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On the Behavior of the Non-buoyant Jet
Injected Into the Stream

Kesayoshi HADANO, Nobuharu AKITA, Takashi SAITOU
and Muneo HIRANO

Abstract
This paper proposes an integrated model of the behavior of a nonbuoyant jet injected into a uniform

cross flow. Governing equations are the integrated conservation equations of mass, cross-streamwise

and its perpendicular components of momentum. The ordinary differential equations to predict the

variations of cross-sectional area, mean velocity, and the trajectory of a jet axis are derived from the

governing equations.

In the present model, the interaction between the jet and cross-flow are taken

into account by considering form drag and entrainment of the ambient fluid. A new type of entrainment

function is proposed.

agreement with experimental data.
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Definition sketch
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Fig. 2 Model of vortex induced entrainment
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Fig. 3 Cross-sectional geometry of a bent over
jet(From Rajaratnam(1976))
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Fig. 4 Comparison between the calculated and

measured trajectries(data from ref.4)
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Fig.5 Plot of K against a =u,/U, for the case of

normally injected jets
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Fig.6 Plot of K agaist 6,



ROOPFIZHH E 72RO BRI D\ T (165) 165

4. B B

Pk, fhodic kit § 2\E0%¥Ec > T 1%k
RETNEZREL, REOERBEZHCTEFTLOR
Wk RARE L2, vETEEGE IS O W TR R BAF 2
WEMERT LB LNL, 72, ETRICHY
TORBKIIEELRREAEICL VBT L%
EDRENIH, A% ZOBEKIZHOWTREET L &
WRRETH 5,

£ E X W
1) Gordier, R.L.: Studies on fluid jets discharging

normally into moving liquid, Tech. Paper No.28,

Series B, St. Anthony Falls Hydrodynamic Labora-

tory, Univ. of Minnesota, 1959,

2) Abramovich, G.N.: The theory of turbulent jets,
English Translation, M.I.T. Press, Massa-
chusetts, 1963.

3) Keffer, J.F. and W.D. Baines: the round turbulent
jetin a cross-wind, J. Fluid Mech., Vol.15, No.4,
pp.481-496, 1963.

4) Platten, J.L. and ]J.F.Keffer: Entrainment in de-
flected axisymmetric jets at various angle to the
stream, Tech. Rep.6808, Dept. Mech. Eng., Univ.
of Toronto, 1968.

5) Margason, R.J.: The path of a jet directed at
various angles to a subsonic stream, NASA, TN. D
-4919, Langley Research Center, Hampton, Vir-
ginia, 1968.

6) Rajaratnam, N.: Turbulent Jets, Elservier Scien-
tific Publishing Company, Amsterdam, 1976.

7

~

Patrick, M.A.: Experimental investigation of the
mixing and penetration of round jet injected perpen-
dicularly into a transverse stream, Trans. Inst.
Chem. Eng., 45, pp.16-31,1967

CPRICH 4 148 %5)

KT Ao



