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NUMERICAL ANALYSIS OF ERGUN'S EQUATION FOR INTERIOR BALLISTIC ANALYSIS

S.W. Bae, HG. Sung] and T.S. Roh’

In this study, the Ergun’s equation has been verified in order to calculate pressure drop of the two phase
flow. The equation had been used in the high Reynolds number region for interior ballistic analysis in spite of
being verified in the low Reynolds number region. Therefore additional verification seems to be inevitable. Thus, the
validity of the equation has been verified using CFD in the high Reynolds number cases of the diameter-particle

ratio 10, 13 and 16.
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Fig. 1 Modelling using CATIA
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Fig. 3 Local grid of modelling of XZ-section
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Table 1. Details of geometrical models

Details
B t
W pjd=10 | Dla=13 | D/d,=16
Cylinder
. 0.20 0.26 0.32
diameter[m]
Particle
. 0.02 0.02 0.02
diameter[m]
layer [-] 4 4 4
Number of
. 180 304 460
particle [-]
Total cylinder
0.627 0.627 0.627
length [m]
Inlet-Bed
0.072 0.072 0.072
length [m]
Bed 1
ed length 0.099 0.099 0.099
[m]
Bed-outlet
0.480 0.480 0.480
length [m]
Porosity][-] 0.757 0.757 0.757
Number of
1.70m 2.53m 3.59m
cell [-]
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P ) i Velocity: Magnitude (m/s) )
18.566 24.754 _a;-euﬁ 70.832 141.66 212.50 ﬁ 33

Fig. 4 Velocity distribution at Z=0.135m
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Fig. 5 Velocity distribution at XZ-Section
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Fig. 6 The comparison of Ergun's equation and CFD Result
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Table.2 The result of CFD and Ergun's equation [Pa]
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Table3. The ratio of CFD result compared with Ergun's eq.

ReD/d” 10 13 16 E'egq‘:l'f‘s o Dld, 10 13 16
100 | 392280 | 3891E0 | 3.797E0 | 1.056E1 10° 371% 36.8% 36.0%
10° | 2401E2 | 2340E2 | 2223E2 | 1.048E3 10° 22.9% 22.3% 21.2%
100 | 1985E4 | 1906E4 | 1.826E4 | 1.047E5 108 19.0% 18.2% 17.4%
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