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Effects of the coolant water hydrothermodynamics and channel geometry on the vapor
absorption in a falling lithium bromide solution film

H. Nourshad Collage of Interdisciplinary Science and Technology, University of Tehran, Tehran, Iran

M. Mohammadi Collage of Interdisciplinary Science and Technology, University of Tehran, Tehran, Iran

R. Rahmati Collage of Interdisciplinary Science and Technology, University of Tehran, Tehran, Iran

Sh. Vakilipour Collage of Interdisciplinary Science and Technology, University of Tehran, Tehran, Iran
Abstract

This study investigates the effects of mass flow rate, temperature, cooling wall configuration, and cooling channel geometry on
water vapor absorption in a lithium bromide falling film. The numerical modeling of the absorption process is performed using a
fully coupled interface-tracking algorithm within an arbitrary Eulerian-Lagrangian framework. Three cross-sectional configurations
for the cooling water channel (constant, convergent, and divergent) alongside two cooling wall configurations (flat and sinusoidal)
are considered, and their effects on falling film cooling and vapor absorption are studied. The results reveal that the sinusoidal
cooling wall enhances mass and heat transfer compared to the flat cooling wall due to the formation of wavy interface and
hydrodynamic instabilities. In the convergent channel, the elevated flow velocity results in the highest vapor absorption rate and heat
flux within the absorbent film. Conversely, the cooling of the lithium bromide film reaches its maximum only near the outlet of a
divergent cooling channel. These findings can facilitate the design and optimization process of vapor absorption systems.
Keywords: Lithium Bromide Falling Film, Water Vapor Absorption, Interface Tracking Method, Fully Coupled Algorithm, Wavy
Interface, Sinusoidal Cooling Wall.
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! Falling film flows

vakilipour@ut.ac.ir : Sog xS cny w01 0aisS asle Batu gy

TPV 2l

SYLAIVA : by )b



(b Zlael a5 wias o lis o regh ! S jeb 4 0ed o
i 5,8 Lyl gileaigs g o l3gl yog38l clilss )l
Al gl ekl lable o i GBI lEl s e
o (g0 (g5lwand oolaiul LVY g V] (ygiaca gl g s
poid Jolme 50 O Jbu Dl (sl pKen p Sl S
as aily plas olasl we s R Iy Goges Slamio (g5, Wlogyp
SealS el Loy BB g (609,5 ,Lid 5 51 j00en, sae ol
G OO IPUEE SN NPV AR €5 Sl uol38l b old culbrs
prr JUS )0 stzrsd BB osate Joliphw jo gy jlal oyl o
St 5o Lo g b,z eyl cueal 5 Sllllae ol aiS o ol
25,00 05T Wleg p parid Gin slaaslels o Slas

2 LS g e JE sge oy p & o0t lagiegy
sove slagsluacs 5leolitul b Slojeash, 5 wix slbasls
5 Lo aile ool uss a5 ol lias 5 s o,25 sleosls
9 OF S Sgmp |) saS wd> O)S.l.o.c w‘ysa ng?u clale
Y lw a5 eolizal b VF] LKen o o) 5 [VY] )10
S s Olras 1 esliiwl g mole plod o Sllugs a8 wisls jlas
leslS Jtian (il 5 5,5 slasl bl b s
S ol glojagh) o Sles gy JU )0 g JB dsne
2 0)lees S F9,93 ez 73 om0 b 5 VO] GLSen g 03
ohss o SOy inr (nl & amdlye lbzse SSn, sleeld
BB s qombs Wb Ll b ocsloploas sla Saal,
olas Dlallae cpl 0iiS o @mol)d LS g pyr Jlasl o glaba>dle
b @ Wlgee Gl lld g asss sileae & s
ams GialEl ) olsscasb ) g wde slaasTd LU 5 Kate

Wls Jolighan s (35, o [VF] oLSen 5 kS5

# e <

‘5|).3 (5)L3.‘;_'>| (534|)5Y—‘_;)19.5| '5)5-15) u,.;l.u;‘ » |) (FCIT) R vy
slob o gileans glp Gigy ol ol drwgl dgaste > K>
anslio )0 g ol eolaiwl YU oo i8S g Lhp 25 L5508 g0

e P P
)l s @hRew S g g )lhly B pKen aes o) b
9 Ol pkd dexr bk slaggsloas ;o FCIT (o) o8
VY] ohes 5 oo ol lis 88ge o Sles (g05m0 ol
o Ao .
S 5w )S I 4 pgtiege SYoles o sln |, T S5 il
) e o (fed Dype 4y aS Wols dawgi 1) ealmdal o oSl
sl Bl 5l emysS cal 08 o a0 o iluhas anld
b Jl ol il e Jo U 5 00 ) 230 5 sl Kon
GLEd e pofed S Sgame pze S o ) eslil
S Gl s v, A aes e plid mli casloads aslis
2 e Siloihs 0%l S Ay YT saiedlol

* Volume of fluid

® Arbitrary Lagrangian-Eulerian (ALE)
" Partially-coupled interface tracking

¥ Newton linearization

? Picard linearization
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! Fully-coupled interface tracking (FCIT)
% Capillary

? Solitary

* Lattice-Boltzman method
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' Lid-driven cavity
2 Backward facing step
3 Counter-current flow
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! Physical influence upwind scheme
2 Pressure weighted interpolation Method
* Sherwood number
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