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Question 2 Room Acoustics

A small recital hall is 8 m wide, 13 m long and 5 m tall. The floor has an

absorption coefficient of 0.5, and the remaining surfaces have an absorption

coefficient of 0.05.

) What is the room’s reverberation time? What are the reverberation times of
axial modes in each of the three dimensions? How do you account for the
differences between these results? (3]

b) Above what frequency is this room considered to be large? What is the basis
for the ‘large’ room criterion, and what are the distinguishing features of
‘small’ and ‘large’ rooms? If its absorption were decreased, would the room
become ‘larger’ or ‘smaller’, and why? /31

) By mode-related transfer function modelling, examine the acoustical
considerations in the positioning of a subwoofer (frequency range of 20 Hz —
100 Hz) in this room, either in the front corner of the room, or ceiling-
mounted in the middle of the ceiling. What position do you recommend? /21

d) Using the image-source method, derive the room impulse for the following
source-receiver pairs: (i) source halfway across the width, 2 m from end wall;
receiver halfway across width, 6 m from end wall (source and receiver both
1.2 m above floor); (ii) source 3 m from side wall, 2 m from end wall; receiver
3 m from side wall, 6 m from end wall (source and receiver both 1.2 m above
floor). Identify and discuss relevant features in these room impulse
responses and the associated transfer function. ;31

€) What are the respective advantages and limitations of (i) statistical room
acoustics; (if)image-source modelling; and (iii) room mode modelling? ys]
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Question 3 Airborne Sound Insulation

An airborne sound insulation measurement is made between to newly
constructed adjacent residences (unfurnished bedrooms) in an apartment
‘building. The receiving room has a volume of 20.2 m?, and the common partition
areais 8.4 m?. Values for sound pressure level in the source and receiving room.
‘and the receiving room’s background noise and reverberation time, are given
below.

773-0ct. Band Receiving | Background

Centre Frequency | Source Room | Room SPL | Noise SPL | Reverberation
(Hz) SPL (a8) (a8) (aB) Time (s)

50 505 ) w05 o5

63 570 550 355 20

50 o1 61.0 344 05

100 913 s0.8 351 05

125 935 60.1 287 10

160 95 6.8 301 12

200 575 542 275 14

250 3.7 289 264 5}

315 575 513 238 2

400 90 s 222 ]

500 7.0 @55 200 05

630 842 8.0 187 05

800 865 400 161 05

1000 860 367 142 o7

1250 865 335 139 05

1600 885 336 158 05

2000 916 332 6 o7

2500 916 313 9.6 06

3150 85 251 53 os

4000 7.1 183 78 o5

5000 5.1 129 5.1 os

6300 3.1 0.2 54 os

5000 512 10.0 54 0.4

10000 785 00 52 04

) Determine the values of R', Du. D and Derw. Explain what these values.
‘mean )

) Explain the spectrum adaptation terms, C and Co; and what their values reveal
about the measurement. 1]

) With reference to the Building Code of Australia, state whether this partition
s satisfactory, and why. (2]

d) How would the addition of fumniture affect the results? 2}

) How can the wall's sound insulation be improved? 12}




