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Study on the Development of Oxygenator for the Liquid Ventilation System
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Abstract: Currently, The liquid ventilation system has been developed and maintains a gas exchange by using the
membrane oxygenator. But, it still remain the problem about CO, removal in PFC. Hence, the liquid ventilation system
must be consisted of the oxygenator to maintain high gas exchange and control a flow of Perfluorocarbon.

In this study, the inlet configuration of the oxygenator was designed and fabricated in order to improve a gas exchange

efficiency. The performance of the oxygenator with the developed inlet was evaluated by in-vitro experiment and the fluid

analysis from the channeling and the effective utilization of membrane.
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Table 1 Characteristic of PFC (3M;FC-3283) .

Ttem Unit PFC(CsFi)  H,0
Suface tention [mN/m] 16 72
Viscosity [cSt] 1.5:107 0.8
0, Solubility [mL/dL] 50 3
CO, Solubility [mL/dL] 210 57
Steam pressure [Mpal 1.3:10° 2.3-107
Evaporation heat  [kj/kg] 84 2350
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Fig.1 Schematic diagram of LV system.
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Table 2 Specification of Oxygenator.

Conventional ~New

Item Unit

type type

Fiber OD. [mm] 0.4 0.4

Fiber ID. [mm] 0.3 0.3

Si Membrane thickness [um] 50.0 50.0
Effective Membrane area  [m’] 1.0 1.0
Volume density [%] 19.7 19.7
Priming Volume [mL] 161.0 213.0
PFC flow length [mm)] 40.0 40.0

100 mm 80 mm

B) Front. C) Side.
Fig.3 Inside shapes of Oxygenator for LV of New type.
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Table 3 Experimental condition of PFC.

PO, [mmHg] 3545
PCO, [mmHg] 45+5
Temperature [°C] 362

PFC Flow rate [L/min] 1.0—5.0
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Fig.4 Evaluation apparatus for Oxygenator.

Z OFMEEEK Y, v—F—R> 7 (MERRA HAD-101),
PFC V¥ — 3, fHIRM BRI TWD. ZORIEZH
VY, —[ELEIEEIZ X B in-vitro EBR A 1T > 72. Z ORFPFC I,
PO, % 35+5 mmHg, PCO, % 45+5 mmHg |[Zi%E L7-. £7-,
PFC ¥ &2 1.0-5.0 L/min & L7-. Z LT, 100 %83 =
% PFC Wi BZx LT, 14, 25 & B{L & T ABEN B %K
Wiz, HASHTHEE 21X, Rapidlab348 (SIEMENS) % v
7.

2-3 FRARERATIC & B ETE A A
VRAARAT IR, BUBEBRAMNT Y 7~ STAR-CCM+ (CDAJ
A & WL RERT AT Fig.3 A)E 48 % 0 32H1E
X0, BEMER—-TAXT 07 (P25 bRk
FRHHL, ZOMEEHOTHEREATRORNT 21T 7.
Table 4 \Z/RTMEMTSMIC X 0 JES1040, TRENIRAE DA H
%137, 7=, PFCiE% 1.0 [L/min]~5.0 [L/min] & & % %
NENOFETRRERDT-.
Table 4 Analysis condition.
Item Condition
Liquid surface

No slipping

Inflow velocity 1.73 [m/s]
Outflow Free
Gravity From Outflow to Inflow
Fluid PFC
PFC Viscosity 1.5 [cpl
PFC Density 1.83 [kg/m3]
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Fig.5 Pressure Drops, O, Transfer rate, and CO, Transfer rate

of Conventional type.
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Fig.6 Fluid analysis of New type.
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Fig.7 Pressure drops of New type
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