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Structural Optimization of Distribution Tubes in
Inlet Distributor Based on Orthogonal Analysis

FENG He, YU Bin, JI Pengfei

(School of Mechanical and Power Engineering, Nanjing Tech University Nanjing 210009, China)

Abstract ; Gas inlet distributor is the key part to carbon black quencher. If the carbon black smoke distribution was
uneven, some tubes in carbon black quencher would be blocked because of coking, which would change operation state
of quencher. Aiming at the phenomenon, tubes in distributor is taken as an object, and the effect of structural
parameters on evenness of carbon black smoke is analyzed based on numerical simulation and orthogonal analysis, and
the largest effect factor and the optimal value are obtained.
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Figure 1 ~ Schematic diagram of
elliptic gas distributor of tubes
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Table 1 Factors and levels
K%
PAmEPE A/mm  KEMAPE B/mm 434 A C/mm
1 40 40 22
2 50 50 25
3 60 60 30
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Table 2 Calculation procedure of the orthogonal test

. IS NoEs)
e A B C osp/(m® +h™h)
1 1 1 1 8.60
2 1 2 2 8.30
3 1 3 3 12.86
4 2 1 2 5.09
5 2 2 3 6.95
6 2 3 1 5.48
7 3 1 1 6.88
8 3 2 1 7.68
9 3 3 2 6.69
&3 AR
Table 3 Calculation results m’ + h™'

[ﬁ% Kl KZ K3

A 29.76 17.52 21.25 9.92 5.84 7.08 4.08

ki (K /3) by (Ky/3) ky (K3/3) M2

B 20.57 22.93 25.03 6. 86 7. 64 8.34 1.48
C 21.76 20.08 26.69 7.25 6. 69 8.90 1.65
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Figure 2 Value of oy, in different tube pitch
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Figure 3 Relative deviations of rate of flow in
heat transfer tubes in different tube pitch
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Figure 4  Velocity distribution of outlet nozzles
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Table 4 Volumetric flow rate of each tube

BT  WiR/(e’ b7 || BTES fE/(m’-hh)
1 217.78 18 208.98
2 212.11 19 204.77
3 202.30 20 198.76
4 199.03 21 194.28
5 194.58 22 192.88
6 196. 54 23 206.20
7 216.03 24 199.82
8 207.98 25 198. 82
9 201.11 26 195.36
10 194.37 27 191.54
11 196.99 28 194.88
12 212.40 29 201.35
13 211.27 30 201.20
14 202.41 31 198.23
15 196.90 32 205.47
16 192.75 33 210.93
17 193.54 34 212.58
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Figure 5 Relative deviations of rate of

flow in heat transfer tubes
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