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Study of Compact Gas-Liquid Separator using Surface Tension

A Series of Capacity in Compact Gas-Liquid Separator

Om « #IE S5l i (HimT3)
WIE ERF (Hm 1)

INRR* (R T3E)

W ERER O X 1)

OHiroshi IWATA*, Tetsuya KOMORI*,Kazutaka WATARAI* ,Naoki SHIKAZONO**
*Nichirei Industries Co.Ltd.,1570 Mayumi, Ohhira-machi, Tochigi-ken

**The University of Tokyo,7-3-1 Hongo ,Bunkyo-ku, Tokyo

We developed a novel compact gas-liquid separator using surface tension. This gas-liquid separator separates the

liquid from two phase flow by confining the liquid in micro grooves using surface tension. The volume of this

separator is very small compared to that of the conventional body force type separators. As an application of this

separator, we presented the pressure drop reduction in an evaporator by bypassing the gas from the evaporator. In this

paper, we studied a series of 4-16kW capacity gas-liquid separators for practical use. The basic characteristics of

these separators when used in refrigerant cycle are investigated.
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Table 1 Expected effects by bypassing the gas from the evaporator

Application Effect

Reduction of
pressure drop
in evaporator

Energy saving
Increase of
cooling capacity

Rising of suction I
pressure of compressor I

Down sizing of pipe | Energy saving or
in heat exchenger | Compact heat exchenger
Improvement of pass lincrease of cooling capacity)
balance in heat exchenger|  Efficient development

Low quality
of the way
for evaporator|
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Fig.1 Principle of separator using surface tension
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Fig.2 Gas bypass refrigeration cycle
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Fig.3 Mist generation model
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Fig.5 A Series of the compact gas-liquid separator
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Fig.6 Experimental setup
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Fig.7 Performance of the separator
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Fig8 Influence of saturated temperature in the separator
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Fig.10 Reduction of pressure drop in evaporator
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Fig.11 Gas bypass ratio and pressure drop ratio
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