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Heat and mass transfer in laminar-wavy film
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Abstract

Falling film absorption process is an important problem in application such as
absorption chillers. The presence of waves on the film affects the absorption process
significantly. In the present study the characteristics of heat and mass transfer in
laminar-wavy falling film were studied numerically. The wavy flow behavior was
incorporated in the energy and diffusion equation. The numerical solution indicated that
the interfacial wave increased the transfer rates remarkably. Interfacial shear stress and
wave frequency seemed to be the dominant factors on the film Nusselt number and
Sherwood number in the wavy film. A comparison of the transfer rates of the wavy
film to that of the smooth film showed that the mass transfer rate could be increased
by more than 50%.

NEMY ———— H, :FFY Jke
k  EF=EAF, W/mk

a FXY A9 FAH(8/80) Lu :B4Z°, m

An ¢ 2 niA ARl A p Y9 Pa

Bn @ R3gol A niA FALQIgHRe] AR Re : 4% Hol24 (4U,8/v)

¢ IEEE m/s T (&% T

C :YgrHErlol= 894 AWsE % u cgEhie FA &5 m/s

D :EE $AF ms U d9 54 B $5, m/s

R 9% FAR(SL) x A aHEA

g Z2ENEE m/s? Uo : o B B9 £% m/s
J2|A2X}

* g, FAdsm I v)AEes
o FediEa g a G}t AL mYs



432 FF-0% 49 9 % AN

B A WA =354 A5

d FA A% T m

do : HF FF A4EA, m

7 AT 559 YA W FAFA(x/ )
A 1 3F m

v EARAF mYs

& WY R AE [(x,— )/ A]
o A= keg/m’

¢ AYSE N/m’

¢ A BH FA ¥Y(a-1)

&R

SHEx

L olT 55 4

DT 49 9 WY
LR

L 4A-71A AR

: g

x

R

gz o g™

1. A £

Hao) g0} 7l AFLL FFolU oyl
A BES) FROA AL g F5Y W
Aol @ AR BAES} BobXa ek F47)
34N @¥Ze) ayaseEd F471049
ddes gd9gel U ARY ol Ik
& F44 Wable) AAE 99 A9zl
Fotolel o% Wl 3719 F4AHe] sl
571004 F2 AGHD Qork AREHAe
S5 wus W 9 % BAMDe] S @

Bz HNY F2o) gols Ytk F3) 47

Bue we gre Aoz EH et NER
A% FHHA $4EOP We B ojyet @
2 2R PPN F Ao 54 Rl
B o2 A9 el Hojgith

Bause] Yol 371 FEIRel B olen

AFE olF thekshA wEE R 9t Grossman®
2 uido] FYH Lxot FYF /HEU =70
A FF 999 vl 7] FrAAE ol 2 4
AHoz2 M. KishishitaS?e ¢=71 #
4 £ E 91§ FuiEls LiBr 899 &
F30) g FAH4E F3o YuiFr) F52
of B BANE LEINTD PR 59 9
Y £ARY F57lolMe) 4 2 BAAY BEAE &
Yol Siste] sk PEFe} ol
t FAu fetdee) gy s G o)de
BT maistd ARy Bd <3 sYsigien
B3] AADeE) 9%& n2sk

AA 89 A% FrH3F A% AHEY,
& 8zt YulFr] Aleje] Adels ok
el o] wagd AQel EAsh=s BEe
¥ ¥ WL PINAY QA stond
ole] ci@ ol&F AT HEute] Ao n)3
dhH ez FFajt

Hirshburg$} Florschuetz®& H¥ 35579
B4€ 1y f3dvte £33 £ FeaA)
8 FAHNE FAsGY BEodnty P
st} Nusselt®o] #ES 949 Ass 242
Fuch Agtor} g4l aE Ffe ddg
Ase 4829 I dAPdn 389 Yang
3} Wood™= Hirshburg st Flors‘chuetz(S)Q—) A
& Al AR FeldEsE 2¥EE dER
9 F5549¢& HAstn = gut o)z
3E d R EFAE A FARAFE o8
2 ANgd a8y 2R-9F f3dge o
R BARNGEA ogiF FEF o oly BE
30 53 AW A5 9l U oldm:
ekt

¥ d7dMe £A49E FhiEde 3F-9F
LiBr 8999 371 FFA3L olgzes
Ayt gPgdute]  F4o wimsic aem
quib-u] F7)0e] AW AG$EHIY HNEFus
Fol € 9 EFAL vlNE YL FAHe
ke

2. SMRE W xUEA
Fig.1& S3udeln AFel 8 Fejuels



a4

Ferdetel AdEelth A%ty ARERAE HF
of EAT & slom H5Y stw, 3§ aelm ot
SEEE fodTe) dolsas, 5 Frde
AAZR &5 APk

2 NolN L8R Fa Hge thest gth

1) 27F-3% 99L& F7)3Kperiodic wave) &

< FZt9Hintermediate wave)?] 54L& zteth

2) LiBr #8¢] E4x& 443ttt

3) 719 hEe dAsh

4) %719 LiBr 899 AHe d9g3ty
B el Aok

5 EFEI gt dHd g FAR.

F719= BF AFAAHSERE Jehe Bokd
3 BEAS Ze dERoln Fus Frive o
dzte] BEAE TR A2 o] A
ERA AHE o]FUL dEe] AutRolA F
& AAE olFT wF WEo] ¥yAHE o B

Aoltk, $H-sHedee] tier 4% s AR

T,, Co
|

|

v i

Falling ‘

X2, Uz

film

8

50/

Wall, Tw

A\
X1, W

Fig.1 Schematics of wavy falling film
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Table 1 Conditions for the analysis of absorption

process of falling film

Parameters Conditions

Absorbent/absorbate LiBr/water

Inlet concentration 58%

40°C (subcooled sol.),

Inlet t ¢
et temperature 43.7°C (saturated sol.)

Film Reynolds

number 50, 100, 150
Absorber pressure 8 torr
Absorber length Im
Wall temperature 30T
Dimensionless
Interfacial shear -0.01, 0.0, 0.01
stress
Dimensionless wave 05 1.0

frequency
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