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Introduction of research 1-16]. In this work, the airfoils

Creating reference materials that determine the
most accurate pressure distribution on the airfoils
(hydrofoils) surfaces is an actual task of the airplane

aerodynamics.

Materials and methods

The study of air (water) flow around the airfoils
(hydrofoils) was carried out in a twdimensional
formulation by means of the computer calculation in
Multiphysicsprogram. The airfoils
(hydrofails) in the cross section were taken as objects

the Comsol

Table 2.

Table 1. The geometric characteristics of the airfoils (hydrofoils).

(hydrofoils) havig the names beginning with the
letter E were adopted. Air (water) flow around the
airfoils (hydrofoils) was carried out at the angles of
attack (J) of 0, 15 and15 degrees. The 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 (hydrofoils) are presented in the
Table 1. The geometric shapes of the airfoils
(hydrofoils) in the cross section are presented in the

Airfoil (hydrofail) Max. thickness Max. camber Leading edge Trai_ling edge
name radius thickness
E10(08%) 10.06% at 27.9% of the chor{ 0.27% at27.9% of the chord 0.707% 0.0%
E168 (12,45%) 12.44% at 26.7% of the chor(  0.0% at 0.0% of the chord 1.0272% 0.0%
E169 (14,4%) 14.4% at 26.5% of the chord  0.0% at 0.0% of the chord 1.2453% 0.0%
E171 12.25% at 32.4% of the chor 0.0% at 0.0% of thehord 0.7631% 0.0%
E174 (Dicke 8,92%)| 8.88% at 28.8% of the chord 3.83% at 39.2% of the chord 0.6574% 0.0%
E176 (8,83%) 8.81% at 29% of the chord | 3.31% at 40.1% of the chord 0.6147% 0.0%
E178 (8,69%) 8.68% at 30.6% of the chord  2.77% at 40.9% dhe chord 0.574% 0.0%
E178P 8.68% at 30.6% of the chord  2.77% at 40.9% of the chord 0.4617% 0.019%
E180 (8,59%) 8.57% at 31.5% of the chord  2.23% at 36.6% of the chord 0.5788% 0.0%
E182 (8,47%) 8.46% at 32.4% of the chord  1.72% at 37.5% of thehord 0.5848% 0.0%
E184 (8,33%) 8.31% at 33.3% of the chord  1.2% at 33.3% of the chord 0.5556% 0.0%
E186 (10,27%) 10.23% at 29.0% of the chor{  1.3% at 29.0% of the chord 0.6676% 0.0%
E193 (10,22%) 10.2% at 34.0% of the chord  3.57% at 39.3% of thehord 0.7407% 0.0%
E19312 12.0% at 30.9% of the chord  3.6% at 9€.2% of the chord 0.8629% 0.0%
E195 (11,82%) 11.81% at 34.1% of the chor{  3.19% at 44.5% of the chord 0.8291% 0.0%
E197 (13,49%) 13.48% at 34.2% of the chor{  2.8% at 44.4% of the chord 0.9373% 0.0%
E201 (11,88%) 11.86% at 33.8% of the chor{  3.1% at 44.1% of the chord 0.8305% 0.0%
E203 (13,64%) 13.63% at 33.4% of the chor{ 2.67% at 48.6% of the chord 0.9472% 0.0%
E205 (10,48%) 10.47% at 30.1% of the chor{ 3.01% at 35.1% of thehord 0.7673% 0.0%
E2052595 9.5% at 30.1% of the chord|  2.5% at 35.1% of the chord 0.461% 0.0%
