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Free surface flow in rectangular helical ducts is investigated experimentally. A liquid, driven by gravity, describes a descendent trajectory forming a curved free gas-liquid surface due to the centrifugal and gravity forces created by the duct curvature and torsion. The experiments were conducted in two different helical ducts, with liquids' viscosity varying from 1 cP to 150 cP and for duct Reynolds numbers ranging from 40 to 90000 performing a total of 18 experimental runs. The liquid height distributions across the duct were measured using a double wire probe. The results were transformed to an orthogonal system and then integrated across the flow orthogonal cross section to determine the averaged main flow velocity and liquid holdup. The friction factor is determined based on the experimental quantities and a correlation is proposed in the form of correction factors to the existing friction formulae for curved rectangular channels to express the effect of the free surface.
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