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=~ Introduction

. In 2005, Beijing became the 2"d busiest airport in China
- and the 14™ worldwide in terms of passenger numbers,
. overtaking Hong Kong as China’s busiest air transport hub.
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> Wake Vortex EM Scattering Characteristics >

Maxwell equations

scattering
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> Wake Vortex EM Scattering Characteristics

Dielectric constant distribution

The dielectric constant variation 1s modeled as a function with
respect to the variation of density and that of water vapor:
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> Wake Vortex EM Scattering Characteristics
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> Wake Vortex EM Scattering Characteristics S
RCS-Frequency characteristic

The RCS-frequency characteristic of wake vortex is studied
based on the dielectric constant distribution. In the low frequency
band, our result is in accordance with K. Shariff’s prediction, and
In the high frequency band, our result gradually approaches to
Gilson’s experimental result as the evolution time increases.
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% Wake Vortex EM Scattering Characteristics °
| RCS-Time characteristic '

(® Step is observed in the RCS-time curve
@ The lager the incident frequency, the later the RCS-step phenomenon occurs |~
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¥ Wake Vortex EM Scattering Characteristics *°

@ Laminating structures of the dielectric constant evolves from thick to thin;
the moment the laminar structure with a characteristic scale of the incident
frequency emerges, a step occurs in the RCS-time curve

@ A higher incident frequency corresponds to a thinner laminar structure,
which emerges later , so the RCS-step occurs later
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> Wake Vortex EM Scattering Characteristics =
Radar HRRP of wake vortex
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> Wake Vortex EM Scattering Characteristics 12
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¥ Wake Vortex EM Scattering Characteristics **
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> Wake Vortex EM Scattering Characteristics o
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2 Wake VVortex Radar Detection Trials

. Nanjing trial

'Changsha trial
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In Oct. 2008, National University of Defense Technology started radar
detection trials of aircraft wake vortices in China. The first trial was executed Iin

| Nanjing, with a vehicle X-band Doppler weather radar deployed, and the second

was in Changsha, in Mar. 2009, with the use of a X-band experimental radar,
whose waveform and bandwidth can be easily changed.

e m LT




Doppler speed (m/s)

2 Wake Vortex Radar Detection Trials
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In both of the trials, some of the echoes from aircraft wake vortices are
detected, and the results show that, aircraft wake vortices usually have several
time-varying spectral lines, whose positions and intensities are approximately
symmetrically distributed. At 1.4km away from the radar, the radar cross section
(RCS) of the wake vortices of a small transport plane is about between -90dBsm
and -80dBsm.

Doppler speed (m/s)
Doppler speed (m/s)
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Time-Doppler spectra of the wake vortices

Further trials using a more powerful experimental radar are expected to be
started in the near future.
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+_Conc|usions and Outlooks

[0 Based on the study of several preliminary problems
Including the dielectric constant distribution model and the
oscillatory Integral evaluation methods, some
electromagnetic scattering characteristics of wake vortex
are analyzed by computational simulation.

0 Subjected to the Radar equipments, the electromagnetic
scattering characteristics of wake vortex under different
weather conditions still remains difficult to be effectively
validated.

0 A concept for establishing the Next Generation of Civil
Aviation Transportation System in China has also been
proposed in recent years, the advanced wind & wake
vortex sensors are coming into view, wider and deeper
research shall be in great necessity.

17

[{‘ Fﬁ?ﬁﬁ&ﬁﬂfi-ﬁ WAKENET-3 Europe / GREENWAKE WORKSHOP, 29, 30" March,
ey A O e bk



18

~ Acknowledgement

We would like to show our appreciation of
the advices from Radar experts in:

» Nanjing Institute of Electronic Technology., Chinaé
> THALES, France =
- > ONERA, France

Further collaboration and deeper research on:
Wake Vortex are expected ...... '
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