E207 (12,04%) 12.02% at 30.0% of the chor{  2.49% at 39.9% of the chord 0.8618% 0.0%
E209 (13,72%) 13.68% at 29.8% of the chor{ 1.97% at 44.5% of the chord 0.9792% 0.0%
E210 (13,64%) 13.63% at 31.4% of the chor{ 4.01% at 46.8% of the chord 1.0214% 0.0%
E211 (10,96%) 10.95% at 33.2% of the chor{ 2.57% at 59.1% of the chord 0.7569% 0.0%
E212 (10,55%) 10.55% at 27.3% of the chor({ 2.93% at 58.4% of thehord 0.8043% 0.0%
E214 (11,1%) 11.08% at 31.4% of the chor{ 4.03% at 52.4% of the chord 0.7962% 0.0%
E216 (10,4%) 10.42% at 28.6% of the chor{ 5.17% at 55.6% of the chord 0.9126% 0.0%
E220 (11,48%) 11.46% at 36.9% of the chor({  2.45% at 36.9% of thehord 0.7408% 0.0%
E221 (9,39%) 9.36% at 27.1% of the chord  1.83% at 32.0% of the chord 0.681% 0.0%
E222 (10,17%) 10.16% at 28.7% of the chor{ 2.51% at 49.2% of the chord 0.7428% 0.0%
E224 (10,17%) 10.17% at 30.0% of the chor{ 1.74% at 50.4% of thehord 0.7223% 0.0%
E226 (10,19%) 10.17% at 31.3% of the chor{ 0.98% at 41.3% of the chord 0.7132% 0.0%
E228 10.2% at 28.3% of the chord  0.28% at 28.3% of the chord 0.2679% 0.168%
E230 (9,96%) 9.96% at 29.3% of the chord  0.0% at 0.0% of the chord 0.8194% 0.0%
E231 12.32% at 41.4% of the chor{  2.45% at 41.4% of the chord 0.4968% 0.0%
E374 10.92% at 37.1% of the chor{ 2.21% at 40.2% of the chord 0.6022% 0.0%
E385 (8,41%) 8.41% at 30.5% of the chord  5.73% at 47.1% of the chord 0.6856% 0.0%
E387 8.88% at 28.8% of the chord  3.83% at 39.2% of the chord 0.6454% 0.179%
E392 (10,15%) 10.13% at 33.1% of the chor{  3.83% at 43.6% of the chord 0.6635% 0.0%
E393 11.56% at 32.2% of the chor({ 4.01% at 47.8% of the chord 0.599% 0.307%
E423 12.51% aR3.7% of the chord| 10.03% at 41.4% of the chor 2.6584% 0.0%
E471 (6,25%) 6.25% at 26.1% of the chord  4.73% at 53.3% of the chord 0.4745% 0.0%
E474 (14,09%) 14.08% at 21.5% of the chor 0.0% at 0.0% of the chord 1.7161% 0.0%
E474 (14,09%)
16.2% at 21.5% of the chord  0.0% at 0.0% of the chord 2.2662% 0.0%
portato al 16
E475 (15,01%) 15.0% at 21.7% of the chord  0.0% at 0.0% of the chord 1.8319% 0.0%
E61 (5,64%) 5.66% at 28.1% of the chord  6.69% at 51.0% of the chord 0.4525% 0.0%
E61(5.64%) 5.66% at 28.1% of the chord  6.69% at 51.0% of the chord 0.2206% 0.0%
E62 (5,62%) 5.63% at 25.3% of the chord  5.37% at 47.2% of the chord 0.4792% 0.0%
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E63 (4,25%) 4.25% at 19.8% of the chord  5.38% at 52.1% of the chord 0.3814% 0.0%
E64(8,45%) 8.44% at 28.0% of the chord  3.32% at 48.9% of the chord 0.6364% 0.0%
E71 (5,15%) 5.16% at 25.9% of the chord  4.64% at 53.1% of the chord 0.426% 0.0%
EB 1,510 10.0% at 30.0% of the chord 1.65% at 40.0% of the chord 1.6578% 0.0%
