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Abstract

With the advantages of high-power density and low reactor pressure drop, Particle Bed Reactor (PBR) has
great application potential in Nuclear Thermal Propulsion (NTP). Flow path in PBR is no fixed and the phys-
ical properties of hydrogen change dramatically, so it is easy to lead to flow instability, causing the reactor
temperature more uneven and even dry up. Considering the safety of NTP, it is necessary to conduct a detailed
analysis of flow instability and its mitigations. In this paper, computational fluid dynamics method is used
to analyze the flow instability in the simplified two-dimensional porous media model of particle bed, whose
applicability is verified by proving the existence of instability. The stability boundary is calculated and the
characteristics of flow instability are summarized by comparing with classical two-phase instability in water
reactor. Besides, a cold frit is added to the inlet of particle bed to analyze the influence of the interface back
conduction on the mitigation at different cases.

Keywords

Particle Bed Reactor; Flow Instability; Mitigation; Back conduction

Author: Dr B, K45 (EHEKZIAPTL)
Presenter: Dr [, K4 (1GHEKFILIBT)
Session Classification: ZEERIFE S T

Track Classification: 03 [13kil & #ZRERIF 5 T2



