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1998
DAL RUMORE AI RISCHI FISICI:

VALUTAZIONE, PREVENZIONE E BONIFICA

NEGLI AMBIENTI DI LAVORO
Modena, 17, 18 e 19 settembre 1998

Quartiere Fieristico Modena Nord - Via Virgilio, 70/90
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Scopi dello Studio

Fase Sperimentale

1. Comprendere il comportamento della parte riverberante dell’energia sonora in ambienti ampi e bassi in relazione alla distanza dalla sorgente di rumore;

2. Quantificare l’errore che si commette nella stima del fattore di correzione ambientale con l’uso della relazione di Sabine su cui é basata la normativa in vigore (ISO3744/6).

Fase Teorica

3. Verificare se è possibile eseguire con ragionevole accuratezza la simulazione del campo sonoro entro uno stabilimento basso e largo mediante avanzate tecniche computerizzate.

4. Ricavare una relazione matematica per il calcolo del fattore di correzione ambientale migliore di quella di Sabine;

Metodologia

1. Rilievi strumentali in 4 stabilimenti caratterizzati da valori molto diversi del tempo di riverberazione e da diversi rapporti altezza/larghezza

2. Analisi numerica dei risultati sperimentali mediante le procedure standard previste dalle norme ISO (3382, 3744/46, 9614/2)

3. Verifica del grado di riproducibilità di tali risultati mediante il programma “pyramid tracing” Ramsete 

4. Verifica del grado di riproducibilità di tali risultati mediante una semplice formula empirica per il calcolo del fattore di correzione ambientale K

Teoria Classica (Sabine)

Tempo di Riverberazione:
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Livello sonoro nel campo semi-riverberante:
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Fattore di correzione ambientale K:
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In cui T è il tempo di riverberazione, V il volume dell’ambiente, A la superficie totale delle pareti dello stesso, 
[image: image6.wmf]a

 il coeff. di assorbimento acustico medio, d la distanza del punto di ascolto dal centro acustico della sorgente, ed S la superficie di inviluppo utilizzata per la misura del livello di potenza sonora.
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Ad ogni distanza, il valore di K rappesenta la differenza fra il livello del campo semi-riverberante e quello del campo libero
STRUMENTAZIONE USATA NEI RILIEVI

· Analizzatore di Spettro bicanale in tempo reale B&K tipo 2133.

· Analizzatore di spettro portatile in tempo reale B&K tipo 2260.

· Sonda Intensimetrica B&K tipo 3548.

· Alimentatore/preamplificatore microfonico bicanale B&K tipo 5935.

· Cavi di prolunga schermati B&K tipo AO0027.

· Sorgente di riferimento omnidirezionale (dodecaedro) Look Line mod. D1.

· Amplificatore di potenza autoalimentato con equalizzatore Look Line mod. A1.

· Supporto estensibile per la sorgente sonora marca Bespeco mod. XT.

· Computer portatile AST Premium P-133 con scheda acquisizione dati SoundBlaster Vibra-16 e software AURORA.

· Calibratore di livello sonoro Larson Davis mod. CA-250.

· Calibratore di livello sonoro B&K tipo 4231.

RILIEVI ESEGUITI

1) Rilevazione del tempo di riverbero secondo ISO3382;

2) Rilevazione del decadimento con la distanza secondo il progetto di norma UNI U20.00.054.0;
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3) Rilievo comparativo della potenza sonora di una sorgente di riferimento secondo le norme ISO 3746 ed ISO 9614/2
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FATTORE DI CORREZIONE AMBIENTALE

K=LW3746,NonCorr-LW9614/2

4) Rilievo simultaneo in condizioni operative del livello di potenza sonora di alcuni macchinari facenti parte dell’impianto di imbottigliamento secondo ISO 3746 e ISO 9614/2
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RISULTATI SPERIMENTALI: Tempo di Riverbero
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Thessaloniki
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Patrasso
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Fredericia

RISULTATI SPERIMENTALI: Decadimento con la distanza
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[image: image16.wmf]Pelfort - SPL decay with distance
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RISULTATI SPERIMENTALI: Misura diretta di K con sorgente di riferimento
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Fredericia

RILIEVI ESEGUITI: Lw delle macchine

Imbottigliatrice Eurostar (Thessaloniki)

Frequency (Hz)
125 
250 
500 
1000 
2000 
4000 
  A
  L

Lw - ISO 3746 N.C.
98.3 
100.7 
101.8 
102.4 
103.6 
101.0 
108.3 
109.5 

Lw - ISO 9614/2
93.4 
93.6 
95.1 
94.3 
94.6 
94.2 
100.6 
104.0 

Diff. Lwp-Lwi (KTOT)
4.9 
7.1 
6.7 
8.2 
9.0 
6.8 
7.7 
5.4 

Ispezionatrice Krones  (Thessaloniki)

Frequency (Hz)
125 
250 
500 
1000 
2000 
4000 
  A
  L

Lw - ISO 3746 N.C.
95.3 
98.0 
98.2 
99.8 
100.5 
97.3 
105.3 
106.5 

Lw - ISO 9614/2
90.2 
90.9 
89.9 
90.9 
91.4 
89.4 
96.8 
100.3 

Diff. Lwp-Lwi (KTOT)
5.1 
7.0 
8.4 
8.9 
9.0 
7.9 
8.5 
6.2 

Bancale Senza Pressione Simonazzi (Thessaloniki)

Frequency (Hz)
125 
250 
500 
1000 
2000 
4000 
  A
  L

Lw - ISO 3746 N.C.
86.3 
88.6 
90.6 
92.5 
95.1 
95.3 
100.3 
100.4 

Lw - ISO 9614/2
78.8 
78.8 
80.8 
82.4 
89.1 
92.9 
95.8 
95.9 

Diff. Lwp-Lwi (KTOT)
7.5 
9.8 
9.7 
10.1 
6.1 
2.4 
4.5 
4.5 

Eurostar 2000 (Pelfort)

Frequency (Hz)
125 
250 
500 
1000 
2000 
4000 
A
  L

Lw - ISO 3746 N.C.
101.6
102.8
105.2
107.8
108.4
106.3
112.8
113.5

Lw - ISO 9614/2
98.4
98.1
100.6
102.9
103.2
101.9
108.6
109.4

Diff. Lwp-Lwi   (Ktot)
3.2
4.7
4.6
4.9
5.2
4.4
4.2
4.1

Riempitrice Eurostar RAA514 (Patrasso) – S = 82.03 m2
Frequency (Hz)
125
250
500
1000
2000
4000
8000
A
L

Lw - ISO 3746 N.C.
99.7
102.7
103.3
105.0
106.5
104.8
101.6
111.2
111.7

Lw - ISO 9614/2
92.3
94.1
95.4
96.8
98.5
98.8
97.1
104.1
104.3

Diff. Lwp-Lwi   (Ktot)
7.37
8.59
7.98
8.23
7.90
6.00
4.58
7.1
7.36

Ispettore Krones Toptronic (Patrasso) – S = 41.88 m2
Frequency (Hz)
125
250
500
1000
2000
4000
8000
A
L

Lw - ISO 3746 N.C.
97.2
99.9
100.1
102.2
102.9
101.4
95.7
108.0
108.6

Lw - ISO 9614/2
90.2
91.3
91.7
94.4
94.7
93.7
88.1
100.2
100.8

Diff. Lwp-Lwi   (Ktot)
6.97
8.65
8.35
7.73
8.19
7.73
7.68
7.8
7.82

Etichettatrice Krones Topmatic (Patrasso) – S = 62.11 m2
Frequency (Hz)
125
250
500
1000
2000
4000
8000
A
L

Lw - ISO 3746 N.C.
99.5
102.3
102.2
103.0
106.6
101.5
96.4
110.1
110.7

Lw - ISO 9614/2
94.4
94.7
94.6
92.5
94.2
88.9
89.3
99.1
101.4

Diff. Lwp-Lwi   (Ktot)
5.14
7.65
7.61
10.46
12.36
12.60
7.11
11.0
9.29

Riempitrice Starcan (Fredericia) – S = 101.19 m2
Frequency (Hz)
125
250
500
1000
2000
4000
  A
  L

Lw ISO 3746 NC
101.1
103.3
106.5
105.2
104.1
100.4
110.2
111.7

Lw ISO 9614/2
98.1
99.2
102.3
100.7
99.7
96.6
106.0
107.6

Diff. Lwp-Lwi (KTOT)
3.0
4.1
4.2
4.6
4.4
3.8
4.2
4.1

RILIEVI ESEGUITI: Riepilogo

Nome
V (m3)
h (m)
Tmed (s)
Ksperim (dBA)
KSabine (dBA)

Thessaloniki
48836
8.3
2.60
2.40
0.48

Pelfort
72000
11.92
2.45
1.45
0.48

Patrasso
32000
8.0
3.10
2.75
0.51

Fredericia
27575
7.62
0.81
1.45
0.40
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FATTORI DI CORREZIONE AMBIENTALE

TESSALONIKI
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PELFORT-LILLE
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PATRASSO
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FREDERICIA
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Formulazione empirica

Si scompone la densità di energia sonora complessiva del campo semi-riverberante nella componente diretta ed in quella puramente riverberante:
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L’andamento della Densità riverberante è costante con la distanza dalla sorgente, mentre sperimentalmente si verifica una progressiva riduzione della stessa.

