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1 INTRODUCTION

The objective of this study was to compare commonly employed frequency
weightings and calculation rating schemes with respect to thelr abilicy to
predict the subjectiv: effact of sound. Toward this end, 1t was necessary to
collect, assimilate, and analyze the available data from both the laboratory
and the field. Such data included those published in the open literature, as
well as unpubiished laboratory data. Only those studies that contained both
a spectral analyais into third-octave or octave bands and subjective measure-
ments could be incorporated into this evaluation, We did not examine many
published data on the loudness of wholly artificial scunds in order to give
priority to natural sounds, to simulated sounds, and to noises with tonal
components.

This report presents the results of a detailed examination of 23 studies
in which listeners judged either the loudness or acceptability (annoyance,
objectionability, ete.) af sounds. These studies encompassed a wide varlety of
natural and simulated noise stimuli. The following parameters were examined in
detall: (1) subjective attribute judged, (2Z) type of nolse (e.g., aircrafc,
industrial, etc.), (3) presence or absence of tonal components, (4) mode of
sound presentation, (5) effect of sound pressure level on observed discrepan-
cies between measurements and predictions. Each of these facrors 1s considered
separately in the body of this report. Included in this final comparative anal-
yals are computations of absolute mean differences between subjectively equal
sounds, mean differenceg between caleulated and measured levels, gnd standard
deviations for each frequency-weighting and caleulation system.

II  QVERALL RESULTS

Table I identifies the 23 studies that were evaluated and summarizes their
relevant characteristicas, In most of these studies sounds were matched by
lisceners either to each other eor to a standard sound. For every study eleven
overall values were calculated based on six different frequency-weighting fune-
tions and five different calculation schemes. (The eleven functions and schemes
are listed in the legend of Table IL.) Third-octave-band pressure levels at

T bty i ATt E L 14 8 7 et B [ S PR



TABLE I.

SUMMARY OF 23 STUDIES

LEGEND

In moat of these studier, sounds were matched by lintenars to aither esch other or to a atandard,

Typs of Spactrum Amatyate Mode of Prasentatton Artributs Judged
Neg.*negetive alope Tathird=octave=bynd preassurc levels DF=diffuse fiald Leloudnes
Pas.*positive slope O=pctave-band presaure lavels FFefrana finld A=snnoyance,
Mixeduvarious spectra phonea=earphonea scraptabilicy, ere.
NEMBER AND OVERALL  TYPE OF MODE OF JUDGED TONAL
AUTHOR{S) YEAR __TYPE OF NOISES SPLa SPECTRUM _ANALYSIS PRESENTATION AVTRIBUTE({S) COMPONENTS
Berglund et al, 1976 3 ad rcufg. 57-99 neg, T phpnas L 1]
Jackhammer,
plledriver
Baraky 1974 3 alreraft 75100 neg. T bP A yeas
Copeland at al, 1560 5 atrcraft 90-103 neg,,flac O pE L, A no
Fiahken 1971 13 arciticisl 30-93 tlat T phonaa L yes
Hillquiar 1967 21 trucks #0-105 neg. 0 FF A no
Jahn 19653/66 10 maching 14 mixad T {0) FF L 1t
Keyter 1959 8 alrcrafc 50-10) neg.,flac 0 OF A no
Kryter & Pearsons 1963 9 accificial 79-91 mixed T DF A o
Litcle 1961 1 jet enginca G499 flat [+ DF A yen
Lubcke et af, 1964 20 machinen 40,80 filar,mixed T FF,phones L no
Moline 1976 5 environmental 45-80 mixed T RF L na
Poprsone & Benmert 1969  50-70 real and 64-91 mixed T FE¥ A yen
simulatad aircrafc
Pcarsons ot =l. 1968 72 arcificial 59-110 mixed T FF L, A yes
Pearsona & Wells 1969 19 arelficial 74=-91 mixed T FF A yai
Quiacesch 1955 37 machings, 47-98 nixad o] FF, OF L na
motors, ats,
Rademacher 1959 24 motorcycles 71-87 g, 0 FF L no
Rabinson & Howsher 1961 5 halicoptaer 88-97 ndxed T pF L, & no
Spilegel 1960 20 arefficlsl 4584 © mixed T bF L ne
Wella {sircraft) 1970 30 sircraft 73-83 mixed,flat T FF A yas
Walls {unpubl.) e,1970 1] aircraft 74-86 mixed,flat T FF A yas
Wella (300,400} tos% 102 wptifictal 70-95 mixad T FF A yes
Wells (VY 1972 15 transmisaton 57-78 flat T FF A ves
Hnes
Yaniv 1976 1l houaahold 40,50 mixed T phones L no
applisnces 60
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frequenciles from 25 or 50 Hz to 10,000 Hz were the input. (If a study gave
only octave-band levels, these were converted to third-oetave-band levels by
setting each group of three third-octave bands equal and adjusting the level
in each accordingly.) Figures 1 to 4 are computer plots of the A, Di, D2, and
F frequency weightings. These plots encompass the enclre audible spectrum
between 10 and 20,000 Hz. However, in the actual calculations spectral energy
below 25 Hz and above 10,000 Hz were not included.

The computer program for the eleven frequency-weighting and calculation
schemes was a modified version of one furnished by the Natlonal Bureau of
Standards. The derived values were compared directly to jury racings,

Table II showa the standard deviations of the calculated levels for all
those studies for which a meaningful measure of a calculation system's vari-
ability ecould be derived., Of the 23 studies, 20 are included in this averall
sunmmary. All 20 produced either a known loudness level against which the cal-
culated level could be compared or they contained a large group of sounds that
were judged approximately equal in perceived magnitude. Borsky's (1974) was the
only study that did not require listeners to match sounds to a standard sound,
but his category estimations permitted a determination of which sounds were
approximately equally annoying., The experiments represented in Table II involved
many kinds of sound presented over a wide range of sound pressure levels and
with different instructions and modes of presentation. WNevertheless, at the
bottom of the table, the overall means and their standard deviations as computed
across studies are showm.

Before discussing the results of this ananlysis, 1t is flrst necessary to
explain what information the individual standard deviations convey. Although
the number of observers used in each study varied widely from study to study,
this number did not enter Into the computations. The number of experimental
conditions denoted by "N" and the number of different sound spectra denoted by
"n" did influence decisions as to what parts of a study to combine in calculat-
ing the standard deviation. .

Standard deviations were first computed from a group of socunds within a
study that were equated either to a common standard or to each other., Within

a group it was possible to have some variation in SPL, in temporal patterns,

in spectra, and in tone~to-noise ratic. Whenever appropriate, the standard
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TABLYE 1T.

VARIABILITY OF CALCULATEDR LEVELS OF NOISE,

(Standard deviscions in dB computed olther from the ¢alculatad levels of & group of sounds ludyed subjectively

equal or from the differenced batweon caleulated and judged levels,
¢losur the scheme comea o prodicting the subjecrive equality of a ger aof saunda,)

MARK

The smaller the standard daviarian, the

NIMBE!

STUDY. N/n ORSERVERS A B [of nl ol E VI it FHL PNLC 2wl

%arplund et al, 18/3% a0 4.6 b.6 4.6 4.6 4.6 4,6 3.8 3.9 5,6 5.6 L7

Roraky 1312+ s 3.6 3.0 2.8 3,3 3.5 3.3 3,0 3.0 3,8 4.2 3.4

Fishken Bl 12 1,5 3.7 3,7 4,5 4,5 4,2 4,2 4.2 3.8 3.6 2.8
2173 a t,5 4,6 4.6 b4 44 4.4 4,4 5.4 1.4 1,5 3.7

Jahn 10/10 28 1.3 1,1 1.4 l.2 1.3 1.2 0,9 0.9 10 1.5 0.8

Krytor 17717 4100 2.4 5.3 6.5 3.4 2.6 3.7 2.5 2.9 2.8 2,6 1.7

Kryter & Pearsons 99 13-19 3.5 4.8 5.4 2.8 3.1 2.8 2.1 1.9 2.1 2.2 3.7

Lubcke et al. /el 12 2.0 22 2,1 (] 1.7 1,5 i.5 1.8 1.8 L4 1.5
20/20 12 2.3 2.1 2.2 2.6 2.8 2.6 2.1 2.0 2,2 2.3 1.6

Holino LB/ 5% ? 4.4 4.6 5,6 2.9 2,9 2,9 2.4 1.8 2.5 1.6 2.6

Paarsons & Dennctt 30/30 20 4.3 A5 b7 1.5 3.7 ) 2.8 2.8 2,8 2.2 37
20720 20 1.7 4,0 4,8 L. 1.4 k.7 1,3 1.5 1.3 1.3 1.8

Pearsons at al, 108/ St 20 6.5 5.1 5,3 2.5 2.8 .o 2,2 2,2 3,0 2.6 2.1

Pesraons & Wells 19/ 15+ 20,30 1.8 b 3.6 1.8 1.8 1.9 2.4 2.3 2.5 2.7 2.6

Quletzach 21127 20 4,2 [ 5.7 4,0 4.3 4,2 E Y 3,2 4.0 4.2 3.3
Lo/ 10 20 1.8 6.3 7.0 1.3 2,9 .8 2.5 2,5 2.6 2.8 2.5

Rademachor u/24 2025 2.2 2.6 3.2 1.8 2.0 1.9 L6 1.7 1.4 1.7 1.6

Robinson & 10/ 5% 558 1.9 2.8 3.1 L4 1.5 1.9 1.2 l.i. 1.1 b4 0.9

bowahar

Splagal 20/20 10 b7 6.2 6.8 4,2 4,0 LY ] 2.4 1.9 1.2 1.7 2.4
20/20 10 5.3 4,9 5.1 3.5‘ 4,1 A6 2,6 2.6 2.9 3,2 3.0

Wulln (aircrafr) 30730 a5 1,6 2.4 1.5 1,2 1,3 09,9 1,2 1.2 1.1 1.7 2,2

Wells (uopuhl,) 3332 a0 1.t L7 2.1 1,3 t. 3 1.1 0.9 0.8 1,2 1.6 l.1

Walla 300 42742 e 3.7 502 6.6 L4 2.7 2.1 2,1 2.2 3.3 2,4 5.3

Wells 409 60/ 60 ko] 2.5 4,2 4.9 2.5 2,0 2,6 2.5 2.6 2,5 1,8 3.1

Wolls UHY 25/25 31 1953 0,9 1.4 1.3 1.5 L3 1.1 1.0 1.3 1.4 a,%

Yaniv L1711 10 1.6 2.4 4,2 2.2 2.3 1.6 Ll 2.6 4.6 %,9 1.0
11t 10 2.0 L7 3.4 2,4 2.7 1.7 2.7 1.5 27 3.2 0.9
[STR S 10 2.6 12 2.8 2.9 ) 2,1 P.? | 112 2,7 kKIS 1.4

Mean SD 3.08 ' 2,58 4,19 246 2.73 2,65 2.30 2.27 .60 2.69 2,y
sp of Shs 1.4 1.6 1.6 11 1.1 1.1 0.9 1.0 1.1 1.1 1
LEGEND:
N = numbec of condiclione (0.8, differenc SPLa, Hark VI =~ ANST 5 3.4 (R1972) procedure for the
instructions, tone-to-nofae ratlos) computatlon of nolaw
n “ numbar of different spoctra Merk VIT = based on medification of Hsrk VI
- « ptandard deviation based on aversge of (5. §, Stevens, JASA, 1972, 51)
twa or more discinct sata of measurementa INL = percoived nolse laevel

A,B,C = standard sound-level mecer weightings LG » PNL with tone currecklion aw per FAAJG

ot » moter welghting adopted by IEC 2wl = based on Zwicker's loudness celculation

b2 - olghetns aluee sngarcad by Ko Koy Ry L ek W

E = yalgheing values proposed Tfor trisl and (FF) and diffude-field (DF) values used

study by ANST

e 8 g

a8 appropriace,
FF values used,

el e

For earphone listening,
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deviations from different portions of a single study were combined. For instance,

standard deviatisng within a study were combined when "n" was smaller than 10.

The studies by Berglund et al. (1976), Molino (1976), and Robinson and Bowsher
(1961) fall into this category. We also combined standard deviations within a
study when the sound spectra were fairly homogeneous as in Borsky (1974), Fishken
(1971), Kryter (1959), and Wells (c.1970). Similarly, the standard deviations
within a study were combined when the attribute judged and the spectra were the
same but two different groups were used as in Pearsons et al, (1968) and Pearsqns
and Wells (1969). Large N therefore indicates the total number of experimental
conditions for a given study or for a portioen of the study. Tor a complete
breakdown of the standard deviations within a study the reader is referred to
the summary sheets and printouts in the Appendix,

The column labeled ZWI in Table II refers to calculated values based on
Zwlcker's system adjusted for either free-field or diffuse-field presentation.
The breakdown of studies into these twe categories 1s listed in Table I, For
the purpose of this analysis the four studies that used earphones were placed
into the free~-field category,’

In general, the magnitude of the standard deviations shown In Table IT
appear to be related to the complexity and heterogeneity of the stimuli, When
the sound spectra are fairly homogeneous as in the studies by Rademacher (195%),
Robinson and Bowsher (1961), and Wells (1970, ¢.1970, 1972) the standard devia-
tions are quite amall. By comparison, the introduction of multiple pure tones
or wide variatiens in temporal patterns produces large incremses in the magni-
tude of the standard deviations (e.g., Fishken, 1971, Pearsons and Bennett,
part 1, 1969, Pearsons et al. 1968, Wells 300-400, 1969). The blank seen in
the Mark-VI column for Yaniv's (1976) data results from a limitation of the
Mark-VI calculation system for noises that contain energy peaks below 40-dB SPL
in the frequency range below 100 Hz.

The overall summary presented in Table II reveals that the differences
among the means and standard deviations of the standard deviations are quite
small when compared acroas frequency welghtings and calculation schemes.

Among the frequency weightings, the B and ¢ weightings produce the largest vari-
ability; the D and F weightings produce the smallest variability, while the A
welghting produces an intermediate value, However, the magnitude of the

D 1 b i e e e d 1 g ek o B kit b s e o s 1 ek
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differences, wicth the exeception of the C weighting, 1s on the order of 1.0 dB.

On the average, the standard deviation for the D and E weightilngs are only about

a third of a decibel larger than these for three of the five calculation scliemes.
(The same picture emerges if instead of a simple mean of each column of standard

deviations, we compute the RMS values by adding up the squared deviations, divid-
ing by the total n, and taking the square root.)

In contrast to the larger group of experiments shown in Table II, in one
group of five studies members of pairs of nolses were subjectively matched to
each other but no large group of sounds was matched to a common standard. This
group of experiments was not amenable to computation of standard deviations.
Parts of the Berglund et al, (1976) and Pearsons et al. (1968) studies in addi-
tion to the experiments of Copeland et al. {1960), Hillquist (1967) and Little
(1961) fell into this category. Analyses of this group of studies are based on
a very simple concept: If two sounds of a palr are judged subjectively equal
with respect to cither loudness or acceptability, does the weighting or calecula-
tion system predict this zero difference {n perceived magnirude? In order to
answer this question, mean differences between the calculated values of subjec-
tively equal sounds were computed for each study.

Table ITI presents the results of the calculations of the absolute values
of mean differences, The column labeled ¥/n does not have the same meaning as
in Table II. The number of different éound spectra 1s again denoted hy "n" but
"N" represents the number of sound pairs within a given experiment rather than
the number of experimental conditions. The value of N was used directly for a
determination of average mean differences for a given experiment and for a
specific weighting or calculation system., For example, the Berpglund et al.
(1976) experiment produced seven subjectively equal pairs of sounds but only
two different sound spectra were involved., On the other hand, the Hillquist
(1967) study resulted in 21 equally matched pairs but all 21 sounds had
somewhat different spectra. Thus, in the Berglund et al., study, N is 7 and
in the Hillquist study it is 21,

An explanation also appears in order for the Copeland et al. (1960) and
Pearsons et al, {1968) analyses. In each study, the same sound spectra were
presented to two groups of listeners with a different set of instructions.

One group pf listeners was asked to mateh the gsound patrs In loudness and the
other group was asked to match the pairs for equal disturbance or acceptability.

Table III considers each series of mean differences separarely,
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TABLE ITI, MEAN DIFFERENCES (ABSOLUTE VALUES) WITHIN PATRS OF SUBJECTIVELY EQUAL SOUNDS
MARK
STUDY N/n A i c Dl n2 E Vi VII  PBNL__ENLC ZWI
Berglund et al. T/2%% 2.8 1.6 4.7 1,3 2.6 1.7 1.0 2,4 1.3 1.9 1.1
Copeland et al, b St 1.5 3.9 5.2 0.9 0.7 1.5 .o 1.3 0,9 0.8 1.3
&4f5% 1.6 4.9 6,2 1.8 0.9 2,5 2.0 2,3 1.8 11l.6 1.0
Hillgquist 21/21% 1.9 2.6 3.0 2,2 1.9 2,1 L5 1.7 1.8 === 1.2
Little 1/2% 5.4 5.5 5.6 6,1 6,0 6.1 5.9 6.8 5.9 5.9 5.3
Pearsons et al. 10/ 10% 4.7 4.6 4.6 4,8 5.0 4,9 5,1 5.3 4.3 5.3 7.0
10/10%% 1.3 1.1 1.1 0.9 .9 10 1.5 1.2 0.6 1.3 2.2
N = number of pairs
n = number of different spectra
*0bservers judged acceptability or disturbance of sound
**Qbgervers judged loudness
. B TP U RN BRE I YUR
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In the study by Copeland et al. (1960}, when listeners judged loudness
the absolute mean differences betwWween the calculated values were smaller than
when they judged disturbance, but the difference ls usually less than 1.0 dB.

The Pearsons et al, (1L968) study yielded much larger differences bhetween
loudness and acceptability matehes, The absclute mean differences between the
calculated values of sound pairs are about 3 to 4 dB larger for acceptability
than for loudness. The mean differences in the Pearsons et al, (1968) study
for acceptabllity are about as large as those in the study by Liktle {1961)
whose listeners judged the two jet sounds for equal annoyance.

Bath the Little (1961) and Pearsons et al. (1968) studies involvaed judg-
mants of auditory magnitudes other than loudness. Further, in contrast to the
alrcraft nolses used by Copeland et al. (1960), Little (1961) and Pearsons
et al. (1968) introduced tonal components into thelr stimuli. Although Table
III includes few data, they do suggest that none of the evaluated frequency
welghting or calculation schemes performs well when both the complexity of
the judged attribute and the heterogeneity of the sound spectra are increased.

Table IV presents the mean differences in dB between caleulated and mea-
sured loudness levels. Whereas the standard deviarions provide information
with respect to a calculation system's wvariability or rellability, the mean
differences in Table IV tell us abhout the extent of the disparity between the
percelved and predicted magnitudes. When a calculation system is evaluated, it
is important to know not only how variable it is but also how well it predicts
the perceived magnitude as reported by the typical human observer., The vari-
ability of a given system may be quite small, but it may predict perceived
levels consistently different from what the average listener reports, thereby
decreasing 1ts validity or accuracy. 1If a frequency weighting or calculation
system is to have validity or meaning in terms of the output of the human
cbserver, then it is necessary to be concerned with not only the system's
variabllity but also its abllity to predict the judged levels. (Of course, if
the error 1s a constant, correcting for it is a trivial matter, but as is
shown below, the error is far from being a constant for any of the frequency
weightings or caleculation schemes,) For a discussion of the important distinc-
tion between varlability or precision and validity or accuracy, see S. 8.

Stevens (1972).

I et e s R 2%



TABLE IV. MEAN DIFFERENCES (dB) (CALCULATED MINUS OBSERVED LEVELS)
See Legend for Table II.

MARK
STUDY N/n A I - C D1 n2 E V1 VII PNL PNLC ZWL
Berglund at =al, 18/3%  -12.,9 =4.7 -2.2 4,1 -6,7 ~6,3 2.5  =6.0 -0.4 -0.,6 8.6
Fishken 84f12% -4.,8 -3.1 =5.1 2.1 2,0 0.3 4.9  -1,7 5.5 10.7 7.8
21/3% ~1.0 -1.7 -1.7 5.8 6,0 2.9 8.8 1.3 9.9 15,6 i1.2
Jahn 10/10 =-1l.9 =~10.8 -10.3 -5.1 ~5.3 1.7 -0.3 -7.8 1.1 2.3 5.1
Kryter & Pearsons  9/9 -8.9 ~7.6 -7.0  -2.3 ~2.2 -3.7 0.3 -7.3 2.1 5.3 4.1
Libcke et al, 11/1r  -18.8 =-16.9 -16.0 =-13.0 ~13,3 -14,8 -8.6 -13.,3 -9.4 -8.2 ~2.4
20/20 -17.3 ~15.7 -14.9 ~11.7 ~-11.8 -13.3 -6,2 14,0 -5.,2 -3,7 ~0,7
Molino 18/5%  «5,5 -4.8 -3,1 =7.5 -1.0 2.4 6.4 ~-1.0 5.1 6,3 12,3
Quietzsch 27/27 -14.6 -13,0 ~-11,6 =-8.3 -8.6 -10.3 -3,5 =1.,0 ~-2.5 0.5 1.8
10/10 -13.0 ~9,4 ~ -7.8 -6.9 =7.5 -7.9 -l.4  -7.6 2.9 -1.0 4.7
Rademacher 24/24  ~-8.8 ~4.2 2.4 -2,1 ~3,0 -3.7 1.7  ~5.3 3.9 6.3 8.0
Splegel 20/20  -12.8 ~10.9 ~l0.0 -6.7 -7.0 -7.6 -1.5 =9.4 -3,9 -1.,8 1,0
20/20 -11.9 -10.0 -5.0 5.8 ~6.2 -6.8 -2,8 10,9 -2.3 1.0 0.7
Yanlv 11/11 -7.3 ~3.9 -1.3 -1,7 -2.4 -3.6 - ~4.,3 ~1.5 -0.1 6.3
11/11 -10,3 ~6.9 -4,3 4.7 =5.4 ~6.6 0.2 -4.9 -0.9 0.5 6.5
11/11  -11,8 -~B.4 -5.8 -6.2 -6.8 -B8.,1 0.9 -6.3 -0,9 0.4 6.2

L 00 Ty T Yy e A T Bt L Y et g S e e . - e - - -

Mean .of Mean diffs, ~10.8 ~8.4 ~7.0  -4.9 =5.0 -6.2 -0,13 -6.8 ~0.1 2.1 5.1
8D of Meana 4,53, 4.36 4,63 4,68 4.84 4,55 4,54 4.29 4,69 5,70 4,16

ELL TR L 3 T



s T BVILF LD

14

Ten of the twenty studies shown in Table II (on varlabilliry) are repre-
sented in Table IV, The designacion N/n has the same meaning as in Table II.
Hence, individual portions of a given study were combined in the same manner
and for the same reasons as in Table II, All of the ten studies involved
matches against a known calibrated standard from which a loudness %evel could be
determiped. Except for the study by Berglund et al. (1976) which used a white-
nolse standard, the standard sound was cither a 1000-Hz tone or an octave or
1/3~octave band of noise centered at 100t Hz., The measured loudness levels for
these studies are listed in the computer printouts in the Appendix.

The loudness levaels of the white~noilse standard in the Berglund et al.

(1976) study were computed from the graph in Fig. 5 which shows hov the loudness
level of white noise depends on I1ts overall SPL., Figure 5 covers a range from
56 to 105 dB SPL. The loudness levels for white nolse were adopted from a
graph by Scharf (iIn press) that shows the relationship between the loudness
funetions for white noilse and a 1000-Hz tone.

According to Table IV, with the exception of the PNLC and Zwicker systems,
all of the caleculation and weighting schemes tend to underestimate perceived
magnicude. The overall mean of the mean differences produces the largest dis-
ecrepancy between calculated and measured loudness levels for the A, B, and C
weightings and the smallest discrepancy for the Mark VI and PNL calculation
schemes. We should note, however, that the means calculated for the Mark VII
system were not adjusted for the 8-dB difference in loudness level produced by
equally loud 1000~ and 3000-Hz toaes (Stevens, 1972}, When this adjustment is
made, the ocutcome of the Mark VI and Mark VII systems is about the same. Never-
theless, as peinted out with respect to Table II, the shortcoming of Mark VI
is again apparent for the stimuli analyzed by Yaniv (1976}, at 40 dB SPL. Whéreas
the mean of the mean differences shows a wide varistion across frequency-weighting
and caleculation schemes, the standard deviation of the mean remains fairly constant.
Moreover, the magnitude of the standard deviations across weighting and calculation
schemes is quite large. It ranges from 4.2 dB for Zwicker’s system to 5.7 dB for
PNLC. We shall see in Table V that these large standard deviations may be due to
the fact that four of the ten studies (Fishken (1971), Keyter and Pearsons (1963),
Quietzsch (1955), and Spiegel (1960)) employed either artificial sounds including

tonal compenents, or a wide assortment of sound spectra that were already shown in

. Table II to contribute heavily to overall variabiliry.
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IIT ANALYSIS ACCORDING TO FIVE PARAMETERS

In this section subgroups of the 20 studies summarized in Table II are
compared according to the categories delineated in section I. This type of
analysis was performed te ascertain whether 1t would reveal more information
about a specific welghting or caleulation scheme than the general analysis.
Table V shows the cffect on standard deviatlon of four parameters. Tor each
parameter, the unweighted mean of the relevant standard deviation is gilven.

The fifth parameter, effect of sound pressure level on observed diserepancies
between measurements and predictions, is graphically displayed in Figs. 6 to 11,

1. Attribute Judged

For this analysis the studies were subdivided intoc twe broad categories
according to whether listeners were asked to judge loudness or some other
attylbute of sounds such as noisiness, disturbance, acceptability, ete,
Acceptability was chosen as the second broad category because acceptability was
commonly used as a verbal description in the instructions presented to the lis-
tener. Nine studies were clearly classified in the loudness category and ten
were placed into the acceptability category. Table V suggests that the relative
reliability of the 11 schemes 1s the same for the two sets of studies. However,
the gtandard deviations are larger when the listeners were asked to judge the
loudness than when asked to judge the acceptability of noises. This difference
is probably not meaningful. We belicve that several of the studies in which
loudness was Judged happened to yield larger standard deviations not because of
the judged attribute, but because of other factors such as greater heterogeneity
of spectra (e.g., Quietzsch, 1955) or levels (e.g., Fishken, 1971).

