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DECIBEL - Main Result
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)

Calculation is done according to Finnish guideline “ Ympäristöhallinnon
ohjeita 2 | 2014”  from the Ministry of the Environment of Finland

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

Scale 1:200 000
New WTG Noise sensitive area

WTGs
WTG type Noise data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Creator Name Wind LwA,ref Pure
rated diameter height speed tones

[m] [kW] [m] [m] [m/s] [dB(A)]
1 396 511 7 098 841 95,0 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No
2 395 987 7 099 222 93,0 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No
3 395 511 7 099 638 92,0 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No
4 395 222 7 100 223 92,0 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No
5 396 288 7 100 128 95,0 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No
6 395 891 7 100 602 94,1 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No
7 397 471 7 100 130 97,3 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No
8 396 580 7 099 582 95,3 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No
9 397 101 7 099 270 96,1 VESTAS V136-3.45 3450 13... Yes VESTAS V136-3.45-3 450 3 450 137,0 182,0 USER Mode 0 - Clean blade 108,2 8,0 108,2 No

10 395 648 7 103 907 90,8 VESTAS V126-3.3 GridStrea... Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 USER Mode 0 - serrated trailing edges 8,0 105,9 No
11 396 500 7 103 774 95,0 VESTAS V126-3.3 GridStrea... Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 USER Mode 0 - serrated trailing edges 8,0 105,9 No
12 395 540 7 103 142 90,0 VESTAS V126-3.3 GridStrea... Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 USER Mode 0 - serrated trailing edges 8,0 105,9 No
13 394 928 7 103 860 87,0 VESTAS V126-3.3 GridStrea... Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 USER Mode 0 - serrated trailing edges 8,0 105,9 No

Calculation Results

Sound Level
Noise sensitive area Demands Sound Level Demands fulfilled ?
No. Name East North Z Imission Noise From Distance to Noise 2 dB

height WTGs noise penalty
demand applied

for one
or

more
WTGs

[m] [m] [dB(A)] [dB(A)] [m]
A Asuinrakennus (Hakuperäntie 202) 397 098 7 096 526 95,0 4,0 40,0 29,5 1 561 Yes No
B Asuinrakennus (Hakuperäntie 169) 396 724 7 096 452 92,5 4,0 40,0 29,4 1 576 Yes No
C Asuinrakennus (Säilyntie 285) 393 762 7 098 532 81,3 4,0 40,0 32,0 1 159 Yes No
D Asuinrakennus (Säilyntie 264) 393 460 7 098 729 84,1 4,0 40,0 31,0 1 325 Yes No
E Lomarakennus (977-405-85-7) 393 183 7 099 996 87,5 4,0 40,0 31,2 1 242 Yes No
F Lomarakennus (Hirvinevanhaara 147) 394 644 7 102 345 90,5 4,0 40,0 35,5 578 Yes No
G Lomarakennus (Hellalan metsätien haara) 397 466 7 101 921 95,3 4,0 40,0 34,3 966 Yes No
H Lomarakennus (Hellalan metsätie - Sonnila) 398 108 7 101 714 98,4 4,0 40,0 33,2 954 Yes No
I Lomarakennus (Hellalan metsätie - 977-405-43-0) 399 133 7 100 712 102,9 4,0 40,0 31,8 1 034 Yes No
J Lomarakennus (Hellalan metsätie - 977-405-47-0) 399 118 7 100 179 103,4 4,0 40,0 32,6 908 Yes No
K Lomarakennus (Pohjanneva - 977-405-36-0) 397 651 7 096 966 97,5 4,0 40,0 30,7 1 336 Yes No
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DECIBEL - Main Result
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)
Distances (m)
WTG A B C D E F G H I J K

1 2388 2398 2767 3053 3523 3970 3224 3287 3221 2930 2195
2 2916 2866 2330 2574 2909 3400 3077 3272 3481 3274 2803
3 3493 3409 2070 2243 2356 2843 3005 3325 3778 3647 3423
4 4145 4059 2235 2310 2052 2199 2813 3248 3941 3896 4063
5 3692 3701 2988 3155 3108 2760 2145 2414 2904 2830 3443
6 4251 4232 2970 3069 2775 2143 2054 2480 3244 3254 4040
7 3623 3753 4039 4249 4290 3591 1791 1707 1761 1647 3169
8 3099 3133 3008 3234 3422 3374 2501 2623 2792 2607 2827
9 2744 2843 3420 3681 3985 3936 2676 2643 2492 2212 2369

10 7522 7532 5697 5622 4623 1857 2692 3295 4728 5093 7224
11 7272 7325 5914 5890 5027 2342 2090 2613 4038 4447 6905
12 6797 6794 4941 4879 3931 1199 2280 2938 4337 4645 6527
13 7648 7622 5455 5337 4239 1541 3194 3836 5253 5577 7412
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DECIBEL - Detailed results
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)Noise calculation model: ISO 9613-2 Finland 8,0 m/s
Assumptions

