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Introduction 

Creating reference materials that determine the 

most accurate pressure distribution on the airfoil 

surfaces is an actual task of the airplane aerodynamics. 

 

Materials and methods 

The study of air flow around the airfoils was 

carried out in a two-dimensional formulation by 

means of the computer calculation in the Comsol 

Multiphysics program. The airfoils in the cross section 

were taken as objects of research [1-34]. In this work, 

the airfoils having the names beginning with the letter 

S were adopted. Air flow around the airfoils was 

carried out at angles of attack (α) of 0, 15 and -15 

degrees. Flight speed of the airplane in each case was 

subsonic. The airplane flight in the atmosphere was 

carried out under normal weather conditions. The 

geometric characteristics of the studied airfoils are 

presented in the Table 1. The geometric shapes of the 

airfoils in the cross section are presented in the Table 

2. 

 

Table 1. The geometric characteristics of the airfoils. 

 

Airfoil name Max. thickness Max. camber 
Leading edge 

radius 

Trailing edge 

thickness 

SB96 10.5/3.0 10.39% at 31.6% of the chord 3.09% at 48.6% of the chord 0.5929% 0.0% 

SB96 11.6/3.0 11.49% at 29.3% of the chord 3.09% at 51.3% of the chord 0.7363% 0.0% 

SB96 LM 8/3.0 8.05% at 33.0% of the chord 2.99% at 37.2% of the chord 0.5548% 0.0% 

SB96 MU 8.5/1.73 8.5% at 28.2% of the chord 1.73% at 40.9% of the chord 0.6053% 0.0% 

SB96V 9.35/1.25 9.35% at 30.1% of the chord 1.25% at 50.4% of the chord 0.5047% 0.0% 

SB96VS 9.75/1.25 9.74% at 35.9% of the chord 1.25% at 39.7% of the chord 0.6269% 0.0392% 

SB97 FW 8.93/2 8.91% at 28.1% of the chord 2.01% at 32.6% of the chord 0.823% 0.1959% 

SB97EP 9.2/1.9 9.29% at 29.5% of the chord 1.9% at 38.2% of the chord 0.7837% 0.14% 

SB97EPW 8/2 8.03% at 27.9% of the chord 2.01% at 40.5% of the chord 0.6026% 0.1206% 

SB98F3J 8/3.5 7.99% at 28.6% of the chord 3.51% at 41.2% of the chord 0.5549% 0.1206% 

SBC3 11.21% at 29.3% of the chord 2.98% at 38.9% of the chord 1.1393% 1.0% 

SC(2)-0714 Supercritical 

airfoil 
13.93% at 37.0% of the chord 1.48% at 80.0% of the chord 2.3468% 0.59% 

SD2030 8.56% at 35.2% of the chord 2.25% at 45.7% of the chord 0.5963% 0.049% 

SD2030-086-88 8.56% at 35.2% of the chord 2.25% at 45.7% of the chord 0.678% 0.0% 

SD2083 (9,0%) 8.96% at 35.2% of the chord 2.84% at 45.7% of the chord 0.6395% 0.0% 

SD5060 (9,5%) 9.46% at 24.9% of the chord 2.29% at 45.2% of the chord 0.849% 0.0% 

SD6060-104-88 10.35% at 36.3% of the chord 1.84% at 36.3% of the chord 0.6673% 0.0% 

SD6060-104-88~1 10.35% at 36.3% of the chord 1.84% at 36.3% of the chord 0.6673% 0.0% 

SD6080 (9,2%) 9.16% at 28.9% of the chord 3.73% at 39.2% of the chord 0.7431% 0.0% 

SD7003 8.52% at 25.8% of the chord 1.46% at 35.5% of the chord 0.8189% 0.02% 

SD7003-085-88 8.5% at 25.7% of the chord 1.45% at 35.4% of the chord 0.7909% 0.0% 

SD7032 9.99% at 28.2% of the chord 3.66% at 43.9% of the chord 0.9926% 0.204% 

SD7032-099-88 9.95% at 28.2% of the chord 3.65% at 43.7% of the chord 0.7508% 0.0% 

SD7034 10.51% at 28.3% of the chord 3.88% at 38.6% of the chord 0.9141% 0.0% 

SD7037 9.2% at 29.1% of the chord 3.01% at 39.3% of the chord 0.8039% 0.0% 

SD7043 (9,1%) 9.13% at 28.1% of the chord 3.5% at 49.2% of the chord 0.791% 0.0% 

SD7062 (14%) 13.98% at 27.2% of the chord 3.96% at 37.2% of the chord 1.6404% 0.0% 