EB 380 9.91% at30.0% of the chord | 2.94% at 40.0% of the chord 0.7954% 0.0%
EH 0,09,0 9.0% at 28.7% of the chord 0.0% at 0.0% of the chord 0.5263% 0.0%
EH 1,09,0 8.99% at 28.7% of the chord  1.0% at 25.9% of the chord 0.5408% 0.0%
EH 1,59,0 8.99% at 28.7% of thehord 1.49% at 25.9% of the chord 0.5392% 0.0%
EH 1'01" 70'/%.%30”‘ BH| 709 at 31.6% of the chord|  1.0% at 25.9% of the chord 0.3821% 0.0%
EH 2,610 10.08% at 28.7% of the chor(  2.0% at 25.9% of the chord 0.626% 0.0%
EH 2,012 11.99% at 28.7% dhe chord |  1.99% at 25.9% of the chord 0.8956% 0.0%
EH 2,510 9.99% at 30.0% of the chord  2.49% at 25.0% of the chord 0.463% 0.0%
EH 3,012 11.98% at 30.0% of the chor¢  3.0% at 25.0% of the chord 0.6929% 0.0%
Eiffel 375 9.92% at 30.0% of the chord 2.49% at 30.0% of the chord 1.4074% 0.0%
Eiffel 400 13.0% at 30.0% of the chord  6.6% at 30.0% of the chord 1.1077% 0.0%
Eiffel 428 8.8% at 40.0% of the chord 5.1% at 40.0% of the chord 0.9129% 0.0%
Eiffel 430 9.69% at 15.0% of the chord  6.4% at30.0% of the chord 1.7186% 0.0%
Eiffel 431 9.9% at 20.0% of the chord 7.5% at 40.0% of the chord 1.3847% 0.0%
EIFFL32 5.06% at 20.0% of the chord 5.43% at 30.0% of the chord 1.7603% 0.67%
EIFFL338 8.04% at 40.0% of the chord  0.0% at 0.0% of thehord 1.6831% 0.0%
EIFFL359 10.83% at 30.0% of the chor{ 5.42% at 30.0% of the chord 1.7593% 0.0%
EIFFL371 14.4% at 30.0% of the chord  7.27% at 30.0% of the chord 1.254% 0.0%
EIFFL385 13.35% at 20.0% of the chor{  7.53% at 40.0% of the chord 1.9339% 0.0%
EIFFL389 7.93% at 40.0% of the chord  4.54% at 30.0% of the chord 1.6678% 0.0%
EIFFL437 11.23% at 20.0% of the chor{  6.24% at 40.0% of the chord 1.8311% 0.0%
EL 25108 10.78% at 40.0% of the chor 2.5% at 40.0% of the chord 0.7749% 0.0%
ELEK 12.0% at 30.9% of the chord  4.0% at 43.5% of the chord 1.1914% 0.0%
ELINA 9.47% at 29.9% of the chord 2.95% at 40.2% of the chord 0.3471% 0.0%
EMX-07 9.9% at 29.7% of the chord| 2.53% at 20.6% of the chord 0.7331% 0.304%
EPB-1 14.76% at 30.0% dhe chord 7.38% at 30.0% of the chord 3.4711% 0.0%
EPPLER 1098 18.95% at 36.9% of the chor{  3.7% at 56.7% of the chord 1.0292% 0.0%
EPPLER 1200 16.95% at 37.2% of the chor{  3.43% at 47.4% of the chord 1.58% 0.0%
EPPLER 1210 15.81% at 20.4% of thehord 5.18% at 35.5% of the chord 2.9263% 0.0%
EPPLER 1211 18.0% at 20.2% of the chord  4.42% at 40.0% of the chord 3.3009% 0.0%
EPPLER 1213 17.34% at 23.7% of the chor{  2.05% at 33.1% of the chord 2.7377% 0.0%
EPPLER 1214 19.82% at 23.9% of thehord 2.11% at 32.9% of the chord 3.0901% 0.0%
EPPLER 1230 17.45% at 29.6% of the chor{  3.6% at 26.6% of the chord 2.3131% 0.02%
EPPLER 1233 18.92% at 29.6% of the chor{ 4.32% at 29.6% of the chord 2.058% 0.0%
Eppler 166 10.44% at 30.0% of thehord 1.32% at 30.0% of the chord 0.9403% 0.0%
