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Abstract: In this paper, the 3/4 open-jet closed circuit model
wind tunnel with a ratio of 1 : 15 was taken as the research
object. By placing the Ahmed body model with different
proportions, the combination of experiment and numerical
simulation was conducted to study the influence of blockage
ratio on nozzle wind speed measurement by using the nozzle
method and the plenum method. The results indicated that,
for different blockage ratios, the measurement error of the
plenum method was slightly larger than that of the nozzle
method, but the sensitivity of the plenum method to the
correction coefficient was significantly lower than that of the
nozzle method i. e., more working conditions could be
corrected with fewer correction coefficient for plenum
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method, which meant that the plenum method was easier to
be corrected.
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Fig.1 Schematic of geometric model of wind

tunnel numerical simulation

G875 IEA R BUE 7 AR Y B e 5 B8R 034
TE IS RIS ST IR S T i S BE [ AL 52 3130
FLZ U0 B RE A, A6 B XU BE T 8 ST 70 52 A
73 U A5 7R A X A B2 R 533 T R E T
RANS FEHEZRF W] LI ke BT R IRE RGN
R TR R = S B T o 50 T B 38 PR i I AR A T SR R
o H A5 U R R B #E H (velocity inlet)
FH R Coutflow) 254, & J7F 5 B k3 XU H (inlet

vent) {4,

AR R A RG] S5 o e 175 450 R 28 IR P9 <0
FRRE M W 1 P ok 3 X 1 O e R B e 4 40 m e
s LB/ EEFE IOm s L HEBERNS m .
s AR TANREE T, AR TR ENR 1 PR, A
H 5t O 2Z 8] s B W el 1: 6, Fr IR T
PRUERE 3R B AR P S 7 BB 7E A 1 b v B AH B
W3R . THE e 1k A3 25 2 W S — B 8 XA =X
15 EIHE , J5 2 ARG B 1 — B XU 3R
FRZEWSEE) 107° LI, 6] i3t 35 3 b R0 9 3 32
TEATARAGET , A TR,

#1 ITRIEE

Tab.1 Settings of working conditions

THIFS BEOHEE/(m e+ s™1) AH#EE/(mesD)
1 10 1. 67
2 15 2.50
3 20 3.33
4 25 4,17
5 30 5. 00
6 35 5.83
7 40 6. 67
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Tab.2 Test conditions of wind tunnel model

BN
wwre S womme B
B 8 /mm

1~7 3.0 150 10~40
8§~14 5.6 150 10~40
15~21 8.0 150 10~40
22~28 10.0 100 10~40
29~35 10.0 150 10~40
36~42 10.0 200 10~40
43~49 10.0 250 10~40

2.2 BEENENE

— AN BE B AT G 4 150 mm b ELITR R
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Tab.3 Wind speed of reference point for each working condition obtained by PIV

&ﬂm *ﬁggﬁﬁﬁﬁ—iﬁ %%)ﬁmﬁ/(m . Sil)
BE BT /mm 10 15 20 25 30 35 10
3.0 150 10. 045 15. 002 19. 727 25.174 30. 650 35.072 40, 543
5.6 150 10. 030 14. 960 19. 621 25.012 29. 310 34. 239 39. 237
8.0 150 9. 659 14. 799 19. 411 24.976 28. 969 33. 816 38. 560
10.0 100 9.114 13. 812 18. 283 22.734 26. 975 31. 225 36. 156
10.0 150 9. 386 14. 496 19. 101 24.998 28. 854 33. 314 38.103
10.0 200 10. 410 14. 728 19. 852 24. 550 29. 390 34. 560 39. 584
10.0 250 10. 250 14. 986 20. 067 25.176 30. 066 35. 203 40. 365
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Fig.2 Pressure measurement positions of nozzle method

and plenum method
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Fig.3 Changes of measuring absolute errors of nozzle
method and plenum method as different variants
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Pressure contour on cross-section of x-axis
nozzle method measurement points at different
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plenum method measurement points at
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