SD7080 (9,2%) 9.15% at 29.7% of the chord 2.48% at 39.9% of the chord 0.7575% 0.0% 

SD7084 (9,6%) 9.62% at 30.5% of the chord 2.3% at 35.5% of the chord 0.7163% 0.0% 

SD7090 (10%) 9.97% at 30.1% of the chord 1.86% at 35.1% of the chord 0.9577% 0.0% 

SD8000 8.88% at 25.6% of the chord 1.72% at 45.7% of the chord 0.8258% 0.021% 

SD8000-089-88 8.85% at 25.5% of the chord 1.71% at 45.6% of the chord 0.8152% 0.0% 

SD8020 10.1% at 27.5% of the chord 0.0% at 0.0% of the chord 0.8334% 0.0% 

SD8020-010-88 10.1% at 27.5% of the chord 0.0% at 57.6% of the chord 0.8334% 0.0% 

SD8040 10.03% at 29.4% of the chord 2.66% at 39.6% of the chord 1.2573% 0.023% 

SD8040 (10%) 10.0% at 29.3% of the chord 2.65% at 39.5% of the chord 1.2028% 0.0% 

SELIG 3002-099-83 9.93% at 28.7% of the chord 2.99% at 38.8% of the chord 1.1201% 0.0% 

SG 6040 16.0% at 35.5% of the chord 2.5% at 58.2% of the chord 1.3278% 0.0% 

SG 6041 9.99% at 37.9% of the chord 2.0% at 37.9% of the chord 0.8659% 0.0% 

SG 6042 9.99% at 35.1% of the chord 3.75% at 47.1% of the chord 1.1875% 0.0% 

SG 6043 10.01% at 32.3% of the chord 5.49% at 48.8% of the chord 1.4784% 0.0% 

SG6050 16.02% at 31.8% of the chord 3.24% at 47.4% of the chord 1.2362% 1.0% 

SG6051 12.0% at 36.8% of the chord 3.22% at 48.9% of the chord 0.7361% 1.0% 

SH-6457 6.9% at 20.0% of the chord 7.35% at 40.0% of the chord 0.8131% 0.85% 

SHUCOSKJ 11.53% at 20.0% of the chord 7.05% at 40.0% of the chord 1.923% 0.0% 

SI33006 6.0% at 30.0% of the chord 3.0% at 30.0% of the chord 1.3041% 0.0% 

SI53507 7.1% at 20.0% of the chord 5.15% at 30.0% of the chord 1.4377% 0.3% 

SI-63008 7.1% at 20.0% of the chord 5.15% at 30.0% of the chord 1.4425% 0.2% 

SIKORSKY DBLN-526 25.99% at 50.0% of the chord 3.99% at 50.0% of the chord 3.0502% 0.0% 

SIKORSKY GS-1 13.9% at 30.0% of the chord 4.14% at 50.0% of the chord 2.0797% 0.0% 
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SIKORSKY SC1012R8 12.0% at 27.6% of the chord 2.71% at 21.5% of the chord 2.801% 0.4368% 

SIKORSKY SC1094 R8 9.4% at 27.6% of the chord 2.12% at 21.6% of the chord 1.7042% 0.3423% 

SIKORSKY SC1094R8 9.5% at 26.9% of the chord 0.81% at 26.9% of the chord 2.5708% 0.34% 

SIKORSKY SC1095 9.5% at 26.9% of the chord 0.81% at 26.9% of the chord 0.7644% 0.3458% 

SIKORSKY SC2110 9.93% at 37.7% of the chord 1.96% at 15.7% of the chord 1.1578% 0.3575% 

SIKORSKY SSC-A07 7.0% at 37.7% of the chord 0.91% at 17.2% of the chord 0.4056% 0.2497% 

SIKORSKY SSC-A09 9.0% at 37.7% of the chord 1.17% at 17.2% of the chord 0.6896% 0.321% 

