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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the present study, free surface vortex dynamic was experimentally investigated in a horizontal intake.
Received 08 April 2017 Air entrainment rate into the intake due to the air-core vortices was also discussed. The results presented
Accepted 25 June 2017 are the relationship between the vortex type and the intake hydraulic parameters, general pattern of

Available Online 99 May 9959 surface displacement of the vortex core and its relation with the vortex type, the required time duration

Keywords: to full development of the vortex core, and finally evaluation of the vortex induced air entrainment rate.

Surface Vortex In this research by defining intake number as intake Froude number over the intake relative
Hydropower Intakes submergence, a relationship was established between the vortex type and the intake number. Moreover,
Experimental Study it was shown that while the intake number increases, surface instability of the vortex core decreases, in
Air Entrainment Rate which, for the intake numbers greater than one, surface movement of the vortex core is limited to an

Alr Core Instability area twice that the intake diameter. Then, another relationship was also established between the time

requirement of the vortex air-core formation and the intake number, and it was shown that there will be
an exponential decrease in the mentioned time scale, while the intake number increases. In this context,
a relationship was suggested and compared with one of previous works. In the last section, the
dependency between air entrainment rate due to the air-core vortices and the intake number was
considered, and another relationship was also suggested and compared with previous works.
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Fig. 11 Photographs of the vortex core development steps
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Fig. 12 Results of vortex formation time based on Py and S
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Fig. 13 Velocity of increasing of the air core depth versus Py
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Fig. 9 Pattern of surface displacement of the vortex core
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Fig. 10 Stability of type 6 vortex versus Py
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Fig. 14 Two different type 6 vortices in the present study
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Fig. 15 Vortex-induced air entraining rate at intake versus Py
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