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Abstract: On the discussion of effect on dosimetry by different races. different
postures, and different weighting factors, a series of Chinese reference humen including
two genders and three postures were constructed in according with GBZ/T 200. With
Monte-Carlo method, absorbed dose of each organ and effective dose of several energy
and geometries were calculated. With different tissue weighting factors, difference can
be found in lower energies with all geometries. Also different races and different
postures can bring about the different doses with the shielding of human organs, espe-
cially for the lower energy. As a conclusion, corresponding situation should be consid-

ered in radiation protection, especially in radiology and complexity radiation field.
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Fig. 2 Effective dose per unit fluence of Chinese reference man and ICRP-74

250
2 n AP
N
18
%
=
s
i
H
4\:_[
5
05 1 1 ]
7072 1071 10° 10!
FTHE R/ MeV
3 ICRP-74

Fig. 3 Ratio of effective dose for Chinese

reference man to ICRP-74 per unit fluence

121 a = AP
) e PA
N A LLAT
i 1.1 v RLAT
= <« ROT
2 1o » I1SO
& Yy
nﬁ@%
5 o9p
Ei

08 1 1 1

1072 107! 10° 10!
FTFREE/MeV

4

(a)

Bz SRR RE L

5% ~15% .

. 9007
. 4 ,
. C 5,
0 02 MeV 5%

b
T>, 10—|3
Q
S
=107
|
&
% 1 0—15
1 1 ]
107! 10° 10!
JeTF R/ MeV
(b)

Fig. 4 Ratio of effective dose calculated for sit posture to stand posture (a) and absorbed dose per unit air kerma of bladder (b)

1.2r n AP
e PA
A LLAT
v RLAT
<« ROT
» ISO

BAERE R 2L

0.9f
08 1 1 1
1072 107! 10° 10!
JeFREE/ MeV
5

Fig. 5 Ratio of effective dose calculated

for walk posture to stand posture

2% . N

ORNL
GBZ/T200



634

46

o

. , ICRP-60
ICRP-103 .
0.1 MeV 4% ;

0.1 MeV 5% ;
b
b
b b
[1] ICRP. 1990 recommendations of the international

(2]

[3]

(4]

commission on radiological protection[ R]. Ox-
ford: Pergamon Press, 1991.

XU X G, ECKERMAN K F. Handbook of ana-
tomical models for radiation dosimetry[ M]. [S.
L. ]: [s.n. ], 2009.

CASSOLA V, de MELOLIMA V, KRAMER
R. et al. FASH and MASH: Female and male
adult human phantoms based on polygon mesh
surfaces: . Development of the anatomy[]].
Physics in Medicine and Biology, 2010, 55 133.
ICRP. The 2007 recommendations of the interna-
protection,

tional commission on radiological

(5]

[6]

[7]

[8]

[9]

ICRP publication 103 [R].
Press., 2007.

Oxford: Pergamon

’ 1 ’

L1
,2012,29(1):3 088-3 092.
TANG Xiaobin, GENG Changran, XIE Qin, et
al. The establishment of Chinese pregnant woman
model and application on internal dosimetry research
[J]. Chinese Journal of Medical Physics, 2012, 29
(1): 3 088-3 092(in Chinese).
[Jl 52001,20(4) ;597
599.
CHEN Meng, CHEN Liping. Ergonomics-based
human modeling and motion simulation[ J]. Me-
chanical Science and Technology, 2001, 20(4):
597-599(in Chinese).
SHULTIS J, FAW R. A MCNP primer [ M/
OL]. 2006 [2010-12-127]. http://www. mne.
ksu. edu/~jks/MCNPprmr. pdf.
ICRP. Conversion coefficients for use in radio-
logical protection against external radiation[ M].
Oxford: Pergamon Press, 1996.

’ [l ’

[yl

,2011,31(2) :225-228.
GAO Yiming, LIU Haikuan, GU Naigu, et al.
Monte Carlo simulation methods of determining
red bone marrow dose from external radiation
[rl.
and Protection, 2011, 31(2). 225-228 (in Chi-

Chinese Journal of Radiological Medicine

nese).



