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MS519N V.1 HAN1TATIVIAATEAVAEIAIUANUDVDIUHAINULAATIN 1

1 w o dy o =
N B SPL ATTSALIEEE T 14A7140 173 oanlnﬂ (msua)
A
(dBA) 20 - 40 0| 63 S0 100 125 160| 200 230| 315| 400( S00| 30| S00( 1000 1250 1600 2000 2300| 3150| 4000( S000| 6300 S000| 10000| 12300 16000| ZO00O|

TAl 872 B4.1| 90.5| B4.6| 856| 879 B6.8| B4.0| 834 5l6| 833 838 844 831 827 Bl4| 805 783 769 76.3 728 70.1

@

4
e
@
=]
i
=)
-
i
=)
=
=)
[
o
[
[
=
b

-
v
-

=]
=]

464 431

TAZ 80.3 66.7| 68.5) T2.2| T4T| T3 4| T44| 750 733| 741 769 T8 T2E8| TAT| T2.4| 740 738 TL4| T8 713 656 638 629 613 595 568 551 53.7 328 503 468 411
TA3 B48 76.0( T9.4| B1.3| 802| 83.7| BL.B| BL3| 79.6| 80.1| 8LE| EL7| Bl4| BL1| 79.5| T84 53 4.5 66.6 63.8 613 59.4 350 328 50.7 439 43.04
SA 818 To.4( T0.0| €9.7) T14| TL1| TL2| TAE[ 747 T3.0| 73I| T14 729 735 748 T40| T43 74.6 63.7| €23 50.8| 573| 545 529 52.6 496 4“9 40.0}
MA 90.2 732 78.5| 7.0 T62| T64| Ti6 774 76.2| 78.9| EL2{ B4.1| B38| 824 T79.B| 865 BL9 8035| B2 L4 681 658 638 597 3570 M1 509 478 44 44

B 856 624 369 67.1| TO2| 790 731 742 TLI[ TLO| TL2] T3

863 722 T2.7| 787 70.0

B 86.9 78.7| 82.0( 83.8| 83.1 517 B34 8O.7| 77.6 78.0| T6B| 75.8| 80.5| 78.1| B80.1| 788

MB 78.0 | 66.1| T0.1| 76.1| T9.0 78.2) 7689| T35 721

IC 844 | B2.7| 826 83.1| 79.7| 782 BL3| EL9| 78.1| T7.0[ 7ol T80

5C 820 | 640 TA0| 646 682| T54| 686| T44| T41| TiT| TBI[ 759 T43| 51| 745 T54| 756 TA8l T48 00 687 669 643 632 611| 586 554 523 505 474 417 389

MC 96.9 73.5| 781 76.1( 77.0| 76.5| 787 E0.3| 7BO| B2.0[ B35 785 SL1| 950| 764 7TI3 735 667 650 635 63.0] 628 3560 35.0/ 3335 47.1 443

™ | =2 811 845| 824 s50| s60| sas| sse| se6| 79| s1s| sa1| s2o| 76s| 7as| 717 evs| 676 665 610 ses 192 444

SN 80.3 674 T3l L7 705 T35 T28| T38| T3S 7400 TLe 721 716 662 63.1 622 59.6 61.9 639 3538 52.0 511 424 439 384

MN | s03 754| 811 7s.0| #35| s20| sei1| s23| sos| 798| ssa| su1| 7ss| sas 699 674 650| 23| 61| se2| se7|  ssa| sa7|  sus| 4w
. frszAuagantanwn 13 aamnil (aT1ua)

I SPL (@BA) 20| 25 [315| 40 | 50 | 63 | so | 100 | 125 | 160 | 200 | 250 | 315 | 400 | s00 | 630 | s00 | 1000 | 1250 | 1600 | 2000 | 2200 | 3150 | 4000 | 000 | 6300 | S000 | 10000 | 12300 | 16000 | 20000
CAl 843 T29| T28 Tle| 76 9.6 231| 822| B80.DO| 779 T8I TE3 T40] TEI| TI2| T19| T1E| 696 678 657 625 592 558 532 302 469 437
CA2 843 729 16| 716 79.6( 231| 822| B0DO| 779 T40] TBI| TI2| T19| T1E| 696 678 657 625 592 558 532 302 469 437
ca3 843 7 16| 718 796 831 s22| soo| 779 740| 781| Ti2| Tie| 7is| ess| e78| 657 e25| 32| sis| 32| s02| 4es| 452
CAd 843 T29| T28| TlLe| Tls 796 B31| B822| B0D.O| TT9| TeT T40] TEI| TL2| T19| T1E| 696 678 657 625 592 558 532 302 469 437
CB1 781 611 748 &5 715| 63| 718 701| 705| 721 72| 733 696 698 694 676| 666 612 615 54| sa7 s0a| a7s| 453| a3 5| sl 317
CB2 781 611 7438 625 715| 633) 718 701 T32| T35 896 698 694 676 666 642) 615 384 347 504 479 453 423 385 348 37
CCl 838 553| 66.0| 6438 672 736| 675 693 TLI[ T24| 697 736| T4 T2 TRI1| Te3| 792| 7ss6| 767 722 68.0| 63.0| 642 623 611 610 574| 572 345 50.1 432 4.7
cc2 538 553 660| 648 72| T38| 6735| e93| Tra| T24| 67| 736 7a1| 732| 781| 763 792| 7es| 767 T22| sso| sso| 12| e23| sr1| sro| 54| s72| sas| sea| a3z a4
CN1 9.0 558 591 627| 650 67.1) T0.Of 779 T7RO[ 783 75| 782 T9.5| 752 TO5| T0.2| TL9| 675 681 695 662 &4.1| 3SB7| 576| 530| 492 480 464 49| 422 397 34.3'
an 7.0 sss| sou| e27| eso 671 700| 779| 7mo| 7e3| 7ss| 782| ms| 752| 705| 702| 71| e7s| esi| evs| e62| 41| 57| s7s| sao 92| aso| 464| wms| ma| 7 34.3'

L6
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(dBA) 20 2 63| S0[ 100| 125 160| 200 250 315 400) S00| 630) S00| 1000( 1250( 1600 2000| 2500| 3150 4000( S000( 6300| S000| 10000| 12500 16000) 20000

TAZ 341 58.2) T8.9| 39.5| 39.6 75.8| 6835| 79.0[ 77.2| 784| Til| TLLf TTO| TT.6| 774 TTL| T4 TA4 71| 7.0 7L 703 671 648 5| 561 576 573

n
=]
=

477 461

TA3 873 532 679 T0.9) 319 B6.0| 79.0| s66( &4.7| 67.1| 69.2| TiA| TL9| TLI| T09| T0.4| 70| &9.5 T4

-7 461 40.9 371 332

48
SA 794 | 62.1| €89 TO.9| TLe| 731| T7.2( T84| 795 73| Tise| T68| Te6| TL3| Tie| TLE| 725 9.8 T0.2| 705 661 638 614 387 T 488 485 465 433 354 3435

Ly
n
in
Ln
£

MA 234 583 70.6| €53 68.8| 71.1| 732 70| 755 78.1| 825 77.9| 749| TO.E[ 73s| 731l T0.6| T8

345 304| 475 441 383 354 32.0)

B 873 78.0| 84.2| 827 B0.0| 679| &4.1| 635 645 6885 675 69.4 721 T52| 732 773 772 T2

]
W
=
a
i
@
o
i
@
)
=
=
[
i
@
=
in
Ly
i
N
n
i
i
Ly
a
]
n
=
a
.
o
=)

400

5B 826 | 664 673 863 63.0| 764 T0.6[ T42| TIE| TL9| 676 69.5| 733 795 BO3| TL4| 761 TiE

MB 76.7 60.2( 62.0| 60.3| 65.8 70.0| 67.B[ 69.0| 663 T16| 652| 68.0| 654 67.5 66.4| 66.6 649| 607 581 364 342 506) 326 510 49.1 557 42.6)
TC 855 618| 75.0| 62.1| 63.7| 665 6.4 723 79.0| 8L0[ T8.O| TLI[ 748 T3E 793 682 720 703 669 646 640 604 555 35.7) 538 483 435 354
5C 845 61.2( 76.5| 62.6| 59.5| 63.7| 70.3 705 721 705 T4l TiA| 754 742| Te6[ 782 712 T0.0| 665 o446 640 588 552 351 536 49.0 442 37.6)

MC 78.2 576 376 651| 63.4| 685

695 688 TL3| 678 67.0 674 646 601 394 6 451 427 401 353

70.3 66.1 625 603

46
552 531 488 463 415 383 339
SN 828 61.1) 62.2| 73.2| T0O.7| 72| Bl.2| 79.8[ B0.9| 768 T66| T34 T0B| TL3| 696 €95 TO7| 685 7T03| 654 643 638 608 387 3535 510| 4835 46

£

354 358 324

MN 20.8 63.5| &7.8| 72.6| 72.3| B0.0| 79.0( 78.0| 799 788

747 714 746 7700 TLO| 730 T42| 683 660 632 595 580 3561| 552 518

.
A
1
.
i
=}
L
o
2
™
[}
i

264

86

L ArssAELsnT AN 113 2anml (nTwa)

f SPL (dBA) 20 25 | 315 40 20 63 50 100 [ 125 | 160 | 200 | 250 315 | 400 500 | 630 | SO0 | 1000 | 1230 | 1600 | 2000 | 2200 | 3150 | 4000 [ S000 | 6300 | S000 | 10000 | 12300 | 16000 | 20000
cal 826 615 864| s03 726\ 733 708| 716 70.4| 705| 736| 783 soo| 715| 7e0| 78| T30 70.1| 682| 638| 648 629 e25 547 s4s| 95| 474 39| 374
CA2 82.6 615 864 6035 659 51| T726| Ti3[ T09| Ti6| 704 705 TI6[ TR BOO| TLS| 70| Tl Ti0 TO.1| 632| 658 648 628 6235 547 549 495 474 439 374
CA3 82.6 615 864 605 659 71| 726 T3 T0S| TLs| 704 705 Ti6| TBS[ E0O T38| T30 T2e| TO1| 682 658 648 629 6235 547 549 495 474 439 374
Cad 82.6 615 864 605 659 71| 726 733 TOS| TLs| 704 705 Ti6| TBS[ E0O T38| T30 T2e| TO1| 682 658 648 628 6235 547 549 495 474 439 374
CBl 8.6 582 726 600 692 674 o644 TLO| 758 TiE| 728| T66| TI9| Ti9l TL1| 63.7| T1B| 699 693 672 666 639 615 579 341 504| 477 445 421 385 330 318
CB2 T8.6 582| T2 600 692 674 &44| TLO| 7SS TiE| T28| 766 TI9| TS TI1| 687 T2E| 699 693 672 666 639 615 579 541 504 477 #5421 385 350 318
CCl 81 637 61.7| 364 602 695 67.1| T30 TOs| TO3| 679 T0.B| T0.O| TLL[ &BT 756 TL3| 660 679 624 385 3B 553 563 571 537 473 380
CC2 81 637 617 602 695 671 T30 TOs| TO3| 679 T0.B| T0.O| TLL[ 8RBT 756 TL3| 660 679 624 385 3B4| 574 353 563 571 537 473 380
CN1 825 685) B821| 678 688 728 T3 T49 Tl 768 TiE 702l 759 TL8 765 T35 6TE| T4T| 677 682 602 568 584 0.4 427
CN2 825 685) B821| 678 638 728 T3l 766 T5E| 732| T02 759 T18| 66.6| TL2[ T25| TS| T3S 67EB| 747 662 602 568 584 0.4 427
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1 w o Ay ] =
ATTZALIFEINT AN 1/3 DDﬂlﬂi’I (imwia)

| s
AMHMS
(@Ba) | 20| 25| 32| 40| so| 63| so| 10| 12s| 1e0| z00| 250 31s| 400 soo| 30| soo| 1000| 1600 2000( 2500( 3150| 4000 s000| 6300| so000| 10000\ 12500| 16000 20000

TA2 845 T73| 82.4| 80.7| 82.6| B49 81.2| 779| 755 77.2] 783 776 T7.1| 80,6 763 752 744 70.8 669 64.9 622 59.6 571 533 523 309 479 441 374
TA3 823 589 57.8| 6l.6| 643 688 733 721 722 726 T16| TLE[ 748| T0.7| 746 T3l 727 778 699 663 62.6 604 551 526 482 482 418 349 28.8]
SA 50 | 615| ess| es.0| 713 753 784 721 731| 738 718| 704| 798| 04| 736 70.1| 700| e95| s43] 38 ea1| 610 s42| s1e| asi| aae| 421 378 331 233
Ma | 781 | 494| e3s| 616 6138| 656 69.4| 672 674| 692 717 677 70| 692 es4| 1| 627 ss7| ss4| s43| s2o0| s22|  s23|  sos| 463 372
TB | 8346 | 718| 83| s63| s43| s61| s61| 853| s23| 789 306 766 749 706 670| 647 €27 ses| s70| 331 s2e|  si2|  a7s| 429 367
5B 836 664 673 80.7| 801 769| 759 768 752 739 742 69.8| 68.1 63.9) 63.8 60.8 584| 554 jl6 494 439 381 319
MB 7 538| 605 382 3.1 66.0| 676 733 T03| T0.4 69.2| 63.0| 637 682 66.7| 652 599 6.8 56.7 52.8| 500 520 525 513 459 371
TC | 855 | 767| 45| s59| s40| 845 s61| 854| s06| 790 s1a| 771| 758 7s0| 720| eso| 52| 624 ses| s72| sas| s2a 473 433 364
sC 232 | 679 756 764 75.1| 740 744 703\ ess| ee4| 623 e17| se2| sea| s21|  ass| 443|387
MC | 845 | 760| 83| s34 835 s24| ss0| s41| 839 773 s0s| 765 746 732\ 714 66| 642 624 se4| s7a| szl sz7| s3] 47| 432 373
™ 85.6 729| 304 820 823( 8352| 83.0| 83.7 822 795 766| Te4| 792 7B4| TBS| 775 819 787 768.3 5.7 723 680 63.9) 63.1 60.5 575 5335 518 304 46.6 423 382
SN 80.8 625 585 53.1| 39.4| 66.7| 658 707 69.7( 738 744 50 743 71.2| 69.0| 69.0| 663 673 70.0 716 659 673 62.0 389 58.6| 577 554 6.6 570 337 471 395
MN | 802 | 623| eso| es.s| 726 77.5| 767| 79.0| 753| 747 740 763| 738| 710 76| 710| 737 705 €97 697 s43| 34| 632 ses| sa1| s13| a7s| ws|  a1s| 375|328 287

o ArszAEgaNg 3R 13 aonml (awa)

IR spL @BA) 20 | 25 [315| 40 | s0 | 63 | so | 100 | 125 | 160 | 200 500 | 630 | 800 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | $000 | 10000 | 12500 | 16000 | 20000
CAl 843 576| s s76| seo| 713| 70| 781 763 793| 7s0| 741 773| 777 744 756 766 7L2| 703 671 s49| ex7] s 523|479 472
CA2 843 576| 818 376 560 713 701 T7BI[ 7635 T93| 70| 741 773 77 T44| 756 Te6[ TL2| T0.3| 671 49 &7 36 523 479 472
cas 843 576 218 576\ seo| 713 70| 78| 76s| 79.3| 7m0 741| Ta| 772| 7| 773| 777 744| 756 7es| 7L3| 03| 671 ess| s47 576 523|478 472
Cad 843 576| 818 376 560 713 T01| TR Te3| T93| 7.0 T4 TIA| TI2[ TI9| T3] TTT| T44| Ti6| Tes| TL2| 703 671 649 &7 576 523 479 472
CBl 768 544 Te3| 603 643 664 634 Ti6| T4 T20| TLI| 725 TOS| TO7| S6.T| 676 TLO| 693 680 J| 852 621 604 575 539 497 488 H1 16 375 335 30.3]
cB2 768 sa4| 763 603| 643| 664 634| 756l 741| 720| 71| 725| Tos| 707 67| 676 7i0| 693| 680 667 652| 621 04| 575 39| 497| 468 41| 416 37| 335 303
CCl 847 579) 754 627 60E| 676 683 T3l TiL& TOl| T0.0( 698 Ti4| T69| Tes| 749 7Ted| BO2[ TEEB| TIL| 699 705 662 609 615 836 53.9 58.0 544 482 385
ccr 847 579| 754 627| 608| 676| 683 731 Tiel 701 700| e98| 734 769 7es| 748| 764| so2| 78| 73| evs 662 609 613 &6 sso| sso| s44| 492 395
CNl 753 673| 639 638| 674| 693| 707\ 763 789 798| 765| 713| 638 ss2| e8| 638| 674 654 €39 674 627 634 613 98| 52| s soo| 74| 452| a1 89| 334
CN2 755 673 639 638 674 695 T0.7| 768 78S 7Tes| 763 7T1.3| 638 682 668 63B| 674 654 639 674 627| 634 613 398 352| 531 300 474 452 421 389 354

66
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v eoa d &4
SPL ATISAUALEITITI4AINA 173 DDﬂlﬂ"I (1

Aurila

(dBA) 0| 28 31 40| S0| 63| 80| 100| 125 1e60| 200( 250 315 400( SO0 630| SO0 1000| 1250 1600 2000 2500( 3150| 4000| S000) 6300 8000 10000| 12500 16000( 20000

TAZ 849 571 Ti4| 637 841 78.9| 70.0| 69.0| T0.7[ 736 755 Te.l| 7i3| 69.2| Ti0| 744 7T40| 7TL4| 693 663 609 612 639 58.5 56.4 325 478

TA3 824 64.0) 665 654 T74| 766 B3.6( TLEl T35 728 T02| TLI T05( 683 716 77.0( 7T22| 701 71.6 652 628 6035 345 527 496 469 459 411 360 30.5)
SA 236 83.8| 820 783 783 764 770 TET| T4 T2 754| 710 682 656 638 623 605 592 365 549 518 482 434
MA 76.7 699 67.3) 68.7| 684 7T6l| 662 67.3| 67.1| 651| T0.5| 699 639 66.4| 588 554 518 0.6 492 462 447 423 387 351
B 80.7 80.7) 799 BL7| T34 Ti6 7000 TL4) TLe| T3l TLe| TLI| T70.2| 657 634 614 3400 518 468 438 40.8 372 347
SB 8L5 60.4( 366\ 758 73.3| 73.6| 737 73.0| 653 €99 66.7 TIL1| 722| TlLE| 695 6B.6 T0.7| 665 663 71.5| 669 678 62.0( 3835 3586 5771 35353 36.5 574 544 481 405

MB 857 76.5| BL.E| T9.8| T7.9| 833| B6.0( B53( B1.§| 821 837 787 B26| T9.6| T7S 758 T7.6| T8S

782 731 696 662 e43 614) 612 566 3435 535 452 433 394

IC 845 612 765 62.6| 39.5| 63.7| T0.3| 73.7| T42| 789| T66| T24 Til| 754

sC 836 | T0.B| 76.2| 81.3| 81.1| B0.6| B3.6| B4.6| B2.3| BLE| T83| 778l 782 78| T76S| TeE| Teel 752 TLe| T38| 7TL1| 683 651 631 6L8[ 606 587 360 545 50.8 473 419

MC 79.5 607 619 866 T45| 743 742 726 732 TOE| 685 69.0| TIL1| TO2 797 696 TIO| TLB| 689 675 638 611 591 3611 541 511 478] 453 448 391 331 28.0)

™ 278 339 384 62.1| 630 68.0 66.4) 67.3( 7T0.6| 742 TL9| TE3| T74| T44( 7T83| B45| B83.0| 808 774 78O 733 718 650/ 630 630 608 575 57.9 580 53.6 47.1 404

SN 827 62.1| 68.3| T0.8 733

T38| TL3| e9.1| 851 TLO| 748 720/ 689 654| 644 618 601 572 542 518 485 460 450 396 347 99

MN 79.1 TO.6( T5.0| T23 T44) 744| 75| T38| 751 T0.5| 740 T0.3| 740| TO.0| 7IB| 693 692 699 684 6835 640 616 585 561 540

L
in
N
Ll

453 445 391 332 27.9)

L ArssAuiEuanTsAINR 13 2anml (ATwa)
fs SPL (dBA) 20 25 | 315 | 40 L) 63 50 100 [ 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | SO0 | 1000 | 1230 | 1600 | 2000 | 2500 | 3150 4000 | 5000 | 6300 | S000 | 10000 | 12500 | 16000 | 20000
=1

CAal 4.0 576| 814 619 605 667 762 TRS| TIO| TTA| T7B1| T45| T62| 765 TO.B| T05| 676 647 638 571 551 574 570 520 478 45.3'
ca2 84.0 576 814 619 605| 667 762 786| 770 77.1| 781| T45| 72| 7es| Tos| 70s| 7.6 e47| 638 571 55| 574l s7o| s20| 478 45.3'
CA3 4.0 576| 814 619 605 667 T62| TB6| 7B1| 745 Te2| Te5| TOB| T0.3| 67.6) 647 638 571 551| 574 570 520 478 45.S|
Cad 4.0 576| 814 619 605 667 762 TBS| TIO| TTA| T7BI1| T45| T62| 765 TO.B| T05| 676 647 638 551 574 570 520 478 45.3'
CB1 852 605 T72| 639 656 67 748 T41 T3 80.1) 790 T9.0| 756 T19| 697 668 &7 636 601| 560| 557 5386 438 M2 37.9)
CB2 852 605 639| 636) 67TE| 681 T1.3[ 69.8 T3E| 705 724 T4E T4l Te3 80.1) 790 T79.0| Tss[ T19| 68.7| 668 847 636 601) 560| 557 538 438 H2 379
CCl 7.0 589) 759| 845 T10| 662 69.0| T76| Te6[ To4| T13| 679 69.0| 698 68| T21| 676 683 TL3| 663 615 634 57.7| 539 3335 513 4835 463 455 kLY 337 31.4
CC2 7.0 589) 759| 643 710 662 65.0| 776 Tee| T04| TL3| 679 69.0| 698 688 T21| 676 683 TL3| 663 615 634 539 333 513 4835 483 455 kLY 337 31.4
CN1 819 664 780 626 s34 771| ess| 739| 783 773| 7sa| 740| 7Ti2| 7e3| 7is| 657 713 728 7e0| 70| €78 727| 69| es3| 596 s64| s61| sss| seo| 41| 404
CN2 819 664 TB.0| 636 654 771 685 739 TRI| T73| 7ilf 740 763 T18| 657 713| 728 TeO| TiO| 679 727 669 683 59.4 564 561 589 56.0 49.1 40.6]

001
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1 o ey 4 =
; \ SPL ATTZAUIEUINT I9A 00 173 DDﬂlﬂi’I (iama)
AMmrng

