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Abstract : The effect of blockage ratio on wind tunnel testing of small vertical-axis wind turbine has been
investigated in this study. Height and rotor diameter of the three blades Darrieus vertical axis wind turbine used
in present test were 0.4m and 0.35m respectively. We measured the wind speeds and power coefficient at three
different wind tunnels where blockage ratio were 3.5%, 13.4% and 24.7% respectively. The test results show that
the measured powers have been strongly influenced by blockage ratio, generally increased as the blockage ratio
increases. The maximum power at higher blockage ratio has been obtained at relatively high tip speed ratio
compared with that at low blockage ratio. The measured power coefficients under high blockage ratio can be
improved from proper correction using the simple correction equation based on blockage factor. In present study,
the correction error for power coefficient can be less than 5%, however correction effectiveness reveals relatively

poor at high blockage ratio and low wind speed.
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Table 1 Specification of wind tunnel and blockage ratio

Wind tunnel

Circulation type

‘Width
(m)

Height
(m)

Length
(m)

Wind speed
(m/s)

Blockage ratio
(%)

High speed test section

Closed circuit

5

25

20

05 ~ 30

35

Small wind tunnel

Open circuit

1

15

5

03 ~ 20

134

Snow wind tunnel

Closed circuit

09

06

4

0~10

24.7

(¢) Snow wind tunnel

Fig. 2 Wind turbine at wind tunnel
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Table 2 Experimental condition
Wind speed TSR
1 35% 4m/s, bm/s, 6m/s
4m/s, bmy/s, 6m/s
4m/s, bmy/s, 6m/s

Case | Blockage ratio
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Fig. 4 Relationships between Blockage Factor and TSR
under three different blockage ratio : (a) wind speed 4m/s,
(b) wind speed 5m/s, (c) wind speed 6m/s
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Table 3 Errors of measured power coefficients before
and after correction

Error of maximum Error of maximum

Wind Cp before Cp after
speed correction(%) correction(%)
35% | 134% | 24.7% | 35% | 13.4% | 24.7%

4m/s 0 148 | %45 0 45 62.8
5my/s 0 75 40.0 0 -1.8 | 166

6m/s 0 47 215 0 -32 | 07
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