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Objective

. Compare anemometers and AQ510 Sodar Tl measurements at different heights;
. Determine possible avenues for improvement of the use of AQ510 Sodar for Tl measurements

Data Sources

1. Tower Data collected at Sentrex Wind’s 203m validation/verification tower, located in Barons, AB

2. SoDAR Data collected from AQ510 WindFinder with measurement heights from 40m to 200m, located approximately 200m
south of the validation tower

3. Data span: Sept 18 2018 18:00 to November 16" 2018 17:50

4. Total number of days: 58

Methodology

Turbulence Intensity Formula used:
Tl=o,/U

TI: Turbulence Intensity 10 min (%)
oy : 10 minute standard deviation of the horizontal wind speed (m/s)
U : 10 min horizontal mean wind speed (m/s)

AQ510 Tl values were compared to both anemometers at each of the following heights: 40m, 80m, 120m, 160m, and 200m

RESULTS AND CONCLUSIONS

. The AQ510 performs well when we look at the general trend of Tl values over time
. Tl Histograms from the AQ510 and the anemometers are similar (useful for averaged Tl values over a measurement
campaign)
. Mean Tl values over the period are very similar between the AQ510 and the anemometers
. The correlation trend line between AQ510 Tl and anemometer Tl is similar to the trend line between both anemometers
. There are higher differences in TI measurements from the AQ510 and the anemometers over low wind speeds
. Linked to measurements principle
. Cup anemometer inertia affects reading at low wind speeds and reduce the standard deviation compared to
AQ510 measurements
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The AQ510 performs well in measuring mean Tl over the period, standing always between the NRG Class 1
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5% Wind Speed Cross Correlation at120m
1 High
7
20 &
v
E 15 .
= Z
@ &
8 o
O ®
Q@ 10 y 50.97x +0.21 Q
Z R“ =0.984
5
B Low
O " - —
0 5 10 15 20 25
AQ510 (m/s)
Data Overview
NRG Class | — Thies cup |l -+ 200m
NRG Class | ———— Thies cup Il + 160m
NRG Class | —— Thies cup I - 120m
NRG Class | ——g—— Thiescup Il + 80m
NRG Class | —— Thies cup Il + 40m
330deg 150 deg [ | 1 om
Met mast (200m) AQ510 Sodar
02 ITlat12|{)m ‘ ‘
0.18 -¢r?:s:oCup L}
0.16
0.14
_‘?0“2
3 o
< 0.08
0.06
0.04
0.02
o L . .
0 10 20 30 40 50 60 70
T (%)
O AQS10-ThiesCupll O AQ510-NRG Class 1 Thies Cup Il - NRG Class 1|
= Delta Tl timeseries at120m
e \ T { T \ T T
F 40 . o
Lo 3 -
f kil 20 Sdlia. aaapat. . 63 RacBenocs Do -‘Qﬁm‘r 5 £ &
3 P Aty : ) i g N S Y ok s
F ‘ W"Vﬁmﬁ ; o’ !-6m W j
0 20 — - -
g | 0l | | | \ | | |
< Sep 21 Sep 22 Sep 23 Sep 24 Sep 26 Sep 26 Sep 27 Sep 28 Sep29
2018
—— NRG Class 1 avg AQ510 avg NRG Class 1 std —AOMOstd]
T T T T T ‘ T I" T T
210 | | ‘
: -\ 1T . ’
" 1|l I\ | |
§ ‘ ',M H‘ . ‘ \' \\“ W\J “\| /},‘ , W\‘M |‘ ‘ ’
ﬁsw YRR h L" AW TR BPALY i
ko) W)l ,ﬁlﬂ r l.l'\ m / | T / J |
& i\ 4 UL " | A \
s | {1 N A " “\M(‘ g
[ N%—w""" . ——“'"-’rul.‘ — 'M r\'lMM'M'w\ 2V N - | ,Wv'i.*| U
Sep 21 Sep 22 Sep23 Sep 24 Sep25 Sep26 Sep27 Sep 28 Sep29
2018

wind speeds.

Examination of the time series (individual 10-minute points) showed that differences in standard
deviations, rather than differences in wind speeds between the anemometer and the AQ510 had more
effect on the calculated Tl. It was noted in the investigation that this situation tended to occur at low