Calculated L(DW) = LWA,ref + K + Dc - (Adiv + Aatm + Agr + Abar + Amisc) - Cmet
(when calculated with ground attenuation, then Dc = Domega)

LWA,ref: Sound pressure level at WTG
K: Pure tone
Dc: Directivity correction
Adiv: the attenuation due to geometrical divergence
Aatm: the attenuation due to atmospheric absorption
Agr: the attenuation due to ground effect
Abar: the attenuation due to a barrier
Amisc: the attenuation due to miscellaneous other effects
Cmet: Meteorological correction

Calculation Results

Noise sensitive area: A Asuinrakennus (Hakuperäntie 202)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 2 388 2 395 0 23,71 108,2 0,00 78,58 - - 0,00 0,00 - 0,00
2 2 916 2 921 0 20,90 108,2 0,00 80,31 - - 0,00 0,00 - 0,00
3 3 493 3 497 0 18,30 108,2 0,00 81,87 - - 0,00 0,00 - 0,00
4 4 145 4 149 0 15,80 108,2 0,00 83,36 - - 0,00 0,00 - 0,00
5 3 692 3 696 0 17,50 108,2 0,00 82,35 - - 0,00 0,00 - 0,00
6 4 251 4 254 0 15,44 108,2 0,00 83,58 - - 0,00 0,00 - 0,00
7 3 623 3 627 0 17,77 108,2 0,00 82,19 - - 0,00 0,00 - 0,00
8 3 099 3 104 0 20,03 108,2 0,00 80,84 - - 0,00 0,00 - 0,00
9 2 744 2 749 0 21,76 108,2 0,00 79,78 - - 0,00 0,00 - 0,00

10 7 522 7 523 0 7,64 105,9 0,00 88,53 - - 0,00 0,00 - 0,00
11 7 272 7 273 0 8,04 105,9 0,00 88,23 - - 0,00 0,00 - 0,00
12 6 797 6 798 0 8,84 105,9 0,00 87,65 - - 0,00 0,00 - 0,00
13 7 648 7 649 0 7,45 105,9 0,00 88,67 - - 0,00 0,00 - 0,00

Sum 29,50
- Data undefined due to calculation with octave data

Noise sensitive area: B Asuinrakennus (Hakuperäntie 169)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 2 398 2 405 0 23,65 108,2 0,00 78,62 - - 0,00 0,00 - 0,00
2 2 866 2 872 0 21,15 108,2 0,00 80,16 - - 0,00 0,00 - 0,00
3 3 409 3 413 0 18,65 108,2 0,00 81,66 - - 0,00 0,00 - 0,00
4 4 059 4 063 0 16,11 108,2 0,00 83,18 - - 0,00 0,00 - 0,00
5 3 701 3 706 0 17,46 108,2 0,00 82,38 - - 0,00 0,00 - 0,00
6 4 232 4 236 0 15,50 108,2 0,00 83,54 - - 0,00 0,00 - 0,00
7 3 753 3 757 0 17,26 108,2 0,00 82,50 - - 0,00 0,00 - 0,00
8 3 133 3 138 0 19,87 108,2 0,00 80,93 - - 0,00 0,00 - 0,00
9 2 843 2 848 0 21,26 108,2 0,00 80,09 - - 0,00 0,00 - 0,00

10 7 532 7 533 0 7,63 105,9 0,00 88,54 - - 0,00 0,00 - 0,00
11 7 325 7 326 0 7,96 105,9 0,00 88,30 - - 0,00 0,00 - 0,00
12 6 794 6 795 0 8,84 105,9 0,00 87,64 - - 0,00 0,00 - 0,00
13 7 622 7 623 0 7,49 105,9 0,00 88,64 - - 0,00 0,00 - 0,00

Sum 29,43
- Data undefined due to calculation with octave data

Noise sensitive area: C Asuinrakennus (Säilyntie 285)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 2 767 2 773 0 21,64 108,2 0,00 79,86 - - 0,00 0,00 - 0,00
2 2 330 2 338 0 24,04 108,2 0,00 78,38 - - 0,00 0,00 - 0,00
3 2 070 2 078 0 25,66 108,2 0,00 77,35 - - 0,00 0,00 - 0,00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)Noise calculation model: ISO 9613-2 Finland 8,0 m/s

...continued from previous page
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
4 2 235 2 243 0 24,62 108,2 0,00 78,01 - - 0,00 0,00 - 0,00
5 2 988 2 995 0 20,55 108,2 0,00 80,53 - - 0,00 0,00 - 0,00
6 2 970 2 976 0 20,63 108,2 0,00 80,47 - - 0,00 0,00 - 0,00
7 4 039 4 044 0 16,18 108,2 0,00 83,14 - - 0,00 0,00 - 0,00
8 3 008 3 014 0 20,45 108,2 0,00 80,58 - - 0,00 0,00 - 0,00
9 3 420 3 425 0 18,60 108,2 0,00 81,69 - - 0,00 0,00 - 0,00

