Axisymmetric round/circular jet
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Fig. 11.5. Streamline pattern for a circular /
laminar jet
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p = constant and jet narrow with slow growth rate
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2D jet Q = 3.3019 (Kvx)/3

Interestingly axisymmetric jet Q = f(x) but # f(J), i.e., jet with large
J/K has large u is narrower vs. jet with small //K and small u. Small u

jet carries more external flow such that both have same Q if both have
same v
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large y small r vs. small y large r

FIGURE 4-42
Streamlines of a round jet for two cases, from the boundary-layer theory of Eq.

(4-226).

C = vy: vy= 1notnarrow .. BL assumptions weak

Y = 4 narrow and BL assumption OK
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Landau—Squire jet

In fluid dynamics, Landau-Squire jet or Submerged Landau jet describes a round submerged
jet issued from a point source of momentum into an infinite fluid medium of the same kind. This
is an exact solution to the incompressible form of the Navier-Stokes equations, which was first
discovered by Lev Landau in 1944121 and later by Herbert Squire in 1951 B! The self-similar
equation was in fact first derived by N. A. Slezkin in 1934, but never applied to the jet. Following
Landau's work, V. I Yatseyev obtained the general solution of the equation in 19505

Limiting behaviors
When the force becomes large: he jet in this limiting case is called the Schlichting jet.

Yih, Fluid Mechanics, 1969: Chapter 7 Sections 4.1 (Landau-Squire) and 8
(Schlichting) jets using spherical coordinates.
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The swirling round laminar jet
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Abstract. The swirling round laminar jet in an unbounded viscous fluid is investigated in this paper. The
axisymmetric laminar jet with a swirling velocity is simulated by a linear-momentum source and an angular-
momentum source, both located at the origin. The first-order and the second-order solutions in the far field have
been obtained by solving the complete Navier-Stokes equations. It is found that the first-order solution is the
well-known round-laminar-jet solution without the swirling velocity obtained by Landau {2] and Squire {3]. The
second-order solution represents a pure rotating flow. The swirling velocity predicted by the present solution is
compared with that obtained by Loitsyanskii [15] and Gortler [16], who solved the corresponding boundary-layer
equations. It is found that the swirling velocity predicted by the present theory is smaller than that obtained from
the boundary-layer equations.



