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Novel Investigation on Principle of Similarity
for Two-phase Flow at Microgravity

Zhao Jian-Fu"*, Hu Wen-Rui
(National Microgravity Laboratory, Institute of Mechanics, Chinese Academy of Sciences.
Beijing 100080)

ABSTRACT: In the present paper, the principle of similarity for two-phase flows at microgravity is
studied based on the results of the linear stability analysis of the two-fluid concentric annular flow
configuration. A new criterion of gravity-independence, namely the absolute value of the ratio between the
Bond number and the capillary number of the phase flowing in the annulus is no more than one, is achieved.
It is also pointed out that the viscosity ratio, the flowrate ratio, and the Weber number ought to have the same
values as their counterparts in the simulated flow in order to simulate correctly the behavior of two-phase
flow at microgravity.

Key Words: microgravity, two-phase flow, simulating test, principle of similarity.
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AN EXPERIMENTAL STUDY ON VOID FRACTION RADIAL
DISTRIBUTIOIN IN A HEATED TUBE

Sun Qi
(National key laboratory of bubble physics & natural circulation, NPIC, Chengdu, 610041)
Abstract
The study of void fraction radial distribution in heated state is significant in steam-water
two-phase flow, upon which multidimensional calculating models can be developed. The
radial profiles of void fraction are obtained through the measurement in a vertical upward
heated tube using optical probe in this paper. This paper studies the foundational law and the
influences of equilibrium quality, pressure, heat flux and mass velocity on local void fraction
distribution, according to the experimental results.
Keywords two-phase flow, void fraction, optical probe

13



FETIEAYHEES Z A
FrEFES WS 016004

FiBE A OB SRR 5

WmE #E HXE BEE TRY
HHRRERGETER, L5, 100084
Tel: 010-62781005 Email: rcyang@te.tsinghua.edu.cn

WE: AXLMREZS-KANR, N FEEANZSROESHET T ERUIR, FHA
FIR R SR WMEBRRE, WET FEEANTRHHNMH. BLETREIEOERE, B3T
BHEFHL RO, HHERERE CH T ERE PR BR 7 EH#T T HE, L
56 O AR T3 29y B0 v ST I S TEE A B S B S A

Keia]: TiliE, FTRHH. KRR

i

1. ®J

ERARR)BAAREEES . AMAEETER TR ZNE, EXMEE
d, BRI FIEE AR (R) WRARS RAERIAR+0 82, TR E B RIEFEE A K
B E AR R, WRHATE RENR (R) BAARR S RAERS T E AR, RmuiR
FEEANTSROEFSMRAETIERENEN. €501k, M TEHRKR () BRHERT
WAHEEHKEUIR, FREUTHFSHRETED, EX T8 R 6 7 8iE A K2 85 5t
RN FifFFREFIEEAN SR OH LR E R EITENTR AR LHEEXL.
EXLMEEZES-AAN B, NEUE R EEANZS QMM HET T SRR, A
Bl B SR S B R G T T A RS54 1 TE A A S o A, B S SO
R, B3 7T FEEANRIDFAZRMH. REHLRERSCREHHRETE G
BT E T ESAT T HE, UK CH S 3 R0 B 873 T8 R e
T IE A AR 2 A BT E A

2. IRRERMERSE

KEALRE 1, HESHRNZ L HKEEKERKS B35 8k, SidHEMN
FRTTRMAETEEARER, BREROBRIFER - HRBEOARNEEGE. BER
HOBELRE, KRR BEWKNANBEMAMR, HRRISHLE 2. SRENROME
Holdmn FAHNHE, FELREEA-AUASEARNY FiBE. EELIREBA DA 80mn

FINHAEK BARFEESHBGE, MEKS: 59995460-1
14