2, Type of Noise

Part 2 of Table V provides an analysis of standard deviations according to
type of noise. The studies in Table II were subdivided into six groups: air-
eraft, industrial, vehicle, household, artifieial, and miscellaneous noises. A
study was placed in a given category when most of the stimuli were of the same
type. For example, the study by Kryter and Pearsons (1963) was placed into the
artificial category even though two of the nine sounds were recorded aircraft
noises, In addition, all of the studies that used single and multiple pure tones
were classified as artificial., Only three studies did not fit easily dnto a

I A X L ol e
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TABLE V,

EFFECT ON STANDARD DEVIATION OF FOUR PARAMETERS

{(Standard Deviations in dB)

See Legend for Table 1I,

No. of

STUDIES/
VARIABLE She A B C Dl D2 E VI VIT PNL ENLC ZWIL
L. Attribute Judpged
Loudness 9/15 3.3 3.5 4,2 3.1 3,2 3.0 2.6 3.0 3.2 2.3
Acceptability 10/12 2,9 3.7 4.3 2.3 2.3 2,3 2.0 2. 2.3 2.2 2.6
2, Type of Noise
Alrcraft /8 2.0 3.0 3.5 1.9 1.8 2,0 1.5 1.6 1.9 2.0 l.6
Industrial 3/4 2.7 2.7 2.8 2,7 2.8 2.7 2.5 2.4 2,9 1,7 2.1
Vehicle /1 2,2 2.6 3.2 1.8 2,0 1.9 1.6 1.7 1.6 1 1.6
Household 1/3 2,1 1.8 3.5 2.5 2,8 1.8 2.,2%% 1.8 3.3 3.7 1.4
Artificial 6/9 4,3 4,8 5.2 3.4 3.5 3.4 2.8 2.9 3.1 2.8 3.3
Miscel, 34 3.5 4.1 4.9 2.9 2.9 3.1 2.3 2.2 2.6 2.8 2.3
3. Tonal Componenta
Present 9/12 3.1 3.6 4.0 2.5 2.6 2.5 2.3 2.4 2.4 2.4 2.7
Absent 10/15 3.2 3.7 4.5 2.9 3.0 2.9 2,4 2.2 2.8 3.0 2,2
4, Mode of Sound Presentation
Free Fleld 11/14 2,7 3.1 3.7 2,1 2.2 2.1 1.9 2.1 2.1 2.3
Diffuse Field 7/8 7 4.7 5.3 3,1 3.1 3.3 2,3 2.6 2.8 2.5
Earphones 3/6 .1 3.1 3.9 3.5 3.6 3.1 3.4 . 3.8 4.0 2.4

*% 2 Means

L1
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speclfic category and were placed into a miscellaneous clasalfiecation. These
studles included the five environmental noises used by Molino (1976), the 37
mixed group of noises used by Quletzseh (1955), and the 25 ultra-high voltage
transmission~line noises used by Wells (L972),

The results in Part 2 of Table V confirm the conclusions drawn from the
overall summary of standard deviations in Table IL., First, regardless of type
of nolse the B and ¢ weightings produce larger standard deviations than elther
the D and E welghtings or the Mark VI, Mark VII, PNL, and Zwicker calculaticn
schemes. Although the A weighting fares about the same as the D and E welght-
ings for relatively homogeneous stimull in the aireraft, industrial, and vehi-
cle categories, it clearly becomes worse for both artificial and miscellaneous
sounds. Second, the size of the standard deviations is related to the complex-—
ity and heterogeneity of the stimuli, The categories designated artificial
and miscellaneous show the largest standard deviatlons across weighting and
caleulation schemes but within these categories Mark VI and Mark VII produce
the smallest standard deviatilons. The system designated PRLC, which includes
a correction for tonal compoﬁents, does not reduce the variability of these
data.

3. Tonal Components

Part 3 of Table V groups the studies according to the presence or absence
of tonal components. (A study was classified as having tonal components
according to the author's designation.) Broken down this way, the results sug-
geat that those studles in which tones were absent tend to be more variable
than those im which tones were present. This conclus’.n, however, may be a bilt
nisleading because the dual grouping in Part 3 does not take into account: the
problem of stimulus complexity and heterogeneity as shown in Pa¥t 2, For
instance, five of the nine studies involving tonal compoments u;ed fairly homo-
geneous spectra whereas five of the ten studies that did not include tones
employed widely disparate spectra. The study of Wells (1970) 1is an example of
the former category and the studies of Quistzsch (1955) and Spiegel (1960) are
exampleg of the latter category. Hence, a proper analysis of the effect of
tonal components on standard deviations requires that the Interaction with other

stimulus features be taken into account.
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4. Mode of Sound Presentation

Part 4 of Table V deals with the effect of mode of sound presentation on
the standard deviations. The same studies were regrouped into three categories:
free~-field, diffuse-field, and earphone presentation. This breakdown reveals
that, with the exception of Zwicker's system, all of the weilghting and calcula-
tion systems result in the smallest standard deviatilons under free-field condi-
tions. In a diffuse field, the standard deviations increase somewhat across
calculation systems but the increase 1s smaller than across welghting schemes.
On the other hand, when earphones were used the standard devlations are large
for both the weighting and calculation schemes. Only Zwicker's system, which
explieitly takes into account the mode of sound presentation, gives approxi-
mately the same standard deviations for all three modes.

5. Effect of Sound Pressure Level on Standard Deviation

The standard deviations for the A, D1, and E wedghtings are plotten in
Figs. 6 through 8 as a function of SPL; those for Mark VI, PNL, and Zwicker are
plotted In Figs., 9 chrough 11.

Figures & through 11 show that the A weighting produces the largest scatter
of standard deviations and Mark VI produces the smallest scatter., Moreover, all
three weighting schemes produce an increage in standard deviatien with increases
in SPL {(e¢.g., Fishken, 1971; Molino, 1976; Yanilv, 1976), None of the calcularion
gystems exhibits a clear cut level effect. The dependence of standard deviarions
on SPL is a basic weaknesas of the frequency-weighting schemes. It tends to
obscure the consistent obscrvatilon persistent in this report that the magnitude
of the standard deviations igs directly related to the interaction between the
complexity of the judged attribute and the heterogeneity of the sound spectra.

In homogeneoﬁs sound spectra (e.g., Robinson and Bowsher, 1961; Wells (Iniv),

1972) and for judgments of loudness (Jahn, 1965/66), the standard deviations
remaln small and fairly constant regardless of overall SPL. However, the two
studies by Wells (1969, ¢.1970) produce standard deviations that differ by 1 to

3 dB despite the fact that the measurements were obtained at about the same overall
SPL of 80 dB. The 1970 Wells study {unfilled diamonds) used a falrly homogeneous
sample of ailrplane nolses and thereby yielded a consistently small standard
deviation, whereas the 1969 Wells study (filled diamonds) introduced multiple

pure tonks into narrow- and broad-band noises and thereby substantially increased
the standard deviations,
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TARLE VI, EFFECT ON MEAN DIFFERENCES OF TWO PARAMETERS ({Calculated minus observed levels in dB)

See Legend for Table II,

No, of

STURLES/ MARK
VARTABLE MEANS A B C DL D2 E VI VII PNL PNLC ZWI
1. Tvpe of Noise
Atrcraft 1/1 -12,8 =10.2 -8,7 -5.1 ~5.5 -7.3 1.0 -6.5 L.4 - 6.1
Industrial /L flS.U ~11.6 =0.6 =-8.4 =94 -10.5 -3,1 -10.,2 -3.6 -3.2 2.7
Vehicle 1/1 -8.8 “h 2 2.4 =2.1 -3.0 -3.7 1.7  -5.3 3,9 6,3 8.0
Household 1/3 -9.8 6.4 -3.8 -4.2 ~4,9 -6.1 0.6% -5,2 =-1.1 0.3 6.3
Artificial 3/5 =7.9 -7.1 6.6 =l.4 -1.5 -3.0 1.9 =-5.6 2.3 5.8 9.5
Miscel. 2/3 -11,9 =-9,1 -7.5 =5.3 ~5,7 ~6.9 0.5 =-6.5 -0.1 2.0 6.3
2. Mode of Stimulus Presentation
Free Field 415 -14,3 -12,1 ~-11,0 -8,0 -8.4 -10,0 -3.4 -10,3 -2.4 -0.6 2.4
Diffuse Field 4/5 -10.6 -8.5 =7.4  =4.,3 -4, 8 =5.7 5.2 =7.2 -0.4 2.0 4.6
Eatphones 3/6 -8,0 -5.1 -=2,7 ~-l,5 -2.2 -3,6 3.5 -3,7 2,0 4.4 7.8
**2 means

TRFEERY Y ol

97

e,



reban e i at

LTI,

Ry e R P = e kA AL 4 S g S AT 8 B PATIA T L2

B

27

Groups of similar sounds or similar studies were also analyzed to determlne
whether the mean differences shown in Table IV depend on the type of sound or
mode of stimulus presentation., Fewer atudles than In Table V were avallable
for this analysis. The results are shown in Table VI.

Part 1 of Table VI presents the mean differences for the same six cate-
gories of nolse as used in Table V. The trend of the data is consistent with
the overall analysis of mean differences in Table IV. Table VI shows that the
largest discrepancy between calculated and measured loudness levels dis for the
A, B, and C welghtings and the smallest diserepancy for the Mark VI and PNL
caleulation schemes. (Note that the Mark VIL means are unadjustced values,)
Furthermore, the mean difference produced by the varlous weighting and calecu-
lation schemes is clearly not a constant but rather varies substantially across
types of nolses. For example, the mean differences produced by the A weighting
range from -8 dB for artificilal noises to -15 dB for industrial noises. Simi-
larly, the mean differences produced by the D1 weighting range from about -1.4
dB for artifieial noises to -8.4 dB for industrial noises. Of the six weighe-
ing schemes the D1 weighting produces the smallest mean differences for the
six types of nolses. Too few studles were involved, however, to determine
whather the mean differences between the DL, D2 and E weightings are meaningful.
Equally important, insufficlent data were avallable to assess the validity orv
accuracy of a specific syastem when multiple pure tones are introduced into a
band of noise.

The effect of mode of presentation on mean differences 1s indicated in
Part 2 of Table VI. These data show that none of the welghting schemes appears
able to predict perceived levels iIn a free field. The mean differences between
caleulated and observed levels decreage somewhat across weighting schemes in a
diffuse field. However, roagardless of mode of presentation, the caleculation

systems appear to have greater valildity than the weilghting scheme. Mark VI
and PNL predict perceived levels best in a diffuse field whereas Zwicker's
system predicts perceived levels best in a free field.

IV  SUMMARY AND CONCLUSIONS

This project was concerned with the ability of 11 frequency-welghting and
calculation systems to predict the perceived magnitude of sounds. In general,
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with respect to both variability and mean differences between calculated and
observed levels, the B and C frequency welghtings fare less well than the D
and E wedightings and the f£ive calculation schemes. The A weighting 1s less
variable than either B or C, and more varilable than D1 and E by less than a
1/2 dB. Further, the standard deviations produced by the frequency weightings
tend to be level dependent, whereas those produced by the calculation systems
are not. The level dependency 1s such that the expected error in the frequency
welghtings tends to increase with level, so that predietions are worse at the
higher levels, which are of prime importance with respect to envirommental
sounds. The data also suggest that none of the frequency-welghting schemes is
valid (without a correction) for free-fleld presentations, i.e., none gives
2 reading close to the judged level.

To determine whether the differences in standard deviations producad by
the weighting and calculation schemes are indeed statidstically significant,
a preliminary analysis was carried out in which simple t-tests were performed
between the mean standard deviations in Table II. These results are indicated
in Table VII. A positive value in Table VII means that the weighting and cal-
culation schemes listed horizontally in the row produce larger standard devia-
tions than the welghting and calculation schemes listed in the vertical column.
The opposite is true for a negative value. The number of asteriska indicates
the level of statistical significance of the t-teats. No asterisk means the
difference was not statistically significant, For éxample, the first line shows
that the B and C weightings produce significantly larger standard deviations
than the A weighting whereas the DL and E weightings and the Mark VI, Mark VII,
PN and Zwicker calculation schemes produce significantly smaller standard
deviations than the A weldghting.

Table VII's important implications can be summarized as follows:

1) Of the six frequency-weighting schemes, the standard deviations

produced by the A, D1, D2, and E weightings are significantly smaller

than the standard deviations produced by the B and C weightings.

2) The standard deviations produced by the D1 and E weightings are

not significantly different from each other but are significantly

smaller than that produced by the A weighting.

3) The D2 welghting does not appear to be significantly better than

elither the D1 or E weightings. It 1s also not statistically different

from the A weighting.
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TABLE VII.

1

DIFFERENCES IN dB BETWEEN MEAN STANDARD DEVIATIONS IN TABLE II.

B C D1 D2 E VI VII PNL PNLC ZWI
505 1,114k = 41 -.33 - 43% =, B3k =, 814 - 48% -.38 =, FL¥%
=, G1%hk -, O -, 8% ., GYderk 1,318k o1, 31w - 8% -, BU¥* -1, 2 1%k
S1.52%k% o 44k <1, Shdkk o] 80%kk =], 0%k -] 50%kk <] 50%k% -1, 824k
pl .08 ~-.02 -, 30K =, 40%* -.07 .02 -.30
D2 Results of t-tests (N=28) -. 10 = JhEkik =~ 48Kk -.15 -.06 - 38%
' - ok - S - -
E blank = not significant -38 38 -05 <04 -29
. ) - *
vi * = significant at .05 or better -04 -22 -1 -08
*
Vil #% = gignificant at .0l or better +33 A2 -10
PRL Wik = mignificant at .00l or better -.10 -.23
PNLC ~.32
1

Standard deviation for a glven calculation scheme listed in the row of this matrix is subtracted from the

deviation for the calculation scheme, with which it is paired, listed in ‘the column. Thus B minus 4 = .50,

Dl minus 4 = =,41, etc,

Thus, a positive value means the deviation listed In the column was larger than the

deviation listed in the row, and a negative value means the opposite.

Legend:
A,B,C
Dl

D2

E

Mark VI

standard sound-level meter weightings
meter welghting adopted by TEC
weighting values suggested by K. Kryter

welghting values proposed for trial and
study by ANSI

ANSI $83.4 (R1972) procedure for the
computation of the loudness of noise

Mark

PNL
FNLC
ZWI

VII based on modification of Mark VI (8. S.
Stevens, JASA, 1972, 51)

perceived noise level
PNL with tone correction as per FAA3G

based on Zwicker's loudness caiculation system.
Program from E. Paulus and E. Zwicker, Acuatica,
1972, 27. Free-field (FI') and diffuse-field
(DF) values uaed as sppropriate,
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4)  Whereas the Mark VI, Mark VIL, PNL, and Zwicker systems all

exhiiblt significantly smaller standayd deviations than the A, B,

and C weightings, only Mark VI and Mark VII show significantly

smaller standard deviations than the D1 and E weightinga.

5) The standa}d deviations produced by PNL and PNLC are signifi-

cantly larger at the 0.05 level than the standard deviations pro-

duced by Mark VI and Mark VII.

This analysis of standard deviations does not address itself to the
important question of validity that was raised In the discussion of Tables IV
and VI. The avallable cvidence (e.g., Little, 1961; Pearsons et al., 1968)
suggests that, when single and multiple tones are introduced into bands of noilse
at tone-to-noise ratios of +15 dB and greater, the sounds become more annoying
than the perceived levels predicted by any frequency-weighting or ealculation
scheme. To help solve this problem, the extent of the disparity between calcu-—
lated and percelived magnitudes needs to be measured with a known, ecalibrated
standard.

Overall consideration of the results leads to the following conclusions:

1.) More data are needed to assess the contribution of pure tones in noise.
Without tones, loudness and acceptability in this survey produce essentially the
same results, but none of the frequency-welghting or calculation schemes performs
well when the complexity of the judged attribute and the heterogeneity of the
sound spectra are simultansously increased.

2.) More research is also needed to assess adequately the effects of
duration, especially durations longer than one second, and intermittency on per~
celved magnitude of noises.

3.) Additionally, a finer analysis of the present data is needed to ecvalu~
ate the effects of type of spectra on both standard deviations and mean differ-
ences between caleulated and observed levels. Such an analysils is necessary
because nolses of a glven type, for example houschold and artificial sounds,
can vary wildely in speetra. This analysis requires a regrouping of studies
across types of noises, and across investigations.

4.} To decrease the varlabillity of matching data for broad-band noise, a
calibrated bread-band nolse should be used as a common standard. One such

possibility 1s white noise for which many data are available; however, the more

-
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natural spectrum of pink noise may be a more suiltable standard, More exten-
aive laboratory measurements of the subjective magnitude of pink noise are
needed before such a standard could be agrecd upon.

Although the calculation schemes are clearly superior to the frequency
welghtings, we cannot conclude that a partlcular calculation scheme i1s prefer-
able for predicting the subjective effects of noise; the differences among our
measures of variability are so small (usually under 1dB) as to require a cost-
benefit analysis far beyond the scope of this prﬁject. These differences may
turn out to be larger and more meaningful when mere data on rche effects of tonal
components are avallable for analysis, and a more detailed analysia of the effects
of level and spectral shape can be performed,

With the exclusion of the B and C welghtings, the differences among the
ather four frequency welghtings that were examined are all less than 0.5 dB.

The A welghting thus assesses subjective magnitude (with due allowance for its
constant error~-see Table IV) with nearly as little varilability as more recently
proposed weightings. To achdeve a significant improvement in prediction of
subjective magnitude from cbjective sound measuremnts, it will probably be nec-
egsary to use a calculation scheme. As additional information is accumulated,
it should become possible to adopt a refined calculation system; eventually
integrated circuitry will make it possible to incorporate such a system into

a sound-level meter,
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Evaluation of Data on Subjective Effeccts of Noise
B. Scharf, R. Hellman, J. Bauer
EPA Coutract WA 76-E213

SOURCE Author (s} : Berglund, B., Berglund, U.,
and Lindvall, T.

Title: Sceling loudness, noisiness, and annoyance of community noises.

Reference: JASA, 1976, 60, 1119-1125.

STIMULI

Number snd type of mnolses: 3 noises - Jackhammer, plledriver, and aiveraft,
plus a white noise 20 - 20,000 Hz wide

Levels: 58 - 103 dB SPL overall
Mode of prasentation: Earphones - listening to tape recorded sounds

Annlysis: One octave and third octave

JUDGMENTS

Attribute judged:; Loudness

L g s R e g o et om 1

Psychophysical procedure: TLoudness matehing using the white noise as
standard (white noise varled)

3 Humber of observers: 30

OTHER

5 Specinl features: Some of the same stimuli were also used to obtain magnitude

i estimation functions for loudness, annoyance, and nolsiness,

Cocments: Loudness levels were determined by comparing, over the experimental
stimulua range covered, the white noise loudness function of Schatvf
{in press) against the standard 1000-lz loudness functlom.
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Evaluation of Data on Subjective Effects of NoLse.
B. Scharf, R. Hellman, J, Bauer
EPA Contract WA 76-E213

SOURCE Author(s): Borsky, P.

Title: aAnnoyance and acceptability judgments of noise produced by three

types of aplrcraft by rasidents living near JFK airport,

Reference: paSa report, 1974, 1-50.

STIMULL

Number and type of nolses: Three aircraft noises-studied at three different

approach and departure distances,

Levels: 75 - 100 dB SPL overall

Mode of presentation: laboratory living room (diffuse field)

Analysis: Third octave

JUDGMENTS

Attribute judged; Annoyance

Psychophysical procedure; O - 4 rating scale

Number of observers; 319

OTHER

Special features:

Comments:
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Evaluation of Data on Subjective Effects of Nolse
B. Scharf, R, Hellman, J. Bauer
EPA Contract WA 76-E213

SOURCE ' Author(s): Copeland, W.C.T., Davidson,
' I.M,, Hargest, T. I. and
Robinson, D, W.
Title: A controlled experiment on the subjective effects of jet
engine noise,

Reference: 1. Royal Aeronsutiesl Soc., 1960, 64, 33-36.

STIMULY

Humber and type of noises: Five jet engine noises

Levels: OASPL's of reference stimuli ranged from 90 - 103 dB

Mode of presentation: Loudspeakers in e small, soundproofed cinema. Diffuse fielsd.

Analysis: One octave (frequencles adjusted).

JUDGMENTS
L )

Attribute judged: loudness and disturbance

Psychophysical procedure: paired comparisons
Number of observers: 1,578

OTHER

.

Speclnl features:

Comments: Loudness and disturbence produce very similar results.
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Evalugtion of Data on Subjective Effects of Noise
B. Scharf, R. Hellman, J. Bauer
EPA Contract WA 76-EF213

SOURCE Author(s): Fishken, D.
Title: Loudness summation between tones and noise

Reference! yppublished doctorsl dissertation, Northesstern Universicy, 1971,

STIMULY

Number and type of noises: Six broadband noise with single gnd two rone components
added ' ‘

Levels: Three T/N ratios: -5, +5, +15 dB
i seven SPLs from 30 - 90 dB overall

Mode of presentation: carphones

Analysis: Third octave

JUDGMENTS
L e e

Attribute judged; Loudness

LT S b e ————— e o e -

Psychophysical procedure: Adjustment using a counterbelanced ‘procedure

e

L BT R B R T w2 AP £I RGN it

Number of observers: Exp. I - 12 Os; Exp. II - 8 Os.

OTHER
1| EE———

Special features: Single and multiple tonal components - 63 sound
combinations studied Ln both Exps. I and II.

Comments: Loudness levels determined by loudness matches between broadband
’ noise and ¢ 1000-Hz tone, Comparison sound used for this study was
a band of noise gbout two octaves wide centered at 1000 Hz.

