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An Experimental Study on the Direct Contact condensation of steam
and Air bubble Oscillation in IRWST
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Abstract

We investigated and analyzed the direct contact condensation of steam and the
oscillation of air bubble. And we characterized the pressure oscillation resulting from
those. The experiment result showed as follows. In chugging region, the high pressure
pulse generation rate was little affected by the subcooled water temperature but
increased with increasing the steam mass flux. In the region of condensation oscillation
and stable condensation, the variation of frequency of dynamic pressure was decreased
with increasing of the water temperature. And decreased as increasing nozzle diameter.
The amplitude of pressure oscillation was maximum at the boundary between these two
region, and remarkably decreased in the stable condensation region. In the case of air
bubble, showed that the frequency of air bubble oscillation decreased with increasing
the quantity of injected air.
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Inner diameter 2 °
of nozzle Mass flux (kg/m“sec) Temperature("C)
20, 40, 60, 80, 100
3/8 inch 30~90 °C
120, 150, 200, 250, 300, 350, 400
20, 40, 60, 80, 100
4/8 inch 30~90 °C
120, 150, 200
5/8 inch 20, 40, 60, 80, 100, 120 30~90 °C
6/8 inch 20, 40, 60, 80, 100 30~90 °C
Table 1. Experimental parameters and ranges (steam)
dooood holem OO 00 Od do (bar) 0000 (sec)
8 hole 1,3,5 7 0.05, 0.1, 0.2, 0.3
24 hole 1,3,5 7 0.05, 0.1, 0.2, 0.3

Table 2. Experimental parameters and ranges (Air)

Moisture

Boiler

Water

separator 1_%
T ————[> I}
Manual Control Three way .FI Temp
valve valve valve ow
Pressure
.%1 24
=[»i
e~ Ty

storage Surge =]
tank Over
flow—

urge tank
drain

Water

pump

[o]

Test pool

Water
inlet
o =

Steam
nozzle

%

Boiler drain
valve

t

Fig.1 Schematic diagram of experimental facilities
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