(dBA) W 2

n
=)
=
=
o

=
2
@
=
=
=
=
-
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=
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e
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400 S00) 630( S00| 1000 1250( 1600 2000 2500( 3150| 4000 S000| 6300| S000| 10000| 1Z500| 16000) 20000

TAZ 884 | 639 62.9| 61.6) 38.8| 67.7| 6B.8 B4.2| BO.5| BL7| €9.7| T03| 667

705 7iEl 761| T1.3| 731 738 758 760 69.0| 701 668 623 640 63.5 623 60.0 373

TA3 8435 6L.2| T6.5| 62.6| 695 77.7| T42| T6.6| T8.9| 78| 63.7| TO3| 73T 7F05| T TO5| 724 Till T34 T4T| 712 T0.0 668 646 588 5521 351 336 4.0/ 442 376

543 35035 480 449 421 378 312

702 TL2l 718 655 677 676 631 649 66.1 626 604

716 T0S| 705 T0.3 789 83§ 712 653 625 605 551 532 477 “7 401 367 324

5B 817 680 754 706 TEB| 759 826 BL2| 786 762 T40 57| 732 749 744 712 6735 692 648 625 601 537 503 478 M6 407 366 311

MB &9 559 583 e0.6| 852 Bl4| 824 69.6| T0.3| T0.0| €79 699 T08| 749 Tell 777 Tes| 743 763 771 606 68.0 695 TLO| 67.1( 630 648 66.6 62.6] 60.6 58.9)

69.9 693 675 T0.0| 699 613 60.2| &9.4 735 753

758 00| T05( 669 626 642 65.9 625 60.1 58.0|

sC 852 TFL1| 799| T9.0| T7.5( B50| 87.5| B53| B2.E[ BL5| 82B| To.0| 803 719l 763 76| 7iel 704 678 648 623 613 588 46 536 493 436 39.9|

MC 856 8L6( 827 84.3| 78.9| 844| B3.6| B36| BIE| B6L| 863 T79.6( 809 782 73T Tes| Tiel 695 660 &40

™ 89.7 503 69.2( e4.6| 63.9| 655| 69.4| Til| 887

69.5] 776 SB20[ TLE[ 662 624 604 548 537 489 46.3 413 380 342

5N 828 TLB| 722 72.7| 729| 73.6| 78BS

76.2| T8.0| T&B 70.3 66.2| 636 613 585 348 516 488 454 438 421 382

38.7| 60.6] 70.0| 668 TLT7| 69.1| 68.6| 67.7| 849 B80S BX4| 758 781 TL2 TLI

. ArszAviEu T e 13 2aminil (aiwa)

e SPL (dBA) 20 5 | 3.5 40 50 63 50 100 | 125 | 160 | 200 315 800 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | S000 | 10000 | 12500 | 16000 | 20000
CAl 843 576 818 576| 56.0| 713| 701 7RI 765 793 T80| 741 Ti2 T44 Ti6| Tes TL2| T03| 671 649 647 556 4791 472
CA2 843 576 818 576 56.0| 713| 701 7RI 765 793 T80| 741 Ti2 T44 Ti6| Tes TL2 T03| 671 649 647 556 4791 472
CA3 843 576 818 576 56.0| 713| 701 7RI 765 793 78.0| 741 TI8( 773 777 T44| Tie| Tee| TL2[ T0.3| 671 &49) 847 576| 556 4791 472
Cad 843 576 818 576 56.0| 713| 701 7RI 765 793 T8.0| 741 779 T1.7[ 744 Ti6| Te6| TL2| T03| 671 649 647 36| 356 4791 472
CB1 817 574 861 638 699 752| T2 T22[ T3l TL4| 667 TLO| T22( Te3[ 7R3 TLI| TRT| TS| T20( T8 697 67.3| 650| 634 605 598 538 525 437 464 431 354
CB2 817 574 861 638| 699 732| T2 T22[ TL3| T1L4| 667 TLO| T22( T63[ 7R3 757 735 720! TLE 697 673 634 605 598 338 325 487 464 431 354
CCl 846 626 T0.1| 636 633 741| 682 TLI[ T02[ TL1| 697 748 TeB[ T34 791 783 T34 69.0[ 683 633 617 619 578| 579 559 51.0] 439
cc2 846 626 T0.1| 636 653 41| 662 TLI[ 697 748 Tl T34 T TI3[ 7RS| 7RI TIE| T34 69.0| 635 5.0 633 617 619 578 579 559 51.0] 439
CN1 798 649 625 626 637 659 T09 T6R[ 762 73| T2 778 TO3| T0.2[ 70| 680 692 TL1| 678 &4l 59.5| 380 335 495 485 465 456 423 99
CN2 798 649 625 626) 637 659 T09 T6.8[ 762 783| 792 TO3[ T0.2| 70| &R0 692) TL1| 67EB[ 641 595 380 5335 495 483 465 456 423 99

101
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40 50| 63 80 100| 125 160 200| IS0 315 400 S00( 630| 800 1000| 1IS0| 1600| OO0 2500| 3150 4000 S000| 6300( S000| 10000( 1200 16000 20000

TA2 89.7 534 66.5| 67.7| 63.7 88.6| 70.2| 742| B80.5| T77.3| T30 700 To4| 77| TL6| T0.0| TO.O[ TO.00 768 BOS 7l6| 660 630 6098 589 563 532 497 472 419 3835 341

TA3 852

l
e}
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r

1
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o
a
o
1
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@
)
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o
in
1
=
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1
&
=)
=
=3
1
|
o
]
o
1
ey
o
1
=3
=3
i
=N
=3
bt
o
=
[t}
=
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=

=
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SA 825 59.4) 79.0| 63.0| 63.5| 735| 69.3| 783 Ti6| TIB| T24| 677 TI4| TLO| T44| T28| T45[ T4.6 T49 754 705 699 667 645 623 585 55T7[ 555 M7 511 473 41.9]

MaA 2L6 55.2| 81.2| 63.8| 63.2| 69.4| 69.5| 76.6) 742 761l T55| T02( €9.5| T0.6( 722| TLO[ 741 7.6 T30l T35 697 699 656 635 619 5501 351 5 512 472 421
B 26.9 555 66.6| 61.8| 61.3 67.0 68.1| 72.6| 78.8| 79l 751| 734 715 T7Le&| TL3| T0.2| T0.O[ T0.2) 7T7.8[ 832 70.0| 655 626 602 572 3495 530| 495 469 418 382 335
5B 821 549 626 816 647| 691| 70.1| 788| 762 755 697 683 695 TI6| T26| T25| 741 728 T3B 76.1 703 695 653| 634 617 578 3553 351 542 306 464 412

MB 347 553 640 62.9) 76.7| 70.5| 69.5| 80.7| 77.2| 76.0( 765 73| BlS( TE.O| TEO| Ted4| 783 T46 Te2| 783 TL3| 6998 668 651 642 571 558 375 571 313 480 458

IC 86.5 512 681 65.1) 63.0| 669 655 732 712 846 68.8| 69.7 694 655 624 605 518 444 359 367 312
5C 343 56.0( 824 78.2 802 T29 77| 749 7L 7Ol 674 646 645 573 554 576 515 313 477 458
MC 347 552 823 59.7) 60.0) 713 68.2) T41| 785 763| TeS| T30 763 784 751 76| 704 672 648 ed4d4| 5735 61 578 578 522 478 46.1

™ 894 | 542 667 634 46| 725 799 T03| TLS| 65.0| 723| TL&| TL6| 697 T0.1 TL3| 654 625 601 569) 5485 511

SN g2 573 T85| 67.6) 63.6| 756

755 90| T02[ 687 724 T3 TL9| T50| 716 69.5| 697 657 6398 6L5| 576 350 3551 M1 508 467 414

MN 873 539 T0.0| 66.7) 64.6| 678 69.1) T02| 739 754 TI7| T84| B 6 TLE| TL1| TO5[ T14| 69.1 70.00 657 623 603

' R E] =
ATTZALIAEENTI9A11MD 13 aamnsl (nwua)

A
SPL (dBA) 20 15 | 35| 40 20 63 50 100 | 125 | 160 | 200 | 230 | 315 | 400 | 500 | 630 | S00 | 1000 | 1220 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 [ S000 | 10000 | 12200 | 16000 | 20000

Cal 86.2 581 853 Tl4| 661 710l 687 T0.1f Te4| Tiel 741 Ti2| Tl 766 T82| EBL1l T20| T0.8| TO9 675 638 622 613 613 61.2 347 3501
CA2 86.2 581 853 Ti4| 661 71.0| 687 T0.1f Te4| Tiel T4 Ti2| Tl 766 T82| BL1l T20| T0.E| 709 675 638 622 613 613 61.2 347 3501
CA3 86.2 581 853 Tl4| 661 710 687 T0.1f Te4| Tiel 741 Ti2| Tl 766 T82| BL1l T20| T0.E| 709 675 638 622 613 613 612 555 347 3501
Cad 86.2 581) 853 T14| 661 710l 687 TO1| Te4| Ti®( T4l 732 Tel| TI2| T8Z| TT4| 753 Tes( T2 EBL1 T20[ TO.B| 709 675 638 &22| 615 613 612 555 347 501
CBL 344 640 758 e44| 68.0 652 671 Tis| TL2| Til| 6835 712 745 T4T| T72| T3E| TBL| TeT| TB3| T3 T13| 695 67.0| 6498 640 601 556| 556 538 481 41 3?.8'
CB2 344 640 758 s44| 68.0) 692 671 TiS| TL2| Til| 693 45| TAT TE2| 767 TB3| T3 T3 688 67.0| 49 640| 601 556) 356 538 481 441 3?.8'

]
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CN1 330 62.0

CN2 330 620 773 6835 634 774 TIE[ TT4| Tl Teel TEL| 73T TLO| 754 T03| 668 TL3| TL7 TI6| T40| 683 Til| 67.5) 665 603 578 5376| 67 387 574|508 412

01
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D.

1 o a  dy El =
., | seL MszAwreanIsAen 13 sannd (aFwa)
AN
(dBA) | 25 32 400 s0f 63| 80| 100 125 160 00| 50| 315 400| S00| 630) SO0 1000 1600) 2000| 2500 3150| 4000| S000| 6300( 8000 10000 12300 16000 Z0000)
TA2 89.7 83.0) 854| 86.2) 83.7| B95| 916| 89.0( 848 831 8LL| BL7| B0O2| 7E4| BO.O| 796 BLIZl Te5 TI3 713 69.0| 662 6300 602 581| 3542 519 513 478 438 381
TA3 852 63.0 685 80.0| 74.0| BD.6| BO.2| 743 752 T7.E 798 T8.5 713 68.1 65.7 63.5 59.8 58.0| 3563 517 486 460 437 413

716| 686 6600 638 605 3583 3561 il6 486 438 432 40 8|

MA 26.4 597 B84.1) 63.8 622 72.1| 64.6| 704 7l6( 706 T0.1 66.8 63.6] 623| 613 61.0 60.7 357 570 523

B 882 57.2) 391 66.0 83.6) BOS| 82.0| 60.5| 69.8| 656 TL4| €95 708 666 TOS( 692 T T7.3[ TE5| T5I[ T35 54| Ti4| 696 T06| 665 613 644 66.1 625 =] 574

1
=
)
1
[
=
@
o
o
o
o
=
@
E
Iy
o
o
@
8
L
o]
i
L
£
i
i
I
=
b=
o

450 450 396 347 9.5

75.1| 769 782| 813 728 707 70.8 67.2| 633 621| 620 604

TC 274 64.7| 62.2) 62.7| 64.2| 67.6| 68.9| 71.3( 72.2| 72.9| 83.0/ B3l B0.0| T43 77.0{ 743 783 73.5 716 633 632 630 605 375 574 578 326 4635 39.6)
sC 349 70.5| Te.6 80.3) T3.4| 798| 82.2( B20 793 807 778 78.3) 789 705 682 660 640 626 616 552 56.2 544 516 483 453
MC 343 59.7| 688 64.8) 64.5| BIS| 73| €9.7) 719 TL9| 5.1 T42 T4L| 7R8[ T T4 T14 686 686 653 627 613 613 573 350 505 435 349
™ 26.4 719 824 B4.2| B3.6| B65| 8B5| BE.5| B4.0| 81.4| 80.7) 8L.8| 788| 78.0( 809 79.8[ 805 789 TS 76.2 722 68.7| 661 632 607 576 3539 3525 512 473 427 365
SN 849 69.4( 78.1| 845 79.1| BL9| 836 BO.1| 82.9| Bl2 717 791 7ez[ Tiz| 730 706 684 658 642 627 613 589 360 539 313 477 44 8|
MN B4 63.0( 68.7) 73.2| TL7| 76.1| T48| T 78.8 78.4( 745 753 706 69.0 709 667 627 601 3435 496 460 426 90 352 313

€01

v ) e el =
A1szAUFDaTIsAMA 13 el (WRLE)

At SPL (dBA
¢ ) 0 15 315 | 40 50 63 80 [ 100 | 125 | 160 | 200 | 230 | 315 | 400 | 500 | 630 | S00 | 1000 [ 1250 | 1600 | 2000 | 2200 | 3150 | 4000 | 2000 | 6300 | S000 | 10000 | 12300 | 16000 | 20000

CAl 829 368 858 605 662 724 683 712 T03| 694 679 T25( TLS| 796 B12| T20( 764 7400 T2I[ T2 T00| 630 654 633 618 613 541) 541 491 467 435 373
Caz 829 368 838 605 662 724| 683 TL2| T0.3 69.4 679 7TL5| TL3| T9.6 BL2| T2.0( Te4| T40| 721 T0.0| 68.0( 654| 633 618 613 341 341 491 467 435 373
CA3 829 568 838 605| 662 7T24| 683 TL2| TO3| 694 679 715 TL5| 796 BL2| T20| Ted| T40| TiL| T3 T0.0| 620 634 633 618 613 41 41 481 467 435 373
Cad 829 568 859| 60.5| 662 714 683 69.4) €79 715 TLS| T9.6 E12 764 740l Ti1 T0.0| 680 654 633 618 613 5411 491 467 435 373
CBL 30.3 562 702 T0.B| 730( 78.0| 827 80.5) B804 715 Tes| Tid4 TO6 TI0[ 732 TOE[ TLL TOl| 668 64.4) 622 5B1| M489 478 444 414 383 35
CB2 80.8 562 702 T0.8| 730| 780 827 B0.5| B804 725 Tes| T4l TOE 720 732 TO0.8| TLI| TO.1| 665 644 622 5B1| 49| 524 478 44 414 383 358
CC1 854 B3 B3| T73E[ T05| 687 T09 TL4( TL9 Tl T20| Til| T46( T4E T35 779 T9E( 802 736 T0.6 66.6) 61.2( 62.0| 645 586 567 533 385

cc2 854 TB3| TB3| TiE 687 T09| TL4[ TLS T21| 70| T3L| T46| T48| Ti5| TAT| T7S| T9E| 802 Ti6l T0.6 66.6| 612 620 645 586 367 3533 473 3E5
CN1 872 547 608 612 633 644 675 T08| TI4 TLO[ TL&| TiE| T45 TES| B00| BOL[ Te4| 829 T6B| 709 TOE| 667 635 617 618 593 598 60.0| 563 515 429
CN2 872 547 609 612 633 644| €79 T09| 714 TLO[ TL&| 738 745 758 T8O E00| B01[ 794 229| 763 709 T0E| 667 €35 629 599 60.0| 583 513 429
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w d  dy o a
., | seL MszAuaBanT 19A A 13 2amml (atwa)
AMEHMG

(dBA) ol 2

n
[
.
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]
@
=

100 115 160 200f I50) 315 400 S00( 630 S00) 1000| 1230 1600 Z000| 2500| 3150 4000) 5000 6300) S000( 10000) 12300 16000) 0000

TAZ 853 729 B0.0| 82.4) To.6| B4.7| B59| B50( BlO| T9.0| T84 TT5| TET| TB5| 77.8| 76S| 78S 783 770 78| 7r2 TOO| 685 665 639 620 588 566 538 517 477 40.3]

TA3 86.8 55.5| 66.6| 61.8) 61.3| 67.0| 68.1| 726 T78.8| 79.1| T51| T34 715| 7Ls| 7L3| T70.2[ 70.0| TO.2| 77.8| 85

th
i
3
=}
(=)
@
¥
i
a
4
=Y
=)
=
i
L
1
ia
v
b
o
L
v}
1=
&
L
.
&
)
.
o
L
=
i
s
]
o

SA 818 63.6| 65.5| TLL| Te.0| T47| 734| 730 Bl4| TLO| 689 69.5| 657 654| TL3| 694 TEe| T46| 624| 695 634 617 S84l 562| 338 S5L1| 4735 450 439 383 313 26.6

739| 767 T35 7435 703 681 626 622 602 564 516 494 487 434 387 349

B 718 60.9| T77.5| 58.2| 55.4| 663 66.7| 732 735 740| €87 TE&T| 7T25| 712 69.8 67.3| TLE| 69.6( 687 67.7| 668 638 618 585 345) 303 476 451 422 385 346 313

5B 815 630 665| 69.9) T38| 835 T35| TI4| T48| T44| T24| Te6| TIT| 692 758 T0.0| TiT[ TL5| 650 65.0| 633 626 592 564 343 513 482 454 442 391 334

MB 86.1 553 48| 67.4) 842) T1I8| T03| T3 773| 793| 73T TL3| T05| Tl4| T7L3| TL1| 683 9.4 769 618 693 658 623 602 370 347 519 477 453 401 365 32.7]

5C 827 G621 683 TO.B| T35 T36| T7.0| 743 Tie| T43| E51| Tis| T13| 65.1| TLT| TLO| 748 Ti.0| 629 654 644 615 601 572 342 518 489 460 450 396 347

MC 859 733 B0.8| 79.2| 815 80.0| B3| BLE[ 08| 797 T83| 802 B18| 80T 785 T93| TI3[ TI4l 744 TE2 738 715 694 638 612 3583 563 539 514 475 442 399

™ 36.8 545 632| 67.1| 643| 68.6| 69.1| 72.1| 778| 822 TLI| Til| 72.8| 71| TL6| T0.Z| 68.6| 69.4( 773 73.2| 695 661 626 602 37.0| 3543 518 4735 443 399 369 313
SN 823 658 639 68.4) T34 T17| BLO| 752 T38| T07| e8.1) TL2| T0.6| 696 75H| 696 TUEl Te6| 687 650 641 617 595 558 40 512 481 452 445 383 336 283
MN 347 543 755 62.4) 62.6| 69.8| 68.7| 70.0[ T08| TL7| e8.5 TLE| T43| 80.0| Tes| T43| 743 TI.Ol TE7T 75.1 713 698 666 644 637 39.0| 558 553 532 487 4335 3735

' o oH o dy E] =
ATTZALIAEENTI9A11MD 13 samnyl (nwua)

A SPL (dBA)

0 13 315 40 50 63 50 100 [ 125 | 160 | 200 [ 250 | 315 | 400 ( 300 500 | 1000 | 1250 | 1600 | 2000 ( 2200 | 3150 ( 4000 | 5000 [ 6300 | S000 | 10000 ( 12200 [ 16000 | 20000
Cal 36.8 609) 847 657 62.7[ 740 685 T42| TOO0| Tes| T49 78.0] 78.0 822 722 70.1| 71| 67| 634 627 622 615 6l0| 3558 3561 50.9)
CA2 36.8 609) 847 657 62.7[ 740 685 T42| TO0| Tes( T48| 735 T7.0| TE0 T8.0| 758 TS TR4| E22f T2 TO| TXI| 671 634 6L7| 622 6l3 6l0| 3558 3561 50.9)
CA3 36.8 609) 847 657 627 7400 685 T42( TO0| TeS| 748 TS T80 78.0| 759 822 723 T0.1| 71| 67| 634 627 622 6LS 6l0| 3558 3561 50.9)
Cad 36.8 609) 847 657 627 740 685 T42| TOO0| TES( T48| T35 T7.0| TEO T780| T758| TI5| TE4| 822 T22 67.1| 634 627 622 615 610 558 561 50.9)
CBL 825 392| 862 639 661 763 TIO0f Te2| 712 TL3[ 687 705 734 TE6| B02| TLO 740| T30| 720 699 643 628 606 538 48.0) 473) 438 3772
CB2 825 392 862 639 661 763| T30 Te2| T12| TL3[ 687 705 734 TE6| B02| TLO 740| T30| 720 69.9| 67.7| 656 643 629 606 538 48.0) 473) 438 3772
CCl 76.1 642 754 581 696 822 TIS| Tle| &74| 667 674 69.7) 688 TO.l| 667 666 708 660 616 623 568 547 330[ 507 483 463 452 /0| 355 320
cc2 76.1 642 754 581 696 822 TIS| Tls| &74| 667 674 69.7) 688 TOl| 667 666| T0B| 660 616 623 568 347 3530 483 463 452 380|355 320
CN1 835 732| 826 T16 34| Te4 T8O[ 76| 737 TLZ| T44( T08| 669 TLE[ Ti3| T8I T43| 681 668 604 387 576 605 585 523 #1
CN2 835 732| Bre| Ti6| TL3[ 742 T34l Ted| T74 TEO[ Tel| 73T TLI| T44| T08| 665 TLEl Ti3[ TEZl T43| 681 668 604 387 576 605 585 523 #1

Y01
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D.