Lo
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' RANGE 21 sl 1.8 1.7 12.1 12.80 10.1 T.8 7.9 10.8 9,7 8.8 8.C
S04N=-1 «b69 1.42 «58 «60 4,05 3.99 3.33 2454 2o Th 3.82 .02 3.13 €+ 93
HEAN DIFFf =64t =62 “55 5,5 o7 6 =1.,1 4.6 ~3s1 a8 10.2 8.0 545
RANGE 8.1 75 Ba.3 B.6 1044 10.3 9.5 7ol 646 9.1 10. 4 6.5 ©a7

SOyN-1 2463 2,56 260 2.7 3.56 3.52 3.19 2.21 1.99 3.22 J.o8 1.75 1.72




FISHKEM EXP1 AT 70 DB SPL N8BS + STATS 3-7-77

NO. N=A A 8 ¢ 01 Dz E# MKE HK? PNL PNLC ZWCKFF ZWCKOF LL
1 70.1 €9.8 69.6 69.7 7.2 78.1 7549 81.1 73.0 82.7 7.1 EB+B 6fel 7B,
2 7046 68.5 T0e3 70.5 T4eB  Th4eb 73.2 T8e Theld 79,0 5.7 83.% 04,5 76.
'3 0.9 67.8 70.6 78.9 1.4 71,6 Tlete 75.4 B7.9 76e1 82.8 79.1 7948 724
i 69.8 70.2 6944 69.4 7841 T8a1 75.8 81.0 7345 8247 860 86.4 871 7741
5 6948 7040 69.7 69.7 Taal Thed T2.7 79,1 7046 Tdebr 84.8 8246 heo . 75.
6 Thals 7i.1 9.4 69,7 8044 BO.3 7840 62,9 4.9 85.2 8846 86.6 6.9 734
7 T0sls 711 69.8 B63.7 80.% B80.3 7640 82.9 Thad 85.2 88.6 RE.6 4649 7T,
8 7145 T2.4 708 T0.7 B2.3 B2.2 79.9 831 7543 B6.0 91.2 45.3 L1-T 764¢
9 71.9 72.9 T1.2 Ti.1 82.9 82.8 80.5 81.5 The0 84.9 9l.6 82.2 8l.7 Thoi
10 69.8 76-2 6944 69,4 7841 T8.1 75.8 81.0 73.5 82.7 86.1 8644 87.1 B1.i
11 69.0 70.0 697 69,7 7he3  The3 7247 79.1 7046 TBal 8448 83.6 8440 771

12 69.9 69.9 69.9 69.9 70.8 70.8 704 76.5 673 754 82,1 7846 6G.1 T3.i

-
l’?‘, MEAN LEYEL Thak 70.3 7040 70.0 7.2 771 7544 80.2 72.2 1.4 8646 Bleed 8446

~ RANGE 2.1 5¢1 148 147 22,1 12,0  10a1 7.7 843 10486 9.5 8.0 T3
S0yN=1 + 69 1.42 .58 «60 4,05 3499 3433 2.51 2,73 3.76 2497 2.86 2.71
MEAN OIFF -5.7 =5.8 =H.1 =6.1 1.1 1.0 =7 LT =38 5.3 10.5 848 8a5
RANGE 10.2 Q,7 10.3 10.6 12.2 12.1 117 9.9 9 s 11.4 12.6 B,6 78

SO0 yN=1 2405 2476 2485 2+ 88 kel 4a12 376 2+74 2483 3.8 3.61 2,32 201l




FISHKEN EXP 1 AT 80 DB SPL

0-A

0.1
80+6
8C.9
79,8
79,8
80,4
8044
B81.5
81,9
79.8
79,8
i2 79,9

=z
WO O N T LN e
-

I =
| o~ ]

T

f+ MEAN LEVEL  60.4
RANGE 2a1
SDyN=1 69

MEAN OIFF =528
RANGE . 10.5
SGaN=L 2496

A
79.8
7845
77.8
Bo.2
80.0
81.1
81,1
8244
8249
80.2
80"0
79.9

80,3
5.1
1.42

«5,8
10.5
2. 85

NBS + STATS
B ¢
79.6 79.7
803 8045
80.6 80.9
794 794
79.7 79.7
79.8 719.7
798 79.7
80.8 80.7
81.2 fl.d
T34 794
79.7 79.7
79.9 79.9
‘80,0 8d.0
1.8 1.7
.58 +60
6.2 ~Bel
1048 10.9
2.93 2496

3=7=77

01
88,2
B4o6
Bi.4
88.1
Ble3
90, 4
e &
9243
92.9
d841
Bhe3
Bl.8

87.2
1241
4405

1.0
13.3
P

D2
88.1
84.6
81,6
8,1
84.3
90,3
90,3
92.2
92.8
85.1
B4,3
80.8

87.1
12.0
3.99

1.0
13,2
Yol

E#
8549
83.2
8lets
85,8
82.7
88,0
88.0
89,9
96,5
85.8
B2.7
804k

85.4
10.1
3433

-8
12.5
4,03

MKB

950
B7.2
8444
89.9
88.1
32.1
9241
92.6
91.3
89.9
88.1
85,6

89.3
8,2
2.63

Jel
11.1
3.18

MXY

8246
B0.1
773
8245
7946
B4.7
Bhe?
8542
B4.0
2.5
79.6
7846

1.5
846
2.92

4s O
11.1
3.45

PNL

92.8
89.1
86.2
9247
88.5
95,3
95.3
96.10
9449
92.7
88+5
85.5

91.5
180.5
3.73

53
12,3
4408

PNLC
97.2
95.7
92,9

' 96.0

94.48
38.6
98.6
101.2
101.¢
96.0
4. 8
92.1

96+ 6
9.5
2.95

1ce5
13.4
1.86

ZKCKFF ZWGKDF

9546
93.0
88.5
95 ¢4
92.7
95.6
9546
9%.%
91.6
Q5.4
92.7
88,0

93.2
7.8
2.72

71
9,9
2+61

9641
936
89.1
9.1
42.8
95.9
95.9
942
91.1
9b sl
93,8
89,0

937

- Te8
2455

748
§47

2¢3b

Li
874
86
a2.
‘87,
85,
B2,
B7.
87.
B3,
91
88..
85,



-
L
=]

FISHKEN EXP 1 AT 90 DB SPL

0=-A
90.1
90«6
9049
89.8
89,8
904
9Cets
91.5
91.9
89.8
89.8
12 89.9

&
O WD NV F NN O
»

e
-

MEAN LEVEL 90t
RANGE 2.1
SDelN~-1 ,¢69

HEAN DIFF =Ba2
RANGE 1047
SOpN=1 3+ 20

rrrray s

A
89.8
88.5
87.8
90.2
30.0
g1.1
91.1
92.4
92.9
90.2
9e¢.0
89.9

90.3
5.1
1442

6,2
11.3
3.10

NBS + STATS
8 c
89.6 89,7
9Ga3 9045
90.6 9049
B9et 89,4
89.7  89.7
89.8  89.7
89.8 89,7
Ip.8 90.7
91.2  91.1
89,4 89,4
89.7 89,7
89.9 89.9
90,0 9040
1.8 1.7
58 .60

~6s6  =6.5
105  10.6

3.15 3,18

J=7=77

01
26,2
Sheb
9144
9841
Qe 3

100 4
1004 4
102.3
102.9
9841
94,3
90.8

97.2
1241
L, 05

o6
1448
4. 81

oz
98.1
EDNY
91.6
98.1
Ghe3
100.3
10G6.3
02,2
192.8
98.1
9443
90,8

97.1
iz2.0
3.99

I6
14.7
k.78

e -

Ex MKG
95.9 99.5
93.2 96.6
91.4 ELTN]
95. 8 99,5
92.7 97.6
98,0 1I1.9
98.0 101.9
99.9 182.9

100.5 10145
95.8 39.%
92.7 3746
9Ce s 35.4
95, b 99. 8
10.1 8.9

3¢33 2485
=1l.2 2.5
13.5 12,5

La37 3.74

MK7

32.06
9d.1
8744
32.5
89.5
95. 0
$5.0
95.6
a2
92.%
39.5
BB+ B

1.7
2l

Je 04

=l 8
12.7
Je98

PNL
1¢2.8
99,1
96.2
1c2.7
3846
13543
10543
106.0
16%.9
102.7
9846
95.5

131.5
135
. 3.71

4.9
1440
b k4B

PNLC
107.2
10540
10249
10641
18449
10846
16846
111.2
11146
106.1
10449
10242

10647
11.6
2493

1042
16441
kliﬂ

ZHCKFF
18443
ic1.9
37.7
1ts.2
1G1.80
ke
1id. gy

2458

S5e6
11.5
3.09

IHC KLF
13448
122.5%
98.5
1lwad
1J£.6
1lbab
1Cua b
1L3.3
10ua b
IThed
102+ 8
Gbe 7

1L2.7
B3
2adle

6al
10.1
24 80

L
3t
95
93
37
95
92
97
98
93

102
9g
96



FISHKEN EXP II

ND.

~ W o o N

MEAN LEVEL
RANGE
SDyN=1

‘MEAN DIFF
> RANGE
s SDsh=1

S/N=~5 0B
0-A A
91.3 91.8
81.0 B1lek
7.8 71.2
60.9 61.3
51.0 1.3
Glah bil.7
32,0 32.3
61.2 6l.6
59.3 £9.5
21.?5 2143
'5.‘0 '5.0
11.6 11,5

4,26 L.19

NBS + STATS

B
90.8
6044
70.3
60eds
5044
40.9
31.6

607
59.2
21433

=549
11.3
4,28

c
90.8
8044
70.3
604
504
40.9
3i.6

60.7
59,2
21.32

-5,9
11.8
4429

3=8-77

D1
99,4
89.1
790
69.0
59410
449,13
39,8

69.2
59.6
2153

2.6
11.3
4409

e —— AT MTILW LA dL

D2
99.6
89.3
79.1
69.1
59.1
4344
39.9

69.4
59.7
21.52

248
11.2
4.09

E¥
97.1
8649
76.8
6b.8
56458
47.0
37l

6740
59.7
21.50

I‘.
11.1
he 06

[ 1.1:]
101.8
91.7
82.7
73.8
B4 5
4.7
41.9

73.0

59.9

21.02
Gty

10.9
4,22

MK7

944a 3
83.8
Thel
66ek
S7e7
48.6
3843

6643
5644
19.71

-3
15.1
5+66

PNL PNLC
1i4.7 128.1
944 3 ar.7
83.9 87.3
73.8 7745
63.5 673
53.3 57.6
41.5 46e2
73.6 7744
63.2 61.9
22.53 22.06

7.0 10.8

7.8 9.1

2.99 3439

ZHCKFF

10543
965
874
782
B8ak
57.7
4543

77.0
b0.0
21.37

10.4
10.8
3.82

ZHCKDF

16548
97.1
4840
7848
6%a1
53als
45,9

T7.6
59.9
21433

1140
16.9
3+ 8B

U T - S VR~ R



FISHKEN EXP II S/N= 5 DB

NO.
8
9

io

11

12

13

14

MEAN LEYEL
RANGE
SDyN=-1

HMEAN OIFF
RANGE

>l
Y SDyN=~-1

-
e
[

0=A
,92.8
82.1
T1.7
51,9
52.1
3.2
Shate

62.6
588t

‘ 21. 05

-eB
13.7
4291

A
23,4
82.5
72,0
62,1
52,2
43,3
34.6

62.9
58.8
21.23

-3
13.6
4.82

NBS + STATS
e c
92.6 92.6
B1.9 81.9
Tlett Tilek
61.6 61.6
51.8 51.9
K249 W3.0
3ha2 34.2
6243 62.4
S6al 8.4
21.05 21.03
.9 “.8
13.8 13.8
b.32 4,93

3-8-77

a1
100.2
9.3
78.8
68.8
58.9
49.8
bled

69.6

59.1
21.32

Gely
13.3
haT3

02
160.3
89.4
78,9
69,0
59. 0
5040
bl.2

69.7
59.1
21.32

6.5
13+3
be?3

£z
I6.9
86.2
75.8
65.9
55.9
46.8
38. 8

6E.5
58.9
21.26

3.3
13.2
Lall

MK&
2.3
91.8
82,2
7343
Bl,1
546
43.3

73.1
5940
2C.81

9.9
12.8
Ly 54

HKT

9445
3.6
737
6540
56¢3
4749
37.9

633
3646
19.98

243
15456
5.61

PHNL

1395. 4
94,7
Buel
Thel
63.8
53.9
43.9

7443
61.5
22.08

11.1
10.7
3.82

PNLC
111.9
101.2

98.7

8G.7

T04b

6046

50.6

80.9
61.3
22.62

17.7
10.9
3.85

IWCKFF

1040
94.9
85,7
7643
BBl
55.9
o3

7hets
59.7
21.35

12.2
11.6
3.87

ZWLKDF

Libau
EETY
dbeg
7€.9
6649
Sbed
4b,7

75.8
59.7
21,33

12.6
1146
3.88

LL
35,
85,
75.
B,
Bl
L2,
2l




we ¥ |

FISHKEN EXf IT

NO.
15
16
17
i8
19
20
21

MEAN LEVEL
RANGE
SDyN=1

MEAN DIFF
RANGE
SDut=1

S/N= +15 DB NBS + STATS

0~A

93 .4
8246
72.1
62.3
5246
wl.8
35.2

63.1
58.2
20.99

149
1246
LT Y4

A
9‘.‘ u
83.1
72.5
62.6

52,7

43.9
35.3

6344
58,7
21.19

2e2
12.3
4435

8
93.3
82.5
71i.9
6242
B2kt
4346
35.0

63.0
5843
21.00

1.7
12.6
behb

c
93.2
B2+5
72.0
6242
52.5
43.7
35.0

6340
58.2
20.98

17
1245
Yol

3-8-77

D1
10045
89,5
78.9
6849
59,0
50,2
41.6

- 69.8

58.9
21.28

8.5
12.2
4e29

D2
100.7
89.6
79,0
69.0
59.1
50.3
hi.7

69.9
59,0
2t.27

8.7
12.2
e 29

£s
96.9
B6.0
75.4
65,5
557
46.8
38.2

6644
58.7
21.18

a1
12.3
e 34

MKbB
100.9
89.9
80.0
711
6leb
524k
42.7

71.2
58.2
20.869

10.0
1242
he52

MK7

32.7
81.7
71,5
62.5
53.6
44,9
Iha6

6341
5841
20454

1.8
1246
4. 76

PNL

103.9
9341
82.%
7244
B2s1
52.5
L2, 8

7248
61.1
22+ 00

11.5
9.8
3o

PNLC
110.8
99,8
8942
75.1
6847
59.1
49,5

794
61,1
22.01

18,2
9.8
3440

ZWCKFF ZWCKDF  LL

101.5
92.1
82.5
73410
6246
5246
4240

7243
5945
2leb3

11.1
9.0
351

1C1.7 93.
92. 4 Bh.
82.9 The
7343 624!
63e1 30a!
5248 38.1¢
2.1 2541
7246
59,86
21a4b
1.4

6.9
35




SEEATY Wl

Evaluation of Data on Subjective Effects of Noise
B. Scharf, R, Hellman, J. Bouer
EPA Contract WA 76-E213

SOURCE Author(s): Hillquist, R.

Title: Objective and subjective measurement of truck noise

Reference: 7, Sound and Vibration, 1967, 1, 8-14.

STIMULL

Number and type of noises: 100 trucks
Levels: 80 -~ 105 dB SPL overall

Mode of presentation: Free Fleld

Analysis: One octave

JUDGMENTS

Attribute judged: Preference

Psychophysical procedure Ranking Lo order of decreasing preference from
1 -~ 100 and paired comparisons

Number of observers: 20

OTHER

Specinl featuras: Energy concentrated below 1000 Hz,

Comments: Na cholce (equal preference) votes were allowed.

A=20
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HILAQUISTTRUCK NOISES 1-25 NBS+STATS 3-2-77

TZ=-v

N

WO o N O | E WN e O

[T U I I e N o o
LI A B R T I R T YR U S

o N
n &£

0=A

80.8
80«4
B86a0
B2.7
863
8he
8546
5.9
903
85,5
9243
45.7
B4l
90 s
88.0
86.7
83.9
90.5
8645
§7.9
89.1
89.8
93.9
90.7
AG.3

A
Thal
7642
762
7745
7.7
75.9
7549
7845
775
7842
781
79.0
7946
78,1
8044
79,2
79.5
8045
8046
78+4
8146
81.7
80.0
80.8
820

8
T8e0
T8.7
824
80.9
3.4
81.5
B1.5
82.7
85,9
82.5
88,2
B33
62.9
B6.5
85.7
83.7
82.%
A7.0
Bhel

8440

864
86.4
89,9
B87.3
B6.6

c
80.5
88.2
85.0
B82.5
86.1
83.8
85.2
8548
9440
85.3
9240
8546
84t
90.2
87.9
8644
,B3.8
gnls
B6+4
87,6
88.9
89,5
93,7
90.5
89’1

D1
78.8
80.2
B2¢3
81.5
CRER
B1.6
81.t
83.2
85.2
B3.4
8741
83.6
84a.0
85.8
8546
8442
83.7
866
8545
83.9
8645
86456
88.9
87.0
6.7

i
78.1
79,8
80.7
81.1
82.0
0.4
80.1
8243
83.0
82.8
84.2
82.7
83.5
83.5
84,5
834
83.3
65.0
84.8
82.6
85.6
85,7
86.1
854
85.8

E?
7745
7848
81.0
8047
8243
8046
80,4
8240
83,7
81,9
85,5
82,6
82,9
Bio bt
4.8
83,1
82,5
85,4
84s 0
82,7
85.6
85.6
8744
85,8
85,7

MKB

B5.2
86+6
88.2
B87.5
88,6
87,3
B7.4
49,0
90.5
58,9
91,0
49,1
89,5
90,9
90,3
85,7
89.4
91.7
98,7
89,7
91.6
91.7
92,9
92.1
91.6

MK7

7746
78.5
82.2
73,8
B1.1
7946
79.8
Bi.4
B244
Bl.h
82.9
A1.5
81.9
83,0
B3.2
32.2
Bi,6
Bh.d
83.1
81,8
84,1
84,5
BS.1
A4,5
8442

PNL

85,5
86.9
89,17
88,0
89,8
84,2
88.1
83,8
91.8
044
2.4
89.8
91.6
92,3
91,9
90.8
at.5
33.2
Q24
90.8
92.9
9344

Gh, 6

93.7
93.1

PNLC
87.1
88,5
90.6
9.5
91.32
89.6
89,5
914
93,4
92,1
93.8
91,2
92,4
93.6
93.3
9244
92.0
34,8
9440
92.3
T
95.1
95.9
95,2
TR

INKFF
91,6
G2.6
CLTY]
93.7
QU7
93.4
93, 8
5.6
96.3
95,6
95. 8
g95.2
95.8
36,0
S6el
96. 3
36.7
97.6
97.1
96.2
LT
Q844
97.3
97.8
96,1

ZHKOF
32,5
93.5
94,8
4.6
95.5
9.0
94.7
9B b
9748
96,3
96 o
96.1
966
3647
96.9
97.1
6.5
98,3
97.9
96. 9
8.7
49,3
97.8
98.5
98.3



HILQUISTTRUCK NOISES 1-25 NBS+STATS 2-2-77

- HO.

MEAN LEVEL
RANGE
SDeN-4

=¥

O=A A 2] Cc D1
87.1 78.7 8441 86.8 4.3
13.5 8.0 11.9 13.5 10.1
3a4f 206 2.89 3.39 2ebh

B3.0
8.0
2+13

Dz 34 MK6
8342 83.6
9.9 Te7
2+40 1.90

HK?

8240
7a5
1495

PNL

90.58
Q.1
2«30

PNLC

92.3
8.8
2438

ZWKFF

95.7
6.8
1.80

ZwKkD

9E.
Be
1.



-HILOUIST TRUCK NOISES 26=50 NBS+STATS 3-2-77

€2-¥ .

NO.

D D ® NP WM E WN

Lo LT T R O I Y L
VI F 60,0 03N WM WM

0=A

85.1
92.2
87.2
92,6
9542
88,2
Ghel
88.9
86.5
97.48
88a. 4
92,5
89.0
9he5
88.6
89,2
Gy 5 &4
93.10
9247
97.0
Qb ekt
9448
93.0
92.5
96,4

A
B1.2
B81l.1
81l.4
85,5
84,3
82.1
Bhals
B2.6
T9ele

© 8346

8i.0
80.0
83.5
81.6
82.5
8146
B2.0
85,9
842
85.7
B4e2
85.3
8741
80ake
794

B
8345
8845
5.2
90.0
91.8
85.8
91.1
a?.u
84.10
93.7
8642
88.6
ar.2
90.6
86.6
8545
90.3
91,3
89.6
93.5
0.7
91.5
91.2
8645
88.6

C
84,9
92.0
87.0
92.4
95, 0
B8.0
93.9
88.7
8643
97 .6
B8.3
92.3
38,9
9443
88.5
88.8
94,1
32,9
92.5
96,3
4.1
94,5
92.8
91.8
95.6

01
84.9
8749
85.8
90.1
Gle1
86,13

9leb
" 875

BhaT
92,7
BBa S
8840
87.9
89.8
8740
86e1
8946
9144
8946
92,8
90.5
91,2
ai,.?
85.9
87.0

o2
Bl «6
85,9
85.2
89,4
ag,2
85,7
88.9
B6eB
843.9
849.7
B5.4
85.7
B7 el4
B7.3
86,5
85.4
873
90.4
38.3
90.7
48,8
89,7
91.0
8Lat
84.7

E#
B3.7
86.5
44,9
89,5
90. 1
85.4
89.6
86.6
83.5
91.1
85.5
86. 4
56,9
88+ 3
86.2
85.0
8841
S0.7
884
91.6
89,1
96,0
90.9
BL.6
85.7

MKG

10T
92.9
91.1
95.0
95,2
91.7
4.6
9245
90.2
35.9
91,2
93.0
9246
94,0
9242
91.7
Gha5
95.6
k.3
6.7
9544
35,8
96.2
91.7

93.6

MK7
8245
85,2
B3e7
B7.7
88,0
Blha?
B87.5
8543
82,9
BBk
Bl
BSe1
85.4
8644
84,9
844l
8648
88,9
ﬁ?nu
8946
8749
88,7
89,3
83,7
85.1

PNL
9146
9445

9243

967
97 .2
93.0
9646
e ly
91.5
97.9
93.0
4.6
94 .3
95.9
93.7
93.10
9643
98,10
96.2
98 .9
974 4
98.0
98.5
92,9
a5, 0

PNLC
23.3
96,0
gq‘B
98.5
98.48
94.6
98.1
9646
93.2
99.3
EL T
9643
963
97 .8
95.8
84,8
98.0
100.0
97.9
10045
99.8
93.7
100.6
942
96,4

ZWKFF
96.9
98,5
97.7

100.8

10G.1
98.2
39,8
58,8
96,9

1G0.0
a7.0
98.3
99,0
98,9
98.3
Q8.5
100%¢

100.9

10043

161.2

101.5

1§1.06

102.3
98,2
99,4

ZHKDF
97.8
99.:2
9844

20147

102.8
39,1

10046
99.6
3746

100.5
9748
3849
95,8
39.5
99,1
99,4

10046

161.%

101.0

181.9

10241

10243

103.1

99.1
10023



HILQUIST TRUCK NOISES 26~50 NBS+STATS 3-2-77

NOD. 0=A A B c 1B (114 E? MK&

HEAN LEVEL 91.9 82.8 8.7 91,7 8847 87.3 87.5 9345
RANGE 12.7 [£Y4 10.2 12,7 8.1 7.1 8.1 65
SOsN=1 3a46 2.16 2488 Jetl 2445 220 2447 1.91

ye-v

HK?

Bﬁll

12

PHL

95.3
Tl

2426

PNLC

97.0
Telt
2I3J

ZWKFF

29.3
Sl
1.52

IWKDF

100.1
545
1.52



HILOUIST TRUCK NOISES 51~75 NBS+STATS 3-2-77

gz-y

=
[
.

oWV PN RV FE W

0=A

94,5
98,9
96.6
93.5
95,2
9841
93,7
9.5
92.6
6.7
92.8
95.86
9744
97.5
97.5
943
941
97.5
96.6
98,9
96.1
98.0
95.3
99,0
9641

A
86.2
8645
85.6
B87.0
87.5
87.6
87.9
49.8
89.1
35,1
48,5
90.3
8645
85,4
8544
89,4
90.2
90.7
§7.7
88,48
8946
89,9
89.3
91.2
5.8

B8
95.7
4.8
91.3
9.1
93.1
9446
91i.8
95,.8
91.3
91.6
91.1
4.3
934
92e1
9244
95.7
93.1
95,8
93.6
95.4
g“. 3
35.5
93,3
9648
92.8

c
99,3
98.6
96,0
93.3
95.1
97 .9
93.6
94,2
9245
96.1
92.6
85.5
97 .1
9649
97.0
98.1
3“00
97«4
9644
98.7
9640
a7.48
a5, 2
98.9
95.9

D1
94,7
94.0
31.2
91,5
93.2
9443
92.7
95.8
93.0
91.2
92.7
94 6
93.2
91.9
92.1
95.5
93.6
95.8
9346

© 95,1

947
95.7
94.0
96.7
924

D2
9241
91.6
43,7
90.8
92.1
324h
92,0
9446
92.9
89.6
32.5
4.0
91.4
90.1
90.3

L9941

9344
94.8
92.2
93.5
93.8
94.5
93.4
85.6
90.7

E#
93.3
2.5
89.39
9047
924
92.8
9146
9he9
g91.8
9042
9.4
Gh4el
91.6
903
90.7
94.b
93.1
9541
9246
93.8
93.8
4, 8
93.10
96 C
1.4

HKE
97.9
9843
9641
95.9
97.5
38.5
97.0
99.9
97.1
95.7
96.7
98.2
97.9
96.9
96.5
99.3
97.9
59.2
a7.9
99.3
98.8
39.8
98.2
100.2
96.3

HK?7

90.8
9141
83.0
89.1
1.1
1.5
90.3
9346
0.0
8.8
89.5
91.7
90 7
49.7
89.7
93.13
91. 10
93.1
9144
924 &
9243
33.3
91.6
Shel
83.5

PNL
10041
100.5

98,2

98.3
100+2
100,39

99,5
10248

33.7

98.1

994 4
100.8
1602

99,1

98.9
102.4

99,8
15240
18045
13147
101.5
10246
10047
16340

98,6

PHNLC
101.9
122.2
100.0
1d46.1
132.7
102.8,
101.6
104.E€
101.7
99,5
10,8
1u2.7
102.1
101.1
10¢.8
104.1
14d1.8
103.8
102.2
133.8
133.5
104.€
102.7
1085.0
10044

ZHKFF
101.6
10346
10247
105243
1531
152.8
163k
105,14
16304
12246
153.3
104,0
103.6
103,23
102.8
10444
103k
10442
18345
1Lbeb
1i4e5
105.2
10445
105.2
161.8

ZWKDF
13244
10443
16348
103.1
103.8
1C4ah
1042
106.8
1041
10244
104t
1i4,.3
10442
10441
10 3.6
135.1
104a3
15,4
10443
105.2
105.2
105.,9
165.2
10640
10245



HILQUIST TRUCK NOISES 51-75 NBS+STATS 3-p2-77

NO. O=~A A B c D1 o2 Ez HKE MK? PNL PNLC ZWKFF 2ZWKUF

MEAN LEVEL 96.6 8840 53.6 96.3 93.7 92.5 92.7 97.9 1.1 2G0s4 218243 203,86 1C4.3
RANGE 6.9 T 5e7 6.8 5.5 6.0 bed 4.5 5.3 449 8.5 b.2 Bai
SO gl=1 201 i.87 1.75 1,99 1.56 1.69 i1.70 1.32 1.53 1e45 1,52 1.01 14012

N




HILOUIST TRUCK NOISES 76-~100NBS+STATS 3-2=-77

L

z
o
-

(AT T I VI R o = I o N S T S~ S
N o O NDWWE W, o W

24
25

©C ~N O | W

0-A
95,9
98. 2
970
9%5. 8
10046
964 3
98.5
10241
101i.9
99,8
1T
9643
100.3
98. 9
9t. 6
1006 &%
98.6
100.6
102.2
94.5
99.8
105.1
105.1
99: 6
99,3

A
88.5
90.7
894

" B8k

93.1

904

92.2
93.9
92.5
92+4
89.9
92.3
9246
9246
91.1
92+5
91.8
930
945
e ?
Shels
97.9
98410
Q44 it
90.3

2]
93,3
96.0
93.3
92,5
99.2
94,0
96.5

100.2
99,4
7.7
93.2
e, 8
98,2
a7.2
93.9
93.3
9643
93,8

100,.4
97 +4
98.7

103.8

103.8
9845
9646

c
95,7
98,0
36,8
95.5

1006
9641
98.3

102,10

101.8
99,7
96.0
96,1

100.4
96,8
9S.4

100.3
9840

100.5

02,2
98 .4
99,7

105,14

105.1
99486
99,2

D1
9345
96. 0
A, 2
3.6
99, 2
85.0
6.7
99, ¢

99,0
97.6
95,3
96.48
€843
97486
95,6
98.3
956.7
9R.7

-1qe.2
98.5
98,9

103.6

103.6
98.9
96.3

D2
92.+6
95 .0
33,2
92.8
97.9
b5
6.2
‘B . B
a7 o4
6.6
94.8
96.6
97 .1
9648
95.3
97.1
95.9
97.5
99.19
98.1
58.3

102.4
102.5
98,4
9L, 8

Ex
Q247
95 4
92.9
92. 0
98.+6
93.3
96.1
99,3
98.2
96.9
935
9542
97.6
96+ 8
94e 3
974
958
98.1
99.6
97.5
985

163.1
103.1
98 s
95,5

HMKB
98.0
100. 0
93,9
9841
101.7
98. 8
i0i.1
1033
101.8
120.8
99.3
120.5
ig2.2
101.5
99+ &
i0z.0
100.8
132.1
103.8
2.6
102.5
106.1
i106.1
132.7
99.9

MKT
91,4
93.7
91.7
0.9
15,7
Gze
i an
9743
35.8
48
9243
9346
9640
95 .4
9245
95,9
he 2
96,0
97,48
95.5
96+ 2
10046
100.5
9be5
33.6

PNL
100.6
!-5‘2- B

101.1

10144
10446
101.5
103.3
10642
104l E
103.6
102.7
123.7
105. 1
104ah
102.4
104.9
163.2
10546
10647
10446
105.1
10940
108.9
10544
102,86

PNLC
1022
10445
1434
10341
106.5
103.9
10544
19749
106.3
106.4
104.8
105.9
106.7
10B+6
10448
107.1
10544
106.h
10842
106.E
10743
1109
110.7
107.8
104, 4

ZRKFF
163.9
175.1
158.2
1ib446
105.1
10%.3
106.7
167.0
1395.6
105.9
16646
158645
137.0
16649
16549
10648
16645
106.2
107.7
137.8
1G67.5
108.9
108.8
1G7.9
134.6

IWKLF
Liwe?
16644
1860
18543
165.8
10644
10741
10748
1064
106.6
10647
1.7.2
12748
16746
136.6
15745
15743
1C7.1
10845
10846
1083
109.8
109.7
10847
1055




gz-v

HILQUIST TRUCK WOISES 76-100NBS+STATS 3-2-77
NO. 0=4 A 8 c 01 D2 E¢ MKB MK? PHNL PNLC ZWKFF  ZHWKDF

MEAN LEVEL 99,3 2.5 97.3 + 99.2 Q747 96. 8 96.8 101l.4 25,0 104,21 10641 10644 106741
RANGE 9.5 9.6 {1.3 g,7 10.1 9.9 11.14 8.1 9.7 9.0 10.9 8.9 9.8
SO eN=1 2466 243 3e02 2.73 2+ 60 2+48 2.86 2413 2451 2+16 2+11 1.29 1.3
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Fvaluation of Data on Subjective Effects of Nuise.

