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Abstract: In order to study the formation principle of obstructing phenomenon and its influence on the results of wind speed calibration,
this paper establishes the flow field simulation models of meteorological wind speed calibration for different blockage ratio. The influence
of different blockage ratio conditions on the flow field of cylindrical and cuboid wind tunnel test section is simulated. The existing
theoretical model and comparison method adopt a single correction coefficient to correct the wind speed indication value at all calibration
points, which leads to deviation in the correction of low. With this in mind, a piecewise correction method is proposed to calculate the
blocking correction coefficient independently for each calibration point. Combined with the anemometer calibration data of EC9-1, ELI5-
1A and ZQZ-TF, the influence of the piecewise correction method and the existing methods on the anemometer measurement
characteristics of is compared. The experimental results indicate that the three obstruction correction methods can improve the
measurement characteristics of anemometer, such as measurement error and frequency equation, which makes the indexes of slope,
intercept, indicating value and frequency equation of anemometers are closer to the calibration data in standard wind tunnel. The
piecewise correction method has the most significant effect on improving the overall deviation degree of the three types of anemometers.
The deviation degree of the anemometer corrected by the piecewise correction method is closest to the value measured by the standard
wind tunnel.
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Fig. 1  Geometry model of test section of wind tunnel

1.2 PFHELL

SR FH AT A2 1 DR A Je g ot A v, BEL 2 L 1 2 S0
KGR A AR AN SR 3 GE AR IR B DT VA LA B [
E I L) T8I G B A0 T 1) b 4552 AR5 XU 3
B A AR MR, B R E AR (UG (R
004-2011 [ 3l T4 ufi MK 1) XUk A% g 2 A6 2 B AR )
(JIGA31-86DEM6 U A fiH = XU 1) XL 3 24 5 iod 2 ) 11
[ #h ASTM Il i #% 78 ( Standard Test Method for
Determining the Performance of a Cup Anemometer or
Propeller Anemometer) YJHL5E | 75 PHZE LT 5. 0%, B
T TE BB 2 5% A R R 22 TR 72, A58k 2%
TEASRCHE A B R 25 vE N

e=vE -V, (3)
A e AR AR IR 2E MG 5 v, WAERARTESS | D

$, BHZE AR 5. 0% Atk 1, BHZE LB 5. 0% T
BINETEIRSEL W V, 8 | A RME s AR E XU (A Y

LR A TS0 30 o XU 18 X R A% St
FE A EC9-1 M ELIS-1A B Fl ZQZ-TF %, 7 3¢
R 112 A A2 R B 2 T AR Al b X 3 281 8 %
HIe B S AN FFI i, a1 s, A5 1Y SR
FETH A % s [T 8 AN Sl o3 Fn e HAE S0 1) 3t [
A AINE & AT A

=1 tEESFEETMRMPEELL
Table 1 Obstructing area and blockage

ratio of anemometers

L R A B [ % R3]t B

femyyms  SRHZEMB, MHEH, SHEER  MHEH/
cm? % cm? %
EC9-1 107. 46 5.5 97. 86 1.5
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Fig. 3 Cut plots of velocity vector of test section
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Fig. 4 Simulation results of central axial velocity gradient
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Table 2 Obstructing correction coefficient based

on the comparison method
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Table 3 Obstructing correction coefficient based

on the piecewise correction method

J% v,/ Vi/ E/ = £
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1 30.1 28.8 1.045
ECO-T 5 307 29.7 1.034 03% 1.039
29.7 28.6 1.038
ELISSIA 40 5 2.5 Loy 1% 1.033
30. 4 2.4 1.034
ZQZTE 5 304 29.3 1.03g 0-3% 1.036
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Table 4 Obstructing correction results

o HLARAE IR AT ek BLIERE TEJ5 P R B/ (mes ™) TERR b T )
S PR/ (mesT) e Hhg: SrEEBIE R/ (mes™)
1.8 1.9 1.9 2.0 2.0
4.8 5.0 5.0 5.1 5.0
9.9 10.2 10.3 10. 4 10.3
EC9-1 14.9 15.4 15.5 15.7 15.5
19.9 20.6 20.7 21.2 21.0
24.7 25.6 25.7 26.0 25.9
29.9 30.9 31.1 31.2 31.1
1.8 1.9 1.9 1.9 1.9
4.7 4.9 4.9 5.0 5.0
9.6 10.0 9.9 10.0 10.0
EL15-1A 14.6 15.2 15. 1 15.2 15.0
19.5 20.3 20. 1 20.3 19.9
24.6 25.7 25. 4 25.5 24.8
29.3 30.6 30.3 30.5 29.8
1.7 1.8 1.8 1.8 1.9
4.6 4.8 4.8 4.8 5.0
9.6 10.0 9.9 9.8 9.9
7ZQZ-TF 14.6 15.2 15.1 15.1 15.3
19.5 20.3 20.2 20.3 20.3
24.3 25.2 25.2 25. 4 25.4
29. 4 30.6 30.5 30.4 30. 4
x5 ERESFMEFEILL
Table S Comparison of anemometer frequency equations
WAy A EC9-1 EL15-1A ZQZ-TF
BH ZE4& 1E i v = 0.096f + 0. 164 v = 0.050f + 0. 447 v = 0.101f + 0.300
PNy SIL A v = 0.096f + 0. 113 v = 0.047f + 0. 435 v = 0.097f + 0.272
HBEEIE v = 0.096f + 0.118 v = 0.048f + 0.438 v = 0.097f
SEEBIEREIE v = 0.095+0.111 v = 0.048f + 0.359 v = 0.097f
B )y v = 0.096f + 0.008 v = 0.049f + 0. 282 v = 0.097f + 0. 151
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Fig.5 Comparison of average deviation of

three types of anemometers
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