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Experimental Study of Condensation Heat Transfer from

Downward-Facing Inclined Surfaces

Shigeru NOZU, Hiroshi HONDA,
Tsutomu KOBAYASHI and Hideo INABA

Experiments were perfomed to study the effect of surface inclination on condensation heat
transfer from downward-facing horizontal surfaces. A smooth surface and two low-finned surfaces
with a length of 50 mm were tested for condensation of R-113. The angle of inclination from the
horizontal ¢ ranged from 0 to 90 deg. For the smooth surface, the heat tranfer coefficient a first
decreased with the increasing of ¢, then took a minimum near 5 deg, and then increased monotonical-
ly with further increasing ¢. For the low-finned surfaces, @ increased sharply with ¢ in the range of
0 to 30 deg, and then increased moderately with further increasing ¢. The heat tranpfer coefficient for
the better performing finned surface was 2.5, 9 and 12 times the smooth surface value for ¢=0, 10 and

90 deg., respectively.
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Surface designation A B C

Fin pitch p mm —— 0.97 0.50
Fin height h  mm ~—- 1.80 0.95
Fin spacing at fin tip s mm —— 0.82 0.27
Fin half tip angle 8 rad --- 0.094 0.0
Surface width womm 248 150 150
Surface length 1 mm 50 50 50
Actual area/Nominal area 1.00 4.38 4.80
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Symbol Surface ) P h 1 Reference
deg mm mm mm
(0] Smooth surface 090 - -—= 460  Gerstmann and Griffith [7]
(%) Smooth surface with 0 -—- —-—- 64  Yanadori et al.[8])
glass drainage strip
[S] Doubly rippled surface 0 0.76% 0.76" 146 Markowitz et al. [9]}
A Trapezoidal finned surface 0 0.61 0.91 40  Honda et al. [3]
with porous drainage strip
A Triangular finned conic 0 -— -—- 17 Hijikata et al. [10]
surface with suction pipe
m Rectangular finned surface 90 0.71 0.89 160 Mori et al. [11])
A Triangular finned surface 90 1.00 0.87 50 Mori et al. [12]

* dimensions of small undulation

TBE O BB ERSE ICBI T 2 Nusselt DR 5 &
UTHE FHRELDBHRERER BT % Gerst-
mann-Grifith "0 =R, %502 /=046m O T A& F
WHE 2B T % Gerstmann-Griffith™ O EERE 3 EEE X
T3, FEEICDWTAREERME L Gerstmann-
Griffith DEER BT 2 &, @iFHIZ 6 DEKICD
NTaB3BRYIBIL, B/MEE L > 2RIZAL T
5, anBU/NESR D ¢ DEIFEFER TIZH5°, Gerst-
mann-Griffith DEBETIZH 12° TH 5, ZOHEIZ
MHEBAEID | OEDOZEZL 26D TH S, 55, 0°< ¢
<5° TIMFEERMERIB KL T3, £/ a DB/
HED ¢ KREOHEE T, AKER(HEIZ Nusselt D
£ B < —¥ L, Gerstmann-Griffith ® EE{#& iz Nus-
selt DXL DL BABHTH S, ZOMHE L Wz
HD!DEOEZZLDTHS, KIhd — St
¢ /NS OLEBIC T % Gerstmann-Griffith DR %
T, CORD ¢ 125 5 a DELDOMEIZERE - »
BORZL, LIwoT, BoOWBETVIIRHR L
ELLSERLTLERLEEZ SRS,

DEI,HB Ciz2wTRZE, i ¢ DK
DNTRIIBBISHEARL, ¢230°i24 5% L EfLrw
50D, aDEIZ<$<30° TCIIE B DIZS
MREL, 30°<SH<90° TIRECOIEIMNKE L, =
ORI EGRAED 7 4+ > TEOHBIC L 28D TH
5, Thbb, 74 ERO/NSVEC TIHEBIZEBS
WIS T 2SI TH L EHADEIILSY gsin
AN ORI TIE 7 4 IS BHER S T L 7
L, L72aio T, AREBERL 7 4 > HEO A X L
BBXIDLEYTEEEZLONS, —H, gsin g HK
EOREBTIEHRES 7 4 CMICIZEBESLHL Ty
DT, 74 CHEBO/NSOE C DIE D HE TR
HENKSZ2bDEEZLNDL, CHHDI EmS,
PAVNE VIR TIZ 7 4 MBI O PR REF % 7 4
CERRALEEIR & WEA, ¢ KX OLEETIIER

300
s Present work, Surface A
A Presentwork, Surtace B
0 Present work, Surtace C
100 |- © Cerstmann- Griffith (7]
[ Yanadorietal (8]
[ © Markowitz et at (9}
50 + & Hondaetall(3]
I & Hijpkata et al.(10]
0 Morietal {11}
& a Morietal 12)
E 2
o
2 o
10 [ 8
F g a®
B & g
S Ao
)X
o
$-0 ~
2 g/")o}Gerstmonn Gritfith
-0
K e B
1+ -0 1=20.05m
P o -9
[ % o.-—~ r
05 - | 0.46 m
Nussett
F3p J SO A D T S S Y WY SR |
30 60 90
¢ deg