B. Scharf, R. lellman, J. Bauer
EPA Contract WA 76-E213

SOURCE Author(s); Jahn, M.

Title: Subjektive und objektive berwertung von Maschinenger:a'uschen

Reference: Acustica, 1965/1966, 16, 175-185.

STIMULT

e ————

Number and type of noises: Ten machine noises
Levels: Ovarall SPLs constant at 74 dB

Mode of presentation:; Free field

Analysis: Third octave, one octave

JUDGMENTS
T ks e —

Attribute judged: Loudness
Psychophysical procedure:

Number of observers: 28

OTHER

Special features:

Comments: The stendard sound was varied,

A-29
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Tracking - the stondard scund wes a noise band
200 Hz wide centered on 1000 iz




JAHN THIRD OCTAVE NOISES = NBS ¢ STATS 2-28-77

0-A

Tholy
Thae2
73.8
The 2
The3
Ty, 2
The 0
Thel
732
Tédl

=
D O & NOWMEF N e O
-

[

HEAN LEVEL  74.1

RANGE 1,2

T SDaN-1 36
3

HEAN DIFF  ~1041

RANGE a2

SDsN=1 1.33

A
71.6
T3:7
73.5
71,9
70,7
Thed
Ti.h
€£9,.,8
72.6
73:h

72.3
445

1.47

=114.9
4,6
1.3¢0

B
73.0
7440
73.0
73.6
72.9
?3.7
73.1
73.3
72.9
7345

733
1.1

+ 38

=10.8

4e3

1,32

4
Tha2
That
73.3
The2
441
73.8
73.9
Theb
731
73.9

73.9
1.3

%2

=10.43

Ly

d1.43

D1
79.3
79,1
81.0
8.0
77.8
81.9
78.9
75l
T8.5
80.2

79.0
€.5
1.83

=541
3oty
1.22

ne

79.0
79.1
81,0
77.8
77 el
1.8
7845
7449
7840
80.1

78.8
6.9
1.94

5.3
3.5
1.31

Er MKE
Thas 842
76.8 8441
78.8 85,9
75.7 83.4
75.3 63,1
79.3 85.8
75.8 83,3
73.8 80.8
?5.8 83,3
77.2 84.9
765 83.9

5.5 5.1

1.63 1.48
=77 -e3

kI 2ebt

1.22 92

HK?

Tee?
T6.7
7.3
7640
75.5
78.2
75.2
The 2
75.8
7.0

7643
4,0
1.23

«7.8
2.5

+ 89

FNL

85,6
85.5
8647
8447
8443
87.6
85,3
1.6
84,7
86.6

85,2
6.0
1.68

1e1
2.5
1404

PNLC
87.3
BG5S
87.7
85.7
85.7
87.6.
88,5
82,2
84,7
88.9

86.5
6.7
2.1

243
LYY
1.5

ZHWCKFF
89,7
59.8
908
B89.0
848.8
96+ 5
88,0
87,1
8.8
90641

89.3
28
1.21

5.1
24€
30

ZWCKLF
96.3
9.k
91.5
869.7

"B9ek
9146
88 ek
8747
5945
T

89.9
39
1.25
Bab

248
093

LL
85.
83,
85,
84,
a4,
A5,
83,
81.'
84,
85,1
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Evaluation of Daca on Subjective Effects of Noise
B. Scharf, R, Hellman, J. Bauer
EPA Contract WA 76-E213

SOURCE Author(s): gryter, K. D.
Title: Scaling human reactions to the sound from aireraft.

Reference: J, Acoust, Soc. Amer,, 1959, 31, 1415-1429,

STIMULL

Number and type of nolses: Eight aircraft nolses- judged in various combinstions,

Levels: EXP, T - 85-96 dB SPL overall; EXP, II - 80-95 dB SPL overall;
EXP, III - 85~103 dB SPL overall ‘ '

Mode of presentation: via loudspesker in conference room (diffuse fleld}

Analysisg: one octave {frequencies adjusted)

JUDGMENTS
T S

Attribute judged: Acceptability and disturbance

Psychophysical procedure; adjustment end palred comparisons

Number of cobserveras: EXP, I - 36; EXP, II - 100; EXP, III - 4-13

OTHER

+ SE———

Special festures;

Cpmeuts:‘EKP..I'used four "indoor" filtered alrcraft noises,
“EXP, II used seven "indoor™ filtered aircraft nolses,
EXP., III used six unfiltered aircraft noises,

A-31
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KRYTER EXPERY NRS+STATS 3~3-77

NO.,  0-A A a > 01 n2 £t HKE MK7 PNL PNLC  ZHWKFF  ZWKOF
Swgialont, 3 G4sd  B1l:7 89,5 33.6 8848 B6.8 87.7 92,1 85,3 Q4.1 89,5 97,6 398,53
De 7 2 . 96.0 B2.8 91.9 95,6 91.1 88.7 8949 93.2 86,6 35,8 106.3 97,7 98,3
ChA®¥pY, 3 868.0 82.9 86.1 87.8 B5.3 85.9 B8G.H 1.2 83,7 92.4  98.7 97.7 98,6
Comer 8540 80.3 B83.3 84.8  B4.9  B4.7 83,6 59,3 B2.1  91.4  g8.:  gp,7 97,2

MEAN LEVEL 30.7 81.9 87.7 9044 87.7 6.5 86.8 91,5 B4 93.4 99.2 9Pl 98.1
RANGE 11.0 2.6 8.6 10.8 6,2 4.0 6e3 3.9 L5 baty 2e2 1.0 1okt
SDsN=1 5.11 1.20 3.77 5.01 2o 7h 1.67 2. 65 1.64 1.91 1.,4%2 «93 49 « 5%

2~V

]




KRYTER EXPER.2 NBS+STATS '3-3-77

=
[=)
-

~N O g oE W e

MEAN LEVEL
RANGE
SO4N-1

L EETY

0=-A

Qha 0
95.1
8645
Bhs
79.5
80.0
79,5

8545
15.6
6.70

A
60.1
83,5
76.9

" 7648

7.7
780
Tbe5

78.5
7.0
2453

B
88.8
9242
83.5
B1.7
788
79.2
7846

83,3
13.6
5.34

c
93.3
34.9
BE.2
B3.8
T34
78.9
794

B5.3
1545
6.55

D1
88.1
91.6
83.1
1.8
82.5
83.2

Bi.2

Bha5

104
3s 84

a2
85.7
89.4
1.6
80.9
8245
83.2
81.1

83.5
8.5
3.08

E#
86.9
90.6
82,2
a1.1
80.5
B1.0
79,7

83.1
1649

b 4

MKe

91.0
9246
B7.7
86,7
a87.6
88.2
8640

88.6
6.0
2.29

HKT

32,9
86.10
83+2
79.5
80.7
BOsl
79,3

81.3
Be7
2459

PNL

93,3
95. 3
89.3
8840
89,2
99.0
8746

9044
Ta?
2.85

PNLC
9844
99.3
95.2
4.7
9245
933
90.8

4.9
8.5
3.08

ZHKFF
6.2
9646
9346
935
Shee
9446
93.5

3446
3al
1.31

ZWKDI
9741
97t
Gl yt
ELYYC
S4,.¢€
Y642
LYY

95,3
340
1.2



KRYTER EXPER 3 NBS+STATS 3-11-77

NO.
i
2
3
4
5
6

MEAN LEVEL
RANGE
SD|N'1

yE-v

0-A

100+ 0
103. 0
93,0
89.¢0
45,0
88,0

93.0
18.0

7413

A
91.9
924
88.2
673
§4a9
86643

88.5
Tab

3.03

B
97.6

1008.3

91.0
88,3
BheB
87.5

91.5
1547

B.15

c
99.9
152.9
92.8
86.9
8447
8749

92.8
18.2

7.16

D1
97.6
99,7
92.8
91.9
91.9
91,6

9443
Ba1

3.48

oz
9645
97,7
92.6
92.0
91.8
91.6

3.7
61

‘2+69

Ex
96.8
98.8
91.3
9.9
89.4
89,7

92.6
G &t

4,09

MKB
10t.7
102.5

a7.3

95,8

94,7

95.3

97.9
7.8

3.39

MK?

95.5
9643
0.0
8843
8744
8843

91.0
8.3

3,93

PHL
1045
105.3
1002

98.6

97 « 4

98.10

10C.7
7.9
343

PNLC
10749
107.7
103.2
101.8
10047
101.4

103.8
T.g
3.22

ZHKFF
10741
10642
1603.5
15243
100.5
101.9

103.6
7.1
2457

ZWKDF
10749
107.0
1041
10240
181.2
13247

10Lae3
749
2abh




Evaluation of Dats on Sublective Effects of Nolse
B, Scharf, R. Hellman, J., Bauer
EPA Contract WA 76-E213

SOURCE Author({s): Kryter, K. D, and Pearsons, K&
Title: Some effects of spectral content and duration on percelved noise level.

Reference: JASA, 1963,35, B66-883,

STIMULI

EXP,II -nine nolses -.several nolse bands that varfed
in width and spectral distribution of energy plus
engine and aircraft noises .

Levels: 79-92 dB SPL overall

Number and type of nolses:

-

: Mode of presentation: Loudspeaker in semi-diffuse room,

L Analysis: third octave - standard frequencies

JUDGMENTS

¥ Attribute judged: noisiness (acceptability)

Z e mr

Psychophysical procedure: adjustment

i

i Number of cbservers; 13 - 19

]

F OTHER

;? + E——

Pg Specianl features: Duration was held constant at 4 secs,
:%

. § Comments: In EXP.II an octave band 600-1200 Hz wide was used as a standard.
z Hence, desplte the fact that Oa were asked to judge the noisiness
of sounds, it was possible to perform a statistical sualysls in
8 terms of both nolsiness and loudness,

; =

i

A=35
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KRYTER+PEARSON 1963 NBS+STATS 3-3-77

=
[
-

ET- IR R o~ S

MEAN LEVEL
RANGE
SD,N‘i

MEAN DIFF
RANGE
S5DyN=1

0-A

91. 8
90. 1
78.6
79«1
80.6
81.65
82.8
8743
80.1

83.5
13.2
4495

«5:5
13.2
he95

A
81.5
89.9
79,6
7846
8045
2.2
78.7
78.7
79.8

81.1
11,3
3.54

=§.9
11,3
3.54

B
69.8
90.1
78,0
7648
80.2
80,7
81.6
84.7
79.3

82.4
13.3
4.84

7.6
1343
heBl

c
91.8
90.1
7.9
76.7
80.3
80486
B2+8
87.1
79.7

83.0
15.1
Bab2

=70
15.1
Sele2

01
89.2
93.7
89,5
86,4
87.5
9144
A2.7
Bl.b
87.9

87.7
8.4
2.83

-2.3
8ok
2.83

b2
37.1
90.8
89.3
B7.1
87.5
91.2
B244
82.9
87.7

87.3
8.8
J.06

2.7
8.8
3,06

E?
8843
904
86.6
86.5
5.3
89.2
01.8
83.5
8449

8643
8.6
2.75

3.7
8.6
2475

HKE
90.1
93.6
B87.2
89,7
90.7
92,8
8841
8.9
914 4

90.3
Ealt

2,110

*3
bty

2.110

MK7

8345
8543
803
8.7
83.2
8541
§C.9
B81.6
8.4

B2.7
5.0
1.87

"7- 3
540
1.87

PNL
9z2.8
93.48
90+ 8
89.4
93,0
94,8
89,1
90.7
94,1

92.1
5.7

2413

2.1
5.7

2.13

PNLC
95.9
95. &
968
96. 0
95,8
98.2
9019
92.6
35.8

9543
743

2.19

S5e3
Te3

2419

ZWCKFF ZWCKOF

922
35,8
AB6.8
86.5
964+ 3
35,8
CLTE
Qhe 2
6.0

93.3
9.8
3.51

3.3
9.8
3.51

92.9
476
88.2
87.9
97.C
CLTY 2
95,2
95,4
86.6

Ghel
9,7

3.67

ol
9,7

2.67

L
9%
9L
90
ac
24
90
96
9G
3n
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Evaluation of Data on Subjective Effects of Noise
B, Scharf, R, Hellman, J. Bauer
EPA Contract WA 76-E213

SQURCE Author(s): Little, J. W.
Title: Human response to jet engine noises,

Reference: Noise Control 1961, 7, 11-13,

STIMULY
Number and type of nolses: two jet engine noises-
Levels: % and 99 dB SPL overall

Mode of presentation: via loudspeakers in a large demonstration room

Anglysis: one octave (non-stsndard frequencies)

JUDGMENTS
W ——

Attribute judged; annoyance
Psychophysical procedure: paired comparisons

Number of observers: 65

OTHER

» VE———

Specisl features: tone correction procedure proposed

Comments: Little introduced the 1/24 octave-band analysis which revesled the
effect of tone spikes in the 1200-2400 Hz frequency renge.

A~37
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LITTLE JET NOISES NBS+STATS 3-3-77

NO. 0=A A 8 c (1} MK?

o2 £# MK& PNL PNLC

1 99.2 98.9 98.5 38,9 105.6 105.6 103.1 108.5 101.% 113.4 114.7

g  93.5 83.5 93.0 93.3 99,5 39.6 97.0 10246 95,1 105.5 108.8

MEAN LEVEL 96, 4 96.2 95.8 96e1 102.86 15246 1001 105.%5 9845 10B8.4 111.8
RANGE B.6 Sals 5.5 5.6 Gel 6.0 6e1 8.5 6.8 114 14a7?
S0,N=1 4o 3481 3.08 3.97 4.26 he2l 4e 35 4.22 e ?5 4418 4a16

BE=Y

ZHWKFF
112+6
10744

110.0
12.8

3.72

ZHKOF
113.3
108.0

118.6
13.3

3471
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Evaluation of Data on Subjective Effects of Noise
B. Scharf, R. Hellman, J. Bauer
EPA Contract WA 76-E213

SOURCE Authoy (s): LUbcke, E., Mittag, G., snd
Port, E.

Title: Subjektive und objektive Bewertung von Maschinengerduschen.

Reference: Acustica, 1964, 14, 105-114,

STIMULI
Number and type of noises: 21 machine noises
Levels; 40 and 80 dB SPL overall

Mode of presentation: free field (Stuttgart), earphones (Berlin)

Anolysis: third octave

JUDGMENTS

Attribute judged: loudness

Poychophysical procedure: tracking - 1/3 octave band 900-1050 Hz wide used as
the standard -

Number of observers: 10 (Berlin}; 12 (Stuttgart)

OTHER

Special features:

Comments: Nolsas memsured at SPLs of 40 sud 80 dB in Stuttgart and at 80 d4B SPL
) only in Berlin., The standard sound was varled.

A-39
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LUBCKE,MITTAG,+PORT 40 08 SPL NAS +STATS 3-1-77

NQ.

U o ~N P N E W

10
11
MEAN LEVEL

RANGE
SDyN=1

MEAN DIFF
RANGE
SOsN=1

0-4
4040
' 39,5
39,6
40,1,
40,0
40.0
4fe1-
39.8
38.7
We?
3946

39.9
o7
« 23

=15, 8
649
241k

A
38.8
35.2
4.0
35.1
37.3
3745
3.8
3744
16.9
3.7
8.k

368
Be3
1.91

=~18.8
G0
Zelh

1]
39.7
38.3
33.1
3841
39.2
19,3
38.3
38.6
38.6
384
3846

38.98
1.6
51

=16.9
6e7
2417

c
3%.9
39. 4
39.1
39.9
39.9
39.9
40.0
3946
39,6
4ol
38,9

39,7
1.2
+38

=16.0
7.5
2431

o1
b3 4
39,7
47.3
4.3
41.7
4241
G110

iy B .

41,7
40.4
4449

4L2.€
7.6
2+23

=-13.0
L7
1.57

D2
k3.5
39.4
47.3
a4
4145
42413
LO.4
el o by
L4i1.6
39.7
b9

4244
7.9
Zebl

~13.3
5.1
1.70

Ez
1.5
38.86
bhe 7
38.6
4Ce 2
Lleb
39.2
4243
40e1
38.9
43.2

40,8
6.1
1.22

-14.8
Lol
1.52

HKB

4Bl
42.6
52.9
bl ok
472
46.6
bl oG
49,5
47.6
4241

-

471
10.8
3463

8.6
B«9
2e49

MK?

4340
33.3
4Bk
bis3
Gl,4
41,9
394
44 .9
1.8
33.5
45,7

4243
7.0

2.46

-13.3

6.0

1.77

PNL PNLE
4703 47.3
92,8 b2
5i¢1  52.6
45,6  47.1
45,1 4B, T
45,9  46.6
43,7 45,8
43,0  49.5
B5.4  4B.B
43,4 45.2
49.3 50,7
46,2 47.5
8.3 Bk
2.65  2.u8

“3.4 8,2
5.6 4ed
1,77 4,43

ZHCKFF ZHWLKUF

Shaet
£0.6
5663
5242
53.0
53a s
51.6
556.1
53.2
5L 4
5546

3.3
£.9
1.96

-2110
LeB
1.51

5545
516
57.2
2341
5443
Saeb
528
5B.2
5L.6
5145
2649
Bhat
5.7
1.98

=13
47
1449

p‘l l?} LV RS IR L BN ) )
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LUBCKE,MITTAG + PORT AT 80 DB SPL NBS + STATS 3-2-77

o-A A B c Dt D2 E# MKé& MK7 PNL PNLC ZWCKFF ZWCKOF L

NO.
1 80,0 T8B.8 79,7 79,9 B34  B3.5 B81.5 BBs1 BOe7 89,7 89,7 O4e2 95.0 35
2 7949 7845 79,3 7948 83.8 83,7 81.6 8847 B81e1 90,6 93,0 She? 95.5 47,
3 80,1 759 73.1 80.1 81,48 81,3 79.9 6.9 7343 88,5 80,3 92,48 93.4 a3,
4 79,5 T75.2 78,3 79,4  79.7 79.4 7846 B86.2 78.5 8645 .87.9 91,8 92,5 93,
5 799 74.8 78.8 79,9 79.6 79.0 78.7 85,2 78,0 B86.1 B87.2 91.1 91.9 92,
6 796 B8040 7941 79,1  87.3 B7.3  B4e? 90,6 B2.5 2.6 O4.8 95.5 96.1 96,
7 B0.3 75.6 T8uls 80.1 82.0 81,5 79.8 87.2 79.8 B4.8 9.3 9343 4.0 91.
] B8040 78.9 79,8 7949 2.1 82,2 B0.8 87.9 79.8 88.3 89.6 93.1 Gh,h 91,
9 80,0 77.3 79,2 79.9 B1.7 B1.5 8Ce2 87.9 80,0 88.3 89.3 93k 54,3 94,
10 Bﬂoﬂ. 775 79,3 79.9 82.1 B2.0 8Ceb 8745 30.1 8546 89,3 93.7 9445 a3,
11 7948 784k 78,9 7943 85,0 85,0 8342 9141 82,3 91.k 92,5 95,7 9646 8.
) 12 B0.1 77.2 T9:3 B0.0 82.0 81,9 80«0 87.9 AleB 89.1 QU & 4,0 dihe 9 9B,¢
13 B0.1 The B 78.3 80.0 8140 804 79.2 87+C 79.3 47.9 39.% 92,9 03.7 95,1
14 7946 7848 7940 79.2 85.5 B5.5 B83e4 Q0.4  B82.4 91,8 92,3  95.7 9645  974¢
15 7948 77.4  T8B46 7946  Bha6  B4.k 82,3 89,5 81,9 91,4 91,9 95¢1 95,8 971
16 8440 B3.8 82,8 83,1 9246 9249 91,4 9642 87.8 9746  98.9 99,6 99,6 960
17 79,7 7649  78.6 7946 8147 8146 B80s1 88,6 80e4 6847 90e1 kel 9540 355
18 8042 T3e7  7TBek 8041 80«4 79.7  78.9 8644 79,0 37,5 89,3 92,3 93,0 945
i9 80,0 77ets 79.5 80,0 81.3 81.3 803“ 872 79 4 87.7 90.1 93.3 Y2 96,0

20 79.4 78.7 78.9 79.4 85.6 85.7 8441 91.3 8247 91.7 95.0 96.0 96.9 9647

MEAN LEVEL 80.1 77.5 79.2 79.9 83.2 83.1 81.5 8.6 80.8 89.6 91.1 ELTY .9

RANGE . heb 10.1 b5 el , 13.0 13.9 12.8 11.C 9.8 11.5 11.7 7.9 7.9
SDyN=1 L 2.23 +97 + 81 Jedb 3.23 2.92 24 b4 2415 2.62 2e73 1.78 1.79
NEAN DIFF =1ite 7 =173 215,77 =1449 ~11.,7 11,8 =13.3 =bed ~14el LE-TYA 3.7 L4 o1
RANGE 75 A6 Tels 7.4 11.3 11.7 11.2 9.0 da s 9.9 8.8 5.7 5.0

SDyN~1 2414 2.25 2.08 2+21 2461 2.75 2460 2.08 1.95 2422 2428 1.59 1458
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LUBCKE ET AL 15 BERLIN NOISES (EARPHONES) B0 DB 3-15-77

NO. 0=-A A B c D1 D2 Ez MKB MKT? PNL PNLGC ZWCKFF ZNWNCKOF L
1 80,0 ?8B.8 79,7 79.9 83,4 83«5 81,5 B88.1 80.7 B9.7 B9.7 G4e2 95,0 91
2 79,9 7?.5 79.3 79.8 83,8 33.7 81.6 88.7 81.1 9d.6 G3.0 FLTY 4 95,5 92
3 80+1 75,9 79.1 80.1 81,8 81,3 79,9 B86.9 79,3 8845 90.3 92.8 93.4 92
L 79.5 7&.2 78.3 T9.4 79.7 794 76.6 8642 78.5 B6.5 87.9 51.8 8245 91
s 79.9 ?L-ﬂ 7848 79.9 79.6 79.0 78.7 85.2 78,0 B6.1 87.2 91.1 91.9 9z
6 7946 Bi0.0 7941 79,1  B7,3 87,3  Bu.7 30,4 82,5 32,6 .3 95,5 95.2 91
7 f0.3 7B.6 78.4 80.1 B2.0 81.5 79,8 87.2 79.48 88.48 90. 3 93,3 Sleo b ag.
8 80,0 7Ps9 79,8 79,9 82,1 B82.2 80,8  87.9 79,3 88.3 89,6 93,1  9u.b 91
9 80.0 7.3 79,2 79.9 81,7 81,5 B0.2 87,9 BO.T 88.3 89,8 93 & Gy 3 4,

10 800 77.5 79,3 79.9 82,1 82,0 80,6 87,5 BJ.1 88,6 B83.3 93.7 94,5 95,

11 7948 7Bek 78,2 79.3 85,0 85.0 83,2 91.1 82.3 91k 9245  95.7 9646 Ik,

12 801 77,2  79.3  80.0 682.0 81.9 B0.6 87,9 B80.6 83,1 90.4 94.° 94,3 093,

13 B0s1  7he8  78.3  B0.0 B1.0 BD.4 79,2 87.0 79.3 B87.9 89.9 92,9 93.7 93.

14 79,6 78,8 79,0 79.2 85.5 85.5 B3,k 9044 B82.4 31.8 92,3 95,7 365 k.

20 79.8  7h.7 78.9 794 8546 85.7 84,1 91.3 2.7 91.7 95.40 9640 96.9 96.

