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Deep Sea Sequestration of Carbon Dioxide Gas Using Bubble Swarm Buoyancy
(A Study on Characteristics of Turbulent Bubbly Flows in a Large-diameter Pipe)
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We have been developing GLAD (Gas Lift Advanced Dissolution) System for the purpose of CO, sequestration
at the deep sea. In the present paper, large-scale structure of turbulent bubbly flows in a large-diameter pipe
(149 mm in diameter and 11 m in height), that is the key phenomena in the system, is experimentally considered
using Four-Tip Optical-fiber Probe (F-TOP) and Laser Doppler Anemometer (LDA). Furthermore,
characteristics of large-scale gas-lift pump (151 mm in diameter and 212.6 m in height) are discussed
experimentally.
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EHES, HZA) 7 MEAAL TEME Co, RMER 2K
CHBRLMND COo, BREKEFBIZEDADAR (GLAD:
Gas Lift Advanced Dissolution System) % B & ¥UEMHTIC &
DERL, TOEMBTEER S ICEEEE 2HS ML
TER[EERKHF : 16, TERX : 7-13]. GLAD VAT AT
X, ZDRAVHAZAD CO,BE, RIS RTRBOBRE K
WIHI L&D, BAKOBHEEZNFTDZENARETH
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DWTERTZEEBIT, KEERHZ) 7 MR T Okt
KOWTHERT 3.

2. GLADDY AT ARG LA _ATR

GLAD Y A7 Ak, EaX b, E51 791 7) CO, &
FATHAIZINVIZRINF—TH 5 ELARKIZ Co, DERIME
ERELEVWVREZAEEZAEF I 2o ThriTEA s &
W, ZOEDIZIE, HAU 7 MERE CO,EHMBDBMRE%E
MHTHENBETHS. EES5I13, GLAD VAT ALRE
DAUVHZAD Co, BEELRERL S KICKRMELTO#LE 25
BWIBdZ &, TNEEBRTAEEELZTNS.

KB OBEME Figl OO ICHRTS. B—KHRORHE
O FHRBICKD, CO2BEOEVENBRINS. &
DEREBNIEEORINIBICIDBEIN, X5,
AEEZEAICE D BERENTONIS. LEXST, &8
FEEMNAT— IV OBRHESH EOTHBRSTICEREE
KBRS BEESHE OTH2HE T, KBROBMEH
HTEBLEEZ TS,

3. RREELSUICHMER

Fig2 IZ, [MEALHROMEZIERBT 2D 0EREBOK
BERT. RORQMSEEKREI> bo—5—13)2
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(1)Gas buffer, (2)Bubble disperser, (3)Mixing vessel, (4)Inlet pipe,
(5)Liquid inlet screen, (6)Test pipe, (7)Knockout tank, (8)Screen,
(9)Water vessel, (10)Centrifugal pump, (11)Electromagnetic
flowmeter, (12)Cylinder, (13)Mass flow controller, (14)Thermo
couple, (15)Pressure transducer, (16)Probe stage, (17)Probe
traverse, (18)4-tip probe, (19)Lift, (20)LDA-Probe stage,
(21)LDA-probe, (22)Lift
Fig. 2: Schematic of Experimental set up.
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(1) Shaft, (2) Gas-lift pipe, (3) Compressor, (4) Cooling tower, (5)
Mass flow controller, (6) Water supply tank, (7) Pump, (8)
Electromagnetic flow meter, (9) Gas-water separator, (10) Swing
pipe, (11) Return pipe, (12) Measure tank, (13) Load cell, (14)
Differential pressure transducer, (15) Pressure transducer

Fig. 3: Schematic diagram of 200-m gas-lift pump.
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Fig. 4: Radial profile of mainstream velocity of liquid
phase.
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Fig. 5: Radial profile of fluctuation intensity of liquid velocity.
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Fig. 6: Relationship between average void fraction and
Froude number in various gas-lift system.
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