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A Preliminary Study for Optimal Design of Neutron Flux Flattener
for NTD in HANARO

Young-Dong Song*, Heon-Ju Lee*, Byung-Chul Lee**, Byung-Jin Jun®* and Hark-Rho Kim**

ABSTRACT

NTD(Neutron Transmutation Doping) method has several advantages of high resistivity and uniform doping
in comparison with other method. To satisfy those conditions. the flux variations of radial and axial directions
should be within 5% and £1.7%. respectively. The NTD facility in HANARO is purposed to irradiate the
silicon ingot of 60cm in height. Hence. the flux flattener will be designed for 60cm. In this paper. preliminary
study for optimal design is showed and the flux distribution of axial direction is calculated using MCNP4B
code. The results show that the flattener model can flatten the flux to 83% of total length.
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Table 1. Characteristics of NTD in HANARO
NTD1 NTD2
Length(cm) 126 126
Radius(cm) 11.0 9.0
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Fig. 1. TIrradiation holes position in HANAROQ.
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Fig. 4 Thermal flux variation on silicon in NTD
hole - sleeve effect.
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Table 2. Characteristics of each models
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Material . single single
crystal |amination
device) crystal crystal
4mm
Slegve Cylinder 8mm 8mm 10mm
design 6mm
2mm
over. under over,
Graphite| under Si-ingot under
Si-ingot 8% | Si-ingot
Si-ingot | -20~ -20~ 20~ -20~
A +40 + 40 +40 + 40
m. 2 Y =9

A%2 MCNP4B ZEE o] &350 & Ay
d34ANe At NTDRAIZAAMY =
FEAOIMev) 7t E59249 17400 oldtolnz

(5

oy

&
=

»

R

Model 3 Model 4

Sleeve models.

DA Fote 7] dEolgp?,

Snee 2 8 RENEO B

WORAE Yoo )

Fig. 6. Axial thermal flux distributions of model 1.
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Table 3. 5% range of each models

Model Model Model Model
1 2 3 4

+5% | reference 95~ +90|-28~+ 19| -25~+ 95

range case

ratio 0.75 0.78 0.83
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