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DECIBEL - Main Result
Calculation: Verkasalo_Kaavahyväksymis_RD175x30xHH232,5+RD175x30xHH192,5_108.4dB   
Noise calculation model:
 ISO 9613-2:2024 General
Wind speed (at 10 m height):
 8,0 m/s
Ground attenuation:
 General, terrain specific
 Ground factor for porous ground: 0,4
 Area object with hard ground: Area object (Roughness): REGIONS_Verkasalo_10.w2r (9)
 Area type with hard ground: Vesistöt
 Ground factor for hard ground: 0,0
Meteorological coefficient, C0:
 Selected option: Fixed value:  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:
 Ignore pure tones setting on WTG
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
Uncertainty margin:
 0,0 dB; Uncertainty margin in model has priority
Deviation from "official" noise demands. Negative is more
restrictive, positive is less restrictive.:
 0,0 dB(A)

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

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
rated diameter height speed

[m] [kW] [m] [m] [m/s] [dB(A)]
A01 370 168 7 104 952 73,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A02 370 543 7 106 676 73,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A03 371 238 7 107 605 69,2 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A04 371 294 7 108 416 65,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A05 369 591 7 105 980 71,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A06 369 569 7 106 731 74,8 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A07 370 359 7 107 501 67,2 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A08 370 357 7 108 328 65,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A09 369 568 7 107 524 70,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A10 368 628 7 107 123 70,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A11 368 318 7 107 611 68,1 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A12 369 220 7 108 143 65,2 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A13 368 250 7 108 818 64,8 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A14 369 453 7 109 216 65,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A15 367 846 7 109 496 67,5 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A16 368 697 7 109 688 64,2 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A17 368 044 7 110 302 63,6 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 192,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A18 367 570 7 110 755 62,5 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 192,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
A19 367 103 7 111 094 62,5 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 192,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
K1 369 554 7 105 206 72,5 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
K2 368 801 7 106 419 70,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
K3 367 766 7 107 968 67,5 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
K4 367 345 7 108 566 67,5 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
K5 366 897 7 109 210 67,5 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y1 372 136 7 104 256 80,6 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y2 371 581 7 104 458 80,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y3 371 006 7 104 701 80,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y4 371 942 7 105 521 72,8 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y5 370 978 7 105 727 77,5 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y6 372 059 7 106 460 70,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y7 371 487 7 107 001 70,0 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y8 372 422 7 107 527 68,1 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4
Y9 372 152 7 108 371 63,7 NORDEX N175 6800 175....Yes NORDEX N175-6 800 6 800 175,0 232,5 USER Mode 0 STE 106.9 dB + 1.5 dB 8,0 108,4

Calculation Results
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DECIBEL - Main Result
Calculation: Verkasalo_Kaavahyväksymis_RD175x30xHH232,5+RD175x30xHH192,5_108.4dB   
Sound level
Noise sensitive area Demands Sound level Demands fulfilled ?
No. Name East North Z Immission height Noise From WTGs Distance Noise