T 4 -
., | seL MszAwFreanT9aHn 13 2aaml (a¥wa)
Aiva

(dBA) 20

=
o
[

40( S0 63| S0[ 100[ 125 160 I00( 250 315 400( S00( 630 S0 1000 1600| 2000

%
2

3150 4000 S000( 6300 S000| 10000( 12500 16000

TA2 853 77.1| B03( T7.8| 83.7( 88.1| B3.7| BL.9| B0.Z| BLS| B03[ 793 BlS| B2e| T95| T7.0| T74| TE8 732 674) 645 631 625 635 604

i
=
i
v
=)
=
"
B
)
.
1
)

TA3 868 | 485 62.8) 627 69.9) 719 694 T:0f 76| 753 TelX| TE3| 782 T9.3| 83l| 773 T06| 7T04| 674 629

615 5B8| 35B8 385 334 508

SA 808 725 T50| 765 762 726 TO3| T46| T3 T44| T34 732 748 T28 729 713 676 652 626 599

536 S510f 491 470 432 3737

MaA 79.8 612 67.1) 748 73.5( 77.5| 7o.l| TS| T4B| TL4| T22| 742 T34 723 Ti0| 727 7is( TR0 Tl 713 661 63.3| 615 3584 553 521 496 482 4635 42.7 75
B 83 726 808 77.1| 748 L1 771 76.0f TLS| 732l 638 6353 673 653 630 601 369 537 514 482 48.1 43.6 367
5B 87.1 516 595 79.5| 83.2| T79.7| T89| T49( 753 773 TL3[ 721 T0.4| 708 767 708 T0.5| 667 633 625 62.6) 5E8[ 388 592 535 503
MB 78.9 651 756 78.9| 716 728 728 TL2| TL3| 709 TLEB[ T0.5 66.2 638 6L7 389 5369 334 508 496 474 437 383

Ic 88.6 | TLO[ 63.7) 614 34.6| B05| B25| TLe| 683 689 674 Tl4| 694

733 6LT| 647 675 698 T06[ 669 624 644 66.2 614 60.1

Ly

5C 827 639| e8.1( 735 T46[ T6.0| TEI| 798

716 708 754 708 Te0[ Tel TL3| T48| 665 649 629 600 66| 536 512 484 482 437 368

MC 859 791| 828| 837 838| B09| B3| B26| B12| B20| T90| 799 894 890| 814 TEE| TTS| TI6 TEO| T74| 741 678 650 635 631 644 607 3595 383 547 484

SN 812 756 635 649 653 733 735 76.8| 785 TL4| TL5| TL7| TLB[ T0.0| Ti5| 69.9 748 738 Tl4| 756| 6895 66.0| 624 3596 569 546 518 474 474 40.9 337

MN 29.6 34| 665 67.7 63.7( 65.0| T0.Z[ 74.2| BO.5| T77.3| 73.0| BE6| T0.0

70.0( 70.0[ TO.0| 768 70.0 716 660 63.0] 609 SB® 563 3532 497 473 419 3835

S0l

. = £ = =
AvszduEEaTIIANA 13 2anmil (A ua)

Awitia
SPL (dBA) 20 28 | 315 | 40 50 63 50 100 [ 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | SO0 | 1000 [ 1220 | 1600 | 2000 [ 2500 | 3150 [ 4000 | 2000 | 6300 | S000 | 10000 | 12500 | 16000

Cal 830 533 86.0| 630 650| 724 736 69.7[ T0.0| T24| 795 ELE| T26| 759 T4 TLI| TI0| T0.6| 683| 665 639 6L6| 6LT[ 545 3553| 498 468 434
Ca2 830 533 860 630 630| 724 736 69.7[ T0.0| T24| 795 BLE| T26| 759 T4L| TLT| T30[ 706 683 665 639 6L6| 6LT[ 545 553| 496 468 434
CA3 83.0 533 86.0| 63.0| 650| 724 67.7| T48| T22| 7Ti6| 69.7| TOO[ TI4| TS| BLE| T26 759 T4l TLT| T30 70.6| 683 665 639 616 617 545 553 496 468 434

Cad 830 533| 860 630| 650 73.6| 69.7| 700/ Tr4 795 ELE| 726| 759 T4l 70.6| 683 665 639 6L6 617 496 468 434

CBlL 831 534 866 636 670 716 68.7[ 70.7) T3E| TE3| El6 712 68.1| 668 648 627 627 485 475 439
CB2 831 534 866 636 670 716 68.7[ 70.7| T3iE| TE3| El6 Tri[ 716 712 68.1| 668 648 617 627 353 355 485 473 459
CCl 76.8 547 760 665 69.2) 702( TLO| 786 748 TLEl 696 638 681 TL4| 674 672 T13| 663 612 632 5B.0| 556 335 487 463 455 /7| 356
cC2 6.8 547 760 665 69.2) 702( TLO| 786 748 TLEl 696 638 681 T14| 674 13| 663 6L2| 632 5B.0| 556 335 437 463 397 3586
CN1 76.0 554 614 656 667 TLO[ T3E| 752 78| 793 T62| T02[ 692 686 e64| 645 681 664 656 678 633 642| 617 597 506 478 459 428 309
CN2 76.0 554 614 636 667 TLO[ T3E[ 752 TEL| 793 762 692 656 664 643 681 664 636 678 633 642 617 87| 357 31| 306 478 4595 428 399
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M13799 V.10 HaNITATIVIAATTEAULTIATUANUDVDILWAINUUAATIN 10
., | seL Aszduduaiitaenid 13 aanmi (adiwa)
Amiila
(dBA) 0 25 32 40 50| 63 80| 100) 125 160| 200( 250| 315 400 S00( 630( S00| 1000) 1250 1600 2000| 2500) 3150( 4000 S000| 63000 S000( 10000 12200 16000 20000
TAZ 832 60.7) 65.0| 74.1| 810 Te&| 794 771| 77.2| 730 T0.8| TO.O| T5.6| T59| 741 693 688 699 649 671 6835 680/ 647 631 614 610 574 3580 554 50.6 439 353
TA3 B8 544 692| 655 64.1| 624| 66,6 TE3| 865 TOl| €92 T14( T02| TLS| 708 TLI| 73l €96 T3O0| B0.6[ 706 655 621 605 386 360( 35335 503 48.1 428 389 349
SA 817 68.8| T3.E[ 79.0| 747 TeO0| 673 659| €56 692 653 70U TL1| TLL| 6835 723 668 67.7] 628 585 583 578| 558 564 576 4.6 452 413
Ma | 803 | 637| 655 7L3| 16| T6s| 79.8| 755| 755\ 728| 746 784| 7a0| TLi| 778| 708| 745| €97 eo8| 683 638 642 e44 603 s542| 517 478 443 47| 373|326 278
TB | 878 | c0.6| 862| 66.1| 634 70.4| 67.1| 735 31| 763 725 717 7L8| TLo| 70.1| 97| 728 784 es.6| 704 660| 626 603 575 554 537 49 4ee| 414|  378| 339
B 55 | s0.8| 70| s0.5| 7o 79| 763| 762 787| 738 798 78| 794 769 635 697| 713| 654 657 636 s01| s79| s63| si4| 483 458|434 412
MB 244 656 750 772 829 798| 518 B1.6| B0.5| 833 792 763 7Ll 761 74Tl Tl 74.0 678 649 632 619 603 3583 5.6 M1 507 46.7 426
IC 86.7 ST1 Til| 661 653 T01| 65.0 858 T3.1| TLE| €98 7711 79.0/ 805 T8l T 75.6 7271 708 683 675 631 602 61.0 623 58.8 4.7 459
sC 85 748 T55| TAe TLT| BOT| 77.2| T9.8| TBZ| TES| T899 756 746 779 TeS5[  TEE 711 683 658 635 600 578 3561 il.5 485 45.6 431 409
MC 80 615 66.1| TL5| 722 742 724 798| TL7 733 693 T3T| T0.0| T38| 696 TO.O[ 700 642 632 620( 38.8 348 35212 483 452 378 329 254
™ 3438 9.2 678 798 TE4 67.1| 669 1.7 697 TOE| 735 T4Z[ T42 72.5| 683 682 648 635 613 614 575 i7.6 504 437 3535
SN | 834 | ses| 639 750 72.7| 754| 710 759| 79.5| 745| 726| 726 75| 752| | 76| 742 s0.8| 719 83| 716 684 622 593 572 542 494 467 431 398 354 324
My | 34 | se9| esi| e42| 10| 744| 97| 51| 70.4| 99| 728 767| 73.0| 740| 784| 774 71| 769 723| eso0| eso| 678 es1| e23| eos| e13| s73| 57| ss3|  s03| s3] 349
L MszAELT AU 13 2anml (a¥um)
dwiilia|  SpL (dBA)
0 L I B I 1] 50 63 80 100 | 123 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | SO0 | 1000 | 1250 [ 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 [ S000 | 10000 | 12500 | 16000 | 20000
Cal 374 361 7450 703 687 T40 76.5 Ti3| T46| T41 Bl9| BL3| T9.6| 796 TEE 706 T02| 696 669 663 617 603 8.8 567 515
CA2 374 361 745 T03| 687 T40 765 T4T| 753 T46| T4Al TS| TIT| BLS| BLH| T9.6| T796| TBS 706 T02| 696 669 663 617 603 8.8 567 515
ca3 874 se1| 745 703| 87| 740| 7os| 770 765\ 747| 753| 746 74a| 753| 777| sis| s2s| 7o 798| 78| 747 T23| 06| 7T02| s9s| e69| 63| 617 603 88| 67| 5L
Cad 361 T435 637 740 765 74T 41| 733 TI7| BLS| BL3[ T96| T96( TEE 70.6 66.9| 663 61 60.3 8.8 567 515
CBL 510 761 62.0( 666 642 694 TLI TLE 729 683 69.1| 695 674 66.0| 63.0| 60.7) 379 3545 30.1| 476 453 425 336 K1 37
CB2 T1.6 510 761 62.0] 666 642 694 TLI TLE 729 683 69.1| 695 674 660| 63.0| 60.7) 579 3545 30.1| 476 453 425 336 K1 37
CCl 872 583| 653 638| 618 TlL6| 686 728 703 T24| T20| 716 T46| T46| T1.7| TEE| 786 BOZ( 834 TIO[ T0.3| T05| 662 63.3| 622 626 386 590) 589 551 s0.6( 418
cc2 872 583| 633 638 618 TL6| 686 TIE[ TO3| 724 T20| TL6| T46) T46| TIT| TEE| TE6| EO2 T0.3| T0.5| 66.2| 633 622 626 586 590| 589 55l s0.6( 418
CN1 792 638 674 T06| 668 702 838 794 TO5| Te2| T44 697 TLI| 69.1| 639 TLI 696 643 678 631 602 544/ 503 510| 483 08 458 402 315
CN2 792 638 674 T06| 668 702 839 794 76.2( 744 697 TL1| 691 659| T1l| 686 643 675 631 602 544 503 510| 483 08 458 402 315

901
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1 woa o o -
. Y SPL ATsALEBENT 19A 7160 13 aamnl (amua)
AFG

{dBA) 20 - 40 400 S00( 630 SO0 1000| 1250 1600 2000 2200| 3150| 4000( S000| 6300 SO000( 10000| 12500 16000 20000

TA2 842 759 758

5.8 792 748 783 787 69.8 706| 681 63.0( 60.4]

544 493 459 422 388 349 izl

TA3 873 50.8| 69.2) 66.4( 65.8| T0.1| 859 7B2| T6.0| T62 69.5 689 655 71%| 654 6231 602 5374| 55.0] 515 483 459 41.0 T4 EEN

732 718| 733| 718 722 T0.9| 713 704 668 646 623 599

MA 234 552 TL9| 64.6| 69.1 T0.6| TL2| T6.9| T7.5| T6S| T4.8 T0.0| 821 723 T4 718 746 TLl TO8 735 716| 681 66.2( 613 570 3541 504 472 437 395 352 31.6}

76.0 697 69.9] 660 644 621 3585 3558 356 542 511 470 418

46
MB 794 | 626 T2.0| T38| TLT| T64| TEE| T54| Ti2 Tie| T44| T8I Ti2| Ti0 518 504 489 46.8 431 351 34.0)

IC 853 715 T73( 8L2| 8l8( 902 B4.1| BL.E| B83.0| 807 782 804 B0.0[ BO2

70.8| 68.0| 638 608 584 5621 537 513 477 438 39.6)

5C 86 553 o458 67.4| 618 705 TL4 TL3| TL1| 683 e9.4) 7T68| 7TlH| 693 658 623 602 3T0| 347 518 477 453 401 369 327
MC 341 67.6| 69.0( 76.0| T0.0 753 79.2| 737 762 BL3| 682 706 67.1) 631 60.0 347 488 459 423 390 352 323
™ 888 534 672 63.9| 63.6 T0.6) 696 T22| T7.6| T7.4| BT4 TE6[ T05| TLI TL4| TO.B| 685 €9.7) T40| 718 T0H| 660 627 60.6) 371 347 516 485 459 411 375 331
SN 8.1 588 T0.5| 65.0| 65.1| 679| 654 75| TLE| T4 696 TLE 740| 746 772 T53| BRIl 717 73| 751 7L T0.2) 671 648 640 60.0| 557 559 338 459 441 381
MN 86.2 500| 688 655 63.1( 70.4| 684( T3.1| B4.3| To4| 752 728 TL5| 718 TL6| TO.B| 688 €9.3] 772 82.0| 695 660 627 60.6) 378 3535 543 495 472 411 384 342

o ArizAuADsnasANn 13 aamnyl taBiwa)
AWHE SpL, (dBA) N S < - - N . - . . N . - - "
20 25 35| 40 50 63 80 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 500 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 [ 5000 | 10000 | 12500 | 16000

Cal 340 363| 826 382| 624 702 669 TS T35 766 T66| T34 TER| TE3| TS| Te6[ TT6| T3E| TEO| 762 T0.9| 70.1| 67.0| 630 641 57186 578 532 487
CA2 340 563| 826 382| 624 702 669 TA6 T35 T6.6| T6.6| T34 TER| TE3| TE9| Tee[ TT6| T3E| TEO| 762 709 70.1| 67.0| 630 641 5716 578 532 487
CA3 340 363| 826 382| 624 702 669 TS T35 T6.6| T66| T34 TEER| TE3| TES| Te6[ TT6| T3E| TEO| TE2 TO.9| 7T0.1| 67.0| 6300 641 574 557 576 578 532 487 471
Cad 840 563 826 582 624 T02| 668 T66| T35 766 766 TI4| TEB| T63| TS| Te6| TS| TIE[ Te0| T62| TO.8| TO.1f 67.0| 630 641 574 576 578 532 487 471
CB1 820 553| 855 612 661| 740 TI7| 754 699 7il1| 67.8| 687 Tii| TBS| TEO| TO1 TO.1| 671 649 634 609 594 53E| 515 486 470 434 367
CB2 820 612 661 740 TLT| T34 699 7Til| 678 687 TiQ| TBS5[ TEO| 701 701 671 649 634 605 394 538 525 438 470) 434 367
CCl 779 699 635 683 744 752 66.4 685 683 723| T08| 725 663 634 625 603 576 553 519 483 470 439 401 364 319
cC2 695| 655 683 T44) T52 66.4 5.B| 685 6B3| T23| To0s| 725 T12| 663 634 625 603 576 553| 519 483 470 439 40.1 364 319
CHN1 86.9 539 353 381| o44| 674 696 TO7[ T3S 722 693 TLT| T49| T46| TE2| TEe| TEI| 797 83.0( TUA| T04| 697 664 627 623 623 391 380 59.0 352 496 41.3
CN2 86.9 539| 553 381| 644 674 696 TO7) TS| 722 695 TLT| T49| T46) TB2| TR6| TE3| 77| 830 TIA| T04| 697 664 627 623 623 39.1] 590 59.0 552 496 413

LO1
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o dr o a
| s MszdwireanTsanuen 13 aanml (aFwa)
Gl

S00| 630 800| 1000 1230 1600 2000( I500| 3150 4000 S000| 6300) S000| 10000( 12500 16000 20000

TA2 243 64.0| T0.B| &4.4| 62.0| 692 &7.1| 73.9| T1.2| T3l €95 722 723 6990 670/ 649 640| 601| 556 55

tn
o
Ly
i}
=)

49.1 441 37.8

TA3 853 64.0( 736 T0.7) 67.1( 790 79.0| 833 BLT| 825 BL3| T34 77| 803| T770| 760

I 748 676 646| 616 380 580] 553 499 48.4 456 427 401

79.0| 789 T38| 738 683 T0O| 6B0| 660| Ti4 TO6 T3 649 6B.7| 628 605

w
B
in
)
=}
i
w
1
w
=}
Iy
w
=)
.
&
o
.
o
L
w
is

MA 832 654 T38| TL6| 809 TT9| T06| 748| 753| 756 TTE| TLO| TE6| 762 T58| T93| 743 T47| TTO0| 697 682 684 627 600

u

543 493| 450 423 391 354 323

B 88.7 596 39.1| 60.3) e47( 629( 67.1| Tl4| 686 683 67.7| TLI{ 704 852 Bl4| 737 748 T13| &30 740 760 75B[ 693] 705 669 626 641 635.8| 613 598 574

SB 854 | 625 749| 68.8| 674 79.0( 80.6| BI. 827 842 744 798| 801 769 8.0 746 680 647 621 3585 581 556 3506 48.7) 459 431 405
MB 78 568 73.2| 365 60.5| 63.7 6611 699 748 G685 720| 688 695 6759 665 638 614 381 348 504| 4785 453 42.4 387 349 317
TC 88.6 654 60.9| 60.9| 38.2( 776| 85.1| 83.1| B0.0[ 74| T6.0| TLI{ TLO| T7i7| T4l 759| 767 68.0| 660 646 675 659 692 69.5 703 667 626 635 63.8| 615 59.6 571
sC 81 GLLI| 65.7| 665 TO5| 79.5( 764| 71| TI0f T2 TIE| Ti6| TIB| TLS| 73S 753 743 T3 T35 716 671 634 630| 583 367 538 513| 482 46.8| 432 386 323
MC 838 648 68.4| 689 71| T44| Te3| TEE| BLO[ 779 TET| 698 Tes| T54| 755 TEE| TiI[ TIO0| TE4| 656 TOS5| 681 628 60.1) 376 542 494 459 42.5) 350 333 323

™ 86.7 72.6| T9.0| T8.4| 752| 834 864| B48| BLT| BL7 846

784 743 714 682 659 622| 618 591 55.6 542 49.8 441 40.5

SN 80.8 623 68.3| T0.1) T6.0( BO.O| 78| TL3| TO.If T36| Til

66.7| 69.7| T22| T45| 759 79.0| TI®| T38| 739 752 T3 72| T46| 759 745 T35 745 7T31| 668 656 63X 396 3568 3545 519 489 473 44.1 392 329

801

S ArssAELaTIAIND 13 aanmyl (aTiLa)
I SPL @BA) 20 | 25 | 35| 40 | s0 | 63 | so | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | s00 | 1000 | 1230 | 1600 | 2000 | 2500 | 3130 | 4000 | s000 | 6300 | S000 | 10000 | 12500 | 16000 | 20000
5

CAal 825 56.1) 857 397 671 731 T04| 728 663 693 631 702| T21| TR3| B04| 725 TeE| T42| TLS| TLT| 69.4| 68.1) 646 633 609 605 339 529 459 468 433 374
CAa2 825 56.1 67.1) 731 T04| 728 663 69.3| 631 702| T721] 7R3 =204 TeE| T42| TLS| TLT[ 694 631 646 633 609 605 539 529 459 468 433 374
CA3 825 56.1 67.1) 731 T04| 728 663 69.3| 631 702| T721| 7R3 =204 TeE| T42| TLS| TLT[ 694 631 646 633 609 605 339 529 459 468 433 374
Cad 825 56.1) 857 97| 671 731 T04| 728 663 693 631 702l T21 B04| 725 TeE| 742 TLS| TLT| 69.4| 631 646 633 609 805 339 529 459 468 433 374
CB1 781 544) T48| 66| 651) 680 7.0 TI4) 694 T40| 722 748 T22 68.8| 683 724 T0.I| 696 6B.1| 669| 635 62.2| 5E6| 543 505 478 #9 422 z4 48 31.4
CB2 781 544 748 66| 651 680 670 T14| 696 7T40| 722 748 T22| 728 688| 683 724 T0.1| 696 6B1| 669 635 622 3R6[ 543 505 478 #9 422 B4 48 31.4)
cc1 865 ss6| 92| se5| 624| 667| ess| ess| 716 708 704| 700 T THa| TR 793 06| 702 631| 623 exs| sed| seo| ses| se1| su1| 429
cCc2 8635 556 392 595| 624| 667 686 688 7TI6 TO.B| T04| T70.0( TIT| T4l TI3 793 706 0.2 631 623 629 584 590 59.5 56.1 511 429
CN1 811 623 T03( 728| 749 7s8| 797 8308 788 B0.3| 798| 736 T49| Te2( 699 722| TI0[ T39| TL6| TLe| TL1| 665 642 618 575 43| 322 474 0 413 332 36.0)
CN2 811 623 T03( 728| 749 768 797 808 788 EB0.3| 798| 736 T49| Te2( 699 722| TI0( TI9| TiLs| TLs| TL1| 665 642 618 575 43| 322 474 0 413 332 36.0)
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o a4 A ] a
., | seL AszAuEgaNTIsAMn 173 2ol (ATiua)
A

315 400 S00| 630 800 1000

L
e
=
e
o
[
.
=
o
=
]
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=
-
=
=
-
-
h
-
@
=
w
=
=

1600 2000 2500\ 3150( 4000| S000( 6300 S000| 10000 12300 16000 ZO00O0)

TA2 828 62.6| 689 TL4| TE0[ 774 778 T44| BLT| Tig

TLI[ T0.6[ T7.0f TLIf T44 Ti4f 697 7T0.8| 656 617 603 347 3523 496 467 46.0 407 354 303

TA3 855

50.1 47.7 419 37l

5B 819 626 671 679 816 753 762 735 724 733 TLO| T3I3| TIS[ OO 725 Ti4| 779 Ti4| 692 08| &50( 625 3596

79.8( 814 79.5| 823 76l T8.1| TE4| 78S

753 742 745 T42 748| 699 698 687 647 646 606 596 554 554 515 489 454

TC 844 749 79.8| 80.0| T9.1| T64| T35 TEO| Ti6 TB.5| 745 TiE[ 749 734| 67.8[ 651 635 603 578 346| 515 518 492 45.7 414 356
3C B0 644 642 669 718 BO.7| TL.B[ 73.2| T0.2| 720 69.7| 69.0| T03| 69.7( 75.9| 69.1| 75| TL.2| 684| 683 638 615 3593 364 337| 51.0( 480 456 446 398 335 27.6}
MC 90 604 654 652 4.1 68.8| 75.1| 73.8| B8ZO| 832 B05| Tel| TeZ[ 754 Tes| T 73| 740/ 821 732 730| 658 626 587 572 541 511 488 451 432 381
™ 839 643 867 736 7is[ TL5| 722 70| 79.8 816| 787 755 732 687 70.4| 654 627 606 381 551 534 503 494 434 440 385 316
SN 824 64.0| 865 735 755 783| B0.6| TTE( 729 To2| 727 7.0 T22| 701 716 652 628 605 57.1| 45 3527 496| 469 459 411 60 309

MN 829 6l.2| 669

1
3
[
1
=
o
1
2
o
1
=
in
1
i
)
=}
=)
4
@
@
—
=
[
1
X}
=)
|
&
o
@
4
a
@
bt
@
@
]
@
i}
1
@
=
=
"
&
0
"
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i
v
o
.
@
o
s
o
in
=

392 340 194

. o = = =
AseduiFnai1snma U3 aanmil (inaua)

dwiitds|  gpp (dBA)

