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Effects of Gap Width and Orientation on Two-Phase Flow
in a Narrow Passage between Two-Flat Plates

Michio SADATOMI, Muhammad Igbal ALI and Masahiro KAWA]JI

The effects of flow channel gap width and orientation on two-phase flow pattern, void fraction
and frictional pressure drop have been investigated using an adiabatic air-water flow in a channel
between two flat plates, 240 mm long X 80 mm wide, with gap widths of 1.465 mm and 0.778 mm. The
six orientaions studied were vertically upward and downward, 45° inclined upward and downward,
horizontal flow between horizontal plates and horizontal flow between vertical plates. The results
showed that the effect of the flow channel orientation is small for both gap widths, except for the
horizontal flow between vertical plates. In the last orientation, both void fraction and frictional
pressure data showed a strong effect of mass velocity. Results of comparisons of several two-phase
friction pressure drop correlations with the present data are also discussed.

Key Words: Multi-phase Flow, Pipe Flow, Bubble, Flow Pattern, Void Fraction, Pressure Drop,
Narrow Passage, Flow Channel Orientation
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CHISHOLM ET AL.| 0.2¢ 0.3¢| 0.22 0.3¢] 0.22 0.32( 0.78 0.76] 0.2¢ 0.33] 0.21 0.320.41(0.28)
DUKLER ET AL. | 0.32 0.20] 0.32 0.23] 0.28 0.13| 0.63 0.65] 0.31 0.23] 0.3 0.230.36(0.27)
STOREK ET AL. | 0.41 0.73] 0,38 0.7 0.10 032 1e0 138 - - | - - |om
HOMOGENEOUS | 1.05 1.61[ 0.95 1.33] 1.09 1.50| 3.92 46| 1.14 1.40| 1.62 1.312.05
SEPARATED 0.18 017 0.13 0.25( 0.19 0.21| 0.10 0.11] 0.17 0.17 8.29 0.26{0.20

A: GAP=1.465an, B: GAP=0.778an

( ): EXCLUDING HORIZONTAL FLOW BETWEEEN VERTICAL PLATES

F 3 HAFBERAERICET 5 < D OMHBRO R KEME I T 5 PyRE

VERTICAL VERTICAL HORIZONTAL- | HORIZONTAL- | INCLINED INCLINED
CORRELATIONS UPWARD DOWNVARD HOR. PLATES | VER. PLATES UPWARD DOWNVARD VHOLE

A B A ] A ] A B A B A B
AKAGANA -0.19 -0.06)-0.16 -0.01}-0.17 -0.07)-0.15 -0.05| - - - - |-0.1
BEATTIE ET AL. | -0.14 0.02|-0.15 -0.03|-0.11 0.02| 0.42 0.62{-0.13 0.01|-0.13 -0.03[0.04(-.06)
CHISHOLM ET AL.| -0.04 0.15|-0.06 ©.11| 0.00 0.15| 0.48 0.65[-0.03 0.13]-0.03 0.11]0.13(0.05)
DUKLER ET AL. [-0.28 -0.16|-0.29 -0.21|-0.26 -0.16{ 0.16 0.31{-0.27 -0.18)-0.28 -0.20-.15(-.23)
STOREK ET AL. | 0.23 0.57| 0.21 0.50| 0.05 0.29| 0.6¢ 1.05| - - - - 10.44
HOMOGENEOUS 0.29 0.72) 0.26 0.66| 0.35 0.76| 1.66 2.34| 0.32 0.70| 0.31 0.65]0.75
SEPARATED -0.02 0.08| 0.03 0.15{ 0.04 ©0.11{-0.02 0.04{-0.02 0.09| 0.11 0.15{0.06
At GAP=1.465aa. B: GAP=0.778am
( )t EXCLUDING HOR{ZONTAL FLOW BETVEEEN VERTICAL PLATES

BB TRED I OHMEITO R o1, erus DR (1) H-VHLUANDOEODORTRT—FI3EUT

i, FINOOR & FMREFLVORERITIE, wTh
DEMR S H-VREBOTRRKEE>TWwS, Lk
55T, REEEOEENKERDRTIE, KA KR
OB TRBENREERTESINRVLEVLRD,
DIEHDOFHMFROFHE I, Beattie-Whalley 190D
RO RMS BELNB/NTH -7z,
RICEYREOHA/LRETT., ZOEBRIC
LV DI Beattie-Whalley WO R & S BEF € 7LV T
Hol, BV 4/ Vv XE2000L LD BB T,
Chisholm-Laird "D R £ KNPOKXDOFRBE L R
T ®H->7:. Dukler 5ODXDOHMEIX 2EFHT
HEAE & » 15%/ % <, Storek-Brauer "9 X, T
UBRTH-1:., WEREOKELBEDENE LT
HEMORIFHIT 5% BRICTFRL, ZhsDFRT
3IRETH- T,

4. ¥ |

BAFME ORI 2 A TER-AO KM _HEM
DEBREZTV, HMARE T & TEOHBRK, K
1 PR, BREHRE~NOEREHAXT:, GoniA
RRXRO IS ENTE 3,

bot:, TEEFTEOEEBOBEECIB 2z -,
F A F XL BERAE H#8% i3 Lockhart-Martinelli 0 /¢
FTA—FIE->TRHEMTE ., BREHRLDT
— 7 OF R 2 F AT H T 13 Beattie-Whalley @9
DR IBHEETVORLBETH - 7.

(2) H-VRTRKAAS FELERENRECER
EEOHOEESEN, L L, BRROBE I,
INSOFRICRBREORAMNDEEET2ET L
BEYTHEILE2RLE., ZOMORMEARTRE,
KREERTHEHKA FEIWMHELZRN TR TFATE
potes, R4 FESEMTHINE, BREHBRE
BAMRETNVICL > THERS FRITE 2 Z L2385
Sh kot

Bbboi, bory b RFIZBT2EHEO;FFE
BBV F YERBMELIENRES
(NSERC) iz &#t 3 3.
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