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Flow Pattern and Void Fraction Fluctuation in Oscillatory Two-Phase Flow
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OKANO Mitsuhiro OZAWA Mamoru
Abstract Safety of large capacity boiling channel system was highly advanced in this three decades.

Recent advanced compact watertube boilers, on the other hand, brought about high possibility of unstable flow
condition owing to the operation at low-mass flux and low-pressure. Many existing researches on the safety issues
focused mainly on the stable flow, and therefore relevant information on the effect of the flow oscillation on the
safety issues, e.g. critical heat fluxes, was insufficient for the sound design of compact watertube boilers. Aiming at
the fundamental understanding of the possible two-phase flow dynamics, this paper focuses the discussion on the
experimental and analytical investigations about the effect of oscillatory flow on the flow pattern and void fraction
behavior. Then, the results are summarized as follows: (1) The flow pattern transition is different under oscillatory
flow condition from that of the steady condition, and a large bubble and thus slug flow is temporarily formed in the
gas injection area during the flow reversal state. (2) Void fraction fluctuation and void propagation velocity can be
well predicted by the numerical simulation based on the one-dimensional drift-flux model.

Keywords: Flow Pattern, Void Fraction Fluctuation, Oscillatory Two-Phase Flow, Simulation, Void Wave
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Fig.1 Experimental setup. Fig.2 Test section (scale in mm).
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Fig. 8 Void fraction fluctuation (experiment,

Ju0=0.09mm/s, jg, =0.04ms, =25, Aj, =0.327ms).

FLTWD, ShiX, RBHAMOEVCIZL 2SR
E0y, IRIPHRIEDOK X X BV iz & 2 HEH5%
WEFZ NS RBIBIIA 6 #5124 B L (Fig.T),
EEHOEAIZ,I R NEDE, T, SAREREE
EAKECFIRTILRDNKIC & 5 BRI, &
DERBIZBVWTORI FiH~—F v — iKBBI
PP bOFIRE A LR j, TELTWA.
3. 2 K{ FETE)

Brifan/aFS FEF—71Z/ L X EATN
1o, MEFEH T/ A XEEH LK, 614
REEM O 1/8 MM TBHFH LT/ REF
A2, 4 BOMBBEOFR L FREHH E ADTWIEHE
ROEHEHRTAY 714 AOEFELEG % Fig.8,9
IRY. SITHRA FEEHO YT 718, HIE
BoLIZEhENHEA FEe=0 OEBEXHIZT
HELTRLTWAS, FdfE@ ol Ar—n
i3, BRTET4HbHDL2=0575m DB TOFEAL F
BERLTNS,

Fig.8, 9 (Z/RT DL, BMTHHAERTRS
LU RABAEREENIIZEREETOLOTHY,
RN B & O A OARER RO RBHRIEAR
oTwa., WTFNORIIBIICH L TLBETO
FA FEAAOWAREDORBIEN & 13 i2E/M
TEHL, BRERIS WS R L 12, Hik
REDS L UUIIMAIFIEL TV Mz ZRKER
ABWTOHRA FEHFBERTSH. Chitiihe
HIBH LT, 2=0575m, KERALREHHE 1
HFEHOZERNEMEIE LRI THES FEMXS
HIZHMT 5, COSLEMIAKEDEE - &
BERLTEY, AOEMEREIMTsLED

|

=081
[*] L

8 . . .
° 0.6 =, '4‘ ‘-\ 'l' ‘o‘ ,/ \,‘ ‘l‘.t\‘“’; .
& L. | 4 10 (z=1.375m)
2041}
(=]

L VR S A A W A W
> 0.2 [y N T 0 (2=0.875m)

JW-\/J\./J\V- 0 (z=0.575m)

0 10 20
Time s

NANNNN

o

ONAO\OO

Orifice DP cell output
v

Fig. 9 Void fraction fluctuation (experiment,
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Fig.11 Void fraction fluctuation (simulation,
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Fig. 18 Void fraction
distribution
(simulation, j,,=0.427m/s,

Aj, =0.512m/s, T =6s,
q =40kW/m®).
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(experiment and simulation).
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