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Radiation shielding analysis for 15 MVmedical linear accelerator room by using two calculations
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Abstract: To provide a reference for the optimal design of the shielding protection of medical linear accelerator, 9 points

layer method and Monte Carlo method were respectively applied to calculate the radiation dose rate of the known shield

wall. The calculated results and actual measurements were analyzed and compared. The comparative result showed the

relative error between the result calculated by two methods and the measured result was less than 6%. The two calculations

could guide the radiation shielding design of accelerator, and the Monte Carlo method is more favorable in the shielding

room design for the smaller relative error.
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Room structure

South wall of the main shield

South wall of the shield

North wall of the main shield

North wall of the shield

Roof of the main shield

Roof of the shield

East wall of the shield

West wall of the shield

Shield door of the room

Shielding material

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

Paraffin borax and lead

Material density(g/cm3)

2.35

2.35

2.35

2.35

2.35

2.35

2.35

2.35

Material thickness (cm)

270

130

270

130

270

130

130

200

Paraffin borax 20; lead 2

33



4

3.1 15MV X

X
[9-11]

15 MV X

MCNP 4C 15 MeV

15 MV

X 2 12-13

3.2

MCNP 4C

X

3.3

MCNP ,

3

X

F6

500 ,

5%
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Measuring

point

1

2

3

4

5

6

7

8

9

10

11

12

Measured value

( Sv/h)

1.86

5.2

2.3

0.01

2.31

1.06

1.59

0.94

0.97

2.21

2.36

0.42

Position

South wall of the main shield

North wall of the main shield

East wall of the shield

West wall of the shield

Roof of the main shield

South wall of the shield

North wall of the shield

Roof of the shield

Shield door of the room

Dose rate of 9

point layer

method ( Sv/h)

1.97

1.97

1.82

0.01

2.43

1.07

1.72

1.01

1.01

2.33

2.33

0.49

Relative error

(%)

5.9

3.1

5.8

0

5.2

0.1

8.2

7.4

4.1

5.4

1.3

17

Dose rate of

Monte Carlo

method

( Sv/h)

1.88

2.01

1.76

0.01

2.33

1.12

1.58

0.91

0.96

2.18

2.42

0.41

Relative error

(%)

1.1

1.0

2.3

0

0.1

5.7

0.1

3.2

1.0

1.4

2.5

2.4

Barrier 

shield

X-ray of 15 MV
Detector
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