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Ventilation of Radon Gas From Underground Storeroom
and Its Mathmatical Model

LI Xiao-gai, ZHANG Ying-jie, LIU Chao

CNNC-Everclean Co. , Ltd. , Beijing 100037

Abstract: A conceptual design of a ventilation system for elimination of high radioactivity
concentration radon gas from a decommisioning underground storeroom is described in this
A mathmatical model is constructed for predition of the variation of radon radioactivi-

The model is further

paper.
ty concentration upon time in the storeroom during ventilation.
improved by introduction of a modification factor M whose value is determined by fitting to

E/V+4C,, - (MN)[ =Y
MN — 2

The modified model can satisfactorily predict the radon radioactivity concentration in the

the experimental data. The final model is C, = Cye” ™V — e MV

storeroom at any time, and precisely calculate the ventilation time needed for decrease the
radon radioactivity concentration to an acceptable level to avoid harmful inner irradiation by
inhalation.
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Fig. 1 Concept design of ventilation
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Fig. 2 Radon radioactivity concentration in the storeroom
as a function of time after the ventilation turned off

A— AR (Measurement data) , — 4 B E (Function fitting)
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Table 1 Variation of radon radioactivity concentration upon ventilation time
o — C,/(Bq*m *) . C,/(Bqem %)
1 XU [ -~ - - 3 XU (8 - -
S i S -4
(Ventilation time) /h S Tl'ﬁ{ﬁ (Ventilation time) /h i fi TI—#{E
(Measurment) (Calculation) (Measurment) (Calculation)
0 2 180.6 2 180. 6 6.0 320. 6 197.7
1.0 1539.7 219.1 7.0 269.7 196. 2
2.0 968. 3 203.9 8.0 211.5 194. 7
3.0 683. 1 202. 3 9.0 226.2 193.3
4.0 512.9 200. 7 10. 0 199.4 191. 8
5.0 382.3 199. 2
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Fig. 3 Calculated radon radioactivity concentrations

by using different modification factor M
W — I8 (Measurement data) ,
® — M=0.01,A—M=0.1,¥—M=0.5
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Fig. 4 Radon radioactivity concentrations

of experimentally measured and calculated
by the modified model
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of radon radioactivity concentration)
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Fig. 5 Relationship between the modification

factor M and the air replacement frequency
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