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Study of Two-Phase Flow in Oversaturated Liquid-Gas Solutions

Tomoji Tsunno and Kenjiro INour

(Received September 2, 2002)

In the field of bioengineering, gas-liquid two-phase flow in the system of blood circulation has
received considerable attention. The number of patient of decompression disease has increasing lately with
an increment of leisure divers. Several clinical investigations of decompression disease have been described
in the literature, but there has been only a little amount of information about the crisis mechanism of the
illness. In the present paper, the experiments of two-phase flow in oversaturated liquid-gas solutions are
conducted in order to clarify the physical mechanism of the decompression disease. The behaviors of
cavities air and carbon dioxide formed behind an exciter in the measuring channel are made clear.
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Fig.1 Schematic diagram of apparatus with channel flow of oversaturated liquid-gas solutions
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Fig.2 Measurment part and visible device
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Fig.5 Patterns of development of air cavities
(v=2.3m/s, P,=0.7MPa)
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Fig.6 Effect of flow velocity v on the variation with time of
length of air cavities ( P,=0.7MPa)
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EEDX Y ET AL, t<4s DEPFITHERESILBEHIRKEND, TOBRFYETIRSIE, L=
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AHICKET A, 4s=t=<8.55sD&PT, FYETF 4 EIIXL=9.5~10.5mm TIFIT—E L%
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Fig.7 Effect of flow velocity v on the variation with time of
length of air cavities ( Pg=2MPa)
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Fig.8 Effect of additional pressure Pg on the maximum length
of air cavities

v=2.3m/s Ti&, MMEHNH0.5MPa < P, < 0.7MPa DHEFH T, F¥ T 1 BRAESOHESE
ME LD, 0.7MPa < P, < 1.6MPa ICB W TIIHREIIRERL %A, L2L, P> 1.6MPall
B ABERIIBIAL 5. IES Po= IMPa 25 2MPa F T2 BHINT 5L, Fv T+
BRAESIINLSELERS. v=1m/s TOF Y EF 1 IRAESIE, P,=0.5MPa iZB VT, Luw
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T, L PR 2.5BICHET S, v=0.5m/sIZBITLHF ¥y T 4 Ik KESIE, P,=0.5MPa
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B OEF v ET 4 IRKES L [CRITTEHIE Yy OFBEZIMET) P2 /8T A — % & LORT.
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=2MPa Ti&, v=1m/s I BT D Luax DIEFIIRE 2D, MAEOEMEIZ, FrET 1
FEVRETAIEEZRLTVAS, Im/s<v=23m/slZBWVWTIE, Frv 7541 DONERIIL
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Fig.9 Effect of flow velocity v on the maximum length of air
cavities

BB N TH A, FYET A RRKESORZEIX, ET] P A/NE v P, < 0.5MPa DA121E,
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Fig.10 Patterns of development of COz cavities (v=2.3m/s, P,=0.7MPa)
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DTFIcE&ROERL RS, Ma)DF v 5 1 EIZARERMNEL,S TR o TIHK
L7IRT, FYETF 1 BEL=8.2mm THAH. /2, Fry 74 BmidAHATHY, Fv
Vr 4 %A, BEL~ L Smm BEORRFES/HEIL TS, 0.3BHOMDB) T, v
PFABSRL=85mmTHY, ¥v U7 BimdIAHAT, £20%AIIE, EHE 2mmRED
JEFRIREIAI T EAEL lmm OFRFIADVER SRS, S5 bE, FYETAES
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WKCHENLTW L OPHIESNS, F72, FYETFTAORETIE, Fv 742 2B, &L
TWa, 512, BEF EBLEW@ TIE, FYyET 1 ESERM () ERBETHEZH, FrE
FABRBEIRRESEZHEL, BHFORKRBEBRDARELIFRERERT. M)W T,
FYEFAESEESSICREL, L=14.1mm 2% T 5. ZOF v BT 4 Hmllid, wAHMIC
LWL REPBEINS, MOICBITA, ¥y ETF A BSIL=15mm ET S, Bl
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VLKA Lner = 18mm 1 33ET 5. WRBEE LM U -int A3 AR E 2 595, HIEHDO—#RIC
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11 1F, fzesim & M bRk BRI OREBRE O 2R, KA, AR g, e
WICAAERERTCE R 2RT. &b, EBREMHE, FHREYy=0.5m/s, METP,=0.58
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WEEFEA (P, = 0.5MPa TiZ 0 < =< 0.14s, P,=0.7MPa TiZ0<¢r=<0.17s) THEL, €D
I P, = 0.5MPa T3 15 /s, Pe=0.7MPa ICB W TIEH20/s &b, —T7, Z2EJ
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Fig.11 Comparison of growth curves between micro air bubbles
and micro COz bubbles  (v=0.5m/s, do=24um)
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Fig.12 Comparison of growth curves between micro air bubbles
and micro COzbubbles  (v=1m/s, do=24/1m)
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Fig.13 Comparison of growth curves between micro air bubbles
and micro COz bubbles  (v=2.3m/s, do=24/m)
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