Journal of Society of Indoor Environment. Japan Vol.6. No.1. pp.19-26. 2003 FNBREFREE Vol6 Nol [2003]

RE X

ENS FrE5 8 EiFaiisRED
YIal—Yar7rursrsopreith

REILIFEORRS, FREGS, MR, AEEA, FAME, MREEE, TEE"

[ 2002.7.25] [SF 2002.11.12]

Development and Application of Computer Programs for Predicting
Concentrations of Indoor Radon and Its Daughters

Shintaro YOKOYAMA', Masaki YOSHIOKA!, Masao MASUDA?, Naoto KAKUTA?,
Tohru AOKI®, Hiroaki UCHIMI’ and Michikuni SHIMO®

[Received Jul 25,2002] [Accepted Nov 12, 2002]

g B

EEIZBT AR bhOBRNBSAEBIZLY, brEOERBELEECIELEMEIC & ofci7 RS OIS
VARG O RS EEE S ERTE R VI EAhh ), ABTIE, 50 LosERIZT N 2T F U REHE
BOTFHRREZEoREEESBIIER s Ya -y 70 s 42050, i’rﬁT%%H%t L7-FEMMEE I 2
L— /E/W%R&&JL%®Ewﬁ%%#btoé%&,ﬁﬁmniﬁ%méﬂfwézi%?wfmﬁﬁﬁk%

YIialb—varlLi,

Abstract

In our measurement survey, we found that the concentrations of indoor radon and its daughters were higher in
energy-efficient houses in Japan. Therefore, we have developed a computer program predicts, evaluates and controls
concentrations of indoor radon and its daughters. A comparison of measured and simulated results in underground
spaces shows the validity of the computer program. By using the computer program concentrations of indoor radon
and its daughters in a three-zone model were simulated.
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Fig. 1 A comparison of measured and simulated results in

underground space (v =249 (/h)).
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Fig. 2 Concentrations after mechanical ventilation system
turned off. The downward arrow shows the time
changing from v =249 (/h) to v =0.12 (/h)).
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Fig. 3 Concentrations with mechanical ventilation system

turned on (v =3.72 (/h)).

Concentration (Bg/m?)

—Rn --RaA RaB —RaC
R Measured Results  « Rn-Dts
250 y =0.5(/h) Generation Rate=3400 Bq/m?
Ventilation Rate =3.72(/h)—0.15(/h)
200
150

_ Time (h)
15 20 25 30

Fig. 4 Concentrations during mechanical ventilation system
turned off. The downward arrow shows the time

changing from v =372 (/h) to v =0.15 (/h).
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Fig. 5 Concentrations with mechanical ventilation system
turned on (v =4.15 (/h)).

Concentration (Bg/m?)

1750 —Rn ~RaA  RaB —RaC
Measured Results = Rn-Dts o
150 IR
125
100 ,
7 / ,'
5 S ¥ =0.50h)
‘ i Generation Rate =3400 Bg/m*
25 Vs Ventilation Rate =4.15(/h)—0.15(/h)
ory wy s
=l Time (h)
5 10 15 20 25 30

Fig. 6 Concentrations with mechanical ventilation system
turned off. The downward arrow shows the time
changing from v =4.15(/h) to v =0.15 (/h).
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Fig. 8 Three-zone air flow rates (m’/h) (Case 0). Symbol

(%) shows the values less than 1 m*/h.

Table 1 Air flow rates of Fan A and Fan B

Fan A Fan B
Case 1 — 30m’/h
Case 2 150m’/h —
Case 3 150m’/h 3lm/h
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Fig. 10 Simulated results of concentrations for Room 1
(Case 1).
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Fig. 11 Simulated results of concentrations for Room 2
(Case 1).
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Fig. 12 Simulated results of concentrations for Room 3
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Fig. 14 Simulated results of concentrations for Room 1
(Case 2).
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Fig. 15 Simulated results of concentrations for Room 2
(Case 2).
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Fig. 16 Simulated results of concentrations for Room 3
(Case 2).
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Fig. 18 Simulated results of concentrations for Room 1
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Fig. 19 Simulated results of concentrations for Room 2

(Case 3).
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Fig. 20 Simulated results of concentrations for Room 3

(Case 3).
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