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A Study on the Heat Transfer of a Liquid Droplet on Heated

Surface at the Transitional Boeiling Region
In-Kyu Choi, Kyu-Wan Namkoong and Dong-Jin Lee

Abstract

The transition boiling of a liquid droplet on a heated flat surface was studied utilizing
Kotake’s model with the effects of viscosity of a thin vapor layer between the droplet and
the hot plate taken into account. This problem was analyzed considering the process of the
draplet evaporation which resulted in hydrodynamic instability at the quuid-vépor interface.
The results of the study are as follows; )
(1) The effect of the viscosity in the vapor layer at the interface appears as a dimensionless
number N, namely 68,/ p»*

(2) The time required for evaporation at the transitional region increases with the tempera-
ture difference ratio 47,. The rate of increase of the total evaporation time becomes
larger as increasing of N. (N number at maximum heat flux) increases.

7l 5 B8

P 9=
g EHFF
r
R

Dtedel e HES

1Yt E telElwl e Fof wkA]
S i | Re : u80/v(Re <)
cejAe) SLE ' t Az

: #H4~(wave number) : T :¢x%

1 080/ V(AL A) Ty :e}xe] 23}

=5
Ty 71949 E9es

to] g7 Al shE S gl ) (82 11 20001 4] U E
*439, A Ta 7 A Fa)

. T.—Ts
AT =7

238, TN A TEH

w470 o) o) 3k 5 7] A 2o} u,v 1379 radk, 2 FE24

e



A pgdAe Aol

We : pus*d,/c(We )
IR EPEEREE
Z :tdAd A% HES
D2 AER
EEEEREES
1 0=8e*
: §=0ei

%)

Qp O

L Up=0pe"t
P 3A4A+
TR ESCRE

<
<

g 9 9 v v«
i
(e 2 od
ol
2

=

® © 3 N~
IS

k.
x
i

stdwd A ofHZuke FAA oz Feg EAY
stuoln] Fig. 1ol ¢l 7ol Hul5add, olu5d
o, hu]Eg Qe 3990z o] FojArie o] 4
Hoz HHz Avh

Lo
T Irancition Zoiling
Nucleate
Zoiling Film Eoiling
30

20

1 1

Q 100 200 300 (°C)

Fig. 1 Total evaporation time versus initial surface
temperature

TEAAAS A A AT 19

2738 TS A nd o-ga el Tamura
9} Tanasawat A g o] A3 AsdB8e] g oA
TE 3 3g 2z Adadevoh 522 oA Zwri] F9 9f
Ho] v xji= 98¢ A =35t Ohashi sl Teshirogi®
T 7heds Az 9 =" AZS It uAe Gk 49
3] T3t} Gottfried¥s} Baumeister¥: s}dmd
&=7} Leidenfrost 4 o]4o 2 Z/l1& w9 =3

e dald AYd o BH ATE Aggod
Kajiv w5 g el 49 449 $5a4¢ 54 &
A9 ARAA 315 U 24 2 1°“2—‘I A
¢ 2ol 9ol AA4ageh Kotaked & Ao]g el
9 3 Feed THAAY AAZURLE U

e 2okt ew vy sMHIG o =72 udl
A FoAEE 249 9L T

L AT Holu5d o4 o & Zwkad AFe-
A4 I meo] o] AHgnA Aok =7 F

9] 2w 3} Leidenfrost 4 ¢ &5 & o] g38ld o] A
s2iel Aoldgu dgAEdA e Az, AL
5T AT F g FAAE T Aol o F
ol Al Al JFE FH Gz .
2. 8 A
2.1. 7|HAH(RERE)L S

Zuber® g} Berenson'®d] &&w AHoju 5.2
H5d g Sl H3A dqog4 HuSwERY
L% T.o) 717255 u)%o] ¢t 5 5 Leidenfrost
LE Tuol ol 2x #u|Fo] kAdst

oleld oA AulFe a3 YL &
g Al Y AFAAAE A4AA B,

uha] 5ol o S UL ¢HE FUl9E AASH
JelE W X2 re stdwe] Tast Tie o
gexd g wole 5 HulSo] w2 WA
A, F P91 54 J3td dAH Fo= shdme ¥
oA Zriubel AT o) & B¢ AAEe) A&
Hol, AlEH S FAd Bagt F7)Fe] FF5}
2z, ddw vl stdwd g A AEstd HulFo]
WA = e},

o8l e A aAre sy $8 e Fig. 29t
7 model® & A&}t AFA GHE FA dl F
Z)ubel] osted w3 A glm AU Fe £FL FAGL
).

A Y Lxe Tdsn ez Tsd
AR gk, g3 4P 7 S

Qv
st} dRolh 7



20 3 q

Fig. 2 The evaporation model (L)
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