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Study on influence of outlet windshield structure on throat acceleration
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Abstract To solve the problem that the throat wind-gathering acceleration performance of small omnidirectional wind
concentrators was limited by external airflow disturbance, the mechanism that outlet airflow disturbance suppressed the throat
acceleration effect was revealed through computational fluid dynamics (CFD) simulation. On this basis, with the regulation of the
outlet flow structure and the suppression of external disturbance as the core objectives, the effects of two structural improvement
schemes, namely outlet wall extension and external windshield, on the outlet flow field and throat acceleration characteristics were
systematically investigated, and the evolution laws of outlet recirculation vortex, pressure recovery, and the throat acceleration effect
under each scheme were analyzed in depth. Results show that external airflow disturbance can be weakened by extending the outlet
expansion wall, but low-speed recirculation in the outlet region is intensified at the same time, and a risk of outlet blockage exists, so
the airflow disturbance problem cannot be effectively solved; external airflow disturbance can be significantly suppressed by the top-
closed windshield structure, and more favorable conditions can be provided for the development of the outlet wake, with the average
wind speed at the throat remaining at least 30% higher than the incoming wind speed over the range of 2.6~7.0 m/s. When the
windshield height A is 100 mm, the outlet diameter D,is 280 mmand the incoming wind speed is 2.6 m/s, the average wind speed at
the throat reaches 3.43 m/s, representing a 32.0% increase relative to the incoming wind speed, while the average throat speed-up

ratio increases by 27.4% relative to that of the original model, indicating that the wind-gathering performance is significantly
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improved.
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