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Parametric Study on the LiBr-HO Absorption Process on Horizontal Tubes Using Navier-Stokes Equations

‘Az, =g?
J. K. Min and D. H. Choi

The LiBr-H,O absorption process on a horizontal tube has been analyzed using the numerical method
which incorporates the fully elliptic Navier-Stokes equations for the momentum equations, the cnergy and
mass-diffusion equations. On a staggered grid, the SIMPLER algorithm with the QUICK scheme is used to
solve these equations along with the MAC method for the free surface tracking. With the assumption that
the absorbent is linear, calculations have been made for various inlet temperature and flow-rate conditions.
The detailed results of the parametric study, such as the temperature, concentration, absorption mass flux
and wall heat flux distributions are presented. The self-sustained feature of the absorption process is clearly
elaborated. The analyses have also been carried out for multiple tube arrangement and the results show that

the absorption rate converges after a few tube rows.
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0.612

35, 40, 45, 48 °C
30 °C

0.223676 mys
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1 kPa
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Table 1. Properties of LiBr-H,O solution

and input conditions.

Solution Inlet
\ Yy To' Cu= given

-

Tube wall

Water Vapor

Cooling ——— 7
VA Water ju=v=0

(o
LiBr+Hz0 ac =
o

Solution No shear

AT..C) = p,

Free Surface = m' Ha

Re=41.7 Fr=7.96 1/We=1.5

01%.4 03 -02 0.1 00 01 02 03
x/R

q
P, - Zue;]-n‘nj = p, -0k

r
[kg/ms]

Re | 125 167 417 838 1667

Fr | 265 199 79 398 199
1/We | 5.1 38 15 076 038

0075 Ot 0.25 05 10

Pr 214

Sc 2456

Le 0.008

Eq 1 0.84 0.573 0.302
Ja 0.105 0.087 0.058 0.029

Table 2. Nondimensional numbers.
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Fig. 2 Comparison of heat transfer coefficient

with the experimental data.
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Fig. 3 Streamlines and pressure distributions.
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Fig. 4 Temperature and concentration for various inlet temperatures.
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Fig. 5 Surface mass flux and wall heat flux for various inlet temperature.
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Fig. 6 Mean temperature and concentration for various inlet temperatures.
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Fig. 8 Surface mass flux and wall heat flux for various flow rates.
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