HMEAN LEVEL 79:.9 7TT.4 79.0 79.7 B2.8 a2.7 a1.1 8.2 80.5 83.3 90.8 93,9 9447

RANGE 05 5!2 105 1.0 7!7 8.3 6-1 6ol boe? -TY 7.8 bhed 5.0
SDyN-1 « 21 170 5 o 34 2.23 2.39 1,93 1.81 147 1.94 2+28 147 1,50
HEAN DIFF  =12,9 =1%e6 =13.8 =13.1 =10.0 =2041 =21,7 =46 =~22.3 =3.5 =2.0 1.1 1.9
RANGE 6a0 242 549 6.2  Bu7 9.3 746 Beb 543 745 90  5uk 5.2
S0yM-1 1.66 301“ 1.68 1.75 2.38 2.51 2.05 1.81 1.68 2413 2:34 1.65 l.62

W g TS P
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Evaluation of Data on Subjective Effects of Noise
B. Scharf, R. Hellman,".J, Bauer
EPA Contract WA 76-E213

SOURCE author(s): Molino, J.

Title: NBS Study

Reference: Unpublished, 1976

STIMUILL
Number and type of noises: five nolses - octave band at 1 Klz, computer
nolise, ambient, Phi and cafeteris noise

Levels: Standard stimull set at 3 OASPLs: 50, 60, and 70 dB.
Mode of presentation; Loudspesker, reverberant raom

Analysis: Third octave

JUNGMENTS

Attribute judged: loudness i
Psychophysical procedure: tracking

Numbey of observers: 7

OTHER
« Wi
Special features: Small corrections were made to the loudness levels to adjust
for the difference between the nbserved matches and rthosa of tite ideal
average listener.
Comments: ‘Two. standards used for the analysis: 1) Octave-~band noise centered
gt 1 Kliz
2) rhi noise
Loudness levels determined from matches to the octave-band noise, TFor this
evaluation we assumed that at the same overall SPL an octave-hand noise is

85 loud as a tone at 1000 lz.

A-43 : ‘ |
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MLu. .U OCTAVE AT Sp OB NBS+STATS 3«2-77

NO. 0= A ;] 4 D1 na E# HKB MK7 PNL PNLC ZWCKFF 2WCKOF
1 58,5 6.9  52.5 57,7 5443 53.2 52.3 6247 5543 60,5 6243 69.0 59,9
2 5.3 W36 43,6 44,7 5046 50.7 48,9 5749 51,9 56,1 5747 B2.2 63,3
3 50,0 50,0 50,0 50,0 5447 5240 50,6 57,7 5049 54,6 5hef 600 6H1leb
LY 8.3 43,7 L4645 48.2 49.3 48,9 47,8 560 507 54.8 5640 6249 63.9
5 45.3  Whod  Dhett 44,9 5145  51.6 6946 58,9 52.8 57,4 5847 62,6 636
MEAN LEVEL 49,5 hﬁ,? 474k #9.1 51.5 51.3 4S9.48 58.7 5243 5647 57.9 63ele Bhats .
RANGE 13.2 6ok B9 13,0 5.0 4,3 k5 Ge3 beb 5.9  Ta7 9,40 845, -
SDsN=1 5443 é.TS 3.76 5432 1.85 1,59 1.72 2439 187 2.0l 1% 3.37 Je b
HEAN OIFF ' =5 =he3  -2.6 -9 1.5 1.3 -2 8.7 2.3 6+7 749 134k 1hab
RANGE 13,2 Bok 849  13.0 5.0 4,3 4.5 603 be 5.9 7a7 9.0 8a5
1 SDyN=-1 Sah3 ?aTS 3.76 5432 1.85 1.59 1.72 2439 1.87 2eb1 2494 3.37 32k

Y-y




MOLINO OCTAVE AT 60 DJ NBS+STATS 3-2-77

NO. Q=a A : B G 01 02 E* HMKB6 MK?T PNL PNLC ZWCKFF ZHOKGF Li

1 L 65,0 1.4 59,410 Bt 3 60.9 59.8 58.9 69,5 61.5 67.6 69.5 75.8 TN 63,

2 53.8 52al 52.1 53.2 59.1 59,2 57.4 6647 59,3 65.2 66.8 71.5 T2eit 80,

3 60.0 Ble0 60«0 B0« 0 1.7 62410 6046 67.3 59.5 6540 650 7042 71.% 6Ca

& 56.1"° &5i0.5 53a 4 £5. 0 6.1 55.7 54,6 Bh,t 57.9 52:3 B63. 5 70,3 Tled 60,

5 51.4 50«9 50.9 Sl 5840 5841 5641 65,7 58.7 Bh4.3 6546 69.7 7046 B0,
MEAN LEVEL 57.1 53e8 55a1 56¢8 5941 58,9 5745 6647 59.5 64 a9 Bbs 1 71.6 7245
RANGE 13. 2 95 9.1 12.9 5.6 B9ed 6.0 Sel 3.6 5.3 6.0 Bel 6.1
S0,N~-1 5,35 «88 belS 5.28 220 2428 2434 1.99 1435 1.93 2+ 24 2s50 2ot
MEAN DIFF =2.9. =6 ~ise 9 3.2 =49 "'1-1 =25 6.7 =e5 4.9 6el 11,5 12.5
RANGE 1 132 «5 9.1 12.9 5.6 6.3 . 6.0 Bett 3.6 5.3 Ba0 6sl Bel
SDyN=-1 5,35 « 38 .15 5.28 2.24 2428 2¢34 1.99 1.35 1.93 2+24 2.50 2els2

2¥TY




MOLIND OCTAVE AT 70 DB NBS+STATS 3-2-77

NOD. 0-=A

4.2
63,3
70.0
6246
61.7

L LI S O S

MEAN LEVEL 66. -
RANGE iz
SOyN=1 549

MEAN OIFF “3,6
RANGE 12.5
SOy N=1 549

9=y

A
62.6
6146
70,0
58,0
EQat

E2.6
12.0
khateB

P ls
12.0
ol 8

a
5842
616
7040
6049
6048

643
9,2
bolely

.-5.7

9,2
ol

c
73.5
62.7
70.0
62.5
61.3

6640
12.2
Bai2

-iy . f
12+2
S.42

D1
70e1
6846
71.7
63+ 6
6749
6844

8.1
3.04

~1.6
8.1
3«04

n2
89.0
687
720
63.2
68.0

B8s2
8.8
3.15

=1.8
8.8
3. 15

E# MKb
68.1 78.0
66.9 75.7
7046 7644
6241 71.6
6640 79.1
66.7 754

Be5 )

Jel2 2437
=343 Balp

B.5 Gate

3.12 2,37

MK7
6948
68.10
68,1
B4 B
67.3

b7.b
Sel

1.82
=24

5.0

l.82

PHL

773
75.2
752
701
T4eb

Theb
Te2
2465

5
7+2
2465

PNLC
79.2
76.8
75.2

71leh

76.0

75.7
?.8
284

5.7
7.8
2. 84

ZWCKFF ZHWCOKDF

84,7
80.8
79.8
779
79486

ag.5
6.8
2e54

105
6.8
2.54

854
81.7
81.0
To.7
BG.3

81.4
Ba?
o4l

116
6.7
2448

NN N N



MOLINGD PHI AT 58 DB NHS#STATS 3-2-77

NCa 0=~A ‘A B c 01 nz £E# MKB MK? PHL PNLC ZWCKFF ZWOKDF

i 64a9 5!3.3 58.9 B4, 2 60.8 59,7 58.8 6944 51.4% 8745 69.4 75.7 7heb

2 49.8 8.1 48.1 49,2 55,1 55.2 53.4 62+86 56.2 669 B2.9 B67.2 E843

3 60s 0 6;0-0 60.0 60.0 61.7 62.0 606 67.3 59.5 65.9 6540 7Cs2 71.5

4 55e 1 E\lﬂo‘t 53.3 54.9 56.0 55.6 5445 Bhel 57.8 62.1 6344 70.2 7141

5 51.1 59, 2 50.2 50.7 7.3 5740 55.4 65,10 5841 534+6 6449 69.0 6949

MEAN LEVEL b56a2 5:20‘0 5441 55,8 S8.2 5840 56.5 65.7 53.6 63.8 65.0 70.5 71.5
RANGE 15,1 11.9 11.9 15,0 6.6 Ba.8 7e2 B+8 5.2 6.6 B9 845 8.3
S04N=-1 631 kheb5 5424 6429 2491 2.85 3,03 2468 1.97 2,57 2 b4 3.18 3s 11
MEAN OIFF 1.8 “546 =3.9 -2.2 .2 g.0 =1.5 77 b 5.8 7.0 12.5 13.3
RANGE 15.1 11.9 11.9 15.0 Gab Ba8 7.2 6.8 5.2 B+6 6.9 845 8e3
SOsN=-1 6a 31 5.65 5,24 6.29 2+91 2.85 3.03 2.68 1.97 2457 2464 Ja18 3. 11

oy -
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MCLINO PHI AT 68 DB NJSfSTATS 3=~2=77

NO.

W 5 N -

MEAN LEVEL
RANGE
SDyN=1

HEAN DIFF
RANGE
SOsN=1

O=A

71.5
59,8
70.0
6146
59,3

Bles by
12,2
5,86

3.6
12.2
Y. 1]

A
59,9
58.1
700

" g7.0

5844

5047
1!30 ¢
F-JZ

'PIJ
1P.ﬂ
5,32

B
65.5
58.1
T0e0
59.8
G804

BZal
1149
5.19

5.6
1.9
5.19

c
70.8
59,2
7040
61.5
58,9

Bhal
11.9

5.86

=3.8
14,3

5.06

D1
67.4
65.1
7147
B2.6
65,5

Eb4 4
9.l
3.38

~146
ETY
3.38

6z
6643
65.2
72.0
62.2
65.6

-1.8
9.8
3'55

E?
6544
63,4
70.6
61.1
63.6

B4.8
gl5
3.58

=3.2
9.5
3.58

HK&

75.5
72.5
76.4
70,6
72.8

73.6
b.8
2+35

5.8
2.35

MK7

67+ 4
65, 0
8841
63,3
65,2

6549
he2
.76

=21
e @
1,76

PHL

4.5
71.6
75.2
69,1
7241

72.5
Bel
2. 46

445
6sl
2.4b

PNLG ZWCKFF ZWCKOF

7643 82.1
73,2 77,5
75,2 79.8
7.3 76.9
7344 77.2
73.7 78.7
6.0 5.2
2.29 2.23
5.7 10.7
640 5.2
229 2423

82.9
T8l
81,0
77,8
7Hs2

79.6 -

5.
EI

Ity

IS

11,6
541
2425

L
bé
68
L
&6



MOLINO PHI AT 78 DB NBS#STATS 3-2-77

NOa

1
2
3

4

5

NEAN LEVEL

RANGE
SDaN=4

MEAN DIFF
RANGE t
SO gN=1

&V

0-A

80,5
69.8
7340
69. 4
Tia.0

73.9-
11.1
5437

=he1
11.1
5.37

A
68.9
6841
79,0
64, 8
7004
70.2
10,2
5.31

T8
14.2
S.31

B c
Thad 79.8
66.1 69.2
73.0 79.0
67.7 593
70.1 T0.6
71.3 73.6
11.3 10.6

4.80 5.3%
~6.1 LT
11.3 10.6

he80 5.35

D1
Thok
7541
80.7
Tk
772

75.9
1063
JaTh

=2+l
10.3
3.74

D2
7543
75-2
81.0
70.8
77.3

75.7
11.0
3.96

'-203
11.0
3.96

E#
Tiral
73ak
79.b
6649
75,3

Thal
1647
3. 8%

-3.7
107
3. 85

MK&

3.6
81.7
84,3
777
834

2.1
Be &
2.65

bel
6.6
2, E5

HK7

754 b
7346
75. 8
Tha7
75.2

Thad
Sa1
2+10

=3.9
Ss1
2+ 110

PNL
83.9
81.8
Bl o b
77.2
Bi el
82.3

Ta2
3.02

PNLG  ZWCKFF ZWCKDF

85.8 GGk
8345 4649
Bh ol 88.0
[4: T 84,3
85,5 8.2

83.% 87.6

Tow Bel
2.97 2423
5.5 9.6
Toly Bal
2.97 2.23

91,1
8747
b9.2
B5.t
68.9

8544
bl
222

134w
6.&
2.22

i
7t
Tt
Ti
7t
7t
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Evaluztion of Data on Subjective Effects of Noise
B. Schacf, R, Hellman, J. Bauer
EPA Contract WA 76-E213

e

SOURCE Author(s): Pearsons, K.S., snd Bennett,
R. L.

Title: The effects of temporal and spectral combinations on the judged noisines:
of aircraft sounds.

Referemce: FAA report, 196%9. Also, JASA, 1971, 49, 1076-1082.

STIMULI

70 recordings of simulated and real alrcraft

Number and type of noises:
spectra with and without tonpl components,

lLevels; 64-91 dB SPL overall
Mode of presentation: free field

Analysis: third octave

JUDGMENTS
L S ]

Attribute Judged: nofsiness (ascceptability)
Poychophysical procedure: PEST

Number of observers: 20

OTHER

+ ————
Specigl featurea: EXP,I: duration 10 dB dewn from Max, was constant at 10 sec,
Five .spectra and six temporsl patterns were used in
30 different combinations, Two spectrs contained single
Comments; pure tones, '

EXP,II: Both durstion and type of spactra were varied in 20
different combinations, Durations 10 dB down from Max.
rangad from 1-100 secs. Some gpectra contained single
pure tones,

EXP,III: Twenty real airecraft sounds that varied in spectra,
duration and temporal pattarns.

A=50

e T et b R 4 T i b e R s = e B e s e e v o et
B L AP



16-¥

PEARSONS+BENNETTESTY JBS&STATS 3=3=77

NO, 0-A
1 82.7
2 7840
3 80.8
4 Tia1
5 7842
6 82.9
7 T6.7
8 BGa.0
9 71.0

10 7.7

. 11 81,4

12 751

13 80.0

14 71s1

is 778

16 80.8

17 75:6

i8 0.2

19 69. 0

20 76. 0

21 8141

22 76:6

23 794

24 69.5

25 7846

26 7.8

27 73.2

28 72.9

e Bl - B . M- " N -

-

8
B2a7
772
79.1
70k
75«1
8248
759
78.3
Thel
737
8143
Thalt
7841
705
?4e3
Bla7
Theb
7846
6Bk
73.5
81.0

7548

78a10
8«9
75.2
777
7245
71.2

Cc
B2.7
771

a40.8 .

70.3
7.7
B2.%9
75.8
79.9
70.3
77.1
81.3
Tha3
79.9
Thols
77.3
80.8
Tha7
8042
68.3
763
81,0
75,7
79.3
6848
78.1
77.8
7244
7248

01
847
87.9
79,4
82.0
82.5
8449
8647
7845
81.9
8C.2
83e4
85.1
78.3
820
81.1
§2.8
45. 6
788
79.9
80.6
83.1
86.5
78.5
0.4
81.8
79.8
83.2
Tlat

D2
85.1
847.8
78,7
Bi1.9
824
85.3
B6.6
77.9
81l.8
80.0
B83.7
85.0
77.6
81.9
51.0
B83.2
85.5
7842
73.8
B0als
B3.0
86,4
78,0
803
8.5
80.2
843.1
70.7

E#
B3.5
85.5
78.8
79.5
Abel
83.7
8442
7840
79.5
7841
82.1
8246
T7.7
79.6
79.0
81.5
83.1
7843
775
784l
8148
841
77.8
7840
79.7
78.6
B80.8
70,8

MKB

88410
B8.4
B85.10
B2.7
87.9
88.5
87.0
Bhals
82,7
86.2
8649
85,6
Bh4a2
82,9
86,9
8644
86.0
B4.?
B0.8
8643
8647
87.0
84,8
81,2
87.6
84.2
83.9
77.8

HK7

8040
88.8
777
T4.9
79.8
8d.2
79.5
77.0
Tha8
77.9
T8.8
T8a1
76.8
7540
78.6
78.5
78.6
7743
72+ 8
7841
Tae7
73.6
76.9
7343
73.3
76.2
76als
70.6

PNL

89,7
90.7
85.7
8545
89.0
83.8
9.5
8540
8545
8649
8843
8840
8447
85,7
8746
87.9
8845
85, 2
83,4
B742
88. 0
8345
8448
83.9
88.5
85,1
8642
7744

PNLC
903
91.8
90«3
907
89.5
a0+5
91,7
89,8
90, 48
87.5
88,9
88.3
89.4
90.8
88,2
88,4
849.5
90.1
88.9
87.2
88.6
90.7
89.6
89.3
89.2
85,8
87.0
243

ZHKFF
93.1
91.5
91.2
8445
93.1
93.3
9043
90.2
84,3
91.6
91.9
85.8
ag.0
B4e?
9243
91.5
9.3
90.5
2.4
94.6
91,7
80.2
0.6
82.9
32.9
89,3
87.1
83.6

ZHKDF
4,
91.t
91.¢
Bl
Q3.7
Yoyl
90,k
90 .¢
83.%
92.:2
5249
83.2
9.7
d4.3
G2,.,9
92.5
89,6
91.3
62.C
92.2
92.7
9GS
91.5
8245
93.5
9032
87.5
Ble3
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PEARSONS#BENNETTESTi *BS+STATS I=3=-77

NO.

29
30

WEAN LEVEL

RANGE
S504N-1

F{R

0=4
65.6
74,0

76.5
17,32
bat2

!

L
6
8

N
[
4

)
il

5
o1
W27

8 c
64,3 BL.g
7041 73.4
75,2 7641
17.9 18.0

4453 La67

01 oz
7645 784k
7644 76,2
81.5 1.3
16.%5 17.1

3451 3e?1

Ex
Thet
Tl

79.7
14.7
25

MKe
7749
2.8

84,9
1847
2481

MK?
637
T4a8

1740
11.1
2a76

PiL
89,1
83,1

Bb.3
13,3
2

PNLC
85,2
83.6

88,8
9,5
2,21

ZHKFF  ZHKDF

79.2 7a.9
88,3 B8,y
a9,1 84,5
14,1 15.4
374 helly
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PEARSONS+BENMNETT TEST2 NBS+STATS 3~3-77

HOe o~A LA B8 c Dt D2 E? MKE MX7 PNL PNLC  ZWKFF  ZWKDF
1 86.1 81.6 85.5 B7.3 87.0 B5.2 92,8 BheB  GheB 4B 2843 9849
2 903 884k 98,2 89.0 48,2 A48.2 92.9 8o0.2 95.2 100.8 EEN 1
3 8840 86.1 87.9 86.6 B85.8 85,8 96.9 83.9 92.85 9B.4 Q7,2 9740
4 8346 Bl.6 B3.5 82.0 B1.2 B81.2 B87.0 7946 8840 9345 93.1 893.7
5 82.0 77.7 81.% 84,0 B83.7 8i.8 89,6 1.2 91.9  91.C Y4,9 95,5
6 82,1 80.3 82.8 80.7 79.9 80,0 85.8 78,5 86.7 92.3 92.10 924k
7 81.8 79.9 81,7 80.5 T79.8 79.7 B5.8 73,4  B6.6 97,2 91.9 92.5
] 8241 7.6 81.5 83.3 83.0 Bi.2 89,1 88.9 904 904 Q4,8 9544
9 78,8 7649 78,7 77.5 7647 7B.7 8249  75.7 83.4 8940 69.1 839.7

18- 7840 76,1 77.9  76.6 T5.8 T5.3 82.2 T4+  82.5 88,1 88,3 B8.3

11 73.6 7T1.6 73.5 72.0 71,2 T1.2 7841 7049 77.6 BI1 S4al 84.7

12 7845 7349 77.9 79,8 79,5 77.7 85.9 77,8  86+7 38,2 91.h4 9240

13 7545 73,5 75.4 73,9 73.1 T3.1 79,8 7T2:7 79.7 B8543 85.9 BB.5

i4 7544 T34 75.3  73.9 73.2 73.1 B80.1 73.0 880.0 83.9 663 66+9

15 73.6 69,1 73.0 74,8 74,5 72.7  B1,7 ¥3.6 81.7 81,7 B7.2 B7.8

16 7148 69,9 T1.7 70.5 B3.7 69.7 76,5 636 Thsedl B1.7 82,6 8343

17 16720 65.1 66.9 £5.8 B4, 8 6haB 7242 65,2 71.0 7646 7749 T8.6

48 B4el 62,1 64.0 6245 6l.7 BL.7 69,2 52.4 67+8 731 7449  75.B

19 88.6 86.9 8845 87.5 86.8 B86.5 91.9 85.1 93.9 95,1 96841 96.7

20 7543 73.3 7542 73«7 7248 72,9 79,5 7244 793 BhL.E 85,5 8842

76.3 78.6 78.1 774 7710 83,7 76.3 84.2 88.2 39,86 Fie3
26.3 26.2 2645 26.5 26e5 23.7 23.8 27.6 2747 2h.5 2hatt

MEAN LEVEL 78.8
RANGE 26.2

SOsN=21 6.97 ?.07 6.9 6.95 7¢33 Talal 7all 6.69 6452 7.7 7.02 6.76 6.72

R PR L R TR b Ay U i TR o




i A

PEARSONS+RENNETT TEST$-NBS+STATS 3-3-77

M =
O & ~N 5 q & WO
-

B b e e s b e e
9 DWW EF NN O

20

MEAN LEVEL
RANGE
SOeN=1

0-A
79.7
78!2
7‘..?
75.7
75.6
78.2
78.2
83.7
85,5
88,0
86."
86.2
8248
82.2
87.5
83.6
82.5
805"
8647
87.0

02.6
15.8
4466

ln
7.6

5.7
5¢3
6e3
el
Be5
5.6
745
7.7
81.9
794

C77.3

79,4
78.2
80.2
7740
77.5
79.1
79.4
79,2

7.9
Ba 6
1.71

B
78.8
7743
Thet
7542
75.1
7745
7648
82.0
83.1
8645
83.8
83.8
8146
81.0
85.8
81.3
81.1
87.5
84,3
84,9

81.1
1344
4e02

C
79.6
78.1
The2
7543
75.2
77.8
77.9
83.6
85.4
87.9
86,2
B86.1
82.7
82.1
874
83.5
B2.4
S0l
86,1
86.9

824
16.2
76

D4
B3.8
8245
4.6
85.0
Bholy
B7.0
E3|q
82.8°
8.2
86,7
83,7
8346
Bloly
83,3
85.7
84,42
41.8
86.7
85,1
db,. g

8heb
5.2
1.41

13
83.7
82.3
Bi4s2
B4a.?
864.2
36.8
83.6
B2.1
82.3

|36n0

82.9% .

82.1
Q442
83.0
846
83.5
Blek
Bhab
84,2
83.7

837
S
.35

Ez
81.5
80.0
B1.1
81.3
81.0
83.4
81.5
81.7
B2.3
Bbe1l
a43.1
8246
82,7
1.8
a%. 0
8241
80.9
B5.7
83.9
8440

82.6
6s1
1.67

MKE
88.8
874
8642
87.0
&7.2
89.2
B3.6
B7.8
88,2
91.1
89.2
88,8
89.9
BB, 4
89.8
88.9
86.7
90.6
903
89.6

88.7

4,9

1430

MK7
81.1
79.5
7843
78.9
79.i
81e2
80.5
BO. 8
80.8
Blhal
81.6
Bl.0
82.3
80.3
8246
41,4
73.5
83.0
82.9
8241

81.1
5.8
1.51

PNL
30.4
29,5
88.8
39,8
B9.9
92.2
90.3
8840
849.5
93.1
30.3
90+ 4%
916
90.2
91,7
91.0
87.7
92.2
1.7
91.1

90.5
Sab
1.32

PNLC
50.32
91,3
91.2
91,2
9244
Gied
9G.8
9G.3
91.8
93.1
91.7
91.3
932
91.3
92.2
92.9
8845
92.9
9244
92.3

9.8
5.8
l.28

ZWKFF
iy 7
93,49
8949
98,7
91,1
5246
8346
G440
9349
96, &
TR
93.9
95,9
TR
G449
95,
92.6
u,2
9640
9446

93.8
€.9
1.77 .

ZnKDF
95,3
93.5
Shed
Qued
91.4
92.9
Gba2
4.7
9h.5
97.6
95.7
Sheb
96,8
95.0
95.E
3544

33
et
b7
95.3

4.4
Teke
l.92
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Evaluation of Data on Subjective Effects of Noise
B, Scharf, R. Hellman, J. Bauer
EPA Contract WA 76-E213

SOURCE Author(s): Pearsons, K.S., Bishop, D.E.
- and lloronjeff, R.D.

Title: Judged noisiness of modulated and multiple tones in broad-band noise,

Reference: JASA, 1969, 45, 742-750. Also NASA report, 1968,

STIMULI

over 100 - octgve band noises plus tones, single
and multiple tones in broad-band nolse, and single

tones
Levels: 59-110 dB SPL overall

Number and type of moises:

Mode of presentation: free fleld

Analysis: third octave

JUDGMENTS

Attribute judged: Test I - loudness and wolsiness or acceptability
Tegts IT and III = acceptebility

constant stimuli =~ standard sounds were either a

Pgychophysical procedure:
. Jet, Noy, or octave-band noise

Number of observers: Test I - two groups of 20 03 each
Tesats II ond IIT - 20 Os each

QTHER

Special features:

Comments: Tests conducted with stimuli contalning relatively strong discrete
frequency camponents, L.e., 5/N at + 25 dB as measured in 1/3 octave

banda.

A=55




PEARSON ET Al.

NO.

