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Abstract; In order to make the new pulse descaling system applied to carbon black quencher achieve better descaling

result, the orthogonal experiment and numerical simulation method were applied to analyse how much impact the injection

pressure , injection distance ,nozzle diameter and injection time make on the descaling result, with peak pressure on the

surface of heat exchange tube as the appraisal target. The results show that the primary and secondary order of the factors

that influence the descaling result is injection pressure ,injection time ,nozzle diameter and injection distance in turn. The

results also indicate the preferable values in the selected level scope,such as the injection pressure =2.0 MPa, injection

time =0. 2 ~ 0. 3 s, nozzle diameter =7. 5 mm and injection distance =40 mm. The results provide an important

theoretical basis for design optimization of pulse descaling system and lay the foundation in security engineering of

quencher application.
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Figure 1 ~ Structual diagram of new

pulse descaling system
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Figure 2 Positional relationship diagram

between nozzle and heat tube
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Figure 3 Computational physical
model of pulse descaling system
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Figure 4  Jet radius equal to

the heat exchange tube radius
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Table 1  Factor and level table of
orthogonal experimental design
K-
WK J1/MPa WEIRER S /mm  BEWE AR/ mm KR E]/s
1 0.8 40 6.0 0.1
2 1.2 70 7.0 0.2
3 1.6 100 7.5 0.3
4 2.0 130 8.0 0.5
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Table 2 Test scheme and results of orthogonal design

S

ik

5 g5 [ I I VERLIE,
8 e HLEN A UL/ y4 KX SEHI/ kPa
k52 HAA/mm  FEE/mm K J)/MPa  Bf[E]/s

1 6.0 40 0.8 0.1 1.3

2 6.0 500 1.2 0.2 3.8

3 6.0 100 1.6 0.3 5.0

4 6.0 130 2.0 0.5 5.9

5 7.0 40 1.2 0.3 6.8

6 7.0 500 0.8 0.5 3.4

7 7.0 100 2.0 0.1 3.5

8 7.0 130 1.6 0.2 6.7

9 7.5 40 1.6 0.5 9.7
10 7.5 500 2.0 0.3 9.3

11 7.5 100 0.8 0.2 4.0
12 7.5 130 1.2 0.1 3.2
13 8.0 40 2.0 0.2 10.1

14 8.0 500 1.6 0.1 2.5
15 8.0 100 1.2 0.5 6.8
16 8.0 130 0.8 0.3 4.7
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Figure 5 Curve of peak pressure on the surfacr of heat exchange tube
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Table 3 Range analysis of peak pressure on surface of heat exchange tube

K K, Ky K, ky ky ky ky W R
15 928 20 393 26 083 18 001 3982 5098 6 521 4 500 2539
27 823 19 099 19 273 20 340 6 956 4775 4818 5085 2 181
13 390 20 578 23 768 28 799 3348 5145 5942 7 200 3852
10 522 24 570 25 714 25 729 2 631 6 143 6 429 6 432 3801
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Figure 9  Influence of nozzle diameter
to peak pressure
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Figure 10 Influence of injection distance

to peak pressure
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