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nLOW FREQUENCY NOISE AND VIBRATION IN TANKERS"
A.B. lewis snd S.L. Gibbons

The effect of noise and vibration on the perasonnel of
various tankera in the fleet of a large international oil
company are being investigated.

. A number of voyages have been made on tankera loaded or
in ballast during which noise and vibration measurements have
been made in the accommodation, public and engire room areas.
The objective messurements have been made uaing a precision
sound levsl meter, which incorporates mn octave filter set,and
tape recordings of some noise samples wers made for subsequent
enalysis in the laboratory. It was found during the first
voyage that there was a predominance of low frequancy noise and
vibration. In view of this, frequency wodulated tape recordings
were made which ensblad measurements to be made down to 2 Hz.
The results of the objective weasurements will be discussed as
woll as the subjective responses of the ships' personnel to
the noise end wvibration.

There ie evidence to & eat that people who are subjected to
exceasive noise and vibfation undergo certsin physiclogical
changes, It has been found that under laboratory conditiona
certain noises produce a pattern of response that is characterised
by a decrense in the leveg of the 17-Ketosteroid group of
hormones in urine. Twentyfour-hour urine samples were obtained
from volunteers smong the ships' officers in order to compare
their 17-Ketostaroid levels while on board ship with those levels
obtmined on leave ashore. The analytical results obtained up to the
present certainly show that the levels of noise and vibration are
high enough to produce definite physiclogicel changes.
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Annoyance effects due to Low
Fregquency Sound.

M E Bryan
Audlcleogy Research Group,
University of Salford.

Intreduction

An examinaticon of the literature on the subjective éffects Infra-
sound and low fregquency sound leaves ong in some doubt as to the
reliability of some of the work repcrted. However such work as
that being carrled out at Chelsea, the MNational Physical lLaboratary
Salford, Southampton and for MHASA in the United States, is giving
us a clearer insight into the effects that sounds in this region’
have upon humans. There 15 much work still to be done, for in-
stance we have yet to extend noise criteria down to the Infrasonic
region. In the last few years an increasing number of noise
sources whose energy is predominantly below 100 Hz have a.ppea.red
twe such are 1) as speeds have increased in transportation (rnntor
vehlcles, trains and aeroplanes) and 2) with the increasing use
of 0i1l fuel for heating in industry. These new nolse sources can
give rise to annoyance which cannot always be predicted by owr
exlsting methods.

This paper examines, In detall, three cases of industrlal noise,
predominantly low freguency in nature, where the neighbourhood
responge was considerably greater that that predicted by existing
noise annoyance criteria. I would tembatively like to ask the
question are cur noilse rating proceedures adequate for predicting
annoyance when neise sources contaln energy predominantly below
1C0 Hz7?.

The Case Hilstcriles

Different members of the research group acted a&s noise consultants
on the three noise problems which represent about 5% of the cases
dedlt with in the last six years. In the remaining cases the
energy was above 100 Hz and there was usually good agreement be-
tween the criteria { and MR) and the actual public reaction.

Noise (1) Factory boller, Chester - A large factory had recently
conver’ted its central heating boller, of several million B.T,U's/
hr., to oil firing. Two of the four residents who lived 50 yards
from the boiler house complained of the new nolse which disturbed
them particularly in the evenings. As the table shows, outside
the complainants' houses the nolse level was 55 BBA which was also
the maxinmum permitted level for evenings for that type of area.
As the report stated there should certainly have been no serlous
nulsance vhich was clearly not the case.