to noise 
demand

[m] [m] [dB(A)] [dB(A)] [m]
A Laskentapiste_A (Oivo) 373 516 7 106 167 70,0 4,0 40,0 38,3 322 Yes
B Laskentapiste_B (Järviojaniittu) 372 065 7 102 626 82,5 4,0 40,0 35,6 702 Yes
C Laskentapiste_C (Sorvari) 370 211 7 102 863 82,5 4,0 40,0 35,9 802 Yes
D Laskentapiste_D (Sorvari) 370 180 7 102 899 82,5 4,0 40,0 36,0 778 Yes
E Laskentapiste_E (Huhtakylä) 366 759 7 106 162 67,5 4,0 40,0 37,1 641 Yes
F Laskentapiste_F (Huhtakylä) 366 819 7 106 110 67,5 4,0 40,0 37,2 621 Yes
G Laskentapiste_G (Viljamaa) 366 243 7 106 530 65,0 4,0 40,0 36,1 845 Yes
H Laskentapiste_H (Karjaneva) 366 073 7 106 785 64,7 4,0 40,0 36,1 837 Yes
I Laskentapiste_I (Rautio) 364 417 7 108 809 62,5 4,0 40,0 32,6 1 565 Yes
J Laskentapiste_J (Pöllä) 364 785 7 107 263 61,9 4,0 40,0 32,7 1 703 Yes
K Laskentapiste_K (Mattilanperä) 368 566 7 112 661 59,4 4,0 40,0 34,3 1 068 Yes
L Laskentapiste_L (Mattilanperä) 368 569 7 112 523 60,1 4,0 40,0 34,8 948 Yes
M Laskentapiste_M (Mäntylä) 374 166 7 108 516 60,3 4,0 40,0 34,9 954 Yes
N Laskentapiste_N (Nevaranta) 369 753 7 111 523 57,6 4,0 40,0 36,1 852 Yes
O Laskentapiste_O (Huhtala) 367 519 7 104 685 70,4 4,0 40,0 36,0 883 Yes

Distances (m)
WTG A B C D E F G H I J K L M N O
A01 3562 3001 2089 2053 3617 3543 4230 4486 6925 5858 7874 7738 5356 6584 2662
A02 3016 4326 3827 3794 3819 3767 4303 4472 6487 5788 6304 6172 4063 4911 3621
A03 2694 5047 4852 4823 4706 4665 5109 5230 6927 6462 5719 5596 3066 4190 4728
A04 3162 5841 5657 5628 5064 5034 5391 5469 6888 6610 5046 4929 2874 3468 5307
A05 3930 4168 3178 3137 2838 2775 3393 3609 5897 4974 6759 6622 5231 5545 2443
A06 3987 4804 3921 3880 2867 2819 3332 3497 5556 4814 6015 5878 4931 4796 2896
A07 3427 5165 4640 4605 3841 3804 4229 4346 6084 5579 5463 5332 3940 4067 4000
A08 3828 5953 5467 5432 4199 4175 4489 4553 5959 5672 4688 4560 3814 3251 4618
A09 4175 5497 4705 4665 3121 3091 3470 3572 5309 4790 5234 5098 4704 4004 3501
A10 4980 5660 4545 4500 2102 2074 2458 2578 4536 3846 5538 5400 5710 4541 2679
A11 5395 6236 5112 5067 2129 2122 2340 2393 4081 3551 5056 4918 5917 4166 3034
A12 4728 6207 5372 5331 3159 3146 3386 3427 4849 4521 4565 4428 4960 3422 3853
A13 5895 7272 6269 6225 3046 3062 3043 2978 3833 3798 3856 3719 5924 3095 4197
A14 5080 7089 6398 6359 4073 4073 4186 4164 5053 5061 3557 3423 4764 2326 4927
A15 6575 8062 7042 6998 3507 3538 3371 3239 3497 3789 3246 3112 6396 2783 4822
A16 5968 7824 6991 6949 4023 4041 3999 3913 4369 4602 2976 2838 5593 2117 5140
A17 6858 8665 7748 7705 4335 4368 4180 4032 3923 4456 2416 2282 6377 2100 5642
A18 7511 9289 8322 8278 4664 4705 4428 4243 3705 4466 2151 2031 6966 2315 6070
A19 8087 9815 8799 8754 4944 4992 4645 4431 3527 4478 2144 2047 7519 2685 6423
K1 4077 3600 2433 2390 2955 2881 3566 3823 6275 5194 7521 7384 5677 6321 2101
K2 4722 5004 3825 3780 2058 2006 2560 2752 4993 4103 6247 6109 5761 5192 2156
K3 6026 6857 5660 5614 2067 2085 2094 2065 3453 3063 4761 4626 6424 4073 3292
K4 6621 7587 6383 6337 2475 2512 2315 2189 2938 2873 4273 4142 6821 3813 3885
K5 7285 8370 7160 7113 3051 3101 2758 2561 2512 2872 3834 3711 7302 3675 4567
Y1 2357 1632 2376 2381 5705 5631 6316 6569 8962 7942 9131 9003 4719 7647 4637
Y2 2581 1895 2103 2096 5114 5040 5726 5979 8382 7352 8739 8609 4811 7297 4068
Y3 2907 2330 2003 1983 4491 4417 5102 5355 7764 6728 8325 8192 4954 6936 3487
Y4 1701 2897 3172 3159 5223 5157 5788 6004 8212 7366 7898 7773 3731 6389 4501
Y5 2576 3286 2965 2939 4241 4177 4803 5018 7249 6381 7341 7210 4236 5924 3613
Y6 1486 3834 4044 4026 5308 5252 5817 5995 7995 7318 7117 6996 2944 5563 4875
Y7 2194 4413 4330 4305 4801 4752 5265 5418 7297 6707 6369 6245 3078 4843 4594
Y8 1745 4914 5162 5143 5826 5780 6259 6393 8107 7642 6421 6309 2004 4805 5668
Y9 2592 5746 5840 5816 5828 5792 6189 6282 7747 7450 5591 5484 2019 3961 5920
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Project:

Verkasalo
Licensed user:

FCG Finnish Consulting Group Oy 
Osmontie 34, PO Box 950 
FI-00601 Helsinki
+358104095666
Henri Korhonen / henri.korhonen@fcg.fi
Calculated:

1.9.2025 17.10/4.1.273

DECIBEL - Assumptions for noise calculation
Calculation: Verkasalo_Kaavahyväksymis_RD175x30xHH232,5+RD175x30xHH192,5_108.4dB   
Noise calculation model:
 ISO 9613-2:2024 General
Wind speed (at 10 m height):
 8,0 m/s
Ground attenuation:
 General, terrain specific
 Ground factor for porous ground: 0,4
 Area object with hard ground: Area object (Roughness): REGIONS_Verkasalo_10.w2r (9)
 Area type with hard ground: Vesistöt
 Ground factor for hard ground: 0,0
Meteorological coefficient, C0:
 Selected option: Fixed value:  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:
 Ignore pure tones setting on WTG
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
Uncertainty margin:
 0,0 dB; Uncertainty margin in model has priority
Deviation from "official" noise demands. Negative is more restrictive, positive is less restrictive.:
 0,0 dB(A)
Octave data required
Frequency dependent 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

The air absorption is for a temperature of 10,0 degrees C and 70,0 % humidity.

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

WTG: NORDEX N175 6800 175.0 !O!
Noise: Mode 0 STE 106.9 dB + 1.5 dB

Source Source/Date Creator Edited
F008_278_A17_EN Revision 03, 2023-10-13 28.10.2024 USER 1.9.2025 14.47

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 192,5 8,0 108,4 No 91,2 98,0 101,4 101,9 102,8 100,7 91,4 74,9
From Windcat 232,5 8,0 108,4 No 91,2 98,0 101,4 101,9 102,8 100,7 91,4 74,9

Noise sensitive area: A Laskentapiste_A (Oivo)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: B Laskentapiste_B (Järviojaniittu)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: C Laskentapiste_C (Sorvari)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
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+358104095666
Henri Korhonen / henri.korhonen@fcg.fi
Calculated:

1.9.2025 17.10/4.1.273

DECIBEL - Assumptions for noise calculation
Calculation: Verkasalo_Kaavahyväksymis_RD175x30xHH232,5+RD175x30xHH192,5_108.4dB   
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: D Laskentapiste_D (Sorvari)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: E Laskentapiste_E (Huhtakylä)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: F Laskentapiste_F (Huhtakylä)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: G Laskentapiste_G (Viljamaa)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: H Laskentapiste_H (Karjaneva)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: I Laskentapiste_I (Rautio)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: J Laskentapiste_J (Pöllä)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: K Laskentapiste_K (Mattilanperä)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand
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Calculated:

1.9.2025 17.10/4.1.273

DECIBEL - Assumptions for noise calculation
Calculation: Verkasalo_Kaavahyväksymis_RD175x30xHH232,5+RD175x30xHH192,5_108.4dB   
Noise sensitive area: L Laskentapiste_L (Mattilanperä)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: M Laskentapiste_M (Mäntylä)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: N Laskentapiste_N (Nevaranta)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand

Noise sensitive area: O Laskentapiste_O (Huhtala)
Predefined calculation standard: 
Immission height(a.g.l.): Use standard value from calculation model
Uncertainty margin: Use default value from calculation model
No temporal binning
Noise demand: 40,0 dB(A)
No distance demand
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DECIBEL - Map 8,0 m/s
Calculation: Verkasalo_Kaavahyväksymis_RD175x30xHH232,5+RD175x30xHH192,5_108.4dB   

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

0 1 2 3 4 km
Map: EMD OpenStreetMap , Print scale 1:75 000, Map center Finish TM ETRS-TM35FIN-ETRS89  East: 369 660  North: 7 107 675

New WTG Noise sensitive area
Noise calculation model: ISO 9613-2:2024 General. Wind speed: 8,0 m/s

Height above sea level from active line object

Noise [dB(A)]

35 dB(A)

40 dB(A)

45 dB(A)
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oktaavitaso calculated,
F008_278_A17_EN
Revision 01, 8.5.2022
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_A (Oivo), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_B 
(Järviojanniittu), ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% 

persentiili mukaan
Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_C (Sorvari), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_D (Sorvari), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_E (Huhtakylä), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_F (Huhtakylä), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_G (Viljamaa), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_H (Karjaneva), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_I (Rautio), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_J (Pöllä), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_K 
(Mattilanperä), ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% 

persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_L 
(Mattilanperä), ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% 

persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_M (Mäntylä), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_N (Nevaranta), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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Matalien taajuuksien äänitasot ulkona ja sisällä, Laskentapiste_O (Huhtala), 
ääneneristävyys Keränen,Hakala,Hongisto 2019, 84% persentiili mukaan

Äänitaso ulkona dB

Äänitaso sisällä dB

Stm AsumisterveysAsetus 545/2015
toimenpideraja, dB

Tiedot rakennuksista ja voimaloista 
WindPro - raportista:
Voimalat napakorkeus kpl
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 232,5 m, 30
Nordex N175_6.X 106,9 dB + 1,5 dB STE  
6,8 MW, 192,5 m, 3
Laskenta on tehty ohjeen YM 2/2014 
"Tuulivoimaloiden melun mallintaminen":
Äänen geometrinen vaimeneminen 
pistelähteestä, maakerroin DSO1284 
mukaan ja ilman absorptio ISO9613 -1:1996  
+15 °C 70% RH.
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SHADOW - Main Result
Calculation: Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_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 2,46 4,42 6,93 8,81 9,87 9,13 6,84 4,43 2,23 0,93 0,26