Ma se al posto di V si introduce un opportuno V’:
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si ottiene un andamento di Driv,teor in ottimo accordo con i risultati sperimentali.

DENSITA’ ENERGETICHE DEL CAMPO RIVERBERANTE

THESSALONIKI
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PELFORT-LILLE
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PATRASSO
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FREDERICIA
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Formulazione Empirica

Sostituendo l’espressione di V’ in quella che fornisce 

il fattore di correzione ambientale K si ottiene:
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oppure, se si fa apparire la superficie di inviluppo 
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In tal modo si ottiene un buon accordo con i valori sperimentali in tutti gli stabilimenti studiati, pur mantenendo il formale rispetto della ISO 3744/46:

FATTORI DI CORREZIONE AMBIENTALE K

THESSALONIKI
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PELFORT-LILLE
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PATRASSO
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FREDERICIA
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Esempio Applicativo

Si vuole valutare l’effetto di un trattamento ambientale in uno stabilimento basso e vasto. I dati di calcolo sono i seguenti:

Parametro
Valore
u. di misura

Volume Totale V
70.000
m3

Altezza media h
7
m

Tempo di riverbero iniziale
3
s

Tempo di riverbero trattato
0.7
s

La riduzione di livello sonoro complessivo (diretto + riverberante) varia con la distanza dalla sorgente, come qui mostrato:
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A distanze medie dalla sorgente (3-10 m) si hanno grandi differenze fra le due teorie, ed in pratica la nuova formula empirica rende conto delle rilevanti riduzioni di rumorosità che vengono effettivamente ottenute in ambienti bassi e vasti con trattamenti fonoassorbenti ambientali, mentre la teoria tradizionale indica riduzioni sostanzialmente risibili.

Simulazione numerica

dello stabilimento di Fredericia

Scopi

1) STUDIARE IL COMPORTAMENTO DEL PROGRAMMA IN AMBIENTI INDUSTRIALI BASSI E AMPI AVENTI COMPORTAMENTO NON SABINIANO

2) STABILIRE IL GRADO DI DETTAGLIO COL QUALE BISOGNA REALIZZARE IL DISEGNO DELL’AMBIENTE DA SIMULARE

3) VALUTARE L’EFFETTO DEL GRADO DI RIEMPIMENTO DELLO STABILIMENTO SUI CALCOLI NUMERICI

4) REALIZZARE UN DATABASE DI MATERIALI DI USO INDUSTRIALE COI RELATIVI COEFFICIENTI DI ASSORBIMENTO DA UTILIZZARE IN SUCCESSIVE SIMULAZIONI

5) REALIZZARE UN DATABASE DI SORGENTI SONORE INDUSTRIALI CON I RELATIVI LIVELLI DI POTENZA PER OGNI BANDA E I DIAGRAMMI DIREZIONALI;

6) CONFRONTARE I RISULTATI DELLA SIMULAZIONE CON QUELLI SPERIMENTALI MEDIANTE VARI PARAMETRI QUALI IL DECADIMENTO CON LA DISTANZA E I TEMPI DI RIVERBERO AL FINE DI VALUTARE IL GRADO DI PRECISIONE E DI AFFIDABILITA’ DA ATTENDERSI DAL SIMULATORE

Rappresentazione geometrica 

dello stabilimento

DISEGNO AUTOCAD

[image: image43.wmf]
DISEGNO RAMSETE CAD
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Figura 6.1:Fotografia dello stabilimento di Fredericia.
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Figura 6.2:Riproduzione mediante il Render di Autocad della vista di figura 6.1

Confronto risultati numerici/sperimentali

1) Decadimento con la distanza e tempo di riverberazione

LIVELLO DI PRESSIONE SONORA (SPL)
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TEMPI DI RIVERBERO T15
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Confronto risultati numerici/sperimentali

2) Mappatura con singola sorgente omnidirezionale (dodecaedro)
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[image: image50.png]Mappatura con valori calcolati con Ramsete





Confronto risultati numerici/sperimentali

3) Taratura delle sorgenti di rumore

Della riempitrice Starcan erano disponibili i dati di emissione ottenuti dal rilievo intensimetrico, ma per le altre numerose sorgenti sonore è stato necessario stimare empiricamente i livelli di potenza, mediante un processo automatizzato basato sull’utilizzo del Solver di MS Excel. L’ottimizzazione è stata eseguita per gruppi di sorgenti, considerate di emissione omogenea:

GRUPPI DI OTTIMIZZAZIONE DEI LIVELLI DI PRESSIONE SONORA
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Andando a minimizzare la somma degli scarti al quadrato fra i livelli sonori sperimentali e quelli ottenuti dalla simulazione numerica con Ramsete, si sono ottenuti questi valori di potenza sonora delle singole macchine:

Livelli di potenza sonora delle sorgenti Lw (dB)

sorgenti
Frequenze in banda d’ottava (Hz)


31.5
63
125
250
500
1000
2000
4000
A
LIN

tappatrice (A)
80.0
80.0
80.0
80.0
97.0
97.8
87.6
101.9
104.3
104.4

riempitrice (B)
96.6
92.7
100.1
102.6
104.0
104.3
94.6
99.8
108.1
110.0

sciacquatrice (E)
89.8
83.3
81.2
89.3
95.0
93.8
83.8
90.3
98.4
99.6

nastro1 (C,D)
84.0
85.6
85.1
89.4
94.3
96.2
84.8
92.6
99.5
100.3

nastro2 (G,L,M)
80.0
80.3
83.7
83.0
86.8
88.7
79.6
87.2
92.6
93.9

nastro3 (J)
80.0
85.9
90.0
96.4
97.9
97.1
86.7
96.2
102.0
103.4

kisters (H,I,P)
84.6
84.0
88.1
90.7
92.2
92.3
83.0
88.0
96.2
98.2

scivolo (F)
80.0
80.0
84.9
95.5
99.1
99.1
89.0
96.2
103.3
104.0

nastro4 (N,O)
80.0
84.8
86.7
89.4
91.6
91.3
82.6
89.7
95.9
97.5

soffiatrice (K)
80.0
80.0
85.2
91.1
93.1
94.0
86.6
99.4
101.4
101.9

Confronto risultati numerici/sperimentali

4) Mappatura con impianto in funzione
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Mappatura con valori sperimentali
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Mappatura con valori calcolati con Ramsete


CONCLUSIONI

· L’applicazione pedissequa delle attuali normative tecniche (ISO 3744/46, ISO11203/4) in ambienti industriali bassi e vasti porta ad una sistematica sottostima del contributo del campo sonoro riverberante

· Ciò comporta l’attribuzione alle macchine di valori di emissione più elevati del reale

· Viene inoltre così sottostimata la possibilità di ridurre la rumorosità mediante trattamenti ambientali, che sono invece molto efficaci in questi stabilimenti

· Le estese campagne di rilievo sperimentale effettuate hanno consentito di evidenziare il fenomeno suddetto in dipendenza delle caratteristiche geometriche e di fonoassorbenza di diversi ambienti

· In particolare, la tecnica intensimetrica ha consentito la misurazione diretta del fattore di correzione ambientale, mentre la tecnica del decadimento con la distanza ha messo in luce il sistematico scostamento dalla teoria di Sabine.

· Sulla base dei risultati sperimentali è stata ricavata una semplice formula empirica, che consente il calcolo corretto del fattore di correzione ambientale pur rispettando la formulazione prevista dalle norme ISO.

· Si è quindi saggiata la potenzialità offerta dai moderni metodi di calcolo numerico per la valutazione della propagazione sonora in ambienti non-Sabiniani, per confronto con rilievi sperimentali.

· E’ risultato che, con una modellazione geometrica sufficientemente dettagliata e con una accurata taratura dei coeff. di assorbimento e dei livelli di potenza sonora delle macchine, si ottiene un ottimo accordo con i risultati sperimentali.

