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In 1981, the Dutch Ministry of Public Health znd Environment issued a
menual, camprising a deseription of measuring tectiniques and calcula-
tion methods to be used for the control of industrial noise. The so
called manual for "measuring end calculating industrisl naise"” [1],
also includes an analytical method for calculation of community noise
levels around industrial sites.

Dne advantage of the marual relative to the already existing models as
CONCAWE, OCMA and VDI [2], {31, [4] is, that the manual offers a set
of measuring techniques and calculation methods which sre completely
adjusted to each other. The manual deals only with outdoor noise propa-
gation.

The method starts from the so called immission relevant sound power
level of the source, and calculates the excess noise attenuation for a
set of well defined meteorological conditions in order to obtain the
immission level,

Community noise levels, recorded over a long period of time, spread
widely with meteoroclogical conditions as discussed in [5), Therefore
the manual specifies that measurements at far distances from the
soutce are only permitted under certain meteorologicsl conditions, so
that results of the calculation of the immission level can directly be
compared with the measuring results.

Both levels, calculated and measured, are "down wind levels". They are
the highest community noise levels that occur.

The manual also defines the so-called meteo-correction term, to be
substracted from the doun wind level to obtain s long-term equivalent
level.
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The so called immission relevant sound power level is determined
from measurements, The emission measuring methods are similar to the
vell knoyn methods but the immission relevant sound powver level is
calculated from the measured sound pressure levels measured in the
direction towards the receiver, Figure 1 illustrates this point. In a
large industrial plant the sound emission in vertical direction is
greater than in horizontal direction.
This ia due to the fact that scat-
FIG. 1 tering and screening within the
’ plant causes the sound to go
- upwards and less sound to go
- - - tovards the receiver. This quanti-
- - - / ty is in the example of figure 1
"/ﬁjvvyfj:J:::Eij‘ much smaller than the total sound
§y——— 1 pover level obtained by measuring
points on a complete hemisphere,

The marual gives three methods to
e I DInterIon okaee -~ obtain the so called immission
¥R ' IS THE RECETVER, .televant sound power level:
- concentrated source method,
- perimeter method of Stiiber,
- envelaping surface method.
The immission relevant sound power levels, obtained with the concen-
trated source and perimeter method contain. the inplant screening
factors, Only the enveloping surface method does not include the
inplant screening, since emission measurements are done at each indi-

vidual source, :

In this case it turns aut to be almost impossible to calculate with
any acceptable accuracy, all the effects of screening, scattering and
absorption inside an industrial plant. To solve the problem, the
follawing approach has been followed: an empirical inplent screening
term is defined for each single noise source, This should be done for
every receiver direction under concern. These terms will for instance
depent on the length of the sound path through the installation, The
manual gives indicative values for these factors.

Then the sum of the sound power levels including these factors of all
relevant sources is compared with the immission relevant sound power
level of the total plant, as determined by the concentrated source or
perimeter method, Finally the inplant screening factors may be adjus-
ted to get the best fit by repested comparison of these two guanti-
ties,

An urwanted manipulation with this method is hardly possible. This is
due to the fact that several control points are included., The sum of
the sound power of all individual sources should be the same as the
immission relevant sound power level cbtmined by the perimeter method
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for each plant section and the concentrated source method for the
vhole site, and this should hold for several immission points argund
the plant and for each frequency.

Figure 2 shows a comparison between the immission relevant sound power
level, ohtained from hundred individual sources with inplant screening
and from the concentrated source method, .

- From the immission relevant sound

10 pover level the immission level
dBlA)T HFIG, 2 at a certain distance will be
] calculated according to the
] | J manual. A comparison with the
" »¢"'“=::::: other attenuation models, such as
! 21 1 | ] CONCAWE, OCMA and VDI will be
e J}?; made. Comparing the attenuation
20 4 models, CONCAWE, DCMA and WDI, it
. LUND POWE ' 4 : !
?gm_ pLA"':,LEvEL bk can be seen that small differen-
_30 F—— PERIMETER METHOO ces occur in tt_'ne four modelg as
I SUM INOIVIDUAL far as geometrical attenuation
0 SOURCES and air sbsorption are concerned.
er 125 250 500 X W aK Substantial differences occur in
frequency the approaches to ground effect

and to effects, The simplest
approach towasrds ground effects is given by VD1-2714, which uses &
frequency-independent, constant attenuvation of 2 d8 for large
distances.
The OCMA-model distinguishes two different situations, which are
designated "minimal screening" and "significent screening". The
attenuation is frequency dependent.
CONCAWE uses a frequency-independent approximation of the OCMA-
curves and adds the possibility to edapt the attenustion to other
situations. The manual gives an analytical approsch to ground
effects, which presumes noise propagation under down wind condi-
tions. This indicates the main difference between OCMA and CONCAWE
on the gne side and VDI and manual on the other:
Inplant acattering and screening form part of the excess attenua-
tion calculation of OCMA and CONCAWE, but not of VPI and the manual,
Therefore it is not correct to apply results of the perimeter method
pr concentrated source method, which already include inplant
screening, as an input for OCMA and CONCAWE.
To compare the results of calculated immission levels from the
various methods it appears that the long-term average noise level
La,eq is the best basis. However the calculated levels applied to
the same situation may vary up to 5 dB. The models of VDI and the
Dutch Manuzl represent a better basis for comparison with measurement,
gince "neutral weather conditions" as used for CONCAWE hardly ever
occur in practice. For comparison with measurements the down wind
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levels should, therefore, be adhered to.

Comparison of the sttenuation model of the manual with the VDI
attenuation model show that both methods. approximately give the
same results, as can be seen in Figure 3, Here a contour of 40 and
45 dB(A) is calculated for both the manual and VDI models, from
thz same sound power levels.
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OCMA and CONCAWE calculate much higher levels, especially when
elevated sources are present, as can be seen in figure 4. This is due
to the fact that groundattenuation factors in these models become
zero with greater hights, and thus also the inplant screening factors.
Comparison of measuring results with calculations shows that the
manual and VDI give the most reliable results.
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