SIMPLEX1 0.99% at 40.0% of the chord 0.49% at 40.0% of the chord 0.7041% 0.0% 

SIMPLEX2 1.99% at 40.0% of the chord 1.0% at 40.0% of the chord 0.6426% 0.0% 

SIMPLEX3 2.98% at 40.0% of the chord 1.49% at 40.0% of the chord 0.5744% 0.0% 

SIMPLEX4 3.98% at 40.0% of the chord 1.99% at 40.0% of the chord 0.5099% 0.0% 

SIMPLEX5 4.97% at 40.0% of the chord 2.48% at 40.0% of the chord 0.4787% 0.0% 

SIMPLEX6 5.97% at 40.0% of the chord 2.98% at 40.0% of the chord 0.5641% 0.0% 

SIMPLEX7 6.96% at 40.0% of the chord 3.48% at 40.0% of the chord 0.6483% 0.0% 

SIMPLEX8 7.96% at 40.0% of the chord 3.98% at 40.0% of the chord 0.7393% 0.0% 

SIMPLEX9 8.95% at 40.0% of the chord 4.47% at 40.0% of the chord 0.8728% 0.0% 

Sipkill 1,7/10 9.88% at 29.9% of the chord 1.68% at 29.9% of the chord 0.6907% 0.0% 

SL 1 12.95% at 30.0% of the chord 6.85% at 40.0% of the chord 1.9796% 0.7% 

SL-1 12.95% at 30.0% of the chord 6.85% at 40.0% of the chord 1.1839% 0.7% 

SLOTFLAP 18.04% at 25.3% of the chord 1.42% at 35.2% of the chord 0.7301% 0.26% 

SM8016m 7.99% at 26.0% of the chord 1.6% at 32.7% of the chord 0.6547% 0.2% 

SM8516m 8.5% at 26.0% of the chord 1.6% at 32.7% of the chord 0.7407% 0.2% 

Smoothed ATR airfoil 

coordinates obtained using A 
14.51% at 24.6% of the chord 2.87% at 21.5% of the chord 1.8949% 0.0% 

SOAVE-61 6.4% at 25.0% of the chord 7.4% at 40.0% of the chord 0.9317% 0.5% 

SOKOLOV 7.1% at 25.0% of the chord 6.45% at 50.0% of the chord 0.7336% 0.7% 

SPICA 11.7% at 30.0% of the chord 4.74% at 35.0% of the chord 1.2584% 0.0% 

SPICA 11,73% smoothed 11.72% at 30.0% of the chord 4.74% at 35.0% of the chord 1.3008% 0.0% 

SPICAM1 12.8% at 30.0% of the chord 4.21% at 35.0% of the chord 1.07% 0.0% 

ST CYR 171 (ROYER) 11.08% at 30.0% of the chord 0.0% at 0.0% of the chord 1.5136% 0.0% 

ST CYR 172 (ROYER) 13.56% at 30.0% of the chord 0.0% at 0.0% of the chord 1.9813% 0.0% 

ST CYR 24 12.35% at 30.0% of the chord 7.4% at 40.0% of the chord 2.272% 0.0% 

STCYR117 12.05% at 30.0% of the chord 6.03% at 30.0% of the chord 2.2549% 0.0% 

STCYR171 11.08% at 30.0% of the chord 0.0% at 0.0% of the chord 1.5136% 0.0% 

STCYR172 13.56% at 30.0% of the chord 0.0% at 0.0% of the chord 1.9813% 0.0% 

STCYR234 16.0% at 20.0% of the chord 8.6% at 40.0% of the chord 3.2415% 0.0% 

STCYR-24 12.35% at 30.0% of the chord 7.4% at 40.0% of the chord 2.272% 0.0% 

STCYR-34 8.03% at 20.0% of the chord 4.66% at 30.0% of the chord 1.5255% 0.0% 

STCYR-52 10.0% at 30.0% of the chord 5.0% at 30.0% of the chord 1.4529% 0.0% 

STCYR-53 7.93% at 40.0% of the chord 4.54% at 30.0% of the chord 1.6634% 0.0% 

STCYR-56 13.81% at 20.0% of the chord 7.6% at 40.0% of the chord 2.2993% 0.4% 

STCYR-58 7.0% at 30.0% of the chord 0.0% at 0.0% of the chord 1.6787% 0.0% 

STRAND 15.44% at 26.3% of the chord 4.08% at 31.9% of the chord 1.9843% 0.0% 

 

Note: 

SBC3 (profil pour aile en poly non coffre); 

Sipkill 1,7/10 (is for Combat and nothing else!); 

SL 1 (Italy); 

ST CYR 171 (ROYER) (St. Cyr (France)); 

ST CYR 172 (ROYER) (St. Cyr (France)); 

ST CYR 24 (ST. CYR (France)). 