Eppler 189 8.22% at 30.0% of the chord  1.17% at 40.0% of the chord 0.9289% 0.0%
Eppler 228 10.2% at 30.0% of the chord  0.3% at 30.0% of the chord 1.0712% 0.0%
EPPLER 266 17.32% at 39.8% of the chor{  3.2% at 39.8% of the chord 1.1246% 0.0%
Eppler 270 10.16% at 30.0% of the chor 0.0% at 0.0% of the chord 1.1165% 0.0%
EPPLER 297 11.39% at 37.7% of the chor{  0.05% at 0.0% of the chord 0.1034% 0.0%
EPPLER 325 12.62% at 34.3% of the chor{ 1.75% at16.3% of the chord 0.7201% 0.0%
EPPLER 326 12.86% at 33.4% of the chor{  2.17% at 19.5% of the chord 0.9824% 0.0%
EPPLER 327 13.11% at 32.4% of the chor{  2.59% at 23.0% of the chord 1.0816% 0.0%
EPPLER 328 13.33% at 31.5% of the chor( 3.03% at 22.1% dhe chord 1.3353% 0.0%
EPPLER 329 13.52% at 30.6% of the chor{  3.54% at 25.7% of the chord 1.3256% 0.0%
EPPLER 330 11.02% at 29.2% of the chor{  2.16% at 16.9% of the chord 0.6991% 0.0%
EPPLER 331 11.25% at 28.3% of the chor{ 2.59% at 23.6% of thehord 0.4837% 0.0%
EPPLER 332 11.52% at 32.3% of the chor{ 3.04% at 22.6% of the chord 0.8634% 0.0%
EPPLER 333 11.75% at 31.3% of the chor{ 3.54% at 26.4% of the chord 1.1851% 0.0%
EPPLER 334 11.93% at 30.3% of the chor{ 4.04% at 25.4% of the chord 1.2059% 0.0%
EPPLER 335 12.56% at 29.0% of the chor{ 2.36% at 19.9% of the chord 1.0209% 0.0%
EPPLER 336 12.79% at 28.1% of the chor{ 2.79% at 23.4% of the chord 1.0164% 0.0%
EPPLER 337 13.1% at 32.0% of the chord  3.25% at 22.4% of the chord 1.3266% 0.0%
EPPLER 338 13.3% at 31.1% of the chord  3.74% at 26.2% of the chord 1.32% 0.0%
EPPLER 339 13.54% at 30.1% of the chor{ 4.21% at 25.2% of the chord 1.5434% 0.0%
EPPLER 340 13.68% at 28.8% of the chor{ 2.59% at 19.7% of the chord 1.1378% 0.0%
EPPLER 341 13.94% at 32.8% of the chor{  3.04% at 23.2% of the chord 1.3422% 0.0%
EPPLER 342 14.26% at 31.8% of the chor{  3.49% at 22.2% of the chord 1.6374% 0.0%
EPPLER 343 14.47% at 30.9% of the chor{  3.96% at 26.0% of the chord 1.548% 0.0%
EPPLER 344 14.72% at 29.9% of the chor{  4.44% at 25.0% of the chord 1.7864% 0.0%
EPPLER 360 12.23% at 36.9% of the chor{  1.54% at 27.2% of the chord 1.0835% 0.0%
EPPLER 361 12.11% at 37.1% of the chor{ 1.64% at 27.4% of the chord 1.0704% 0.0%
Eppler 375 10.9% at 40.0% of the chord  2.25% at 40.0% of the chord 0.7883% 0.0%
EPPLER 376 2.44% at 3.8% of the chord| 8.93% at 32.6% of the chord 0.453% 0.0%
EPPLER 377 3.85% at 6.8% of the chord| 8.74% at 37.2% of the chord 0.503% 0.0%
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gAPgSﬁ:TE?)?)? 3.76% at 6.5% of the chord| 9.13% at 32.6% of the chord 0.5042% 0.0%
EPPLER 378 4.07% at 7.7% of the chord| 7.99% at 38.5% of the chord 0.4654% 0.0%
EPPLER 379 2.21% at 7.9% of the chord| 7.99% at 34.2% of the chord 0.4615% 0.0%

