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The regime map for the direct contact condensation of steam
vertically injected through amini nozzle
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Abstract

Steam was vertically discharged into water through mini nozzles of various diameters (d=0.115, 0.520,
1.55mm). The condensation was observed and categorized into several types of condensation regimes for each
of the nozzles. Compared with the regimes in the previous researches, the regimes of ‘internal necking with
attached bubble' and 'internal chug with detached bubble' were newly observed. Depending on a nozzle, some
regimes expanded, shrank, or moved in the regime map. For the nozzle of 1.55mm, the regime map was
similar to Chan and Lee (1982) except that the regime of 'internal chug' was not observed. For the nozzle of
0.115mm, the regime of 'internal chug' appeared even at high pool temperature.
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Table 1 Test range of steam mass flow rate
(d), (T steam), (G),
mm °C kg/m?s
1.55 98.65 - 118.2 2.862 - 185.8
0.520 98.78 - 117.0 22.60 - 259.0
0.115 99.08 - 130.0 121.0- 1251
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Fig. 1 Schematic diagram of the experimental
apparatus for steam mass flow calibration
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Fig. 2 Schematic diagram of the test pool
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Fig. 3 Schematic diagram of the experimental
apparatus combined with the pressure measuring
system and the high-speed camera system
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Fig. 4 Photoghraph of * internal necking with attached
bubble' regime for the nozzle of 1.55mm
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Fig. 5 Photograph of ‘ internal chug with detached
bubble’ regime for the nozzle of 0.115mm
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Fig. 6 Condensation regime map for the nozzle of
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Fig. 7 Condensation regime map for the nozzle of

0.520mm

<&
o

(I

100

90 |
80 |
70
60 -
50

Tpool (°C)

40
30 +
20
10 -

B o o e e S SR SRS A
+H+++++ 00000 COONN

[ 40 40060 06606060000P»
€06 66066060000000KM
(X XX X JeleXeloXoeoJel 4 4 4 2

§ L

0 200 400 600 800 1200 1400

G (kg/mPsec)

Fig. 8 Condensation regime map for the nozzle of
0.115mm
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