0 153 [ 315 40 50 63 S0 | 100 | 123 | 160 [ 200 | 250 | 315 | 400 | 500 | 630 | S00 | 1000 [ 1230 | 1600 | 2000 | 2300 [ 3150 | 4000 [ 5000 [ 6300 | S000 | 10000 | 12500 | 16000 | 20000
CAl 843 569 820| 393| 630 705 695 798 758 7401 719 718 T6.1| TTE| T4 T T15| 695 674) 648 56.3 570( 515 471 54
CA2 843 569 820| 383 630 T05| 695 798 758 772 740| 719 T8 TeT| TeL| TTE| T44 69.9) 674 648 56.3 570 513 471 454
CA3 843 569 820/ 393 630 705| 695 79.8 758 740 719 718 T6T| Tl TTE| T44 69.9) 674 648 56.3 570 515 471 454
Cad 343 569 820/ 593| 630 T05| 695 798 758 772 T40| TL9| Ti®| TS TET| T6l| TTE| T44 695 674 648 642 5TE| 63| 573 57.0[ 3515 471
CBl 831 533 858 383 e6.1| TeS| €87 Tel2| TLO| 73X 685 TL4 T35 TE2| BLO| Til| Te6 685 66.6) 648 613 616 546 534| 498 473] 438
CB2 831 333| 858 383| 661| 769| 697 762 TLO| T3z 695 TL4| Ti5| TE2| BLO| Til| 766 713 T0.6| 685 666 648 613 616 346) 554) 489 473 438 377
CCl 79.8 67.1| 678 640 657 744 T20| TO5| 671 676 681 684 TL3| T14| 711 673 847 62.9) 398 367 361 366 343 540 538 484 430
Cc2 79.8 67.1| 678 640 657 744 778 T20f T05| 671 67.6| 681 684 TLI[ T24| TL1 673 47| 62.9) 398 367 361 366 343 340 536) 484 430 335
CN1 30.8 579 733 T0.8| TL1 309 786 795 798 B04| 711 T2 723 70| T3S[ L] TL4 639 615 574) 41| 518 468 438 407 273 350
CN2 30.8 579 738 T0.E| TL1 308 786 79.5| T9.E| B04| 711 T62| TiT| T02| T23| 70| T3S TLZ| TL4 63.9) 615 374 .1 516| 465 436 407 373 350

601
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.| seL ArszduEBaT A 13 aanmi (aFwa)
AWkl
(dBA) 0 15[ 32 40 =0 63 S0 100| 125 160 00| 250 31| 400( S00| 630) S00( 1000 I20| 1600 2000 2300 3150 4000| S000| 6300) S000| 10000| 12200 16000 20000
TAZ | 867 768 TL5| 733| es0| 748 760| 762 7T73| T27| 60| 75| 7Ee| 73| 727 705 ess| 673| 630 e02| 612 632  e04| 553 483
TA3 3684 60.0| 756 TLB[ 719 70.1| 72.%9| 81.6| 835 806 2.1 76.4| 768 T78.6 B806| 801 759 726 709 702 6.0 637 650 614 60.3 60.1 574 52l
SA 2438 553 39.1| 60.0| 662 63.0) 67.3| 744 754 Tig| TIT| T42 808 769 T60| 782 77.1 716 69.4 68.0| 653 626 603 7.5 4.7 M43 313 454 43 4
Ma | 503 75.3| T4.2| 752| 751 76.0| 79.3| 9.8 725 741| 734 T4s| 127 T34 716 646 620 3594 366 3538 5L0| 494 470 432  380| 3L
B 329 | 648| 746| T33| 787| 785| 794| 762 793 774| s02| s11| sie| 782| 778 742| 762 683 To2| 667 641 617 s84| sso| si4| 497 460  4m| 459 422
5B 7.6 529| 645 63.4| 687 669 63.9| 732 6BEB| T07| 665 67.2| 676 683| 691 72.3| 689| 681 639 689 679 65.5 60| 394 366 546 512 521 311 452 527 411
MB 79.4 | 60.1| 726| 750| 73.2| 75.0| 76.6| 780| 765\ 722| TO5| T40| 740 725 718| 728| TLO| TLs| 707 58| 632 e0s| 582 sse| su1| 483 483 461 424|371 302
gLl 235 | 648| 746| 733| 72.7| 78.5| 79.4| 796 793 774| s02| sie| s2s| 782| 778 742 7e2| 757 7T2s| 83| To2| 667 641 617 s34 sso| si14| 497 460 4ms|  4ss| 422
5C 78.2 60.8| 60.7| 62.7| 765 T27| 68.6| 69.2 666 69.1| 67.2) 663 66.0( 67.3( 704 74.0| 692 678 654 693 683 659 625 395 374| 534 517 527 jls6 456 543 41.SI
MC 762 | 68.5| 689 66.7| 68.0| 69.3| 67.35| 728 661 630 667 70| oso| 675| 666 676| 63| e6o| o4 o1s| 90| s6s| sso| sio| sza| sz asa|  s2e|  arg]
™ 2.5 | TL1 729 78.5| 78.5| 728 765 841 75.8| 748 77.1| 760| 73s| 70| 70| 66| 639 eLs| ses| sso| s1s| 488 458 498|464 404
SN 304 G0.8| 694 T43| 792 751 79.6| TE.L| 759| T48| TL3| 744 T2E| T30 TLB| 730 739 T22f T34 710 674 641 616 387 J60[ 531 495 488 462 427 373 301
MN | 815 | 682 70| 73.2| 77.1| sos| 78| so.u| s1s| 746 77.2| 755| 780| 77.1| 758 728 750 743| 711 82| es0| 652 630 606 575 s542| s1o| 486 454 451 40| 355
L, MizduAysiEaANn 13 aanmyl (adum)
AWM SPY (dBA) " 3 . . . - i . . - . .
0 L I A ] 50 63 50 100 | 123 | 160 | 200 | 250 | 315 | 400 | 300 | 630 | SO0 | 1000 | 1230 | 1600 | 2000 [ 2300 | 3150 [ 4000 | S000 [ 6300 | S000 | 10000 | 12500 | 16000 | 20000
Cal 4.0 343| 823 583 616 653 T20| 793 TRO| TEL[ 758 70| TeS[ TET| TEL[ T43| TiLf T TLO| T0.2| 671 646) 639 552 570 56.6 514 452
ca2 4.0 343| 823 583 616 5.3 7200 793 TR.O| TEL( 758 TL4[ TRT| TIOf TeS| TET| TEL| T43| TiI| TIA| TLO| T02| 67.1 &46| 638 373 552 5T 56.6 14| 475 5.2
cA3 340 543\ 823 s83| 616 653 720 793 70| 761| 7i8| 74| 757 770 7es| 767 7R1| a3z 751| 71| Tio| 702| 671 s46| 39| 573 s52| sSTo| ses| sSi4| 475 459
Cad 4.0 343| 823 583 616 653 T20| 793 TRO| TEL[ TiE| TL4 765 TET| TRl T43| 751 TLO| 702| 671 646) 639 5521 570 56.6 14| 475 452
CB1 873 683 639 646) 643| T03| T0O5| 692 T03| T84 70| 7Te3| T44| 741 774 B35 BIO| BO2| TII| TIR| T38| TLE 5.1( 630| 626 603 573 576 527 468 391
CB2 873 683 639 646 643 T03| T0S5[ 692| TO3[ 734 70| 783 T44| T4 T74| B35 B3O BO2| TII| TT2l T38| Tls| 651 630| 626 603| 573 3578 527 468 391
cct 781 T14| 761 668 658 774| 656 698 746\ 38| 625 74| 654 Ti6| 07| Tos| T0s| 7T24) Tis| ess| s3%| &21| 605 582 se1| s2e| 493| 472 41| 405 .E| 31
cCc2 78.1 T14| TAll 663 636 6990 746 6883 683 654 TL§| 706 724 TL6| 666 635 621 605 382 561 493 472 #41 405 36.8 331
CN1 79.3 611 68.0[ 639 672 714| 745 812 815 BOS[ 760 T10| 692 689 662 706 699 T35 694 649 691 627 601 340 510[ 5le| 483 14| 465 403 325
CN2 79.3 611 68.0[ 639 672 714| 745 BL2 813 BOS[ Te0 TLO| 692 689 662 TO.6( 699 T35 694 649 68.1| 627 601 3400 51.0| 518 495 14| 465 403 325

011
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| seL ArseAuEusEAE 13 2onml (niwa)
A
(dBA) 0 25 32 40 S 63 80| 100| 125 160 200) 250 315( 400 S00| 630( S00( 1000 1600) 2000 2500| 3150 4000 S000| 6300( 8000 10000| 12300( 16000 20000
TAZ2 T5.8 01| 694 696 664 TO2( 740 TIL| T4 TIT[ TT4| T02| 695 683 67.8| 638 674 65.0f 543 63.0 3.1 63.9 61.6 59.8 554 529 50.1 476 456 423 395 361
TA3 78.8 63.4| 662 67.1| 662 67.9| 745 TB4| 733 TLT| T46| 71| 692 TOT| 682 661 TO.8( 69.7 725 69.7) 646 67.6 623 60.1 347 502 520| 498 515 458 35.4] 318
SA 9 69.1) T232| T0.7| €9.7 73.9( B3.0 BL3 753 718 691 702 683 651| T0.5| 69.4 734 68.7 847 68.7 62.1 60.3 541 50.5 518 493 50.9 456 399 32.0
MA 9.4 51.3| 67.5| 68.8| 629 70.9( TLT| 742 883 783| T24| 694 TLe| TL3| TLT| T02| T0.4| T0.0f T6.8 816 71.6 65.4 62.7 60.4| 378 359 514 48.2 4 38.7 365 322
B 835 72.1) 81.1| 80.4| 802 78.0| 79.2 T6.4| TES| T43| Te4 753 718 768 74.0 749 65.1 63.8 60.7 545 510 492 47.0 431 386 31.9]
5B 814 62.2| 61.5| 65.6| T0.4 735 724 T35 TL9 T70.5| 69.5 3.0 69.6 67.1 67.1 63.9 63.0 39.5 56.3 4.1 517 454 458 433 334 32.0
MB 88.6 625| T28| 67.7| 692 T26| TL1| 763| 814 789| T54| T30 TI4| TTI| 774 837 802 809 80.5 73.0 711 70.4| 663 653 62.0] 61.0 60.9 586 528
C 82.6 68.2| 79.0( 80.1| 81.0| BO.0| 789 742 755 739 T4.6| Til| Ted4| T49 73.6 743 694 54.9 64.3 60.6 5438 522 491 473 437 391 3L.7]
sC 825 642 737 742 715 728 760 786 Te4| T62 73.6 743 699 642 63.1 60.8 369 544 514 490 470 433 386 L4
MC 82.3 63.5] T9.1| TLE T4.1] 75.1) 751 739 TiB| T49 T35 748 69.5 54.0 63.7 60.1 541 513 488 458 431 38.7 314
™ 83.5 68.9] 76.9| 749 80.4) 7TBS| 76.6| 768| 7iel 713 762 742 74.9 0.8 63.7 63.0 61.3 55.5 522 49.4 47.1 431 385 319
SN 814 70.9| T6.4| T2 754 742 723 742 7501 728 79.8 69.3 679 65.6 63.3 395 56.7 538 515 483 469 436 39.1 32.7]
MN 88.6 551 T72.3| 68.9| T2.8| 6B.6| TR2[ 776 766 T41l| T30 T46 8§2.1| 829| 302 816 803 76.1 73.1 T70.6 70.3 69.3 66.2 632 61.5| 60.9 399 53.4 529
. Ar3zAuAusnTaamn U3 aanml adwa)

s SPL (dBA) 20 25 | 315 | 40 50 63 50 100 [ 125 | 160 | 200 | 250 | 315 | 400 | 300 | 630 | S00 | 1000 | 1250 | 1600 | 2000 | 2300 | 3150 | 4000 | S000 | 6300 | S000 | 10000 [ 12500 16000 | 20000
CAl 87.0 63.3| 657 724 T18| 756 TAT| TiL| T0.7| 682 T45| 76| 7T68| TTs( B2O| 801 TeO[ 7O TILf 73] TL5| 696 679 &3.0| s04 618 634 60.8| 559 48.2]
CA2 87.0 633 637 724 TLE| Tis| 751 682 T45| Te6 TEB| 776 BLO| B0.1) TRO[ 791 T T3l 715 696 679 &30 s04) 61E 634 60 8 558 487
CA3 87.0 633 724 TLE| Tis Til| T0.7| 682 T45 Te6| TE.B| 776 BLO( 801 TBO| 791 TNl 73| TLS| 696 67.9( &30 s0.4| 618 634 60.8| 559 48.2]
CAd 87.0 633 637 724 TLE| Tis| 751 745 Tes| T6E| TTs| B20( 801 TRO| TN TiL| Tl TL5| 696| 679 630 s0.4| 618 634 60 8 558 487
CB1 80.9 68.0| €97 755 76.1| 812 TE1| T9.8 805 BO.0| T21| 747| 758 TOS5| TLZ| T2T T14| TL5| 708 67.0| &4.1| 625 580| 548 523 476 M43 412 378 351
CB2 809 680| 69.7| 735 76l| 812 T7B.A| 798| 805 B0.O( 721 747 758 705 TL2| T27 714 TLS| 708 670 641 625 580| 348 43 412 78 351
CCl 82.0 68.6] T1.2| 682 668 784 T2 748 T4E| TL 716 7L TLe| T30| TT4| T42| T4 748 693 67.7 644 604 582 50.8 50.0 45.0| 404 35.3)
cC2 820 686) T12| 682 732 T46| T4E| 729 TLE| Ti0| 774 742| Tr4[ 745 683 604 3582 50.8 50.0) 450 404 353
CN1 78.5 693 749 630 T3E| TB3| T9.3| B0.O[ T41| TL9| 61| 683 678 633 699 696 69.1| 631 633 624 600 3435 49.6 518 46.6] 410 33.7]
CN2 7835 693 T49| 630 T38| TR3I| 793 =B0.0( 741| T19| 681) 6B3 678 653 699 696 T2B| 691 651 683 624 600 345 49.6 516) 468 410 33.7

Il
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| seL MsdwreanTaaen 13 2anmv (nFwa)
A
(dBA) 20 25 31 40 S0 63 80| 100| 125 10| 200| 250| 315 400( S00| 630|800 1000 1600| 2000 2500 3180|4000 S000| 6300| S000( 10000( 12300 16000 20000
Ta2 | 855 832 527| s2s| 74| 79| so4| 765| 770 77| 75| 782 745| 679 648 20| s83| s78| ss7| s07|  4s0|  4s4| 434 409
TA3 248 Bls| 833 834 741 TO.1| 798 755 711 731 8 74.3 668 642 612 572 548 495 476 448 421 393
SA 79.1 744 79.1] T52 171 69 70.1| 724 675 634 711 66.9 638 593 579 331 439 457 444 419 359 352
MA s2 | 60| ess| 659 640 755 79.1 46| 794 7L1| 772| 751 784| so0s| 7as| 717 es52] 22| ss2| s7s| san| se4| 4wzl 442|423 ama

B 835 675 677 799 810
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]
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-
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498 442 386 331

5B 815 563 82.0( 61.4) 60.7( 702| 68.%| 743 T0OS5| 73T TiO0l 674 TO4 7r2| 729| TO& Tis| 722 719 753 699 683 656 637 616 578 550| 554 M2z 307 464 418]
MB 78.7 58.0( 60.1 39.7| TE.5| T7.8| 754| 753| 76.0( 763| T4.6| T0.4| T04| 78| 67.6| 67.0 687 67.6) 67.1[ 69.3] 471 64.3| 60.1 39.6) 4.7 503 450| 463 45.0 424 398 353
Ic 79.6 60.0( 63.7| 61.2 67.3( 63.0| 71.1| BO.3| 79.6| T62| T63| T9.2( 789( 77.1| T0.1| T0.0| T2E| 684 685 0.4 674 841 583 38.0| 3534| 482 482 459 448 422 396 353

5C 819 64.1| T0.6| 65.6

MC 845 60.5) Ti.Lf T3l 833| B34 741 Te.1f 798| 77| 755 771 75l 74.5 66.8| 642 612 372 572 3548 495 476 448 421 393
™ 852 60.9| B1.0( B0.6 66.1 794 79.8| T75| TEE[ T78| 752 75.2 675 646 614 58.1] 553 50.1 432 456 427 381
SN 79.2 64.1| 61.3) 63.6 789 782 756 69.1) TOL| T27| 679 668 6400 350 519 496 4835 462 452 423 55 354

744 680 647 621 390 3583 5359| 305 492 46.1 434 40.8)

[418!

L. ArssAuiEuanT A Ma 13 aanml (adua)

fs SPL (dBA) 20 25 | 315 | 40 L 63 50 100 [ 125 | 160 | 200 | 230 | 315 | 400 | 300 | 630 (| S00 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 ( 4000 | 5000 | 6300 5000 | 10000 [ 12500 | 16000 [ 20000
CAl 844 61.1| 787 388 60.1| 746 671 TB9| 739 7T74| 760| 725 Ted| Te4| Te6| TeS| TEs| T48 Tis| TIA TL2 T04| 679 652 645 578 61| 57R 524 47.7| 459
CA2 844 61.1| T7B.7| 358.8| 60.1) 746 671 TR9| 759 T74| 760| 725 Ted| Te4| Tee| TeS TEs| T49 712 704 679 652 645 578 561| 5TE 524 47.7 5.9
CA3 844 60.1) 746 671 TR9 Ti9 76.0) 725 Teo| Te4| Tee&| TeS TEs| T49 712| T04| 679 645 578 561 578 524 5.9
CAd 844 60.1) 748 671 TR9 Ti9 76.0) 725 Teo| Ted4| Tee| Te9 TEs| T49 712| 704 679 645 578 56.1| 578 524 459
CB1 783 613 671| 641 736 743 745 718| 737 732| 742 e94| 676 71s| 696 703 676 667 641 615 82| 542 s04| 476 448 421 33| 35| 31
CB2 83 613 671 &1 76 T45| 745 TLE| 73T 742 694 676 TLE| 696 TO3| 676 667 641 615 382 342 504| 478 445 421 333 45 31.5)
CCl 87.1 626| 701 670 687 TL8| 740( 739 TRE T41| TB6| B3| BL1| 793 TI7 732 715 3.2 631 631 809 578 579 583 533 47.21 401
cC2 87.1 62.6| 701 670 687 TL8| 740( 739 TRE T41| TB6E| BIs 77 73.2| 715 3.2 631 631 809 578l 579 583 533 47.21 401
CN1 81.0 804 786[ TI1 79.3] 725 755 T00| TLT TL8| TLTI| Tls| 666 640 623 3582 6| 528 48 413 382 35.4)
CN2 81.0 553| 683 636 730| 771 804 TR6 71| 792 793| 725 733 7535 T00| TLT TLE| TLTI| TLs| 665 64.0( 623 3582 6| 528 477 Hs8 413 382 35.4)
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., | seL MazduEuaT AN 13 sanml (aTwa)
AMHMS

E
e
=
e
rr
[

150 315 400 S00| 630 S00| 1000 1600 2000| 2500 3150 4000| S000( 6300 S000( 10000 12500 16000

TA2 855 39.2| 678 66.6

78.5 714| 683 655 631 599 576 558 309 478 453 42.4

TA3 4.8 582 798| T4

T1.Z[ 715 67.8| 669 67.1| 685 682 648 635 613 614

SA 828 652 680 697

518 454 452 380 324

B 831 615 712| 68.9 532 471 469 406 342

ZB 78.4 66.5| 61.8[ 75.9

69.3) 70.5( €9.7| T0.3| 696 648 647 610[ 589 360 539 489 457 438 390 357

603 369 331| 64 337 475 469 411 347

TC 80.5 641 67.0| 755 7i1| 785 77| BO.L[ Ta.1 763 719 T38| TLe| 67.1| e46 637 3586 574 351 47| 5L3[ 457 458 354 323
sC 816 67.1| T0.6| T7.9| 80.5| 769| 73.0( 70.2[ T4.6| 79.1 799 718| 685 69.6| 67.9| 658 624 600 579 569 560 3542 462 409 349
MC 834 | 612 652 TL7| 69.9( 82.4( 811| 813 T8 T47 787 727 740 705 688 655 627 596 380 365 538 334 469 463 408 347
N 863 566 67.1| 649 67.6| T6.6| 742 T9.7[ T9.2| TEO| T7.3| 80.4 827 8O0.1| Tl T4 TET| 73| TT.O0| 786 7TLI| 683 659 63.6 358| 574| 555 509 475 445 419
SN 823 T0.6| T38| T44 T42| T8S| T54| Tes| T9.E| 767 T8.E| 774 758 70| 805 BlL4| T3 TR TL9| 688 650| 626 601 580 3Se61| 554 536 469 47.0 409 345
MN 855 595 658 815 80.2) 79.2| 79.7 79.0[ Te.2| 78S T4 732 75E| T46| TEL[ 77| TIL| T8 TL3| 675 6596 685 659 633 605 578 562 S5l4 454 437 433

el

o ArssAiEuanT I Ma U3 aanml (adua)
dwniia|  SPL (dBA)
20 25 | 315 40 L 63 50 100 [ 125 | 160 | 200 | 230 | 315 | 400 | 300 | 630 | SO0 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 ( 4000 | 5000 | 6300 5000 | 10000 ( 12500 | 16000

CAl 76.1 533 75.0| 352| 639 667 648 699 676 695 694 T200 735 672 7.0 TiO0[ 694 6B4| 669 632 622 615 379 544 02| 477 47 418 334 48
CA2 76.1 533 75.0| 352| 639 667 648 699 676 695 694 T20( 735 e&72 70| TiO[ 694 6B4| 669 632 622| 615 379 344 302 477 47 418 334 48
ca3 761 533| 750 52| e39| 667 e458| 699 676 95| 694 70| 735 672| s70| 710| 94| 6s4| es9| 652\ e22| 615 579 saa| s02| 477 17| a8 3m4| s
CAd 76.1 533 T75.0| 352| 639 667 o648 699 676 695 694 Til| 720 735 672 7.0 T10| 694 6B4| 669 632 622 615 379 344 02| 477 447 418 334 48
CB1 369 sa1| see| ex7| m3| 731 es1| 97| 74| 714 728| 783| 785 78| 7o1| s27| s3n0| s0s 773| 730| T16| 635 30| 623 ss1| 530 467
CB2 86.9 541 366 627 T13| T3l 68.1| 69.7) 674 Tl4| 728 TR3| TES[ 738 79| B27 B3O0| BOS[ TIS| 713 Ti0f Tis 3.5 63.0( 628 58.1 53.0 46.7
CCl 81.1 551 603 614| 698 643 5.6 67.9) 704 T02 TL3| &84 Tis| T38| 748 754 Tis| 662 675 6LB| 35BS 3582 570 539 473
cC2 81.1 614 698 643 5.6 67.9) 704 T02 TL3I| 684 Tis| T38| 748 T54| Tis| 662 675 6LB| 35BS 3582 570 539
CN1 749 644| TL3[ 785 To6| TRO| TA5[ TRE| 792 722 T40| 689 43| 627 648 s43) 634 663 391| 618| 589 579 336 305 505 478 453 413 395
CN2 749 644 713 785 T06| TRO[ TAS| TRE| 792 722 T40| 689 s43| 627 648 o643) 634 663 591) 618 589 579 336 505 478 455 413 395
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- o =1 =
.| =L AszdwEuaniIanNn 13 aanml (adwa)
Amriia
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(dBA) 0 2 400| 200| 630 S00[ 1000