10 5 697 5 699 0 10,92 105,9 0,00 86,12 - - 0,00 0,00 - 0,00
11 5 914 5 916 0 10,48 105,9 0,00 86,44 - - 0,00 0,00 - 0,00
12 4 941 4 944 0 12,59 105,9 0,00 84,88 - - 0,00 0,00 - 0,00
13 5 455 5 456 0 11,43 105,9 0,00 85,74 - - 0,00 0,00 - 0,00

Sum 31,95
- Data undefined due to calculation with octave data

Noise sensitive area: D Asuinrakennus (Säilyntie 264)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 3 053 3 059 0 20,24 108,2 0,00 80,71 - - 0,00 0,00 - 0,00
2 2 574 2 581 0 22,66 108,2 0,00 79,24 - - 0,00 0,00 - 0,00
3 2 243 2 251 0 24,57 108,2 0,00 78,05 - - 0,00 0,00 - 0,00
4 2 310 2 318 0 24,16 108,2 0,00 78,30 - - 0,00 0,00 - 0,00
5 3 155 3 161 0 19,77 108,2 0,00 81,00 - - 0,00 0,00 - 0,00
6 3 069 3 075 0 20,17 108,2 0,00 80,76 - - 0,00 0,00 - 0,00
7 4 249 4 253 0 15,44 108,2 0,00 83,57 - - 0,00 0,00 - 0,00
8 3 234 3 240 0 19,41 108,2 0,00 81,21 - - 0,00 0,00 - 0,00
9 3 681 3 686 0 17,54 108,2 0,00 82,33 - - 0,00 0,00 - 0,00

10 5 622 5 623 0 11,07 105,9 0,00 86,00 - - 0,00 0,00 - 0,00
11 5 890 5 892 0 10,52 105,9 0,00 86,41 - - 0,00 0,00 - 0,00
12 4 879 4 881 0 12,74 105,9 0,00 84,77 - - 0,00 0,00 - 0,00
13 5 337 5 339 0 11,69 105,9 0,00 85,55 - - 0,00 0,00 - 0,00

Sum 31,05
- Data undefined due to calculation with octave data

Noise sensitive area: E Lomarakennus (977-405-85-7)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 3 523 3 528 0 18,17 108,2 0,00 81,95 - - 0,00 0,00 - 0,00
2 2 909 2 915 0 20,93 108,2 0,00 80,29 - - 0,00 0,00 - 0,00
3 2 356 2 363 0 23,90 108,2 0,00 78,47 - - 0,00 0,00 - 0,00
4 2 052 2 060 0 25,78 108,2 0,00 77,28 - - 0,00 0,00 - 0,00
5 3 108 3 113 0 19,99 108,2 0,00 80,86 - - 0,00 0,00 - 0,00
6 2 775 2 781 0 21,60 108,2 0,00 79,88 - - 0,00 0,00 - 0,00
7 4 290 4 294 0 15,30 108,2 0,00 83,66 - - 0,00 0,00 - 0,00
8 3 422 3 427 0 18,59 108,2 0,00 81,70 - - 0,00 0,00 - 0,00
9 3 985 3 989 0 16,38 108,2 0,00 83,02 - - 0,00 0,00 - 0,00

10 4 623 4 625 0 13,38 105,9 0,00 84,30 - - 0,00 0,00 - 0,00
11 5 027 5 029 0 12,39 105,9 0,00 85,03 - - 0,00 0,00 - 0,00
12 3 931 3 933 0 15,42 105,9 0,00 82,89 - - 0,00 0,00 - 0,00
13 4 239 4 242 0 14,39 105,9 0,00 83,55 - - 0,00 0,00 - 0,00

Sum 31,17
- Data undefined due to calculation with octave data

Noise sensitive area: F Lomarakennus (Hirvinevanhaara 147)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 3 970 3 975 0 16,43 108,2 0,00 82,99 - - 0,00 0,00 - 0,00
2 3 400 3 404 0 18,69 108,2 0,00 81,64 - - 0,00 0,00 - 0,00
3 2 843 2 848 0 21,26 108,2 0,00 80,09 - - 0,00 0,00 - 0,00
4 2 199 2 207 0 24,84 108,2 0,00 77,87 - - 0,00 0,00 - 0,00
5 2 760 2 766 0 21,68 108,2 0,00 79,84 - - 0,00 0,00 - 0,00

To be continued on next page...
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DECIBEL - Detailed results
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)Noise calculation model: ISO 9613-2 Finland 8,0 m/s

...continued from previous page
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
6 2 143 2 151 0 25,19 108,2 0,00 77,65 - - 0,00 0,00 - 0,00
7 3 591 3 596 0 17,90 108,2 0,00 82,12 - - 0,00 0,00 - 0,00
8 3 374 3 379 0 18,80 108,2 0,00 81,58 - - 0,00 0,00 - 0,00
9 3 936 3 940 0 16,56 108,2 0,00 82,91 - - 0,00 0,00 - 0,00

