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Development of Compact Gas -Liquid Separator Using Surface Tension
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In the present study, a novel micro gas-liquid separator using surface tension is proposed

and investigated by water-air experiment.

The liquid flow is confined inside the micro

groove and the gas bubbles are forced out from the grooves because of the minimization
effect of excess gas-liquid interface free energy. Separation characteristics of the flat plate

and cylindrical separators are investigated.
flooding, gravitational and entrainment limits.

Perfect separation is obtained by satisfying
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Fig. 1 Schematic view of the micro gas-liquid separator
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Fig. 2 Cross section of plate type gas-liquid separator

Fig. 3 Cross section of cylindrical type gas-liquid
separator
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Fig. 4 Cross section of gas-liquid separator expansion
region
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Fig. 5 Droplet entrainment model®
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Table 1 Bond number range

R i M A
T8 b 1mm 4mm 1.6mm 2.5mm
Bo 0.136 2.171 0.347 0.848
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1. 2.  Water tank
3. Regulator 4. Gear pump
5. Air Flow controller 6. Water Flow controller
7. Check valve 8. Mixing section
9. Test section 10. Water weight measure
11. Water tub 12. Air flow meter
Fig. 6 Experimental setup
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Fig. 8 Separation performance of gas-liquid separator
(Flat Plate, b=1 mm, G, =20 ml/min)
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Fig. 9 Separation performance of gas-liquid separator
(Flat Plate, b=4 mm, G, =20 ml/min)
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Fig. 10 Separation performance of gas-liquid separator
(Cylindrical, b=1.6mm, G, =20 ml/min)
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Fig. 11 Separation performance of gas-liquid separator
(Cylindrical, b=1.6mm, G, =40 ml/min)

1.2 —{ Cylindrical b =2.5mm G =20ml/min
@ 4,=0.7 Vertical

10 F W y,=0.4 Vertical
: A 3,=0.2 Vertical

® 7,=0.05 Vertical
0.8 I & ,=0.7 Horizontal
= O x,=0.4 Horizontal
S5 06 - A x:=0.2Horizontal
= +,=0.05 Horizontal

00 < ——mC

00 01 02 03 04 05 06 07 08 09 10
Ws3/wy

Fig. 12 Separation performance of gas-liquid separator
(Cylindrical, b=2.5mm, G, =20 ml/min)
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Fig. 13 Separation performance of gas-liquid separator
(Cylindrical, b=2.5mm, G, =40 ml/min)
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Fig. 14 Liquid overflow condition
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Fig. 15 Comparison with Ishii’s correlation®
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