1600 2000 2500 3150 4000| S000) 6300) S000( 10000| 12300 16000| 20000

TAZ 78.7 56.6| 63.9) TLIX 693 73.6| 740 782 Ted| 776 756 T38| T45| TOE| 683| 650 689 685 705 6835 647 679 646 618 584 556 524 512 505 431 428 3635

TA3 80

796 742 T66| TeS| Ti0| 743 TIB| Ti5| TL5| T33| TL9| e6.6 645 635 591 368 348 546 515 454 458 387 322 263

SA 836

736 770l 743 683 67.0/ 639 597 381 362 533 498 462 42.0 378 350 321

MA 5.4 63.2| 829| 66.0( 64.9| 739 T3.B| 75.0| 723 7i7| Tes| TT7| T42| TEI| 695| 650 69.1| 687 681 68.1( 6435 673 647 613 395 3549 512 492 477 429 395 338

B g9 68.5| 816

762 739 T05| 739 TL2| T4 T6.5| 739 T21| T48| 680 675 646 604 585 35635 532 496 472 423 37.9 351 321

B 825 65.2| 74.0| 75.8| 722| 816 802 79.7T| TB7| T6.9| Ti4| TIA| 78| 74| T62| 766 T48 T43[ 721 70.8( 691 65.0| 651 616 596 568 542 521 484 436 356 34.2]
MB 77 69.1( 78.5| 68.2) 60.1| 692 74.1( 728| 720 T0.4| 72.8| 69.5| 68| 63.6) 662 675 667 668 626 652 625 602 523] 494 481 465 418 383 34.0
T 802 79.7 809 795| 786 788 732 T88| 760 T41| TIE 727 TI9| 698| #6389 642 619 395 367 536| S510[ 480 451 401 365 305

5C 314

654 612 384 363 536| 495 474 425 379 351 312

768 T40| Te6| TEE| BOS| 512l T46 740/ TL8[ T38| 632 641l 601 38.0) 361 353.0| 494 465 421 380 352 312

764 77.4) T9.8| 80.3| B37| 793 7el2| 7il| 78| 71| 77U 79.0) 716 689 66.0| 63.8] 59.8 579 5600 508 479 431 427 402

SN 838 75.4) T4.0| 822 BLO| 80.7| TEO[ 75| T35 T45

742 TLI[ T38| 70| 741| T8B| 747 681 675 648 601 384 562 532 500 462 42.0 378 350 310

MN 845 36.6| 68.7| 66.7) 68.8 78.7| 76.3| 79.8| 78.5| 80.6| 822 732| T78.1| 77.0| 77| 76.0| 7is| Te2[ 7Te2[ 733 71.8| 677 6A.

n
&
e
"
=]

i
L
=
I
L
¥
a

50.7 475 446 417 38.0)

' oA dy ] =
AricAuaELanT 33 e 13 aamnsl (i)

141

dwsitis|  gpr, (dBA)

0 13 [ 35| 40 50 63 S0 | 100 | 125 [ 160 | 200 | 250 | 315 | 400 | 500 | 630 | SO0 | 1000 | 1250 | 1600 | 2000 2500 | 3150 | 4000 [ 5000 | 6300 [ S000 | 10000 | 12300 | 16000 | 20000
Cal T80 569 732 363 605 637 638 705 661 685 Tel| T4E[ TL3 TL7| 694 685 TLO[ 698 695 675 665 638 614 5EI1| 548 304 479 453 424 3BT 348 317
CA2 T80 369 732 363| 60.5| 637 638 705 661 695 T6.1| T4E[ TL3| TL7| 69.4| 6835 710 698 695 678 669 635 614 581| 5438 304 479 453 424| 3BT 348 317
CA3 T80 569 732 363 605 637 638 705 661 685 Tel| T4E[ TL3 TL7| 69.4| 685 TI0[ 698 695 675 665 638 614 5E1| 548 304 479 453 424 3BT 348 317
Cad T80 569 752 565| 605 T0.5| e6.1) 698 Ts1| T4E| TL3| TLT7| 69.4| 685 T10| 698 695 675 665 63F| 614 5E1| 548 504| 475 453 424 3BT 349 317
CEL 812 9.1 673 701 738 782( T9.6| BlS| BOS 762 T0.2| TLE 741 TLI[ TL& 706 668 649 617 3582 444 414 383 355
CB2 812 9.1 673 701 T3 T82( T9.6| ELS| BOS 762 T0.2| TLE 741 TLL[ TLe 706 668 649 627 3582 444 414 383 355
CCl 30.3 615 714 636 T0.6) 745 822| TES| T9l) BO1| BO4| T2 Te0| T62| 698 TLS T30 TLE[ TL2 T04| 674| 649) 631 386 46| 415 3Bs| 259
CC2 6L.5( 714 636| T0.6 822 789 79.1) =B0.1| B0.4| 722| Teo| Te2| 699 T18| TL5| 730| TLB| TL2| T04| 674 649 631 586 552| 517 479 446 415 338 359
CN1 656 822 638 676 TI6| 796 BO1) B3| 773 T48| Ti0[ Ti0| 679 642 670| 67.7| 676 675 624 651 627 600 574 508 483 508 485 88| 382
CN2 656 822 638 676 TI6| 796 BO1| B3| T73| T4E| Ti0f TLO0| 679 642 670| 67.7| 676 675 624 651 627 €00 574 521| 508 483| 508 485 38SH| 382
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15191 1.19 HANIATIVIANTZALITIIAINANNDVWLHAIN UHANSTIN 19

] oo de = a
. R SPL ATizAUEEaNT 13A WA 13 aanmn ('AwUa)
AWM
(dBA) 20 5 a2 40 S0 63 S0 100) 125 160( 200 315 400 S500| 630 SO0 1000 1600 2000( 2500 3150( 4000 S000( 6300( S000( 10000( 12300 16000| 20000
TAZ 855 68.2) 74.9| 787 84| 835 794| BO.l| TEI| 77X TI®| T9.0| 785 TES 78.0[ T8O T70[ 743 78.2 731 710 678 636) 611 582 56.1 340 517 451 444

TA3 248 60.5| 73l 73.1) 67.7 Bl1.6| 823 834 741 79| 798| TI.I| Ti5| 771 75l

SA &4 593 68.4| 734 TO6[ T3S| TLI| T2 TE4| BL9| TES| TOS| 715 T58| 759 T4l| T4I| 314 686 683 671 624 397 366) 538 492 4612 428 387 354 323
MA 79 732| 756 715 69.0| TO5 688 662 665| 678 70.1| TL8[ 665 647 67.5| 643 613 592 364 66| 3560 535 324 46.6 40.7 318
B 54 62.2| 67.1| 64.0| 658 64.8| 66.1| 68.4| 730| TelX[ 782 2lel T9.1| 758 751 753 70.8| 686 678 644 611 590 543 340 309 472 427

T9.8| T82| TE6| T4l| T4L| TIS| TAT| 77| TB4| 54| 776 T9.6| TIS| Tie| Tel| 779 749 715 69.0| 649 622 602 572 544 518 482 444 40.1]

MB 79.8 67.7| 652 65.3| 64.1 68.0| 68.2| 733 69.9) 69.0 T43

TC 82 73T T4B| TL4| TiT| 748 738 766 T3S| T83| TL5| 682 6BB| 673 619 589 363 534 487 459 425 392 352 323
5C 86.3 B0.6| 79.2| 79.1| T83| 763 TE0| 76.6| TS| T62 I 773 743 72z 681 658 633 621 392 35535 342 302 454 422
MC 347 TIX[ Ti0| TiB| T64| 768 759 776 Tes| TOS| 65.5| 688 664 653 6358 649 610 615 606 578 380 361 564 582
™ 85.6 BLI| 798| Till Te4| 785 781 758 780 77U 751 678 651 618 588 584 558 507 489 464 436 40.7)
SN 825 809 748| TL3| 744\ 746 73| 774 T37| T48| TLO| 51| 692 669| 619 592 365 3536 485 464 426 395 355 326
MN 80 58.9| 99| 627 T0.6| TTE| 7T T46| TIL[ T38| TI5| T4E| Te3| T44| Ti6| TiL| T24| T3 Tl6| 665 644 631 583 572 3549) 548 516 458 459 383 325 262

N Arazduanais1eAmn 13 sani (aiwa)

s SPL (dBA) 20 5 |35 40 50 63 80 100 | 125 | 160 | 200 | 230 | 315 | 400 | 500 | 630 | S00 | 1000 | 1250 | 1600 | 2000 | 2300 | 3150 | 4000 | 5000 | 6300 | 5000 | 10000 | 12300 | 16000 | 20000
Cal 818 578 716 673 689 726 T03| 76 TI1| T34| Ti3| TL1| TO6| TLS| 724 Ti3| T770| T45| TLE| T44| 694 674 641 601 335) 513 507 s00f 455 402 355
CA2 818 578 776 673 639 716 T03| T6.6 7i4| 733 71| TO6| TLS| 724 733 T7.0| 745 TLE| 744 694 674 641 601 577 335 L3 507 50.0 453 40.2 33.5]
Ca3 818 578 673 689 726 T03| T6.6| 734 753 721 TO6 TL5| T24| Ti3 T45| TLE| T44| 694 674 641 801 335 513 507 s00f 455 402 355
Cad 818 578 673 689 726 T03| Te6( 77| T34 73| T21| TO6 TLS T24( 733 T4S| TLE| T44| 694 674 641 601 335) 513 507 s00f 455 402 355
CB1 852 605 T72| 639 656 678 681 TL3| 69.3 TI®| TO5| 724 T48| T4l 763 BO.I| T79.0| T9.0| 756 TLS| 697 668 647 636 60.1| 560 536 488 #42| 379
CB2 852 60.5 639| 656 678 68.1) TL3| 698 TiE[ 705 724 T48 T4l TE3 80| 79.0| T9.0| 756 TLS| 697 668 647 636 60.1| 56.0| 536 488 442 379
CCl 80.0 639 616| 637 69.0| TE6| T0.2| 724 T03| 682 678 675 69.8) 724| T29| 731| 742 T44| 683 651 632 6100 576 375 540[ 483 424 337
cCc2 80.0 T0.7) 638 616| 637 69.0| TE6| T02[ T24 68.2| 67.8| 675 69.8 724 729 73l 742 T44| 683 651| 632 6L.0[ 576 575 540[ 483 424 337
CN1 831 648 759 671 629 TE4( TT4| TS| TI.0| TIE| T6S 7| TiI2( Te3| TO4| 667 705 T2 777 TA0| 681 746 681 668 60.0] 604 3581 514 435
CN2 831 648 759 671 629 TE4( T74| 7.5 TI.0| TIE| &S| 7| TiI2( Te3| TO4| 667 T05| T22 TI7[ TA0| 68.1| 746| 681 668 60.0] 604 3581 514 435

SII
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M5199N V.20 HANITATIVIAATLAVITEININANNDUDAULHAIN ULAATIN 20

] w oo dy 4 =
N SPL ATIZALTHT 39A 740 173 oanmﬂ (imwua)
FNUFG
(dBA) | 15 31 40| =0 63 S0 100| 125 160 00| 250 315) 400| S00( 630 S00| 1000 1600 1500|3150 4000 S000| 6300| S000( 10000( 12500 16000 Z000O)
TA2Z 79.8 67.7| 652 653 64.1| T35 752 T47| 69.9| 69.0| 677 68.0| 682 687 TO.B| TIE| 726 740 T43| 671 649 60.5| 575 3565| 566 342 544 535 481 40.8 31§
TA3 gL3 542 607 565| 65.1| 689( 6.1 732 TL.1| 755 T0.5| 634 708 69.0( T44| 740 748 656 TLE| 663 67.6 620 38.0 380 548 361 569 339 48.0] 40,0}
SA 812 58.3| 38.6| 358 63.4| 66.1( 653 TL4| 705 69.5( 745 748 70.3| 693 746 672 705 704 714 661 621 388 3585 5600 567 576 343 485 41.8]

MA El 63.7| 38.4| 34.7| 38.8| 67.0| 674 TL3| 700 736 T46[ T3l TO3| 699 69.2| 739 684 658 TOEB[ 7TL0| 663 683 616 384 574 333 3561 570 1 478 405
B 848 69.1) 721 833 749 7B.0| 79.6( T41| 749 759 758 76.1 76.1 712 689 655 629 395 563 3512 458 453 4235 39.8)
B 829 641 678 745 T38| 75| TLS| 774| TL3| 806 755 TLE| 73.0( 67.0| 644 621 594 363 5335 L7 486 4739 437 372 314
MB 79.1 66.0| 65.6 67.2| 673 688 70.0) 695 TLIZ| TLe| 682 683 66.6) 643 626| 602 572 369 568 338 3537 531 482 427 326
TC 264 532 586 61L.5| 626 63.8 720l 702 TO.5| 721 T48| 752 Br3| 7El| 785 789 T6E[ 7Ol 704 67.1| 63.0 619 622 584) 389 39.1 357 502 421
sC &l 63.5| T0.5[ 732 749( 745( 69.5 66.8| TI.7| 69.6| €92 T0.7| T0.1| TL2| 69.3| 69.9| 6£7.6 44| 7T0.6 709 658 674 632 583 57.3| 351 564 571 342 476 393
MC 811 589 739 741 75.1| T48| 68.2| 70.5| T04| 67.0| 698 7T02| 712 69.1| 69.5| 641 €73 690 719 661 674 62.1| 387 586 38.0| 554) 3564 57.6 30 475 9.4
™ 86.2 543| 788 825 78| T22( TO.0[ 743 T30l TL2| TOS| TL5 T30 736 T71| 788 786 TLI1| TO5| 613 613 624 666 629 622 626 S5E 591 391 353 518 41

SN 842 69.3) 672 66.5) 67.1 833 Bl4| 207 735 TEL| T9.8| T36| T40| Ti4| 744 7Tel| 756 T4E| T05[ 689 635 624 588 554 519 484 449 421 395
MN 82.7 639 68.1 73.5| 746 76.0| 782 80.0 74.0( 76| TLE| 705 754| T0.8| T9.E Tel| TLS| 748 669 649 629 600 3566| 536 522 484 482 43.7 368 LT

o ArszAudEanT1eAIIen 13 aanml (adwa)
s SPL (dBA) 20 25 315 | 40 50 63 50 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | S00 | 1000 | 1250 | 1600 | 2000 | 2300 | 3150 | 4000 | 5000 | 6300 | 5000 | 10000 | 12500 | 16000 | 20000
3

CAlL 843 56.8( 82.0f 382 610 709 TL1| BZ1| TE3| 766 6.0 TLE| T06| 674 643 521 4717 5.4
CAZ 843 56.8( 32.0 61.0| 70.9] 7L1] B21| 783 766 6.0 TL6| 706 674 521
CA3 843 56.8 820/ 382 610 709 TL1| BZ1| TE3| T66 760 T TLE| T06| 674 &3 521
Cad 843 56.8 820/ 582 610 709 TiL1| 821 783 766 T80 TIT| TLs| T05| 674 &5 521 417 5.4
CBl 88.0 687 T0.5| T02[ 653 T0.0| 4.9 685 693 751 Ti6| 722| 657 630 528 465 401
CB2 88.0 687 T0.5| 702 6353 70.0| 649 685 693 75l 73.6| 722| 657 63.0 528) 465 401
CCl 80.2 687 645 585 636 T13| 663 T03| Ti2| 698 753 675 639 633 608 374 483 423 324
CC2 80.2 687 645 3585 636 713| 663| T03| Ti2| 698 753 675 639 633 608 374 483 423 324
CNL 788 634 631 627 678 683 1.4 T78O| 783 763 7sE 759 893 694 T711| 6B.0| 6B4| T0.0| 67.0) &41| 591 376 3529 492] 47E| 462 452 307 34.3'
CN2 788 634 631 627 678 683 T4 TBO| 783 763 T&B 759 693| 694 721| 680| 684 TO.0| 67.0| 641) 381 576 52.9) 492 47E( 462 452 425 397 34.3'

911
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AN V.21 HANITATIVIAANTEAULTIINTNANNDUDILAINUUAATIN 21
L, | seL MszduEa T sAMA 113 2anmyl (nFwa)
itk
@Ba) | 20| 28| 32| 40| so| e3| so| 100| 125) 160| 200 280\ 315 400 200 e30| soo| 1000 1280| 1600 2000\ 2500\ 2150 4000| 000 6200| sooo| 10000| 12500| 1s000| 20000
TAZ % T1L6| 695 69.1| 69.2| 69.5( 744 TL4| 7XI| 748| T61| Ti6| 65.2| 699 684 657 709 695 Til| 69.5 643 683 6232| 602 344 302 518 493 507 450 387 317
TA3 | s2 | 672 e66| e87| 744| T22| 761| 764| 7Tas| 73z| ess| 728 7To7| 536 e9.1| 74| 730l 733| 95| 652 46| e35| 603| ses| sas| 23| 457 460 434 403 343 291
sa | 791 | 685 731 764 74| 724| T18| 738\ 728 689 s98| 675 652 T09| 98| 672 696 45| 687 627 eo4 542 s03| si4| 95| sos| 458l 3es| 321
MA 94 | 600| 9.1 789| 759 738 683 70.0| es0| eso0| 714| 706 737\ 70.7| s49| es7| 628 05| 545 03| 517 ses| sis| 46| are| 332
B 36 | so4 s23| s20| 727 776 769 774 727| 75.0| 748 718 706| evs| es8| 7Li| 6s9| exs| se7| sm3| sa3| sos| 4sa4| 44| 30| 385
5B 829 68.9| T99( 80.0| T4.1| 748( 752 TIS 783 T11| 7535| 758 738 740l 741l TL1| 684 695 683 620( 397 53%| 490 465 427 39.6 354 313
MB | s15 | 570 s8.1| 534| s576| 674| 687| 705| 742| 706 es1| 606 695 68| 693| 74s| 785| 748 756 712| 667 674 624 s8s| sss| ss3| ss4| ses|  s72|  sas|  47s| 404
T 33 | 572 e64| 744| 801 791 734 725 717 T34| 45| T34 749 745 714 91| 6935 690 618 597 542 49s| 455 428 397 356 325
sc | so7 | 633 e61| eas| 728| 783 785 s0s| 7e1| 777| 767 745 TLe| 703| 730| 7ss| 70s| 73s| 752| sss| e7s| e31| seua| s7s| sas| ssa| saz| 47s| 47| 416|342 283
MC 69.8| 75.1 727| 688 63| 733 T04 0| 709 698 ev2| 61| 643 47| e8| 58 sas| s28| so3| 4ss|  ass| 415|372 360
™ 858 83| T19| 67.7| 67.1| 740 749 BO.3| 857 772| T92| T46| T66| 766 T75| TLO| 75E| 726 T3B 718 712 696 676 62.9 600 584 355 515 450 454 43.4] 393
o | =82 | e22| ess| 656 647| 785| T02| 683| e9.5| 70.1| To.s| 748 762| 7m1| 822 790| 773| 768| 726 33| esi1| 648 61| 11| e11| 575| 578 ssol  soe| 438 351
My | 818 | 617| 59.1| s65| s95| 654| 67| Tu9| 713\ 748| 754 788 703| 701| 69| 750 716| 65| ews| 719| ss6| ess| 622 s sws| ss2| 553 se2| 57| 54z aso| 391
. ArszduEaaneanwa 13 aanmil eaia)
AL SPL (dBA)
20 5 | 315 ) 40 50 63 50 100 | 125 | 160 | 200 | 230 | 315 | 400 | 300 | 630 | SO0 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | S000 | 10000 | 12500 | 16000 | 20000
Cal T6.6 386 T49| 663 63.0| 69.2| 693 TE9| T4l| 730 666 636 697 69.7( 687 TLO| 667 679 TLEl 660 612 625 50| 33.1) 512| 481 461 450 382 323
Ca? T6.6 386 T49| 663 63.0| 69.2| 693 TR9| T41| 730 666 636 697 69.7( 687 TLO| 66T 679 TLBl 660 612 625 350| 3531 512| 481 461 450 382 323
cas 6.6 se6| 749 663| 60| 692 e93| 7m9| 7a1| 30| s6s| 656 e97| e97 e=7| 7i0| s67| e7s| 7is| sso| 12| e2s| s72| sso| saa| siz| 4s2| ssa| aso| 3e2| 357 a2
cas 766 ss6| 749 63| 630 e92| e93| 7m9| 741| 730| e66| 636 ey 697 87| 710 667 e7s| 7is| eso s12| 623 550 331 s12| 482 461 aso| 392 357 329
CBl 30.3 50| 740/ 639| 92| 798| T22| 7es| 7T7O| 7a2| T2s| 725 TLs| T21 716| 762 71s| 717 T26 632| 671| 643 sos| 579 s30| s14| sos| soa| ase| 412 369
cB2 0.3 50| 740 639| 2| 798| 722| 7es| 770 742| 72| 725| TL8| 721 T23| TLg 11| 726 e23| 71| 43| s98| 579 si0| si4 so1| 459 412 360
cct 792 692| 673 634| 21| 707| sus| 733 620| 66| 668 670 663 71| 719 739| es6| 613| 619 97| 69| s67| 561 s34 28| 4711|403 304
cc2 792 692| 673 614| 61 636 723 728 emo| e6s| s6s| e70 ess| 71| Ti9 739| ese| 6s3| 619| 97| 69| 567 se1| si4 s28| a71| a03] 304
oN 843 86| 775 720| 718| 813 s1s| 789 796 794 T69| 740 742| 745 784 724 7T09| 751| 703| 677] 639 22| s18| s00| s08| 585 s34 480
CN2 8438 68.6 15| T720| 718| BL3 BL5[ 789 To6| 794 TS| T40| T42| 745 TE4| T44| T09| Til| 703 67.7] 639 622 6LE| 60.0| 605 383 34| 483