10 1 857 1 861 0 25,40 105,9 0,00 76,40 - - 0,00 0,00 - 0,00
11 2 342 2 346 0 22,39 105,9 0,00 78,41 - - 0,00 0,00 - 0,00
12 1 199 1 206 0 30,75 105,9 0,00 72,63 - - 0,00 0,00 - 0,00
13 1 541 1 547 0 27,73 105,9 0,00 74,79 - - 0,00 0,00 - 0,00

Sum 35,47
- Data undefined due to calculation with octave data

Noise sensitive area: G Lomarakennus (Hellalan metsätien haara)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 3 224 3 229 0 19,46 108,2 0,00 81,18 - - 0,00 0,00 - 0,00
2 3 077 3 082 0 20,13 108,2 0,00 80,78 - - 0,00 0,00 - 0,00
3 3 005 3 010 0 20,47 108,2 0,00 80,57 - - 0,00 0,00 - 0,00
4 2 813 2 819 0 21,41 108,2 0,00 80,00 - - 0,00 0,00 - 0,00
5 2 145 2 152 0 25,18 108,2 0,00 77,66 - - 0,00 0,00 - 0,00
6 2 054 2 061 0 25,77 108,2 0,00 77,28 - - 0,00 0,00 - 0,00
7 1 791 1 800 0 27,59 108,2 0,00 76,10 - - 0,00 0,00 - 0,00
8 2 501 2 507 0 23,07 108,2 0,00 78,98 - - 0,00 0,00 - 0,00
9 2 676 2 682 0 22,12 108,2 0,00 79,57 - - 0,00 0,00 - 0,00

10 2 692 2 695 0 20,55 105,9 0,00 79,61 - - 0,00 0,00 - 0,00
11 2 090 2 094 0 23,88 105,9 0,00 77,42 - - 0,00 0,00 - 0,00
12 2 280 2 284 0 22,75 105,9 0,00 78,17 - - 0,00 0,00 - 0,00
13 3 194 3 196 0 18,25 105,9 0,00 81,09 - - 0,00 0,00 - 0,00

Sum 34,32
- Data undefined due to calculation with octave data

Noise sensitive area: H Lomarakennus (Hellalan metsätie - Sonnila)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 3 287 3 291 0 19,18 108,2 0,00 81,35 - - 0,00 0,00 - 0,00
2 3 272 3 277 0 19,25 108,2 0,00 81,31 - - 0,00 0,00 - 0,00
3 3 325 3 329 0 19,02 108,2 0,00 81,45 - - 0,00 0,00 - 0,00
4 3 248 3 253 0 19,35 108,2 0,00 81,24 - - 0,00 0,00 - 0,00
5 2 414 2 420 0 23,56 108,2 0,00 78,68 - - 0,00 0,00 - 0,00
6 2 480 2 486 0 23,19 108,2 0,00 78,91 - - 0,00 0,00 - 0,00
7 1 707 1 716 0 28,22 108,2 0,00 75,69 - - 0,00 0,00 - 0,00
8 2 623 2 629 0 22,40 108,2 0,00 79,39 - - 0,00 0,00 - 0,00
9 2 643 2 649 0 22,29 108,2 0,00 79,46 - - 0,00 0,00 - 0,00

10 3 295 3 298 0 17,82 105,9 0,00 81,36 - - 0,00 0,00 - 0,00
11 2 613 2 616 0 20,95 105,9 0,00 79,35 - - 0,00 0,00 - 0,00
12 2 938 2 941 0 19,38 105,9 0,00 80,37 - - 0,00 0,00 - 0,00
13 3 836 3 838 0 15,75 105,9 0,00 82,68 - - 0,00 0,00 - 0,00

Sum 33,19
- Data undefined due to calculation with octave data

Noise sensitive area: I Lomarakennus (Hellalan metsätie - 977-405-43-0)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 3 221 3 226 0 19,47 108,2 0,00 81,17 - - 0,00 0,00 - 0,00
2 3 481 3 485 0 18,35 108,2 0,00 81,84 - - 0,00 0,00 - 0,00
3 3 778 3 782 0 17,16 108,2 0,00 82,55 - - 0,00 0,00 - 0,00
4 3 941 3 945 0 16,54 108,2 0,00 82,92 - - 0,00 0,00 - 0,00
5 2 904 2 909 0 20,96 108,2 0,00 80,28 - - 0,00 0,00 - 0,00
6 3 244 3 248 0 19,37 108,2 0,00 81,23 - - 0,00 0,00 - 0,00
7 1 761 1 769 0 27,82 108,2 0,00 75,96 - - 0,00 0,00 - 0,00

To be continued on next page...

