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Heat and mass transfer enhancement during absorption process
with double-side film-inverting configuration

CHEN Yaping, SHI Chenjie, SHI Mingheng
(School of Energy and Environment , Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: Film-inversion is an effective way recently developed to enhance heat and mass transfer in
absorbers. However, only one-side of round or rectangular tube i. e. half of the total heat transfer area is
used to form film-inverting configuration in the published literatures. This paper presents a double-side
film-inverting scheme, which consists of two plate bundles with two-scale crosswise corrugations and a set
of comb shaped conjunctions for leading the film from both sides of each couple of the upper plate bundle to
the opposite sides of the bottom one. The horizontal corrugation can make film distribution uniform before
and after inversion with the surface tension effect, and thus increase the heat and mass transfer coefficients
of the absorption process. A mathematic model for heat and mass transfer in absorption process with
aqueous Li-Br solution falling film-inverting on two sequential vertical plane plates was established and
calculated numerically. The velocity profiles, temperature and concentration distribution inside the
solution film were obtained. The influence of the number of inversion on heat and mass transfer
characteristics was analyzed. The calculation results show that the heat and mass transfer coefficients of the
once-film-inverting scheme increased by about 58% and 73% respectively over these of the none film-

inverting scheme.
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Fig. 1 Two film-inverting schemes

proposed by Islam et al.
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Fig. 2 Scheme of double-side film-inverting absorber
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Fig. 3 Distributions of dimensionless velocity,

temperature and concentration of liquid film
profile before and after film-inverting
i—node number along flow direction;

j—mnode number normal to plate surface
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Fig. 4 Variations of temperatures and concentrations
of the falling film layers at wall, free surface and
mean value along flow direction of both
continuous f{ilm and inverted film
jo—continuous film; j;—inverted

film; av—average value
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and heat transfer coefficient & with

number of film inverting
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