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The 3D numerical analysis on runway with the flow in direction

perpendicular to the runway
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Abstract

The aim of this paper is to research the change in the turbulent flow and the AOA occurred by the wind
blown perpendicular to the direction of runway according to the three-dimensional numerical analysis. The
maximum amplitude of AOA variation on runway reached 6° within 1 second because of the wake formed
by the constructions in the vicinity of the airport. The overall effects appeared in aperiodic forms. It was also
observed the rapid flow generated between the buildings shifted into the existing wake and eventually merged
with it. It is expected that the strong wake will cause instability during takeoff and landing.

Key words : turbulence, CFD, runway, whirlpool phenomenon, turbulent flow, soldier's wind, pilotless
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Table. 1 Number of Computational Grids

2y Cell# Face 4 Node~
APEY 8,782,986 18912,277 2,163,134
AEERY 14914125 30,206,631 2,706,586

481

J8 5. Xg2gol HMAX
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Table 2. Table of weather observation

| % e |
HoE< SoaE
320° 12.39 12.96[m/s] 2.25[ny/s]
310° 11.82 12.51[mvs] 4.28[nv/s]
190° 893 15.02[mv's] 9.66[nvs]
180° 6.06 15.39(m/s] 7.67n/s]
300° 4.03 8.49[my/s] 4.25[my/s]
250° 37 15.36[mv's] 15.13[nv's]
160° 3.17 10.28[m/s] 1.79(nv’s]
200° 2.83 15.15[m/s] 11.61[mvs]
270° 2.59 15.26[m/s] 13.21[m/s]
260° 259 15.58[m/s] 14.64[m/s]
170° 2.02 7.15[my/s] 2.45[nys]
290° 0.86 1547[nv's] 9.9[nvs]
280° 0.86 16.26[m/s] 12.45[mv/s]
240° 0.86 18.05[m/s] 18.05[mys]
230° 0.86 15.81[nv's] 1557nvs]
220° 0.86 3.58[mv/s] 3.36nv's]
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Fig. 7 Time Variation of the Wind Direction.
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Fig. 14 Distribution of Sectional Velocity
Magnitude[m/s]
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Fig. 15. Sectional Velocity Vector[m/s]
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Fig. 16. Vertical Velocity Dlstrlbutlon in the Direction
of the Runway[m/s]
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