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Examination of Constitutive Equations for Gas-Liquid Interfacial Friction Force
in Triangle Tight Lattice Rod Bundle Subchannels
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In order to obtain the data on interfacial friction forces for two-phase flows in a triangle tight lattice
subchannel, adiabatic experiments were conducted for two-phase flows under hydrodynamic equilibrium flow
conditions. In the experiment, air was used as the test gas, while water and water with a surfactant as test
liquids to know the effects of the reduced surface tension on the wall and the interfacial friction forces. The
data showed that the interfacial friction force was higher in air-water with a surfactant system than air-water
one. In the analysis, existing correlations have been tested against the present data, and they were modified
to improve its prediction accuracy. The modified correlations can predict well the present data on the
interfacial friction force for both air-water and air-water with a surfactant systems.

Key Words: Subchannel Analysis, Triangle Tight Lattice Rod Bundle, Interfacial Friction Force

1. ¥ 8
KIEABWRDEBHEBEAKFOTIISERHRIEZ2ERT 5720
WWHELERBIZLUT, BRT RRTERTSZENFEIN
TW5, FOHTF v 2 RILOKIFHYBERIIREROIES
BTBWROZNDH1/4D3 mmiZE T, MEOHIBIZAS.

MIRENOHRICDOWTIZEBEICHRREXH D, BEOR
BRNERELBIEKANERINTWVWS, LN-T, HED
HTFy PRIVENI- R THERAIN TS EEmMER, S
AHEEEOSBEOBRVPET TF v O RIVICEHTE
Mg ERn. FITEAWREO BN, [WUFREERD
BRAZRIETZZETHS. BAERITIHMERGEE T HERE

Wk MR IC BT B LM DR 12 B 5 RO D H 8
8 & BE ORI £ 53 & O BB K O0E DB %17
S7DT, UFIHET 5.

2. RAIARREDOHE

FHESWFg VORI EERENO RIS W THEAAE
R4 /2 0 ORBAHEEAF, [N’ | DEREZFTNSHO.
ZTOERTE, FBHRUEICERER Y, RARIOEEE S
LD ITREICIAREREEERTHEZRVAF T L
I UNT—F7)b (LA, PLEEFRY) KEW (REES
ido=0.042 Nm) QZHEEZEMAWE. 2B, RERNEEKT
SEEBE, BWREHFTIIKORERAIHEIRDOKI D »
ROES, WEBERTYTF v o RINIKAIERLERIVNS
SKERANOEENHPLT WD, RERIOZEOHEN
WEEEZEZ D THS.

Fig. 210 22K —7KF & B[~ PLEW R ORI A HEE I F,
OEBRMEERT. Kb ORBIIEOMEE & ARMRH), D&\
WWE->TRAIL TS, BAZBRWT, KEDbREEREIN
EWPLEKBH DT D MFIIREL o7z,

V;‘ ' |- Gap clearance: §=1.0 mm
. 4 ’ /.1 Rod diameter: = 12.0 mm
e M( y,‘ Rod to rod pitch: p = 13.0 mm

. _+- ‘s Pitch/rod diameter: p/d = 1.083
Hydraulic diameter: D, = 3.19 mm

Flow area of one subchannel: A, = 16.6 mm?

-

Fig. 1 Cross-section of the test channel
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Fig. 2 Interfacial friction force data for the present triangle tight
lattice subchannel®
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Fig. 3 Comparison of the interfacial friction forces between
experiment and calculation
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Fig. 4 Gas velocity data for the present tight lattice subchannel

Table 1 Distribution parameter data for the present tight lattice
subchannel

C
Liquids g
a <03 03<a <07
Water 1.147 1.430
PLE 1.379 1.379
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Fig. 7 Interfacial friction factor data
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