Liite 5



windPRO 3.0.619  by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO21.2.2017 15:53 / 6

Project:

Urakkaneva
Licensed user:

FCG Suunnittelu ja tekniikka Oy 
Osmontie 34, PO Box 950 
FI-00601 Helsinki
+358104095666
Hans Vadbäck / hans.vadback@fcg.fi
Calculated:
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DECIBEL - Detailed results
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)Noise calculation model: ISO 9613-2 Finland 8,0 m/s

...continued from previous page
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
8 2 792 2 797 0 21,52 108,2 0,00 79,93 - - 0,00 0,00 - 0,00
9 2 492 2 498 0 23,12 108,2 0,00 78,95 - - 0,00 0,00 - 0,00

10 4 728 4 729 0 13,12 105,9 0,00 84,50 - - 0,00 0,00 - 0,00
11 4 038 4 040 0 15,05 105,9 0,00 83,13 - - 0,00 0,00 - 0,00
12 4 337 4 339 0 14,12 105,9 0,00 83,75 - - 0,00 0,00 - 0,00
13 5 253 5 254 0 11,88 105,9 0,00 85,41 - - 0,00 0,00 - 0,00

Sum 31,79
- Data undefined due to calculation with octave data

Noise sensitive area: J Lomarakennus (Hellalan metsätie - 977-405-47-0)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 2 930 2 935 0 20,83 108,2 0,00 80,35 - - 0,00 0,00 - 0,00
2 3 274 3 278 0 19,24 108,2 0,00 81,31 - - 0,00 0,00 - 0,00
3 3 647 3 651 0 17,67 108,2 0,00 82,25 - - 0,00 0,00 - 0,00
4 3 896 3 900 0 16,71 108,2 0,00 82,82 - - 0,00 0,00 - 0,00
5 2 830 2 835 0 21,33 108,2 0,00 80,05 - - 0,00 0,00 - 0,00
6 3 254 3 259 0 19,33 108,2 0,00 81,26 - - 0,00 0,00 - 0,00
7 1 647 1 656 0 28,68 108,2 0,00 75,38 - - 0,00 0,00 - 0,00
8 2 607 2 613 0 22,49 108,2 0,00 79,34 - - 0,00 0,00 - 0,00
9 2 212 2 219 0 24,76 108,2 0,00 77,92 - - 0,00 0,00 - 0,00

10 5 093 5 094 0 12,24 105,9 0,00 85,14 - - 0,00 0,00 - 0,00
11 4 447 4 449 0 13,83 105,9 0,00 83,96 - - 0,00 0,00 - 0,00
12 4 645 4 647 0 13,32 105,9 0,00 84,34 - - 0,00 0,00 - 0,00
13 5 577 5 578 0 11,17 105,9 0,00 85,93 - - 0,00 0,00 - 0,00

Sum 32,61
- Data undefined due to calculation with octave data

Noise sensitive area: K Lomarakennus (Pohjanneva - 977-405-36-0)
WTG Wind speed: 8,0 m/s
No. Distance Sound distance Penalty Calculated LwA,ref Dc Adiv Aatm Agr Abar Amisc A Cmet

[m] [m] [dB] [dB(A)] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
1 2 195 2 202 0 24,87 108,2 0,00 77,85 - - 0,00 0,00 - 0,00
2 2 803 2 809 0 21,46 108,2 0,00 79,97 - - 0,00 0,00 - 0,00
3 3 423 3 428 0 18,59 108,2 0,00 81,70 - - 0,00 0,00 - 0,00
4 4 063 4 067 0 16,10 108,2 0,00 83,19 - - 0,00 0,00 - 0,00
5 3 443 3 448 0 18,51 108,2 0,00 81,75 - - 0,00 0,00 - 0,00
6 4 040 4 044 0 16,18 108,2 0,00 83,14 - - 0,00 0,00 - 0,00
7 3 169 3 174 0 19,71 108,2 0,00 81,03 - - 0,00 0,00 - 0,00
8 2 827 2 832 0 21,34 108,2 0,00 80,04 - - 0,00 0,00 - 0,00
9 2 369 2 376 0 23,82 108,2 0,00 78,52 - - 0,00 0,00 - 0,00

10 7 224 7 226 0 8,12 105,9 0,00 88,18 - - 0,00 0,00 - 0,00
11 6 905 6 906 0 8,65 105,9 0,00 87,78 - - 0,00 0,00 - 0,00
12 6 527 6 528 0 9,31 105,9 0,00 87,30 - - 0,00 0,00 - 0,00
13 7 412 7 413 0 7,82 105,9 0,00 88,40 - - 0,00 0,00 - 0,00

Sum 30,69
- Data undefined due to calculation with octave data
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DECIBEL - Assumptions for noise calculation
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)Noise calculation model: ISO 9613-2 Finland 8,0 m/s
Noise calculation model:
 ISO 9613-2 Finland
Wind speed:
 8,0 m/s
Ground attenuation:
 General, fixed, Ground factor: 0,4
Meteorological coefficient, C0:
 0,0 dB
Type of demand in calculation:
 1: WTG noise is compared to demand (DK, DE, SE, NL etc.)
Noise values in calculation:
 All noise values are mean values (Lwa) (Normal)
Pure tones:
 Pure and Impulse tone penalty are added to WTG source noise
Height above ground level, when no value in NSA object:
 4,0 m Don't allow override of model height with height from NSA object
Deviation from "official" noise demands. Negative is more restrictive, positive is less restrictive.:
 0,0 dB(A)
Octave data required
Air absorption

