Assignment 12 Solutions

Page 230-232:

4. A room has dimensions of 6 m (width) by 8 m (length) by 3 m (height). The walls and
ceiling are plaster on lath; the floor is wood. The room has one archway (2 m by 2.5 m) and two
windows (each window has dimensions of 1 m by 2 m). What is the total absorption of this room
at 1000 Hz? We calculate the absorption of every surface. At 1000 Hz the absorption coefficients of
plaster on lath, a wood floor, an open archway, and glass are 0.05, 0.07, 1.0, and 0.12 respectively.
The area of the walls corrected for the open archway and two windows is given by s, = 2 X
(6m x 3m) +2 X (8m x 3m) — (2m x 2.5m) — 2 x (Im x 2m) = 75m?. The area of the ceiling and
the floor are the same: 51000 = Sceiting = 6m X 8m = 48m?* . Similarly sgren = 2m X 2.5m = 5m? and
Swindows = 2 X (Im x 2m) = 4m?. Multiplying by the appropriate absorption coefficients, we have
Atoml = SwallsQwalls T Sceiling® + S floor X floor + SarchQarch + Swindows Xwindows- SlletltlltlIlg the correct
numbers gives A;prqr = 75m? x 0.05+48m? x 0.05+48m? x 0.07+5m? x 1.0+4m? x 0.12 = 14.99sabins.

6. for the room described in Question 4, determine the noise reduction that will result if the
ceiling is covered with acoustical tile and a padded carpet is added to the floor. The absorption
coefficients for acoustical tile and a padded carpet are 0.99 and 0.69, respectively at 1000 Hz. Thus,
SceilingQeeiling = 48m? x 0.99 = 47.52sabins and S forQfi0or = 48m? x 0.69 = 33.22sabins. Substi-
tuting these new values in the equation for total absorptivity we now have A;,; = 89.97sabins.
This in turn leads to a noise reduction given by NR — 10log%m = 7.78db.

8. A closet has dimensions of 2m x 1.5m x 3m. What are the three lowest resonant frequencies
of this enclosure? Here I assigned [, = 1.5m, [, = 2m, [, = 3m in the formula for the resonant

frequencies, f;,. = g\/(?jf + (%’)2 + (7—2)2 To get the lowest frequencies we need the square root
to be as small as possible. Inspection suggests that foo1, foi0, fioo are likely candidates as well as
for1 and fio1. We will use 345 m/s for the speed of sound. The results are as follows:
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Jion = 345m/s\/( ! ) + <i> =128.6 Hz. Thus, it is clear that the three lowest frequencies
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are given by foo1, foio0, and fo1.
11. Again consider the room described in Question 4 above. Calculate the reverberation time

for this room. Ignore air absorption. The formula for calculating the reverberation time is tgp =
0.16V __ 0.16x(6mx3mx8m) __ 1.54s
A = 14.99 = LI0Re

12. Some additions were made to the room described in Question 4. These additions are
described in Question 6. Calculate the reverberation time for the room with the additions. Again,




; ; : 0.16X (6mx3mx8
ignore air absorption. tp = 218V — x( o ™) — ().26s.

14. A lecture hall has a height of 5 m. Assuming that the first reflected sound is that which
is reflected from the ceiling, estimate the initial time-delay gap for a student seated 5 m from
the instructor. I assumed that the direct sound goes 5 m and travels 1m above the floor. The
reflected sound is reflected from a point halfway between the instructor and the student. The

path of the reflected sound travels a distance given by 2 x \/(2.5m)2 + (4m)* = 9.43m. The direct
sound travels a distance of 5 m. tp = 3422/5 = 0.01455. trefiected = 3%51"/15 = 0.0273s. Therefore,
tr = Zfr‘eflected —tp = 0.013s.




