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Abstract; In order to study the migration law of radon in underground chamber with
cracks, according to the structure and physical geometry size of a civil air defense project,
mathematical model for seepage characteristics of fracture network and radon migration e-
quation was established. CFD was adopted in this paper to make the numerical simulation
of the migration law of radon in the chamber under different pressure difference conditions.
The results indicate that based on the basic theory and method of porous media fractal, it
is feasible to use the fractal fracture network seepage model to characterize the seepage
characteristics of wall cracks. The model has been verified to be accurate and reliable.
With the increase of pressure difference from 5 Pa to 30 Pa, the pressure difference inhib-
its the migration of radon from the cracks to the room, and the total mass flow rate of radon
flowing out of the cracks was reduced by 76. 5% ; The pressure difference promotes the ra-
don exhaust, the total mass flow from out of the exhaust port increased by 186. 2% . When
the pressure difference is 20 Pa, the mass flow reduction rate at the crack and the mass
flow increase rate at the air outlet both reach the maximum. Therefore, in the chamber un-
der the condition of poison filtering and ventilation, when the pressure difference is 20 Pa,
the radon removal efficiency is the highest, which is most conducive to the control of
indoor radon. The increase in pressure difference can be equivalent to an increase in the
number of air changes. Under the condition of ensuring a constant pressure difference, the
top-supply bottom-return mode is likely to cause the accumulation of radon near the air in-

let and the two sides of the air supply port are likely to produce eddy currents indoors.
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Fig.1 Physical model of civil air defense engineering
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Table 1 Physical parameters of fluid and medium

LN 2 i
=5 AR KZER TREE+
W/ (kg » m™) 1.225 9.73 0.554 2 2 100
SHE/(W - m™? K 0.024 2 0.003 6 0.026 1.8
FEEHRE/(J - kg - K™ 1 006. 43 96.35 2014 880
IR/ (kg - m™ - s7) 1.79x107° 1.8x107° 1.34x107 -
4 Fi/ (g - mol™) 28.966 222 18.015 3 -
VHER (m* - s) 5x107° 10°° - -
x2 FAEMBEZEEEY=2 mEHEREE
Table 2 Radon concentrations of different grid densities at Y=2 m B Bg - m”
X/m
ANT] Do A 2
0.5 1 1.5 2 2.5 3 4 4.5 5 5.5
29 Ji 445 443 440 454 485 169 472 407 376 385
50 Ji 462 460 457 461 468 182 488 419 404 410
7277 473 469 468 477 480 187 503 420 424 432
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ST B = AR B SRR T AN TR R 22
X2 NAGERS I E MR Rk O 2 o) e 25 8
5.10.15.20.25 .30 Pa, [RAIEHE == B K 6 3 W
N, REEMM S 2S5 ENZ R EZEN 4 Pa /2
(MR 12280 4 Pa ey, ©MERTE

TE) WAL RLN

*3 AEAEETREMUN=SESENANED
Table 3 Pressure between air layer and room under

different pressure difference

A7 . Pa

JE#/Pa

5 10 15 20 25 30

=52 1.5 3.4 4.6 7 8.5 10.3
=W 5.5 7.2 8.8 10.75 12.5 14.4
AP 4 3.8 4.2  3.75 4 4.1
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Fig.3 Comparison of radon concentration for different pressure differences on the surface of Y=2 m
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Fig.4 Mass flow of radon at cracks and outlets under

different pressure differences
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Fig.5 Comparison of radon concentration for different pressure differences on the surface of X=3 m
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Table 4 Room air supply and equivalent air changes under different pressure differences

JE7/Pa
SR
5 10 15 20 25 30
FrlEs K/ (m® - h™) 466.7 682.7 836.6 977.8 1093.6 1199.4
P RE/ R 6.5 9.5 11.6 13.6 15.2 16.7

®S5 WEBREGRERTERREZNESE

Table 5 Measured radon concentration in the ventilated and unventilated Chambers

ERIE/(Bg - m™)

24 Iz Wit R/ (m' - h) PR/ (Bg + m™) -
R 38 K
74 024 432 537 50433 75862
S H 7§ 008 432 468 55532 724257
74 018 432 463 532428 765+35
FEHUE - - 466.7 573.75 787.47
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