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Numerical Study on Simultaneous Heat and Mass Transfer in a Falling
Film of Water-Cooled Vertical Plate Absorber

Jung-In Yoon? - Thanh-Tong Phan* - Choon-Geun Moon* + Eun-Pil Kim**

Abstract : This paper is a study on the model of simultaneous heat and mass transfer
process in the absorption of refrigerant vapor into a lithium bromide solution of
water-cooled vertical plate absorber. The model can predict temperature and
concentration profiles as well as the effect of Reynolds number on them. Also, the
variations of the absorption heat and mass fluxes, and the heat and mass transfer
coefficients have been investigated. The numerical result shows that the interface
temperature and concentration decrease as film Reynolds number does. The absorption
heat and mass fluxes, and the heat and mass transfer coefficients get their maximum
values adjacent to the inlet solution. Analyses on a constant wall temperature condition
have been also carried out to exam the reliability of the present numerical method by
comparing to previous investigations.

Key words : Absorption heater/cooler(F54 WY& . Numerical study(+214 dF), Heat
and mass transfer(@ ¥ £434), Plate absorber( #olE F57])
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Fig. 1 Schematic diagram of the absorption
process in a vertical plate absorber cooled
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Fig. 2 Flow chart of the present numerical

analysis of a plate fype absorber

Table 1 Operating condition of plate absorber
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Parameters - Values
For Comparison [5.6] | Present study
Plate height L [m] 10 1
System pressure P [kPa] 1 1
Inlet solution temperature Tsin (°C) 46.5 46
Inlet solution concentration Csin [wt%) 60 60.2
Wall temperature Tyan (°C) 35 —
Inlet cooling water temperature Tcin (°C) - 32
Outlet cooling water temperature Teouw [("C) - 36
Film thickness  [mm] 0.2 0.2197
Film Reynolds number Rer () 10.6 14
Film mass flow rate I [kg/ms] 0.0142 0.0187
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