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Elucidation of the Phenomena and the Performance Evaluation of Thermo-Fluid Dynamics
in Multiphase Flow Equipment based on Visualization and Measurement
by Neutron Radiography
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Abstract

In order to design or improve energy equipment, it is required to understand flow behaviors because the performance
strongly depends on the flow characteristics of the working fluid. In energy systems, as working fluids are flowing as gas-
liquid two-phase mixtures to increase energy transfer density using the latent heat of vaporization. However, since actual
equipment are made from opaque metal, it is difficult to visualize flow behaviors. Neutron radiography is effective for
flow visualization of gas-liquid two-phase mixtures in a metallic vessel because attenuation coefficient is low for most
metals and is high for hydrogen, which is often included in working fluids. This report presents the experimental results
on behaviors of liquid-vapor two-phase flows in a mini-channel heat exchanger and an oscillating heat pipe.
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Fig. 3 Schematic diagram of experiment setup.

4. FEH

2023 AEFEIX, TEEIRIAD AL &2 LD =R VX —
Bas & LT =F v xUEGSHLSR . BRI E — b
RA T ERHRE L, HISNORIR MR & fTRAL -
FHI L, BERPERE DB RN Lz, 1557k
BAELTICE DR,

R =F v VB g

ZEOWH A T DB Mg IZB\ W T — & —
MENE LTm 8 DR A RESAZFHAI L, SRR
THoTHIRIENIFET D Z EEHALMNI L, A
A&z 77 —iRE T 2546, UGS OE
WA OENEIOEEE LT S, FNE X -
N E LR EsSIERILZEEZLND, 7
Ty b LI RR—T 3 b — b D43 7 O

R IEFEITIE PR

Gy Wl Al L C oG [ Om B E Tide < W
gPHAG S A2 5 Z IR Th o 72,
HIiRE & — b3 A 7

k> 7B — b CORBEEVEREIK T O R A, NEL
AR ERRICLD FIAT U FTEARL, &
HIES T ORARIRFEEIGAL T I X D IAEIRE Oz
HHZ ERTHIEER I VAL E N, FT-.
WHEOEEZ K& <52 LT, BuigkraENck
BEINDZERNbhotz,

6000——————————
O  Bottom
r g Horizontal 8 o) (@)
Top n|
Z 4000f 8 B .
e | 8
2
< 2000 H .
0 L L L L 1 L L L L Il L L L L Il
0 50 100 150
QW]
Fig. 4 Effective thermal conductivity.
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