
The Problem…

A new type of space is becoming more common in new-build 

secondary schools; a dining area within an atrium or greater-than-

single storey height space.

Requests for alternative performance standards or “derogations” from 

the reverberation time criterion of BB 93 are common for these 

spaces. The APSs often cite the 1.0 second requirement for Dining 

halls as being impractical to achieve given the surface area available, 

and overall surface area to volume ratio. APSs are not typically based 

on the acoustic requirements of the users, but rather what the 

contractor may like to conveniently install.

Design Solution: DIN 18041:2016

DIN 18041:2016 is a German standard that provides guidance on 

controlling the acoustic response of a room by suggesting an 

appropriate reverberation time or quantity of sound absorption relative 

to room volume. School dining rooms are described within category 

B5 of DIN 18041, with the suggested absorption per unit volume (A/V) 

calculated using the equation below.

BB 93 aims to provide minimum performance standards in line with 

English Building Regulations; the German standard aims to create 

conditions ‘suitable’ for the designated use. BB 93 provides a single 

criterion irrespective of room dimensions, DIN 18041 provides a 

graduated approach with a reducing absorption per unit volume target 

as room height increases. 

Where the average ceiling height (i.e. volume divided by plan area) 

exceeds 4.5 m, it can become increasingly onerous to achieve a 1 

second reverberation time. A reduced performance, approximately 

equivalent to DIN 18041 Category B3 (also indicated on the adjacent 

graph), may be appropriate to adopt as a minimum performance 

target. This criterion is indicated on the graph opposite.  It is 

suggested on the basis of allowing the notional reverberation time to 

increase above 1.0 seconds when the average ceiling height exceeds 

4.5 m. This is represented by the following equation:
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Commissioning Solution: Strength G

While reverberation time is the most common parameter used to 

quantify the acoustic response of a space, issues arise in non-diffuse 

spaces where reverberation time measurements can be influenced by 

late reflections and room modes. However, it has been shown that 

this reverberation “defect” does not affect the build up of sound levels 

in the same way.

An alternative measurement strategy is to use sound Strength, G. 

This is a direct measure of the relationship between sound power and 

sound pressure level in a space, which is the acoustic quality of 

interest. Although it is defined as the difference between a particular 

source and receiver location, and the equivalent at 10 m in the free 

field, a convenient distance may be adopted for commissioning 

measurements and the appropriate value determined. 

Strength can be measured with an omni-directional sound source that 

has been field calibrated, although laboratory calibration can reduce 

uncertainty. The equations for calculating Strength as a function of 

distance between source and microphone, room geometry and mean 

absorption coefficient, are given in the paper.

Sample 

Measurements

Sample measurements of Strength and 

reverberation time were taken to 

investigate the advantages and 

disadvantages of each when 

attempting to qualify the acoustic 

response of a multi-use, multi-height 

space.

The following measurements were 

undertaken in a large open-plan 

secondary school dining space that 

connects the entrance / reception area 

to the rest of the school, as seen in the 

image opposite.

The results here show a significant 

difference in the calculated absorption 

per unit volume parameter when 

measured using Strength as opposed 

to reverberation time. The suggested 

A/V criterion would be satisfied by the 

commissioning strength measurements 

whereas the measured reverberation 

time, skewed by room modes, would 

indicate a failure in compliance with the 

criterion.

Sound Strength, G, is defined in BS EN ISO 3382-1

Measured 

parameter

Measured 

value

Calculated 

A/V, m-1

Reverberation 

Time, RT
1.24 s 0.13

Strength, G 9.5 dB 0.20
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Suggested Absorption / Volume (A / V)
Minimum suggested absorption area per unit volume as room height increases

DIN 18041 Cat. B5 minimum suggested A/V

BB93 implied minimum suggested A/V

DIN 18041 Cat. B5 implied maximum reverb time

BB93 maximum reverberation time

Potential implied reverberation time limit offering a minimum standard rather than a preferred standard, where ceiling height ≥ 4.5m

Potential minimum performance
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In secondary school atria, boundaries of where circulation spaces 

end and dining areas begin can often be blurred; an important 

consideration when following the guidance of DIN 18041.

https://www.apexacoustics.co.uk/school-acoustics/

