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Abstract

Evaporation from a rectangular sodium free surface into an argon flow was measured.
Tests were carried out with varying sodium temperature, argon velocity and argon tem-
perature respectively under conditions of fog formation being possible. In order to clarify
the enhancement of evaporation by fog formation, convection heat transfer from a plate
of the same geometry into an air flow was also measured. The evaporation rate and
Sherwood number were compared with those predicted by both the heat transfer experi-
ment and the theory proposed by Hill and Szekely, and also a comparison was run with
the previously reported experimental results of sodium evaporation.

As a result it was shown that the sodium evaporation rate in this experiment is at
least four times as large as that predicted by the heat transfer experiment and varies

almost linearly with the heat transfer rate and the sodium vapour pressure.
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1. blower 7. cover plate 11. bag filter

2. Vaccum pump handle 12. sodium surface
3. manometer 8. mixing section 13. sodium valve
4. orifice ¢. evaporation test  14. sodium tank
5. damper section 156. argon bomb
6. main heater 10. cooling pipes

Fig. 1. Schematic drawing of the test equipment for sodium evaporation
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Table 1 Results of sodium evaporation

ka4

s b

7 T SR T A U M TR B B B R R Sherwood
°C) °C) (m/s) (min) (g) (g/cm?-sec)
1 426 260 2.01 16.00 0.806 1.60x10-¢ 129.2
2 422 225 2.01 12.00 0.060 1.48x10-6 138.0
3 425 177 1.79 10.00 0.084 2.50x 108 229.3
4 415 147 1.82 10.00 0.060 1.78 X106 219.0
5 427 145 1.83 7.67 0.071 2.70 X106 245.6
6 505 158 1.80 8.50 0.481 1.68 X105 262.3
7 459 147 1.77 8.00 0.124 4.62x 106 195.2
8 463 87 1.58 13.00 0.246 5.60x 106 2334
9 493 95 1.62 9.00 0.239 7.91%10-6 169.5
10 429 102 3.48 9.00 0.120 3.96 %106 263.6
11 424 59 2,77 9.67 0.092 2.83 X106 315.3
12 427 105 2.42 8.00 0.076 2.82x10-6 270.9
13 423 92 1.05 8.00 0.051 1.88x10-6 203.1
14 427 279 2.16 5.00 0.019 1.13x10-¢ 86.7
15 424 95 1.76 10.00 0.078 2.33% 106 246.5
16 422 209 1.90 9.00 0.062 2.05%10-¢ 194.3
17 436 395 2.22 8.00 0.040 1.50 X106 80.8
18 403 293 2.14 75 0.013 5.02Xx10-7 70.3
19 415 95 1.74 11.00 0.092 2.49x10-6 329.3
20 380 122 1.82 7.00 0.023 9.78 %107 } 324.4
21 | 559.3

327 158 1.98 10.00 0.011 | 3.40%10-7
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Fig. 4. Effect of temperature difference between sodium and
argon on Sherwood number (7Tw(=temperature of sodium
surface, Va-=velocity of argon main stream)
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Fig. 5. Effect of argon velocity on Sherwood number (7n,=temperature
of sodium surface, T4, =temperature of argon main stream)
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Fig. 6. Effect of sodium temperature on evaporation rate (7.4, =temperature
of argon main stream, V..=velocity of argon main stream)
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Fig. 7. Comparisons of various results of fodium evaporation
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