· La metodica messa a punto e la disponibilità dei suddetti dati tarati consentono quindi la valutazione previsionale di nuovi comparti produttivi, con margini di errore grandemente ridotti rispetto a quanto sinora possibile con metodiche di calcolo valide solo in campi sonori Sabiniani.
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_966340962.xls
Ramsete

		

				Valori sperimentali di Leq (SPL) in bande d'ottava per ogni postazione microfonica																																				Tempi di riverbero (T 15) sperimentali

				ASSE X		MEAS_ID		d (m)		31.5		63		125		250		500		1000		2000		4000		A		L																125		250		500		1K		2K		4K		A		LIN

						1		2.5		65.2136509082		77.9178360624		84.8773203382		87.2476470565		84.0787174821		85.8269917178		87.8442901254		86.1237176449																				1.3462666667		1.0824666667		0.92914		0.82908		0.7960133333		0.6874066667		0.81041		0.8406933333

						2		5		63.5932337114		77.9007496574		82.9215577369		79.4961950163		81.034625162		81.584146371		81.8542583713		79.8419410891

						3		10		59.6294073264		75.4035226379		81.5833158447		78.5160394644		74.6325428776		76.2381941948		78.484619981		75.265161761

						4		15		59.5076905011		67.8915424218		80.1216862603		74.9572917625		70.8904122132		73.6722006304		74.2999426496		72.8201787034

						5		20		59.380970884		69.8155571533		77.0684128166		74.2126738751		70.6654464354		70.4348818913		73.7033304932		68.8101643749

						6		25		58.1535245146		67.6518819076		75.004850533		72.4619428268		68.7984756093		66.9521212395		70.576677388		67.253264622

						7		30		57.630666376		64.930540685		74.4398137967		72.170140586		69.3300351837		66.3568224901		68.439671891		64.6940122495

						8		35		58.6412336166		65.8844637747		72.1096316468		72.2720500243		67.4492925316		63.7034733901		67.0698833911		63.8533549754

						9		40		57.3192247179		65.5703098339		71.4489901449		69.0291481188		68.2619096256		64.1594359786		64.5518140062		62.4572068111

						10		45		57.0802999566		65.0608626369		69.927692663		67.4136828704		66.8046417323		63.6792326103		63.6529169347		61.1908118094

						11		50		56.1775985519		66.4369349371		71.8874572859		66.5795114987		65.9745332233		63.0854840739		63.8679344918		61.5100045281

				ASSE Y		MEAS_ID		d (m)		31.5		63		125		250		500		1000		2000		4000		A		L

						12		2.5		65.8105636568		80.0710801343		85.3150719548		86.9790124644		84.0308064033		84.2364542995		86.9545819242		81.6060484292

						13		5		63.2856483695		78.4139581503		83.5123972943		79.8262774185		81.9580986747		80.2836194801		82.4914832206		78.7419548674

						14		10		64.8615057728		73.6837562948		81.3618708087		79.5769809948		75.4589877991		75.334965767		78.9482189961		74.3762443364

						15		15		63.1656424305		74.2995515943		79.1502692872		76.3209469641		73.4501541971		73.0879749046		75.7475158394		71.8771109562

						16		20		58.5591968917		67.8396636763		77.436189234		72.2639473461		72.6796305351		70.0636172315		73.5000214796		68.8358478442

						17		25		59.0688588412		69.4682389531		76.3267793534		71.9787093902		69.2078153261		68.6402878027		71.9068810516		66.6066532644

						18		30		58.8315584777		69.4420487602		74.4243869501		72.2345313118		67.66203895		66.0191866029		70.0932640434		64.2147928544

				Valori calcolati con Ramsete di Leq (SPL) in bande d'ottava per ogni postazione microfonica																																				Tempi di riverbero (T 15) calcolati con Ramsete

		pieno		ASSE X		MEAS_ID				31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A								31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A						31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A

								R		60.9		71.4		78.2		79.4		76.5		77.1		79.4		77		72.2		70.1		86.3		84.5						R		3.69		2.68		1.31		1.06		0.90		0.84		0.76		0.76		0.84		0.75		1.07		0.81				R		3.61		2.24		2.24		0.99		0.82		0.76		0.74		0.74		0.75		0.66		1.42		0.77

						1		1		66.6		78.5		85.4		87.4		84.6		85.5		87.8		85.5		80.3		78.4		94.4		92.8						1		4.24		1.629		0.799		0.491		0.382		0.312		0.297		0.301		0.374		0.359		0.395		0.316				1		3.89		1.366		1.359		0.804		0.433		0.302		0.233		0.234		0.391		0.354		0.662		0.311

						2		2		63.8		74.9		81.8		83.2		80.2		80.7		82.8		80.5		75.8		73.9		89.9		88						2		3.959		2.398		0.88		0.759		0.649		0.374		0.358		0.35		0.626		0.501		0.725		0.38				2		3.918		1.94		1.912		0.838		0.721		0.612		0.354		0.35		0.665		0.56		1.003		0.626

						3		3		61.3		71.5		78.5		79.2		76		76		77.9		75.5		71.6		69.4		85.6		83.2						3		3.592		2.479		1.414		1.17		0.98		0.846		0.819		0.842		0.933		0.917		1.228		0.828				3		3.618		2.135		2.106		1.017		1.019		0.825		0.889		0.897		0.942		0.898		1.559		0.833

						4		4		60		69.5		76.4		76.1		72.8		72.8		74.6		72.3		68.3		66		82.8		80						4		3.359		2.622		1.688		1.464		1.367		1.043		1.06		1.14		0.949		0.834		1.688		1.028				4		3.452		2.272		2.257		1.159		0.958		0.816		0.693		0.692		0.869		0.788		1.839		0.854

						5		5		59.1		67.9		74.6		73.8		70.7		70.7		72.3		69.9		66.1		63.5		80.7		77.8						5		3.236		2.657		1.694		1.502		1.356		1.172		0.906		0.879		1.14		0.79		1.741		1.178				5		3.279		2.269		2.262		1.321		1.2		0.839		0.805		0.805		0.9		0.762		1.838		0.894

						6		6		58.6		67.4		74.2		73.4		70.2		70.1		71.6		69.2		65.8		62.8		80.2		77.2						6		3.15		2.71		1.761		1.673		1.509		1.356		1.333		1.304		1.281		0.869		1.908		1.326				6		3.193		2.321		2.33		1.368		1.139		0.82		0.734		0.727		0.921		0.675		1.937		0.909

						7		7		57.7		65.9		72.7		71.5		68.4		68.4		69.9		67.4		63.7		60.6		78.5		75.4						7		3.042		2.723		1.857		1.73		1.654		1.415		1.431		1.313		1.482		1.162		2.169		1.441				7		3.082		2.421		2.414		1.488		1.341		1.079		0.812		0.794		1.152		0.736		2.183		1.129

						8		8		56.9		64.8		71.6		70		66.8		67		68.6		66.2		61.9		58.5		77.1		74						8		2.863		2.811		2.077		1.446		1.336		1.179		1.208		1.172		1.175		0.971		2.399		1.215				8		2.96		2.456		2.462		1.438		1.25		1.033		0.874		0.809		1.105		0.917		2.223		1.102

						9		9		56.2		63.5		70.3		68.2		64.9		64.8		66.5		64.1		59.9		56.3		75.4		71.9						9		2.724		2.751		2.156		1.501		1.221		1.154		1.156		1.12		1.172		0.978		2.302		1.179				9		2.914		2.456		2.447		1.412		1.291		1.217		1.125		1.101		1.203		0.993		2.42		1.291

						10		10		55.8		63.1		69.9		68		64.7		64.4		65.9		63.4		59.6		55.8		75		71.5						10		2.643		2.766		2.289		1.713		1.234		0.998		0.964		0.945		1.002		0.86		2.57		1.032				10		2.797		2.497		2.493		1.304		1.195		0.992		0.907		0.891		1.106		0.912		2.427		1.056

						11		11		55.2		62.6		69.3		67.4		64.1		63.7		65.2		62.7		58.9		54.8		74.4		70.8						11		2.612		2.763		2.371		2.061		1.28		0.995		0.917		0.9		1.002		0.88		2.668		1.006				11		2.759		2.496		2.499		1.245		1.076		0.98		0.938		0.92		1.016		0.899		2.409		1.052

		vuoto		ASSE X		MEAS_ID				31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A								31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A

								R		61.2		71.4		78.1		79.3		76.4		77.1		79.3		76.9		72		70		86.2		84.4						R		3.635		2.656		2.636		1.232		1.009		0.936		0.846		0.853		0.95		0.81		1.692		0.948

						1		1		66.7		78.5		85.3		87.3		84.5		85.4		87.8		85.5		80.2		78.4		94.3		92.8						1		4.205		1.832		1.756		0.691		0.437		0.27		0.21		0.213		0.391		0.346		0.812		0.275

						2		2		63.9		74.8		81.6		82.9		80		80.6		82.7		80.4		75.7		73.7		89.8		87.9						2		3.992		2.336		2.291		0.95		0.845		0.772		0.713		0.714		0.728		0.61		1.176		0.775

						3		3		61.6		71.5		78.3		78.9		75.8		75.9		77.7		75.3		71.4		69.2		85.5		83						3		3.603		2.576		2.525		1.077		1.071		0.928		1.022		1.037		1.075		0.966		1.86		0.955

						4		4		60.4		69.5		76.2		75.8		72.5		72.7		74.4		72.1		68		65.7		82.6		79.8						4		3.549		2.704		2.69		1.409		1.107		1.228		0.875		0.872		1.086		1.003		2.239		1.093

						5		5		59.3		67.7		74.4		73.3		70		70		71.7		69.2		65.3		62.7		80.2		77.1						5		3.245		2.701		2.726		1.523		1.247		0.984		0.955		1.035		1.033		0.908		2.375		0.97