[+ SR B N PV - ]

MEAN LEVEL
RANGE
SD 'N‘l

B~y

SER=1,

0=-A

90.1
88.0
874
A2.9
76 b

85,0
13.7
SehS

INST=L,
A 8
81.6 88,8
BYab 8746
87,1 8743
83.0 82.4
75.6 75,2
B2o4 8442
1.5 13.6
4a31 S.62

c
9041
8.0
LY
82,7
75.9

84,8
14.2
5.67

NOISE=NOY 3-8-77

D1
8846
8747
8744
89.7
85,4

87.7
held
1.59

bz
87.2
87.9
87.3
49.7
85.2

87.5
‘.IS
1.61

E#
87.9
88,0
az,3
86.0
83,0

864H
5.&
2. 06

MKB

9.9
92.9
93.8
92.5
88.3

31.7
5.5
2.16

MK7

83.4
85.4
Biely
83.7
79.8

8343
5.6
2.11

PNL

93.1
LR
934
95.1
90.6

3343
bo5
1.72

PNLC
964
1011
10041
.101.8
9,2

99.1

5eb
2404

ZWKFF
93.8
95.8
95.1
U445
90.7

Dby 0
5.1
1.99

ZHKDI
b,
LTy
7.1
Glhat
Q6.7
94,7

B3
248



PEARSON ET AL, sea=n1;, INST=A, NOISE=NOY 3=4-77

NO. o-A [A ] c 01 n2 E# MKE HK7 PNL PNLC ZWKFF  ZWKDF
80.1 71.6 78.8 0.1 7846 7742 77.9 81.5 T3l 8249 8E.2 4.7 85.3
73.5 T0.1 73.1 735 73.2 7344 73.5 796 Ti.1 79.6 86.3 B82.5 83.6
66.9 66.6 6648 6549 €649 66.8 66.8 T4l 6hab 7244 79.1 75.7 7746
62.4 6B2.5 61.9 62.2 §9.,2 69.2 B65.5 73.8 Bhe2 Thad 8t.0 751 7545
58.9 éﬁ-i 57.7 S8ek 67.9 6747 65.5 7244 6343 72.8 784 73.7 J4a0

o U & W

MEAN LEVEL 68.+4 5.8 67.6 68.2 7i.1 7049 69.8 TBels 6743 - TL 82.2 7843 73.2
RANGE 21.2 3.5 2t.1 21.7 11.7 1044 12.4 9.1 101 1845 7.2 11.0 1143
SDyN=1 8.53 5.53 8448 8.71 4,80 el 5.60 3.93 he58 4o b2 3483 h,91 4098
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Evoluation of Data on Subjective Effects of Noise
B. Scharf, R, Hellman, J. Bauer
EPA Contract WA 76~E213

SOQURCE Author(s): Pearscns, K, 8. and Wells, R.J.

Title: Judged nolsivess of sounds contalning multiple pure tones.

Reference: Paper presented at 78th ASA, 1969

STIMULL

"Number and type of nolses: 28 brosdband and multiple tone stimuli

(19 used in analyses)

Levels: GE: 78~92 dB SPL overpll; BBN: 81-90 dB SPL overall
Mode of presentation: free field

Analysis: third octave

JUDGMENTS
AT ghisinialo——

Attribute judged: nolsiness

Paychophysical procedure: adjustment - standard stimulus was a broadband noise,
The comparison sounds were varied.

Rumber of observers: two groups: BBN - 20
GE =~ 30

OTHER

+ N ——

Specisl features: multiple tonal components

Comments: The atimuli were constructed sounds ‘that were representative of high
by-pass ratio turbofan engine noises, GE and BBN data were in good
agreement.

A=58
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PerRksoms

HELLS,1969 (BBN) NOISE 1=19

z
o~ N N = O
>

L e o
o N U WM @ WO

19

HEAN LEVEL
RANGE
SOyN=-t

0-A
88.7
8745
8641
8640
85.8
8647
56.0
90,3
87.1
57.2
83.0
B2.4
81,5
83.8

84.7,

Bilehs
8244
82:4
88.9

8448
Qe k4

2.82

A

ﬂo’!
Tel
5.5
Se7
Slu
6.2
5.5
67.3
85.2
65.1
32.0
023
01.5
Ble 1
8i2.0
0it.7
62.6
2.7
8l1.2

8fea3
Pa2
Re22:

B
6841
867
45.3
8543
85.0
85.9
85.2
89,3
66.2
8642
82.2
8146
80.8
83.0
80.9
806
B8li.4
Bl.4
79.9

8hal
bt

2483

c
88.6
7.3
5.9
85.8
85.7
86.5
85.48
90.2
86.9
87.0
82.7
82.1
1.2
83.3
81.2
80.9
gi.8
81.8
803

8445
9.9
2496

01
9341
91.9
9.3
9047
89.1
91.3
9045
91.7
89.2
8940
90.2
89.8
89.3
91. 8
89.7
8945
915
91.5
89.9

90.5
bat

1.18

Dz

93.3
921
90.4
90. 8
89.2
91.5
90.7
32.2
89,8
89,5
89.9
89.5
B9.0
9.9
89,7
89.5
91.3
91.3
49.7

30.6
443

1.22

E#
90,5
89.3
B7.7
8840
86.9
8847
847.9
90.3
87l
8§74
86,8
86,4
85.9
89.5

87.2

87.0
8845
B8en
8648

87.9
Lab

1.27

MK&
96.7
95,8
Q444
94,5
93.+6
95,2
Qh. 6
97.6
95.0
9449
az.a
92.5
91i.9
FLTY
92.5
9243
92,7
92.6
91.2

4l
Bale

1.72

MK7

88e k4
8744
8549
8640
BhaB
8648
BBl 1
89.3
8645
86.4
85.2
84.9
84,2
8643
8he2
83.9
85,2
85.2
83.6

85.8
5.7

1.49

PNL

99,1
9841
96.5%
96.7
95,41
97.5
6.8
99,9
a97.2
97.1
35.9
95.6
95,
96.5
Ao by
T
95.7
95. 6
LT

9044
Slﬂ
1.58

PNLC
99,1
98.1
9?.1
6.7
95.6
96.5
96.8-
103.2
100.2
100.3
99.0
98.3
98,2
99,9
97.5
97.5
97.7
7.6
96.2

9843
746
1.77

ZWKFF
101.8
101.0
99.7
99.8
99,1
100.7
1C0C.0
10243
94,8
998
97.7
97.3
LT
98.7
9649
9646
9740
97.0
95,7

98.8
5.6
1.95

ZHKDF
16244
101.6
1G04
10G.4
93,8
101.3
1006
153,2
10047
10L.b
9840
97.6
96.8
38,9
9741
96.8
97.3
97.3
95.9

99.3
743

2416



05~y _

Ve dsons ¢

HELLS GE NOISES NBS

- =
WO WU WO
-

3 T T TN
O NGB WP M e o

19

MEAN LEVEL
RANGE
SO ¢N=1

0-4

‘0.8

844ty
8441

8445

83.2
3.9
83.5
92.2
87.8
88,2
55.1
83.1
83.4
81.6
78.7
T8.2
83'?
78.8
77.9

83.8
1443
3.95

STATS

A
éa.s
83.8
B34
34.0
8245
831.5
82.9
89,1
87.0
8745
85.6
83,5
d3.2
8l2.3
719.3
78.8
0.4
79,8
Tle b

836
1.9
« 30

3-10~77

] c
Q.2 20 .6
83.6 84,2
83,2 83.8
83.8 Bhed
B82.3 8340
834 43.8
42,8 833
91.3 92.1
87.2 87.6°
7.8 88.2
84,7 BieS
82.7 82,9
82.5 82.8
81.1 81.2
78.1 7842
7.7 77.8
83.0 83.1
78.1 74,2
?7.2 77.3
B83.2 843.5
14s1 14e8
3,95 4,09

D1
85,3
89.5
89.0
8948
87.9
89,1
88,5

92,7

90.8°
9L.4
92.9
91. 8
ety
901
87.1
8646
931
8842
A7.3

90. 0
8.7
2,32

n2 Er
9544 927
89.5 B6. 8
89.1 BEst4
89.8 87.2
88.0 85,3
89,1 8645
88.5 845.9
33.0 91. 9
91,5 88.7
?2-1 89,3
2.7 89,5
9.8 B7.6
90.2 a7.¢
9.1 87.6
a7.2 8447
86.+6 84,0
92.9 90.2
88.1 BSate
87.2 4.6
90.1 Y7els
8.8 8.7
2.36 Zel3

MK&

98'.6
92.9
92.7
93.1
91,8
32.6
92.1
98.1
96,7
97.2
95, 0
93,3
92.9
32,3
89,7
6940
3.7
Bglz
88,3

93.1
10.3
2.97

MK7

0.8
85410
84.6
BS.1
8345
Bieb
84,1
90.5
84,1
48.8
a7.7
85.8
85.4
8441
81.3
B8Q.6
86.2
8146
6047

8542
10. 2
3.04

AL
101.%
95,2
4,8
95,2
93,8
95,1
94,3
160,5
98.9
39,5
98,4
96.5
96, 0
94,3
91,4
50.7
95.6
91.9
90.9

95.5
10.7
3.15

PNLC
101.4
95,2
94.8
9b.5
95.C
9E.1
955
103.2
102.8°
1134
101.9
10643
99.6
9841
95.1
9k 0
98,3
92.8
92,3

7.7
11,1
Jab2

2HWKFF
10449
99.1
Q8.8
9943
97.9
G8.7
98.3
1637
16346
101.1
9. &
9748
97.7
9646
A4,
93.6
9748
9345
9246

98.1
114
3413

ZRKD
104,
991
95,
89.t
LY
39,3
98.9
10446
101.4
1019
9%4+6
9840
97.9
YEa?
94,1
93,7

- I- T

93.7
92.9

9848
11.7
3.35
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Evaluation of Data on Subjective Effects of Nolse
B. Scharf, R. leliman, J. Bauer
EPA Contract WA 76-E213

SOURCE Author (s): Quietazsch, G.

Title: Objektive und Subjektive Lautstdrkemessungen.

Reference: Acustica, 1955, Akust.Beih. 1, 49-66,

STIMULY

Number and type of nolses: 37 noises recorded from a variety of sources

Levels: &7 ~ 98 4% SPL overall

Mode of prescntation: 27 noises in free field; 10 noilses through loudspeakers

in diffuse field

Anolysis: one octave

JUDGHMENTS
A . AN

Attribute judged: 1loudnass

Psychophysical procedure: constant stimuli or adjustment

Standard: 1 KHz tone or a band of noise 500-1120 Hz

wide
Number of observers: 20

OTHER

Special fentures:

Comments: Observers varied only the loudness of the 1 KHz tone or the narrow band
of nofse, The SPLs of the 37 comparison stimuli remained fixed,

A-61

A et e e




QUIETZSCH NOISES FREE FIELD N8BS + STATS

NO.

O N W oo™

119
11
12
14
i5
17
18
i9
20
21
22
23
26
2?7
28
29
30
31
32
33
36
37

0=A
98.5
82.5
97 .4
6.3
82.9
9240
95.5

77.5

6549
9846
69.8
95,8
61.5
e ?
9% .1
61.9
63.6
6241
65.5
Tha 7
Ti.0

55,6
T 54,9

52.8
7045
65.9
75.2

A
9l
8.9
3.1
8.6

8245

89.6

9h.1

B7.6

69.7

87.6

§9.1

92.6

60.6

B8.0

60,2

60.6"

Ele0

61.?

6?-1

T“I?

Tpoﬂ

5B«5

Blhab

543

783

65.2

750

B
9246

"81.3

95.2
81.7
82.3
90+ &
95,0
T3t
69.6

. 95.0

69.4
95,10
61.0
9241
83.2
60.7
61.8
60.9
634
7340
T1.0
55,2
S4e1
52,5
7044
65.5
73.3

c
g?l 5
82.4
96,8
85.7
82.7
916
9544
77.0
69.7
98.3
63.7
35.8
61.3
LT
92.8
61.6
63.2
61,6
650
7T2.9
Ti.0

55.2

B4l
52.8
70,3
65.6
73.2

3=15-77

o1
93,7
81.6
99,2
83,9
88.1
96,2

100.0
73.3
5.4
-LY -
73.4
97.5
6641
e ls
82.2
6840
67.9
701
69.2
B3a1
Thal
6.3
61.7
G563
6.6
69.7
83.2

D2
93.2
8345
99,1
8345
88.2
36.1

1000
720
754
92,8
73.6
97+ &4
66.3
93.8
76.7
67.8
67.9
69,9
69,2
33.6
Tha?
63.9
61.6
5b.6
7645
70.1
83.9

Eg
92.2
B2.0
a7t
81.8
8544
93. 8
97.9
7243
73«2
93.5
1.2
96 0
Q4.2
92.8
Tha s
65.1
66+ 3
6742
67.1
82.7
T2ste
B1.0
58.8
54 0
73.5
69,2
§3.2

MKB
98.5
88.8
103.5
89,9
92.0
99,9
103. 2
Blsts
75.8
99.1
79.4
101,6
72.3
98.8
87.1
73.8
75.3
TheB
75,9
B5.7
78,8
B6.2
670
b2s4
794
77.1
86.0

MKT

91. 3
81.9
5.7
A1.,4
84410
92.+9
9b6e B
72.9
72.9
9245
7145
S4.7
65.9
921
76.39
B6. 4
677
6742
685
7742
70.9
59,3
60«3
55,2
71.1
65941
77.0

PNL
10144
90, 6
106.5
91,7
ELTY
102.9
10643
79.8
B0k
101.8
8046
IOLNY )
720
101.7
B7:6
?3.5
T4e 2
7449
75.1
8.2
79.7
6b.2
BBl
61.8
8141
75.7
8643

PNLC
10442
93,1
109. 8

" 9%k

97.7
106.2
109.6

82.0

83.3
105.,1

82,2
108.0

ThaS
105.0

9C.5

75.9

76.8

77.5

7.8

89,6

Bl.1

72.8

6843

64.9

BI’OB

76.7

89.6

ZACKFF ZWCKOF

16546
95. 4
109.2
9648
97.8
165.8
148.7
B6,.8
86.1
ithed
85.0
107.3
78.4
166.3
G4.2
T9ekls
8048
79.9
8201
BEa0
8440
69.8
7245
B7els
8344
81.7
85.3

116G &
96,0
140.0
97 ¢k
9844
1664
129,5
87.7
3649
1c5e4
65.7
i66.0
79.3
106.0
9449
BCa0
41.7
BLa&
83.0
8740
Bhabd
782
73.2
6641
837
83.0
46,5

L
98.-
88.1

1031
91.¢
92.5

121.¢

10540
84,5
82.0

1£3.0
83.0
1£5.5
76.0

104,08
32.0
78.0
8G.5
79,5
2.0
2.0
6.0
59.0
73.5
7Ti.¢0
464 @
87.0
8745



QUIETZSCH NOISES FREE! FIELD NBS + STATS 3-15-77

NO., 0-A A B c 01 02 E# MKE MK7 PNL PNLC  ZWCKFF ZWCKOF

MEAN LEVEL 7647 fa.z ThaB 7642 7945 79,2 77.5 B43 76,8 85,3 88.4 8946  3Ca.b
RANGE 4548  B1e8 2,7 45,5 4347 43,4 b3.9  blal L1e5 Ah.T 449 Al 4149
SDyN=1 15401 %2.?? 13.99 14,97 12,67 12,52 12.9C 12,07 12.17 13.41 13.46 12.51 12.52
MEAN DIFF =11.1 «i4.6 =13.0 =11.6 “8s3 =-8,6 =10.3 =3.& =11.0 =2.5 W5 1.8 2.5
RANGE 23.2 6.5 16,1  22.2  48.4 18,5 18.5 13.6 12,9 15.5 15,9 12.9 12.4
SOsN=1 5483 4015  4a39  5.69 4406 .25  Ae21 3,07 34,16 haD4 4,24 3.28 3,23

€9~y




QUIETZSCH NDISES NBS#STATS 3-11-77

NO. o-A A 2] c 01 Dz E# MK& MK? PHL PNLC 2WCKFF ZWOKDF Lt
1 7540 5.6 72.1 4.8 71.6 0.2 TLaG TBalk BY9.2 75.% TEaz 31,4 6247 T
. S4B 0.0 53.8 547 Bhyl 5.9 53,7 610 She 7 9.6 o137 BE. 9 669 -3

B £53.0 3.6 0.1 52.8 49.6 La,2 bb.9 Sh.2 4.5 5242 53.8 59,5 BLe7 53.
53.8 9,1 52.9 53.8 5341 5243 52.28 2944 l53.3 57.5 5943 63.9 650 B0,

13 LGe2 249 b7.7 49.1 475 46.8 W72 52.2 4743 0.7 52,0 570 5647 53.
16 48,9 37.7 4Bt 4B 7 45.0 43.1 38 46.9 2.2 46.6 LT- T 5445 5¢ 49,
24 49,1 bo7 47.7 49.1 49.2 48.9 47.9 56.0 S0.1 5445 55.9 62.2 63,1 Bl
25 573 T2 5645 5647 E5.0 65,1 63.1 71,3 6349 69.9 7245 7547 7645 Thal
34 51-4 2.1 E0.6 50.5 6045 BJ.8 59,4 6B 4 58.6 645 67430 68,3 69.3 6ot
35° BTkt 246 4445 LB49 49.9 49.7 L7.8 56.9 5Ga8 5G5.2 56.8 6245 €3.4 B2.%

[}

MEAN LEVEL 5440 4.5 5241 53.7 Sheb Sk 53.6 6041 53.9 5846 BC+5 65,2 66,2
RANGE 27.6 7.9 27.6 27.9 2646 27.1 27.1 29.5 270 29.3 3%.4 27.3 2743

- SO¢N=2 7293 18449 7,96 8.03 8,52 8,70 6.47 9,01 8.12 9,07 9.55 8,32 .23

L.

| MEAN OIFF “7¢5  S13a0  <3ub =748 ~6.9 =745  =7,9 =14 =Te6 =2.9 . ~1,0 3.7 ha?
RANGE 17,7 11,0 15.6  18.% 9.7 845 11,1 7.5 6.7 8:7 9.7 7.3 7.3

SOaN=1 6.72 3.76 b.27 6459 3.32 2.90 3.77 250 2.53 2458 2.83 2448 2.52

FEFEERW A -

P e,
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Evaluation of Data on Subjective Effects of Nolse
B. Scharf, R, Hellmon, J, Bauer
EPA Contract WA 76-E213

+

SOURCE . Author(s): Rademacher, H,
Title: Die Lautstirke von Kraftfahrzeuggerduschen.

Reference: Acustica, 1959, 9, 93-108

STIMULI

Number snd type of noises: 24 motoreycle noises

Levelg: 71-87 dB SPL overall
Mode of presentation: outdoors in open air (free fleld)

Analysis; one octave (non~standard frequencies)

JUDGMENTS

Attribute judged: loudness and annoyance

Paychophysical procedure; category estimations of loudness and a rating scale
from 1-8,

Number of observers: 20 - 25

OTHER

Special features:

Comments: Loudness and anncyance produce very similiar results,

A=65




Y

RADEMACHER NOISES NBS+STATS 3-3-77

NO.

O W oo N oM E W

18
19
20
21
r~/22
23
24

0=-A

81.0
791
84,1

87.2 -

88.9
83.7
89.6
83+0
91.1
95.8
18946
946
82.0
8944
Blyaly
91.9
B7.4
92.0
B6.2
ha 2
8447
789
87.10
SZ2e8

A
77,2
7642
T8.7
80,1
80,3
7946
81,7
82,2
86,1
a0, 1
85,2
89,8
79,5
80,9
79.7
7846
79.5
79.9
83,3
85.6
hes
72.7

.ﬂlab
bha

B
BDa.4
7843
82.8
85.0
85.9
81,9
8748
8243
89,4
7
87.7
93.6
81.1
86,9
83.0
8744
85,3
88,3
85,1
90.9
B80e0
T74l
848
90.6

c
81,0
79.0
8b,1
8740
8847
343.6
89.6
82.8
0.9
95,3
89,5
Y
81.8
89.3
Bh,3
91.6
87.3
91.8

86,0 .

93.9
Shaly
8.8
86.8

92.8

D1
32.2
B246
Bt 4 8
86,2
8741
85,1
88.0
8042
92.7
94.9
92.8
945
87,8
8743
86.2
86.9
86,2
8745
91.2
91,3
7944
78.2
87.1
904t

oz
3243
82.4
94.2
85,4
86a.1
8h.8
8649

"B9.3

92.3
4.5
92,4
94,2
874
86+2
8547
dh.7
85.0
8544
30.9
96«4
7648
77.6
86.7
88.6

¥

312
BG«5
B33
84.9
85.5
83.2
87.2
§7.1
5. 8
94.6
0.2
43.9
B5.8C
86.2
84,2
85,3
Bhel
BBelt
88.5
95.2
17.6
77.3
85.4
89.3

HKB

BE.B
7.2
88,5
9t 6
21,3
89,6
Glebe
92,5
95,9
98.2
95.9
98,3
90.0
91.86
89.7
91,6
90, 5
91. 40
9’.. D
95,8
848
83.5
91.0
4, §

MK?

79.2
7943
81.6
83.5
84,4
82.3
B 6
8541
83,10
91,9
8.9
9241
82.5
84,8
8246
8442
834
84.2
86.7
89,2
764h
7643
Bl4el
87.1

PHL
B7.8
88.9
30.5
92.3
93,4
31,6
93.7
95,3
99,0

109.7
99,0

106.5
92,7
93.8
9244
93.4
32,6
93,1
96‘9
98,1
85.5
Bl
93.4
9645

PNLC
89.9
91.86
32,5
9445
95.6
93.2
95.9
B
101.5
192.8
13244
103.3
95.6
95.5
A4a6
95.6
Gbe b
35.1
100.8
100.5
87.0
B&s3
9647
98,3

ZHCKFF ZWCKDF

S2.8
93.7
95.8
97.4
98.5
3647
a7.4
9844

“192.8

in3.0
10243
i03.8
96.1
9thal
9649
87 .2
9741
96.3
19c.0
1025
90.2
9.6
98.56
99.3

9343
9L, 3
86,3
97.8
98.9
47.2
97 .8
98.6
L1.13.1
1932.0
102.5
10443
95,2
Q8.5
97.2
G746
"47.5
4649
10GCe2
1038
SC.B
95.1
959,10
99,8

LL
83,
a3.
86.
B6.,
89,
89.
88,
A8,
96.
SBa
6.1
36,1
89,!
B3.¢
9.1
91.¢
6.0
9.0
94,0
4.6
83.10
83.0
91,0
91,0



19-v

RADEMACHER NOISES NBSHSTATS 3=3-77
NO. 0=A A B c 13 D2 Er MKb HK7 PNL PNLG ZWCKFF ZHWCKODF

MEAN LEVEL 7.4 09 854 7.3 B7.5 86.7 85.9 9.4 84.3 93.6 95.9 7.7 3841
RANGE 16+9 9.8 17.3 17.0 16.7 17.7 17.3 1448 15.7 16.8 15.8 142 14.2
SDeN~1 haBS  &a56 be5E heBG ' 4431 452 4.36 3.81 4e10 hae35. 4448 3.71 3.74

MEAN OIFF 2.2 =8.1 =ha2 “2adh =2+1 =3,0 =-3.7 1.7 =543 3.9 6.3 BaD Bats
RANGE 9.8 6.9 8.7 9.8 7«0 8,2 6.0 549 5.9 6.3 6.9 55 5.0
SO ¢N=1 3.19 2415 2.64 3e18 1.77 2402 1.90 1,63 1.68 1.62 1,65 1,63 1.67




Evoluation of Data on Subjective Effects of Nolse
B, Scharf, R. Hellman, J. Bauer
EPA Contract WA 76-E213

SOURCE . © Author(s): Robinson, D. W. and Bowsher,

Title: 4 subjective experiment with helicopter nolses.

Reference: J. Royal Aeron, Soc., 1961, §5, 635-637.

STIMULL
————
Number and type of noises: f£lve helicopter and jet moises

Levels: 88 ~ 97 dB SPL overall

J. M,

Mode of presentation; Loudspeaker listeining in a moderately reverberant room

(diffuse field).

smalysisy third octave

JUDGMENTS
et it

Attribute judged: Loudness and disturbance
Paychophysical procedure: paired' comparisons
Number of observers: 358

OTHER

Special features:

Cgmm.ents: loudness and disturbance produce very similar results.

A-68

T . s 2 it g,



ROBINSON + BOWSHER EQUALLY DISTURE HBS STATS 3I=1~77

MO

LI S Y I L o]

HEAN LEVEL
RANGE
SDyN=%

60-¥

o=-4

9343
96,9
88.7
95.5
91.0

93.1
8.2
3.32

A
87.6
§1.2
85,7
89.4
89,2,

88.6
5.5
209

t]
91.2
95.2
B7+4
3t
A0+

9145
?.8
2498

c
93.2
9647
8845
95.4
90.9

93.0
8.2
3. 34

D2
92.1
95.3
1.7
Q4 b
Q4.3

9346
3.6
1.56

D2
9146
95.2
1.6
33,7
Q4,4

3.3
3.6
1.64

E#
90.9
95,1
89,7
93.1
92.10

3Z2.1
Sele
2408

MKB

97.1
99,6
95,8
97.9
97.6

97.6
3.8
1.36

HK7

89.8
R
88.7
91.2
90.1

0.7
4o
1.78

PNL

99,3
102.3

98.9
10048
10844

10443
Jehs
1.34

PNLC
101.¢C
103.48
10040
101.7
19246

101.8
Je8
145

ZHKFF
16343
10445
161.9
104.2
163.4

103.5
4.5
1,01

ZHKOF
104.d
165.3
10244
104647

103.7

1040
5-3
1.49



or-v

ROBINSON#BOWSHER EQUALLY LOUD NBS + STAT 3-1-77

N

o

MEAN LEVEL
RANGE
SDeN~1

[V IR TV T

0~A

93.3
85.7
88.6
FL YR
907

92.5
Tel
2482

or.6
0s 0
85. 6
08.0
59-9-
¥
85.0
bole
1e66

A
91.2
3440
87.3
9240
95.1

9043
1% 4
2e48

c
93.2
95.5
88.4
940
906

2.4
Ta1
2.82

D1
9241
94,1
1.6
93.0
94, 0

93.0
2.5
1.1

D2
9.6
9440
91.5
92.3
ELTS

2.7
2.6
1.26

E#
90.9
93.9
89,6
91,7
91.7

91.5
4.3
1,57

MKbB

97.1
LIS
95.7
36.6
97,3

97.0
2.7
+ 39

HK7

89.8
92.2
83.6
89.8
89.8

90s 0
3.6
1.28

PNL
99.3
101.1
38.8
99.3
100.1

99.7
243
«89

PNLC
101.0
1024 &

99,9
100.3
10243

101.2
207
1.18

ZHKFF
103.3
103.5
101.8
103.0
133.1

102.9
3.5
«65

ZHKDF
10L.0
1k 3
10243
103.5
103.5

10345
4e3
(N

DT o T T Teoer iy A R s

e e Wb TS
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Eveluation of Data on Subjective Effects of Nolse
B. Scharf, R. Hellman, J. Bauer
EPA Contract WA 76-E213

SOURCE ‘ - Author(s): Spiegel, M,

Title: Priifung verschiedeter Lautstirkeberechnungsmethoden bel

diffuser Beschallung,

Reference: Unpublished (apparently), 1960

~

STIMULI
SE———
Number and type of noises: 20 noises, type of sound

Levels: Overall = 45«47 dB SPL; LL = 64 phons
Overall = 70-84 dB SPL; LL » 85.5 phona

Mode of presentation: pyffyuse Fiald

Analysis: piid ocrave

JUDGMENTS

Attribute Judged: Loudness

ungpecified

Paychophysical procedure; Adjustment-Matching noises in loudness to g
critical band of nolse centered on 1 kHz.