M9 VHBMLEHMOLE (To— Tw)=10K)
REBREERBOESKE L7 42 By FONSOLED
BHchr £z o505,

B9 Hhizid T & AES L U 0E O G BMEEE -8
TARKDERE Y- RASHTHS, TR
EHWEEIIRI3 ThHA, 5ALERBEIZIFLEFN
ORI B TREGDEEMEELRL -EHICET 3 b
DTH5H, ZOBER2 IRT. 28, BRLSYD(E
BAAET (2 P94, Hijikata & "0 (£ BAHT 12 TH A 140° O
HyVGHERTH, FOMILFBRTH S, §i_EiZD
LT, HEE L OWCEAL TH B, £7, KFEEIC
DLTHET 5L, AEEBROE B, C(o—7 1 o &
f) 130 A CEHBE) o 2.3~2.5 fEDEBMEE %R L
TWVh, ZOEIIZT7 4 AT XENCHHREE £ BT 7
Honda™ & & & U Hijikata"” > DEBRE L H & 2z
D&, UL, GEAE % 10~30° fERl A s v 2 &, HE
WHEM 2 OAFE & [HREOMEENB NS, D&

— 200 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

T x&EREHEOERELECET 2% 201

ICENEEIC DWW THE T 2 L, AHEOHE CHEED
EEMEEERLTED, [ HE—-DOFRE &L T
12 fEOBLEFRBEMEON S,

4. % £

T X HOESELBMERER T T IEAEBEM O E
#RI1IB#EHEME L, VBB LU 2E8800 —
74 ot EEEAOTERMICRETL ., EoMERIE

(1) FEEEoOEREHREIZ, BOMERBIADEAIC
DN TR D SR 2 AN THEHOKRIERAN L E(LT 5.
IRSHIEL T, FBERBE > L ARD L7
BICWKT B, TR EKFH O FHBEEREIL Ger-
stmann-Grifith PO R & b 15~20 %>, EREEHE
= F s ¢ Gerstmann-Griffith” O R i3 @R B D
FELTEL KSR, WEREMFEE T2 Nusselt®
DHRERL—HT 5.

(2) m—7 4 T EEOMERAI/NSVLIFEIC
12, 7 4 RIS EEIRAIZIZRBL Tv 3,
AM—FEOKRE R b3 e, 7 14 REEBROWEE
BExhatE T oRAmuBENEFEEL, FREDTHD
7 4 LB 7 BB AT L TWh 3, R AN
R OLBEIE, BABMEIZA(4)I X 2
—RT 5. — A, ERAN/NES OEEITE, BHEEOE
Kicon TR L ALY EA~BE#T S,

(3) o—7 4 3 EOFHEEREIER A
DOEARIZONTHRBIEMT 2, WNOE&LERA
M3 UTOERTHEETH 2, ZOEITERIAN/N

XWEETR 74 Y Ey FOREVLEDIEI MIEL,
HERIAORKEVLEE TR 7 4 Y By FO/NEOLEDIF
3 HEL,

(4) v—74 »{tEEOFRENT 2 EREE
i, EEA0,10,90° oW TENEN2.S, 9, 12
WL, ERA 100 Do —7 4 AT EEOFHME
EEE, KFo—7 4 T ESECHEREE T
B2IricEoTHBONRERDELRBETH -,

nB, 74 CEBREREROTEE EE L I EER
EEOENT L AEBRER L OB E SR TRE T 5.
B, AERIBLEAYOSHENRKE L 4 F£O
HEEXZEORNEEL I LCHELERT S,

X 73

t1) Bar-Cohen. A.. Heat Transt. Eng., 4-3.4 (1983), 35.

12y Chu, R.C.. Proc. 8th Int. Heat Transf. Conf.. 1 (1986).
293.

(3) AM-i34 2%, B 52-475. B, (1986). 1355.

(4) A« 24 47, F&R. 56-525. B, (1990). 1493

15) KW e EH 2 &, B 49-445, B, (1983), 1937

(6) Nusselt. W.. Z. Ver. Dt. Ing., 60 (1916), 541.

{71 Gerstmann. J. and Griffith, P.. Int J. Heat Mass
Transt., 10-5 (1967), 567.

PR GHL e 23 %L Bm. 52-475, B. (19861, 1086.

194 Markowitz. A.. (%42 %, Trans. ASME, Ser. C. 94-3
119727, 310,

‘10y  Hijikata, K., (422 %1, Proc. 2nd ASME -JSME Ther-
mal Eng. Joint Conf., 4 (1987). 393.

(110 #3238, B8RO © K7 /3R DHR X
., (1981-5), 163.

1120 Mori, Y.. i¥%:3 #.. J. Heat Transf.. 103-1 (1981}, 96.

— 201 —

NI | -El ectronic Library Service



