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THE UNIVERSITY OF ADELAIDE
DEPARTMENT OF MECHANICAL ENGINEERING

EXAMINATION FOR THE DEGREE OF B.E.

8682: ENGINEERING AND THE ENVIRONMENT

NE, 2001
TIME: 3 HOURS and 10 MINUTES

[t is recommended that you spend ten minutes reading the paper and planning your approach
before the exam begins.]

[The use of notes, textbooks and calculating devices is permitted in the examination roomt.]

Attempt ALL FIVE questions

1. A foreman in an Australian factory operates for 2 hours each day a machine that
produces 95dB(A) sound pressure level at the operator position. For the rest of the 8-
hour day the foreman is in an office where the sound pressure level is 70dB(A).

(a) Calculate the foreman’s equivalent continuous sound level averaged over 8

houss.
[5 marks]

(b) Calculate the foreman’s A-weighted sound exposure level (8-houx).
[5 marks]

{c) What is the maximum number of hours per day that the foreman could use the

machine and still maintain a noise dose of 1.0 or less.
[5 marks

(d) If the level at the operator location of the machine is 91dB(A) with the
machine switched off, what is the sound pressure level due to the machine
only.

[5 marks]
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The sound power level of a machine that radiates sound equally in all directions in a
factory of dimensions 20m X 25m x 5m is 113 dB in the S00Hz octave band. The
space average Sabine absorption coefficient for the 500Hz octave band is 0.1.

(a)  Calculate the distance from the machine (located in the middle of a hard floor
and away from any other reflecting surfaces) that the reverberant sound
pressure level will equal the direct sound pressure level at S00Hz.

[5 marks]

(b)  What would this distance be if the machine were located at the junction of the
floor and one wall?

[5 marks]

(¢)  What would be the result in part (a) if the ceiling were covered with ceiling
tiles having a Sabine absorption coefficient of 0.5?

[5 marks]

(d) Comment on the effectiveness of the ceiling tiles on the noise exposure of the

machine operator if the distance of the operator from the machine is 0.5m
[5 marks]

The rms acceleration levels measured on the floor of an office occur continuously and
are listed in the table below. Would you expect any adverse comment? You can
assume that the levels in frequency bands not shown in the table are negligible.
Explain how you arrived at your answer. '

[10 marks]
1/3 octave band centre | 1.0 2.0 4
frequency (Hz)
a(m/s?) z-direction 0.03 0.025 | 0.015
(vertical), rms ' :
a(m/s?) x-direction, 0.01 0.01 |[0.025
rms
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