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APPENDIX 10.2
WIND SPEED CALCULATIONS FOR HUB HEIGHT
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A GOOD PRACTICE GUIDE TO THE APPLICATION OF ETSU-R-97 FOR THE  nstitute of
ASSESSMENT AND RATING OF WIND TURBINE NOISE X Acoustics

Wind Shear Corrections

Basing the predictions on sound power data tested in accordance with the IEC 61400-11 standard,(or
equivalent) should mean that the wind reference used corresponds to hub height wind speeds, standardised
to 10 m height using a fixed correction (see Annex A). These predictions can then be compared to
background levels and/or associated noise limits derived using an equivalent wind speed reference, which
will have wind shear taken into account directly.

When this is not the case, for example when considering background data measured against direct wind
speed measurements at 10 m height, it is necessary to apply corrections to account for this. Any such
corrections should be clearly outlined and detailed in any noise assessment so that they can be reviewed by
any assessor. The assessment should be made using the most detailed information available.

Examples of methods which can be used to correct predictions to account for wind shear effects, when only
using a 10 m mast, are included in Supplementary Guidance Note 4 (wind shear). This note presents
methods to calculate corrections on the basis of long-term data measured at different heights, but as such
data may not be available for a specific site, typical shear values are also presented. Alternatively, similarly
derived corrections representing typical (average) shear values can be applied to the wind speed reference
used for the derived typical background noise levels.

The following simplified method is proposed for ease of use: applying a fixed correction by subtracting the
following factors from the wind speed reference used in the turbine predictions: 1 m/s for turbine hub heights
of up to 30 m, 2 m/s for hub heights of up to 60 m and 3 m/s for hub heights of more than 60 m. Such a
generic approach would be suitable in the context of a study made using a 10 m mast to limit costs, in the
absence of site-specific data.

If it can be demonstrated that the predicted levels are below the applicable lower fixed limits regardless of
wind speed, it can be seen that wind shear would not have an effect on the assessment and this may form
the basis of a suitable planning condition.
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APPENDIX 10.3
CALIBRATION CERTIFICATES OF NOISE INSTRUM@@‘C'\
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MTS Calibration Ltd, o
ﬁ M ’ The Grange Business Centre, %
‘\\ Belasis Avenue, @/
3

Billingham TS23 1LG,

ca ' i br a ti On TelephonEo?g':Sn:Z 876 410
CERTIFICATE OF CALIBRATION Page 1 of 11 pages
Approved Signatory:
Issued by: MTS Calibration Ltd j %/) ff-—-—
Date of Issue: 13 July 2021 Certificate Number: 36055 Tony Sherris

— Sound Level Meter
Sound Levgl Meter Periodic Tests to EN 61672-3: 201 3 Class 1

Client: Environmental Measurements Instrument Make: Larson Davis

Unit 12, Tallaght Business Centre Instrument Model: LxTiL

Whitestown Business Park Serial Number:

Co.Dublin 24, Ireland
Associated Equipment Make Model Serial number
Preampiifier Larson Davis PRMLXTIL 069930
Microphone PCB 377802 305497
Cafibvator Beiel & Kjgwr 473 2343068
Cafbrator suppiied by MTS for #is caiteaton

Test results summary, detailed results are shown on §ub§equant pages.

Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 Class 1

Tests performed Section Resuits of test Page Comments

Caliveation Certficate = 1

Addiianal information 2

L with C 10 No Limit 3
Sar-Ganersted Noioe n No Limi 3

F ¥ &nd Ti = 1kMz 14 Complies 3
Long term stabiity 15 Complies 3

High atabiity 21 Complies 3

Acousic Tests 12 Complies 4

Frequency YWaighting A 13 Complies 5

Frequency Weghting C 13 Complies L]

Fraquency Weighting Z 13 Complies 7

Level Unearity 16 Complies 3

Level Linesrty Range Contrel 17 ¥ na SLM oaly has one rarge

Tormeburs Response 1% Complies L]
Peax C scund kval 19 Complies 10

Cverload indication 2 Complies 1

The instrument was within the above specific ation as received - no modifications were made

