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Experimental investigation on heat transfer characteristics of smooth
tubes at low mass flux under subcritical and nearcritical pressure

Pan Jie, Yang Dong, Dong Zichun, Zhu Tan, Bi Qincheng
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’ an Jiaotong University, Xi’ an 710049)
Abstract

The flow boiling heat transfer characteristics of water in vertical upward smooth tubes were investigated experi-
mentally at low mass flux. The test section was the 22 x2.5 mm stainless steel tube. The operating conditions
were the pressure of 10-21 MPa, mass flux of 448-1233 kg/(m” « ), and inner wall heat flux of 130-541 kW/m".
The tube wall temperature distribution was obtained in the experiment. The effects of pressure, wall heat flux and
mass flux on heat transfer were analyzed, the heat transfer deterioration mechanism was discussed, and the corre-
sponding empirical correlations were also presented. The experimental results showed that heat transfer deteriora-
tions, including film boiling and dryout, occurred in the smooth tube. With the increase of pressure and wall heat
flux, and with the decrease of mass flux, the heat transfer deterioration occurred ahead and the peak value of wall
temperature rose obviously. The heat transfer performance at nearcritical pressure got worse, the critical quality be-
came low, and the abrupt wall temperature rise even occurred in the subcooled water region.

Key words: subcritical and nearcritical pressure, low mass flux, smooth tube, wall temperature, film boil-

ing, dryout
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