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Effect of exit Reynolds number on a turbulent round jet”

Du Cheng Xu Min-Yi Mi Jian-Chun'
( State Key Laboratory for Turbulence and Complex Systems, College of Engineering, Peking University, Beijing 100871, China)
(Received 2 November 2009 ; revised manuscript received 27 November 2009 )

Abstract
The present study systematically investigates by experiment the influence of Reynolds number (Re) on a turbulent jet
issuing from a smoothly-contracting round nozzle. Measurements were performed for seven Reynolds numbers varying from
Re = 4,050 to Re = 20,100 using single hot-wire anemometry and over an axial distance of 30 nozzle exit diameters.
Although all the exit velocity profiles are of “top-hat” shape, these measurements reveal significant dependence on Re of
the exit and downstream flows. The effect of Re on both the mean and turbulent fields is substantial for Re < 10,000 and
becomes weak beyond Re = 10,000. The length of the jet’ s potential core and the far-field rates of decay and spread all

depend significantly on Re.

Keywords: Reynolds number, round jet, hot wire anemometer
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