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Optimal Design for a Conic Winglet of a Dual Type Combined Fan
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Department of Mechanical & System Engineering, Hansung Univ.**,
School of Mechanical Engineering, Hanyang Univ.***

ABSTRACT

In this study, the conic winglet which is made by rotating wing tip airfoil by each 3
axis is applied to the dual type combined fan to reduce the wing tip leakage loss.
Computational Fluid Dynamics is used to calculate the loss and optimum technique is
used to get minimum loss. Optimization results shows that total pressure loss coefficient
was reduced by 3.4 %, and optimization model was a bended shape at the end of wing

forward to pressure side.
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Table 1. Specifications of the base model
Fan diameter 250 mm
Inner fan diameter 2185 mm
Ring diameter 221.1 mm
Ring thickness 2.6 mm
Tip clearance 4 mm
Hub cone angle 29.5°
Number of inner blades 4
Number of outer blades 5
Rotational speed 1,020 rpm

Inner fan diameter
_~ Ring diameter
ok Fan diameter

-~ Ring thickneess

Fig. 2. Base model specification
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Increments -0.03% | 0.11% | 0.13% 1.29% -3.42%

Table 3. Comparison approximated model
predicted results and CFD results
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Optimum model | _q 577 | 01090 | 01305 | 17231 | 08089
(Kriging)
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model (CFD) 0.0377 | 0.1090 | 0.1305 1.7076 0.8045
Error - - - 0.90% 0.55%
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(a) Base model

(b) Optimum model

Fig. 13. Streamline at pressure side
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