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Improvement of absorption characteristics by insert
devices in a vertical tube
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Abstract

In the present study, the improvement of absorption characteristics by installing insert
devices, such as spring and wire screen, inside the vertical tube absorber were studied
experimentally. Momentum, heat and mass transfer rate in the absorption process of
smooth bare tube, smooth tube with spring-insert, and with wire screen-insert were
compared and analysed in range of film Reynolds number of 40~200. The improvement
of heat transfer rate by spring-insert and screen-insert were remarkable especially in
the low Reynolds number region. As the mesh number increased in screen-insert and as
the pitch decreased in spring-insert, Nusselt and Sherwood number increased.
Degradation of mass transfer by non-absorbable gas showed similar qualitative trends

regardless of the insert type.
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Table 1 Range of experimental conditions
Parameters Range
Absorption | Inner Diameter(mm) 133
tube(SUS) | Length(mm) 1,150
Pressure(mmHg) 8.0
Coolant Temperature(C) 25
Flowrate(l/min) 12
LiBr-Water | Temperature(C) 35
Solution Flowrate(kg/min) 01~06
(Re=40~200)
Concentration(%) 55
Air Volumetric 03~6.0
Concentration(%)
Spring Diameter(mm) 04
(SUS) Pitch(mm) 10, 35
Screen Wire | Diameter(mm) 04
(SUS) Mesh no. 40, 320
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