						6		6		58.7		66.9		73.6		72.6		69.2		69.2		70.7		68.4		64.4		61.6		79.4		76.3						6		3.115		2.639		2.626		1.545		1.349		1.168		0.864		0.999		1.193		0.938		2.372		1.282

						7		7		58.1		66		72.7		71.2		67.8		67.9		69.4		67		62.9		59.9		78.2		74.9						7		3.134		2.598		2.586		1.601		1.406		1.271		1.127		1.113		1.263		1.015		2.427		1.337

						8		8		57.7		65.2		71.9		70.1		66.5		66.7		68.2		65.8		61.5		58.1		77.1		73.7						8		3.03		2.57		2.57		1.506		1.333		1.139		1.03		1.01		1.211		0.988		2.454		1.248

						9		9		57.4		64.5		71.2		69.2		65.6		65.6		67.1		64.7		60.6		56.9		76.2		72.6						9		2.97		2.636		2.61		1.365		1.3		1.145		1.057		1.046		1.159		0.989		2.563		1.237

						10		10		57.2		64.2		70.9		68.8		65.1		64.9		66.3		63.9		60		56.1		75.7		71.9						10		2.948		2.648		2.638		1.265		1.171		1.04		0.906		0.91		1.094		0.959		2.577		1.11

						11		11		56.6		63.7		70.4		68.1		64.5		64.2		65.5		63.1		59.3		55.2		75.1		71.2						11		2.806		2.716		2.702		1.251		1.106		1.002		0.923		0.92		1.019		0.911		2.621		1.085

										31.5		63		125		250		500		1000		2000		4000		8000		16000		Lin		A

								Room		59.8		68.3		75		74.3		71		71.2		72.9		70.5		66.4		63.7		81.2		78.3

								1		66.7		78.5		85.3		87.3		84.6		85.4		87.8		85.5		80.3		78.4		94.3		92.8

								2		63.9		74.8		81.6		82.9		80		80.6		82.7		80.4		75.7		73.8		89.8		87.9

								3		61.7		71.6		78.3		78.9		75.8		75.9		77.7		75.3		71.4		69.4		85.5		83

								4		60.4		69.4		76.1		75.7		72.5		72.7		74.4		72.1		68		65.8		82.5		79.8

								5		59.3		67.6		74.3		73.2		70		70		71.7		69.2		65.3		63		80.1		77.1

								6		58.8		66.9		73.6		72.5		69.2		69.2		70.7		68.4		64.5		62		79.4		76.3

								7		58.3		66		72.7		71.2		67.8		67.9		69.4		67		63		60.3		78.1		74.9

								8		57.7		65.1		71.8		70.1		66.5		66.7		68.2		65.9		61.7		58.6		77.1		73.7

								9		57.2		64.3		71		69.1		65.6		65.6		67.1		64.7		60.7		57.3		76.1		72.6

								10		56.8		63.8		70.5		68.6		65		64.9		66.3		63.9		60.1		56.5		75.5		71.9

								11		56.5		63.4		70.1		68		64.4		64.2		65.5		63.1		59.4		55.7		75		71.2
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		START_DATE		START_TIME		END_DATE		END_TIME		MEAS_ID		SEQ_NUMBER		OLOADPCT		ULOADPCT		URANGE_CNT		ELAPS_TIME		NUM_PAUSES		NUMPEAKSA		NUMPEAKSCL		LAE		LCLE		LPEAKA		LPEAKCL		LIMPA		LIMPCL		LTM3AS		LTM3AF		LTM3AI		LTM3CLS		LTM3CLF		LTM3CLI		LTM5AS		LTM5AF		LTM5AI		LTM5CLS		LTM5CLF		LTM5CLI		LEQA		LEQCL		LEQ_16HZ		LEQ_20HZ		LEQ_25HZ		LEQ_31HZ		LEQ_40HZ		LEQ_50HZ		LEQ_63HZ		LEQ_80HZ		LEQ_100HZ		LEQ_125HZ		LEQ_160HZ		LEQ_200HZ		LEQ_250HZ		LEQ_315HZ		LEQ_400HZ		LEQ_500HZ		LEQ_630HZ		LEQ_800HZ		LEQ_1KHZ		LEQ_1K2HZ		LEQ_1K6HZ		LEQ_2KHZ		LEQ_2K5HZ		LEQ_3K1HZ		LEQ_4KHZ		LEQ_5KHZ		LEQ_6K3HZ		LEQ_8KHZ		LEQ_10KHZ		LEQ_12KHZ		LMAXAS		LMAXAF		LMAXAI		LMAXCLS		LMAXCLF		LMAXCLI		LMAX_16HZ		LMAX_20HZ		LMAX_25HZ		LMAX_31HZ		LMAX_40HZ		LMAX_50HZ		LMAX_63HZ		LMAX_80HZ		LMAX_100HZ		LMAX_125HZ		LMAX_160HZ		LMAX_200HZ		LMAX_250HZ		LMAX_315HZ		LMAX_400HZ		LMAX_500HZ		LMAX_630HZ		LMAX_800HZ		LMAX_1KHZ		LMAX_1K2HZ		LMAX_1K6HZ		LMAX_2KHZ		LMAX_2K5HZ		LMAX_3K1HZ		LMAX_4KHZ		LMAX_5KHZ		LMAX_6K3HZ		LMAX_8KHZ		LMAX_10KHZ		LMAX_12KHZ		LMINAS		LMINAF		LMINAI		LMINCLS		LMINCLF		LMINCLI		LMIN_16HZ		LMIN_20HZ		LMIN_25HZ		LMIN_31HZ		LMIN_40HZ		LMIN_50HZ		LMIN_63HZ		LMIN_80HZ		LMIN_100HZ		LMIN_125HZ		LMIN_160HZ		LMIN_200HZ		LMIN_250HZ		LMIN_315HZ		LMIN_400HZ		LMIN_500HZ		LMIN_630HZ		LMIN_800HZ		LMIN_1KHZ		LMIN_1K2HZ		LMIN_1K6HZ		LMIN_2KHZ		LMIN_2K5HZ		LMIN_3K1HZ		LMIN_4KHZ		LMIN_5KHZ		LMIN_6K3HZ		LMIN_8KHZ		LMIN_10KHZ		LMIN_12KHZ		BBFIRSTREC		OBFIRSTREC		EXCLUDED		OB_TCNT		OB_CSTART		OB_CWIDTH		OB_NUMCNT		TOTLEVCNTS		BBRANSTART		BBRANWIDTH		NUMLEVCNTS

		11/29/97		17:42:02		11/29/97		17:42:22		1		1		0.00		0.00		20		20		0		0		0		106.53		107.29		108.31		107.46		93.77		94.69		93.60		93.93		94.38		94.42		94.93		95.47		93.64		94.01		94.44		94.43		95.03		95.61		93.52		94.28		52.89		53.50		58.48		59.32		62.46		66.73		71.32		76.40		82.32		78.26		78.44		82.23		83.37		81.65		77.11		81.35		78.32		80.45		79.09		82.80		84.60		82.66		81.33		81.26		79.53		82.70		84.01		79.62		78.77		73.54		93.77		94.16		94.66		94.59		95.13		95.76		56.64		55.53		61.20		62.37		66.31		69.44		74.45		80.57		85.28		82.49		81.91		85.50		86.71		84.75		80.21		83.84		81.14		83.00		81.62		84.61		86.57		83.97		82.54		82.54		80.97		83.52		85.08		80.44		79.38		74.44		91.42		93.06		93.24		92.03		93.66		93.83		-327.00		-327.00		53.73		54.95		58.66		64.19		67.57		72.63		79.75		73.45		75.29		78.22		79.64		77.90		74.29		78.69		75.96		77.52		77.16		80.49		82.95		80.83		80.05		80.15		78.43		81.86		83.13		78.90		77.94		72.84		0		0		0		313		51.00		1.00		79		2000		51.00		0.20		399

		11/29/97		17:42:44		11/29/97		17:43:01		2		1		0.00		0.00		17		17		0		0		0		100.47		101.88		101.73		103.21		88.42		90.23		88.22		88.57		89.05		89.72		90.50		91.23		88.27		88.62		89.05		89.77		90.68		91.45		88.17		89.58		-327.00		51.00		57.43		58.01		60.42		61.84		69.96		77.01		78.87		79.65		74.25		73.52		73.99		76.18		78.52		76.21		71.46		75.84		73.80		79.12		77.58		77.43		76.09		73.97		73.89		76.72		79.60		74.15		72.77		65.62		88.34		88.66		89.22		89.98		91.02		92.01		56.33		54.21		60.98		60.22		62.84		65.33		73.52		81.33		81.63		83.48		77.46		77.33		77.01		79.39		80.91		79.32		73.88		77.73		76.07		80.93		79.06		79.10		77.27		74.94		75.09		77.87		80.54		74.89		73.47		66.46		86.26		87.59		87.76		87.80		88.77		89.14		-327.00		-327.00		54.26		52.90		57.31		58.98		65.99		71.83		75.69		74.83		70.44		70.04		70.77		73.18		75.23		73.07		69.13		73.33		72.13		76.80		76.33		75.64		74.70		72.94		72.72		75.84		78.77		73.42		71.85		65.09		6		172		0		266		51.00		1.00		79		1700		51.00		0.20		399

