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Experimental investigation on frictional resistance characteristics
of optimized rifled tube at low mass flux

Pan Jie” ,Yang Dong ™ ,Xiao Rongge *
(" College of Petroleum Engineering,Xi’ an Shiyou University,Xi’ an 710065 )
(™ State Key Laboratory of Multiphase Flow in Power Engineering,Xi’ an Jiaotong University,Xi” an 710049)
Abstract

An experiment was conducted at heat-insulated and heating conditions to investigate the frictional pressure
drops of 4-head optimized rifled tubes with low mass flux. The single-phase and two-phase frictional resistance char-
acteristics of rifled tubes were discussed, the effects of pressure,mass flux and vapor quality on the two-phase fric-
tional multiplier were analyzed ,and the corresponding empirical correlations available for utility boiler design were
also presented. The experimental results imply the following conclusions: (1) At the low Reynolds number region,
the single-phase frictional coefficient of rifled tubes decreases gradually with the increasing of the Reynolds number,
whereas it hardly varies with the Reynolds number at a high Reynolds number region. (2) With the increase of va-
por quality,the two-phase frictional multiplier of rifled tubes rises rapidly,and then rises slowly,even begins to de-
crease; besides,it deceases obviously with the increasing of pressure, and is not affected by the change of mass
flux. (3) The single-phase frictional coefficient of heating rifled tubes is less than that of heat-insulated rifled
tubes, but the two-phase frictional multiplier is greater than that of heat-insulated rifled tubes.

Key words: low mass flux, optimized rifled tube, frictional characteristics, single-phase frictional coefficient,

two-phase frictional multiplier
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