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Experiments on the Flow Characteristics of Circular Multiple Jets
Arrayed Circumferentially

Haksu Jin, Sungcho Kim, Jeong Soo Kim and Jongwook Choi

(=B)
27402 Wadd o3
S I PSE
Key Words :

Axisymmetric Circular Jets(Z 3 93 A E), Hot-wire Anemometer(Z 4 &4 4])

Similarity(4FA}4d), Jet Spreading(A E &4h

Abstract

This paper describes the flow characteristics of circular multiple jet investigated by hot-wire anemometry. The
nozzle arrays were classified into two cases; 6- or 7-nozzle located circumferentially in equal interval without or with
a central jet. The flow field was measured according to the number of nozzles when the Reynolds number based on
the nozzle exit is about 10*. Mean velocity, Reynolds shear stress and turbulent kinetic energy were investigated in
the downstream of jets. The Tollmien’s theory holds far downstream only when a nozzle locates at the center. Jet
interaction is influenced due to with or without a center nozzle. In addition, the two-dimensional numerical
computation was conducted for 3-nozzle case to obtain the general flow structure near the nozzle exit, which verifies
the formation of the recirculation region with captive vortices, that is, the evidence of the interaction between jets.
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Fig. 1 Typical flow structure of multiple jets
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Fig. 2 Experimental apparatus

6- or 7-nozzle arrayed circumferentially
in equal interval
without or with a central nozzle

(d=5 mm, nozzle diameter)

Fig. 3 Multi-jet models
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Fig. 6 Mean velocity distribution with the center nozzle

Fig. 7 Velocity profiles without the center nozzle
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Fig.9 Computed streamlines near the jets
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