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

582 416 379 381 540 772 981 1 114 913 655 550 602 7 885

Monthly aggregation of real case reduction
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:
DHM: Height Contours: CONTOURLINE_Verkasalo_4.wpo (5)
Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:200 000
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]
A01 370 168 7 104 952 73,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A02 370 543 7 106 676 73,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A03 371 238 7 107 605 69,2 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A04 371 294 7 108 416 65,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A05 369 591 7 105 980 71,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A06 369 569 7 106 731 74,8 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A07 370 359 7 107 501 67,2 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A08 370 357 7 108 328 65,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A09 369 568 7 107 524 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A10 368 628 7 107 123 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A11 368 318 7 107 611 68,1 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A12 369 220 7 108 143 65,2 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A13 368 250 7 108 818 64,8 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A14 369 453 7 109 216 65,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A15 367 846 7 109 496 67,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A16 368 697 7 109 688 64,2 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A17 368 044 7 110 302 63,6 Generic RD200 7200 180.0 !O! hub...Yes Generic RD200-7 200 7 200 180,0 190,0 2 042 10,5
A18 367 570 7 110 755 62,5 Generic RD200 7200 180.0 !O! hub...Yes Generic RD200-7 200 7 200 180,0 190,0 2 042 10,5
A19 367 103 7 111 094 62,5 Generic RD200 7200 180.0 !O! hub...Yes Generic RD200-7 200 7 200 180,0 190,0 2 042 10,5
K1 369 554 7 105 206 72,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
K2 368 801 7 106 419 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
K3 367 766 7 107 968 67,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
K4 367 345 7 108 566 67,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
K5 366 897 7 109 210 67,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y1 372 136 7 104 256 80,6 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y2 371 581 7 104 458 80,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y3 371 006 7 104 701 80,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y4 371 942 7 105 521 72,8 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y5 370 978 7 105 727 77,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y6 372 059 7 106 460 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y7 371 487 7 107 001 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y8 372 422 7 107 527 68,1 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y9 372 152 7 108 371 63,7 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
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SHADOW - Main Result
Calculation: Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_no forest   
Shadow receptor-Input
No. Name East North Z Width Height Elevation Slope of Direction mode Eye height

a.g.l. window (ZVI) a.g.l.
[m] [m] [m] [m] [°] [m]

A Laskentapiste_A (Oivo) 373 516 7 106 167 70,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
B Laskentapiste_B (Järviojaniittu) 372 065 7 102 626 82,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
C Laskentapiste_C (Sorvari) 370 211 7 102 863 82,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
D  Laskentapiste_D (Sorvari) 370 180 7 102 899 82,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
E Laskentapiste_E (Huhtakylä) 366 759 7 106 162 67,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
F Laskentapiste_F (Huhtakylä) 366 819 7 106 110 67,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
G Laskentapiste_G (Viljamaa) 366 243 7 106 530 65,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
H Laskentapiste_H (Karjaneva) 366 073 7 106 785 64,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
I Laskentapiste_I (Rautio) 364 417 7 108 809 62,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
J Laskentapiste_J (Pöllä) 364 785 7 107 263 61,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
K Laskentapiste_K (Mattilanperä) 368 566 7 112 661 59,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0
L  Laskentapiste_L (Mattilanperä) 368 569 7 112 523 60,1 5,0 5,0 1,0 90,0 "Green house mode" 6,0
M Laskentapiste_M (Mäntylä) 374 166 7 108 516 60,3 5,0 5,0 1,0 90,0 "Green house mode" 6,0
N Laskentapiste_N (Nevaranta) 369 753 7 111 523 57,6 5,0 5,0 1,0 90,0 "Green house mode" 6,0
O Laskentapiste_O (Huhtala) 367 519 7 104 685 70,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0

Calculation Results
Shadow receptor

Shadow, expected values
No. Name Shadow hours

per year
[h/year]

A Laskentapiste_A (Oivo) 9:07  
B Laskentapiste_B (Järviojaniittu) 0:00  
C Laskentapiste_C (Sorvari) 0:00  
D  Laskentapiste_D (Sorvari) 0:00  
E Laskentapiste_E (Huhtakylä) 2:13  
F Laskentapiste_F (Huhtakylä) 6:27  
G Laskentapiste_G (Viljamaa) 0:00  
H Laskentapiste_H (Karjaneva) 6:42  
I Laskentapiste_I (Rautio) 0:00  
J Laskentapiste_J (Pöllä) 0:00  
K Laskentapiste_K (Mattilanperä) 0:00  
L  Laskentapiste_L (Mattilanperä) 1:04  
M Laskentapiste_M (Mäntylä) 3:15  
N Laskentapiste_N (Nevaranta) 0:00  
O Laskentapiste_O (Huhtala) 0:00  

