Table I Typical boundary-layer wind tunnel characteritistics
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Wind Tunnel Property Range
Tunnel height H;, (m) 0.5 ® 2:5
Tunnel width W, {(m) 0.5 ® 4.0
Tunnel length L;  (m) 1.0 » 30.0
Boundary depth § (m) 0.10 =« 2.0
Roughness z, (mm) 0.01 & 15.0
Velocity U, (m/s) 0.0 ¢ 36.0
Integral scale

- (m) - 0.06 < 0.6
Temperature gradient

dg/dz (°C/m) 0.0 ¢ 200.0
Hi1l height h (m) 0.02 o 0.5
Hi11 half width L (m) 0.0 & 2.0
Resolution Az (mm) 0.1
Surface friction

Ci/2 (dimensionless) 0.0005 « 0.0040
Richardson number

Ri;  (dimensionless) 0.0 & 1.0
Monin-Obukhov length

L (m) 0.065 & ©
Turbulence_intensity

fursjHE/N 0.01 &  0.30

Powerslaw coefficient
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Table II Typical wind tunnel and field parameter ranges

Dimensionless Parameter Wind-tunnel Range Field Range
Reynolds number 0 s 7.0x10° 0 o 6.0x10°
Re, = Uh/v
Richardson number -1.0 « 1.0 -1.0 « 1.0
Ri, = q(dT/dz)h
A QJT_%_)—
Prandtl number 0.72 0.72
Pr = uCp/k
Skin frictioncoefficient 0.006 « 0.004 0.001 o 0.004

or Stanton number
C,/2 = (u,/U,)°

St = q/(,onAT)o
Insolation parameter 0.002 ¢ o 2.5x107
Fr, = __(UT,)
(o[T, - T,IL)

Scaling lengths

a)

¢

z,/h 2x10° e 0.25 3.0x107 & 0.15

§/h 0.20 s 50.0 0.10 & 100

h/L 0.05 ¢ w© 2x10% o ®

A/L 0.06 o o 0.001 o o

h/H, 0.01 & 0.15 --

L,/L 0.0 s 30.0 --

h/L., 0.0 e 5.0 -360 o 240
Power-law coefficient 0.05 ¢ 0.8 0.05 e 0.7

[+
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d. Boundary layer generation with jets (Teunissen,197)

Figure 4 Alternative methods for generating boundary layer flows in a

meteorological wind tunnel (Plate, 1982)
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(A) THE EPA WATER CHANNEL/TOWING TANK.

Figure 7 Large stratified water channel/towing tank
(Environmental Protection Agency, Raleigh, NC)
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