
No unique solution

Different products could have the same single number 
rating.  An example is show in the table below.

For the same incident noise level, different products 
with the same single number rating can lead to a 
different internal noise level, as shown in the two 
figures which is based on the above table with glass 
rated at 32 dB Rw+Ctr.
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Introduction

A single number rating such as Rw+Ctr fails to describe 
the sound insulation if the source spectrum is not well 
represented by this reference spectrum, as shown 
below.

This poster describes a new method to determine the 
optimum single figure performance value for façade 
elements such as Rw+Ctr or Dn,e,w+Ctr, that achieves 
the internal noise level limit for the incident spectrum.

Theoretical background

ISO717-1:          𝐶𝑗 = 𝑋𝐴𝑗 − 𝑅𝑤

𝑋𝐴𝑗 = −10 lgσ10(𝐿𝑖𝑗−𝑅𝑖)/10

BS EN 12354-3: 𝐿2 = 𝐿1,𝑖 − 𝑅𝑖 + 10 lg
𝑆

𝑉
+ 10 lg 𝑇0 + 11

Then we get:

𝑅𝑤+𝐶𝑡𝑟 = 10 lg 𝑇0 + 10 lg
𝑆

𝑉
+ 11 − 10 lgσ10(𝐿2,𝑖−∆𝑖)/10

Where, i is subscript for frequency; L1,i is source level; 
Li is level for C and Ctr curve; L2 is receiver level; 
Δi=L1,i-Li.
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Common method: risks

A commonly used method is to:
• use the measured spectrum 
• test a specific product with BS 8233 calculations
• use the single number rating from the product 

tested.

This method can either under-estimate or over-
estimate the performance requirement.  For low 
frequency dominated sources, underestimation is likely 
to occur.  For tonal noise sources, overestimation is 
likely to occur.  Case studies are shown below.

Benefits of new method

The new method can catch the frequency components 
and therefore the single number rating performance is 
optimised, as shown below.

Conclusion

The results show that the new method takes account 
of the spectral content and returns an optimum 
performance specification.

Parameter
Low frequency 

case
Tonal noise

case

External noise level, L1, dB 70 81

Internal limit, L2 , dB 35 45

Calculated Rw+Ctr , dB
(Common method)

30 36

Internal noise level 
validation , dB

37
exceeds limit

36
far below limit

Parameter
Low frequency 

case
Tonal noise

case

External noise level, L1 , dB 70 81

Internal limit, L2 , dB 35 45

Calculated Rw+Ctr , dB
(New method)

32 33

Internal noise level 
validation, dB

35
equal to limit

40
below limit

Rw+Ctr Manufacture
Glazing

spec
125 250 500 1k 2k

32
Glass 1 6-16-10 24 24 32 37 37

Glass 2 6-16-6.4 22 27 34 42 38

70 dB LAeq,T

36 dB LAeq,T

35 dB LAeq,T

81 dB LAmax,f

43 dB LAmax,f

39 dB LAmax,f

For derivations, case study examples and calculations, 
see full paper in the proceedings of the Institute of 
Acoustics Vol.38.Pt.1.2016: 
W. Wei, J. Harvie-Clark, A new method to 
determine the optimum single number rating

There is no unique façade sound insulation 
specification for a generalised incident spectrum.


