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Study on the Effect of Phase Change Materials on the Performance of
Heat Transfer Tubes in Passive System

HUANG Yufan, WANG Han, MA Yunfei, CHEN Weixiong
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi’an, China, Post Code; 710049)

Abstract: The equal height difference passive containment cooling system ( PCCS) of marine nuclear
platforms is prone to insufficient heat transfer and flow instability during the initial phase of accidents. To
improve the passive system performance, phase change materials (PCMs) with high latent heat and iso-
thermal heat absorption characteristics have been employed for the cooling system. An Apros simulation
model for the PCCS integrated with PCMs was established, and the influence law of the PCM coupling on
the operational characteristics and heat transfer performance of natural circulation heat exchange tubes
was comparatively analyzed through calculation. Results demonstrate that after PCM coupling, the natural
circulation resistance can be reduced effectively, with the peak resistance at the top of heat exchange
tubes decreasing from 1 510 Pa to 1 310 Pa, representing a reduction exceeding 13% . The transition mo-
ment from gaseous phase to gas-liquid two-phase state of cooling water at the outlet of natural circulation
heat exchange tube is advanced from 80 s to approximately 60 s. The PCM enables faster attainment of
peak convective heat transfer coefficients in the tubes, accelerates the establishment and stabilization of

natural circulation, and effectively mitigates the insufficient heat transfer issue of natural circulation dur-
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ing the initial accident phase.
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