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An Experimental Study on the Two-Phase Natural Circulation Flow
through an Annular Gap between Reactor Vessel and Insulation
under External Vessel Cooling
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Abstract

An 1/216 scaled experimental facility was prepared utilizing the results of a scaling
analysis to simulate the APR1400 reactor and insulation system. The behaviors of the
boiling-induced two-phase natural circulation flow in the insulation gap were observed, and
the liquid mass flow rates driven by natural circulation loop were measured by varying the
wall heat flux, upper exit slot area and configuration. And non-heating experiments have also
been performed and discussed to certify the hydraulic similarity of the heating experiments by
injecting air equivalent to the steam generated in the heating experimental condition.
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(a) Experimental condition (b) Temporal variation of flow characteristics (heat flux:95kW,/m?)
Fig.4 Flow characteristics of heating experiments (lower exit port case)
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