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ABSTRACT: Within the range of pressures from 9 to 28MPa,
mass vel ocities from 600 to 1200kg/(m?s), and heat fluxes from
200 to 500kW/m? experiments have been performed to
investigate the heat transfer to water in the inclined upward
internally ribbed tube with the inclined angle of 19.5 degree,
the maximum outer diameter of 38.1mm, and the thickness of
7.5mm. Based on the experiments, it was found that heat
transfer enhancement of the internally ribbed tube could
postpone departure from nucleate boiling at the sub-critical
pressure. However, the heat transfer enhancement decreased
near the critical pressure. At supercritical pressure, the
temperature difference between the wall and fluid increased
near the pseudo-critical temperature, but the increasing of wall
temperature was less than that of departure from nucleate
boiling at sub-critical pressure. When pressure was close to the
critical pressure, the temperature difference between the wall
and fluid greatly increased near the pseudo-critical temperature.
Heat transfer to supercritical water in the inclined upward
internally ribbed tube was enhanced or deteriorated near the
pseudo-critical temperature with the variety of ratio between
the mass velocity and the heat flux. Due to the rotational flow
of the internal groove reducing the effect of nature convection,
the internal wall temperature of the inclined upward internally
ribbed tube uniformly distributed along the circumference. The
maximum internal wall temperature difference of the inclined
upward internally ribbed tube aong the circumference was
only 10 degree Centigrade when the fluid enthalpy exceeds
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2000kJkg. Consdering the effect of acute variety of the fluid
property on heat transfer, the correlation of hea transfer
coefficient on the top of the inclined upward internally ribbed
tube have been provided.

KEY WORDS: Therma power engineering; Hesat transfer;
Supercritical pressure boiler; Internaly ribbed tube; Departure
from nucleate boiling
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Tab. 1 Working parameter of boiler
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Fig.1 Schematic diagram of the test loop
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Fig.2  Effect of heat flux on internal wall temperature
at G=600kg/(m?>s), p=21M Pa
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Fig. 3 Effect of heat flux on internal wall temperature
at G=600kg/(m?>s), p=16M Pa
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Fig. 4 Internal wall temperature characteristics of
internally ribbed tube at supercritical pressure(p=23M Pa)
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Fig. 5 Internal wall temperature characteristics of
internally ribbed tube at supercritical pressure(p=25M Pa)
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Fig. 6 Internal wall temperature along circumference of
internally ribbed tube at supercritical pressure
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