Eppler 387 9.1% at 30.0% of the chord|  5.8% at 40.0% of the chord 0.7091% 0.0%
EPPLER 393 11.52% at 32.1% of the chor{  3.99% at 47.7% of the chord 0.6346% 0.0%
EPPLER 395 12.29% at 29.5% of the chor{ 5.24% at 51.1% of the chord 0.6173% 0.0%
EPPLER 396 13.06% at 29.5% of the chor{ 5.44% at 51.1% of the chord 0.6128% 0.0%

Note:

E474 (14,09%)portato al 16(Mod.);

EB 1,510 (USA);

EB 380(T. Bartovsky (Czechoslovakia));
Eiffel 375,Eiffel 400,Eiffel 428,Eiffel 430,Eiffel 431(B. Eiffel (France));
EL 25108(L. Lister (USA));

EMX-07 (Designed by Martin Lichte);

EPB- 1 (USA);

Eppler 166 Eppler 189 Eppler 228 Eppler 270 Eppler 375 Eppler 387(R. Eppler (Germany)).

Table 2. The geometric shapes of the airfoilhydrofoils) in the cross section.
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EPPLER 360 QPLER 361

EPPLER 377 EPPLER 377 (MODIFIED)
EPPLER 378 EPPLER 379

Eppler 387 EPPLER 393
EPPLER 395 EPPLER 396

Results and discussion

The calculated pressure contours on the surfaces
of the airfoils (hydrofoils) at the different angles of
attack are presented in the Figsl24. The calculated
magnitudes on the scale can be represented as the
basic magnitudes when comparing the pressure drop
under conditions of changing the angle of attack of the
airfoils (hydrofoils).

The leading edge presre was determined for
the E, Eiffel and EPPLER series airfoils and
hydrofoils. Other airfoils were also considered.

The range of change in positive pressure at the
leading edge of the studied airfoils (hydrofoils) is on
average 6.85.6 kPa. This is 10.2 kPa less than
pressure at the leading edge of the EPPLER 1200
airfoil. With an increase in the angle of attack by 15
degrees, pressure increases by more than 20 times, for
example, during takeoff of the airplane with the
asymmetric airfoil of the winggPPLER 393).

The EPPLER 379 airfoil is subjected to the least
stress at the negative angle of attack.
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The maximum increase in pressure at the leading
edge occurs at the angle of attack of 15 degrees for the
following airfoils (hydrofoils): E168 (12,45%), 169
(14,4%), E171, E174 (Dicke 8,92%), E176 (8,83%),
E178 (8,69%), E178P, E180 (8,59%), E182 (8,47%),
E184 (8,33%), E193 (10,22%), E2052595, E216
(10,4%), E221 (9,39%), E228, E385 (8,41%), E387,
E392 (10,15%), E393, E471 (6,25%), E474 (14,09%),
E474 (14,0%)- portato al 16, E475 (15,01%), E61
(5,64%), E61 (5.64%), E62 (5,62%), E63 (4,25%),
E64 (8,45%), E71 (5,15%), EB 380, EH ®®, EH
1,09,0, EH 1,59,0, EH 1.0/7.0 (from EH 1.0/9.0), EH
2,510, Eiffel 375, Eiffel 400, Eiffel 428, Eiffel 431,
EIFFL32, EFFL359, EIFFL371, EIFFL385,
EIFFL389, EIFFL437, ELINA, EMX07, Eppler 189,
EPPLER 330, EPPLER 331, EPPLER 332, EPPLER
333, EPPLER 334, EPPLER 376, EPPLER 377,
EPPLER 377 (MODIFIED), EPPLER 378, EPPLER
379, Eppler 387, EPPLER 393. The maximum
increase in mssure at the leading edge occurs at the
angle of attack of-15 degrees for the remaining
airfoils (hydrofoils).
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Flgure 1. The pressure contours on the surfaces of tHe10(08%) airfoil.
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Figure 2. The pressure contours on the surfaces of the E168 (12,45%) airfoil.
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Figure 3. The pressure contours on theurfaces of the E169 (14,4%) airfoil.
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Figure 4. The pressure contours on the surfaces of the E171 airfoil.
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Figure 5. The pressure contours otthe surfaces of the E174 (Dicke 8,92%) airfoil.

Philadelphia, USA

509

2 Clarivate

Ana lytics indexed



ISRA (India) =6.317 SIS(USA) =0912 ICV (Poland) = 6.630

. ISl (Dubai, UAE) =1.582 t rR1 ARussia=3.939 PIF (India) =1.940
Impact Factor: G (australia) =0.564 ESJI(KZ)  =9.035 IBI (India) = 4.260
JIF =1.500 SJIF (Morocco)= 7.184 OAJI (USA) = 0.350

Surface: Pressure (kPa)

>
o
n
¢

[)]
(] 6
S
4
() 3
'ﬁ 2
1
0
-1
je) | 2
il -3
) e ]V¥-338
[} 50 100 150 200 250
Surface: Pressure (kPa)
[)]
()]
(&)
S
(o]
()
©
D
(%]
[<H)
()
S
(o]
()
©
Lo
+H
)
D

-50 4] 50 100 150 200
Figure 6. The pressure contours on the surfaces of the E176 (8,83%) airfoil.
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Figure 7. Thepressure contours on the surfaces of the E178 (8,69%) airfoil.
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Figure 9. The pressure contours on the surfaces of the E180 (8,59%) airfoil.

