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Path and Induced Field of a Jet Exhausting at a
Larger Angle into a Uniform Cross Flow

By Hiroshi ENDO, Teruomi NAKAYA, Shigeru Hipawa,

Naoaki KuwaNo and Nobuhiro Toba

Abstract

A semi-empirical method is presented in this paper to calculate the path and the induced
velocity of a round turbulent jet exhausting into a uniform cross flow. By analogy with
a suction cylinder and based on a vortex-sheet theory developed in the previous paper,
the jet is replaced by a vortex-doublet which is an idealized representation of the trailing
vortex-sheet on the surface of the jet, the induced velocity around the jet being assumed

as induced by the vortex-doublet.

The comparison of calculated downwash and sidewash angles of the induced flow with
experimental results obtained in 6 M low-speed wind tunnel of NAL, it is proved that the
present method can be used as a working basis for investigating the interaction with the
airframe of a jet-lift VTOL aircraft through the far induced field of exhaust gas.
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DL, ZhbHRVWThDD LA /A ABEET
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cos OP=cos OO0’ cos O'P

+5in OO’ sin O'P cos £ O’ (58)

%185, ZORI L0'=f, O0=ar, OP=7—0a’
ZRATHIE, (38) &

cos OP=cos ao sin @’ +sin ao cos a’ cos B’ (59)
Eixh, TOR»LBARBRICE TS a 5, KOX
SiIRDBN S,

T = . .
a=-;—OP=arc sin {cos ao sin a’

&

+sin ag cos a’ cos B’) (60)
&K,ﬁQQ&ﬁ%ibacAOUPK?MTﬁE
3AREOLALD
sin 8’ siny 1)

sinOP ~ . <£_ ,)
sin{ 5 —a
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os a’

sin f=-=2% gin g’ (62)
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f=arc sin( sin ﬁ')
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cos a
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