The sound level meter submitted for testing has successtully completed the periodic tests of IEC 61672-3: 2013 for the environmental conditions under which the tests were
performed, As evidence was publicly avaliable, from an independent testing organisation responsibie for approving the results of pattern evalustion tests performed in
accordance with IEC 61672-2: 2003, to demonstrate that the model of sound leve! meter fully condormed to the Class 1 specifications in IEC 61672-1: 2013, the sound level
meter submitted for testing conforms to thve Class 1 specfications of IEC 61672-1: 203

Additional tests performed Reference
fur y 38057 Sew sodnional certficate
Fiter calbraion, third ocave of octave 36055F Ses additional certificae

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accrediation
Service. It provides traceability of measurernent {o the S1 sysiem of units andior 10 units of measuremeant realiced at the
Naticnal Physical Laboratory or other recognised national metrology institules, This cerificate may not be reproduced other

than in full, except with the prior written approval of the issuing Eaberatory.
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CANDIDATE TURBINE MANUFACTURER’S NOISE EMISSICGIN-DATA
T Hub height wind speeds [mis
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6.3 Hz 172 | 161 | 146 | 177 | 203 | 247 | 254 | 258 | 263 | 272 | 282 | 287 | 200 | 200 | 280 | 2387 | 284 | &y
8 Hz 232 | 2268 | 26 | 247 | 284 | M7 | 324 | 328 | 332 | 330 | 346 | 340 | 350 | Mo | 47 | 45 | 349 | 338
10 Hz 287 | 284 | 270 | 210 | 246 | 270 | 387 | 200 | 303 | 398 | 403 | 405 | 404 | 402 | 200 | 306 | 309 | 3s8
12.5Hz 238 | 239 | 338 | 260 | 405 | 438 | 447 | 440 | 451 | 455 | 457 | 457 | 455 | 452 | 448 | 445 | 440 | 438
16 Hz 202 | 207 | 400 | 430 | 4668 | 400 | 500 | 510 | 661 | 513 | 514 | 512 | 508 | 505 | 500 | 406 | 404 | 428
20 Hz 438 | 445 | 452 | 482 | 518 | 551 | 6641 | 562 | 562 | 583 | 562 | 550 | 554 | 550 | 545 | 540 | 534 | 530
25Hz 461 | 401 | 504 | 531 | 567 | 500 | 610 | 610 | 610 | 610 | 607 | 603 | 597 | 503 | se7 | 582 | 576 | 57A
3.5 Hz 524 | 535 | 548 | 578 | 614 | 846 | 657 | 657 | 857 | 655 | 650 | 848 | 630 | 634 | 628 | 823 | 616 | 611
40 Hz 564 | 578 | 503 | 623 | 658 | 804 | 70.2 | 702 | 700 | 698 | 602 | 887 | 680 | G674 | 668 | 862 | 655 | 650
50 Hz 500 | 615 | 631 | 661 | 687 | 720 | 741 | 740 | 730 | 736 | 720 | 722 | 716 | 70@ | 702 | 897 | 600 | 684
63 Hz 632 | 640 | 667 | 608 | 733 | 785 | 778 | 776 | 776 | 774 | 763 | 757 | 4o | 743 | 738 | 730 | 723 | Ti8