{(Noisea Varied)
Number of observers: 10

GTHER
« ——

Special features:

09_mentu :

a2
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SPIEGEL AT 64PHONS NBS STATS 3~1-77

NO.

O o N WS W N

_ -y
Foe e R e e pe e e
O 0NV S N ko

20

MEAN LEVEL
RANGE
SDyh=1

MEAN DIFF
RANGE
SO aN=1

0=A
6647
BBk
5144
6641
59,8
5646
47.3
4B b
59,0
49,1
56et
63.1
47.9
5449
53l
48.8
45.5
58a6
47,2
52,6

S5he b
2142
6o lole

“Qoly
21.2
G lply

A
55,1
57.9
5149

. 5he3

59,9
57,2
45414
4749
WTols
48,9
5641
49,3
4745
53,7
53,8
4645
41.9
5240
L7.8
5044

51.2
18.4

h,72

-12.8

ia.0

4,72

B
&ha2
5344
Sp.2
63.6
59.48
55.5
Lbul
4642
55.2
49,1
56eb
57.6
45.8
She B
53.4
48.0
4245
57.2
h6.5
51.1

53.1
21.7

6.17

-10.9

2147

6.17

C
66.7
5844
50.1
66!”
59,8
BG4
470
C1-T9]
58.7
49.1
56 ls
62.7
45,7
54.9
53.4
48.6
Glay e
58,6

LBus

51.9

54,0
2243

6.84

=1C.0

2243

B B&

01
63. 4
S8.4
Bl
62.9
BL45
66.8
5243
561"

54.5 N

51.7
S6.5
5843
554
54,5
57.0
55.1
4%.8
56.8
55,7
59.2

573
i7.0
4419

6.7
17.9
4419

Dz
6l.1
59.1
6145
60.3
60.6
66,9
52.3

" 56.5

52.6
51.9
56.7
57.0
3548
4.9
57.2
4.8
5G.0
56.0
5.7
59.5

57.0
1649
3.97

'?nﬂ
16.9
3.97

ot

B2 4
58.0
59,8
Bied
6040
65.4
5.6
55.7
53.5
5043

5645

57.2
5540
54.9
55.1
5243
49,5
5646
53.6
58.4

Sbets
15.49
ha22

=76
i%.9
he22

MKB

B4.2
63,4
63t
83.3
65.1
07.7
60,5
62,9
606
59,2
623
8646
63.6
59.8
63.7
56,8
5845
60,6
61.6
6344

62.5
9.2
2ot

‘1-5
9.2
2e kbt

MK?7

55.6
55. 6
56,2
S4a 6
5.9
SYeh
53.8
54,2
53.1
52.2
53.1
57.7
S5he2
22.7
55.5
3.7
50.9
She2
53.7
55.9

B4 b
8,5
1494

=Je &
8.5
194

PHNL

63.0
61.¢0
63.2
62,7
62.3
of. b
57.8
56.2
58,2
56.3
59,8
63.3
58.5
57.5
50.8
59,2
53.1
58.5
59.1

61.9

Bia.1
14.9
3.22

=3.9
14.9
Je 22

PHLC
Bu.2
B2.5
6443
6441
63.9
0.7
58,
B9.6
61.5
60.0
61.1
69.9
59.1
61.1
6244
U5
5"". 2
5946
6141
Bhed

2.2
16.5
Jefb

1,8
16.5
366

ZWCKFF ZWCOKDF

66,2
65.6
62.8
65.9
64.9
65.1
Bhaeb
6h.1
B4.5
63.3
62.3
69.2
61.0
£1.9
6644
63.7
57.7
Bbhk.8
63.0
64.5

63,3
11,5
2453

=l
14,5
2:53

Bbe®
075
B3t
houd
67.0
B5. &
6545
Ble5
65.6
L6
64eS
7Cet
82,1
Basl
67.5
Eusis

5%

Bbed
63.7
6E. L

6%.0
11.1

20443

1.1

2443

L
B4
B

B

64
b4
B4
B4
LY
B4
b
1
Bl
o4
B4
olb
Bh
o4
Bl
Bl



£L-v

SPIEGEL AT 85.PHONS NBS ¢ STATS 3=2+77

NO. 0=A A 8 c Di D2 E# HK6 MK? PNL PNLC 2ZWCKFF ZHCKDF LL
1 81,2 69.6 T8.7 841.2 77.9 756 76.9 7.7 70,1 79.1 B81.9 80.2 BU 5 B85.
2 43.9 834 83.9° 83.9 Bha3 8h46 84,1 86.1 78,5 8648 88.9 868.9 0.6 85,
3 75a% 75.9 The2 Tael B854 85.5 83.8 B4, B T77 87.6 90.7 8545 86.1 BS.
& 82.6 70.8 80.1 82.5 79.4 76.8 78.3 79.0 71.6 81.% 87.6 82.3 82.7 85,
5 B2.8° 82.9 62.8 82.8 83.5 B83.6 83.0 85,7 T7.2 85.5 B87.9 8644 88.5 85,
6 7546 76.2 ThaS Thel 5.8 85.9 Bhals 84,5 7.0 87.2 9241 B249 83.1 85,
7 69.3 674 68.4 69.0 T3 T4ae3 7246 81.1 T3¢l 80.8 82.0 86.2 87.0 B5,
8 0.0 69.5 678 67.7 77.6 T8.0 77.2 2.7 73.6 0.9  83.7 B2t 83.3 85.
9 7847 67.2 75.0 T8elt Thets 12.5 T3.4 79.8 71.6 8.0 B3.7 Shael Bhod B85,

10 T5.6 75.4 756 75.6 78.2 T8s4 76.8 83.7 TSt 83.5 B7.2 88.9 89.9 85,

i1 7949 79.86 T79.8 79.9 79.9 80,1 79.9 83.1 7446 82.7 B5,.3 Blal 8643 85,

+ 12 82.0 65.4 7644 81.6 75,2 72.0 73.5 7.1 68.7 771 81.2 8045 811 85,

13 71.9 74.5 6%.8 69,7 TG94 79.8 79.0 84.7 75.5 82.9 B6.3 83.6 84.7 85,

14 80.1 78.8 80.0 80,1 79.8 80.2 80.1 83.2 75.8 L1 89,3 B7.1 4.8 85.

15 T6als 78.8 TBels T8eke B82.0 82.2 B0.1 85.6 7.0 86.1 aB.4 8946 90.6 B85,

16 73.8 71.5 73.0 73.6 80.1 79.8 773 82.7 7544 BhaB BBl 8749 86.1 B85,

17 705 66.9 67.5 69.4 ThaB 75.1 Th,5 83,3 T3uts 80.7 81.0 8443 85.2 B5.

18 8046 Tho0 79.2 a6.6 78.8 T840 76.6 81.4 4,2 82.% B85.2 85.7 8740 85,

19 727 73.3 7240 71.9 B81l.2 B1i.2 79,1 83.9 75.8 84.9 88.8 6.8 8745 85,

20 75. 1 T2.9 7346 Thohe 81.7 82.0 80,9 dbol 7648 85.2 89,8 8645 8744 85,

MEAN LEVEL 77.0 73.6 1545 765 79.7 793 78.7 82.7 Theb 83.2 86.5 85.2 86.2

RANGE 1.6 18.0 164 1602  11.5 13.9 11.8 G0 9.8 1345 10.9 Tele 1Ge1
SDyN-1 Yyt 5,28  4.85 5.13 .46  4.09 3,55 2.69 2459 2«90 3.17 2,72 2495
MEAN DIFF =845 =11.9 =10.+0 -9,0 5.8 “be2 6.8 -2.,8 ~i0.9 2.3 1.0 L} o7
RANGE 1446 18.0 1844 16.2 11.5 13.9 11.8 9.0 9.8 10.5 10.9 Quls 10.1

SDsN=1 hab2 5.28 bedd 613 3.46 La09 3.55 2.63 2459 2.9 2417 2.72 24395
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Evaluation of Data on Subjective Effects of Nolse
B. Scharf, R. Hellman, J. Bauver
EFaA Contract WA 76-E213

SOURCE Author(s): Wells, R. J.
Title: Jury ratings of complex aircraft noise spectra versus calculated

ratings.,

Reference: Paper presented at 80cth Meeting of ASA, November, 1970

STIMULYL

30 Jet Adrcraft sounds: 15 actual engine nolses

Number and type of noises:
15 filtered engine noises

Levels: 73-83 dB SPL averall
Mode of presentation: FPree Field

Analysis: third octave

JUNDGHENTS

Attribute judged: Annoyance
Peychophysical procedure: Adjustment - standard only adjusted
Number of observers: 35

OTHER

+ M
Special features: Nolses contained single and multiple tonal components,

Comments; RC filter depressed the high frequency region, centered ot shout
' 3000 Hz, by as much as 15 decibels.

A=T4
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WELLS,1970 NOISES 1-30

N

O o0 N OV F W N O

R NS RN NP B e B o b e =
LT - U T PV I O = BT+ TR < T T Y € S IV R U P G

0=A

?7. 1
7748
Tha B
774k
Theb
?7.5
77.9
76.2
73.8
7344
7248
7246
72.6
That
7.7
8044
83.1
79.9
82,7
7640
78.2
77.6
T4
Tied
73,0
7246
73,3
73.3

A
75.8
T4.6
73.5
7445
75,1
78,0
77.7
7642
7443
Thol
73.2
73.3
72.9
73:4
727
Thd
Tha8
73.1
73.8
7344
75.7
73.6
Thed
7243
T2els
71.8
T1.9
7245

B
76.0
7547
73.2
75.0
The2
7741
7.2
754
72.8
72.5
T1l.7
71.9
T1.3
72+9
73.9
7.6
79.2
76.1
78.1
73.9
7bel
16.2
76.3
71.6
7i.1
70.7
71.3
71.3

c
76.8
7744
7ha?
76.8
Zheto
77.2
7746
75.8
72.9
724
7147
71.9
71.3
73.8
7740
8041
B2.7
7944
8242
75.5
77.48
77.2
79.0
7249
7iet
71.1
7243
71,6

D1
82.8
81.7
B1.7
82.5
81.8
83.5
B83.8
83.2
83.2
8245
82.1
83.0
81.2
80.7
81.2
80.6
8141
80.6
81.2
79.9
B1sk
79.3
81.1
80.7
80.4
80.1
607
8u."

D2
B2.7
81.7
81.7
82.5
42.1
841
83.9
83.2
8341
82.6
8240
82456
81.5
80.9
81.0
B0a4
80.7
80,5
80.8
80.1
81.8
73.2
1.0
80.8
80.6
8g.2
8046
80.8

E#
8044
79.9
79,6
BC.6
79.5
81,1
81.6
80,1
80.6
80.3
79.7
79.6
8G.2
79,1
78.9
79.2
80.1
79.3
79,9
78,1
79.5
77.8
7940
79,2
79.4
78.7
78.5
79.9

MKB

87.8
B8.0
86.8
88.0
86,4
8.6
88.4
88.C
85.6
85.2
85.1
85,2
85.4
a7.2
87.1
87.9
83.0
868.0
88.6
86.5
8343
87.1
88.3
8646
86.7
ae.0
85.7
864k

MKT

79.9
79,7
T8. 4
79.6
T7.5
7T3.4
81.2
79,0
775
7.0
77.1
77.4
76. 8
7840
7845
80.1
80.7
79,5
8.1
77.9
79.1
78.5
79.2
772
7.2
T6.7
77:3
77.0

PNL
89.4
88.6
881
89.3
87.5
20,1
89.9
§9.8
8748
87.0
8740
37.9
Bt
870
87 « 8
884
88,7
834
88.9
8741
894
8647
89,3
B6a42
35,3
85.6
B7.2
Bb.2

PNLC
91.14
89.7
89.8
3048
90.9
ELTRN
91.3
93.6
90.2
89.8
89.0
91.3
88,9
9.8
89.6
89,7
88.7
89,8
9G. 1
0.2
93.1
848.¢C
93.0
884
88.0
874
I
88,6

IWKFF
93.5
G3.4
91,5
93.2
90.7
92.1
93.9
91,3
88.8
38.2
BBl
A7.8
87.3
1.0
91.8
93.9
EL T3
93.2
9442
91.5
2.8
9243
92.6
89.2
8843
88.6
9.4
8643

IWKDF
CYRR
TN
92.1
93.9
9144
92.7
CTAS
91.9
89,3
88.8
8940
8841
8840
9148
92,5
Y7
95,4
93.9
95.1
9243
93.5
33,2
9344
9040
89.2
B9t
9C.1
8.3




WELLS,1370 NOISES 1-30

NO. o=A A 8 c 01 b2 Ez MKB NK? PNL PNLC  ZWKFF  ZWKOF
29 78.5 72,9 TN T7.7 79.7 79.7 78.9 8.7 73.1 87.1 89.6 9241 93,1
30 -83.2 71.6 777 82.7 79.8 78.9 T8et 88.1 79.2 B7.2 8843 92.7 9345

MEAN LEYEL 76.5 73,9 Thel 758 8144 814 79.6 87.2 78.5 ar.sa 90.1 1.2 92.0
RANGE 1046 Bk 8.5 11.6 445 5.2 3.8 3.9 o 48 67 o2 Tely
SDyN=-1 324 1.59 Z2elels 3«52 1.23 1.30 » 86 1.19 1.20 1.32 1,68 2.22 2.27

9=y
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Evaluation of Data on Subjecrive Effects of Noige

B. Scharf, R. Hellman, J. Bauer
EPA Contract WA 76~E213

SOURCE
Title:

Reference: Unpublished (about 1970)

STIMULL
e ——

Number and type of noises: 33 aircraft

Levels: 74-86 dB
Mode of presentation: free fiald (7}

Anglysts: third octave

JUDGMENTS

Attribute judged: annoyance
Fsychophysical procedure: adjustment

Number of obsarvers: approximately 30

OTHER
+ EEE——

Specinl features: spectra in 3 graphs;
aennoying specrra

Comments:

A=T7

Author(s): Wells, R. J,

each group has equally

et 74 i ot s T Rl L e R M



WELLSyUNPUBL 1 NBS#STATS 3=3-77

NO. 0=A A 8 c o1 02 E? MK& MK? PNL PNLC ZwKkFF ZHWHKD
1 8640 77.5 82.6 5.7 83.5 B2.5 82.2 89.9 82.5 90.7 30.7 S96.3 97
2 781# 7647 77.0 T7.8 83.8 8440 8243 90.5 81.6 90.7 91.5 9446 EED
3 81.0 77,3 78.7 80.4 Bhad B4, 2 82.9 91.5% 8245 91.3 91.3 95.8 96+)
& , B81l.7 774 79.9 81.5 83.5 83.2 81.9 90.¢C 82.2 91.2 ° 91.2 95,48 96
5 80.8 -1 78.9 8046 83.2 83.1% 81.8 89.9 81.7 90.6 91.5 95,1 95.¢
b 78.5 76.9 772 78.0 B83.6 83.9 §2.2 90.7 81,7 90.9 92.0 94,7 95.4¢
4 2.8 7841 B0.8 82.6 84.0 83.7 82.4 90.6 2.8 91.5 91.5 96.5 9741
8 76.8 7548 75.7 76k 82,1 782.2 80,4 87.9 794 48.2 91.8 92.8 9341
9 79.7 76.5 78.5 79.5 82.9 82.8 81.0 884 80.9 89.7 96.8 4.5 95,1

i0 763 767 . fE-B 75.7 85. 4 B5.7 83.2 89.1 80.9 91.4 94.2 92.7 9340

11 79.6 7943 T9.1 79.3 85.5 85.5 83.1 89.5% 81.8 91.6 93.2 9544 9641

|
’.. MEAN LEVEL 802 77.1 7845 79.8 B3.8 83.7 B2.12 89,8 8L.6 30.7 91.3 94,9 35,7
; R“NGE 907 3-5 7!0 10!0 3.? 3!5 2-8 3|6 3-“ 3;‘1‘ 3.5 3.8 »-3
SDyN=1 277 93 2.13 2486 1.06 1.11 85 1eflts + 97 « 38 1.04 1.25 1.2




HWELLS yUNPUBL 2 NBS+STATS 3~3-77

NO.  0-4A A B

1 77.8  76.5  77.6

2 7640 75,9  75.1

3 77.9 78,2 77.8

4 TPe6 7719 7745

5 The? 7502  The2

& Tha®  TS.1  Thal

7 75.0 TS  Thab

8 75,0  Thatr  Tha3

9 7541 75,3 T2

10 TheB 75.2  T73.9

11 7642 76,8  75.6

B Y- 79.8 75,7 7.7
g MEAN LEVEL 76,2 75.9  75.5
RANGE ¢ 6.2 3.8 3.9
S0 4H-1 1,69 1,23 1,62

c
77.8
75.5
77.8
77.5
Th2
Thal
745
Thed
Tha3
73.9
75.7
79.5

75.8
5.6

1.88

158
808
8440
82.8
éZ.S
8345
83.5
81.0
81.3
8h.6
8LeH
8647
81.8

83.1
5.9

174

D2
B0.9
84 40
82.3
82.5
B34
B34
81.0
81.3
84.5
Bhab
B6.2
81.7

83.0
5.3

1463

Ez
793
Bluh
80.6
BG.3
81s1
31,1
794
79.6
82.6
82.5
83.0
80,2

80.9
3.7

1.27

MKB

8641
8745
87.2
86.9
6743
87.2
86,5
86.3
d8eu
88.1
8848
B84

874k
247

« 87

MK7?

78.5
7942
78.6
7843
79.1
79.1
78.3
T8¢4
8l.1
79.8
8549
8346

79.2
2.6

«92

PNL

8648
B9.3
87.9
8745
4944
89.2
BE&.7
&7.2
904
af.2
91.6
83.3

8448
4.9

1457

PNLC
§9.3
91,5
a1.{

- 90.6

92.3
92.6
88.2
4843
92.9
93.5
9645
89.3

91.3
8.3

2443

ZWKFF
91.9
92.1
91,3
91
90.9
90.9
9143
91.3
91,6
9043
1.4
Gl ly

91.5
"'1

1.63

ZWKDF
92.7
9245
92.2
Gia4¢
9148
91.4
Y243
9243
91 ,.€
9Gat
Q1.6
55.¢

92.2
Lok
1.1

TYTT T S v E SYEF YR S g
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HELLS yUNPUSL 3 NBS+STATS 3-3-77

=
o2 N0 W P w0
-

-
(=]

MEAN LEWSL
RANGE
SOyN-1

0=-A

7.1
77.8
781
7643
79,3
76.9
7T6.8
Thel
7649
77.0

77.0
5.2
1.33

A
77.7
7844
78.4
76.b
78.4
77.5
7546
7hsb
That
76‘2

T7.4
3.8
1. 32

B
7643
77.2
7745
7640
79.0
T6els
75.4
73.3
75.7
75.9

76.3
5.7
1.50

c
7643
77.2
776
7640
79.2
7E.5
76e1
7343
760
76.3

TEuke
5.9
1.48

01
06.2
8640
86.2
83.3
83,3
B4 8
83.3
83.7
8hed
43.7

Bh a5
2.9
1.24

oz
86.1
46«10
861
83.2
83.3
84,8
83.5
3.6
Blhod
83.8

845
2.9
1.20

Ez
83,8
8344
83.3
86,9
1.5
81.7
81,86
8144
82.48
81.9

82.2
2«9
1.00

MKb

g8.6
38,5
894
87.1
87.7
68,8
88,.8
B7 .4
89,4
89.1

3845
2e3
83

MK?

8d.8
8G.7
81.3
7942
80.3
80.2
80.2
79.2
809
BB

80.3
2s1
«70

PHNL

90.6
91.1
91,7
88. 6
43.1
9049
89.3
89.5
9046
ED Y]

90.1
3.1
+« 99

PNLC
2746
93.8
93.6
8840
892.2
9510
91.5
9245
921
92.5

92.3
Se0
1.51

ZWKFF
93.4
42.8
93.9
92,1
93.7
9246
92.9
GCals
930k
93.7

52.8
3.5

1.06

ZHROI
Zal
93.¢
ELTS
33e1
Gb ¢
9247
93.7
9[.9
94, 2
S4,5

93.9
3.7
1.1
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Evaluation of Data on Subjective Effccts of Nolse
B. Scharf, R, Hellman, J. Bauer
EPA Contract WA 76-E213

SOQURCE _ © Author(s): Wells, R. J.

Title: A new method for caomputing the annoyance of steady state
nolse versus perceived noise level and other subjective messures.

Reference: Paper presented at 77th Meeting of ASA, 1969.

STIMULI

Number and type of noises: 119 broad-band noises
with tones, pure tones, octave bands, etc.

{plus one standard noise)
Levels: 70-95 dB

Mode of presentation: gnechoic room (Free Field)

Analysis: third octave

JUDGMENTS

Attribute judged:  annoyance

Pegychophysical procedure: adjustment; all sounds adjusted to match
16-noy contour noise

Number of observers: 30 :

OTHER

Special features: single and multiple tonal components

Comments: -12500-Hz tone and 1/10th octave band omitted from analysis
~gome sounds with significant energy greater than 10,000 Hz should

be omitted

A-BL




78-v

WELLS 300 SERIES NOISES 1-20 NBS+STATS 3=-10-77

=
o
-

MEAN LEVEL
RANGE
SOeN-¢

S W e NOWmE W N

D-A

93.6
89,8
B3, 4
81,5
85,2
B0.1
T247
73.48
71.6
90.0
85.6
83.2
83.0
40.5
79.4
Th a0
Tha3
8646
86.8
61.9

8149
2240
620

A
65.6
712
7.4
80.7
Tha 8
8l.1
73.9
73.9
69.1
T1.7
The b
T8.6
Bl.9
Bl.4
80.5
75.1
4.3
Theg
The2
79.6

75.8
16.3
habt3

B
82.9
Bhatr
B2.8
81.5
833
8041
72.3
721
67.3
B4.6
83.3
8246
82.9
80.5
79.3
73486
7245
83."
824
81.3

79.7
1735
5.09

G
92.5
89,5
834
84.5
45,2
ag,. 0
72.2
7240
67.2
89,7
85,5
83.2
83.0
Bn“‘
79,2
73,5
7T2.4
B4
86.s
81.48

81.3
25.3
6.76

D1
81.6
8248
82.9
8141
82.8
8544
Bhed
82.2
75.1
83.2
82.6
82.7
B2.6
85.6
86.7
84,8
82.6
82.7
81,8
62.0

82.8
1146
2.32

02
75.6
79.1
83.1
LB
8046
8642
33.6
83.1
The?
79.4
Al
8246
8340
361
87.0
4.5
83.3
8045
79.6
8241

81,8
1243
320

33
7745
80.7
830
1.0
81,08
82,4
80.2
82.3
7544
81.1
83,7
82.8
83.0
82.7
83.0
81,2
82.6
8146
80.5
81.6

81,3
7.6
1.90

MK&

82.7
a2.7
82.9
848
823
85.3
Bi.8
83.9
81.2
83.1
81.8
8§24
8446
86,5
85.1
84240
83,9
4648
87.4
48,2

83.9
7€
2«00

MK?

