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' Pitching moment

" GEV(Ground effect vehicle)

¥ SFC( specific fuel consumption)

¥ bouyancy

> MWIG(moving wing in ground effect)
* choking
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Site Site position Depth Coordinate (deg) Distance from
ID (m) Lat Long coastline (km)
P1 Imam Port, Persian Gulf <70 49.148 29.74 44

P2 Hendijan Port, Persian Gulf <70 49.764 30.011 9

P3 Gonave Port, Persian Gulf <70 50.391 29.492 13

P4 Kharg Island, Persian Gulf <70 50.312 29.146 6

P5 Booshehr Port, Persian Gulf <70 50.458 28.761 38

P6 Kangan Port, Persian Gulf <70 51.85 27.356 56

P7 Lavan Island, Persian Gulf <70 52.87 26.803 29

P8 Kish Island, Persian Gulf <70 53.914 26.363 16

P9 Lenge Port, Persian Gulf <70 54.884 26.363 19

P10 Siri Island, Persian Gulf <70 54.521 25.868 3

P11 Abu Musa Island, Persian Gulf <70 55.022 25.812 5

P12 Great Tunb Island, Persian Gulf | <70 55.297 26.219 3

P13 Gheshm Island, Strait of Hormoz | <70 55.506 26.460 14

P14 Hengan Island, Strait of Hormoz | <70 55.822 26.218 43

P15 Larak Island, Strait of Hormoz <70 56.730 26.428 56

P16 Jask Port, Oman sea <70 57.777 25.369 30
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Beufort | Sea | Description wave Wind speed | Wave height (m)
state | term wind (knots)
Min | Max | probable | Max
0 0 | Calm Calm 0 1 0 0
1 0 | Light air Ripploo 1 3 0.1 0.1
2 1 | Light breeze Small wavelets 3 6 0.2 0.3
3 2 | Gentile breeze Large wavelets 6 10 0.6 1
4 3 | Moderate breeze | Small waves 10 16 1 1.6
5 4 | Fresh breeze Moderate waves 16 21 2 2.5
6 5 | Strong breeze Large waves 21 27 3 4
7 6 | Near gale Large waves 27 33 4 55
8 7 | Gale Moderately high waves 33 40 6 7.5
9 8 | Strong gale High waves 40 47 7 10
10 9 | Storm Very high waves 47 55 9 125
11 9 | Violent storm Exceptionally high waves | 55 63 11.5 16
12 9 | Hurricane Exceptionally high waves | 63 71 14 16
13 9 | Hurricane Exceptionally high waves | 71 80 >14 >16
14 9 | Hurricane Exceptionally high waves | 80 89 >14 >16
15 9 | Hurricane Exceptionally high waves | 89 99 >14 >16
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' Finite volume

" RANS ( Reynolds Averaged Navier Stokes)
"PISO

¥ Second pressure correction equation
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Abstract

In this study, the effect of sea wave characteristics under certain conditions on the ground
effect phenomenon in Persian Gulf has been investigated, that NACA4412 airfoil at height
of 1 m above sea level at speed of 55.14 m/s over waves with a length of 12.64 meters and
a height of 1 meter has been studied. For numerical analysis in this problem, two-phase flow
is used to simulate waves and inlet velocity boundary condition for the waves is considered.
The unsteady flow-dependent airfoil on the wavy water surface is numerically simulated by
a computational fluid dynamics solver. Two-dimensional incompressible equations is solved
by using the finite volume method and the k- SST turbulence model. The results show that
due to the wavy shape of the sea level, the pressure changes under the airfoil are proportional
to the change in altitude in the wave, which is followed by changes in the aerodynamic
coefficients that are due to pressure changes and the oscillations of the coefficients are in the
form of diagrams of the applied waveform. Changes in aerodynamic forces have occurred
due to the formation of a convergent-divergent passage between the airfoil and the
undulating surface of the sea water, which has caused a change in pressure. Graphs related
to lift coefficients and drag coefficients and momentum due to the presence of convergent-
divergent passage are a set of fluctuations and in the range of 0 to 4 degrees with increasing
angle of attack, lift and drag force increases and also with increasing angle of attack The

momentum decreases and the intensity of the oscillations increases.

Keywords: Wave characteristics; ground effect; Incompressible; Unsteady flow
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