 

Table 2. The geometric shapes of the airfoils in the cross section. 
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Results and discussion 

The calculated pressure contours on the surfaces 

of the airfoils at different angles of attack are 

presented in the Figs. 1-92. The calculated values on 

the scale can be represented as the basic values when 

comparing the pressure drop under conditions of 

changing the angle of attack of the airfoils. 

92 airfoils of the SB, SD, SIKORSKY, 

SIMPLEX, ST CYR and others types were considered 

in this paper. All airfoils are asymmetrical, with the 

exception of SD8020, SD 8020-010-88, ST CYR 171 

(ROYER), ST CYR 172 (ROYER) and STCYR-58. 

The largest and smallest thicknesses of the studied 

airfoils are 25.99% and 0.99% for SIKORSKY 

DBLN-526 and SIMPLEX1, respectively. The largest 

and smallest cambers are 8.6% and 0.0% for 

STCYR234 and all symmetrical airfoils, respectively. 

The largest and smallest leading edge radii are 

3.2415% and 0.4056% for STCYR234 and 

SIKORSKY SSC-A07, respectively. The largest and 

smallest trailing edge thicknesses are 1.0% and 0.0% 

for SG6050, SG6051 and SBC3 and for the most 

airfoils, respectively. 

Let us consider in detail the aerodynamic 

characteristics of some airfoils: SC(2)-0714 

Supercritical airfoil, SD7062 (14%), SG 6040, SI-

63008, SIKORSKY DBLN-526, SIMPLEX1 and 

STCYR-58. 
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Figure 1. The pressure contours on the surfaces of the SB96 10.5/3.0 airfoil. 
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Figure 2. The pressure contours on the surfaces of the SB96 11.6/3.0 airfoil. 
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Figure 3. The pressure contours on the surfaces of the SB96 LM 8/3.0 airfoil. 
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Figure 4. The pressure contours on the surfaces of the SB96 MU 8.5/1.73 airfoil. 
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Figure 5. The pressure contours on the surfaces of the SB96V 9.35/1.25 airfoil. 
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Figure 6. The pressure contours on the surfaces of the SB96VS 9.75/1.25 airfoil. 
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Figure 7. The pressure contours on the surfaces of the SB97 FW 8.93/2 airfoil. 
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Figure 8. The pressure contours on the surfaces of the SB97EP 9.2/1.9 airfoil. 
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Figure 9. The pressure contours on the surfaces of the SB97EPW 8/2 airfoil. 
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Figure 10. The pressure contours on the surfaces of the SB98F3J 8/3.5 airfoil. 
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Figure 11. The pressure contours on the surfaces of the SBC3 airfoil. 
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Figure 12. The pressure contours on the surfaces of the SC(2)-0714 Supercritical airfoil. 
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Figure 13. The pressure contours on the surfaces of the SD2030 airfoil. 
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Figure 14. The pressure contours on the surfaces of the SD2030-086-88 airfoil. 

 



Impact Factor: 

ISRA (India)        = 6.317 

ISI (Dubai, UAE) = 1.582 

GIF (Australia)    = 0.564 

JIF                        = 1.500 

SIS (USA)         = 0.912  

РИНЦ (Russia) = 3.939  

ESJI (KZ)          = 8.771 

SJIF (Morocco) = 7.184 

ICV (Poland)  = 6.630 

PIF (India)  = 1.940 

IBI (India)  = 4.260 

OAJI (USA)        = 0.350 

 

 

Philadelphia, USA  544 

 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 15. The pressure contours on the surfaces of the SD2083 (9,0%) airfoil. 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 16. The pressure contours on the surfaces of the SD5060 (9,5%) airfoil. 
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Figure 17. The pressure contours on the surfaces of the SD6060-104-88 airfoil. 
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Figure 18. The pressure contours on the surfaces of the SD6060-104-88~1 airfoil. 
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Figure 19. The pressure contours on the surfaces of the SD6080 (9,2%) airfoil. 
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Figure 20. The pressure contours on the surfaces of the SD7003 airfoil. 
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Figure 21. The pressure contours on the surfaces of the SD7003-085-88 airfoil. 
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Figure 22. The pressure contours on the surfaces of the SD7032 airfoil. 
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Figure 23. The pressure contours on the surfaces of the SD7032-099-88 airfoil. 
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Figure 24. The pressure contours on the surfaces of the SD7034 airfoil. 
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Figure 25. The pressure contours on the surfaces of the SD7037 airfoil. 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 26. The pressure contours on the surfaces of the SD7043 (9,1%) airfoil. 
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Figure 27. The pressure contours on the surfaces of the SD7062 (14%) airfoil. 
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Figure 28. The pressure contours on the surfaces of the SD7080 (9,2%) airfoil. 
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Figure 29. The pressure contours on the surfaces of the SD7084 (9,6%) airfoil. 
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Figure 30. The pressure contours on the surfaces of the SD7090 (10%) airfoil. 

