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Balances of physical quantities:
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Where and when it all began...
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Where and when it all began...
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Where and when it all began...
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Where and when it all began...




The basics...

] L] GI
Navier-Stokes Equations  reseuch
3 - dimensional - unsleady Center
Coordinates: (xy,2) Time:t  Pressure: p Heat Flux: q

Density. p Stress. 1

Velocity Components: (u,v,w) Total Energy: Et

Reynolds Number: Re
Prandtl Number: Pr

N dp  Ofpu) pv)  dpw)
Continuity: g : L =0
y ot T T oy | oz
¥ — Momentum: ¢(fu) N d(pu?) . o puv) + d(puw) _ a_p+ | 07w N a:""x,v + a:rxz
dt dx dy dz dx Re, | Ox dy dz
Y - Momentum: 9(pv) _dlpuv) d(pv*) Olpvw) _ _dp 1 il + a:r” + a:rﬁ
dt dx dy dz dy Re | ox dy dz
Z - Momentum d(ow)  dtpuw)  d(pvw) dpw’) _ _8p 1 (%Fa 9T OTa
dt Ox dy Oz dz Re,| Ox dy Oz
Energy: .
IE ) . J(uE;) N O(vEy) N OwEr)  Bup) dwp) dwp) 1 |94 N dq, N d¢z
ot Ox dy dz Ox dy Oz Re Pr. | Ox dy Oz
1
+ Re, T[u‘:‘m+vrx?+w1‘ﬂ]+ g(urx:, +V Tyt WTy) + E[u'rxz+v'ryz+wrzz]



Blackbirad

https://www.youtube.com/watch?v=yCsgolc_fzl
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Blackbird tailwind
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Blackbird tailwind
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