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

[h/year]
A01 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (775) 0:00
A02 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (780) 0:00
A03 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (777) 0:00
A04 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (779) 0:00
A05 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (788) 0:00
A06 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (784) 0:00
A07 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (789) 0:00
A08 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (774) 0:00
A09 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (786) 0:00
A10 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (771) 4:01
A11 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (776) 0:00
A12 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (785) 0:00
A13 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (787) 0:00
A14 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (772) 0:00
A15 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (783) 0:00
A16 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (773) 0:00
A17 Generic RD200 7200 180.0 !O! hub: 190,0 m (TOT: 280,0 m) (782) 0:00
A18 Generic RD200 7200 180.0 !O! hub: 190,0 m (TOT: 280,0 m) (781) 1:04
A19 Generic RD200 7200 180.0 !O! hub: 190,0 m (TOT: 280,0 m) (778) 0:00

K1 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (800) 0:00
K2 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (802) 3:09

To be continued on next page...
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SHADOW - Main Result
Calculation: Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_no forest   
...continued from previous page
No. Name Expected

[h/year]
K3 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (801) 6:42
K4 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (803) 0:00
K5 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (790) 0:00
Y1 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (791) 0:00
Y2 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (796) 0:00
Y3 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (797) 0:00
Y4 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (792) 2:13
Y5 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (798) 0:00
Y6 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (794) 4:29
Y7 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (799) 0:00
Y8 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (795) 3:54
Y9 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (793) 1:46

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs simultaneously.
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SHADOW - Calendar, graphical
Calculation: Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_no forest   

WTGs

A10: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (771)

K2: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (802)

Y4: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (792)

Y6: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (794)

Y8: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (795)
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SHADOW - Calendar, graphical
Calculation: Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_no forest   

WTGs

A18: Generic RD200 7200 180.0 !O! hub: 190,0 m (TOT: 280,0 m) (781) K3: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (801)
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SHADOW - Calendar, graphical
Calculation: Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_no forest   

WTGs

Y8: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (795) Y9: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (793)



windPRO 4.1.273  by EMD International A/S, Tel. +45 69 16 48 50, www.emd-international.com, support@emd.dk 1.9.2025 16.19 / 7

Project:

Verkasalo
Licensed user:

FCG Finnish Consulting Group Oy 
Osmontie 34, PO Box 950 
FI-00601 Helsinki
+358104095666
Henri Korhonen / henri.korhonen@fcg.fi
Calculated:

1.9.2025 16.12/4.1.273

SHADOW - Map
Calculation: Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_no forest   

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

0 2,5 5 7,5 10 km
Map: EMD OpenStreetMap , Print scale 1:125 000, Map center Finish TM ETRS-TM35FIN-ETRS89  East: 370 780  North: 7 106 020

New WTG Shadow receptor
Flicker map level: Height Contours: CONTOURLINE_Verkasalo_4.wpo (5)

Time step: 3 minutes, Day step: 7 days, Map resolution: 20 m, Visibility resolution: 10 m, Eye height: 1,5 m

Hours per year, real
case

1 h/a

8 h/a

20 h/a
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SHADOW - Main Result
Calculation: Copy of Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_Luke 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 2,46 4,42 6,93 8,81 9,87 9,13 6,84 4,43 2,23 0,93 0,26

Operational time
N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum

582 416 379 381 540 772 981 1 114 913 655 550 602 7 885

Monthly aggregation of real case reduction
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:
DHM: Height Contours: CONTOURLINE_Verkasalo_4.wpo (5)
Land cover data used in calculation:

Area object(s):
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI
obstructions): REGIONS_Verkasalo_5.w2r (5)
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI
obstructions): REGIONS_Verkasalo_7.w2r (6)
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI
obstructions): REGIONS_Verkasalo_9.w2r (8)
Area object (Heights a.g.l. for e.g. Forest (ORA tool) or ZVI
obstructions): REGIONS_Verkasalo_8.w2r (7)