LTI
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M519N V.22 HANITATIVIAATLALITEININANNDUDAULHAINIIAATIN 22

1 wod dy o =
. B SPL ATTZAVFLEINT IAIHA 1'303ﬂlﬂ"| (iEua)
A
(dBA) 0 5 12 400 =0| 63 80| 100| 125 160 200( 20| 315 400) S00| 630| S00| 1000 1600| 2000( 2500| 3150 4000 5000 6300( S000| 10000| 12300 16000\ 20000
TA2 856 68.8) 729| T1.2| 69.5| 782| BL.3| 81.2[ 83.4| 855 834 744 BO3| BL4| T78| Tes| TI5| Ti9 TIT 753 67.5| 648 616 583 3582 555 50.5 489 459 431 404

TA3 344 | 5932 TLL| TE.0| 67.2| T16| TT.0[ Ti%| B46| Ted TIE[ T43[ Ted| Téd4| T7H| TLI| Telf TLE[ T34 TET| TLS[ 696 690 626 354 3580( 345 509 489 4.7 428 383

SA 20.8 527 70.2| 69.1) 743 ELSB

TE.B| Ble6| 759| 728 T66| T54| 02| TL2| 720 TiE| TL4 712 703 66.7) 642 617

342 519 474 442 413 B0 352

MA 6.9 646 76.2| 66.6) 72.4| T1.1| 70.6| 740 727 719 T0.0| 67.2| 682 TL6| T0.2| 709 667 8.2 714 659) 621 635 578 354 336 513| 485 466 459 399 369 32.9)
B 86 619 99| 69.7| €8.1| B0.2| 76.6| 76.0[ 79.7| B80.0| 249 831 B33 B0.5| TB3| TEE| 786 762 TE3 78.3 745 68.0) 648 624 554| 3585 560 503 4582 46.2 432 40.4]
5B g1 333| 67.1| 64.5| 688 T34 723 724 TLT| T43| TI3| T44 7T33| TIl 3.1 T0.0[ 671 651 63.7| 611 629 595 537 341 494 45.1 433 415
MB 796 614 764 Ti6 T53 734 TOB| 742 749 T3 719 716 TLO| T24| 705 666 637 614 380 353 515 490) 478 463 425 71 303
TC g9 726 77.0[ 765 766 BO.1 790 706 768 T2.2[ 737 70.6( 701 67.9] 622 35%1| 578 531 50.4 489 442 425 381

5C 836 65.5| 720 69.1| 69.1 63.8| T0.8[ 747| 775 TI0[ TI2 ELO{ 72| T6T| 770| TO.7| Tis[ T20f 70| 77| TLI[ €83 658 618 391| 576| 353.0| 501 481 43.6 424 354

MC 7654 619 75.1| 65.2| 66.6 75.0( 727 €74 67.2| 69.1| T0.2| 676| 699 665 €73 TL5| 659 615 619 572 350 329 5035) 483 460 s 389 352 313
™ 841 58.7| 66.6| 63.5) 69.2 749 T7.2( B24) TI 0.7 723 736 7535 79.5 T76.4| 699 63.7| 639 612 638 596 337 343 489 45.1 433 413
SN 241 342 73.6| 68.5) €5.5| TLE| 749 T5s[ 705 T12( 731 772| 812 785 TL8[ 738 787 71| 683 679 6L7 594| 575| 538 505 482 438 425 38.0)
MM 79.2 371 552 57.0| 64.2| 68.1| 65.5| 67.6 662 69.9) Ti3| T65| T04| T41 69.1) 69.5| 68.4| 7T0.8( 656) 671 63.2] 621 585 360| 508 495 478 454 422 338 35.7]

o ArizAuABINTAIIN 13 aamnyl (awa)

s SPL (dBA) 20 25 | 315 40 50 63 80 100 | 125 | 160 | 200 | 250 (| 315 | 400 | 500 630 | S00 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 5000 | 10000 | 12500 | 16000 | 20000
CAl 712 585 734| 673 68.3| 686 67.6) 751 Ti0| TL1| 688 667 T03| 7.0 69.0 675 684 T21| 662 619 623 574 537 510 434 466 459 3|7 36.0 317
ca2 772 58.5| 754 €75| 683 686 67.6) 751| 75.0| TL1| 689 687 T03| T2.0| 69.0 684 7 662 619 628 574 537 510| 484 468 459 97 360 L7
Ca3 38.5 67.5| 68.3| 686 676 731 T30 TL1| 688 667 TO3[ T20| 69.0 684 662 619 628 574 337 510| 484 465 459 397 360| 317
Cad 772 38.5 67.5| 683 626 676 731 70| TL1| 689 667 TO3[ T2 69.0| TL5| 675 684 T2I| 662 619 623 574 337 510| 484 466 459 397 360| 317
CB1 819 619 B857| 619 68.0| 724 692 738 T0S 688 672 695 T30 T3 TESE| T03| 7Ti®| T42| TI9| TIO0| 695 673 649 619 601 578 534| 516 434 463 429 36, BI
CB2 819 619 857 619 63.0| 724 692 738 T09| 698 672 695 T30 T73| TRE| T03| 79| 742 TI9| 720 695 673| 649 619 601 578| 334| 516 434) 463 429 363'
CCl 805 336 692 699 804 T79.0 798| 735 751 T41l 697 TLE| 722 739 TOB| 703 688 654 636 615 574 2| 517 471 438 405 372 345
cc2 803 536 692 699 741 754 T7.2| BO3| TR TS| 73| T4l 697 TLB| 722 T739| TOE| T0.3| 698 664 636 613 374 47.1 438 405 3Tz 345
CN1 794 60.0[ 89.1| 862 657 69.6 789 7589| 738| 683 T0O| 680| &6.0| T14| T0.4 70.7( &4.9| 8.7 618 605 543 0.4 518 469 418 332
CN2 794 60.0) 691 662| 637 69.6 T9.7| T89| 739| 73EB| 683| Too[ 68.0| 66.0| 714 T0.6 T0.7| 64.9| 687 618 6035 54.5 04| SLE[ 469 418 333
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M519N V.23 HANITATIVIAANTLAVITEININANNDUDAULHAINULAATIN 23

v o_ea 4 =
. B SPL ATISALIEEETIT I9A 7180 173 aannm-l (Ea)
AMHIS
(dBA) 0§ 32( 40| SO 63 SD| 100| 125 160| 200) 280) 31F) 400 S00( 630 S00| 1000| 1280| 1600 2000 2500) 3120|4000 S000| 6300| S000[ 10000| 12200| 16000| 2000
TA2 82 T3.7| 76.6) 738 71| 685 6B7| 676 6200 591 364| 534| 488 459 42.5 393 352 323
TA3 0.1 69.7| 716 716 728 706 7LO[ 695 662 640| 618 574| 539 513 468 436 40.6 74 43
SA 818 704 73.0 716 715 67.1| 646 625 584 530| 3528 479 46 417 3835 35.7]
MA 78 69.1| 68.6| 70.6| 679 656 644| 643| 610 582 58.01 475 467 .1 390 354 323

79.5| 766 764 762 TE4| TE6

533 518 304 46.6 423 362

5B 86.1 726 78.3| To.0( T77.9| Te2( 80.2| 826 856 819 243 T8O BO.7| 813 TI.7| 755 782 794 7Te8| 771| 742 7TL5| 683 652 627| 618 3591 552 539 499 M5 406

MB 7.3 599| 612 774 TLE| T45| 763 722 T0.3| 704 T4B| Tle6| 695 70| 68.1| 68.5 TLI| 669 689 693 628 627 603| 3574 41| 3528 471 457 4335 385 351 319

TC 20.9 52.7| 676 68.6] T0.4

78.3| 79.8 200 T34 740 739 To.l| 72.6| 725 743 TL5[ 7Ll 702 67.0| 642 623 382 349 526| 478 M5 412 332 3535

5C 814 | 554| 69.5) 722 759| 744 79.6| BO.6| T9.4| 79.3| T84| Ti4 T45| 742 7L2 737 725 746 TL9 TL2| TLE| 668 643 618 375 341 514| 467 434 404 372 345

MC 794 | 612 e44) 67.8[ T33| 744 73.0| TL5| TLO| 6€9.7) €96 T0.0| TLO| 69.5 79.3( €93 7I0f TL2f 691) 687 642| L7 583|563 41| 5L1| 481 458 H43 393 333 275

™ 871 68.1| 625 61.5| 64.4| 685 69.3| 669 703 748 740| TET| T8O

77.8| 847 827 80.1f 771

i
I
'y

3
e
@
o
%]

@
=4
=}
@
e
i
@
=

-
[
i
in

w

i
i

w

i

o
.

=3

463 385

SN 82.7 62.1| 683( T0.B| 755| 736| T77.0| 743 736 743 TLI| 73S 7TL3| 69.1| 8Ll| TLO| 749 70| 639 604 644 618 601 572 3542| 518 485 460

.
b
=

396 47 299

My | so | 552 670 57 723 793 773 31| 721| 740| 753| 726| 734| 7Ti6| 665 s46| 26| sms| ses| 550 sas| sia| ase| 42|  3ea| 22| 263
o rszdunaiiannu 13 aanmil saiwa)

TS SPL@BA) [T [ 25 [z 40 | =0 | 6 | so | 100] 126 | 160 | 200 | 250 | 315 | 400 | =00 | 630 | 500 | 1000 | 1250 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 5000 | 10000 | 12500 | 16000 | 20000
cal 847 553| sua| 23| e 703\ eas| s07| 72| 7s| 7es| 72| 67| 78| 7| 76| 783| Tas| 762 783 99| 663 31| es2 1| sss| sts| sma| s23| 48| asg
caz 847 53| sig| e2s| e4| 703 es| so7| 72 s 732 78| 78| 76| 783] Tas| 762 753 9| 663 631 51| 523 48 45.s|
ca3 847 533| sial 28| 64| 703 e3| s07 76| 63| 732| 767) 78] 78| 764l 7m3| 7es| 72| 7e3| 713| ess| ess| 51 ER e 43.s|
ca4 847 s53| sia| 628 64| 703 es| sor| 72| s 732 7| 764| 732 783 | 663 651 st 523 48| 458
Bl 822 676 see| 04| sss| 763 7as| 7| 7 714| es7 L1 8| n| 7 95| 677 6a1| 617 se6 se2| s34 sis| 7| 43| 43a| 372
cB2 822 676 704 69| 763 =8| 73 726 T4 607 73| 798 7| 78| ms| 73] 72| 95| 77| sa1| 617 96 ste| 87| ses| 431 2mg
cel £13 64 9.1 06| 769| sis| 792 793 s0s 79 2570 704| 721| 728 74| 714 23| 718| 74| e43) e24] 81 78| w7 s4| 32 353
cc2 £13 64 9.1 06| 769| sis| 792 793 s0s 79 7570 701| 72| 728 7| 714] 23| 71s| 674] eus| 4] sz 78| w7 s4| 32 353
o1 797 73| 683 19| e33| 615\ 3| 765 767 7es| 766| 799 7ms| 773| 09| 70s| 22| €75 ems| 707 67| ssa1| ses| s 524 a06| 453 as2| ws| s23| 08 34s

CN2 797 673 683 639| 633 646 693 T6B| TET| 789 T66| 799 TEE| T73| 70| TOB| 72| 67R| 6B 707 67| 641 583 5B 534 496| 433 462 5| 422) 3GE| 34§

611
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M519N V.24 HANITATIVIAATLAVITEININANNDUDAULHAIN ULAATIN 24

] w o Ay o -
. Y SPL MIzALEYaNTI3AIMA 1/3 sl [(GEOIE]
AMFG
(dBA) 20 28 32 40| S0l 63 S0 100 125 160 200( 280| 31| 400 S00| 630) SO00| 1000 250 1600( I000| 2800| 3150(  4000| S000) 6300) S000) 10000| 12200 16000( 20000
TA2 855 635 84.2( 62.3| 67.1| 713| 68.0| 78.9| B39 756 T6.4| 76.8( TBS[ 78.0| 749 T&3 72.1 715 696 T0.2| 661 3.0 621| 616 612 615 573 56.SI
TA3 842 551 75.6| 59.7| 64.1| 659| 82.4| T0.2| 79.0) 668( T 755| 75.8| 753| T40| 767 TL2| T3l 73 701 T0.6| 66.1 60.8 620 641 576) 394 539 502 39.SI
SA 845 66.1| Te4| 830 T6T| T4.6| T6.5| 69.5| TIT| 753 TOE| 65.0| 744( 76.0| 785 7id| 63.0( €51 e84 696) 697 700 659 61.1) 613 639 39.6 537 487 381

MA 20.9 52.7| 67.6| 68.6| 70.4| 733( 77.2| 7E.1| 78.3| 79.9 B0.0| 734 7T40( T38| T0.1| 76| 725 743 713 711 702 67.0 642 623 582 349 3516 478 45 412 382 355

B 812 699 638 649 785 76.8| 73.6| 733| T35 TL4| TLS

70.0{ 735 75.6| 749 73S 7T14| 653 689 660) 624 396 569 346/ S1El 474 474 40.9 337 27.4]

778 728 T730f Tio0f 720 702 748 7Oz 750 7i5| 714 T44| T02I| 667 623 601

MB 823

TL3| 7L T Trel Tle| TLE| T4E| T0.7| 746| T3l TLT| 643 699 663 616 604

c 303 58.9 793 T38| T3S T4 T3L| T44| TIe| Til| T24| 733 TLe| 663 644 631 583| 572 348 345 516l 458 459 383 325 262

sC 344 | 571 381 742 TrI| TAEB| TeT| BL3| T78| 758 TeS| T44| TL4| TLI| 656 733 T04| 696 639 611 6l6| edll 585 597 571 336 478 356

MC 811 57.9| 385 397 €6.0| 70.4| T6.0| 752 T8l TLS| 722 711 T13| 70| T733| TOS| 733 TI2f Tl%| 713| 678| 662 618 399

347 SLE| 476 46.3 410 344 256

™ 833 69.7) 637 T0.6| T4l| 73.4| T44| 755 BO0.6| BLL| TS| TT4| Te3| 73| T7.3| 745 776 Ti8[ 73l 758 TL2| 678 660 638 600 575 545 503 489 432 374 3Ly

SN 844 | 584 T53| 622 659 T00| 65.7| 76| T45 T0S8 TOZ| TEL

5.5 T4E[ Tel| T4l TL6| 730| 702 697 660 612 619 633

59.0 36.7 336 477 383

MN 822 70.8| TLe| TLO| TO.1| 746| Ti1| 768 B0O.7| T21| T2.2| 71 T22| T31| TET7| T0S| 75EB| 749 723 T48| 691 671 639 6L

Ly
[
i
o
=
[

531) 485 482 413 344 283

' T E] =
ATLAUIALNTIEAIND L3 2annyl (EIUA)

dwiia | gpp (dBA)

-
=
e
e

"
=
n
e
=
=
@
=

100 | 125 | 160 | 200 | 220 | 315 | 400 | 500 | 630 | SO0 | 1000 [ 1250 | 1600 | 2000 [ 2200 | 3150 | 4000 | 5000 | 6300 | S000 | 10000 | 12500 | 16000 | 20000

Cal 817 635 859 607 636 732 70.7] 696 718 T90( TLE| 748 TL3| 693 674 643) 630 6L0| 384 528 480 471 434 373
Ca2 8L7 639 859 607 656 732 T0.7) TL7| 69.6| TLE| 725 T6| TOO| TLE[ 749 T34 TL3| 683 674 643 630 6L0| 384| 537 525 480 472 434 373
CA3 L7 638 859 60.7| 636 732 TLO| TrL3| T0.7) 696 TLE 715 TI6| TO.0( TLE| 748 T34 TrI TL5| 683 674 643 630 610 384 328 480 472 434 373
Cad 639 859| 607 656 710 70.7) 717| 69.6 TLB| 725 716 T90| TLE( 749 TL5| €9.3| 674 64.3| €30 6L0| 384 528 400 472 434 373
CBlL 633 741 582 60E 638| 719 e68.1| 655 695 684 6600 TO3( T0O| TIO| 70B[ 723 T13| 662 633 62.7| 604 379) 560 473 441 403 368 331
CB2 779 653 T41) 582\ 60E| 7T59| 658 T8 65.1| 655 695 684 660( T03| TOO| TIO[ TOE| 7Ti3| TL3| 662 633 617 04| 579 56.0| 527 491 473 441 403| 268 331
CCl 818 356 559 533| 605 673| 659 69.0| 715 716| 67.6| 70.8) 6€9.8| T0.5| 69.4| 756 752 758 75| 7R3 67.2( 67.8 627 589| 5B5| 5B4| 356 567 573 548 482 394
CC2 818 356 358| 333 603 673 59| 69.0( TL3| Tle| 676 T0.B| 698 T05| 694| Ti6| 751 751 672 67.8 617| 389| 35BS 5B4| 356 567 573 548 481 394
CN1 30.7 19| 677 639| 651| 758 783 802| 738l 715 T0S| s64| 686| 662 697 T7.0| Tr4| 680 720| 640 674 598 552) 338| 464 464 444) 305 358 310
CN2 80.7 18| 617 638 631 738 783 B02| Tis[ 715 T0S| 664 686| 662 657 T7.0| TL 680 72.0| 640 674 398 552 538| 464 464 M4 385 358 320

0c¢l
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M519N V.25 HANITATIVIAAITLALTIIAINANUDUDINAINUIAATIN 25

] o o gy o5 a
. B SPL ATIZALIEEE T 3410 13 Daﬂlﬂﬂ [(CETIE)]
AT
{dBA) 20 5 3z 40 0| 63 80| 100 125 160| 200f 230 315| 400| S00( 630| 800 1000| 1230) 1600| 2000| 2500 3130( 4000 S000( 6300 S000( 10000 12300( 16000| 20000
TA2 855 635 242 78.0| 749 T6.3 72.11 7135 69.6 70.2| 661 630 611 616 612 61.5 573 36.8)

TA3 845 595 652

546) 497 469 430 397 354 323

SA 20.3 63.5| 66.1 349) 551 3532 478 475 416 342 283

MA 8313 59.0( 68.6

T3] 747 132

76.5| 740/ 709 T0.B| 690 651 667 6LB 392

@
o
)
=]
[
w
=
o
L
I}
)
@
]
]
=]
o
]
]
o
1
@
]
1
=
o
3
I}
[
4
)
1)
e}
L
=
o
1
I}
1
e
=
i
W
@
a4
G
|
i
=
m}
[
]
1Y
@
&
o
@
4
Iy
@
=
"
I}
[
Ly
3
i
n
B
%)
.
B
o
w
o
-
o
o
=
&
%)
w
o
[
"
n
i
&
%)

MB 818 625 759 79.2 73.9( 703( 70.2| 748| 733 725 75.0| 743 720 743 753| 755 737 746 7T32| 6635 675 661 634 599

Ic 818 76.1 2f 73z 739 744 748 748 T34 72.6| 681 662 646 611 381 50.5 48.3 445 39.6 335
3C B0 68.1( 685 TL1] 715 742 T6.6| TES| T3.0| T43| TIB| 735 TLS| 733 TL9| 666 643 635 581 568 548 46| 515| 454 458 39.7 322 26.3
MC 815 690 687 686 TOS 731 736 T42| T54| T8 TE9 TrE| T3B| T54| T46| TiE 745 730 673 655 629 395 367 541 510 482 465 431 383 321
™ 832 543 6589| 722) 80.7( 755( 75.0| 785 T8.0| 724 73| TL5| T33[ T41| 735 Tés 743 721 TL3| 65.1| TO.l| 689 622 396 5411 494) 463 429 395 i34 314
SN 8.7 56.5( 714| 72.2) €81 759( 82.9| 80.1| 79.5| 742 7i5| T35 T30 746| 743| T4 754 731 70| TO.T| 74| T0.7| 642 615 391 3562 516| 486 45.1 413 36.6 33.0
MN 824 | 584| 805 725 T0.9 TET| T44| Ti0| TL4| T44| T41| T41| 766 TL.7| 655 7T09| 685 689 666 615 392 367 5335 485 463 42.5 394 353 321

IC1

L AtsauAnaNT1sAMA 13 sanml (adiwa)
s SPL (dBA) 20 25 | s B0 20 63 50 100 | 125 | 160 | 200 [ 250 [ 215 | 400 S00 | 1000 | 1250 | 1600 | 2000 | 2200 | 3150 | 4000 | 2000 ( 6300 [ SO0 | 10000 | 12200 | 16000 [ 20000
CAl 8235 561 857 67 73.1( 704 66.3| 69.3| 63.1 JL1{ 783 204 T42| 715 69.4) 681 646 633 609 803 539| 529 439 468 435 7.4
A2 8235 56.1| 857 67.1( 731 T04| 728 663 693 681 T2Af 783 204 T42| TIS 6941 68.1| 646 633 609 s035) 539 529 439 458 435 374
CA3 561 857 3587 671 731 To4 66.3 69.3] 63.1 TJ2A[ 783 B04| T25| TEB| T42| TS| TLT| 69.4| 631 646 633 609 605 539 529 489 458 435 374
Cad 8235 561 857 3587 671 73A{ To4 66.3[ 693 63.1) T0.2| ToI1| TB3| B804 T42| T1S5 694 68.1| 646 €33 609 s035) 539 529 489 458 435 374
CBl 79.0 67.7( 770 TAT| 68.0| 732 682 TL4| T03| 673 67.2) 67.9) 663 TL3[ T34 699 731| 71| T24| 672 843 633 6L1[ 587 5635 534 502 430| 451 418 384 35.0)
CB2 79.0 677 TI0l TiIT| 68.0| 72| 682 TL4[ T03| 673 67.2| 67.9) 663| TL3| T34| 689 731l Ti1 672 64.5| 633 611 587| 565 4800 451 416 384 35.00
CCl 876 606 603 627 64.0| 647 682 685 TiT| Til| 766 78.9| 831 B837| BlO0 74| Ti5| 722 635 631| 629 576 578 527 4635 9.4
cc2 876 606 603 627 640 647 70.7] 6B.5] T3l T6.6 T8.9[ B3.1| B3T| BlO| TiL TI4 722 5.5 63.1| 629 376 378 327 4635 394
CN1 734 49.0( 680 668 633 796 T94 793 T0.0[ 653 67.5| 66.5 66.1) 648 64.0| 639 625 613 566) 323 494 470 473 454 404 36.2 324
N2 754 49.0( 680 668 633 796 794 793 T0.0| 6355 67.5| 66.B 673 661 648 e40 639 613 366 323 494 470| 473 454 404 36.2 324




