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High-performance Propeller Optimization Design
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Abstract: The propeller blades used in unmanned multi-rotor aircraft are mainly fixed-wing propellers, but their
aerodynamic environments are not the same. The parametric modeling of the original blades is established by u-
sing the inverse reconfiguration technique and based on CFD technology the design of the parametric reference
model’s torsional angle distribution and the leaf-type stacking pattern in the vertical {light state is optimized.

The results show that the efficiency of the blade in the hovering state is greatly improved within the power al-

lowable range.
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Fig.1 Parametric model building process

1.2 MRS

S T RAE SRS BE L 6 I R AT 4 R A )
35 30 RE THT AL PR A Jm B N L S — 2 A% B ds
=10"" m, P& BB — T 7 e 47, IE 8 1 84y
AT 55°~90%, KB H 73 A T 500 LLIN L 4E i L 43 A
T 1~1.8, 38 b 45 1) A% K] 4315 21 35 5 o2 i 14 )
B o RIS SRR R Rl A A A 2 iR .

() HE LS

(b) 3 1 < ) 45

&2 R Ry
Fig. 2 Divide the mesh

1.3 HmimtEs

A F NUMECA ¥{d i 5 & k. i H
SST i A, SST i it B B FE I T Ao it i A
TR T 30T R T DX 358 1 K R R AUL R - e it T AR 2R X 1
SR v S AR Y D A5, O EL 25 08T i i B VD,
iz 1t B T T AR S R,

2 EfIRIIE

TR B A5 IR A ] 4% 15 0 e 437 g A 2y
AL I S IR BEAT X L A 3 BT R

80

ol /
60 F ’
Z 50 F
=
% 40 -
30
) S
20F / —— i 5Ef
10 -
1 1 1 ]
1000 2000 3000 4000 5000
3 /rpm
() RiFrxt e
1500
F

1000 (/
.7.

500 - //
oL iR

#E/W

——SCI (Y

1 1 1 ]
1000 2000 3000 4000 5000
3 /rpm

(b) Tt

3 HHEAME SR
Fig. 3 The calculated value is compared with the

experimental value

M3 /T LUE 4 g 05 T RS SR
PRAF A T B — B0 s Dh R D7 i, 1150 (5 S 5 1 Y
REEHITE 500 AN . BOE TR 45 R 5 S g 5 2R



5 4 )

TR - i PR B MR e 2 A AL T

587

W) & U 3 BRI 0 SR M T (S
3 ERRESW

WRIE 2 SN E 1 JLAT 2 550 F B AR i R 5% K o)
Aii I ZK A A A IR R R T UL
JREJE 3 A 2 o AR SCET X LS A A 2R & 7 2k
it .

HERBLL

W HE L% A0 0 A1 B TR N 2 A Ak i R
30 A o L SR BN TG 7 A R A8 B L D 5 4
Bk, A K R LT, Rmr =
e s o3 A O T 2 S B R

SIS0 RPN R i e T R
A e L 1T DL AR 2 3 5 B i rp R X T 2 AR A
SR NS PN U NLIRYS PN i PSS
Kof CFD R 5 f5 28 2 10 Bl HL5%e ffr o A 2R 7
VU ol B8R e 2 5 o S I AL R 4 L R o0 A AR A 4
PR .

3.1

—m g

—e— ¥ Sy Ai—

—A— oA
v LA =

—o— Y

20 -

151 \  —v—

A/ ()

0.2 0.4 0.6 0.8 10
ARIAL . (r/R)
P4 VURR LR A o0 Al et 5 v gkt

Fig.4 Four twist angle distribution blades and

reference blades
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