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Optimum airfoil design on an heavy amphibious aircraft
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Abstract: The research discussed focused upon the optimal airfoil shape design of a
heavy amphibious aircraft. A new airfoil with better general performance was attained
through the optimal airfoil design, of which the objective was to reduce the drag coefficient
on a given airfoil with constant lift coefficient. Restricted the pitch moment, the maximum
lift, and the lift drop rate of stalling angle. Made the relative thick, the maximum camber,
and the relative position of the maximum thick according with the design request. This de-
sign method is fit for the airfoil design on a heavy amphibious aircraft, and is a better opti-

mal airfoil shape design which is suit for the engineering application.
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Fig. 1 Optimization of the design process

CFD
CAD (computer-aided design) .

s CAD

b : A R

i

% | ¢

o BB R A >

I
I
I
1k | I | it
B v | -
W | MaxThick . MaxThick_x | i:::
I MaxCamber, MaxeAmber_x | f;E
| T BV T AR it
| I i
I IRENEE T Kbtk HnE | i
L
| + + I b
I | | |
: Ve E SR AR :

Rl

Fig. 2 Airfoil optimization process
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Fig. 4 Diagram description of airfoil
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Table 1 Airfoil geometry
P(Tl) P1 Pz P;; P1 P3 P(} P7 Pés PD Plx’) Pll PlZ Pll% Plrl Plfx PIG
X 1000 G G C G GG * x G G G C G G 1000
Y P(Y) P(Y) % k% % % Po(Y) Po(Y) x % x % % Po(Y) Pu(Y)
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Fig.5 Airfoil optimization process
2
Table 2 Optimal results
PG P, p, P; P, P; P; P; Py
X 1000 Cs Cs C, C, C, C, 6.8
Y 2 29. 8 68 95. 94 118. 23 112.95 92 42.93
PG Py Py Py Py, Py Py Pys Py
X —5.5 o C, C, C, Cs Cs 1000
Y —34.73 —51 —68 —72 —68.92 —49, 94 —22.1 —2
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