 



Impact Factor: 

ISRA (India)        = 6.317 

ISI (Dubai, UAE) = 1.582 

GIF (Australia)    = 0.564 

JIF                        = 1.500 

SIS (USA)         = 0.912  

РИНЦ (Russia) = 3.939  

ESJI (KZ)          = 8.771 

SJIF (Morocco) = 7.184 

ICV (Poland)  = 6.630 

PIF (India)  = 1.940 

IBI (India)  = 4.260 

OAJI (USA)        = 0.350 

 

 

Philadelphia, USA  552 

 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 31. The pressure contours on the surfaces of the SD8000 airfoil. 
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Figure 32. The pressure contours on the surfaces of the SD8000-089-88 airfoil. 
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Figure 33. The pressure contours on the surfaces of the SD8020 airfoil. 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 34. The pressure contours on the surfaces of the SD8020-010-88 airfoil. 
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Figure 35. The pressure contours on the surfaces of the SD8040 airfoil. 
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Figure 36. The pressure contours on the surfaces of the SD8040 (10%) airfoil. 
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Figure 37. The pressure contours on the surfaces of the SELIG 3002-099-83 airfoil. 
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Figure 38. The pressure contours on the surfaces of the SG 6040 airfoil. 
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Figure 39. The pressure contours on the surfaces of the SG 6041 airfoil. 
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Figure 40. The pressure contours on the surfaces of the SG 6042 airfoil. 
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Figure 41. The pressure contours on the surfaces of the SG 6043 airfoil. 
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Figure 42. The pressure contours on the surfaces of the SG6050 airfoil. 
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Figure 43. The pressure contours on the surfaces of the SG6051 airfoil. 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 44. The pressure contours on the surfaces of the SH-6457 airfoil. 
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Figure 45. The pressure contours on the surfaces of the SHUCOSKJ airfoil. 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 46. The pressure contours on the surfaces of the SI33006 airfoil. 
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Figure 47. The pressure contours on the surfaces of the SI53507 airfoil. 
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Figure 48. The pressure contours on the surfaces of the SI-63008 airfoil. 
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Figure 49. The pressure contours on the surfaces of the SIKORSKY DBLN-526 airfoil. 
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Figure 50. The pressure contours on the surfaces of the SIKORSKY GS-1 airfoil. 
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Figure 51. The pressure contours on the surfaces of the SIKORSKY SC1012R8 airfoil. 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 52. The pressure contours on the surfaces of the SIKORSKY SC1094 R8 airfoil. 
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Figure 53. The pressure contours on the surfaces of the SIKORSKY SC1094R8 airfoil. 
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Figure 54. The pressure contours on the surfaces of the SIKORSKY SC1095 airfoil. 

 



Impact Factor: 

ISRA (India)        = 6.317 

ISI (Dubai, UAE) = 1.582 

GIF (Australia)    = 0.564 

JIF                        = 1.500 

SIS (USA)         = 0.912  

РИНЦ (Russia) = 3.939  

ESJI (KZ)          = 8.771 

SJIF (Morocco) = 7.184 

ICV (Poland)  = 6.630 

PIF (India)  = 1.940 

IBI (India)  = 4.260 

OAJI (USA)        = 0.350 

 

 

Philadelphia, USA  564 

 

 

α
 =

 0
 d

eg
re

es
 

 

α
 =

 1
5
 d

eg
re

es
 

 

α
 =

 -
1
5
 d

eg
re

es
 

 

