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Abstract: To identify the effects of an outflow area on pool boiling heat transfer in a vertical annulus, three different
flow restrictors were studied experimentally. For the test, a heated tube of smooth stainless steel and water at atmospheric
pressure were used. Both annuli with open and closed bottoms were considered. To validate the effects of the outflow area
on the heat transfer, the results of the annulus with the restrictor were compared with the data for the plain annulus
without the restrictor. The reduction of the outflow area ultimately results in a decrease in the heat transfer. As the
outflow area is very small, a slight increase in heat transfer is also observed. The major cause of this tendency is
explained as the difference in the intensity of liquid agitation cause by the movement of coalesced bubbles. It is identified
that the convective flow, pulsating flow, and evaporative mechanism are considered as the important mechanisms.
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Unit: mm Outer tank Table 1 Geometries of previous and present studies
Inner tank— E 1300
test bottom D L s w S d
50 ! A
9 A/w‘ . section | condition | mm | mm | mm | mm | mm | mm !
ater
v ﬁ?‘zply case 117 open 2541500 | 15 - - - -
Flow A open [25.4[500| 15 | 10 | 7.7 | - |0.42
%‘7“““ Power open [254]500| 15 | 10 [ 52| - |026
1 supply
§ open 2541500 15 | 10 | 2.7 - 10.13
3 TIC
lines open 2541500 15 | 30 | 7.7 - 1042
open 2541500 15 | 30 | 5.2 - 10.26
@/71 open 2541500 15 | 30 | 2.7 - 1013
& Heaters case 1% | closed (254|500 15| - | - | - | -
v / *ﬂ closed |254]500| 15 | 10 | 7.7 - 1042
_ Water drain (v closed |254]500| 15 | 10 | 52| - |0.26
Reinforced glass
Test section and supporter Filter closed |254|500| 15 | 10 |27 | - |0.13
) . closed |25.4(500| 15 | 30 | 7.7 - 1042
Fig. 1 Schematic of experimental apparatus closed 125415001 15 1 30 1521 - loze
closed |25.4(500| 15 | 30 | 2.7 - 1013
) 3l g case 2'? | closed | 19 {200 (155 50 | 35| - [0.15
Unit: mm
— ; _
s closed 19 {200 | 10.1| 50 | 3.5 0.27
[ [ ] closed 19 | 200 |10.1| - - - -
closed 19 | 200 [15.5| - - - -
° s = R case 3 open 19.1] 500 | 182 - - - -
(=1
2 2 (present) | ohen 119.1{ 500 [18.2] 15 | - | 10 |0.04
- |
D= 25.4 oy open |19.1] 500 [182] 15 | - | 15 |0.08
. open [19.1]|500|182| 15| - | 20 |0.15
open 19.1| 500 | 18.2| 15 - 25 10.23
2 %’ open 19.1] 500 [ 182 15 - 30 {033
] open 19.1| 500 | 18.2| 15 - 38 0.53
closed |19.1|500 (182 - - - -
(a) case 1 (b) case 2 (c)case3 closed |19.1| 500 |18.2| 15 - 10 | 0.04
. . . closed |19.1]500|18.2| 15 - 15 10.08
Fig. 2 Schematics of assembled test sections
closed |19.1]500|18.2| 15 - 20 |0.15
closed |19.1]500|18.2| 15 - 25 10.23
%—TL%E %Eﬂ;ﬁﬁ% _7,:7%8]‘7] %@— %%xﬂ'{b‘l—@— closed |19.1]500|18.2] 15 - 30 [0.33
j].‘i %]’}E}EOLZ_]'Q] }b]'l?“ oég':]oﬂ /é‘]g]_gj\_oqu%’ ‘IQF closed |19.1]500|18.2] 15 - 38 10.53
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Table 2 Voltage and current variations

q | 10|20|30|40 |50 |60 | 70|80 |90 |100|110|120

V| 54179 |97 |115[128|141|154|165|175|185|194|204

I |55]7.6]93/10.5/11.7|12.8]13.7|14.6(15.4|16.2|17.0{17.6
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