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ABSTRACT A wind tunnel provides artificial airflow around a model throughout the test section for investigating aerodynamic loads.
It has various applications, which include demonstration of aerodynamic loads in the building, automobile, wind energy, and aircraft
industries. However, owing to the high equipment costs and space-requirements of wind tunnels, it is challenging for numerous
studies to utilize a wind tunnel. Therefore, a digital wind tunnel can be utilized as an alternative for experimental research because it
occupies a significantly smaller space and is easily operable. In this study, we performed airfoil testing based on velocity field
measurements utilizing a digital wind tunnel. This wind tunnel can potentially be utilized to test the full-range aerodynamic
characteristics of airfoils.

Key words Digital wind tunnel(t] 2| & %), Wind tunnel test(Z% A| &), Airfoil(2] &), Angle of attack(2-2-7})
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Table 1. Specification for DC fan of Digital wind tunnel

ltem Digital wind New Digital
tunnel—base wind tunnel
Rated voltage 48 VDC 24 VDC
Input currents 0.4 A 0.88 A
Rotational speed 2900 RPM 4,600 RPM
Max, flow 145 CFM 200.9 CFM
Life expectanc, 70,000 hr
- _
P v (at 457, 15~65% RH)

Table 2. Size of digital wind tunnel (unit: mm)

It Digital wind New Digital
em tunnel—base wind tunnel
Height 1,548 1,470
External size
Width 1,058 1,565
Inner size Length 1,610 3,250
(testable size) Height 1,450 985
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Fig. 6. Comparison of the base digital wind tunnel and the
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Fig. 7. PWM control system of the new digital wind tunnel
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Table 3. HHF—SD1 Specification

Measurement Range Resolution Accuracy
0.2 ~ 0,01 m/s +(5 %+a) measure or
Wind speed | 5.0 m/s +(1 %+a) full scale,
[m/s] 51~ whichever is greater,
’ 0.1 m/s _
25.0 m/s (a=0.1m/s)
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Table 4. Wind speed measurement results of XY Plane at
maximum wind speed condition (unit: m/s)

ltem | XY=8 | XY=7 | XY=6 | XY=5 | XY=4 | XY=3 | XY—2 | XY=

average

u |6.66|6.66|665]|666]|665|666]|6.67|668| 666

o 0.03]0.04| 004|004 |0.04|0,05]|0,04]0.05]| 0,04

TT [%)| 0.53 | 0.56 | 0.60 | 0.61 | 0.66 | 0.70 | 0.68 | 0.72 | 0.63
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Table 6. Specifications of wind tunnel equipments
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(b) Wind tunnel with airfoil

Fig. 15. The final appearance of the new wind tunnel

Equipment Model Specification Accuracy

Load cell | MCL—3A02—50N 50N 40.2% Table 7. Experimental condition

Encoder RI-QR24 0~360 deg 0.05% Celdliers YIS
Data loger | SDL-360R 16ch, 1,000 Hz - Wind speed [m/s] 6.66
Step motor | 34HE31-6004S | Step angle: 1.8 deg | £5.0% Chord length, ¢ [m] 0.1
Thermo— 0~50C, 0.8, Reynolds number [—] 45,000
hygrometer| MHB-382SD {(85% R.H. +3% Span length, 1 [m] 0.985
Barometer 10,0 ~ 1,100 hpa +2 hpa Roughness smooth
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