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Figure 2-1. Left: Steady state; Right: Sound decay state.  

White arrows and yellow arrows depict grazing waves and non-grazing waves respectively (Photo: ecophon.se). 
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Figure 2-2. The SEA model for rooms with highly absorptive ceiling treatment. 



 

α

α

αp

αp

αSab

 

𝛼Sab =
55.3V

S
(

1

c2T2
−

1

c1T1
) (8) 

 

Figure 2-3. The total decay curve in a room with absorbent ceiling 
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Figure 2-4. Absorption coefficient as a function of incidence angle for two porous materials with different flow 
resistivity. 
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Figure 2-5. Incidence angle and the grazing and non-grazing sectors. 
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Figure 3-1. Dimensions of the reverberant room 

 

 

 

Figure 3-2. Dimensions of the mock-up classroom 
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Table 1. Absorption coefficients of the tested ceiling tiles. 

 

  



Table 2. Measured ceiling configurations in reverberant room. 

 
Table 3. Measured ceiling configurations in mock-up classroom. 

 

 

 
Table 4. Measured furniture configurations in reverberant room. 



Figure 3-3. Measurement set-up: (a) Furniture configuration 3 tables and 6 chairs; (b) Furniture configuration with 
3 tables and 4 upholstered chairs; (c) Measurement set-up to obtain the equivalent absorption 
area of furniture objects in the reverberant room; (d) Furniture arrangement in the mock-up 
classroom (Photo: Erling Nilsson). 



 

 

Figure 3-4. Dimensions of the diffusers used in this study. 

 

 

    

Figure 3-5. Left: Vertically mounted diffusers; Right: Horizontally mounted diffusers (Photo: Emma Arvidsson). 

 



Figure 3-6. Red marker: connected mounting pattern; Blue marker: separate mounting pattern. 

 

 

 



 

 

 

 

 

Figure 3-7. Left: Microphone and loudspeaker set up in the reverberant room. Right: Reference sound source for 
measurement of sound strength G. 
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Table 5. Approximate uncertainty limit corresponding to a 95% confidence interval for the measurement 

procedure in the reverberant room. 

 

  



 

 

 

 

 

Figure 4-1. Comparison of practical absorption coefficient (prc) and apparent absorption coefficient (app) for 
three ceiling types: Gyptone Quattro, Gedina A and Master A. 
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Figure 4-2. Comparison of measurement values of sound strength G for three ceiling configurations. 
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Figure 4-3. Estimated and measured reverberation time for (a) Gyptone Quattro, (b) Gedina A, (c) Master A. 
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Figure 4-4. Absorption coefficient for four ceiling configurations. 
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(a) (b) 

(c)                                                                     (d)    

 

Figure 4-5. Furniture configuration with 3 tables and 6 chairs for ceiling configurations: (a) Gyptone Base & 
Master A; (b) Gyptone Base & Gyptone Quattro; (c) Gyptone Quattro; (d) Master A. 
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Figure 4-6. Expected and measured reverberation time T20 for a room with Gyptone Quattro. 

 

 

 

Figure 4-7. Expected and measured reverberation time T20 for a room with Master A. 
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Figure 4-8. Comparison of expected T20 and measured T20 for a room with Gyptone Quattro. 



 

Figure 4-9. Comparison of expected T20 and measured T20 for a room with Master A. 
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Figure 4-10. Measured values of (a) reverberation time T20, (b) speech clarity C50 and (c) sound strength G  

in a room with 3 tables and 6 chairs for ceiling types Gyptone Base, Gyptone Quattro and Master A. 
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Figure 4-11. The equivalent absorption area of the 5 furniture configurations derived using Sabine’s formula. 
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Figure 4-12. The equivalent absorption area of 3 tables and 6 chairs in an untreated room and the 
equivalent scattering absorption area Asc from the same furniture configuration in 
a room treated with Gyptone Quattro and Master A respectively. 
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Figure 4-13. The equivalent absorption area of 3 tables, 6 chairs and 6 diffusers in an untreated 
room and the equivalent scattering absorption area Asc from the same furniture 
configuration in a room treated with Gyptone Quattro and Master A respectively. 
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Figure 4-14. The equivalent scattering area As as the function of the practical absorption coefficient α at: 

 (a) 500 Hz, (b) 1000 Hz, (c) 2000 Hz, and (d) 4000 Hz. 
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Figure 4-15. Comparison of estimated reverberation time T20 with SEA model for Gyptone Quattro (blue), Sabine’s 
formula for Gyptone Quattro (red), estimated reverberation time T20 with SEA model for Master 
A (dashed purple) and measured reverberation time T20 for Gyptone Quattro (green) in a mock-
up classroom with sparse furnishing. 
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Figure 4-16. Comparison of estimated reverberation time T20 with SEA model (blue), Sabine’s formula (red) and 
measured reverberation time T20 (green) for ceiling configuration (a) Gyptone Quattro, (b) Gedina 
A, and (c) Master A in a mock-up classroom with sparse furnishing. 
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Figure 4-17. Comparison of estimated speech clarity C50 with SEA model (blue), Sabine’s formula (red) and 
measured speech clarity C50 (green) for ceiling configuration (a) Gyptone Quattro, (b) Gedina A, 
and (c) Master A in a mock-up classroom with sparse furnishing. 
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