] v Y 1
15197 U.26 HANIATIVIANTLALITHIAIUANNDVDILHAIN UHANTIN 26

| seL AszdwireanTsanen 13 aanml (aFwa)
Gl

S00) 630 800| 1000| 1230 1600 2000( 2500| 3150 4000 S000| 6300) S000| 10000( 12500 16000 20000

TA2 205 T46| T22| T48 724 T13| 672 663 652 612 3835 3560 3531 54.2 48.9 454 400 343

TA3 2438 64.1| 659 61.5

SA 808 592 672 766 805 78I TTO| 706 7T64| TIS( 725 T62| T3B[ TIT7| 742 6B0( &70) o&44) 602 583 362| 532 501 460 419 379 351

56.2 38.9) 36.6 487 416

B 244 57.3| 65.2| 60.5| 64.1| 694 68.0 73.3| 73.9| 730 82| 726 732 769 746 T6.1

54.1 336 50.1 464 41.6}

SB 813 729 T1L3| T77.5| 78.0| 793| BO5( 7T.3| TL3| 756 755 T21| 74| TLI| 729 752 739 764 Tie6| 682 671 654 601 58.3| 558 35285| 491 459 41.8 37.9 351 32.4

TC 727 68.0( 72.4| 666 68.8( TLE[ 70.5| T0.5| 70.0| 688 €92 631 70.7| 705| 663 666| 682 678 67.6| 653 672 680[ 697 688 664 636 5895 555 527 45.8 467 44.0)
3C 79.7 48.7) 69.7| T49| T762| 69.0( 69.4| T0.1| 72.2| 67.8 698 7400 T15| TL3| 609 638 693 T34 7TL1| 673 663 65.1 61.1 589 36.6| 550 547 3531 52.1 505 489 45.0)
MC 80 644 642 718| 732 T0.2| 72.0/ €9.7| 69.0) T03| 69.7[ 80.7| €9.1| 725 68.4| 685 638 615 593 564 337| 510 480 456 46 39.8 335 27.§
™ 791 614| 676 630 616 703 708| 699 725 672 T0O| 733 T14| T0O[ T46| T5l| 692 J0.5| 674 650 643 606 592 363| 550 542 530 519 304 485 44 7]
SN 342 58.9 67.8 624 66.5 638 682 T2 TLT| T33| Ti9| T18| T38| TT4| 753 774 Te4| T5iE 76.1 711 68.2) 673 642 621 602 573 54.0 33.9) 504 472 -CSI
MN 835 TL4| T83| 69.7[ TL1| 790 T4.8| 79.3| BO.7| 793 T6.6 22| 769| 748 735 113 69.9] 733 681 67.0| 62.6| 602 359.9| 3584 39.7 56.5 502 44 DI

L. ArsAuiA T3 mn 13 aanmil (aiua)
dwsiis|  gpy dBA) - - - - - - - - ; -
0 40 50 63 50 100 | 125 | 160 | 200 | 250 | 315 ( 400 | 500 | 630 | SO0 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 [ 4000 | 5000 | 6300 [ 5000 | 10000 | 12300 | 16000 [ 20000
Cal 343 736 76.6 To0| 71 B3| TO| TR0 TLT7| Te7| T45| TE6| T8S| 7L TeO| TRI| TI0| 68.0| 67.1) 638 6L1| 3580 356 341 508 483 47 404 38.0
CA2 343 736 T02| 766| TRT7| Te.0f 77| 831 T8O| Ti0( TXLI| Te7| T45| TE6| T8S| 712| 7.0 TEI| T30 630 67.1| 638 611 541| 508 483 47 404 38.0
CA3 343 736 702| 766 70| 77 831 TR0l 750 745 TB6| T8S| 712 7.0 TEI| T30 630 67.1| 638 6l1 541| 508 483 47 404 38.0
Cad 843 736 702| 766 5.0 831 780 T30 745 7B.6| T899 712 79.0| TE1| 73Ol 68.0| €7.1] 63.B| 6l.1 541| 508 433 “7 404 38.04
CB1 7.6 6200 TI.0| 581 650 654) 685 TL4[ TO7T| TO5| 681 755 TL2| T3S 69.1| 685 T16| 698 69.0( 667 66.1| 626 61.2| 579 546 504| 430) 4521 422 383 349 315
CB2 T1.6 6200 770 381 650 6354) 685 TL4[ T07| 705 681 5.5 TL2| TS| 691 685| T16| 698 69.0[ 667 66.1| 626 612 579 546 504| 480) 4521 422 383 49 315
CCl 88.0 T26| T T3 665 692 632 663 TL6| T43| T44| 791 TEE| 745 Tol| B49( Bil| BOS 736l 721| 645 616 626 604 576 578 58.1 SLE| 465 404
Ccc2 88.0 T23| 669 692 632 668 TL6| T43| 744 79| TE4| T45| T9.1| 849 B3il| BOS 736 721| 645 616 626 604 576 578 58.1 SLE| 465 404
CN1 816 T23| 667 T4 TL6[ T4E TIS| T74| Ti3[ 716 TI6| TE5| TL4| 666 708 719 T54| Ti0| 651 T19| 666 5.6 39.0| 366 363 557 582 550 475 401
CN2 816 27| 806 T3 667 742 TL6| T4B[ TS| TT4| T55| 76| TLE| TES| TI4| 666 T0S| T8 T54( TO| 681 TL9| 666 5.6 39.0| 366 363 557 582 550 475 401

[14!
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M519N V.27 HANITATIVIAATLAUITEININANNDUDAULHAINIIAATIN 27

o o dy ] -
.| seL MIzAVFLIIT A E 173 2anmy] (nFwa)
Al

(dBA) 200 28 3z 40

"
=

63| 80 100| 125 160 200| 250 315| 400 S00| 630( 800 1000 1600

3150\ 4000| S000| 6300 S000) 10000) 12500 16000 20000

TA2Z 29.9 513| 368 390 65.1| 674 684 72.6| B0.5 839 852 795 T0.6( 703 723 772 7Tis| 746 TeO[ 70| 69.1 684 667 T0.3| T0.9( 665 624 641 66.1 623 60.1

TA3 248 553 639 50.0| 635 66.9( 9.1 T1El 734 739 745 TI0 736 T35 738 768 7R 76| TL4| 6B6| 667 648 612 605 579 544 344 315 4835 438

SA 9.9 58.0{ 57.3| 61.4| 85.0| BL.I| 837 71.9| 9.7 69.1| 68.5| 718

676 631 649 66.1 62.6 60.4

MA 821 67.7| 722 78.1) 71.9| 803 78.1| T9.0[ 781

76.0( T6.1| 742 732 722 T0.B| 693 67.1 643 618 38.6| 573 544 518 486 439 397

B 246 648 623 58.7| 63.6| 79.5( TLO[ TL4| 745 742 747 TeT

717 Te4| T14| 672 695 69.2) 669 641 613 599 582 516 563 563

B 821 60.0 TXI| 787 789 T9.0

68.7 662 639 613 583 554| 522 489 458 415 372 323

MB 796 662 T83| T734| Tos| 742 749 728 725 TL9| T4 TIO| T24| 708 666 637 614 580 353 519 490 478 463 425 371 303
TC 818 36.1 T24) 750| 736 786 T8O B4.9| 829 805 735 720 651 631 63.0( 607 576 376 38.0 334 473 40.7}
sC &3 68.3 826 813 76.5( 76.8| 766 750 721 728 69.9| 67.2| 652 636 624 607 587 558 544 512 472 43.24
MC 824 66.3 76.3| 78| 798| TEL| 739 TE1| 752 746 740/ 74| 705 703 68.0( 654 62.7 602 574\ 347 528 492 445 40.7 348
™ 832 571| 581 668 75.0( 772 762 76| 733| TOB| 792 T38| 818 T63| 771 Te1| 747 721 T40| 703 678 649 632 619 603 583 356 341 507 467 42 6|

716l T38| T13| 733 704 680 635 641 62.7| 614 592 3569 552 319 478 437
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=
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1
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o fszAuiEuanTaEn 13 ol oadiua)

TS SPLBA) [ [ 25 [ 315 ] 0 | = | & | s0 | 100 | 125 | 60 | 200 | 250 | 315 | 400 | 500 | 630 | s00 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 5000 | 10000 | 12500 | 16000 | 20000
cat 76.3 619| 629 653 e26| e69| €74 704 708\ 71| 655 s60| ess| es4| €75 gs6| es4| 79| 679 63| 617 614| sss| s571| s4s s29| s1e| 02 41
CA2 76.3 639| 629 633| 626| 659 674 TL4| T09| 67.1| 635 660 665 664 673 686 664 679 679 668 647 614 589 57.1| 548 529 519 502 431
CA3 76.3 639| 629 633| 626| 659 674 TL4| T09| 67.1| 635 66.0| 665 664 673 686 664 679 679 668 647 614 589 57.1| 48 529 519 502 553 431
cad 76.3 639| 629 633| 66| 669 o674 714 709 e71| 6535| 660 sss| ssa| 75 6s6| 664 679 679 65| 647 614| sus| 71| s4s s29| sis| sz ss3| 4
cBI 578 73| €73 sen| es3| ev1| ers| sos| 74| 733 M| 778 72 sa9| 837 799\ 774 71| T38| 1| es1| 25 €27 e0s s7s| ss2| s29| 468 403
cB2 873 743| 673 sen| es3| e91| 73] sas| 724 76| 778 783 730] 77| s48| 837| 799 774 784 73] 1| es1| e8] 627 e0s s78| 82| s29| 68| 403
CCl 9.0 732 682 TL4{ T03 67.2( 679 683 TL3| T34| 699 731 7| T24| 672 5| 633| 611 387 365 3534 302 480 431 416 B4 350
CCc2 9.0 732 682 TL4{ TO3| 673 672 679 663 TL3| Ti4| &99 724 872 5| 633| 611 387 365 3534 302 480 431 416 B4 3.0
ot 753 642| 510 708 e60| 74| 76| 793 s0a| s26 782 744| 743 es| 657 695 653 615 674| 653 e21| s0s| sez| 53z soo| s0a 394
an 788 613| 10| 708 eso| 74s| 736 793 s0a| s2s| 78| 759| Ta4| 743| evs| es7 95| es3| e8| 674| 655 e21| 605 ses| s33| soo| soa| 477 304

ecl
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1 o o d 4 a
| seL MazAwEBINTIaAINA 173 2anmi (AFwa)
Al
(@BA) | 20| 25| 32| 40| sel 63 s0o| 100( 125 160 200 315| 400( s00| 630 S00| 1000 1250| 1600 2000( 2500 3150{ 4000\ S000 6300| S000| 10000 12500 16000 20000
TA2 50 | 68.1| 685| TL1 742| 766 763 T30| 743| 738| 755| TLS| 733| 718 666 645 635 591 368 548 546 515 454| 458) 397 322 263
TA3 79.5 63.8[ 69.6| 62.5 67.2) 686 7337 75| 698 732 712 67.1| €64 652 613 593 567 548 544 3519 5211 50.3 48.6 448
sA | 813 | 559[ 863 612 697 696 69.8| 722| 752 781| 716 733 712 718| 695 666| 636 619 596 573 53| s515| 482 462 430 363
MA 20.1 725 75.0[ 765 Tre| T3 T46| 71| 744 T34) T3 748 728 728 7TL3| 676 652 626 3995 536 510 491 470 432 317 311

B B3 66.6) 66.1( 75.2 733| 768 Tel| 719 TLT| 823| 72| TI8| 746 725 745| €62 643 625 391 548| 533 483 473 439 367 312
5B 792 503 671 749 629 703| 691 TO1[ T05| 676 698 T44| T20| 714 741| TO3| 699 728 TL1| 667 655 645 609 392| 563 46| 544 523 513 499 4580 443
MB 80.7 555 696 TL9 TLT| 76.7| 80.0| T64| TE3| TBS| TI4| TL5| 756 753 706 7.0 TI[ T3] 715 708 704 666 642 6L7 343 518 470 40 40.8 378 353

IC 2L6 60.1| 86.0| 59.1) 682 758| 7L.7| 749 686 69.1| 668 693 732 754 77.9| TO.5| 746 742 TL7 719 699 670 652 631 602 3550 3533

n
=]
i
da
o
L

46.9 4335 365

5C 831 533| 359 383| 66.1| TS| 65.7| 762 T1.0| T3 &85 782 BLO| 731l Ti14| T35 Tes| 74T 721 723| 706 685 666 645 6L3[ 616 346

L
th
'
.
o
)
4
=
i
.
el
o
L

1
i

67.6| 69.1| T43| 722 70.7| 6B.5) 69.5 T09| 737 7T13| 670| 633 646 614 3594 364| 551 343 53.1 523 50.4 486 44 8|

751 82| 7.0l 73z| 784 813 744 722 TLT7 702 686 660 638 606 616 546 546 454 473 433 372

T.0[ T44| T48| 766 TLE[ 96 To.3[ 714 TLE| 660 649 641 398

MN 218 67.0( 87.2 68.3) €9.1 759| 69.5| 728 72.9| 689| 681 T0.6

783 720( 71| T34 TL5| 718 689 683 641 63.0| 608 583 537 529 49.1 47.1 429 37.1

' R ] =
ﬂﬁ:ﬂUl-ﬁ‘Lliﬂ'lﬂdﬂnilill_:laaﬂlﬂﬂllﬂﬁlﬂﬂ)

A
SPL (dBA) 20 25 | 3.5 | 40 L 63 80 100 | 125 | 160 | 200 [ 230 | 315 | 400 | 00 | 630 | S00 | 1000 | 1250 | 1600 | 2000 | 2300 | 3150 | 4000 | 5000 | 6300 [ S000 | 10000 | 12500 | 16000 [ 20000

Cal 851 600( 70.7| 636 665 693 746 746 T8O TIl| 7.0 719 TB3| 718 748 ELL TLO| €9.2| 630/ 620 359 534 500 482 441 422 381
CA2 851 600( 707| 86| 665 693 T46| T46) 7RO 770 718 772 707 783 T719| 748| EL1f 710| 92| 650 620 589 572 534 500| 483 441 422 381
CA3 851 60.0 68.6| 66.5| 69.3| T46| T46 TEDO| 7.0 718 772 TO.7) 783 TLe| T4E| EL1f TLO0| 92| 650 620| 588 572 534 50| 482 441 422 3Rl
Cad 851 60.0 63.6| 665 693 T46| T46( TEO 7.0 Tis( 772 T0.7| 783 TL9| T48| EL1l TLO| €92 650 620| 589 0.1 482 441 422 3E1
CEl 311 671 €98 735| 763 BO0EB| 7B3| TEE 813 B0.0| T34 TiE| T48 693 Tis| TLG[ TLT TL1| 667 64.6) 624 578 MT| 521 475 445 414 381

CB2 311 537 671 €98 763 808 783 788 813| B0.O| T34 74.8( 693 T720| 723 739 Tie| TLI[ TL1| 66.7| 64.6] 624 379 473 45 414 381

CCl 344 582 679 €32 706 741 ToO| TL2| T2 690| 6835 747 74.1| 803 76.7| 802 776 765 3.8 679 643 624 576 552 08| 438 347
CC2 344 582 678 €32| T0.6) T41| T0O| TL2| Tl 690 683 T47 741 803 T67| 802 776 TS 638 679 643 624 576 532 06| 438 347
CN1 741 65.7| 694 6535| 636 742 TIE| 76| TIl| B04| 748 TLE[ TLO| 675 662 63.0| 661 629 622 60.8[ 615 5B1| 53535 452 438 395|358 321
CN2 741 657 694 653 636 742 T3E| 76| 77| B04| 748 TLE[ TLO| 675 66.2| 65.0| 661 629 622 627 608 615 581 3535 516 477 458 452 438 395 359 311

vl
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| s AszdAuEBa T IsE 13 2amnl (a¥iwa)
AWM

125 160) 200( 280| 315 400| S00( 630 800| 1000 1250( 1600 2000| 2

b
w

T
=
4=
=
=
=
[
=]
=
=
b4
Tl
=]
=
£
=]

10000 12200| 16000) 20000

TAZ 825 62.6 T6.8| T45| Ti6| 7L0| 708 753 TL3| 776 756 Tl4 656 641 623\ 394 564| 538 519 485 48.2 43.6 169 32.0

TA3 79.8 67.1 T0.5| &€7.1| 67.6| 681 684 T13| 724 TL1| T28| T43| 673 647 629 3599

54.0 53.6 48.4| 43.0/ 335

SA 20.3 65.1| 672 62.7| 67.7| 68.6( 69.1| 68.4| 73.1| 743 755 66.8| 67.7| 678| TLT| 73| 724 T0.0| 662 667 653 €25 600 545 33.5 482 42.0] 31§

MA 79 68.6| 643 66.9| 740

342 53.6 481 42.0/ 3Ly

B 832 62.7| 669 78.8 718 B0.0

48.6 48.1 435 383 341

5B 80.3 68.7| 645 38.5 68.6| TL.3| 663 70.3| 73.2| 698 733 Tis5| 745| 753 674 679 67.5 699

4.1 53.4 485 423 325

MB 797 69.1| 63.0| 61.6| 637 68.3| 709 TL6| 754| TL5| 71.1| 68.8| 67.6| 684| T0.6) Ti.I| T33| T34 T43 34.6 333 48.6] 422 3Ly

TC 80 669 736 T38| T3Z| T34 TL4| 69.7| 739 693 673 4.9 34.0 483 409 aLg)

5C 824 | 650 782 68.1| 655 T8.1| 683 79.3| TB6| T44| T4E J6.1 38.7 361 491 40.3

MC 8.6 60.5( 60.7

™ 83 66.6) 689 763 7L 688 659 631 394 3563 516 48.9 455 428 40.1

5N g3 656 69.0

65.1| 639 630 359.7) 365| 550 514 485 47.5 437 373 324

MN 82 67.2| 66.6| 68.7| T44| T12| T76.1| T6.4| 745 732 68.8( 718 BO.6| 69.1( TO7[ T04| 730 733 683 682 646) 635 603 369 345 3523 487 460 45.4 403 343 29.1

T el =
ATLALAEEINT AN 13 2amnyl (WA ua)

AWnie  gpL (dBA
( ) 20 25 | 35| 40 50 63 50 100 | 125 | 160 | 200 | 250 | 315 [ 400 | 500 | 630 | S00 | 1000 | 1230 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 5000 | 10000 | 12500 | 16000 | 20000

CAl 843 576 794 e60.1| 608 735 695 791 748| 736| T69| Tes| 778| T64| TE3I| T46 766 TL1| T0.3| 67.3] 651| 640 57.8| 560| 577 573 515| 482 463
CA2 843 376 794 60.1| 608 735 695 791 T48| 736 T6.9| Tes| T78| T64| TE3I| T46 766 TL1| T0.3| 67.3| 651| 640 57.8| 36.0| 577 57T3| 3515| 482 463
CA3 843 576 794 60.1| 608 735 695 791 T4E| 736 T69| Tes| 78| T64| TE3I| T46| 75T T66 TL1| 703 67.3) 651| 640 578| 560 5731 525 482 463
CAd4 843 576 794 60.1| 608 735 695 791 T4E| 736 T69| Tes T8 T6.4| T3 TL1| 703 67.3] 651| 640 578| 360 5731 525 482 463
CB1 851 581 739 6L1| 649 696 692 T35 T09| TLE| 73| TLE| T41| T4s| TeO0 796 719| T0.0 647 637 59.6| 536| 553 537|489 40| 374
CB2 8.1 581| 759 6L1| 649| 696 692 735 T09 TLE| 73| TLEB| T41] 746 T60| T4T| T96 19| 70.0 647 637 59.6| 536| 533| 537 489 40| 374
CCl 591 753 636 66.0 66.1 691 726 674 673 685 T0.6 675 69.7| 638 603 623 367 549) 332 07| 480| 460| 450| 381] 356

CC2 591 753 636 66.0| 66.1| 7.7 69.1| T8 674 67.3) 683 TO.6 675 69.7| 658 67.0| 7T02| 653 605 623 567 349 332 480 460| 450) 381| 358|315
(N1 822 655 B4 7ill &84 TEL| T01| Te4| 836 T84| 79| 718 Tr4f TI1| TO6| €63 TO5| TLI| TEO0| Tie| 67| 77| 672 662 39.7| 574 365 558 582 55E[ 486 403
CN2 822 655 814 7ill &84 TEL| T01| Te4| 836 T84| 7Ol 728 Tr4f 71| T06| €65 TO5| TLI| TEO| Tie| 67| TL7| 672 662 39.7| 574 365 558 582 S55E[ 486 403

¢el
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| s AszAuEssTIaANn 13 sanmil aFwa)
At
@Bay | 200 25 32| 40| so| 63| so| 100 125 160 200( 250 31s| s00| soo| 630 s00| 1000 1600 20000 2500( 3150 4000 s000| 6300( Soo0| 10000 12200 16000| 20000
TA2 T9.8| 555 T3z 60.5| 63.6 81.0| 806 T7.5| T38| T0.3) TLT| 40| T730f 722 TO.3| TL2 684 676 652 627 60.0] 563 3538 512 454 46.8 433 41.9)
TA3 T6.8| 68.2 T0.5| 746 TL1| 728| T64| 753 736 TL2 68.7| 69.5| T0.2| 68.6) 69.0[ 63.0 640 622 594 573 3549 53.0 503 50.1 483 432 4“1 373
SA s23| 652| 73.3 773| 76.1| 798| s0.3 515 7s.0| 741 75.7| 744 740] 737 T38| 692 es2| 657 623 evo| 573 s13) sel 587 533 440
Ma 21| 628 724 673 7L6 76| 741 731| 775 718 706 726 679 eso| 611 szl sa7| sa1| siel 483 4e1| 437|407
8 83.2| 77.1| s46| 34| 842 76| 769| 730\ 753| 754 766| 702 708 700l €37 614 se2| ses| ssof se|  sos| 470l  a43| 419
5B 842 68.0| 745 T34 TBT| BOT| 7R3 TS| T7.4| T89| T99| TG Te2| T4T| 739| 845 7il| 740, T8 716 69.0( 650 626 603 3567 532 S5L8[ 359.0 450 497 456 431
MB TIB| 555| 68.1| 38.0 62.1| 672| 61.9| 66.0| 66.2) 67.0| 687 670 69.6| 635 629 683 608 668 664 613 5785 3561 531 515 499 462 446 395 360 333 92 29.7]
C 81.5 659| 78.9| 68.5| 73.0| 77.0| 72.0| 77.4| 73.1| 714| 70| 66| 66| 758| 77| 747| 720\ 737 744| T135| 666 40| e22[ 611 613 61s| 00| 524 s34 sos| ass| 414
sC 83.1| ses| 06| 662| 643| 716| T38| 721| 6s9| 683 708 92| 70s| 766| 78| 7s4| 760| 748 746| 703| 00| ess| esel erel 616| 93| se7| s8] s3a|  4sa|l  s34| 399
MC 90| s39| 713| s9.6| e14| 27| 70.8| 722| 766 728 720| €08 sie| 73s| soi| sos| 7es| 51| s72| 723 718| 704 633 e0d| ses| se7| sss| s3] ass| 470|453 437
N T6.1| 615 66.0( TO.5| 67.8 719 T0.3| TL8| TL4| TL5| 70| 69.1| 72.0| 69.4| 679 683 672 69.0| 682 674 642 60.2( 583 361 327 510 488 465 418 334 280 231
SN 742 58.1| 640 68.5| 683 735 T40| T21| TO.7| 69.0| 657 638 633 668 669 67.0( 659 66.0) 674 6435 6L8 608 3587 362 341 510 485 468 M5 399 30 227
MN 87.6] 63.0( 710 68.6| 69.5 745| T6.E| 761| 77.1| T7.B| T9.6 T93| B62| BLO| 80.7| TB7[ 8L5[ T9.0| TEE| 79l 752 699 678 654 618 605 &L0[ 3565 314 0.3 4438 41.6)
o ArszAwALaTIanIIEn U3 samml (ndwa)