63 125 250 500 1 000 2 000 4 000 8 000
[db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km]

0,1 0,4 1,1 2,4 4,1 8,8 26,6 95,0

WTG: VESTAS V136-3.45 3450 137.0 !O!
Noise: Mode 0 - Clean blade 108,2

Source Source/Date Creator Edited
Manufacturer 23.11.2015 USER 19.4.2016 15:15
Based on Document no.: DMS 0055-9919_V00

Octave data
Status Hub height Wind speed LwA,ref Pure tones 63 125 250 500 1000 2000 4000 8000

[m] [m/s] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
From Windcat 182,0 8,0 108,2 No 86,5 94,9 97,2 101,2 104,3 101,8 91,5 70,9

WTG: VESTAS V126-3.3 GridStreame 3300 126.0 !O!
Noise: Mode 0 - serrated trailing edges

Source Source/Date Creator Edited
Manufacturer DMS 0048-2151_V01 19.11.2014 USER 15.1.2015 8:54
Based on Document no.:  DMS 0048-2151_V01

Octave data
Status Hub height Wind speed LwA,ref Pure tones 63 125 250 500 1000 2000 4000 8000

[m] [m/s] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]
From Windcat 137,0 8,0 105,9 No 87,9 94,1 95,7 99,2 101,8 98,1 91,2 85,8

NSA: Asuinrakennus (Hakuperäntie 202)-A
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Asuinrakennus (Hakuperäntie 169)-B
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Asuinrakennus (Säilyntie 285)-C
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand
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DECIBEL - Assumptions for noise calculation
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)Noise calculation model: ISO 9613-2 Finland 8,0 m/s
NSA: Asuinrakennus (Säilyntie 264)-D
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus (977-405-85-7)-E
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus (Hirvinevanhaara 147)-F
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus (Hellalan metsätien haara)-G
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus (Hellalan metsätie - Sonnila)-H
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus (Hellalan metsätie - 977-405-43-0)-I
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus (Hellalan metsätie - 977-405-47-0)-J
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand

NSA: Lomarakennus (Pohjanneva - 977-405-36-0)-K
Predefined calculation standard: 
Imission height(a.g.l.): Use standard value from calculation model

Noise demand: 40,0 dB(A)
No distance demand
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DECIBEL - Map 8,0 m/s
Calculation: Urakkaneva V136 x 9 x HH182 (108,2 dB) + Hirvineva V126 x 4 x HH137 (106,0 dB)Noise calculation model: ISO 9613-2 Finland 8,0 m/s

0 1 2 3 4 km
Map: Maastokartta 50k , Print scale 1:60 000, Map center Finish TM ETRS-TM35FIN-ETRS89  East: 396 199  North: 7 101 374

New WTG Noise sensitive area
Noise calculation model: ISO 9613-2 Finland. Wind speed: 8,0 m/s

Height above sea level from active line object

Noise [dB(A)]

35

40

45
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SHADOW - Main Result
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, no forest"
Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,77 2,30 4,42 6,93 8,90 9,87 9,23 6,84 4,43 2,25 0,93 0,26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Urakkaneva meteo

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
548 429 408 444 622 912 1 085 1 126 1 004 769 631 661 8 639

Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Height Contours: Urakkaneva height contourlines.wpo (1)
Obstacles used in calculation
Eye height: 2,0 m
Grid resolution: 10,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

Scale 1:100 000
New WTG Shadow receptor

WTGs
WTG type Shadow data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]
1 396 511 7 098 841 95,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
2 395 987 7 099 222 93,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
3 395 511 7 099 638 92,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
4 395 222 7 100 223 92,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
5 396 288 7 100 128 95,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
6 395 891 7 100 602 94,1 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
7 397 471 7 100 130 97,3 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
8 396 580 7 099 582 95,3 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
9 397 101 7 099 270 96,1 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7

H1 395 648 7 103 907 90,8 VESTAS V126-3.3 GridS...Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1 715 12,8
H2 396 500 7 103 774 95,0 VESTAS V126-3.3 GridS...Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1 715 12,8
H3 395 540 7 103 142 90,0 VESTAS V126-3.3 GridS...Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1 715 12,8
H4 394 928 7 103 860 87,0 VESTAS V126-3.3 GridS...Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1 715 12,8