		11/29/97		17:43:26		11/29/97		17:43:44		3		1		0.00		0.00		18		18		0		0		0		96.11		98.82		97.26		99.40		83.83		87.31		83.61		83.96		84.40		86.50		87.45		88.51		83.63		83.98		84.45		86.54		87.52		88.67		83.56		86.27		56.37		51.49		54.40		55.36		54.76		59.51		62.42		75.06		78.44		76.00		75.36		74.48		74.93		70.75		69.97		68.34		70.90		72.60		69.19		71.92		74.85		74.45		70.84		69.57		69.82		71.75		73.14		67.46		65.67		58.80		83.71		84.03		84.51		86.76		87.90		89.03		58.83		55.10		57.45		58.34		57.80		63.22		66.69		78.26		81.39		79.72		79.32		78.74		79.04		74.61		73.28		71.08		73.69		74.84		71.38		74.02		76.27		75.81		72.08		70.67		71.01		72.81		74.16		68.33		66.42		59.52		81.58		82.99		83.13		85.00		84.94		85.97		-327.00		-327.00		52.39		-327.00		51.74		56.19		56.59		70.84		75.27		71.58		71.86		70.61		70.97		66.27		66.29		65.34		68.30		70.33		66.47		69.62		73.53		72.65		69.53		68.50		68.65		70.77		72.12		66.60		64.91		58.01		12		344		0		281		51.00		1.00		79		1800		51.00		0.20		399

		11/29/97		17:44:04		11/29/97		17:44:21		4		1		0.00		0.00		17		17		0		0		0		92.65		95.75		94.00		97.73		80.62		84.71		80.39		80.78		81.19		83.66		85.05		86.37		80.42		80.80		81.22		83.81		85.35		86.81		80.35		83.45		57.18		-327.00		54.17		55.99		53.70		57.68		61.08		66.32		77.41		73.84		73.72		70.51		70.65		69.27		67.24		64.91		65.89		66.46		67.50		71.22		71.80		68.15		67.20		66.81		67.51		69.40		69.92		63.75		64.13		53.88		80.50		80.88		81.38		83.89		85.39		87.21		61.56		53.87		56.71		58.34		55.92		60.67		65.56		69.54		81.08		77.11		77.57		74.13		74.07		73.28		70.75		67.43		68.06		68.06		69.53		72.67		73.58		69.50		69.03		68.07		68.72		70.41		70.81		64.42		64.75		54.59		78.41		79.84		80.02		81.42		81.80		82.69		52.77		-327.00		-327.00		53.75		-327.00		54.91		56.86		62.68		73.49		69.03		69.91		66.55		67.13		65.24		64.06		62.67		63.21		63.47		65.75		69.63		70.30		66.33		65.83		65.68		66.49		68.52		69.22		62.98		63.50		53.19		18		525		0		266		51.00		1.00		79		1700		51.00		0.20		399

		11/29/97		17:44:41		11/29/97		17:45:00		5		1		0.00		0.00		19		19		0		0		0		91.23		94.32		91.85		95.30		78.75		82.50		78.52		78.86		79.32		81.79		82.66		83.79		78.57		78.87		79.36		81.80		82.67		83.85		78.44		81.53		53.53		-327.00		54.18		55.09		54.51		58.11		60.28		68.96		72.39		72.23		72.27		70.17		69.74		68.17		68.24		64.40		63.49		61.89		63.14		68.72		70.31		69.06		66.69		63.39		62.23		65.74		67.93		61.93		58.68		-327.00		78.63		79.05		79.45		82.04		82.85		84.22		56.14		53.92		56.90		56.92		58.16		61.06		63.88		72.62		75.49		77.49		75.20		73.68		72.88		70.93		72.33		67.84		66.66		64.35		64.97		70.97		71.74		70.48		68.04		64.69		63.23		66.88		68.77		62.87		59.58		-327.00		76.55		77.95		78.09		79.88		80.58		81.29		-327.00		-327.00		51.49		52.20		51.56		54.83		55.55		63.17		69.32		67.10		68.59		65.98		66.44		65.32		65.15		61.04		60.64		59.13		60.78		67.05		68.92		67.66		65.27		62.35		61.06		64.62		66.81		60.93		57.75		-327.00		24		694		0		297		51.00		1.00		79		1900		51.00		0.20		399

		11/29/97		17:45:24		11/29/97		17:45:42		6		1		0.00		0.00		18		18		0		0		0		88.43		91.86		89.24		92.28		76.14		80.25		75.94		76.26		76.72		79.48		80.29		81.46		75.99		76.36		76.83		79.51		80.41		81.67		75.88		79.31		54.80		-327.00		51.31		54.01		54.26		58.32		58.86		66.41		72.10		66.92		70.22		67.27		65.71		69.33		65.41		62.74		63.48		61.60		59.87		64.05		66.87		66.31		63.58		61.46		62.70		63.12		65.29		58.79		56.41		-327.00		76.11		76.63		77.17		79.79		80.69		82.05		56.67		53.15		54.11		56.32		56.80		60.45		62.51		69.91		75.13		71.30		74.20		70.21		68.82		73.00		67.80		65.52		66.20		63.99		61.60		65.58		68.30		67.69		64.89		62.94		64.01		64.20		66.29		59.61		57.77		-327.00		73.91		75.40		75.53		76.99		77.89		78.70		-327.00		-327.00		-327.00		-327.00		51.25		56.57		55.21		62.55		68.82		62.55		65.58		62.73		61.96		65.18		62.10		59.98		60.04		59.14		58.11		61.92		65.34		64.51		62.32		60.22		61.42		62.24		64.25		58.09		55.17		-327.00		31		865		0		281		51.00		1.00		79		1800		51.00		0.20		399

		11/29/97		17:46:08		11/29/97		17:46:26		7		1		0.00		0.00		18		18		0		0		0		86.87		91.07		88.26		91.93		74.61		79.66		74.38		74.74		75.24		78.73		79.75		81.05		74.43		74.79		75.28		78.76		79.78		81.22		74.32		78.52		53.90		-327.00		52.21		53.45		52.83		55.75		59.50		62.66		71.00		68.79		68.83		67.34		66.24		68.36		66.33		62.08		64.25		61.85		59.13		62.95		63.88		64.46		62.42		59.15		59.21		61.11		62.19		55.60		51.75		-327.00		74.48		74.85		75.42		78.85		80.12		81.41		57.07		54.01		55.20		56.14		55.53		58.13		63.42		67.54		74.40		72.85		72.18		70.32		70.13		72.41		69.32		64.52		66.32		64.29		61.44		65.09		65.65		66.15		64.01		60.49		60.67		62.25		63.29		56.65		52.72		-327.00		72.34		73.73		73.92		76.46		76.84		78.26		-327.00		-327.00		-327.00		-327.00		-327.00		52.25		54.49		58.38		67.54		62.98		64.57		63.48		62.28		64.85		62.53		58.98		61.87		59.20		56.79		60.97		62.40		62.79		61.10		57.93		57.77		59.89		61.22		54.96		51.10		-327.00		38		1030		0		281		51.00		1.00		79		1800		51.00		0.20		399

		11/29/97		17:46:49		11/29/97		17:47:07		8		1		0.00		0.00		18		18		0		0		0		85.47		89.83		86.44		91.15		73.26		78.29		72.99		73.39		73.89		77.48		78.35		79.40		73.03		73.40		73.92		77.72		78.63		79.73		72.91		77.28		-327.00		-327.00		55.34		53.22		52.54		54.81		54.99		65.13		68.30		67.84		65.33		66.28		65.84		69.44		64.27		61.82		61.35		59.26		57.82		59.53		61.97		63.34		61.34		58.97		57.14		60.50		59.52		53.62		-327.00		-327.00		73.07		73.47		74.01		77.82		78.86		79.99		53.55		53.18		58.55		56.35		56.57		57.36		57.93		69.49		71.42		71.66		69.88		69.64		70.18		72.36		67.29		65.87		64.37		62.00		59.68		61.26		64.04		65.00		62.69		60.30		58.25		61.62		60.64		54.51		51.42		-327.00		70.90		72.35		72.47		75.35		76.00		76.96		-327.00		-327.00		52.30		-327.00		-327.00		52.70		52.11		58.97		65.24		63.51		61.32		61.69		60.99		65.37		59.87		58.67		58.63		56.72		55.63		57.77		59.84		61.68		59.98		57.44		56.07		59.49		58.56		52.58		-327.00		-327.00		45		1207		0		281		51.00		1.00		79		1800		51.00		0.20		399

