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Within the Ionan area heavy goods vehicles make a considerable contribution

to the general noise environment and are especially intrusive at night time

when people are attempting to sleep. Indeed road traffic noise is probably

today's most widspread source of noise pollution and fortunately much can be

done using presmt technology to reduce thenoise levels enitted by misting

lorria. In an atterpt to reduce noise nuisance the Greater london Council

introduced a night—time (2100 hrs to 0700 hrs) and weekmd ban cm heavy goods

vehicles exceeding 16.5 tonnes gross weight on roads in the Greater London

Area which came into effect on 31 January 1986. A survey carried out by the

cu: showed however that a blanket restriction could harm industry within

London,so the Gm considered it naasary to institute a licencing systan

for certain vehicles. For vehicles which have a maximum permissible weight

of between 7.5 and 16.5 tonnes, the SEC is implementing the EEC Council

Directiva (2) on noise emission limits current at the time of manufacture

before issuing special permits which allow accas to Inndon during the time

periods ma'ltioned above. In addition it set out to find ways in which lorry

noise could be reduced to meet the EEC Directive and so gain access but

without incurring significant actra cost.

As part of this programme the South Bank Polytechnic was commissioned to

carry out drive-by noise tats on a selection of lorry tractor units and to

design 'hush—kits' to be fitted to the vehiclts to reduce the noise enission.

his paper considers the results of some of this work.

MEASURWIS

All measuranents of the drive—by noise were carried out in accordance with

standard practice (2) and (3). This emailed the simultaneous measurenmt of

the linear and damn sound levels. which were recorded on magnetic tape on

site. Octave band analysis was performed on the recorded data later under

laboratory conditions. v

The drive-by noise of arch lorry was rworded without any secondary acoustic

treatment, and then compared with results obtained with the 'hush kit‘

fitted.

The lorry was driven steadily at predetermined engine speed in accordance

with the BBC Council Directive, and then accelerated over a 20m distance.

The drive-by noise was measurai on both sida of the lorry.
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'HUSH KIT' PACKAGE

The kits developed consisted basically of side panels which were bolted

between the top of the chassis and bottom of the cab on each side of the

engine, with acoustic absorbent added to the underside of the cab, all in

such a manner as to minimise potential interference with vehicles

naintmance.

The actual shape of the side panels depended on the lorry, but were made of

6mm thick 16 swg mild steel plate covered with acoustic absorbent type "Salex

Acoustic Barrier Material m5".

RESULTS

The drive-by noise levels of four different lorry tractor units were

measured. A and B were British made, C and D were German. Examples of the

results of the octave band analysis on the four lorries before and after

acoustic treatmait are given in figures 1 to 4.

VEHICLE A (See Fig 1)

The vehicle tated was two years old and met the EEK: Directive criteria. The

major noise was in the 1km octave band and held-I.

The silencer fitted by the manufacturer was most effective in supprasing the

low frame-icy "throbbing" noise which is ccnmon to so many diael heavy goods

vehicles. The underside of the cab adjacent to the engine was lined with

"5319K Acoustic Barrier Material M55" and the side panels were fitted to the

top of the chassis on either side of the engine. The reduction in the noise

level was between 1dB(A) and 2.5dB(A).

VEHICLE B (See Fig 2)

This vehicle as delivered was brand new and met the spxifications contained

in the sac directive for 'vehicles intended for the carriage of goods, having

an engine power equal to or exceeding l47Kw and a permissible n‘ass aceeding

12 tonnes". The peak in the spectrum at 125Hz was very noticeable, giving

the overall sound a most distinctive low freguency throbbing character and in

our opinion determining the noise nuisance of the vehicle. This Vehicle was

treated acoustically as Vehicle 3 which reduced the noise level by between

law“ and zdam).

