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Fig.1 Simplified schematic of rooms and measuring

points distribution of a laboratory building
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Table 1 Data record of room A under various operating conditions Bq/m’

e 3 KSR A a

2 3 4 5 6 7 8 9

TR 14.6£21.2 2924252 14.6+21.3 11.7+18.9 17.5£21.2 26.816.1  8.7+17.5 18.2+19.2 16.4+18.9
: HBR 6476 8.0+83  8.5+7.5 7.648.7  9.9+83  7.0£103 7.848.5  6.849.1 = 6.5£7.5
5 TIM 63.5£22.0 59.3+21.3 59.3+21.3 60.7+21.8 66.3+22.6 49.4£19.8 105.0+41.3 55.4+31.9 70.0+35.0
HENA 8.5+9.6 9.6£8.1  7.749.9  7.4+9.8 10.9+8.7 10.0£10.5 6.8+9.5 10.8+9.5  8.9+10.0
3 TEM 42485  7.1£9.7  7.049.7  7.129.7  7.1£9.7  8.5£103  5.8+17.5 2.9+14.1 8.7+17.5
HBER  9.5£9.6  7.6£9.1  7.749.9 74489  9.9+8.9 10.0+10.5 10.849.5  8.8+9.5  6.549.6
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Table 2 Weighted average radon concentration and

U, = 3

uncertainty calculation results under various operating
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Table 3 Data records of measuring points in three rooms Bq/m’
KHEEF 5
P21 I
1 2 3 4 5 6 7 8 9
1 14.6£21.2 29.2425.2 14.6£21.3 11.7£18.9 17.5£21.2 26.8+16.1 8.7£17.5 18.2+19.2 16.4+18.9
A
2 63.5£22.0 59.3+21.3 59.3+21.3 60.74£21.8 66.3£22.6 49.4£19.8 105.0+41.3 55.4+31.9 70.0£35.0
4  14.6£20.1 6.24243 7.1+9.7 8.7£17.5 9.9+10.8 5.8+17.5 2.9+14.1 9.9+14.1 7.9+£15.5
B
5 13.6x17.1 9.5%16.3 7.1£9.7 15.74¢16.5 14.8+14.8 13.8+12.5 14.6+16.1 9.9+13.8 14.6£17.1
6 29+14.1 5.8+159 5.8+159 11.3£11.3 5.8£15.9 7.1£10.3  13.6£20.1 6.7£14.1  9.0+14.8
C
7 11.6+15.1 8.5+153  9.1+10.7 13.1+£16.1  11.1£18.8 12.8+14.3 14.4+144 9.9+13.8 11.3+18.1
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Table 4 Weighted average radon concentration and

uncertainty calculation results of various measuring points

in three rooms Bq/m’
18] P TIASLF 1) ANl € FE
1 17.30 6.50
A
2 61.35 8.04
4 7.97 4.76
B
5 11.77 4.72
6 7.51 4.65
C
7 11.10 4.87
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Table 5 Weighted average radon concentration and uncertainty calculation results of various measuring points under

different measuring periods in room A

Bq/m’

02 A 3

U= 24 h 15 min

30 min

1h 3h

HSE REME MBCPE ANHER MBCF 8 ARERE BT % AR IBCT 8 A E

1 15.77  3.48 21.58 14.66 17.61
2 4850 3.52 66.74 10.11 60.89
3 7.62 358 18.68 19.78 33.22

12.89 17.30 6.50 19.51 2.70
12.89 61.35 8.04 57.71 3.34
10.77 6.49 3.60 6.93 4.01
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Table 6 Deviation calculation Bq/m’
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Table 7 Radon concentration variations at measuring point 2 using segmentation method
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Comparison of Distribution Characteristics and Measuring Methods

of Radon in Indoor Environment

HUO Yonggang', SUN Zhigiang', ZHANG Tiejun?,
SHAO Yurui', LI Jiongyao'

(1. Rocket Force University of Engineering, Xi’ an 710025, China;
2. Military Representative Office of PLA Army, Shanghai 200031, China)

ABSTRACT: Radon is the primary source of natural radiation and accounts for approximately 50% of the
natural radiation dose received by the public. Therefore, investigating its distribution in daily environments
is important to human safety and health. To address the unclear spatial distribution characteristics of indoor
radon concentration and verify the applicability of the measurement methods, a RAD7 radon meter was
used to measure the radon concentration distribution in a single room under ventilated and closed environ-
ments by adopting the control variable and weighted average data processing methods. The vertical distri—
bution characteristics of radon across different floors and error differences among the various measurement
methods were compared. The results show that the radon concentration within a single room presents an
uneven spatial distribution, with accumulation tendencies near the ground and at respiratory height, and
that ventilation can significantly reduce the concentration differences at each measuring point. An obvious
vertical gradient exists in the indoor radon concentration, which decreases progressively from lower to high-
er floors, with significantly higher concentrations on the first floor than on the second and third floors,
while the concentrations on the second and third floors remain relatively similar. Measurement periods of
15 and 30 minutes exhibit substantial errors, whereas 1— and 3-hour periods provide more accurate radon
concentration levels. The measurement accuracy of the three—point method is improved after weight optimi-
zation, enabling effective resolution of spatial heterogeneity problems and is suitable for engineering inves—
tigations and emergency responses. The segmentation method demonstrates good data continuity and com-
pliance with standard requirements, making it applicable to scientific research and compliance assessments.

KEYWORDS: radon gas; distribution characteristic; comparison of measurement methods; three—point

method; segmented method
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