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Abstract

In this paper, a method to improve the aerodynamic characteristics of airfoil is proposed. In this
paper, the loop-controlled airfoil lifting technology is adopted in the study. Numerical simulation
means are used to analyze the aerodynamic characteristics of a three-dimensional airfoil with an
arc-shaped trailing edge under the conditions of different dimensions of the trailing edge. The
aerodynamic characteristics and vortex structure of the wing under different angles of attack are
studied. By analyzing the numerical simulation results and comparing the lift force, drag force,
lift-drag ratio, pressure and velocity cloud diagram, the results show that as the size of the trailing
edge of the airfoil changes, the aerodynamic efficiency of the overall three-dimensional wing
changes. The aerodynamic efficiency of the circular wing with smaller trailing edge size and more
complete arc is better.
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Figure 1. Three-dimensional diagram of an airfoil

1. B4R

2.2. MRRAYERATEER AR E

Bl 2 v (a) g = AL T B3, T SR P A DX A R FH 225 W I A 1) 4, AT 3SR T AR 3 0 5 R A 1) 7
Y SR RO I ) AP0 IR T DL BRSO CR A AR T, AR RS KN AR AL R K 10 £,
DABLE (1) e KA N BT RN S B KR, tF IR DLIR o1, wm K BEANL R K 10 5 m 5 N
JEKA 20 f5. NI DS LR RN R BRI 10 5. BB ENLE ANV m, BEEER%
BB AT R I, ST ORI T SR B SR VAT N, B SO RS 2 RST AL S B R R
R HE % 7 24220 309 3.0 mm. 4.2 mm. 6.2 mm. 8.2 mm (VY% J5 2 N R IR HL R R [H] J5 2R F
WFAT USRS LE, BAARXT e 1 PR, & — B RIR 1 B I S 5608 LRI RE TR ARt s A o e i 7
KHEENC, RO, PR E N EAT, PUEESMSR O3S E R R &, 17
SFPIAL I P S R B ORRRAE 1.5 I LB 00 2 A N AN IR )5 % RST (RL 3 34747 B

Table 1. Comparison of grids with different trailing edge sizes
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Figure 2. Calculation grid diagram. (a) Compute
the domain grid; (b) Internal grid; (c) Mesh
around the wings; (d) Mesh near the jet port
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Figure 3. Comparison of calculation results. (a) Comparison diagram of 0.1 Ma lift coefficient; (b) Comparison diagram of
resistance coefficient of 0.1 Ma; (c) Comparison diagram of 0.1 ma lift-drag ratio; (d) Comparison diagram of 0.15 Ma lift
coefficient; (¢) Comparison diagram of 0.15 Ma resistance coefficient; (f) Comparison diagram of 0.15 Ma lift-drag ratio

B 3. HELERIILLE. (a) 0.1 Ma FAAIREITELEL; (b) 0.1 Ma BEAFRBIXFELEL; (c) 0.1 Ma FHREEEXTELEL; (d) 0.15 Ma
HHEBXIEEE; () 0.15 Ma FHAREXTELE; (f) 0.15 Ma FAFHEEXTELE]
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Figure 4. Pressure cloud diagram. (a) Pressure cloud map of 3.0 mm; (b) Pressure cloud map of 4.2 mm; (c) Pressure cloud
map of 6.2 mm; (d) Pressure cloud map of 8.2 mm

E 4. EHZEE. (2)3.0mm EHEE; b)42mm EHEE; (¢) 6.2 mm EHEE; (d) 8.2 mm EHEE
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Figure 5. Trailing edge flow diagram. (a) Vortex diagram of 3.0 mm; (b) Vortex line graph of 4.2 mm; (c) Vortex line graph
of 6.2 mm; (d) Vortex line graph of 8.2 mm

5. R&RZ&E. (a)3.0 mm RLZE; (b) 4.2 mm RLZE; (c) 6.2 mm RLZE; (d) 8.2 mm jRLZL[E
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