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An Experimental Study of Test Section Velocity Calibration

for Low-Speed Wind Tunnel
Se-Yoon Oh*, Jong-Geon Lee*, Sung-Cheol Kim* Sang-Ho Kim* and Seung-Ki Ahn*

ABSTRACT

The purpose of this research is to determine the calibration constants of the wind

speed measurement systems required to calculate the wind tunnel velocity in the test

section. In the present work, the aerodynamic calibration tests of the test section were

conducted in the Agency for Defense Development's Low-Speed Wind Tunnel. The

test speed ranged from 10 to 100 m/s with a reference pitot-static pressure probe. The

validity of the calibration results was evaluated by comparing them with the previous

calibration constants. The calibration results show that fair to good agreement is

obtained with resonable accuracy.
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Fig. 5. Facility instruments and calibration set-up
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Table 1. Reference pressure transducers

Line A, B Sensor Range /
Uncertainty
i(rilcl);tractlon Po(=P.) |-
Contraction 1,000 torr
outlet Pey(=Py) | (#19.0 psia)
Absolute
+10 torr
(£0.19 psid)
Low range
BEtWeen. AP (= q,,) | differential
'ContraCtlon = P¢,—Pc, | £100 mbar
inlet/outlet (145 oot
High range
differential

Table 2. Experiment pressure transducers

Pitot-static Sensor Range /
Probe Uncertainty
Barocel” P +1.0 psid
® +10" H,O
Barocel© | Py,
arose ) (+036 psid)
Mensor -5.0~0.5 psid
PCS 400 +5.0 psid
(Differential) | with 0.01%FS
Pressure Rusk
uska
Calibrat . i
alibrator 7950 xi 0.002 psia
Barometric or
( 0.01% reading
reference)
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Table 3. Repeatability results (Line B) 0.03 : : :
yBL(NEW) =+0.0018966x +0.02331
Present Previous 0.028y_ (OLD) =+0.0052503x +0.02090
(Mean + 20) (Mean % 20) 006 __ Lttt ;o F
] 0.0243{:*". == i
Wind speed : 36.6 m/s 0.022% Ygr(NEW) = -0.00010321x +0.02545
+ Y. (OLD) =-0.00015070x +0.02500
k 0.0253 + 0.0001 | 0.0247 + 0.0005 g ooz, T
) ) + 0. ) + Q. s
0.018
kq 0.9809 + 0.0001 0.9860 + 0.0002 0.016/
0.014
Wind speed : 55.8 m/s 0.012 Line B Low-Speed
’ + Line B High Speed
k, | 0.0254 + 0.0001 | 0.0249 + 0.0001 2 3 a5 6 7
pc1-pc2, kPa
k, | 09805 + 0.0001 | 0.9834 + 0.0002 Fig. 6. k; vs. Pci—Pe,
0995 Line B Low-Speed
+ Line B Low-Spee
Table 4. Calibration coefficient results (Line B) »_Line B High Speed
Slope Offset 0.99
Low Range AV, = 0.1068+0.0382 m/s crogss.} g (NEW) = -0.002197 1x +0.98220
Zoss”,
Present | +0.0018966 +0.02331 iy Y(OLD) =700073723x+0.99398
k 2 a2 & a 3 : 3
* | Previous | +0.0052503 +0.02090 ooal T
AN Ygr(NEW) = -0.00000745x +0.98124
" Present -0.0021971 +0.98220 Ygi(OLD) = -0.00010970x +0.98376
" | Previous | -0.0073723 +0.99396 e T
pc1-pc2, kPa
High Range AV _ = 0.1364+0.0222 m/s Fig. 7. kq vs. Po,—Pe,
* | Previous | -0.00015070 +0.02500 ky b k= %‘O] 27}0}7%4 i‘%‘j off uhe} of
| Present | 000000745 +0.98124 a4 wssty] wel s WMl st ko
ko ®WalFL&7]e dA)s T3 5 S=A
| Previous | -0.00010970 +0.98376 o HERIE71% )= T 25 ]
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