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Experimental Investigation of Flow Oscillations in a Semi-closed
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Abstract

In the present experimental study, the flow behavior in a semi-closed two-phase natural circulation
loop was examined. Water was used as the working fluid. Heat flux, heater-inlet subcooling, and flow
restrictions at the heater-inlet and at the expansion-tank-line were taken as the controlling parameters.
Six circulation modes were identified by changing heat flux and inlet subcooling conditions ;
single-phase continuous circulation, periodic circulation (A), two-phase continuous circulation, and
periodic circulations (B), (C), and (D). Among these, the single-phase and two-phase
continuous-circulation modes exhibit no significant oscillations and are considered to be stable. Periodic
circulation (A) is characterized by the large amplitude two-phase flow oscillations with the temporal
single-phase circulation between them, while periodic circulation (B) featured by the flow oscillations
with continuous boiling inside the heater section. Periodic circulation (C) appears to be the manometric
oscillation with continuous boiling. Periodic circulation (D) has the longer period than periodic
circulation (B) and a substantial amount of liquid flows back and forth through the expansion-tank-line
periodically ; this mode is considered the pressure drop oscillation. Parametric study shows that the
increases of the inlet- and expansion-tank-line- restrictions and the decrease of inlet subcooling broaden
the range of the stable two-phase(continuous circulation) mode.
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Table 1 Error ranges of measurements

Full Scale| Error Range

Heater inlet

+ - 05
velocity, cm/sec + 70 = 05
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input, Amps.
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Temperature, °C | 0 - 150 * 01
* 05
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