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Fast modeling method for aircraft wake vortices

ZHOU Bin, WANG Xue-song, WAN G Guo-yu, XIAO Shun-ping
(1. School of-Electronics Science and Engineering,
National University of-Defense Technology , Changsha 410073, China;
2. Unit'63880, People Liberation Army-;-L-uoyang 471003, China)

Abstract : The mass, velocity-and wing shape of the aircraft decide theintensity of wake
vortex..-The pasdve conservative model can-better depict the movement evol ution rule of war
ter vapor and potential temperature inwake vortices. Snce parametric studies are computa
tionally expensve to the large-amount of CPU time per smulation. In addition, it can’ t fore-
cast the state distribution characteristic of any aircraft wake vortex in a real-time manner.
Therefore, afast'modeling method for aircraft wake vortex was presented. It has solved the
problems, such as the high request for computer time, long s mulation time and lack of real
time smulation. This can provide a theoretical basis to avoid former airplane’ s wake vortex
and reduce the wake accident.

Key words: arcraft wake vortex; pasdve conservative vaue; convection-diff uson equation;
fast modeling method; wake vortex visual smulation
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Fig.2 Aircraft wake vortex velocity distribution
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Table 1 Aircraft-simulation ‘parameters.of C-5A and
Boeing- 747
C5A 747
/ kg 250000 350000
/'m 68 68
/ (m/9) 133 70
/'m 53.41 53.41
I (m/ &) 297 790
/'m 3.4 3.4
[ (m/s) 0.88 2.35
1 ( kg/ m®) 1.16 1.16
s(r, 1) . s(r,
t) w(r,t)
w[r,ﬂ :Wo+mN-s[r,B (19)
, s(r,t)
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