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The Effect of Flow Patterns with Polymer Additives From Two Phase
Flow at Vertical up Ward in Circular Tube
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Abstract

Flow pattern of air-water two phase flow depends on the conditions of pressure, void fraction,
and channel geometry. We classify the flow pattern by measuring the output signal of the
conductivity probe. Under the classified flow pattern, we mount a visualization equipment on the

test section and take pictures. we vary the concentration of pure solvent and polymer to measure

local void fraction. We know that the maximum point position of local void fraction distribution

move from the center of the pipe to the wall of the pipe as JSL increase when JSA is constant in

two phase flow. But we find that the maximum point position of local void friction move from the

wall of the pipe to the center of the pipe when polymer concentration increase.
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Fig. 1 Schematic diagram of the two phase flow
facility

FgoR ASdHRcH ¥ £ APoNM &R
Al AERAE EH nEA FEA02M &
2o 200 9l w5 X gy Ao A F3Act

3.2 AR 9 AUl

Fig. 2& A@®& =A@ Aotk 737} 7}
%% W74 24mm, 57 3mm Q FH ofALH
NEFE 4R dgHE 999 A E st
2479 EFFRRE 1400mm Gojz 93 ]
Aaetm, 5% % T Hol=g RESYL
A7IAE ZR2LBE o] g8t AIFR #Y F

Unt . m

4,,{,,‘ H borem T i
i

i

I Visaal Section

FIN o
i b
Conduchvxt)/ , .

Probe _

Pressure ‘ransduser
Port 2 sels Mea__ _ /

H
[ —
N -
i >3
e e

Test Section

Fuily Ceveloping
< I Section

Flg é Test Section

Aol A B o2 2mm¥Y o] F R HE3ta] A/DY
712 AYA A AZY AE FEAAE 7L
NH oz Basy] s ADUREY) A o4
223822 dxstn sl o|gA A/D
Hgy) 2 gEd Adse fad AFed e
o) 4,0967] 2] 215 & WolEa] Ao, 4
Ay ANse T2 ofsf Aoisle] ZUEE
A 2YAATH £ 18/ FEYo] 7] 2
N dEE A HE BRT F UEF F7
A AER AR B 28 FAE THY

Fig. 3& 217 B&EJs1)E 2.0m/s2 2 43
A SR st3, 2H7] BVIEEIsAE 0.25~
2.0m/s2 WEAAA NPT FEFAA H7A=
ZzoHgRE H2E NEE 2AE a1dold.
agozEE Y2 AMM Y A5 A

A 7+E ojulEtn, F50A HAV)HE L2 S-H

@M%} it FHoA Ve A7AE

2980l AN BE HAEAA 713 T4
& ao]n], OVE AEAQ Aol ZEZLH Al
Ng E3g n) 28 E AFolt 0 Ve 5 VAL

olo] AZE 7| ¥/t T2 B AAE 2A 1 A
Uz o 2 EHE A5t

Fig. 3 (A-1& Jsa7} 0.25m/sY wf A& A&
2A TaeueRe AEH HAE50] Ve Hd
2 A9l 5VAlelel A nFste] REFFE
Elf =), ol A B3 Edd AAE H
AEAQ 2L 7|EE50] ALH o g wApstq X

2oug 38ty v Fojrt ojpE L Az
g2 AL APAY NXF HEYE WL
3lth. Fig. 8 (B-1D& Jsad 1.25m/s2 FEAAS
w 7| EHAA £ AFE HolE vehdles 14
olth. 71 X529 TN AALe wepA & VI EEC]
FAE 1 Bl A AL 7 TEH I 22
oug 233817 w&d 71X FHAIZEe] A AH
o] Zt8 Ao Purgh Fejo vt AhE

(508)



Ao $AG 23 8FAN nEAED] FEFHA viAe 9% 91

(A1)

Probe output voitage, V
T

(8-1}

-

Probe cutput voltage, V

©-1)

-

Probe output vortage, V

L) .s 1.8 1. 1.0
Time, sec

Fig. 3 Classify of flow patterns by conductivity
probe at Js.=2.0m/s (A-1) bubbly flow, (B-1)
bubbly-slug flow, (C-1) slug-annula flow
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Fig. 4 Classify of flow patterns by conductivity
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Fig. 5 Comparison of bubble behaviors at Jsi=
0.25m/s, camera shutter speed 1/4,000sec (A)
Jo.=2.0m/s (B) Jg, =2.5m/s
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Fig. 6 Local void fraction profiles at Js.=2.0m/s
without polymer additives
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Fig. 7 Local void fraction profiles at J,, =2.5m/s
without polymer additives
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