Receptor grid resolution: 1,0 m

All coordinates are in
Finish TM ETRS-TM35FIN-ETRS89

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Scale 1:125 000
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]
A01 370 168 7 104 952 73,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A02 370 543 7 106 676 73,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A03 371 238 7 107 605 69,2 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A04 371 294 7 108 416 65,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A05 369 591 7 105 980 71,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A06 369 569 7 106 731 74,8 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A07 370 359 7 107 501 67,2 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A08 370 357 7 108 328 65,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A09 369 568 7 107 524 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A10 368 628 7 107 123 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A11 368 318 7 107 611 68,1 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A12 369 220 7 108 143 65,2 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A13 368 250 7 108 818 64,8 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A14 369 453 7 109 216 65,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A15 367 846 7 109 496 67,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A16 368 697 7 109 688 64,2 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
A17 368 044 7 110 302 63,6 Generic RD200 7200 180.0 !O! hub...Yes Generic RD200-7 200 7 200 180,0 190,0 2 042 10,5
A18 367 570 7 110 755 62,5 Generic RD200 7200 180.0 !O! hub...Yes Generic RD200-7 200 7 200 180,0 190,0 2 042 10,5
A19 367 103 7 111 094 62,5 Generic RD200 7200 180.0 !O! hub...Yes Generic RD200-7 200 7 200 180,0 190,0 2 042 10,5
K1 369 554 7 105 206 72,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
K2 368 801 7 106 419 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
K3 367 766 7 107 968 67,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
K4 367 345 7 108 566 67,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
K5 366 897 7 109 210 67,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y1 372 136 7 104 256 80,6 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5

To be continued on next page...
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SHADOW - Main Result
Calculation: Copy of Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_Luke forest   
...continued from previous page

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]

Y2 371 581 7 104 458 80,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y3 371 006 7 104 701 80,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y4 371 942 7 105 521 72,8 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y5 370 978 7 105 727 77,5 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y6 372 059 7 106 460 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y7 371 487 7 107 001 70,0 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y8 372 422 7 107 527 68,1 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5
Y9 372 152 7 108 371 63,7 Generic RD200 7200 200.0 !O! hub...Yes Generic RD200-7 200 7 200 200,0 220,0 2 080 10,5

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

a.g.l. window (ZVI) a.g.l.
[m] [m] [m] [m] [°] [m]

A Laskentapiste_A (Oivo) 373 516 7 106 167 70,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
B Laskentapiste_B (Järviojaniittu) 372 065 7 102 626 82,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
C Laskentapiste_C (Sorvari) 370 211 7 102 863 82,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
D  Laskentapiste_D (Sorvari) 370 180 7 102 899 82,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
E Laskentapiste_E (Huhtakylä) 366 759 7 106 162 67,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
F Laskentapiste_F (Huhtakylä) 366 819 7 106 110 67,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
G Laskentapiste_G (Viljamaa) 366 243 7 106 530 65,0 5,0 5,0 1,0 90,0 "Green house mode" 6,0
H Laskentapiste_H (Karjaneva) 366 073 7 106 785 64,7 5,0 5,0 1,0 90,0 "Green house mode" 6,0
I Laskentapiste_I (Rautio) 364 417 7 108 809 62,5 5,0 5,0 1,0 90,0 "Green house mode" 6,0
J Laskentapiste_J (Pöllä) 364 785 7 107 263 61,9 5,0 5,0 1,0 90,0 "Green house mode" 6,0
K Laskentapiste_K (Mattilanperä) 368 566 7 112 661 59,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0
L  Laskentapiste_L (Mattilanperä) 368 569 7 112 523 60,1 5,0 5,0 1,0 90,0 "Green house mode" 6,0
M Laskentapiste_M (Mäntylä) 374 166 7 108 516 60,3 5,0 5,0 1,0 90,0 "Green house mode" 6,0
N Laskentapiste_N (Nevaranta) 369 753 7 111 523 57,6 5,0 5,0 1,0 90,0 "Green house mode" 6,0
O Laskentapiste_O (Huhtala) 367 519 7 104 685 70,4 5,0 5,0 1,0 90,0 "Green house mode" 6,0

