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NUMERICAL ANALYSIS FOR 2-D FREE JET FLOW BY SMAC SCHEME

S.H Jung,1 Y.J An1 and B.R. Shin*2

Numerical analysis of two dimensional incompressible laminar free jet flow was carried out by using finite 
difference SMAC scheme. Flow characteristics of free jet flow such as jet width, similarity of jet velocity and 
hypothetical origin were investigated for different Reynolds numbers of Re=30 and 100. The reliability of predictions 
were confirmed by comparison with exact solution. Non-dimensional velocity distribution showed similarity of jet flow 
velocity after initial region. In the region of laminar flow, the location of hypothetical origin becomes more distant 
with Reynolds number.
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Fig. 1 Flow model of free jet
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Fig. 2 Computational domain
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(a) Pressure distribution

(b) Velocity distribution

Fig. 3 Numerical results at Re=100

Fig. 6 Similarity of axial velocity profiles with the half-
width of boundary at Re=30

Fig. 5 Similarity of axial velocity profiles with the half- 
width of boundary at Re=100 

Fig. 4 Similarity of axial velocity profiles with the half- 
width of velocity at Re=100
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Fig. 7 Similarity of axial velocity profiles with  the 
half-with of boundary at Re=100

Fig. 8 Comparison of axial velocity with exact solution for 
Re=100 at 11d downstream section

(a) Re=30

(b) Re=100

Fig. 9 Axial velocity at each x plane

SMAC RE=30 RE=100

-1.5d 18° -5.8d 6.2°
-3.16d 9° -9.2 3.14°
-5.01d 5.7° -12.4 2.3°

Table 1 Hypothetical origin and jet angle obtained SMAC 
scheme
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