Figure 55. The pressure contours on the surfaces of the SIKORSKY SC2110 airfoil. 
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Figure 56. The pressure contours on the surfaces of the SIKORSKY SSC-A07 airfoil. 
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Figure 57. The pressure contours on the surfaces of the SIKORSKY SSC-A09 airfoil. 
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Figure 58. The pressure contours on the surfaces of the SIMPLEX1 airfoil. 
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Figure 59. The pressure contours on the surfaces of the SIMPLEX2 airfoil. 
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Figure 60. The pressure contours on the surfaces of the SIMPLEX3 airfoil. 
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Figure 61. The pressure contours on the surfaces of the SIMPLEX4 airfoil. 
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Figure 62. The pressure contours on the surfaces of the SIMPLEX5 airfoil. 
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Figure 63. The pressure contours on the surfaces of the SIMPLEX6 airfoil. 
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Figure 64. The pressure contours on the surfaces of the SIMPLEX7 airfoil. 
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Figure 65. The pressure contours on the surfaces of the SIMPLEX8 airfoil. 
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Figure 66. The pressure contours on the surfaces of the SIMPLEX9 airfoil. 
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Figure 67. The pressure contours on the surfaces of the Sipkill 1,7/10 airfoil. 
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Figure 68. The pressure contours on the surfaces of the SL 1 airfoil. 
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Figure 69. The pressure contours on the surfaces of the SL-1 airfoil. 
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Figure 70. The pressure contours on the surfaces of the SLOTFLAP airfoil. 
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Figure 71. The pressure contours on the surfaces of the SM8016m airfoil. 
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Figure 72. The pressure contours on the surfaces of the SM8516m airfoil. 
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Figure 73. The pressure contours on the surfaces of the Smoothed ATR airfoil coordinates obtained using A. 
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Figure 74. The pressure contours on the surfaces of the SOAVE-61 airfoil. 
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Figure 75. The pressure contours on the surfaces of the SOKOLOV airfoil. 
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Figure 76. The pressure contours on the surfaces of the SPICA airfoil. 
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Figure 77. The pressure contours on the surfaces of the SPICA 11,73% smoothed airfoil. 
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Figure 78. The pressure contours on the surfaces of the SPICAM1 airfoil. 
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Figure 79. The pressure contours on the surfaces of the ST CYR 171 (ROYER) airfoil. 
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Figure 80. The pressure contours on the surfaces of the ST CYR 172 (ROYER) airfoil. 
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Figure 81. The pressure contours on the surfaces of the ST CYR 24 airfoil. 
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Figure 82. The pressure contours on the surfaces of the STCYR117 airfoil. 
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Figure 83. The pressure contours on the surfaces of the STCYR171 airfoil. 
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Figure 84. The pressure contours on the surfaces of the STCYR172 airfoil. 
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Figure 85. The pressure contours on the surfaces of the STCYR234 airfoil. 
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Figure 86. The pressure contours on the surfaces of the STCYR-24 airfoil. 
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Figure 87. The pressure contours on the surfaces of the STCYR-34 airfoil. 
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Figure 88. The pressure contours on the surfaces of the STCYR-52 airfoil. 
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Figure 89. The pressure contours on the surfaces of the STCYR-53 airfoil. 
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Figure 90. The pressure contours on the surfaces of the STCYR-56 airfoil. 
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Figure 91. The pressure contours on the surfaces of the STCYR-58 airfoil. 
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Figure 92. The pressure contours on the surfaces of the STRAND airfoil. 
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The size of the leading edge radius of the airfoil 

affects the drag coefficient. The design of the airplane 

experiences the least stress due to the smaller contact 

area of the surfaces with air flows at zero angle of 

attack. The lowest drag is observed during the 

horizontal flight of the airplane with the SIMPLEX1 

wing profile, and the greatest drag is observed during 

the horizontal flight of the airplane with the STCYR-

58 wing profile. These calculated pressure values 

differ slightly in the conditions of subsonic flight of 

the airplane. It is also determined that the SC(2)-0714 

Supercritical and SI-63008 airfoils are subjected to 

greater pressure during the climb maneuver of the 

airplane, and the remaining airfoils are subjected to 

greater pressure during the descent maneuver of the 

airplane. The greatest pressure drop was determined 

on the surfaces of the SI-63008 airfoil during 

maneuvers. Negative pressure is formed on the 

surface of the SIMPLEX1 airfoil hidden from the 

movement of air flow during maneuvers. This thin 

airfoil is characterized by the lower drag during the 

horizontal flight of the airplane, and the greater drag 

during maneuvers. This is true for the airfoils selected 

for analysis. 

 

Conclusion 

The aerodynamic characteristics of the airplane 

wing can be improved by increasing the lift and 

reducing the drag. It is noted that the variable radius 

of the leading edge, turning into the convex upper or 

lower surfaces of the airfoil, helps to reduce the 

effective pressure on the wing during the descent 

maneuver of the airplane. The STCYR-56 airfoil is 

characterized by a decrease in positive pressure on the 

leading edge during the airplane descent, compared 

with the effective pressure during the airplane climb. 
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