Calculation Results
Shadow receptor

Shadow, expected values
No. Name Shadow hours

per year
[h/year]

A Laskentapiste_A (Oivo) 2:25  
B Laskentapiste_B (Järviojaniittu) 0:00  
C Laskentapiste_C (Sorvari) 0:00  
D  Laskentapiste_D (Sorvari) 0:00  
E Laskentapiste_E (Huhtakylä) 0:00  
F Laskentapiste_F (Huhtakylä) 0:00  
G Laskentapiste_G (Viljamaa) 0:00  
H Laskentapiste_H (Karjaneva) 6:42  
I Laskentapiste_I (Rautio) 0:00  
J Laskentapiste_J (Pöllä) 0:00  
K Laskentapiste_K (Mattilanperä) 0:00  
L  Laskentapiste_L (Mattilanperä) 1:04  
M Laskentapiste_M (Mäntylä) 0:00  
N Laskentapiste_N (Nevaranta) 0:00  
O Laskentapiste_O (Huhtala) 0:00  

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

[h/year]
A01 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (775) 0:00
A02 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (780) 0:00
A03 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (777) 0:00
A04 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (779) 0:00
A05 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (788) 0:00
A06 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (784) 0:00

To be continued on next page...
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SHADOW - Main Result
Calculation: Copy of Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_Luke forest   
...continued from previous page
No. Name Expected

[h/year]
A07 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (789) 0:00
A08 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (774) 0:00
A09 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (786) 0:00
A10 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (771) 0:00
A11 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (776) 0:00
A12 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (785) 0:00
A13 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (787) 0:00
A14 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (772) 0:00
A15 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (783) 0:00
A16 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (773) 0:00
A17 Generic RD200 7200 180.0 !O! hub: 190,0 m (TOT: 280,0 m) (782) 0:00
A18 Generic RD200 7200 180.0 !O! hub: 190,0 m (TOT: 280,0 m) (781) 1:04
A19 Generic RD200 7200 180.0 !O! hub: 190,0 m (TOT: 280,0 m) (778) 0:00

K1 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (800) 0:00
K2 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (802) 0:00
K3 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (801) 6:42
K4 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (803) 0:00
K5 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (790) 0:00
Y1 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (791) 0:00
Y2 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (796) 0:00
Y3 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (797) 0:00
Y4 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (792) 0:00
Y5 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (798) 0:00
Y6 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (794) 0:00
Y7 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (799) 0:00
Y8 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (795) 2:25
Y9 Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (793) 0:00

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs simultaneously.
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SHADOW - Calendar, graphical
Calculation: Copy of Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_Luke forest   

WTGs

Y8: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (795)
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SHADOW - Calendar, graphical
Calculation: Copy of Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_Luke forest   

WTGs

A18: Generic RD200 7200 180.0 !O! hub: 190,0 m (TOT: 280,0 m) (781) K3: Generic RD200 7200 200.0 !O! hub: 220,0 m (TOT: 320,0 m) (801)
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SHADOW - Map
Calculation: Copy of Verkasalo_Kaavahyväksymisvaihe_RD200x30xHH220+RD180x3xHH190_real case_Luke forest   

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

0 2,5 5 7,5 10 km
Map: EMD OpenStreetMap , Print scale 1:125 000, Map center Finish TM ETRS-TM35FIN-ETRS89  East: 370 780  North: 7 106 020

New WTG Shadow receptor
Flicker map level: Height Contours: CONTOURLINE_Verkasalo_4.wpo (5)

Time step: 3 minutes, Day step: 7 days, Map resolution: 20 m, Visibility resolution: 10 m, Eye height: 1,5 m

Hours per year, real
case

1 h/a

8 h/a

20 h/a
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