IR spL @BA) 20 | 25 | 315 | 40 | so | 63 | s0 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | S00 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 5000 | 10000 | 12500 | 16000 | 20000
cal 85.5 06| 79.1| s92| 620 756 706 7is| 777| 70| 788| 733 78| 774 77| 773| 78| 74s| 7is| 76s| 7L0| T0.u| 674| 49 36.2 sto| 520 474 458
caz 85.5 06| 79.1| 592 620 76| 70 76.0| 788 733 76| 774 70| 773| 78s| 745 76| 768 710 01| 674| s49| 64 se2| s577| s7e| szof 474 45 Sl
ca3 85.5 06| 79.1| 59.2| 620 706 760 788| 733| 768 774 To| 773| 788| 74| 758| 76| 7TL0| 70.1| 674| 43| 16 se2| s577| s7e| szof 474 45 Sl
Cad 855 606 Tl 592| 620 T0.6 T6.0| T38| 733| TeB| 774 TIO TT3| TBE| T45| Ti6| TES8| TLO[ T0.1| 674 649 646 379 5701 520[ 474 5.5
CB1 78.3 631 T33| s04| 577 760 T12| T03| 63.1| 68.0| 666 TOB| TL3| 695 T2I| T21 664 643 630 612 589| 570 536 502 483 453 418 34 350
CB2 78.3 631 733 76.0 TL2[ T03| 68.1| 6.0 666 TOS| TL3| 696 721l 721 664 643 63.0) 612 589 57.0[ 336 02| 483 453 418 384 350
CCl 343 3901 684 66.0| 637 TLT7| TLT| 69.6) 696 TL4| T0.1| 7L T45[ 748 TOT( TEO| BOO| 779 T69| TS| 678 676 643 624 605 609 2| 574) 4B 501 431 346
Ccc2 343 3901 684 s60| 637 727 TL7 696 TL4 T0.1) 731 T45| 748 TO7| T60| BO.O| 779 Te9| Ti5| 679 6&7.6 643 624 609 609 572 574) 548 501 431 346
CN1 739 662 683 662| 681 T64| TR0 TI6[ TE3[ 743| T09| 656 671 667 643 634 636 627 632 614 619 589 562 21| 487 466 4585 44| 404 36T 333
CN2 739 662 683 662 681 T64| T7E.0 TI6| TE3[ 743| T09| 696 671 66T 643 54| 636 627 632 614 619 589 362 321 487 466) 459 M4 404 36T 333

9Tl
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d' = ! v A A v Y v ' v oA o
A1919N A.1 L‘IEEI‘UL‘V]El‘]JﬂﬁgWULﬁEJ\WWIi’Ji]’)ﬂllﬂﬂﬂﬂ1i$ﬂﬂlﬁﬂ\1ﬂ1ﬂﬂﬁ‘ﬂ1u1ﬂ

, v 1 Ref. +410 HF SPM
IUIUAIIN
o Measured | Predicted Measured Predicted Measured Predicted
N33390

(dBA) (dBA) (dBA) (dBA) (dBA) (dBA)
1 55.8 53.5 41.1 40.2 37.5 38.4
2 48.6 51.3 38.3 38.3 36.7 37.3
3 50.8 52.4 40.7 39.8 38.7 38.4
4 53.6 53.3 39.8 40.7 39.4 41.0
5 53.6 54.8 44.8 42.5 39.9 41.3
6 50.9 522 43.1 41.0 38.7 41.5
7 50.8 52.6 39.8 40.4 42.0 43.0
8 49.9 51.2 40.6 39.4 39.8 41.7
9 50.2 51.4 40.2 389 39.5 40.9
10 59.0 57.3 452 444 40.8 41.8
11 49.0 51.5 40.4 40.1 41.2 422
12 51.5 52.0 39.5 40.2 41.7 41.6
13 49.5 51.4 39.1 38.9 40.3 40.2
14 50.0 51.8 39.9 40.0 41.0 41.9
15 57.3 55.3 41.2 42.6 40.6 41.1
16 52.2 533 39.4 40.8 41.0 41.0
17 60.4 58.1 46.1 452 40.4 42.1
18 49.4 51.2 41.0 39.2 41.6 422
19 52.4 54.6 424 41.1 383 40.1
20 55.0 54.9 432 43.0 41.8 43.7
21 55.9 54.0 41.0 41.5 43.0 41.8
22 59.2 57.4 432 44.1 433 429
23 50.8 51.8 40.4 40.5 42.4 422
24 53.2 51.2 40.2 40.1 39.9 414
25 53.3 51.3 40.2 40.9 42.8 42.6
26 52.4 54.3 44.4 42.7 43.2 44.0
27 50.8 52.2 41.9 40.7 42.1 42.6
28 51.8 52.5 40.2 41.0 41.8 42.7
29 53.3 54.0 41.6 41.5 41.9 42.1
30 52.4 54.3 43.0 41.2 40.2 39.3

a d an H )
NANISIATIZHNIIAOANANHIU Ref.+410
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Wgadoyalaeldnsiul Scatter plot

59.0
58.0 *
57.0 Lot
g 56.0
% 55.0 s S 4
2 54.0 4 ¢
£ 530 \ ¢
52.0 %‘/
51.0 0"/:’/ @
50.0 : : : : ; .
49.0 51.0 53.0 55.0 57.0 59.0 61.0
Measured(dBA)
nnnauaasil nansasivia uazmamsuelinnuduiusou 3915 1Usunsy

o v d
Microsoft Excel 111315z uranadoya lanadnsaail

SUMMARY OUTPUT

£4
[

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error

Observations

0.888781
0.789932
0.782430
0.914572

30
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Standard
Coefficients Error t Stat P-value
Intercept 23.82388 2.871293 8.297264 4.99E-09
X Variable 1 0.557412  0.054323 10.26111 5.43E-11

@

A A 9 Ay ¥ Y Y . dy
mawmimwagamﬂmﬁw”lﬂmﬂiﬂmﬂm Microsoft Excel 1519 JA@1N13 Regression ANY

Predicted = 23.824 + (0.557*Measured)

2 1 1 1 1Y a Q"' @ o

VIQﬁLWSR%”Iﬂ 1 P-Value GU’ENﬂWN‘ﬁ uag ﬁﬁJﬂiZﬁVl‘ﬁ“ll@W]’JLLﬂi@’]ju (Wa1MsMuY)
sy J EAR o 9y v 2 Yy A a 1 . L. <3
UATUDYNI 0.05 mﬂwﬂw"lmmmsaazm"lﬂ WONITUININATT I Regression Statistics N

I~ 1 ] ] 4 1 (Y] %
WU A1 R’ 1Az R’ Adjust A1 0.790 uag 0.782 3xe a1 dwsduuazauilsay u

9
% % U 1 (%

Y
MINAaIATINNANUFUNUTADNY

ANOVA
Significance
df SS MS F F
Regression 1 88.06929 88.06929 105.2904  5.43182E-11
Residual 28 23.42038 0.836442
Total 29 111.4897

11091519 ANOVA #11¢ 92131143181 Regression 31A111AN31 Residual (Error) 84 105.29

' = ' 1Ay v ° 2 EYR] < . ' A

i waasieaszau g Iavimhaunisti 1u 19 fvziiu Regression 11011 Error 130
a ' A A YV B~ [ ~ Y [ v Jo a 9 a
NITU101NAT P-Value ma"lmnﬂu 0 Llﬁ@\‘i’ﬂ’ﬁl}ﬂTi‘ﬂVlﬂiJﬂ’NiJ’diJWH‘ﬁﬂULHJ‘ULGBQLﬁu (TJQ

a A 1 I~ [ v o a
EFauNAgIUNNM aums i laianuduiusnunuuFadu)
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a J aado v
NANMTAANTHMITIANMUYIHY HF

Y

ngaivoya

Tagldn3 1wl Scatter plot

Predicted (dBA)

46.0
45.0
44.0
43.0
42.0
41.0
40.0
390 ¢
38.0

37.0

39.0

41.0 43.0
Measured (dBA)

45.0

47.0

NNNTUTAIN HANITATIVIA LazHANITIUIBUANNTY

o v d <
Microsoft Excel 111315z uanadoya lanadnsaal

SUMMARY OUTPUT

(2

Regression Statistics

Multiple R

R Square

Adjusted R Square

Standard Error

Observations

0.839514879
0.704785233
0.694241848
0.913358755

30

v v

NUD

u 9191 sungy
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Standard
Coefficients Error t Stat P-value
Intercept 11.4921242  3.616621199 3.17758581  0.003603609

X Variable 1~ 0.713532711  0.087272117 8.17595278  6.70672E-09

Y]

A A 9 Ay ¥ 4 9 . ‘;}
liJ’E)Wﬁ]’]iﬂ!’lsU@Ea%’lﬂﬂ’]ﬁ’]\ﬂ/lulﬂﬂ'lﬂjﬂillﬂiil Microsoft Excel Lﬁ%ulﬂmmﬁ Regression AU

Predicted = 11.492 + (0.713*Measured)

¥ X 1 1 1 1Y a Q'! (Z o
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Abstract

Noise modeling was employed as a tool to identify main sources of noise caused by overburden

dumping activities in the North-western dumping area of Mae Moh lignite mine. The noise levels of 15

working machineries, including transfer point, motors, conveyors and spreaders were measured during

wintertime of 2010 and were analyzed for their sound pressure levels and characteristic octave bands.

Motors of line C were found to be a major noise source with the noise level of 97.2 dBA at the distance

of 2 meters. A mathematical noise model, SPM9613, was employed to simulate the propagation of noise

and to predict the noise levels in the sensitive receptor areas. The comparison between the model results

and the measured values showed the maximum deviation of +0.9 dBA.

Keywords: Noise, Sound propagation model, Mae Moh mine, Overburden dumping, Octave band

analysis

1. Introduction
Mae Moh coal mine is an open-pit type of lignite
mining which requires earth surface removal and
coal transfer. The processes were carried out
using a number of heavy machineries and
equipment, including excavators, dump trucks and
a set of conveyors, to transfer the overburden to
the dumping area and to transport lignite coals to
the stockpile which is used as the main supply to
electricity generators in

(EGAT, 2006). The

the power plant nearby
open-pit  mining could
potentially cause some adverse impacts to the

environment and nearby communities. One of the

major concerns is noise pollution caused by large

machineries, e.g. excavators, carrier trucks,

conveyors, grinders and other  supporting

equipment. Noise level from the open-pit mining
activities is at the highest level compared to those
from other industries, except that from airports
(Sensogut & Cinar, 2006). There are several
factors affecting the noise level including source
characteristics, pathways, ambient temperature,
humidity, atmospheric pressure, wind speed and
directions etc.(Sharma, Mohanan, & Singh, 1997).
At Mae Moh there are extensive

coal mine,

mitigating measures to control the noise pollution
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caused by mining activities. Although the
measured noise level always meets the regulatory
standard, there have been regularly complaints
from neighboring community, i.e. Hua Fai Village
and Suan Pa Mae Moh Village, located in the
north and adjacent to the West dumping area of
the mine. The worst situation often happened
during wintertime when the noise propagation was
limited by calm weather, no wind and the
occurrence of nocturnal atmospheric inversion. The
wind direction was also found to affect the noise
level in the way that opposite wind direction could
lower the noise propagation and vice versa
(Areepol, 2009). The locations of machineries and
equipment used in the mine are not fixed since the
relocation of them is required to serve different
activities as the earth surface excavation
progresses. Therefore, noise modeling is usually
employed to predict noise level under these
changing circumstances. In this study, a sound
propagation model (SPM9613, Power Acoustics,
Inc.) was taken to predict the distribution and
magnitude of noise pollution that could potentially
affect human health and the environment. Field
noise measurement and octave bhand analysis
were also performed in order to characterize the
noises generated from coal mining activities.

2. Methodology
2.1 Equipment

Sound level meters and 1/3 and 1/1
octave band analyzers (Systern 01dB BlueSolo
60212) were used for noise measurement. The
instrument meets the international standard of
noise measurement (ANSI S1.4-1983, International

Electrotechnical Cormission (IEC)
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60651-2001 and IEC 60804-2000 specifications for
Type 1 sound level meters). The microphone was
mounted with a windscreen to reduce the potential
noise. The

field before

for winckinduced instrument  was

calibrated in the starting the
measurement with a noise calibrator producing a
standard sound of 114 dB at 1 kHz (ATCO Noise
Management Ltd., 2005)

2.2 Noise Measurement

Figure 1 Location of meazurements

The locations of noise measurement spots
were illustrated in Figure 1. The 24-hour equivalent
noise level (L.,-24 hr) measurement was carried
out at 15 main

noise sources which were

components of overburden conveyors and
spreaders in the West dumping area. The altitudes
of the noise sources were ranged from 375, 410
430 and 445 MSL. Apart from noise source
measurement, the measurement was done at Huai
Fai and Suan Pa Mah Moh communities, located
in the northern and the northeastern areas of the
dumping site. It was also done at a reference point
(410 MSL.) which lied between the noise sources
and the communities. The octave band analysis
was also performed at the noise sources using 1/1
The noise

and 1/3 octave band analyzers.

monitoring was carried out in wintertime on

December, 25“1, 2010 in which the worst noise
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situation was likely to occur and could have
potential impacts on the communities.

In each noise measurement, a meter was
mounted on a stand with 1.5 meter height from the
ground while the microphone was adjusted to be
perpendicular  to the ground surface. The
measurement location was chosen to ensure that
there was not any wall or other objects that might
affect the sound propagation. Other measurement
settings, including the monitoring period and “A’-
weighting network, were specified as
recommended by 1SO 1996/1 — environmental
noise  measurement.  Careful  selection  of
measurement day was done since the
meteorological condition could have high influence
on the noise level. In this survey, the measurement
was performed in the conditions that when wind
speeds < 3 m/s, relative humidity < 70% and the
measurement height < 3 £ 0.2 m from the ground.
2.3 Noise Modeling and Mapping

A mathematical model, SPM9613, was
employed to simulate the sound propagation in the
study domain which covered to area of 4.8 km”.
The basis of the model is derived from 1SO 9613
Part 1(1993) and 2(1996) which use simple and
empirical equations to calculate the noise levels.
The 1SO9613 part 2 is for the evaluation of outdoor
noise propagation during meteorological condition
favorable to sound propagation; downwind from
the sound source with velocities between 1-5 m/s
at 3-11 m above the ground (Power Acoustics,
2002). The sound propagation follows the inverse
square law which states that the sound level
generated from a point source with hemisphere

propagation decreases by 6 decibels every double

distance from the source, provided atmospheric

International Conference on Green and Sustainable Innovation 2012

and ground attenuations are not counted.

(Cowan,1994). The basic equation is shown in Eq.

21.

Lp(downwind) = Lwpoint + D — A (2.1)

Where Lwpoint is the point source sound power

level, in dB re 1 picowatt

D is the directivity indices, in dB

A is the attenuation of various effects
defined by : A = Adiv + Aatm + Aground

+ Ascreen + Amisc

Adiv is the attenuation due to geometrical
divergence

Aatm is the attenuation due to atmospheric
ahsorption

Aground is the attenuation due to the
ground effect
Ascreen is the attenuation due to
screening
Amisc  is the attenuation due to miscellaneous
effects(propagation through industrial
sites or foliage)
The inputs for the SPM-9613 model were
the sound pressure levels, background noise,
altitudes and topography as well as meteorological
conditions. The sound levels at Huai Fai village
and Suan Pa Mae Moh village predicted by the
model were then compared with the measured
values. A noise contour map was generated by the

built-in graphical module of the software.

3. Results and Analysis
3.1 Noise Spectrums of Working Machineries
The noise spectrums of 15 working
machineries are presented in Table 1. As each
noise source usually has its own characteristic
noise spectrum, the octave band analysis can be
used to help identifying primary noise sources in

the circumstances that there are simultaneous

378



May 24 —26, 2012, Chiang Mai

multiple noise  sources
(Cyril, 1991). As can be seen, the key octave band
frequencies of noise from the transfer points and
spreaders were in a range of 31.5-63 Hz whereas
those from the motors and conveyors were in a
range of 125-500 Hz. It is common to find that the
the sound pressure levels were relatively higher at
lower octave band since the noise was normally
generated from large moving parts of the
machineries. This low frequency noise (31.5 — 100
Hz) can travel for a long distance hecause it is not
attenuated by the environment as efficiently as the
mid and high frequency noise is. Also, the
receptors often have difficulty in describing the
source of their complaints and usually refer to
“feeling the noise” or to “pressure sensations”.
Therefore, mitigating measures should focus on
the reduction of low-frequency noise generation.
The most important noise sources were
the motor of conveyor line C with 97.2 dBA (L.,-24
hr) and the transfer point N with 93.2 dBA at a
distance of 2 meters from the sources. Another
significant source was the spreader N which
generated noise of 90.4 dBA at a distance of 10
meters from the machine. Considering the
locations of conveyors C and N which were close
to the some

nearby villages, measures,

e.g.

machine maintenance and engineering

refurbishment, might be options that help mitigating
the problem and lessening complaints by the

communities.
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Tasle 1 $0und precsure levels of noise sources 3t dumping ares

Moise source Disnce, m o i
83 125 | 260 500 1000 000 | <000 8000

Trensfer point & 2 815 | o7 | 6a6 | o3| 62 | 75 | o8 | o4 | s72
Trancter pointA2 2 I3 | 700 | 7BE | TS | TBI [ TeT ) 4.3 sa.r 8.3
Trenster pointA3 2 882 | B7b | 864 | 882 | 833 | TO6 R BT 804 803
Trensfer point B 2 I ED 83| sz | 787 | 718 | 673 | &7
Transter point 2 65 | s88 515 | 811 | 7a3 | eas | s2s | maa
Transter pointh 2 g1 [ oot 7 [ o] o0s | e0n [ sa7 | 747 [ e | ea2
SpreaderA 10 7z | 7 [7ms ||z tar [ ma | e | ;2 | ere
SpreaderB 10 =1z | a5 |7oa|as| 7as| T3 | &me | a4 | oma | o7
spreagerc 10 754 | 78a | o [ree | & | 7as | 77 [ esr | = | szt
Spreader 10 797 [eoa| e ea | 7as | 7e5 | e [ ess | &2 | s04
Mator A 2 515 | o0z | ma| 85 | sas| sa3 | 7as | 71 | a23 | e0n
Mator B 2 mse | =1 | w | es | sar| sor | maz |61 | sms | ess
Mator C 2 B03 | B23 | 565 | 829 | 885 | 813 768 &7 842 872
Mator N 2 TVE | B3E | 883 | BBT | AT | &T2 733 B84 804
Caonvayor A 2 768 | 819 | &7 | 826 | H11 0.1 L 08 85 B8

3.2 Noise Contour Map

The SPM9613 model inputs included the
sound pressure levels of 15 noise sources and
attenuating factors in the environment. The noise
contour map was then depicted as shown in Figure
2. As can be seen, the noise sources were in a
form of line sources and the high noise intensity
was found in the working areas close to the
sources. The conveyor A located on 445 meters
from MSL generated to noise level of 70-73 dBA
while the conveyor B located at 410-375 meters
from MSL had the noise level in a range of 70-72
DBA. The conveyor C located at 375 meters from
MSL had considerably high noise levels in a range
of 68-72 dBA while the conveyor N was found to
procduce noise at 64-70 dBA.

The noise measurement at the reference
point at the altitude of 410 meters from MSL and
approximately 1.25 kilometers from the nearest
noise source (conveyor N) gave the average noise
level at 56 dBA. At Huai Fai village located at 1.25
kilometer from the reference point, the L.-24 hr
was found to be 48 dBA, lower than the level
found at the reference point. It can be noticed that
the decrease in the sound level with the increasing
distance agrees well with the inverse square laws

(Cowan,1994). There were some noise aftenuating
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ohjects in the domain,
including overburden piles, green belts, roads and
other plantations, that might affect the actual noise

contour.

Euh® 7 A
2 :‘( A

Figure 2 Existing Noise Contour

3.3 Comparison of Model Prediction and
Measured Values

Tahle 2 shows the comparison between
the model prediction and the measured values at
the reference point, Huai Fai village and Suan Pa
Mae Moh village. As can be seen, the differences
were found to be 0.2, 0.9, and 0.5 dBA for the
three locations, respectively. These minimal
variances indicated that the model could predict
the noise levels with high accuracy and the
predictions were within the maximum acceptable
uncertainty of £3 dB. The fairly accurate prediction
was in line with the work of Parzych (2001) which
indicated that SPM-9613 model can be used for
prediction of environmental noise from large
industrial equipment and as a diagnostic tool for

use

n evaluating various noise control options.

Although this preliminary model result was
promising, the sampling data were still limited.
More data collection is required in order to fully
verify the model in the circumstances of Mae Moh

coal mine activities.
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4. Congclusion

The noise measurement indicated that the
motors of conveyor C, transfer point of conveyor N
and the spreader of conveyor N were among the
highest noise generating sources. The octave band
analysis showed that the machineries generated
low noise frequency in a range of 31.5 — 500 Hz
which could travel for a long distance and affect
the nearby communities. Conveyor line C and N
were found to be significant sources of noise in the
study domain.

The SPM 9613 model was employed to
simulate the sound propagation based on the
available noise inputs and attenuating factors. The
noise contour map was depicted and it showed
that the noise propagation agreed well with the
inverse square law. The comparison between the
predicted SPL and the measured values showed
that the wmodel could deliver fairly accurate
prediction with the maximum difference of 0.9 dBA.
Nevertheless, the sample size was small and more
data collection should be carried out in order to
verify the SPM-9613 model in other circumstances.
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