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A Study on the Spray Cooling Characteristics
on the Angle of Hot Heat Transfer Surface
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Abstract : The purpose of this study is to elqcidate heat transfer characteristics according to
inclination angle of the hot flat plate at the spray cooling. As results of this experiment, the
heat flux, the heat transfer coefficient and the cooling speed are increased as the liquid
volume flux and subcooled temperature go up. And as the inclination angle of the heat
transfer surface is increased, the cooling speed on the inclined flat plate becomes faster. It
means that the cooling ability -is increased because droplets were excluded by gravity.

Key words : High Temperature Region(31-2 <), Heat Transfer Characteristics(2 4 €574),
Droplets Volume Flux(®} & # %54, Flat Spray Nozzle(F A& FEAIx=Z)
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Fig. 2 Cross sectional view of the heat
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30°

22 438494

B AgdAs AR BAEE 07, 307, 45
2 ¥iAsa 4¥e s =28 ¥g
9 HFFFHFEY FYErt 2P ¥F
EAo) wXe 4% n@sr] A5 Wgs
2 AR B AYxe YA5FE WEA
dA 488 £PsH. AAd AHEE A HY
7lde&EE 850CE EASA 3Rz, AlHd
‘E“":T,‘QE' "81}"}1:9’] :‘—"}'"gEl—C deub=20, 40, 60,
T ey, &F W¥AFFL Q=1 2, 3,
4L/minZ 3148 22 P4 F9 £24
&8 AAS7] f3td WF5E 100CHEHAA
308 T BAA ALEIER, =84 EA &
2 50" +3° ojn, 2L AWUFHOLBRREY F
Z 4 w3 300mme H¢ dASFAT. =
BRYAAge] AR A dAdrt 4A8 40
o HHELEY HF A= 850*06ToIUL
o, ¥z APz PF LAE 20Tl
o] A th.

23 44 F459 23
2 AgddE Whse

-
N
8.
=}
lo
il
N
=)
—orl-"
32
o
£
>
41 5]
53!
g
N

Heat transfer plate -

HArEE40s AFstd A 4¥9za+ 5
A} FHE ST o FIEXNE Z YA
Aol AARFoa Adstgct. s ol RA &
o ZA3 dFFE olE3d g HozHy
SN - G HEAY ERSE d4YRFRSE
(droplets volume flux)& A& {3c}

D Vv

At W

471 Helq D 4FFFFSmY/m’-s), V
' 238 943459 AFmY), Ax BRuEy
(md), t= BFA(s)elT}

Fig. 3& Ald9 AArzte] 30" , 45° 4 w9
3] HAE AHFFHES U aPo)
. dHR{FFREL FAEIL Ad4E Zhs)

cu, BEFARAA BiWFE JHFF RSl

Fawn,
tsxie™ Solid symbofs : Inclination engles 45°
" * Open symbols : Inclination angles 30"
13 o ¢ .
o ’ D:O.-‘L/mlvn
12 S e O :Q =2L/min
" A o e A Q=3L/min
A A b O : Qu=eL/min
" A A $e
) RPN
£ sl e
. f8e AN,
O
oos, Aa
] e o
i ®eoe
L |
‘ B gag,
0 —
o 10 20 30 40 50 60

Radia$ position, (mm)

Fig. 3 Diagram of droplets volume flux at
X axis on the surface at inclination
angles 30°, 45°
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Fig. 4 Cooling curves of the heat transfer
plate at inclination angles 0°
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Fig. 5 Cooling curves of the heat transfer
plate at inclination angles 30°
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Fig. 6 Cooling curves of the heat transfer
plate at inclination angles 45°
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Fig. 7 Comparison of heat transfer
coefficients on the heat transfer
plates at inclination angles 0° ,
30° , 45°
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Fig. 9 Comparison of heat transfer
coefficients vs. droplets volume
flux on the heat transfer plate
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Fig. 10 Comparison of heat transfer
coefficients vs. droplets volume
flux on the heat transfer plate
at inclination angles 45°
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