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An Analysisof Saturated Film Boiling Heat Transfer from
a Vertical Cylinder with a Convex Hemispherical Bottom

Kaoru TOYODA:, Toru SHIGECH;{t*, Takashi YAMADA* and Satoru MOMOK;

Saturated film boiling heat transfer around a vertical finite-length cylinder with a convex hemispherical
bottom was analyzed by taking into account each convective heat transfer on the bottom, side and top surfaces
of an isothermal cylinder. The effect of length and diameter of the cylinder on the overall heat transfer rate was
discussed in terms of boiling curve. The present analysis agreed well with the experimental data obtained by

the authors.

Key word: saturated film boiling, convex hemispherical bottom

1.0000

0000000000000 0000O0O00000
000000000000 0000D00D000000
0000000D0D0O0O00000000300000
0000000000000 00000D0O00000
0000000000000 00000D000000
000000000000 0000D00D000000
oo0o0ooY000000000000000000
000030000000000000000000
00000000000 000
000000000000 0000D00D000000
0000000000000000 20000000
000000000000 300000000000
0000000000000 000D00D000000
000000000000 000000D000000
0000000000000 0O0000O0O0O0o0n
0o0O0Oo0DO0Oo0oO0

gooao

a goooo

00 190 60 22000

* 0000000 (Graduate Schoaf Science and Technology)

Sp
T

goboooood
oooo

ooooon
ooboOe¢DOOOODOOOO
goooon
gooooo
goboooo
gobooooo
gooooo

oooo
gooooooon
goboooooo
ooboooobooono
oooo

gopooo

goo
oobooobooooooon
ooooon

ooo

gooooo

od

x»*x 000000000 (Department of Mechanical Systems Engineering)



Tsat oooo

Tw ooooo

ATsat 000000 (=Tw - Tsat)
u xO0ooo

u xO0ooooo

v yooono

X ooooocooo

y gooooocooo

A gooo

0 ooooo

u oooo

% ooooo

P od

od

A gooooogo

Bl ooo(@oooon)
B2 ooo(@oooon)
C oopoogo

L od

LS oooo

Vv od

VS gooo

2.00

Figl0O0ODO0O0O0O0O0ODOO0O0O (00 R)ODOO
00000000 2000000000000000
000 (Figld (A)0D0D)00000000 (Fig.1o
(B)0DD0)00ODO0O0O0OD (Figlo (C)oo0O)
00000000 TwOODODOOOOOOO0OOOOO
0 (T D000

21000000000000

FiglO0OOOOOOODOO0OOO0OOO0 (000000
00)0000LO000000000000000
00300000000 L, 00000000000
00 ker0ODOO0OOO

I—Bl = KCR = TTKQ (1)
xo = [0/9(pLs — pvs)] 2 2

0000g0psOpvs Dk 000 c00000000O
0000000000000 000000000000
0000000000

Upward - Facing
Horizontal Part(C)
S Em—

mvit)1 % 8

(@] O]

Vertical
Part(B)

——
Hemispherical

Bottom Part(A)

Fig. 1: Film boiling model
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Fig. 2: Pysical model and coordinate system for hemi-
spherical bottom
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