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Abstract

An experimental study of heat transfer from hot flat surface to water sprays was conducted in
high temperature region. Heat transfer measurements for hot flat surface were made by 4
sheathed C-A thermocouples. Droplets volume flux were also measured-independently at a
position in spray field. The test conditions included variations in droplets volume flux, subcooling

of cooling water of 1.565 % 10? to 14.089 x 102

m*/m?s and 80 to 20C respectively. The effects of

inclination angle on heat transfer were investigated and changes in inclination angle of hot flat

surface affected heat transfer coefficients of high temperature region.
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Fig.1 Schematic diagram of experimental apparatus
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Fig. 2 Detailed diagram of the heat transfer plate
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Fig. 3 Cross sectional view of the heat transfer
plate at inclination angles 30°
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Fig.4 Diagram of droplets volume flux at x axis on
the surface at inclination angles 30°, 45

438 Aee] A4 AY2AR FYL A2
243 go) AFAS 4 AANAY A Foz
197 31 232 A BE

g 444
Al 4k o

47 Aelx De 4AFFFEmm? - 5), Vi
279 W45 AR, AL ERARmY, te
22 A K)o

Jﬁ

BJWWQﬁﬁ%%%ﬁﬁhﬁhﬂﬂaﬂﬂ°"

FEHEE ANES ALSS
AN A4S 94§l 24T

thermocouple) 2 H- €] &3
E AAZNE 3] A3
G ARERL 2=, RUE
3} 7] 918 Patankar®] TDMA(tridiagonal
matrix algorithm)# {018 A} &8ta] =2 A A}
2 gt en, AR YA4FHAA v]f Fd
drgo] o] Folz| vHA AlHe] AW S ZHF

rﬁ

S5 At dd A
2 YragwHege 4@
AA shol] 124 wg A
3ttt g oz F£9
& 2xRiste mepa #atst
ZFan e et gl Cu
EQANE HA2AFHOE AYsta 53 2
AAEA S v A E THE] AFESEA
o], 4% o 5o whet 1 gho] 2A Wt
° B A& g3t o)

rin

= f-\rlﬂ b
> d &

L
o
L

8 (o e o (0 1® @ 2 o O
oL o
i
X,
¥
<)

k = 399.45—0.0529 (T'+273.0) (W/m - K) (2)
C, = 0.1541 (T+273.0)® (kJ/kg - KX3)

p = 8930 (kg/m?®) (4)

z4 ]1_‘_ =] _—11_;;!-

3. Y&

e

3.1 BALEY T

Fig. 5, Fig. 6, Fig. 72 2 A}zte] 42} 0°, 30°,
45° A Al o) B A et

Yzho] AP E(IT,,)E 80ce)x, W&+
(@)°] 4L/ming o, EFFAHx=0mm)7} 7
Ao x9eko 2 15, 30, 45mmE) = A 7 o A
A3t AlE e} Yz deln.

A ol o

1000

Q= A/min
ATaw =80T

Temperature, (T)

0 PR S L .
[\ 20 49 o0 80 100 120
Time. (sec)

Fig. 5 Cooling curves of the heat transfer plate at
inclination angles 0°
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Fig. 6 Cooling curves of the heat transfer plate at
inclination angles 30°
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Fig. 7 Cooling curves of the heat transfer plate at
inclination angles 45°
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Fig.9 Comparison of heat transfer coefficients vs.
droplets volume flux at inclination angles 0°
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Fig. 10 Comparison of heat transfer coefficients vs.
droplets volume flux at inclination angles 30°
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Fig. 11 Comparison of heat transfer coefficients vs.
droplets volume flux at inclination angles 45°
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