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Interrelation Between Countercurrent

Flow Limitation and Void Fraction

Iwao Omrsu® Fumito Kammaca®* and Yoshizo Oxamoto

*k

ABSTRACT —Flooding occurred at upper entry is dependent on local flow properties in

vertical air—water countercurrent flow. In order to analyze the flooding void fraction in the upper
entry and flow rates are measured at the onset of flooding. The flooding are predicted on the

theory of interfacial wave instability by Imura et al. and measured data. The results are obtained

: (1)The local void fraction in upper entry is predicted by water flow rate and tube diameter. (2)

The critical wave length is dependent on tube diamater and water properties.

1. FAHFE

WA & LCET L, FMA LA T 5 &t
ZTHRICB VT, FARREOBMC LY, WESFM
Bak®, HTABEZHRTL2ENDY, Z0HLE Y
FvTAVvTERATYD, TOBRBE, IWEEKER
FFFEIC B 2 MRS R (LOCA) KL To%E
LEMICBE L CTEEE 2> Twh,

794 v IROREOE X, HRERRK, Wi
OYMMER CFEFRE ORI A RERECEREE LS
e, PEVEMETHY, SFTRESATVwEHL R
EFNCTHEBROBRE L FHIBIITE RV,

AEFFE T, FELRRTICRI A7 Ty 71 v 71

EFHL, HRHoORBEAET BT 5720, EHORE
OEBOEAFETFF I AT EHOTHRLL, KHOMH
BEETHL RS FELHEL, 79974 v IBRL
O 2RI,

C CEH
D D EPE (m)
D* o EERTEE
=Dvg (=P o
Q CRREER (m®s)
g c BIILEE (m/s?)
h. C EIRBRSKE (m)
J : & HE (ms)

* RIMAERE R LB R T H B (H 3LH AR

Graduate Student, Department of Mechanical Engineering, Faculty of Engineering, Ibaraki

University, Hitachi 316, Japan
* % KILARFETFEBEWTER (H PR

Department of Mechanical Engineering, Faculty of Engineering, Ibaraki University, Hitachi

316, Japan



142

J*

1

N 09

o HERTC A A VR

CEWNEE (m)

LA VR
=J-D/v

 Eif#E (m/s)

CERBRERE (m/s)

D ARA RE

CHEE S (m)
CBERERE (m)

D EPEEAREE (m®s)

%% (kg/m’)
cREHES (N m)

&

;AR

&K

2 —CHlIZBITAHE (Fig.5)

O
. N — i=1
TN pimen THE

A THEEEHR  H39%

2.

2.1

(1991)

EREB CERAE

RRRE

FEAEE OMME %, Fig. LIORT,

EERIEE DT 2 b DI,

BT 2 ) VEERT LS A

@, WHED, THTLF2QTH 5, WfhE, BHELK

YOI, Kk Y@, WERABF, 70— M

BE@D, FLTEB TV FLCHEAT S, LHT VT A

P HEFEMTOEFEY, FhmcTIehiz7 I Y
b HEERICTA L, SN E EERICEN B, MR
W 21000mm o 7 7 ) VR T,

HED=36, 26,

16mofE % ZEICH W, T2, THICERVTY R

AT SN, BETHEIESAENLILEHVTY
Bo BT LRI T LF A, il 7L F20% 8

D, BUEKY v ~NREB, MBIV s, TEHTL
FAROKE B R 720D L0 TH L, 22X,

avFLy - b7y @, 7u— FRER

@B CTHEHTLFLHAOKRE, ANVEINHAT 5o

FHTLF LD EFICE, VIRAAT@0dH 0,

FIE OG22 baR@L R L, WET 5.

