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Bends Used in the Industry

» Bends are frequently used to change the direction of a pipe.
» The centrifugal effect arising from a bend leads to
separation of a multiphase fluid.
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Experiment and Simulation Method
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Fig. 1 Schematic diagram of the experimental facility
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» A three-dimensional steady Eulerian-Eulerian approach was

adopted.
» The simulation method was validated by the static pressure

obtained by experiment.
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Mechanism of Redistributing Fluid

T S0 —n—)=0.5D Ts0; —u—)=0.5D

£ 45} (a) —e—)=1.0D §4.5_- (b) a, Syl

g 40f ~a-y=17D S 40} A A J’=1 D/ A

= 350 & v )=26D . . & 35[

@ | l~¢‘A/ N / \A/‘/‘ @ |

= L —¢ 7 X —<«—)=32Dx —* a L

Eaop eI o ySIDTY E 3.0f

S 25l \ /4 S 25k v

i L ) < >S L

= 2.0- // / .'ﬂ 2.0+

£ 15] ? S1s)

T 10} = 10]

S 10p g L0t

§ 05f S 05F

s 00+ g 00f

Z PO (NN (SN U NN TN ST SN TN SN T ST ST ST U T T N | s P R P R PR | 1 1 1 L 1 1 1 1 1 1 1
012345673891011121314151617 Z, 0123 45 67891011121314151617
outer side ———— i osmp(;l outer side Position .

inner side outer side < inner side outer side

Fig. 7 Liquid distribution near the wall of the vertical section on the circular section at different
elevatigg_s, Vg =14.4 m/s, x, = 7.71%: (a) NOC pipe; (b) ngpipe
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Fig. 8 Variation coefficient of liquid volume fraction at the exits of the two pipes: (a) v, =14.4
m/s; (b) x,= 7.71%
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Mechanism of Redistributing Fluid
 El E ®

1.66e+01
1.51e+01

151+
1.35e+01

1352401
1.202+01 1:202+01
105+ 1.05e+01
s81e+00 222400 {
- T.3Te+00 - 7.37e+00 B ",
583+ 5 ETee0] ;;—%t:‘jﬁ/r ;
4:28e+00 4292400 £
2742400 2752400 =
>
1208400 1202400 = —
345201 3380
1852400 | 18800
-3432+00 | -3422400
Y THaTER
£ 512400
sezm0 o ——
5052400
3082400

Fig. 10 Liquid velocity in the vertical direction, v, =14.4 m/s, x, = 7.71%: (a) NOC pipe; (b) C pipe
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Fig. 13 Distribution of k along the X axis on the cross section at different elevations, v, =14.4

m/s, x, = 7.71%: (a) NOC pipe; (b) C pipe
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Conclusions

» The applied numerical method was a three-dimensional
steady Eulerian-Eulerian approach with a standard k-¢
turbulent model and a Schiller-Naumann gas-liquid drag
model. The simulation results showed good agreement with
the experimental data.

» Liquid was uniformly distributed at the exit of the C pipe.

» The pressure in the C pipe was greatly altered by the GCP
as well as the trajectories of the fluid and secondary flow.

» This study was a preliminary attempt to investigate the effect
of a GCP on fluid redistribution downstream of a bend.

» Further work should be done to determine the relation
between the structure of a GCP and its effectiveness,
including the contraction ratio, length and location of a GCP
In the vertical segment.
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