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Experimental Investigation of Slug Initiation to Upstream Conditions of
Two Phases in Long Horizontal Channels in Two Fluids
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ARTICLE INFORMATION ABSTRACT

In this paper, the effect of gas and liquid inlet velocities and for the first time the effect of liquid
hold up on slug initiation position are studied experimentally. Empirical correlations are also
presented based on the obtained results. The tests are conducted for three liquid hold ups (0.25,
0.50 and 0.75) in a long horizontal channel made of Plexiglas with dimensions of 5x10 cm? and
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Keywords: 36m length in Multiphase Flow Lab. of Tarbiat Modares University. The superficial liquid and air

Slug Initiation Position velocities rated as to 0.11-0.56 m/s and 1.88-13 m/s, respectively. The obtained results show that

Holdup as @=0.25, slug initiation position is increasing monotonically with Us and Usg. During a=0.50,

Inlet Velocity slug initiation position is increasing with Us and Usg but the slope is smoother than ai=0.25. For

Long Horizontal Channel _ 1 Coe . e is d . icall ith U d Us.. In th £ 1

Two.Fluid Flow. a=0.75, slug initiation position is decreasing monotonically with Us and Usg. In the case of equa
void fraction of phases, slugs are generated weakly (low pressure). However, for the unequal void
fraction of phases strong slugs (high pressure) are formed.
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1- Plexiglas
2- Inverter

Ya

(V) S gt o (6 LB 5ET (V) 9o g T Gl o5 e pebans ¥ S0
Ui+ IYYm/s came 10 o JUIS slail jo (VE-F) 53l s, 5 (F) Pl JuSiis
(ooyde Sy olKils (o3lais yb 2 olKiule;l) Ueg=Y/Y +m/s 4

Yool A € 093 AYVAY Sls)a (jurde Suilfe wiiye



BHLail Ld ) dexe 9 (3l Ubigs

s 93 0l 03 Jagh RO JULS )3 515 93 s SV Jasl s &3 Wl JLET Jomo SKiamnsly (52585 )22

JUB Job 5 ,Lad sladace e ) Jgar

JHS Sppien i boatamg olfe e
AR7ARY e \
INZANY YA Y
A[aF AR Y
VFeay a/f - ¥
YAB/AY AR N
YYAAQ i 4
YYAAA \Pl7. Y
YYAIA# YAIZ - A
Y AAD AR¥/ 1
YOFINY YY/A- )
YAZINY YO/A- AR
FELIYA Ya/A- 'Y
B-FIVD YYIA VY

§

e |

o)lod sl ey ¥ SIS

Oyt S o8l (g5lbuis b > oLf..’:u_.Lc)'T Yo

1.1
-
| ] I 1
12
10 2
14 14
i ; -
13 113

o&iils g3z b > oli.'lgLaﬂ ol Ol 4t > ¥ g ) o led oyl & JSC

e Sy

Yool A € 093 AVAY Sls)a (urde Suilfe wiiye

R o
14919 ® .

4 3

ooy San )i olKasls L_gj'éd.:.‘g ul.-);> oLf..’:u"Lc)'T |5.:a u.‘.aL- s o)|5>).|o [ JS.&

e = = m—
.F"‘ T - L -__:r-—-"—_'_""r""l T — e a
= | LA
T I
delr A

e Sy olBils (il b °'i-"~..'-;ﬂ1‘5»'= &)'559 )‘é«: s

Of ool b —¥-¥
ALY o Jss) coul onds ool 55 99 5 can 39 51 O ol sl
Vool ime 0)ls Y oojlad Gaay g ¥ oojlad (e 4 599y ]
@ Sl ) 0jleds (550 318 18 e Sl (e 7 Sga il )0 a5 05 e
4 Sl oSz (3508 akT So Gl g Sl FSHSY ojled (33
oad (2Ll ok e ol cwend il sl S e S ) e
A5l 0 lgem A8 e el 1) ) o)l cans o a5 T ol Caond a5 ]
Sls dod S Gayb 5l Y o)lad yPee pgd Caand Ay yiSu 3l am B3l ol
oo oy Bsbo3l Gialol sl ¥ Ol 090 ¥ ol (3500 pgd Cennd
S9ds g0 Eucly yal cpl g 998 oo 0dily s SIS a4 Vol 35ee 5l g N
ey b ) ojlad a9 Gyile ol Ly talojl b s o g5 45

a0 sloyad 5 IS Lo s bl sl S 3)0e (0
by Voojled ooy @ a5 0aib S S eizes 9 ) o)led ey
Sydigs J S el

T S @ Ol o byt 5 ) o)led cany il jses o o
HB Ay S alwy 4 jled 5 Lo gpSeilal 5l an sd e il O
s (5999 xS sl 35 Sl gmaly 1 5 Sllasd

b 1y e 4552 99 s 5 95250 Ol el S5 45 4zl 4y azgily
S osse ol (90 &5 Cel ol a5z ol boas 2 (5l (S S (e
Sl 1y o3y 25750 ol Sl ipss a3 5 0 oo ald |, talesT sl
Dy5ls0 53 80,5 ) o et oy am il &S5 b

S50l ol o — V-

5ol miw s il e +/- Ym3/hr s L,&;l:\.;l.))f £9 3l 1o g o0

ua?uwo ST N 591}‘}&5 =N 6;0}‘&‘@.0)10)‘)505&;.:5.]9515;@4{

Bl oo sty (63,9 50 ajls 51 S ye 5,0l ey (JUS slal og
SepSllgse Lad o W Lawgs JUS Jsbo p0 bz (ond9e L35 (l5e

+~Y{O+mbar )L'Z.é 6L®JA¢A 6);0)"..\31 ATRED .\ J5A>) ‘55"“'6‘ 6)::0)"..\31

RV AP R P 4
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2- Bypass

3- Vortex

4- Piezoelectric Pressure Transducer
5- Gauge
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1- Least Square Method
2- Roll Waves
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