		11/29/97		17:47:29		11/29/97		17:47:47		9		1		0.00		0.00		18		18		0		0		0		84.32		88.67		84.95		89.90		72.11		77.18		71.87		72.34		72.86		76.38		77.30		78.48		71.88		72.40		72.95		76.41		77.36		78.56		71.77		76.11		52.29		-327.00		51.23		51.16		54.41		54.37		53.44		64.93		67.44		66.82		65.57		62.72		62.98		66.17		66.18		59.00		62.45		59.65		58.86		59.61		60.63		59.89		58.58		58.53		56.72		57.62		59.97		-327.00		-327.00		-327.00		71.92		72.55		73.13		76.58		77.54		78.90		55.07		53.18		55.26		55.57		57.19		56.85		56.99		68.91		70.41		71.42		70.08		67.49		66.48		70.13		69.22		60.96		65.07		61.78		60.83		61.53		62.60		61.54		60.05		59.99		58.18		58.73		61.14		51.19		-327.00		-327.00		69.65		71.11		71.44		74.22		74.86		75.67		-327.00		-327.00		-327.00		-327.00		51.11		51.13		-327.00		58.68		63.38		61.12		60.86		58.63		59.47		63.20		62.46		56.81		60.08		57.16		56.24		57.54		59.10		58.00		57.47		56.99		55.81		56.69		58.86		-327.00		-327.00		-327.00		52		1379		0		281		51.00		1.00		79		1800		51.00		0.20		399

		11/29/97		17:48:08		11/29/97		17:48:25		10		1		0.00		0.00		17		17		0		0		0		82.98		87.16		84.30		88.68		70.98		75.81		70.74		71.12		71.56		75.04		75.88		76.93		70.76		71.14		71.62		75.05		75.97		77.19		70.67		74.85		55.25		51.58		54.07		-327.00		54.07		54.39		56.41		63.97		66.53		63.46		64.94		62.04		62.61		63.20		64.55		59.25		60.41		59.66		58.35		58.60		59.25		58.72		58.65		57.30		56.03		55.77		58.70		-327.00		-327.00		-327.00		70.83		71.26		71.77		75.12		76.21		77.43		58.04		55.02		56.17		53.80		57.38		56.87		60.46		67.47		70.78		68.26		68.79		65.25		66.00		65.96		67.55		61.93		63.06		61.73		60.61		61.49		60.82		60.39		59.98		58.33		57.87		57.16		59.72		-327.00		-327.00		-327.00		68.66		70.20		70.39		73.26		73.77		74.51		52.14		-327.00		52.17		-327.00		-327.00		52.42		52.18		60.48		61.04		58.12		59.42		58.19		58.68		60.10		60.61		56.79		57.77		57.17		56.32		56.65		57.66		57.25		57.33		56.23		54.68		54.55		57.47		-327.00		-327.00		-327.00		60		1545		0		266		51.00		1.00		79		1700		51.00		0.20		399

		11/29/97		17:48:43		11/29/97		17:49:01		11		1		0.00		0.00		18		18		0		0		0		83.01		87.97		85.27		89.64		70.78		76.82		70.52		70.94		71.54		75.75		76.93		78.42		70.55		71.09		71.83		75.82		77.03		78.44		70.46		75.41		55.07		-327.00		53.70		-327.00		52.56		53.73		53.46		65.96		69.78		64.41		65.02		61.68		61.55		62.17		63.74		58.53		59.44		59.20		57.38		58.17		59.85		59.78		57.16		57.64		57.03		55.19		57.95		-327.00		-327.00		-327.00		70.57		71.32		72.49		75.98		77.53		79.80		57.33		52.83		56.70		53.85		55.06		57.51		55.85		69.47		72.63		70.44		70.18		65.14		66.44		67.04		67.24		62.70		61.82		61.75		60.38		60.57		61.49		61.14		58.51		58.60		58.97		56.19		58.92		-327.00		-327.00		-327.00		68.60		70.00		70.15		73.23		73.85		74.93		-327.00		-327.00		-327.00		-327.00		-327.00		-327.00		-327.00		59.68		65.63		60.47		59.79		57.26		58.05		58.46		60.74		56.05		57.21		57.12		55.26		56.16		58.05		58.45		55.99		56.50		55.81		54.22		57.10		-327.00		-327.00		-327.00		66		1717		0		281		51.00		1.00		79		1800		51.00		0.20		399

		11/29/97		17:57:31		11/29/97		17:57:48		12		1		0.00		0.00		17		17		0		0		0		104.18		105.72		105.05		107.52		92.15		94.00		91.94		92.31		92.70		93.58		94.18		94.94		91.98		92.34		92.75		93.61		94.28		95.23		91.88		93.42		-327.00		52.91		55.75		60.40		63.69		67.04		70.29		79.34		82.13		79.20		79.71		83.30		81.38		81.69		76.70		80.90		79.20		79.71		78.93		79.71		81.84		82.79		81.85		76.27		75.69		78.15		82.42		78.55		76.06		72.07		92.00		92.39		92.82		93.66		94.44		95.34		52.76		54.96		57.07		63.70		67.03		70.17		74.56		81.59		85.33		83.44		83.38		86.88		84.13		85.50		78.79		83.53		82.18		82.45		80.93		82.32		83.62		84.33		83.21		77.53		76.97		79.41		83.48		79.24		77.12		72.96		90.12		91.35		91.50		91.73		92.46		93.09		-327.00		-327.00		53.11		57.69		60.15		64.23		66.57		75.31		79.44		74.06		75.07		80.14		77.89		78.03		73.96		78.22		76.75		77.42		76.49		77.14		80.40		81.35		80.58		75.21		74.59		77.17		81.36		77.83		75.14		71.31		73		1890		0		266		51.00		1.00		79		1700		51.00		0.20		399

		11/29/97		17:58:13		11/29/97		17:58:31		13		1		0.00		0.00		18		18		0		0		0		100.13		102.13		101.08		102.76		87.87		90.33		87.65		88.00		88.46		89.71		90.32		91.34		87.69		88.01		88.48		89.76		90.35		91.48		87.58		89.58		-327.00		54.37		53.35		59.74		59.88		65.90		66.85		77.83		78.55		80.31		76.58		73.98		72.49		77.27		79.70		76.39		73.03		76.60		72.78		76.24		76.93		78.60		77.46		74.26		72.85		74.61		75.82		72.29		71.69		66.07		87.73		88.10		88.58		89.87		90.48		91.88		53.86		55.86		55.21		61.82		63.41		68.45		70.13		81.06		81.36		83.46		81.07		77.74		76.06		79.99		82.12		79.32		75.83		78.69		74.59		77.73		78.62		80.28		78.80		75.72		74.10		75.94		76.89		73.17		72.65		66.85		85.71		87.11		87.24		87.69		88.69		89.39		-327.00		51.74		-327.00		56.54		57.25		61.45		62.90		74.31		75.05		73.20		70.70		70.92		68.68		73.42		77.00		72.99		68.30		74.29		70.86		74.48		75.44		77.37		75.97		73.03		71.57		73.57		75.05		71.52		70.95		64.96		79		2056		0		281		51.00		1.00		79		1800		51.00		0.20		399

		11/29/97		17:58:57		11/29/97		17:59:15		14		1		0.00		0.00		18		18		0		0		0		96.05		98.84		97.34		99.53		83.79		87.44		83.57		83.94		84.38		86.50		87.57		88.86		83.61		83.97		84.45		86.53		87.85		89.30		83.50		86.29		55.19		-327.00		58.01		62.77		57.31		62.90		59.51		73.12		76.70		78.57		72.58		75.02		73.72		75.49		70.03		70.29		71.58		71.50		70.32		69.67		73.62		74.20		74.65		70.66		68.27		69.56		71.41		65.14		67.83		60.99		83.65		84.05		84.59		86.82		88.04		89.38		59.07		53.28		60.74		64.62		59.72		65.40		62.03		77.04		80.40		82.64		77.13		79.24		77.34		79.21		73.84		73.08		73.78		73.85		72.40		71.87		75.00		75.91		76.19		71.83		69.30		70.37		72.82		65.99		68.64		61.86		81.81		83.02		83.22		84.61		85.10		85.98		51.92		-327.00		54.87		59.91		53.88		60.19		56.34		68.75		72.57		74.46		68.70		69.72		70.25		71.42		66.98		67.23		69.23		69.29		67.63		67.93		71.79		72.83		73.32		69.22		67.05		68.59		70.14		64.16		67.05		60.01		85		2227		0		281		51.00		1.00		79		1800		51.00		0.20		399

