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ABSTRACT.

Vibrations caused by two air—conditioning fans situated
on the top floor of the new Vacuum Oil building in South Gate, Melbourne.
were measured. It was found that the ground displacements and accel.;ra-
tions recorded on the upper floors were both less than the minimum
regarded as annoying by various authorities.

Measurements near .the fans showed that the cork lining
of the tan toundatiori teduCes the vibrations by about a half.



1. INTRODUCTION.

In the building being erected for Vacuum Oil Company
at South Gate, Melbourne, the air-conditioning equipment has been
installed by Frigrite Ltd, Frigrite Ltd. were concenned that the
vibration produced by two "Aerex" fans on the top (14th) floor._
might cause annoyance to office workers, and they asked the Bureau
of Mineral Resources to measure tke amplitude and frequency of the
vibration.

On 9th May 1960, the author made recordings of the
vibration on the 11th, 12th, 13th and 14th floors; some of these
recordings are reproduced on plate 2. On 13th May another set of
recordings was made to determine how effectively the vibration is
attenuated by the cork lining of the fan foundations. This set was
made on the fan foundations and on the adjacent floor; examples
are reproduced on plate 3.

All the recordings were made with a Sprengnether
Portable Blast and Vibration Seismograph. This instrument records
on a photographic strip the vibration in three mutually perpendicu-
lar directions; the record whows the ground displacement magnified
100 timed, with timing lines at intervals of 0.02 seconds.

2. RESULTS.

Plate 1 shows the positions of the seismograph for
the tests nade on the 13th floor, the floor on which the vibrations
had been thought to be perceztible.

Table 1 shows the magnitude of the three components
of ground displacement (taken as half the peak-to-trough amplitude)
corresponding to the Various positions of tts seismograph. The
resultant displacement is cOmputed by taking the square root of the
sum of the Squares of the three components.

The dominant frequency of the vertical component
appears to be 12 c/s, which corresponds to the speed of rotation
of the fans, roughly 700 r.p.m. That of the horizontal components
is approximately 1.2 c/s.

Various authorities cite differing criteria for
assessing the effect of vibrations on human beings. The following
are taken from Special Report No. 19, 1952, of the Department of
Scientific and Industrial Research, London. They comprise the
results of both English and German work.



Authority
Minimum Displacement (ins) Causing Annoyance

5 o/ , 10 c/s, 20 c

MALLOCK 0.0196 0.0049 0.00122

MELVILLE 00370 6.0046 0.00058

DIGBY and SANKEY 0.0039 0.00197 0.00098

REIHER and MEISTER 0.0032— 0.0016— 0.0008-
0.0160 0.0050 0.0018

Clearly none of these authorities would consider that the oscilla-
tions recorded in the Vacuum Oil Building could cause annoyance.

Mallock suggests that the perceptibility of vibra-
tions depend3on the magnitude of the maximum ground acceleration,
accelerations greater than 0.01 g being,perceptible. (g is the
acceleration due to gravity, 386 in/see). Although it has been
proved that some people can deteot vibrations whose acceleration
is rather less than 0.01 g, this value may be taken as a vesry
conservative minimum for accelerations which can be regarded as
unpleasant.

Table 1 shows resultant accelerations derived from
the present tests. They are calculated as follows s-

(1) The maximum acceleration of each component is calculated
from the equation

a ° 411
2
f
2
A^Where

A^displacement (in,)
frequency (c/s.)

(2) The resultant acceleration is the square root of the
sum of the squares of the three component accelera-
tions,e-7ressed in terms of gravity.

All the resultant accelerations are less than 0.01 g, i.e. less
than the perceptible minimum according to Mallock.

The tests carried out on 13th May showed that
acceleration due to the vibrations on the floor adjacent to the
fan foundations was only about half that recorded actually on the
foundations; the cork lining is therefore a useful attenuator.
Plate 3 is a reproduction of the strongustvibrations recorded in
this series. On the foundation the acceleration is 0.013 g; on
the adjacent floor it is only 0.06 g.



3,^CONCLUSIONS.

The vibrations caused by the two Aerex fans are not
strong enough to cause annoyance to office workers on the 13th
floor.

Only on the actual foundation of the "hot" fans
does the ground acceleration exceed the minitum considered to be
perceptible by H.R.A. Mallock, an authority on ground vibrations.

Ground displacements are even smaller on the 12th
and lower floors than on the 13th.
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TABLE 1.

Fans
Displacement A (in.) frequency (c/s) Resultant

Acceleila-
Resultant L^V^T 'ion la

termse-og.

ON 0.0002 0.0004 0.0002 0.00049 1.2^12^1.2 0.0058g

ON 0.0002 0.0004 0.0003 0.00054 1.2^12^1.2 0.0058g

ON 0.0002 0.0002 0.0002 0.00035 1.6^12?^1.0 0.0029g

ON .111. 0.0002 0.0001 0.00022 . 12?^2.0 0.0029g

ON 0.0001 0.0001 0.0001 0.00017 1416^12^1,6 0.0015g

ON 0 . 0001 0.0002 0.00017 (slow) e 01.0029g

ON 0.0002 0.0002 12 0.0029g

ON 0.0001 0.0002 0.000 1 0.00025 (Slow) 12 (slaw) . 0.0029g

ON 0.0001 0.0001 0.00014 (slow) 12 0.0015g

OFF 0.0001 0.0001 1.0 0.00001g

hot
fan
only
on

0.0002 0.0001 0.0002 0.0003 1.6^24^1.6- 0.0059g

At locations beneath the cold fan, the displacement of the vertical component varies at a frequency of
approximately 1.2 cycles per second.^Displacements shown are the maxima attained.
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