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Statistical properties of turbulent free jets issuing from
rectangular nozzles with different aspect ratios

Ma Ziran, Xu Minyi*, Luan Jian, Liu Xiaopeng, Zhao Feifei
(Marine Engineering College, Dalian Martime University, Dalian Liaoning 116026, China)

Abstract: This paper reports the experimental investigation of the turbulence characteristics
of the free air jets issuing from rectangular orifices with different aspect ratios (AR=1~15). The
velocity was measured by a hot-wire anemometer with the exiting Reynolds number (Re) being
15,000 for all jets, based on the equivalent diameter of the rectangular orifices. This paper mainly
analyzes the evolution of centerline average velocity, frequency spectrum, turbulence scale along
the centerline of rectangular jets. The results show that the centerline mean velocity decays faster
and the turbulence intensity grows higher as AR increases. With jet flows developing downstream
(x/D.>30), the turbulence energy spectrum, probability density function and turbulence length
scales of rectangular jets approach to those of circular jets. The principle for this phenomenon is
that the momentum from the jet always spreads into still surroundings in more efficient way.
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Fig.1 The schematic diagram of jet experiment
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Fig.3 Centreline evolutions of velocity decay for the jets
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Table 1 Mean streamwise centreline velocity decay
parameters on the jet centerline for jets

x/D. B x./d Re/10*

Cirle 8.0 0.158 —0.0785 1.5

AR=1 8.5 0.204 0.531 1.5

AR=2 8.6 0.200 0.459 1.5

AR=5 9.1 0.201 0.483 1.5

AR=10 9.3 0.199 0.499 1.5

AR=15 9.5 0.205 0.502 1.5

Mi AR=1 8.3 0.203 0.500 1.5
Mi AR=2 8.5 0.200 —0.900 1.5
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