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Experimental Study on Two-Phase Flow Instabilities in Parallel Vertical
Internally Ribbed Tubes at Low Mass Flux

HUANG Fan, LUO Yushan, CHEN Tingkuan, WANG Haijun, LI Chenfei,
DENG Zhi'an, YAO Jian'an

(State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The experiments on two-phase flow instabilities in parallel vertical internally ribbed
tubes were conducted to investigate the hydrodynamic flow characteristics under low mass flux
conditions in a 600 MW super-critical W-shaped flame boiler. Two kinds of oscillations, pressure
drop oscillation (PDO) and density wave oscillation (DWQO), were observed. The influences of
pressure, mass flux, inlet sub-cooling, compressible volume, exit throttling, and asymmetric
heat flux on the two-phase instability were explored and analyzed. The results show that the PDO
occurred at lower exit quality and in the negative slope portion of the Ap-G curves with the in-
phase oscillating of both channel flow rates,and DWO occurred at higher exit quality and in the
positive slope portion of the Ap-G curves with the out-phase oscillating of channel flow rates.
Based on the testing results and the homogeneous model, the threshold expressions of instability
were obtained. It is suggested that these findings may be used in the water wall design and its
safe operation in super-critical boilers.

Keywords: low mass flux; parallel vertical internally ribbed tube; instability; super-critical boil-

er; steam-water two-phase flow
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