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Investigation of Characteristics on Subcooled Critical Flowrate in Orifices
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ABSTRACT

A meta-stable effect on a subcooled critical flow in orifice was investigated. For an investigation of the meta-stable effect,
two homogeneous nucleation models, e.g., the Alamgir and Lienhard’s model and the Elias and Chambre’s model, and one
isentropic model, e.g., the Henry and Fauske’s model, were compared with respect to previous test data performed by Sozzi
and Sutherland. From comparisons of throttle pressures, the Alamgir and Lienhard’s model provided a lower bound and the
Elias and Chambre’s and the Henry and Fauske’s, an upper bound. The experimental data were lying between the two bounds.
The well-known diameter effect in critical flow was investigated and rather, diameter ratio (d/D) effect was found important

in critical flow.
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release for a stagnant liquid
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Table 1 Experimental conditions of Sozzi & Sutherland’s

Item Description Remark
. OD: 43.2mm; ID: 12.7mm;
Orifice Length: 4.7mm Sharp-Edge
Upstream Stagnation P0: 5.8-6.8 MPa;
Condition T0: 213280 C
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