7.51 0.79 0.82
240 17.33 8.19 0.81 0.79
Average 0.82 0.79
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Fig.7 Schematic diagram of the calculation area of the local
momentum exchange coefficient in the distribution channel
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