—
= OO0 N DU BN —

na

.upper
:lower prenun

:sub prenum

:test tube

.water tank

pump

sliquid flow meter
air flow meter

:measuring tank
:water subtank

tgompressor
tair tank
:stiroboscope
:video camera
:honeycomb filter

prenumn

Fig.1 Schematic diagram of experimental apparatus



R, Ak, BEAR - FREHIBREAE & R 4RI 143

2.2 ERAE

FET VT A -EREOKEMRIE L, HERENEEE
SRR E LCHETTL 2 L MR T 5, BAE
FODPGLRAIEINL, 79974y &5k EE, 7
T T4 Y SHBOERREY 7 U— MIEFTCENIY
bo RIC, HRmET—HTY, Rt REse5,
HUOEEKEL 79 v 74 Y EROEETLTS, &
DIRFET, Wi 7L+ & L YEFRERICE LA2KOE
HERELETAkEE2RD 2, OB, HibiFksy > s
L —EmOKEMRBL, KRS ¥ 7 ORMAPET LK
WHLALT B D&, BHEEMIE, WEICE 0.5
~8.55 W& Y, BTG oKOEEE B LK
iz, K ERRIE, BKY Y rHERE AVALIO
FRENTHEG T FHVTHEL 72,
JERDEZERRERTLO, TEH 7LV ANT, £heh,
7V 8 VIETEN, WAREEEF R CERIL 72,
PDLEDELY EERT U M AT 2K E % Y 72
feifbad, BVELIT- 71, HRE LRI REAE
Mg, BEEPOVTRICL ) a0 vHEeTREL 72
BT Ty T Ay ORI, BERB LUFEHSE
I WRERR L 2o VIROBUSZIIHE G C 2 HELL &
B, BEOED D ERHNEGERD, ThaERf FEREL
720

3. RRERCER
31 BRABICHITBRA KR

1.0 I E B R

" Stable Countercurrent Flow O D=0.036m

s L !
5 -~ 0C---0---Q--- Q-~-0.__ e
= y--0--C- " O -0--_g_ "0
- “p -
© D p
I TRt 0oy
2 F / Flooding -
L bro--0-0ig

5%
0'5;-'0““0""0'“9‘5/

9--0--0 -0 g
3ol J J1(a/s) | -
(1782188 9» # 15 #1270.276
~o-0 0.0 ¥ 2 #18;0.293
k}@"-”*oﬂﬁp#m # 33 #14:0.307 | |
o- -6 P # 43 #15:0.327
> 0°6-0-0 ;
2900 # 5; #16;0.342
3888° ! 1710359
r8:2.00” #7; #18:0.870 |
¢ gg? # 830.2 #19;0.392
e 4 910.229  #20:0.407
%09' #1010.245  £21:0.425 |
422 #1{1,0.261 42210.439
1 1 1 i ] i 1 i
00 5 10
Jg (m/s)

Fig. 2 Void fraction at a contraction of the

sharp—edged entry

1.0 T T T T T T T T T
B Stable Countercurrent Flow 00 D=0.026m
c .
ie]
k3] .
o
[
=] -
(=]
Ji(
> WL
0. 2;0.068 [—|
3;0.085
4;0.098
5;0.115 | _|
6;0.131
7;0.149
8:0.163
9;0.178 |7
10:0.195
Flooding 11;0.213
s |
#18 :{450:255
Solid Symbols; Lower Entry Floodings 12;8:%8 7]
0 1 I L ) | L ] 1 1
0 5 10
J g (m/s)
Fig. 3 Void fraction. at a contraction of the
sharp—edged entry
1.0 T T T T T T T T T
| A D=0.016m
J1 (m/s)
L #1370.142 -
-] #2;0.1838
8 £3;0.208
ko N #43;0,257 i
@ #5;0.299
[
% - Stable Countercurrent =
> Flow
0.5 -
L Ao A
[ ./ .
Fat3!
J- S N -
Le-pop, *
B 7‘ Flooding B
Av-AAﬁ/
/ .
T%4s
0 L | i 1 ] i ! I |
0 5 10
Jg (m/s)

Fig. 4 Void fraction at a contraction of the

sharp—edged entry

BRIV OREHAT, LHES A -HELRICBT S
KA FROBGREFig. 2~ 4 I0F T, HEHELD, K
BE—EOREA, 79 v 74 Y IBRIHET, KA FE)
BT T 525, FhDToRARETIRIZITF—EL
BT ENbRD, ‘



144 TR EF TR RER 45395

Fig.5 Liquid flow at a sharp edged entry
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