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Study on natural circulation flow using multi-phase flow

Shinichi, Morooka
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This study aims to develop the molten core cooling system without the
electric power using the natural circulation and critical heat flux enhancement effect by nano
fluid. The multiphase flow which mixed air and nano-fluid (water and nano particle (Ti02) was used
as the test fluid. Seven kinds of vertical test section are used; three circular tubes, two
rectangular channels and two tapered tubes.

The following conclusions can be obtained.e Viscosity increased by about 10%. However, there was
approximately no great difference between the flow performance of the natural circulation of
multiphase flow and the air-water two phase flow. e The developed method can be predicted the
natural circulation flow rate of the multiphase fluid with an error of less than 10 percent for
various shaped channels. e When this prediction method was applied to our molten core cooling
system, it was clear that the cooling performance of our system was more than that of the current
system.



¢ X C—19, F—-19—1, Z—19, CK—19 dm)

1. WHERAR Y I DT
WSRO TEE ToOE Z2 72 <
T, RO 2 SR TR AP AGINA &
WIZE EDLMERD D, DD, Wkl
D& RFF LM AT 2 AP Lm Al 2T 4
DFREPERE (FRABFTR) RS T 0%H
N5,

2. WFFEDOHW
AWFIECTlE, HEH O NER LR EE O
WHIY AT K1) & F 7 KIC L B R EGR
A B2l X 0 IR X 2 v EhE L H)
FEELTWS, 20D, F kT, K%
L CERURTHERR S 45 Z AR IR O B IR TE B
RO L E R Z TR R A RE, &
THREREFHT 5T VEER L, BT —
Z LT 5 HEICL D . ZHIRIAD B REER
A THT 5 FIEEMEL, ZOFIEICTLD
T U7 D S 27 b P RE % 3
fili L7z,

L G50 mm |

IF ‘1

| Water level |

O[Exit]  Tank F—{Top 1
o
=]
E3
3 -
3 2 | APl
3 =3
L] 3
- 3
— | Flow Meter
1 Tap 2

| | Bottom Pipe
# | Tees || ID: 36mm [ Elbow |

APz

Drain

(a)Schematic view of the test loon.

[ ] J
10K Flange 025 mm
Cross-sectional shape
$10 mm Test Channel 900 mm
$25 mm
$©36 mm
010 mm
025 mm
035 mm
[ ] ] L

Straight pipe

(b) Schematic of test channels.

Tapered pipe

Fig.1 Schematic views of natural circulation loop .
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Fig.2 Test section for wvoid fraction
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