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Investigation on Heat Transfer Deterioration of Water in Near Critical Pressure
Region in Vertically Upward Tubes
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Abstract:

The heat transfer deterioration of water in near critical pressure region in vertically upward tubes was
investigated experimentally. The pressure at the inlet of the test section ranged from 19.0 to 22.5 MPa,
the mass flux of the fluid was from 540 to 1?7200 kg/(m27?s), and the heat flux on the inside wall of the
tube was varied from 150 to 650 kW/m2. According to the experimental data, a systematic analysis and
comparison was made on the heat transfer deterioration in the near critical pressure region inside the
vertically upward internally ribbed tubes and the smooth tubes. It is suggested that the critical steam
quality of the heat transfer deterioration is the smallest at the ratio p/pcr=0.96~0.98 whether in the
internally ribbed tubes or in the smooth tubes. With the pressure close to the critical pressure of water,
the capacity of the internally ribbed tube for enhancing heat transfer and inhibiting DNB decrease. The
capacity of the internally ribbed tube for inhibiting DNB mainly depends on the structure parameters of
the internally-ribbed tube.
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