










      Reactor - The higher flux is the better.

        Undistorted neutron beam

      Object - Determination of working fluid

- Construction of small loop  

        Distorted neutron beam

      Converter - Efficiency

        Photon having geometric information

      Camera - Spatial/temporal resolution

        Current

      Image Board - Speed and dynamic range

             Grey level

      PC - Image software (Filtering,

   averaging, subtraction, 

   edge detection)

- Digitization of image

Interface information :Void fraction, film, wave 
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JRR-3M

HANARO(IR)-1.05 m

HANARO(IR)-2.0 m

HANARO(IR)-3.57 m



0

1000

2000

3000

4000

5000

0 1 2 3 4 5 6 7 8 9 10

Water-layer thickness (mm)

M
a
x
. 

fr
a
m

e
 r

a
te

 (
fr

/s
)

Error=10%

Error=20%

Error=5%

Image location= HANARO(IR)-
      2 m from beam port

Σ = 0.345 mm-1

φ  = 3.26x108 n/cm2s

Resolution=0.651 mm
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Heavy water-layer thickness (mm)

M
a
xi

m
u
m

 f
ra

m
e
 r
a
te

 (
fr
a
m

e
s
/s

)

Error=5%

Error=2%
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Image location= HANARO(IR)-
      2 m from beam port

Σ = 0.0449 mm-1

φ  = 3.26x108 n/cm2s

Resolution=0.651 mm



"A" Detail
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"B" Detail
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-. 부품 1, 2 번 재질은 SUS
-. 다른 모든 부품 재질은 알류미늄
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