72.5
7446
T7.3
TE4h
7545
7046
75.1
75.3
69.3
75,0
T4.8
76.4
T7.2
76,9
76,8
T4.8
75.7
78.8
79,4
80.3

7548
107
2e5h

PNL

84 okt
84 .7
85,6
84,8
8449
88.1
85.8
el
765
B4, 9
83.5
84,5
85.
88,40
a8.0
85.8
8429
dfa.1
8.4
B8a5

85. 4
12.0
2.67

PHNLC
BG.8
9.4
B8.8
B88.6
88,1
92,1
92.5
A0l
83.2
89.5
86.8
d8.1
89,3
9143
93.9
924
9145
B8.1
B8l
8845

89.4
1647
2447

ZHKFF
0.2
87.10
4.0
86.0
8449
865.2
81.6
79,5
GB.6
676
84.5
5.1
882
B87.5
3646
oha9
80.2
c.9
92.9
93,4

85,4
2“.8
Beted

ZHWKD
ad.!
87.:
Bt
87.¢
854
85.4
0.6
81.1
709
B7s7
85,0
862
9G.1
7.8
86.2
84l
81.7
91.7
93.7
Dl

G6a.2

23.5
B.23




HELLS,300 SERIES NOISES' 21-42 NBS+STATS 3-10-77
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19
20
21
22

HMEAN LEVEL
RANGE
SOsN=-1

0=A

+ 79.5

7445
77.6
93,0’

. B0.0

82.10
Bhale
90.7
634 s
796
86.2
76a2
77.6
7i.1
30.5
73.3
Tha 0
T4.3
The1
71,5
753
B0.9

79.1
21.9
5.856

A
7643
Thels
Tha3
TheS
7640
81.2
7345
1.7
78.9
T8.8

75,0

7.2
78.7
72.3
uil“
The5
75.2
Tha3
73.0
1.4
73.9
9.6

7543
118
3.07

B
7840
73.9
75.9
B7.5
80.3
82.0
8244
85.4
82,9
79.6
8440
76.2
77«5
70.7
80.5
T3.2
3.7
7245
712
6946
72.1
75.7

77.5
18.0
5.13

c
79.3
The 2
TTek
g2.7
8048
82+0
Blhal
904
8344
79.6
8642
76.1
7744
70.6
B0s4
73.1
73.6
724
7142
69.5
72440
8043

7845
232
635

Di
804
8i.4
796
8641
BO+lo
81.6
51{&
83-5”
83.0
79.0
83.3
B81.2
85.0
82.7
8543
Bi.2
85,2
8245
79.6
79.1
B0+6
76+1

81.7
1040
2+ 42

D2
Lok
8.4
79.5
8243
80.8
B241
79.4
79.7
83,2

7946

3!..0 '

82.2
8542
2.1
86,1
81.3
84,7
83.4
80,1
80.H
81.0
The]

B81lek
11.4
239

E#
79,0
78.7
77.7
84,0
B0a5
82.1
80.8
Bl1.3
8§3.1
79.6
8243
78.4
81.2
78,7
82.6
77.3
41,3
82.7
80.6
79.8
Bl.4
T44b

80.3
Selt
2. 22

MKE

87.3
85,7
86.3
ABs &
80.7
85.1
8G.8
8346
83.5
82,5
83.1
81.8
83.9
80.2
86."
80.5
83.0
84,9
8§5.2
82.0
85.9
LE Y]

83.8
7.1
2415

MK?
734
7840
T8a7
784
ThaB
77.1
73.7
754
7.7
The?d
76.2
7240
TB‘B
3.4
77.6
721
76,3
76.3
7545
73.2
7644
76.5

75,9
7.3
2404

PNL

87.5
B7.2
86.8
88,4
83.2
85,5
83.3
85.6
860
8246
85.6
8,3
8741
84,2
89,0
83.7
86.9
85.1
81.8
82.0
82.8
83.2

85.1
7.2
2411

PNLC
87.5
BT-Z
86.8
9241
86.2
89.5
B6.8
89,8
9040
88.2
089.7
935
9043
30.4
92.3
843
33.6
91.0
87,0
86.7
89.1
B83.2

88.9
10.4
2sh1

ZnuKFF
G3ek
91.2
92.4
9Ge3
81.7
A6a7
83,7
B745
849
83.:3
85.8
80.8
8542
8Ce2
8646
79,5
Bhel
B0k
739
7548
76.5
90.3

8443
1.5
Bebl

ZHKDF
Qi d
91.8
93.2
SCa
82.6
484+86
34
87.6
8549
8545
8B4
Blels
84.9
749.0
87.1
79,2
53.2
81.9
Theb
77.8
78.9
91.2

45,1
17.7
Bell
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WELLS PLOO SERIES NOISES 1-30 NBS+STATS3-10-77
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0-A

B1.8
81.5
86.56
TTel
7046
79.0
79.2
791
73.8
827
81.6
83.3
80.7
§1.6
8240
1.1
B1.2
79.1

8243

77.9
a5.9
71.8

T BB.T

Tha?
73,3
75.8
69.9
60e1

A
70.5
724
70.1
71.1
66.7
7245
68e4
69.3
69.4
711
7243
718
7146
71.5
73.2
71.7
71.8
69.9
71,3
71.8

" B7.5

6844
61.0
70.5
62.1

- 67.5

6%9.5
68.2

8
TBels
77.6
81.0
T3eh
7143
75.1
73.9
73a5
70.2
77.9
T7ekt
78.5
76.7
771
78,1
7743
77.3
T4.9
80.1
76.3
80.2
6847
63.6
72.1
67.0
69.9
68.5
5.6

c
81.5
8140
B6.2
7649
76.0
78.5
78,7
78,2
73.3
82.2
8142
82.9
80,3
81,1
81.6
80,7
86,8
78.6
82,2
77.7
35,5
71.3
68,1
74,3
72.5
Thb
6945
79,7

D1
78.1
777
79.9
75.9
75.1
74,9
75.0
75.5
76.0
77.5
77.9
78,5
77.5
77.9
78.5
7.7
77.9
76,1
79,5
7604
78,7
72.6
70.6
71.6
69.2
73.5
7642
7544

na
760
77.3
76.8
76.1
T4ae2
Tha5
7443
74.5
760
76,2
77.0
76.9
76.0
76,7
775
7645
7ba.?
75.2
7.2
7645
75.1
T3+4
9.8
T1.7
3.1
72.8
71642
73.5

E¢
7649
77.1
77.9
73.6
72.2
745
73.9
74.9
72.5
76.5
76.7
77.0
76.0
76
774
76,86
76.8
Thol
7845
7643
7645
£9.9
67.0
71.7
8.7
73.3
72.3
T4el

MKG

85.0
B5.6
87.1
Bhel
82.2
84.2
Bh, b
86456
81,8
B5.7
B5.8
86.7
B5.4
85,7
B6.5
85.8
870
4.1
828
82.5
83.9
794
76.2
80.3
79.5
Blee?
TBels
8344

MK7

76
7744
77.6
Tae2
73«4
Tha?
75.3
7544
71.9
77.3
78.90
78e2
773
77.9
7845
77.9
7.9
7349
Thaedl
Téal
Tue?
63«9
87,4
f0.2
63+5
7248
6846
Tha5

PHNL

85.8
Bh.2
87,7
84l
B2+9
83,4
B3k
3347
B2+7
Bb.0
85+3
8648
8544
A5 b
B¢l
83.2
85.3
8L 2
B4 0
3341
8445
7345
7645
73.9
7.7
81.8
0.0
43.5

PNLC
88,2
8.5
0.4

© 89.0

B7.8
88.9
86.2
B8o.6
88.8
87.0
86.7
B749
87.3
872
8746
861
B6e2
86.8
874
8645
g87.18
8641
83.2
85.6
81,0
84,4
86.+6
85,2

ZUKFF
30.2
90.7
91,8
8.3
B87.6
3649
89.4
8843
8542
31,5
31,9
32,41
31.3
91.8
9244
91.4
91,4
§9.8
87,0
8643
38,5
6245
8046
Bl
83,3
84,7
80,1
88,3

ZWKOF
91.0
1.6
9244
492
Rs 2
SGe1
904
9.4
5. 8
92+ 4
92.9
33,4
92,2
92.6
93,3
F2am
92.3
9.6
a7.7
8742
49.0
8344
81.1
854
84e5
85.8
80,4
89,8
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HELLS P400 SERIES NOISES 1-30 NBS+5FATS3-10~77

NCa
29
30

MEAN LEVEL
RANGE
SOyN=1

0-A
80.2
85.10

791
17.9
byl

A
69,9
701

69,8
12,2
2.78

B
755
79.3

7449
17.4

4430

c
73.6
8L4.5

7846
18.1

4.53

D1
75.6
T84k

76.2
10.7

2.61

1 ¥4
Thel
75,9

75.2
B84k

2.12

E#
Theb
7646

The?
11.5

2.79

MKE
3t
B6+6

83,8
10.9

2.77

MK?
7546
77l

Tha?
11.5

3.21

PNL
84.0
86.9

83.7
11.2

2.79

PNLC
85.8
8d.6

86.8
CrEs

1.84

IWKFF
B9 b6
91.5

8844
12.3

3455

ZWKDF
90.6
92.3

89.2

. 12.9

3466
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HELLS 400 SERIES NOISES 31-60 NBS+STATS 3-10-77

NO.
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a=-A

78,9
79.3
802
79.7
81.4
75.2
7he3
68,5
7.1
71.0
7440
9.7
7648
7545
805
8042
814
79.0
75.9
73.1
7
7346

71.0

Gba 8
7240
68.2
81.7
81.3

A
68+6
670
706
67.7
69.3
68a1
73.3
66,3
70,3
6844
7244
68,1
69.7
67.0
71.5
69,10
70.2
68,8
75.0
7T1.2
71.8
72,1
7045
67.8
69.7
60.8
71.5
70.1

B
T3¢k
73.5
75.2
73.9
75.4
70.6
741
67.0
75,3
70.1
735
68,3
7449
73.6
7647
75,9
78.9
76,6
759
726
760
7343
70.8
6644
7049
65748
78.7
78.2

C
78,3
78.7
79.7
79.1
80.7
4.7
Tha2
68.2
7.0
70,9
4.0
6%.4
76.7
7545
8g.2
738
81l.3
78.9
75.9
73.1
774
73.6
70.9
6644
71.9
67.9
81.5
1.1

01
Taed
74,8
75«1
T4ed
75.8
Tied
73.7
7442
75.8
7245
74,3
7.1
7640
That
760
76,8
78.3
76.2
7544
TS. 4
76.1
T3e4
Thed
77.9
4:T%4
784
78.0
77.8

o2
73.6
73.5
ThoO
73.0
Thed
The5
T4.3
73.7
Tu7
72.2
TH5
76.6
5.0
72.3
Th.7
75,3
7640
Th.2
7640
75.2
75.2
73.7
74,9
77l
7645
77.48
7641
7548

E¥
T2k
72.7
74,0
72.9
T4a5
T1.6
7he2
71.0
Tbe?
71.0
73.9
73.6
74,6
72.9
75.3°
7548
7T7.3
75.2
75.9
73.8
754
734
73.0
Thad
Thel
74,6
77.1
767

HKB

42.9
82.5
84,2
az,9
85,48
8i.7
80.8
79.9
83.2
79.1
B3.1
81.8
B83+3
79.2
83.7
82.9
83.3
81.8
82,0
81.0
8245
Bl. 6
81.6
79,3
Bi1.7
60,2
82,7
43,1

HK?

73.8
T4.5
7543
Thod
76.0
72.1
71.3
71.3
Taa?
7de1
73.8
73.2
The8
70.3
74.8
Tee 8
Tho bt
72.7
73.0
Tl
Thel
7146
736
Tie2
T4
72.1
The B
T

PNL

B2.8
52.7
83.2
81.7
83.3
82.32
800
80.8
3.6
78.2
82.4
843.3
83.7
79.6
B2.9
83+6
84,3
82444
1.6
81.3
83.0
79.9
80.8
61.7
82.5
82.5
83.2
B3.4

PNLC
8.3
86.4
86.5
83.5
85,2
8.0
86,6

8640

8642
83.2
8743
88.5
86.3
85.1
B7.6
88.8
86.8
87.3
87.0
86.9
85.7
Bi4ad
85,3
87.8
85.5
88,5
881
B&.0

ZHKFF
38.3
88.9
89.6
88.9
89.9
85.9
83.1
Blhok
367
34,4
87.0
8%,8
88.8
85.2
8847
d48.9
87.4
86.9
8443
87.14
87.7
ka2
BB.1
81t
8841
83.3
87.9
87.7

e I Y o e i

IHKOF
63.2
89.7
9046
89.8
95.9
666
Bhae?
8449
89,5
£5.2
8.2
6642
89,5
45.7
5948
89.5
8d.0
87.06
8548
873
88.6
85.5
86.3
814
8Ba.6
8345
83,9
8644



HELLS #00 SERIES NOISES .31«60 WBS+STATS 3~10=77

NO. 0=A
29 85.8
30 84.68

MEAN LEVEL 7645

RANGE ' 19.0
SDyNe1 4o 97

8~y

A
Thae9
Thed

70.1
8.7

2429

8
83.8
8248

Thael
17.4
ha12

c
§5.8
B4.8

7642
194
4,96

D1
83.2
82.2

7641
107
2033

0e
0.8
79.9

75.2
8.6
1,91

X
8242
A1.2

The b
11.2
PR

MK&
85.1
Bhe B

82.2
67
1.71

MK7 PHL

77.10 86.9
Thel B643
73.6 B2.5
Be9 8.7
1.76 1.88

PNLC
90.2
0.6

86.8
Tele
1.79

IWKFF
B6.2
88.1

86.8
B+5
2.18

ZHKDF
d8.7
80,9

B7.6
9!5
2.26



Evaluation of Data on Subjective Effects of Noise
B. Scharf, R. Hellman, J. Bauer
EPA Contract WA 76-E213

SOURCE Author(s): wells, r. J.

Title: A subjective study of ultes.high'véltage transmission line noise.

Reference: Paper presented st the Second Arden House Workshop on Noise

Control Engineering, January 1972,

STIMULI

-

Number ‘and type of noises: 25 ultra high voltage -trensmission line noise

Levels: 58 - 78 dB SPL oversll
Mode of presentation: free fleld

Analysis: third octave

JUDCMENTS
Py S

Attribute judged: annoyance

Psychophysical procedure: adjustment - broadband pink nolse matched to various

transmission line noises

Number of observers: 31

OTHER

Specie) features: apsctral enargy pesks in frequencies below 250 Hz

Comments: decibel lavels are unapecified

" A=88
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WELLS UHY NOISES NBS + STATS 3-15-77

N
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0-~A
60+ 3
60.0
7643
67,6
BB.2
77.6
6345
71.1
57,5
Tae?
72.8
58,8
71.9
72,1
77.9
75:5
7443
73.7
Thed
£5.5
B2t
69,1

- 7846

Blel
Gl

A
S54.8
50.7
73.8
63.2
63.3
76.2
59.2
65,1
54.5
73.0
70.1
57.2
6949
Ti.2
76.3
72.8
66.9
73.3
T2.7
63.7
6l.b
67.5
73.1
60.5
GheB

B .
57.48
5643
73.9
Bhe?
63.5
75.7
609
67.3
54.8
T2.8
70.6
56.7
T0.1
7.3
76.3
73.3
709
T2l
72.8
63.3
61.0
6744t
75.5
b1.7
65.9

c
9.9
59,7
7544
67,0
65.4
-3
63.0
70.7
56.6
73.3
72.0
57.6
71.2
7244
77.1
79
7ol
ra.7
72.6
Bl.o
6t.0
68ak
782"
63.7
B7.9

01
6246
58.7
81. 4
70.7
70.9
83.6
66.9
72.6
6Z.1
79.9
76.9
Uy
76.7
78.2
83.6
79.9
T8
81.8
80.9
0.9
66.3
LYY
80.7
6649
7242

02
2.3
57.9
1.6
70.7
7i.0
83.8
66.8
72.5
62,2
80.1
770
bL. 8
7648
Tded
83.7
79.9
Tho bt
1.8
0.9
71,2
58,5
Th?
B0.6
67.0
7242

E2
61.2
57.2
8Ok
69.5
69.5
82,6
BSa. b
71.5
B1al
7848
75.9
6346
75.2
7642
82.3
7645
7342
79.9
79.2
70.1
66.9
73,4
7945
6545
70.7

MK&

71.3
67.8
8847
794
78.9
90«0
75.4
81.0
Tluh
a7.3
85.2
73.7
Bhete
B5,7
9i.2
6.8
81.7
86,4
86.6
78.7
76.8
8241
&87.8
75,7
80,3

HK?
63.0
59.7
79.2
703
70,0
81.2
6649
72.0
6245
7841
75493
B4, 7
7544
7646
81,0
77.8
T3.4
T7.7
7749
7.4
68.2
7343
78.6
6744
Tis4

PHL

BA+5
Y.
872
7647
76T
8943
72.9
78.8
67
86,1
43.2
70.10
82.7
84,3
89,5
5. 8
8.8
Boe B
8BB4 5
77.2
Thel
8lels
8646
73.1
73.2

PNLC
71.0
B6G.8
89.5

L7941

Tael
91.9
75.0
81.5
69,8
B7.9
85.6
72.5
8544
8B.%
92.2
B8.6
83.7
39,3
89.3
78.5
75.1
83.0
89.4
754
80.5

ZWCKFF ZnWCKOF

75.5
72.0
91.6
82.7
B2.4
F3ely
79.2
85,0

7347

GC.9
36.7
760

" B8B.4

89,5

- 93.9

1.2
87.C
20.3
Q0.7
42.3
ag.2
At.0
92.0
0.3
BLal

763
7249
892.5
83.6
83.2
ELTES
£1.1
45.48
Ta.7
91.9
89.7
77.0
69.3
EhESy

=Y

92.1

BT

9l.u
1.5
83.3
81.2
46.9
9E.7
81l.2
84,9
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MELLS UHV NOISES NB3 + STATS 3-15-77

NO. o-A A 8 C bt D2 E# MK& HMK7 PNL PNLC  ZHCKFF ZWCKLF
MEAN LEVEL B9k b6« 2 671 68.7 7346 73.6 7243 Blels 7T2.5 795 81.8 85.1 86l
RANGE 21,1 26.6 21.5 21.6 249 25.9 25. 4 22.8 21.5 2543 - 1.9 21,3
SDaN=1 645 7.26 6465 Bot43 Te24 7.33 fea22 6.34 6410 7.28 Tkl bets 3 642
MEAN DIFF S5at 1.9 248 Hede 2.3 9.3 840 17.1 642 15.2 17.5 2048 él-?
RANGE ba? B.s6 3ub Bk b6el Tel 6.2 ba? hed Be0 6.1 LTE S.1
SDyN~-1 1.22 148 38 1.43 131 1.49 1.32 1.07 + 95 1.34 1.36 +91 « 94
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Evaluation of Data on Subjective Effects of Noise
B. Schacf, R. Hellman, J. Bauer
EPA Contract WA 76-E213

SOURCE

Title:

Author(s): vyanivy, s.

Equal loudness contours for household appliances.

References Unpublished, 1976

STIMULL

Number and type of noises: li Household appliances

Levels:

standard stimuli set at three overall SPLs; 40, 50, and 60 dB.

Mode of presentation: Earphones

Analysis: third octave

JUDGMENTS

Actribute judged: Loudnesa

Psychophysical procedure: Adjustment « 1/3 octave bend of nofse at 1000 Hz
served a8 & common reference to determine the loudness levels of the
appliances. ‘

Number of observers: g

OTHER

+

Special fepturas;

Commenta s

Both ‘the comparison noises and the 1/3 octave band of neise
were used as standaxd atimuli. :

A=91




YANIV (ELCHA} 11 NOTISES AT 4D D8 SPL, NBS + STATS 3-15-77

NO.  0-A A B c 01 D2 Ef  MK6  MK7  PNL  PNLC ZWCKFF ZWCKDF L

1 4De0 31a7 36,2 39.2 3642 35,4 35,5 31,3 Bhek 3641  36.8  bhoh 46,2 40

2 38,9 0.6 39,7 39,7  47eh 4743 43.6  49.7  4he9 50.2 51.9 52.7 53,1  4é

&  40e0 308 35,3 39,0 36e5 35.6 34e?  30e6  33.1  36.6 3945  4he8 46,0 37

5. 3949 2640 33,9 36,8 334 3142 34,8 a0 2547 25.h 26,5 3842 39,8 33

B 400 40e5 39,7 39,8 46.8 6.8 . 4343  50s7 45,3 5049 52.4  53.7 54,2 46

7 W0e0 3642 3847  39.9 4149  Gle? 3947  kheS  B146 4548 4845  Si.7 5246 43

8 0.0 3044 3349 38.7 34?7  3hei 3304 3043 3249  3heb 35,6  43.6 45,3 39

9 39,9  37.2  39.4  39.9  41.7  41.6  H0e2  44e5  4lel  Ghe5  kB.1  5l.h 52,3 46

10 39,9 34e0 37.7 39.6 3943 38.9 3747 3849 37.9 41,7 82,5 48,9  5J.0 43

14 - 4Ge0 2601 3248 3942 3246 3048 3048 0e0 2646 25.9 2649 38.6 b5 34,

12 39,9 3hei 37.6 39,7  38.7 3843 37.5  38e7 3609 4345 0.5 9.0 55.3 38,
MEAN LEVWEL  40.0 334 3648 39.6 39.0 38,3 37,1 32,7 364  39.3 407 470 4842
i RANGE o1 146 643 142  1heB  16s5 128 50.7 19.6 25.5 25,9 15,5  1bsb
Nj. SDyN=1 " 403 5,03 2,56 445 5,01 5.52 432 17468 6463 8461 8482  S.46 5,00
HEAN DIFF “«s8 @743 239 143 =147 244 =36 <840 =443 =145 -1 6.3 7.5
RANGE 1205 hab  Te0 1246 5e7 Bk he8  39:2 742 135  1éed 66  Bul
50,N"1 §e55 L1461 2442  be21 2416 2427 1464 13466 2452 459 4491 2,03 1.81
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YANIV (ELCHA) 11 NOISES AT 50 DB SPL NBS + STAYS 3-15-77

=
o
-

b o N 0o N e

T
= o

1z

HEAN LEYEL
RANGE
50sN=1

€6~V

HEAN DIFF
RANGE
SOsN=1

0-A

500
49.9
50.0
49.9
50.0
S0.0
50.0
49.9
49.9
S0.0
$9.9

50.0
o1
«03

3,8
1045
3. 84

A
b1.7
50-?
L0.8

‘3601

505
462
40l
472
44e0
3641
Ghed

434
1h.5

5.02

=10.3

6asB

2.02

B
4642
89.7
45.3
4349
49.7
HB8.7
43,9
kg.“
W77
42,8
476

Lbe8
6+9
2454

=56+9
5.7
1.67

c
49.2
49,7
49,0
48.8
49,8
49,9
.24
49,9
49,6
49,2
49.7

4544
1.2
Y

=443
8.5
3oy

1}
4602
57 b
46,5
43¢5
5648
5149
Ghe?
51a7

4G 3

4247
48.7

49.10
1he?
499

-ia?
8+
2e40

Dg
454
5743
45.6
bd ol
56.8
51.7
biye2
51.6
4B8.9
40,9
483

L84+l
1644
5.58

=5k
Bel
2.66

E¢
45.6
£3.6
Lba?
41.9
5343
49.7
3.5
S0e2
47.7
409
47,5

L.l
12.7
he 30

- TY]
59
1.69

HKG
51,2
B1s3
52,1
Ghels
62,0
5847
5048
58,2
55,7
fhlee O
55,2

Shy0
18.0

6. 12

o2
B.8

2.71

MK?

473
Shald
Wb ls
41.5
55.0
5245
5.9
52.7
501
bi.5
49.7

4d.8
13.5
a2

=49
haed
1.47

PNL
50.10
61.0
50.7
“it el
61.6
5744
4B8.5
56.2
Shab
43.9
53.6

52.9
17.7

0. 06

-.9
8.6

2.72

PNLC
50.7
62.8
53.5
k5.2
63.1
B2
#9.8
57.8
55.2
44,8
53.6

G542
18.3

6.36

o5
9.5

3«19

ZHWCKFF ZWCKOF

5841
fl.2
58.7
53aly
6542
B63.8
56. 0
63.2
"B1.7
64,5
61.9

6043,

11.8

3.98

6.5
3.0

85

59,44
Bl.7
£9,7
5447
b5.7
6L.6
59.3
Bhel
6246
5548
63.0

L LR I B B B Y B

o

61.2
1140
3.72

7.5
31
o 81



£ YANIV (ELCHAY 11 NOISES AT 60 DB SPL NBS + STATS 3+15-77

3 NO.  0-A A 8 c D1 D2  E¥ MK6  MK?  PNL  PNLC ZWCKFF ZHCKDF |
{ 1 6040 54s7 5642 53,2 56,2 .55.4 55,6 64e2 5747 617  62:4 69,5 70.6 6l
; 2 59,9 B0.6 5947 5907  67.h 6743 6346 74,0 63,0 7i.h 731 Téuk T4 6
i b 60,0 50.8  55.3 59,0 56,5 55.6 547 64,5 5745 623 65.1 20,1 7049 6
: 5 5049  hbBel 53,9 5648 53,5 5i.4 51,9 60,9 53.3 5746 58,7 65,9 66e9 ¢
! 6 B0s0  60:5 53,7 59,8 66,8 6648 63,3 71,6 63.7 T1.9 T2k 75,4 75.8 6
i 7 60,0 562 58,7 59,9 61,3 61.7 59,7 68.8 6145 68,0 70.7 P43 75,0 6
: 8. 6000 BOek  53¢9 50,7  SkaT  Ske2 53,5 64sl 56,7 6046 61,8 63,6 70.7 6
9 59.0 57,2 59.% 59,9 61s7 6146 6042 6842 B1s7 6648 BBek  73.6  Theb &

- 10 5949  Ske0 57,7 59,6 59,3 5849 57,7 67.0 60.1 b5.6 66e2 72,5 7343 - b
11 6040  b6ed 52,8 592 52,7 50.9 50,9 60.3 53,3 5648 57,8 67.1 68.2 8

2 5949 G4l 5746 59.7 58.7 58.3 57,5 67.0 6040 64s7T 6447 72,8 73.7 6

L p MEAN LEVEL 60,0 3.4 56480 59,6 59,0 58,4 57,1 66,1 59,0 6403 65,7 72,4 72.2

IR RANGE U 1. 18e8 63 202 - 1he7 1644 42,7, 12,3  20.k 1541 1546 9.5 8.9
w0 SDsNel . . W03 5402 2458 A5 4a99 5458 430 3,72 3.57  5.06 5435 3,13 2.95
g | MEAN DIFF  © =5,3 w11,8  ~Bat 5,8 «=B,2 6.8  =8.14 9 =B.3  =.8 b Ba2 740
¢ RANGE = ° 9.2 845 he? 8.7 9.6 9.9 Teke 5.5 'Y 7.8 Bal ka3 bk

SDeN~1 | 3413 2.6 118 2.77 2,089 3.29 2,08 1466 1.39 2.69 313 L6l 1.38

p—— — . oo . ..
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(Continued)

b,

the standard deviations produced by the D1 and E weightings are
not significantly different from each other but are significantly
smaller than that produced by the A weighting.

the D2 weighting does not appear to be significantly better

than either the D1 or E weightings, nor is it statistically
different from the A weighting.

only the Mark VI and Mark VII calculation systems show significantly
smaller standard deviations than the D1 and E weightings, although
the Mark VI, Mark VII, PNL, and Zwicker systems all exhibit
significantly smaller standard deviations than the A, B, and C
weightings,
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