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Abstract

In the present work, nozzle shape of a jet fan is optimized numerically using three-dimensional Reynolds-

averaged Navier-Stokes analysis. Standard k-¢ model is used as a turbulence closure. Response surface

method is employed as an optimization technique. The objective function is defined as maximum throw

distance. Three geometric variables, i.e., length and angle of nozzle, and interval between two nozzles, are

selected as design variables. As the main result of the optimization, the throw distance has been improved

effectively.
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Fig. 1 Shape of reference fan
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(b) Static pressure
Fig. 4 Grid dependency test
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Table 1 Ranges of design variables for selection of
the points for response evaluation

Variable Lower Bounds | Upper Bounds
Length, L{mm) 100 300
Angle, o ) -6’ 2°
Interval, I (mm) 90 170

Table 2 The quality of the 2nd order response surface for
the objective function and static pressure

Std. error

R2
of the estimate

Model R? adj

Objective

function 0.880

0.817 1.2466

Table 3 Results of optimization

Reference Optimum

Objective value| 47.0 m 61.6m
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Table 4 The optimum values of design variables
Optimum

Variables Reference

Length , L(mm)| 250.0 100.6

-24 ° (single side]

Angle, o *) only) -4.36
Interval, I (mm)| 130.0 130.7
SIS SN 0.60°
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Fig. 8 Distributions of pressure on symmetric plane
near the nozzle (pressure contour : Pa)
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Fig. 9 Velocity contours on a x-z plane
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Fig. 10 Streamlines near the nozzle exit on a x-z plane
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