The pressure contours on the surfaces of the E178P airfoil.
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Figure 10. The pressure contours on the surfaces of the E182 (8,47%) airfoil.
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Figure 11. The pressure contours on the surfaces of the E184 (8,33%) airfoil.
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Figure 12. The pressure contours on the surfaces of the E186 (10,27%) airfoil.
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Figure 13. The pressure contours on the surfaces of the E193 (10,22%) airfoil.
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Figure 14. The pressure contours on the surfaces of the E192 airfoil.
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Figure 15. The pressure contours on the surfaces of the E195 (11,82%) airfoil.
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Figure 16. The pressure contours on the surfaces of the E1@173,49%) airfoil.
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Figure 17. The pressure contours on the surfaces of the E201 (11,88%) airfoil.
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Figure 18. The pressure contours on theurfaces of the E203 (13,64%) airfoil.
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Figure 19. The pressure contours on the surfaces of the E205 (10,48%) airfoil.
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Figure 20. Thepressure contours on the surfaces of the E2052595 airfoil.
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Figure 21. The pressure contours on the surfaces of the E207 (12,04%) airfoil.

Philadelphia, USA 517 0 Clarivate
Analytics indexed



ISRA (India) =6.317 SIS(USA) =0912 ICV (Poland) = 6.630
. ISl (Dubai, UAE) =1.582 t R ARussia=3.939 PIF (India) =1.940
Impact Factor:  Gie (australia) =0564 ESJI(KZ)  =9035 1Bl (India) = 4.260
JIF =1.500 SJIF (Morocco)= 7.184 OAJI (USA)  =0.350
Surface: Pressure (kPa)
{a661
[
[} 6
% 5
3
[}
® :
0
-1
D g
) . y A : V¥ -3.95
0 50 100 150 200 250
Surface: Pressure (kPa)
A717
[
[}
e 0
(o] -10
% -20
'ﬁ -30
-40
b} -50
¥ 595
-50 0 50 100 150 200
Surface: Pressure (kPa)
[%)]
(¢}
Q
(@)
[}
©
Lo
b
P

0 50 100 150 200

Figure 22. The pressure contours on the surfaces of the E209 (13,72%) airfoil.
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Figure 23. The pressure contours on the surfaces of the E210 (13,64%) airfoil.
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Figure 24. The pressure contours on the surfaces of the E211 (10,96%) airfoil.
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Figure 25. The pressure contours on the surfaces of the E212 (10,55%) airfoil.
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Figure 26. The pressure contours on the surfaces of the E214 (11,1%) airfoil.
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Figure 27. The pressure contours on the surfaces of the E216 (10,4%) airfoil.
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Figure 28. The pressure contours on the surfaces of the E220 (11,48%) airfoil.
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Figure 29. The pressure contours on the surfaces of the E2¢4,39%) airfoil.
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Figure 30. The pressure contours on the surfaces of the E222 (10,17%) airfoil.
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Figure 31. The pressure contours on theurfaces of the E224 (10,17%) airfoil.
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Figure 32. The pressure contours on the surfaces of the E226 (10,19%) airfoil.

