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Clustering Process Analysis and Pressure Disturbance
Model for Microscale Boiling

Liu Dong, Peng Xiaofeng, Wang Buxuan
(Thermal Engineering Department, T singhua University, Beijing 100084, China)

Abstract: T he formation process of molecular clusters was considered in order to understand the
boiling and nucleation of superheated liquid in microchannels and/or microstructure. T he nucleation is
inevitably accompanied with the volume increase of the clusters for the clusters to reach more stable
state. This volume change causes pressure disturbance in the surrounding environment. Under mi-
croscale conditions, the pressure disturbance may play a leading role in phase change. T he interaction
of clusters with the pressure disturbance could cause the association and dissociation of clusters. T he
comparison between the propagation time of the pressure disturbance and the time of clusters growing
to the critical radius in superheated liquid can determine whether the clusters are able to grow into
boiling nuclei or vanish. Thus a critical microchannel size scale is obtained for "fictitious boiling" . T he

estimated value is in a satisfactory agreement with experimental data for water.
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