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ABSTRACT

AGeneral radiation measuring devices have been developed in the form of spatial dose rate detection devices that measure
dose rates to radioactive contaminant and 2D or 3D imaging devices for radioactive contamination information. Each of
these radiation detection techniques has advantages. The advantages of both detection devices are necessary to minimize
personal injury and rapid decontamination in the area of a radioactive accident. In this paper, we proposed a technique that
can measure the dose rate and direction information about the radioactive pollutant source in real time using a detection
sensor, a rotating body, and a directional shield for radioactive pollutant detection. The rotational-based detection device is
configured to check the dose rate and direction using the location information of the rotator and measurement value. We
proposed a measurement technique for vertical and horizontal directions through multiple holes. It was confirmed that the
measurement error for direction information was less than 1% when detected in the horizontal direction.
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Fig. 1 The structure of radioactive direction detector
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Table. 1 Radiation Direction Detection Table

Hole Holes Distan?e Vertical Position
No. Distance From First Center
[H_D] Peak

1 180/N 360/N ()*H_D-H D/2
2 180/N 360/N (2)*H_ D-H _D/2
3 180/N 360/N (3)*H_D-H_D/2
4 180/N 360/N (4)*H_D-H_D/2
5 180/N 360/N (5)*H_D-H_D/2
N 180/N 360/N (N)*H_D-H D/2
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Fig. 14 Configuration of direction detection angle
measurement test
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Table. 2 Results for the horizontal direction

Angle | First Peek | Detection angle | Error |Err. rate*

20° 469,376.32 20.84° 0.84° 0.23 %
40° 442,483.22 41.04° 1.04° 0.29 %
60° 449,424.00 60.83° 0.83° 0.23 %
80° 447,118.13 79.70° -0.30° | -0.08 %
100° 453,823.26 99.08° -0.92° | -0.26 %
120° 444,102.91 118.76° -1.24° | -0.34 %
140° 446,961.15 139.32° -0.68° | -0.19 %
160° 451,048.03 159.60° -0.40° | -0.11 %
180° 459,224.05 179.37° -0.63° | -0.18 %
200° 460,072.11 199.65° -0.35° | -0.10 %
220° 463,233.01 219.28° -0.72° | -0.20 %
240° 474,282.86 240.15° 0.15° 0.04 %
260° 466,902.11 260.66° 0.66° 0.18 %
280° 464,129.87 280.33° 0.33° 0.09 %
300° 485,270.13 301.03° 1.03° 0.29 %
320° 488,872.43 320.60° 0.60° 0.17 %
340° 474,115.29 341.10° 1.10° 0.31 %
360° 472,176.73 361.20° 1.20° 0.33 %

* @2} @ 247H360°E ©fu|E

Table. 3 Results for the vertical direction

Angle pl;lris(tl) S;;‘l’?ﬁl Dlls)gai)ce Dea;togltieon Error | Err. rate*

60° | 92.74° | 150.77° | 58.03° | 60.99° | -0.98°| -0.27%

50° | 88.97° | 168.83° | 79.86° | 50.07° | -0.07°| -0.02%

40° | 89.96° | 190.04° | 100.08°| 39.96° | 0.04° | 0.01%

30° | 90.45° | 210.69° | 120.24° | 29.88° | 0.12° | 0.03%

20° | 90.02° | 230.21° | 140.19°| 19.91° | 0.09° | 0.03%

10° | 90.11° | 250.11° | 160.00° | 10.00° | 0.00° | 0.00%

0° | 89.66° | 269.87° | 180.21°| -0.11° | 0.11° | 0.03%

-10° | 90.13° | 291.10° |200.97° |-10.00° | 0.00° | 0.00%

-20° | 89.80° | 310.19° |220.39°|-20.20°| 0.19° | 0.05%

-30° | 89.85° | 330.52° |240.67°|-30.34°| 0.33° | 0.09%

* 93 @ X}7H360°2 ofu|t
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