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Numerical simulation of the boiling heat transfer performance

of a circular tube with inserted rotors

LI HaoWei ZUO XiaHua

ZHANG Dailing WEN Xin

YAN Hua YANG WeiMin "

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A Rensselaer Polytechnic Institute( RPT) boiling model based on Euler multiphase flow model in Fluent

software has been established to simulate the boiling heat transfer processes in a circular tube with inserted rotors

and a plain tube. Parameters such as vapor volume fraction, Nu number, inlet and outlet pressure drop were ob-

tained. Performance evaluation criteria( PEC) were introduced to evaluate the comprehensive heat transfer perform-

ance of the tube with inserted rotors. The simulations show that in the range of inlet velocity from 0. 1 m/s to 0.5 m/s,

as the inlet velocity decreases, the vapor volume fraction of the circular tube with inserted rotors increases by
2.7% —25.8% compared with the plain tube. The Nu number was 8. 1% —10. 79% higher than for the plain tube

and the PEC was greater than one, which indicates that insertion of the rotors affords an enhanced heat transfer per-

formance.

Key words: assembled rotors; subcooled boiling; enhancement of heat transfer; vapor volume fraction
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