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Abstract

The complicated helical flow formed in the regenerative turbomachines is usually decomposed into a peripheral component and a
circulatory component. On the basis of the momentum exchange theory, the circulatory flow plays a critical role of imparting angular
momentum to the peripheral flow. Therefore, the accuracy of performance prediction is dominated by the circulatory flow modeling.
Until now the circulatory flow has been accounted of a standstill flow normal to the peripheral flow. However, the circulatory path
from the impeller exit to the re-entrance inlet is exposed to the adverse pressure gradient, so it would be more realistic to describe that
the circulatory flow is formed on the skewed plane not perpendicular to the peripheral flow. Present study suggests new circulatory
flow loss model including the effect of adverse pressure gradient and modifies the effective circulatory flow rate and circulatory pivot

which were previously published.
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Fig. 3 Linear velocity profile at 180" phase difference [3]
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Fig. 4 Infinitesimal control volumes on channel[2]
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Fig. 5 Decomposed by circulatory and peripheral velocity
(a) without adverse pressure gradient
(b) with adverse pressure gradient
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Fig. 6 Averaged peripheral velocity variation by adverse
pressure gradient
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