Shadow receptor-Input
No. Name East North Z Width Height Height Degrees Slope of Direction mode

a.g.l. from|south window
cw

[m] [m] [m] [m] [°] [°]
A Asuinrakennus (Hakuperäntie 202) 397 098 7 096 526 95,0 5,0 5,0 1,0 0,0 90,0 "Green house mode"
B Asuinrakennus (Hakuperäntie 169) 396 724 7 096 452 92,5 5,0 5,0 1,0 0,0 90,0 "Green house mode"
C Asuinrakennus (Säilyntie 285) 393 762 7 098 532 81,3 5,0 5,0 1,0 0,0 90,0 "Green house mode"
D Asuinrakennus (Säilyntie 264) 393 460 7 098 729 84,1 5,0 5,0 1,0 0,0 90,0 "Green house mode"
E Lomarakennus (977-405-85-7) 393 183 7 099 996 87,5 5,0 5,0 1,0 0,0 90,0 "Green house mode"
F Lomarakennus (Hirvinevanhaara 147) 394 644 7 102 345 90,5 5,0 5,0 1,0 0,0 90,0 "Green house mode"
G Lomarakennus (Hellalan metsätien haara) 397 466 7 101 921 95,3 5,0 5,0 1,0 0,0 90,0 "Green house mode"
H Lomarakennus (Hellalan metsätie Sonnila) 398 108 7 101 714 98,4 5,0 5,0 1,0 0,0 90,0 "Green house mode"
I Lomarakennus (Hellalan metsätie - 977-405-43-0) 399 133 7 100 712 102,9 5,0 5,0 1,0 0,0 90,0 "Green house mode"
J Lomarakennus (Hellalan metsätie - 977-405-47-0) 399 118 7 100 179 103,4 5,0 5,0 1,0 0,0 90,0 "Green house mode"
K Lomarakennus (Pohjanneva - 977-405-36-0) 397 651 7 096 966 97,5 5,0 5,0 1,0 0,0 90,0 "Green house mode"
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SHADOW - Main Result
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, no forest"
Calculation Results
Shadow receptor

Shadow, expected values
No. Name Shadow hours

per year
[h/year]

A Asuinrakennus (Hakuperäntie 202) 0:00  
B Asuinrakennus (Hakuperäntie 169) 0:00  
C Asuinrakennus (Säilyntie 285) 0:00  
D Asuinrakennus (Säilyntie 264) 0:00  
E Lomarakennus (977-405-85-7) 0:00  
F Lomarakennus (Hirvinevanhaara 147) 6:51  
G Lomarakennus (Hellalan metsätien haara) 1:23  
H Lomarakennus (Hellalan metsätie Sonnila) 1:19  
I Lomarakennus (Hellalan metsätie - 977-405-43-0) 1:23  
J Lomarakennus (Hellalan metsätie - 977-405-47-0) 1:57  
K Lomarakennus (Pohjanneva - 977-405-36-0) 0:00  

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected

[h/year] [h/year]
1 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (32) 0:00 0:00
2 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (33) 0:00 0:00
3 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (34) 0:00 0:00
4 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (35) 0:00 0:00
5 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (36) 0:00 0:00
6 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (37) 0:00 0:00
7 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (38) 46:42 6:04
8 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (39) 0:00 0:00
9 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (40) 0:00 0:00

H1 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (20) 0:00 0:00
H2 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (21) 0:00 0:00
H3 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (22) 23:50 6:51
H4 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (23) 0:00 0:00
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SHADOW - Calendar, graphical
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, no forest"

WTGs

H3: VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (22)
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SHADOW - Calendar, graphical
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, no forest"

WTGs

7: Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (38)
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SHADOW - Map
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, no forest"

0 1 2 3 4 km
Map: Maastokartta 50k , Print scale 1:75 000, Map center Finish TM ETRS-TM35FIN-ETRS89  East: 396 100  North: 7 101 020

New WTG Shadow receptor
Flicker map level: Height Contours: Urakkaneva height contourlines.wpo (1)

Hours per year,
real case

1

8

10

20
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SHADOW - Main Result
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, forest luke"
Assumptions for shadow calculations
Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3 °
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0,77 2,30 4,42 6,93 8,90 9,87 9,23 6,84 4,43 2,25 0,93 0,26

Operational hours are calculated from WTGs in calculation and wind
distribution:
Urakkaneva meteo

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
548 429 408 444 622 912 1 085 1 126 1 004 769 631 661 8 639

Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker
values. A WTG will be visible if it is visible from any part of the receiver
window. The ZVI calculation is based on the following assumptions:
Height contours used: Height Contours: Urakkaneva height contourlines.wpo (1)
Area object(s) used in calculation:
LUke ZVI
Obstacles used in calculation
Eye height: 2,0 m
Grid resolution: 10,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

Scale 1:100 000
New WTG Shadow receptor

WTGs
WTG type Shadow data

East North Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM
rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]
1 396 511 7 098 841 95,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
2 395 987 7 099 222 93,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
3 395 511 7 099 638 92,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
4 395 222 7 100 223 92,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
5 396 288 7 100 128 95,0 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
6 395 891 7 100 602 94,1 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
7 397 471 7 100 130 97,3 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
8 396 580 7 099 582 95,3 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7
9 397 101 7 099 270 96,1 Generic RD160-3.45  3... Yes Generic RD160-3.45 -3 450 3 450 160,0 170,0 1 811 11,7