		11/29/97		17:59:49		11/29/97		18:00:06		15		1		0.00		0.00		17		17		0		0		0		92.96		96.18		94.46		97.16		80.94		84.93		80.72		81.09		81.57		84.12		84.96		86.22		80.78		81.23		81.70		84.17		85.14		86.43		80.65		83.88		51.60		51.36		53.52		61.53		56.29		62.39		61.97		73.73		75.54		74.48		72.64		71.34		72.87		69.95		70.68		67.12		67.23		67.31		67.05		69.96		68.22		72.72		70.87		66.36		66.11		68.45		67.71		61.47		65.68		57.02		80.84		81.35		81.85		84.29		85.46		86.79		54.20		55.47		55.08		64.24		58.96		64.44		67.96		77.26		78.88		77.96		76.40		74.99		76.05		73.59		74.13		70.65		70.43		69.39		69.01		71.81		69.85		74.46		72.11		67.46		67.38		69.54		68.75		62.24		66.50		57.87		78.56		80.07		80.23		81.77		82.81		83.56		-327.00		-327.00		50.97		57.00		52.85		60.07		57.68		69.29		71.50		69.95		68.88		67.05		69.07		66.42		66.07		63.88		64.26		65.18		65.30		68.50		66.56		70.87		69.77		65.47		64.67		67.42		66.82		60.51		64.78		56.28		91		2400		0		266		51.00		1.00		79		1700		51.00		0.20		399

		11/29/97		18:00:30		11/29/97		18:00:47		16		1		0.00		0.00		17		17		0		0		0		90.54		93.66		92.08		94.80		78.50		82.45		78.35		78.73		79.10		81.53		82.58		83.85		78.41		78.76		79.17		81.62		82.74		84.16		78.23		81.36		55.20		-327.00		54.80		53.49		52.84		60.65		57.74		66.36		72.56		73.86		71.16		67.61		66.53		68.18		69.02		67.93		66.38		65.54		63.71		66.25		68.57		69.03		68.57		63.81		63.23		64.97		64.46		58.22		63.08		54.17		78.50		78.78		79.23		81.77		83.32		85.30		59.59		53.69		56.55		56.87		57.19		63.29		60.76		69.21		75.24		78.10		74.80		71.19		70.63		72.11		71.67		71.16		69.31		67.46		65.88		67.78		70.11		70.80		70.17		64.88		64.66		66.03		65.50		59.09		64.06		55.39		76.07		77.19		77.31		79.58		79.81		80.97		-327.00		-327.00		52.02		-327.00		-327.00		57.61		54.21		62.39		69.45		69.68		65.33		63.70		62.44		64.08		66.56		64.65		63.52		61.95		61.41		63.59		66.56		67.42		66.82		61.70		61.55		63.07		62.98		57.33		60.37		51.30		98		2576		0		266		51.00		1.00		79		1700		51.00		0.20		399

		11/29/97		18:01:17		11/29/97		18:01:40		17		1		0.00		0.00		23		23		0		0		0		89.99		93.71		90.26		93.58		76.66		81.32		76.44		76.81		77.28		80.38		81.57		83.08		76.49		76.88		77.36		80.41		81.80		83.18		76.37		80.10		-327.00		55.06		52.74		56.70		51.80		61.22		58.25		68.36		72.06		72.20		70.11		69.25		66.25		64.97		65.71		63.69		63.56		63.21		62.31		65.46		66.52		68.07		66.64		61.97		60.81		62.55		61.76		55.77		58.10		-327.00		76.62		77.00		77.56		80.67		82.18		84.19		53.93		57.67		56.29		59.93		54.97		63.82		62.07		72.93		76.55		76.95		73.55		72.84		69.85		67.67		68.70		67.69		66.84		65.52		65.62		67.61		68.56		69.65		69.28		63.55		62.58		63.86		63.62		56.76		59.39		51.98		74.41		75.71		75.98		78.43		78.68		79.65		-327.00		52.41		-327.00		53.96		-327.00		55.64		54.53		64.26		66.85		66.61		65.58		65.18		62.66		61.61		62.39		61.13		60.57		59.61		60.32		63.70		64.62		66.54		65.08		60.66		59.65		60.73		60.50		54.59		56.26		-327.00		106		2761		0		359		51.00		1.00		79		2300		51.00		0.20		399

		11/29/97		18:02:33		11/29/97		18:02:53		18		1		0.00		0.00		20		20		0		0		0		87.61		91.85		88.42		92.39		74.90		80.18		74.73		75.18		75.63		79.18		80.43		81.71		74.77		75.13		75.66		79.23		80.59		81.90		74.60		78.84		56.69		54.33		55.14		56.41		-327.00		56.99		59.19		68.73		70.09		69.55		69.28		69.55		64.37		66.97		64.02		60.93		63.17		61.61		59.42		62.24		64.33		66.68		64.55		59.58		59.55		59.19		60.56		52.96		55.64		-327.00		75.00		75.44		75.81		79.61		81.06		82.45		59.34		57.29		58.29		58.80		53.31		60.12		62.68		71.71		74.98		73.76		73.50		73.30		68.04		71.03		67.24		63.65		65.93		64.72		61.65		64.15		65.93		68.21		65.94		62.81		63.84		62.37		62.72		57.31		58.44		53.01		72.66		73.95		74.14		77.43		77.43		78.52		51.15		52.19		52.21		52.60		-327.00		52.53		55.78		65.34		66.44		63.59		65.33		66.02		60.84		62.87		60.39		58.45		59.93		59.42		57.55		59.80		62.47		65.10		62.98		58.20		57.59		57.97		59.40		51.72		54.42		-327.00		113		2946		0		313		51.00		1.00		79		2000		51.00		0.20		399

																		Lw=110		Lw=101.35				Lw=110

						Asse X		Asse Y				Asse X		Asse Y				Ramsete		Ramsete				Sperim asseX

		MEAS_ID		d (m)		LEQA						1 KHz		1 KHz				AsseX		AsseX				1KHz

		1		2.5		93.52		91.88				79.09		78.93				93.3		84.7				87.74

		2		5		88.17		87.58				73.80		72.78				89.2		80.6				82.45

		3		10		83.56		83.50				69.19		70.32				84.6		76.0				77.84

		4		15		80.35		80.65				67.50		67.05				83.5		74.9				76.15

		5		20		78.44		78.23				63.14		63.71				80.7		72.1				71.79

		6		25		75.88		76.37				59.87		62.31				79.2		70.6				68.52

		7		30		74.32		74.60				59.13		59.42				78.5		69.9				67.78

		8		35		72.91						57.82						76.4		67.8				66.47

		9		40		71.77						58.86						76.8		68.2				67.51

		10		45		70.67						58.35												67.00

		11		50		70.46						57.38												66.03





Ramsete

		

				Valori sperimentali di Leq (SPL) in bande d'ottava per ogni postazione microfonica

				ASSE X		MEAS_ID		d (m)		31.5		63		125		250		500		1000		2000		4000		L		A

						1		2.5		65.2136509082		77.9178360624		84.8773203382		87.2476470565		84.0787174821		85.8269917178		87.8442901254		86.1237176449		94.28		93.52

						2		5		63.5932337114		77.9007496574		82.9215577369		79.4961950163		81.034625162		81.584146371		81.8542583713		79.8419410891		89.58		88.17

						3		10		59.6294073264		75.4035226379		81.5833158447		78.5160394644		74.6325428776		76.2381941948		78.484619981		75.265161761		86.27		83.56

						4		15		59.5076905011		67.8915424218		80.1216862603		74.9572917625		70.8904122132		73.6722006304		74.2999426496		72.8201787034		83.45		80.35

						5		20		59.380970884		69.8155571533		77.0684128166		74.2126738751		70.6654464354		70.4348818913		73.7033304932		68.8101643749		81.53		78.44

						6		25		58.1535245146		67.6518819076		75.004850533		72.4619428268		68.7984756093		66.9521212395		70.576677388		67.253264622		79.31		75.88

						7		30		57.630666376		64.930540685		74.4398137967		72.170140586		69.3300351837		66.3568224901		68.439671891		64.6940122495		78.52		74.32

						8		35		58.6412336166		65.8844637747		72.1096316468		72.2720500243		67.4492925316		63.7034733901		67.0698833911		63.8533549754		77.28		72.91

						9		40		57.3192247179		65.5703098339		71.4489901449		69.0291481188		68.2619096256		64.1594359786		64.5518140062		62.4572068111		76.11		71.77

						10		45		57.0802999566		65.0608626369		69.927692663		67.4136828704		66.8046417323		63.6792326103		63.6529169347		61.1908118094		74.85		70.67

						11		50		56.1775985519		66.4369349371		71.8874572859		66.5795114987		65.9745332233		63.0854840739		63.8679344918		61.5100045281		75.41		70.46

				ASSE Y		MEAS_ID		d (m)		31.5		63		125		250		500		1000		2000		4000		L		A

						12		2.5		65.8105636568		80.0710801343		85.3150719548		86.9790124644		84.0308064033		84.2364542995		86.9545819242		81.6060484292		93.42		91.88

						13		5		63.2856483695		78.4139581503		83.5123972943		79.8262774185		81.9580986747		80.2836194801		82.4914832206		78.7419548674		89.58		87.58

						14		10		64.8615057728		73.6837562948		81.3618708087		79.5769809948		75.4589877991		75.334965767		78.9482189961		74.3762443364		86.29		83.50

