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Improved Momentum Exchange Theory

for Incompressible Regenerative Turbomachines (IT)

- Loss Model and Performance Prediction -

11 Su Yoo, Mu Ryong Park and Myung Kyoon Chung

Abstract

1247

Regenerative Turbomachine(Z| A% 7] Al), Momentum Exchange Theory(¥% % 0]
£), Mean Streamline Analysis(33 T4 3149), Loss Model(s542 29)

In momentum exchange theory the loss models for the circulatory flow is critically important. But because of lack of

loss model on the circulatory flow, analysis model on regenerative turbomachines is not available in the open literature.
In the present study circulatory loss is evaluated by combining bend’s losses. Through the comparison with the previous
experimental data on linear pressure gradient, a combination factor is suggested in terms of the aspect ratio of a channel.
Applying this factor to two kinds of regenerative blowers the predicted results are found to be in good agreement with
the experimental data of the overall performance and the head distribution along the rotational direction. Especially, the
comparison with the head distribution demonstrates the accuracy of hydraulic model and loss model suggested in the
present study. And the comparison with the overall performance confirms the validness of physical models as well as
loss models suggested in the present study.
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Table 1 Configurations of tested models

Model 1 Model 2

Dimension

ro [mm)] 58 82.5

r; [mm] 90 109

b [mm] 17 14.5

¢ [mm] 75 7

d [mm] 14 11.2

R, {mm] 14 11.2
b [deg]
f [deg]
6, [deg]

N [rpm]

0

0 10

38 50

3500

3400
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Fig. 6 Head distribution in model 1 versus flow rate
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Fig. 7 Head distribution in model 2 versus flow rate
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