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An uncertainty analysis to shear stresses in horizontal gas-liquid stratified flow
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Abstract: An uncertainty analysis is applied to liquid-wall and gas-liquid interface shear stres-
ses measurement in horizontal gas-liquid stratified {low. The uncertainty contribution rates of
three components, the axial pressure gradient, mean liquid height and gas wall shear stress, are
examined respectively. The analysis shows that the measured axial pressure gradient and mean
liquid height significantly influence the accuracy of gas-liquid interface shear stress, while the lig-

. uid wall shear stress is largely relative to the appropriateness of gas-liquid interface shear stress.
As constitutive relations to closure two-fluid momentum balance equations, the friction factors
deduced from relevant shear stresses are compared with previous empirical formula. Unlike an ap~
propriate exponential correlation for gas wall friction factor, a new correlation involving two-
phase flow characteristic parameters is presented to describe liquid wall friction factor. Prediction
has been found to be in good agreement with measured data.
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Fig.2 Gas wall shear stress profile along the circumferential wall
(ug, =0.05m/s,usz =1.97m/s, wg =0. 037Pa)
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