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Simulation of Evolution Characteristics of Supercooled Nucleate

Boiling Bubble on High Temperature Curved Surface

J1 Guojian'?, ZHU Zhiwei' ,LI Peiying', GUO Jingjing' » ZHOU Ning', WANG Zhengwei'

(1. School of Petroleum Engineering, Changzhou University, Changzhou 213164, China; 2. Jiangsu
Key Laboratory of Green Process Equipment,Changzhou University, Changzhou 213164, China)

Abstract: The NewlnterPhaseChangeFoam (NIPCF) solver was based on OpenFOAMSG6.0 software.
The Volume of Fluid Method (VOF) was used to calculate the motion of bubbles in water during the
supercooled nucleate boiling on high-temperature surfaces. The results show that the evolution of the
bubble nucleation on the surface is similar to that on the plane. The bubble nucleation on the side to-
ward the surface is flat and elliptical under the action of the upper and lower pressure difference, and
the departure shape of the bubble is in irregular pear-shape. The buoyancy force inhibits the detach-
ment behavior of vapor bubbles nucleated downward. When the two bubbles in the isolated bubble re-

gion approach with each other during the lifting process, one of the bubbles will briefly accelerate. For
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the gas column block steam. the evolution behavior of the vapor-liquid mixing zone formed during the
lifting process is related to the ratio of vapor to liquid in the region. If the vapor phase in the region is
relatively low, the vapor phase condensation is dominant. On the contrary, when the vapor phase is
high relatively, the liquid phase evaporation is dominant.

Key words: high temperature curved surface; supercooled nucleate boiling; bubble; gas-liquid flow;

phase change; heat transfer
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Fig.1 Sketch of computational domain
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Fig.4 Movement of bubbles nucleated in different regions of the surface
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Fig.7 Bubble polymerization process during the lifting process
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Fig.8 Temperature changeinside and outside the bubble during polymerization
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Fig.9 The polymerization process of the bubble on the wall during the slipping process
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