80 Hz 665 | 682 | 704 | 731 | 767 | 700 | 814 | 810 | 808 | s04 | o6 | 7eo | 7aq | 774 | 788 | 782 | 755 | 750
100 Hz 602 | 709 | 720 | 760 | 7o5 | @27 | s40 | 238 | 836 | 831 | 823 | 818 | soe | s02 | 7o5 | 7o | 7R | 7T
125 Hz 716 | 734 | 754 | 784 | 820 | 852 | 866 | 863 | 361 | B56 | 848 | 341 | 833 | 826 | 820 | 314 | gO8 | 802
160 Hz 740 | 757 | 777 | 808 | 843 | 875 | 838 | 887 | 884 | 880 | 871 | 365 | 857 | 861 | 844 | 830 | 833 | 828
200 Hz 760 | 775 | 795 | 825 | 861 | 803 | 006 | o04 | 002 | BO8 | 800 | 383 | B76 | B71 | 864 | 850 | 853 | 840
250 Hz 775 | 7o1 | 810 | =40 | 876 | o0& | 020 | @19 | 967 | o3 | o06 | so0 | o3 | ses | ss2 | 877 | BT | 867
315 Hz 760 | 803 | 821 | 862 | 887 | @20 | 032 | @31 | 020 | 025 | 910 | 914 | poe | o03 | o7 | 803 | ses | 854
400 Hz 201 | 813 | 820 | 260 | 205 | 928 | o040 | 930 | 038 | 035 | 900 | 625 | o020 | @15 | 911 | o0o7 | ooz | 00
500 Hz 802 | 819 | 833 | 864 | 200 | 932 | 044 | 943 | 042 | 040 | 936 | 933 | 026 | @25 | @21 | 018 | 014 | 2141
630 Hz 814 | 822 | B34 | 865 | 200 | 933 | 045 | 944 | 044 | 043 | o040 | 928 | 035 | 032 | 920 | o26 | @23 | @20
800 Hz 217 | 822 | 830 | 262 | 208 | 931 | 042 | 942 | 042 | 042 | o4 | 040 | 03e | 037 | 934 | 033 | 030 | 928
1 kHz 217 | 818 | 824 | 255 | 202 | 925 | 035 | 936 | 937 | @38 | 939 | o290 | 3o | @38 | 937 | 036 | @34 | @33
1.25 kHz 214 | 812 | 814 | 246 | 282 | 916 | 925 | 927 | 928 | 931 | 934 | 938 | 937 | e3g | g3y | 937 | @36 | 938
1.6 kHz 208 | 802 | 80O | 231 | 2638 | 902 | 011 | 912 | 905 | 020 | 926 | o290 | o3z | o34 | 935 | 036 | 036 | 038
2 kHz 00 | 789 | 783 | 815 | 852 | 886 | 804 | 207 | 900 | 006 | 945 | 920 | @25 | 628 | 230 | 932 | @33 | 934
2.5 kHz 780 | 774 | 783 | 705 | 232 | 887 | 874 | 877 | 882 | 800 | 904 | 900 | 015 | oi9 | 923 | 026 | @28 | 930
3.15 kHz 775 | 755 | 730 | 771 | 208 | 843 | 850 | 254 | 850 | 870 | 264 | 803 | 002 | o0& | 913 | o107 | @24 | @23
4 kHz 758 | 732 | 710 | 742 | 780 | 815 | 821 | =26 | 832 | 845 | 263 | 875 | a6 | 804 | 200 | 905 | @11 | 914
5 kHz 738 | 707 | 670 | 712 | 750 | 786 | 7.0 | 706 | 804 | 810 | =40 | 855 | pee | 877 | s28 | 802 | eog | 203
6.3 kHz 716 | 679 | 644 | 677 | 78 | 752 | 755 | 762 | 774 | 7ao | 814 | 831 | a7 | 855 | 268 | 876 | 664 | S50
& kHz B0 | 46 | 604 | 838 | 677 | 713 | 716 | 723 | 734 | 754 | 783 | 204 | G272 | B35 | 48 | 856 | 666 | 873
10 kHz 662 | B1.2 | 584 | 507 | 636 | 673 | 674 | 684 | 806 | 710 | 752 | 775 | 797 | 812 | 228 | 836 | B47 | 855
A-wgt 217 | 919 | 028 | 950 | 205 | 028 | 103.0 | 103.0 | 103.0 | 1030 | 1030 | 1030 | 102.0 | 103.0 | 1020 | 103.0 | 1020 | 103.0
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