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The Characteristic Study of
HANARO Cold Neutron Moderator
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Abstract

The conceptual design of the HANARO CNRF (Cold Neutron Research Facility)
project is in progress. It is desirable to construct a cold neutron source for increasing
the cold neutron flux with the liquid hydrogen at around 20K. The parametric
evaluations on the para/ortho hydrogen ratio and void fraction were performed with
the previous analyses of the moderator cell model, the single phase para hydrogen.
Through this study, calculated were operation margin of the para/ortho ratio and the
void fraction. The analysis for the characteristics of the cold neutron moderator was

performed using the couple MCNP model.
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Instruments Wavelength [A]
Backscattering 6712
40M-SANS > 4.0
DC-TOF 279

Spin Echo > 4.0

TAS 24 76.1
40M-SANS > 4.0
Bio-REF 407, 5.5
V-REF 475
12M-SANS > 4.0

¥ 3. para/ortho 4 H| & e WTAAE W

3T
ar

EF 0 | EAAS(~ImeY) | $5AAS W&

Para 100 1.183E+13 1.000
Para 90- Ortho 10 1.244E+13 1.052
Para 80- Ortho 20 1.262E+13 1.067
Para 70- Ortho 30 1.260E+13 1.066
Para 60~ Ortho 40 1.243E+13 1.051
Para 50~ Ortho 50 1.223E+13 1.035
Para 40- Ortho 60 1.210E+13 1.023
Para 30~ Ortho 70 1.193E+13 1.009
Para 20~ Ortho 80 1.175E+13 0.994
Para 10- Ortho 90 1.158E+13 0.979

Ortho 100 1.142E+13 0.966

5. Zt=+ Void fraction A}d

A= Void fraction
MBSR o
(NIST-USA) 20% ol
JRR-3M

40
(JAERI-Japan) 34%
WWR-M

1 o] A 1594
(PNPI-Russia) 8MWelA 15%
CARR .
(CIAE-China) 20%
TRR-TI A% 30~35%,
(INER-Taiwan) 8 20~25%
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CMRR 50/50 (A
5091”42 ortho
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(65% = A)
TRR 65/35 (AA))
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Void (I;e;ctlon WEHAL (~BmeV) %:;Z}#
0 1.183E+13 1.000
10 1.166E+13 0.986
20 1.145E+13 0.968
30 1.115E+13 0.943
40 1.081E+13 0.914
50 1.034E+13 0.875
60 9.701E+12 0.820
70 8.936E+ 12 0.756
80 7.990E+12 0.676
90 6.741E+12 0.570
100 5.238E+12 0.443
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