Noise {2) Asphalt plant, Tyldseley - A new plant for making
asphalt had opened up at the same time as a development of thirty




bungalows wag being complzted some #0C yards sway. The residenns
were songidevebly cisturbed by the noisc from the 20 millior
B.T.U/hr. burner of the plart et 211 times of operation includling
wselonds, They had petiiloned the looczl authority to iavestigate
the nolsze vho h~d called in members of ocur groun to give an
opinion. Despite the faot that the noise gave vyalues of SL-54%
outside the bungalows and the permitted values were 55 g (day-
time} 50 tdBA (veskends) ard therefors only sporadic complaints
might have been exnected as many 25 50 of the householders were
annoyed. The dlsturbane was considerably gresater than tne eriter-
jenarticivated. Tn fact the comment mede in owr report wes "hoth
the T30 and the 25 4142 crocecdurces in our opinion underestirmete
the problem in this case because of the low frequency nature of
the noise". The residents stated thet they felt that their
houses were being shaken wnien obvicusly worried them and ve

fitnd it was infact passible to feel the windows vibrating.

lloise (3} Ashphalt plant, PBeywood - A similar plant to that of
nolse (2) opened up in an area of established houses, This
again caused considerable armeyance in two areas; (3a) of about
150 to 200 terraccd houses at about 250 yards from the 2lant and
(3b) in an area of about ten detached houses and bungalows aboui
500 yards from the plant., It is seen from the table that only

at (3a) would sporadic complaints be expected at weekends and at
evening working vwhere the actual level exceeds the criters by

%-5 DB, In practice there were sporadic complaints due to daytime
working with widespread complaints dus to working at weekends and
evenigs. 3ihilst at- (3b) where ne complaints were predicted there
were complaints due to working at all times. At (32) thirty two
households were interviewed and 47} of these were annoyed by
working a2t weekends and in the evenings.

Diseussion

It is clear from all three case histories, vhich are summerised
the table, that the nuisance is rather more severe than the
eriterion would suggest. The same 1s true when the R pro-
ceedure is folloved., The criteria are, in fact, underestimating
the otent of the nuisance by pessibly 10-15 o,

Presumably ary explanation of thir effect, if only three cases
are sufficlent to establish 1% as genuine, must be in terms of
the property that they share In common, l.e their energy is
mainly concentrated below 100 Hz by the time the noise has reached
the residents. This 1s seen from an examinatlon of their noise
spectra only one of which, for the asphalt plant at Heywood
(noise. (3)}), is included in this abstract. This figure shos the
nolse spectra In the bedroom of one of the compainants at 3(b)
down to the 2Hz octave band both for the window open and for the
window closed., One interesting fact is that for freguencies be-
low 32-6l Hz the nolse level 1s the same for the two cases
Turther despite the fact that there is a difference of 12 I;B in
the @BA levels for these cases, subJectively the noise level was
reduced neither in loudness or anncyance by closing the window.

This suggests that a tentetive explanation of the effect may be
made in terms of the over-emphasis of the low frequency ccmponents
of the nolse. The higher frequency components are attenuated
more by distance and transmission inte the houses, whilst the
former frequencies are little affected. This leaves, 1in all three
cases, rolse spectra in the houses with slopes of around 1C 8z /
oetave, In these circumstances MR and dBA, wilth their reduced
emphasis of low frequencles, seem inappropriate 1n predieting
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erncyance. Algo far some reason,as yeh unexplaired this type
of noisc is sertieulerl: ennoying. Possibly this annoyance may
be related to unease of an unusual sound and one which is not
rasked by normel houschold activity.
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PABLE

No Noise Area HNoise Level-dBA Expectad Actual Resldents Af.| Noise Spesctron pistance nolse-
Source Actual Permitted | Reaction Reaction Number | % at houses Residents yards.
1 Factory Chester 55 60+ No complaints| Complalnts a ' 50 falling with 50

Boller 55% frequency ,peak 67Hz
2 Asphalt Tyldseley S51-54 55+ No complaints| complaints 15 50 | falling with 4o0
plant SO Sporadic all times, frequency
complalnts vigorous
action
3a Asphalt
plant (1}]| Heywood 53-55 , 55+ No complaints| Sporadlc 15+ 47 | falling with 250
so% % Sporadic complaints frequency
complaints ¥lidespread
complaints
3k Asphalt Heyviood 51 55+ Mo complaints] Complaints 2 20 | falling with 500
plant (2} so*¥ | Mo complaints| all times frequency
+ daytime 8 a.m - 6 p.m
* Evenings up to 10 a.m
¥ Weekends .
** only 32 households visited,probably

about 150 inarea. - 200.