Surface: Pressure (kPa)

A 681
(%]
o 6
g :
4
) 3
k¢ >
1
0
jo ] -1
=2
¥ -2.15
-50 0 50 100 150 200
Surface: Pressure (kPa)
(%]
[«H)
()
=
(@]
()
©
D
-120
= 50 100 150 200
Surface: Pressure (kPa)
(%]
% 80
5 e
8 40
o 20
+H 0
1
-20
) -40

-60

-80
-50 0 50 100 150 200

Figure 33. Thepressure contours on the surfaces of the E228 airfoil.
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Figure 34. The pressure contours on the surfaces of the E230 (9,96%) airfoil.
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Figure 35.The pressure contours on the surfaces of the E231 airfoil.
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Figure 36. The pressure contours on the surfaces of the E374 airfoil.
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Figure 37. Thepressure contours on the surfaces of the E385 (8,41%) airfoil.
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Figure 38. The pressure contours on the surfaces of the E387 airfoil.
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Figure 39.The pressure contours on the surfaces of the E392 (10,15%) airfoil.
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Figure 40. The pressure contours on the surfaces of the E393 airfoil.
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Figure 41. The pressure contours on the surfaces of the E423 airfoil.
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Figure 42. The pressure contours on the surfaces of the E471 (6,25%) airfoil.
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Figure 43. The pressure contours on the surfaces of the E474 (14,09%) airfoil.
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Figure 44. The pressure contours on the surfaces of i 74 (14,09%) portato al 16 airfoil.
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Figure 45. The pressure contours on the surfaces of the E475 (15,01%) airfoil.
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Figure 46. The pressure contours on the surfaces of the
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Figure 47. The pressure contours on the surfaces of the E61 (5.64%) airfoil.
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Figure 48. The pressure contours on the surfaces of the E62 (5,62%) airfoil.
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Figure 49. The pressure contours on the surfaces of the E63 (4,258&tifoil.
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Figure 50. The pressure contours on the surfaces of the E64 (8,45%) airfoil.
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Figure 51. The pressure contours on the surfaces of tier'1 (5,15%) airfoil.

Philadelphia, USA ca 0 Clarivate
AnalytiCS indexed



ISRA (India) =6.317 SIS(USA) =0912 ICV (Poland) =6.630
. ISl (Dubai, UAE) =1.582 t rR1 ARussia=3.939 PIF (India) =1.940
Impact Factor: G (australia) =0.564 ESJI(KZ)  =9.035 IBI (India) = 4.260
JIF =1.500 SJIF (Morocco)= 7.184 OAJI (USA)  =0.350
Surface: Pressure (kPa)
A 655
[
(O] 6
5
& ;
o) 3
w :
0
-1
jn ] -2
-3
Ll B |v 34
50 0 50 100 150 200
Surface: Pressure (kPa)
[
(]
g
(@)
(]
©
&
D
0 50 100 150 200 250
Surface: Pressure (kPa)
[%)]
(]
g
(@)
(0]
©
Lo
it
D

0 50 100 150 200 250

Figure 52. The pressure contours on the surfaces of the EB 418 airfoil.
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Figure 53. The pressure contours on theurfaces of the EB 380 airfoil.
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Figure 54. The pressure contours on the surfaces of the EH 600 airfoil.
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Figure 55. The pressurecontours on the surfaces of the EH 1;0,0 airfoil.
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Figure 56. The

Surface: Pressure (kPa)

[)]
%’
i
D
-50 0 50 100 150 200
Surface: Pressure (kPa)
[)]
()]
(&)
S
(@)
()
©
D
-50 0 50 100 150 200
Surface: Pressure (kPa)
A 708
(%]
Q 80
o 0
= 60
(o]
[5) 40 -10
©
20 B
) 1 20
+H 30
-20
-40
-40
),
= -60 -50
-80 ¥ -513

o

0 0 50 100 150 200

Surface: Pressure (kPa)

(%]
%
7
D
0 50 100 150 200 250
Surface: Pressure (kPa)
(%]
[«H)
()
=
(@]
()
©
D
50 100 150 200 250 300
Surface: Pressure (kPa)
F A 731
(%]
V]
(&) 5
pust
2 0
3 s
¢|H -10
) 4 -15
|¥-19

L L L L L
-50 0 50 100 150 200

pressure contours on the surfaces of the EH 1950 airfoil.

Figure 57. Thepressure contours on the surfaces of the EH 1.0/7.0 (from EH 1.0/9.0) airfoil.
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Figure 58. The pressure contours on the surfaces of the EH 210 airfoil.
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Figure 59. The pressure contours on the surfaces of the EH 21@ airfoll.
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Figure 60. The pressure contours on the surfaces of the EH 218 airfoll.
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Figure 61. The pressure contours on the surfaces of the EH 31@ airfoil.
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