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Flow, Heat and Mass Transfer Analysis for Vertical Grooved Tube Evaporator
ot 4" A&y’ (F27er1&d)
I1-Seouk Park and Do Hyung Choi

ABSTRACT : A numerical investigation for the flow, heat and mass transfer characteristics of
the grooved evaporating tube with the films flowing down on both the inside and outside tube
walls has been carried out. The condensation occurs along the outside wall while the
evaporation takes place at the free surface of the inside film. The 3-D transport equations for
momentum and energy are solved by using the FV'M(Finite Volume Method). The free surface
shape is tracked by the moving grid technique satisfying the SCL(Space Conservation Rule).
Due to the secondary motion of the fluid, the film thins at the crest, while thickens at the
valley. The velocity and temperature fields as well as the amounts of the condensed and
evaporated mass have been successfully predicted for various operating conditions and groove
shapes.

1.4 2

L

eluto] 22 U@ Ul - ¥ E g1 321 Zz Fil(evaporation)®} &% (condensation)o]
S 2Asis ZHgdAae 939 R A7t A7 dge Fy=E %?JEI oz 2l

sto] Yoo wigFd ANE FUHZ ESAsd #5717 489 9 e B 328 §F A%
S Sy T3 o] & AP T WS Ela T2 4] A{HEH v"a %*J% 29
g}, o]gl s 432 Zuwd& MEMulti-effects Evaporator){1] @53 532 ZwHo AHy3o
2 g&5xn Fur &5 AP 4o FA YEte Be I FAd & HeR

+ Qe

g F5ol4 Ade FAL 4WY 45e FARE FLE ARYe] o)) ojhe] ATE
2 B8 29907 u ATh(2, 3, 4 WA & FAAE FL Ao Fie 1 @4 A3
AR F712 & VS 4R A T EAZHY 3P 9 AFPYS W e
@ol =S st} ERFAY A B3 £F L WL 549 wsE Bms}a @t Fig.

1 ()} Zo] R Ao ERAFY FFo2 A} & EWY upRoA FT2 g3 24 F
Fol BAse vRoMe AR FA gkl FAANE ALFASN HA FAAAA ©
o el F dut FFL ZAe 3AAAE HA Ho 3349 o] EAHAY. AFER T
AzzA9 39 £583 = (kinematic condition)2 2 HE AR B He Nz F
EE 9o €RFolx AAA(moving grid system)E T30, ol FIREWYA(SCL, space
conservation law)(5, 6]& TEIFEE AL E(grid velocity)E Rl 3t Al A Q) (implicit) Al
7t AR AAk(time marching)& #th[7, 8, 9] A HAE H3] W] - 9% ot B
ol AAAZ Edon uAYIYL nAHY AAAE A EJFA ¥ (impermeable wall)S
2 Hsn 2= disiMe AANA FUAAFE nHFGH ARAG dF AT S
Hate A3t At.[10]

2 dFoME o4y AYPES olLdtd F ¢f¥d
Zol e TAHZH Fxte] o wet - F Yo

j=}
it &5 2 FLFE 45849

™
.l

|

o]

) Z A& NAFET (305701, HHAFHA FAAT TAF 373-1, Tel. 042-869-3058)
2) st ets)e Y 7] AT T (Tel. 042-869-3018)

-108 -



o z
amEREn defined P v

‘l" Ii ity : as surfsce tension

te p

i M
o
HENIL) 4 i ondensing film
T ‘.VA{ ; Sy ¢ //C

i - ! i

{a) (b {©
Fig. 1 Definition sketch.
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4 Gav+ [1G-%- 11-d8 = [, SFav @
L[ Tav+ [1G-TpT— al-d§ = [ srav (3)
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Fig. 2 Trajectory and Nu number distribution on the each film free surface.
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Fig. 3 Heat flux on the each film free surface.
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