H1 395 648 7 103 907 90,8 VESTAS V126-3.3 GridS...Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1 715 12,8
H2 396 500 7 103 774 95,0 VESTAS V126-3.3 GridS...Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1 715 12,8
H3 395 540 7 103 142 90,0 VESTAS V126-3.3 GridS...Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1 715 12,8
H4 394 928 7 103 860 87,0 VESTAS V126-3.3 GridS...Yes VESTAS V126-3.3 GridStreame-3 300 3 300 126,0 137,0 1 715 12,8

Shadow receptor-Input
No. Name East North Z Width Height Height Degrees Slope of Direction mode

a.g.l. from|south window
cw

[m] [m] [m] [m] [°] [°]
A Asuinrakennus (Hakuperäntie 202) 397 098 7 096 526 95,0 5,0 5,0 1,0 0,0 90,0 "Green house mode"
B Asuinrakennus (Hakuperäntie 169) 396 724 7 096 452 92,5 5,0 5,0 1,0 0,0 90,0 "Green house mode"
C Asuinrakennus (Säilyntie 285) 393 762 7 098 532 81,3 5,0 5,0 1,0 0,0 90,0 "Green house mode"
D Asuinrakennus (Säilyntie 264) 393 460 7 098 729 84,1 5,0 5,0 1,0 0,0 90,0 "Green house mode"
E Lomarakennus (977-405-85-7) 393 183 7 099 996 87,5 5,0 5,0 1,0 0,0 90,0 "Green house mode"
F Lomarakennus (Hirvinevanhaara 147) 394 644 7 102 345 90,5 5,0 5,0 1,0 0,0 90,0 "Green house mode"
G Lomarakennus (Hellalan metsätien haara) 397 466 7 101 921 95,3 5,0 5,0 1,0 0,0 90,0 "Green house mode"
H Lomarakennus (Hellalan metsätie Sonnila) 398 108 7 101 714 98,4 5,0 5,0 1,0 0,0 90,0 "Green house mode"

To be continued on next page...
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SHADOW - Main Result
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, forest luke"
...continued from previous page
No. Name East North Z Width Height Height Degrees Slope of Direction mode

a.g.l. from|south window
cw

[m] [m] [m] [m] [°] [°]
I Lomarakennus (Hellalan metsätie - 977-405-43-0) 399 133 7 100 712 102,9 5,0 5,0 1,0 0,0 90,0 "Green house mode"
J Lomarakennus (Hellalan metsätie - 977-405-47-0) 399 118 7 100 179 103,4 5,0 5,0 1,0 0,0 90,0 "Green house mode"
K Lomarakennus (Pohjanneva - 977-405-36-0) 397 651 7 096 966 97,5 5,0 5,0 1,0 0,0 90,0 "Green house mode"

Calculation Results
Shadow receptor

Shadow, expected values
No. Name Shadow hours

per year
[h/year]

A Asuinrakennus (Hakuperäntie 202) 0:00  
B Asuinrakennus (Hakuperäntie 169) 0:00  
C Asuinrakennus (Säilyntie 285) 0:00  
D Asuinrakennus (Säilyntie 264) 0:00  
E Lomarakennus (977-405-85-7) 0:00  
F Lomarakennus (Hirvinevanhaara 147) 0:00  
G Lomarakennus (Hellalan metsätien haara) 0:00  
H Lomarakennus (Hellalan metsätie Sonnila) 0:00  
I Lomarakennus (Hellalan metsätie - 977-405-43-0) 0:00  
J Lomarakennus (Hellalan metsätie - 977-405-47-0) 0:00  
K Lomarakennus (Pohjanneva - 977-405-36-0) 0:00  

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected

[h/year] [h/year]
1 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (32) 0:00 0:00
2 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (33) 0:00 0:00
3 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (34) 0:00 0:00
4 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (35) 0:00 0:00
5 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (36) 0:00 0:00
6 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (37) 0:00 0:00
7 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (38) 0:00 0:00
8 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (39) 0:00 0:00
9 Generic RD160-3.45  3450 160.0 !O! hub: 170,0 m (TOT: 250,0 m) (40) 0:00 0:00

H1 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (20) 0:00 0:00
H2 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (21) 0:00 0:00
H3 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (22) 0:00 0:00
H4 VESTAS V126-3.3 GridStreame 3300 126.0 !O! hub: 137,0 m (TOT: 200,0 m) (23) 0:00 0:00
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SHADOW - Calendar, graphical
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, forest luke"
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SHADOW - Map
Calculation: Urakkanevan Generic RD160 x 9 x HH170 + Hirvineva V126 x 4 x HH137  "real case, forest luke"

0 1 2 3 4 km
Map: Maastokartta 50k , Print scale 1:75 000, Map center Finish TM ETRS-TM35FIN-ETRS89  East: 396 100  North: 7 101 020

New WTG Shadow receptor
Flicker map level: Height Contours: Urakkaneva height contourlines.wpo (1)
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