
Partial weighted level differences: DnT,w + Ctr
Forget Ctr as a correction term, and forget the curve fitting procedure of DnT,w. There is 
no need to calculate DnT,w, unless the values of DnT,w and Ctr are sought separately.

The single figure value of {DnT,w + Ctr} can be understood by calculation process 
described in ISO 717-1 in terms of the weighted spectral level differences.  The level 
difference in each frequency band is calculated, and then weighted according to the 
index value from the Ctr reference spectrum.  This is achieved by adding the reference 
curve value to the standardised level difference in that frequency band, to give a 
partial weighted level difference. The global result is the logarithmic sum of all the 
partial weighted level differences.  
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Partial weighted levels: Façade calculations

This can be rearranged so that the contribution from each transmission route in each 
frequency band can be calculated separately, to a standardised partial internal noise level:
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And for small elements:
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If the source spectrum is firstly A-weighted, the partial levels calculated for every 
transmission route and in each frequency band considered can all be directly compared.  

The limiting transmission route and frequency band can be observed, and the necessary 
performance identified immediately.
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Octave centre 
frequency

dB(A)
125 
Hz

250 
Hz

500 
Hz

1 kHz 2 kHz

Façade noise, L1, FF / 
dB(A)

57 43 47 50 53 51

Wall partial L2 4 0 0 -3 -6 -15

Window partial L2 25 17 22 17 15 11

Vent partial L2 24 8 14 19 20 14

Total internal noise / 
dB(A)

27
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Frequency, f, Hz

62 dB DnT,w + Ctr 59 dB Dnt,w + Ctr

Introduction

Some acoustic calculations presented in Standards can obscure the effect of the elemental performance on the global performance parameter.  Similarly, it can be difficult to perceive the 
effect of the performance in some frequency bands on global performance parameters such as that required under Building Regulations, DnT,w + Ctr.  The acoustic designer is then left with 
the opportunity for a process of trial and error with alternative design options to determine which are the controlling factors. The processes and explanations in this poster, with further 
detail and examples in the paper [1] are aimed at offering insight into the factors that may be limiting the design or measured performance.

Conclusion

Consideration of partial weighted levels and partial weighted level differences offers 
design insight into the factors affecting the global result, that is not apparent from 
following the methods described for analysis in Standards.  It is a powerful tool for the 
designer.

The calculation of the frequency band 
levels is presented in BS 8233 as:

In the table on the right, the 
partial weighted levels are 
shown in red; these are 
logarithmically summed to give 
the total internal level. It can be 
seen immediately that the most 
limiting transmission route is the 
window at 250 Hz, followed by 
the vent in the 500 Hz and 1 kHz 
bands.  If a lower internal level is 
sought, elements with higher 
performance in these bands will 
be required.

If partial weighted level difference values of 
{DnT,i – Li} are plotted on a graph, the 
contribution of the different frequency bands 
to the global total value can be observed 
directly.  The graph on the right illustrates 
why the global performance of the red 
spectrum is lower than that for the green; 
the partial weighted values at 100 Hz and 
125 Hz dominate, and each are equal to or 
lower than the global total for the green 
spectrum.  This is not apparent from 
observing the values of DnT alone.

[1] Practical Acoustic Design: The Apex Method, Proc. IOA Vol 36 Pt 3 2014