						15		15		63.1656424305		74.2995515943		79.1502692872		76.3209469641		73.4501541971		73.0879749046		75.7475158394		71.8771109562		83.88		80.65

						16		20		58.5591968917		67.8396636763		77.436189234		72.2639473461		72.6796305351		70.0636172315		73.5000214796		68.8358478442		81.36		78.23

						17		25		59.0688588412		69.4682389531		76.3267793534		71.9787093902		69.2078153261		68.6402878027		71.9068810516		66.6066532644		80.10		76.37

						18		30		58.8315584777		69.4420487602		74.4243869501		72.2345313118		67.66203895		66.0191866029		70.0932640434		64.2147928544		78.84		74.60

				Valori calcolati con Ramsete di Leq (SPL) in bande d'ottava per ogni postazione microfonica

																																								ramsete1

		pieno		ASSE X		MEAS_ID				31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A								31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A

								R		61.3		71.4		76.9		79.2		76.5		77.2		79.4		77		72.2		70.3		86.1		84.5						R		61.2		72.5		79		81.3		77.8		78.6		81.1		78.5		72.4		69.9		87.7		86

						1		1		66.8		78.6		84.9		87.3		84.6		85.5		87.9		85.5		80.4		78.5		94.3		92.9						1		66.5		78.8		85.5		87.9		85		86.1		88.6		86.2		80.3		78.2		94.9		93.5

						2		2		64.1		74.9		80.6		82.9		80.1		80.7		82.8		80.4		75.9		74		89.7		87.9						2		63.6		75.4		82.1		84.4		81.2		82.1		84.6		82.1		75.9		73.5		91.1		89.5

						3		3		61.7		71.5		76.6		78.7		75.8		76.1		78		75.5		71.6		69.5		85.3		83.2						3		61.2		72.3		78.8		80.9		77		77.6		80.1		77.6		71.3		68.3		87		85.1

						4		4		60.2		69.3		73.5		75.5		72.8		73.2		75.1		72.7		68.6		66.3		82.3		80.4						4		60.9		72		78.5		80.7		76.6		77.2		79.6		76.9		70.4		67		86.6		84.5

						5		5		59.3		67.8		71.7		73.7		70.8		70.9		72.7		70.1		66.5		64.1		80.2		78						5		60		70.6		76.9		78.9		74		74.1		76.5		73.7		67.1		62.8		84.2		81.5

						6		6		59		66.8		70.1		71.9		69.1		69.3		71.2		68.7		64.8		62.2		78.7		76.4						6		59.4		69.9		76.1		78.1		73.4		73.7		76.1		73.2		66.4		62.1		83.6		81

						7		7		58.2		65.7		69		70.8		68		68.3		70		67.6		63.6		60.7		77.5		75.3						7		58.4		68.6		74.8		76.7		72.1		72.3		74.7		71.8		64.9		60.4		82.2		79.7

						8		8		57.6		64.9		67.8		69.4		66.6		66.9		68.6		66.2		62.1		59		76.2		73.9						8		57.9		67.9		74		75.9		71.2		71.4		73.7		70.7		63.7		58.9		81.4		78.7

						9		9		56.8		63.8		67		68.7		65.6		65.8		67.5		65		61		57.7		75.3		72.8						9		57.5		67.2		73.3		75.1		69.8		69.8		72.1		69		61.9		56.5		80.2		77.1

						10		10		56.8		63.7		66.4		68		65		65.1		66.7		64.1		60.3		56.9		74.6		72.1						10		57.2		66.9		72.9		74.7		69.3		69.2		71.5		68.4		61.2		55.4		79.7		76.5

						11		11		56.4		63.1		65.8		67.3		64.3		64.4		65.9		63.3		59.6		56		73.9		71.3						11		56.9		66.7		72.8		74.6		69.4		69.2		71.6		68.6		61.4		55.5		79.7		76.6

		pieno		ASSE Y		MEAS_ID				31.5		63		125		250		500		1000		2000		4000		8000		16000		Lin		A								ramsete2

								Room		63		72.8		82.3		76.8		74.8		73.2		74.4		70.1		70.3		68.2		85.5		80.2

						1		1		68.2		80		89.6		86.4		84.8		83.7		85.6		81.3		80.5		78.7		94.2		90.8								31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A

						2		2		65.4		76.4		85.9		81.8		80.1		78.9		80.5		76.1		75.8		74		89.9		85.9						R		61.3		72.5		79		81.3		77.7		78.5		81		78.6		72.4		69.9		87.7		86

						3		3		63		73		82.4		77.3		75.5		73.9		75.2		70.9		71		69.2		85.8		80.9						1		66.6		78.8		85.5		88		85		86.1		88.7		86.3		80.3		78.2		94.9		93.5

						4		4		62.1		71.5		80.9		74.9		72.9		71.2		72.2		67.9		68.3		66.3		83.7		78.2						2		63.7		75.4		82.1		84.4		81.2		82		84.6		82.1		76		73.5		91.1		89.5

						5		5		61.6		70.7		80.1		73.8		71.7		69.8		70.8		66.5		67		64.8		82.8		76.9						3		61.4		72.5		79		81.1		77.3		77.8		80.4		77.8		71.5		68.5		87.3		85.3

						6		6		60.9		69.7		79.1		72.4		70.1		68.2		69		64.7		65.4		63		81.6		75.2						4		61.2		72.1		78.6		80.9		76.8		77.3		79.8		77.2		70.8		67.4		86.8		84.7

						7		7		59.9		68.5		77.9		71.1		68.8		66.9		67.6		63.2		63.9		61.4		80.3		73.8						5		60.1		70.5		76.8		78.9		73.7		73.6		76.3		73.7		67.1		62.8		84.1		81.3

																																						6		59.2		69.4		75.7		77.8		73.1		73.4		75.9		73.1		66.4		62.1		83.3		80.8

																																						7		58.5		68.3		74.6		76.6		71.6		71.9		74.3		71.5		64.8		60.3		82		79.3

																																						8		58		67.8		74		75.9		70.9		71		73.4		70.6		63.6		58.8		81.2		78.4

																																						9		57.8		67.2		73.4		75.2		69.5		69.2		71.8		69		62		56.7		80.1		76.9

																																						10		57.5		66.9		73		74.9		69		68.6		71.2		68.4		61.4		55.6		79.7		76.4

																																						11		57.3		66.8		73		74.9		69.2		68.9		71.6		68.8		61.8		56		79.8		76.6

																																								ramsete3

																																								31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A

																																						R		60.6		71.9		78.6		80.9		77.3		78.1		80.7		78.2		72.2		69.8		87.3		85.6

																																						1		66.6		78.8		85.6		88		85		86.1		88.6		86.2		80.3		78.2		94.9		93.5

																																						2		63.7		75.4		82.1		84.5		81		81.8		84.4		81.9		75.9		73.4		91		89.3

																																						3		61.2		72.4		79.1		81.3		77.4		77.9		80.4		77.9		71.8		68.8		87.4		85.4

																																						4		59		69.7		76.3		78.6		74.2		74.7		77.3		74.7		68.4		65.1		84.4		82.2

																																						5		58.2		68.6		75.2		77.4		72.1		72.3		75		72.4		66		62.1		82.6		80

																																						6		57.8		68		74.5		76.7		71.5		71.7		74.4		71.7		65.2		61.1		82		79.4

																																						7		57		67		73.5		75.8		70.2		70.3		73		70.3		63.7		59.3		80.8		78

																																						8		56.2		66		72.5		74.8		69.3		69.5		72.1		69.4		62.7		58.2		79.9		77.1

																																						9		55.7		65		71.5		73.6		67.1		66.9		69.6		66.9		60.2		55.1		78.2		74.8

																																						10		55.4		64.9		71.3		73.4		67.1		66.9		69.5		66.8		60		54.5		78		74.7

																																						11		54.8		64.2		70.6		72.7		66.6		66.4		69.1		66.2		59.3		53.7		77.4		74.2

																																								ramsete4

																																								31.5Hz		63Hz		125Hz		250Hz		500Hz		1KHz		2KHz		4KHz		8KHz		16KHz		L		A

																																						R		61.5		72.5		79		81.3		77.8		78.6		81.1		78.6		72.5		69.9		87.8		86

																																						1		66.6		78.8		85.5		87.9		85		86.1		88.7		86.3		80.3		78.2		94.9		93.5

																																						2		63.7		75.3		81.9		84.3		81.1		82		84.5		82.1		75.9		73.4		91		89.4

																																						3		61.7		72.7		79.1		81.3		77.5		78.1		80.7		78.1		71.8		68.7		87.5		85.6

																																						4		61.2		72		78.5		80.7		76.6		77.1		79.6		77		70.6		67.2		86.6		84.6

																																						5		60.3		70.5		76.8		78.9		73.9		74		76.6		73.9		67.3		62.9		84.2		81.6

																																						6		59.8		69.8		76.1		78.2		73.3		73.5		76		73.3		66.5		62.1		83.6		81
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Distanza equivalente dal centro della sorgente = r / Q2
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