The low freguency arhaust noise was subjectively distinctly noticeable even

though it does not contribute significantly to the measured overall dBU-U

level.
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VEHICLE C (See Fig 3)

This vdiicle as delivered just met the BBdBm) criterion. A large proportion
of the noise existed in the 2kHz octave band and below. The acoustic
treatment as in the previous cases reduced the noise level by between man)
and 2dB(l-\J.

VEHICLE D (See Fig 4)

The analysis of this lorry's drive—by noise without any modifications
revealed that most of the noise is centred in the 63 and 125 Hz octave bands
with the peak spectrum at 125m. This vehicle as delivered was brand new.
The treatmmt improvd the noise level by between ldB(A) and 1.5dB(A).

WIN

The results show that the addition of side panels to the lorry chassis and
the underside of the cab signiticantly reduced the overall noise level. Most
of the vehicla met the sac Directive criteria when delivered and Vehicle A
was especially quiet.

Vehicle A carries a silencer which reduced the 12552 octave band sound
prasure level output to less man 70GB, while Vehicle B, C and D produced
over 90d]! in the same octave band, which indicate that their exhaust systans
were far Eran optimum. This shows the capacity for vehicle manufacturers to
meet stringent noise criteria if sufficient attention is paid to noise
considerations at the daign stage. These newer HGV'sflake upto 20 per cent
of the vehicles between 7.5 and 16.5 tonnes driving in London. But
unfortunately some manufacturers are still failing to apply available
technologia to reduce noise levels. Vd1icles B, C and D are cases in point
where the major source of the annoying noise was due to an insufficiently
sized exhaust silencer. There is a strong indication that the GLC will at
sometime in the future, if not abolished, reduce the 88dB(A) limit to
85dBlh). Our measurements Show that only one vehicle with a 'hush Kit' added
meets this stringent criterion.

It is likely that the 'hush kit'.packages will be used in the main for
older vehicles. Vehicles up to 4 or 5 years old are found to make up about
half the HGV fleets in the GLC area. when new, such vehicles might have
met the criteria for the earlier EEC test procedures 77/212 but would
probably now require acoustic treatment to meet the current procedure EEC
81/334.

Vehicles up .to 10 years old may not have had to meet any noise emission
regulations when they were'manufactured and would alnnst certainly rquire
treatment. The limited attenuation provided by the sinple package; dacribed
above would not bee:pected.to provide sufficient noise reduction in all
Cass, and fleet operators may need to select vdiicla for 'use during this
'ban' period. It would be economically useful and socially desirable to
monitor the progrss of the Gtc 'ban‘ to provide information on the value and
effectivenas of the measures described here.
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The drive—by tests of the noise emission from some heavy goods vehicles

(results not included here) showed that the achaust noise was subjxtively

important, but with certain vehicles — even new ones - the exhaust noise has

so pronounced as to be the major factor determining the level of annoyance.

In some cases the noise level from the exhaust gave a pronounced peak in a

low octave band at least 12dB greater than any other part of the sound

spectrum.

THE 'A' WEIGHTING HE‘ka

The use of the 'A', ‘B' and 'C‘ standard weighting networks stans from the

research carried out by Robinson and Dadson (4) into the subjective effects

of loudness. The 'A‘ scale is intended for use in measuring sound pressura

below 55:35 and the filtering approximates to the 40 phone equal loudness

contour. This has a flatter response except at the two extremes of the

frequency range. The inference to be drawn is that at higher sound levels

the use of the ‘A' scale is not appropriate and that the 'C' scale should be

used instead. Furthermore. because the response of the 'C' weighting network

is approximately flat it can be said that at high levels, measure'nents node

using a liner raponse would be preferable to 'A' weighting.

The unit specified in the EEC Directive is dB(A). Unfortunately the sgund

levels measured during the tests were in the region of 90dB re 2 x 10' Pa

where use of the 'C' scale or linear response is more appropriate. Thus

vehicla which emitted a distinctly annoying low frequency tonal turd: gave

dBKA) readings las than those required by the EB: Directive.

One of the conclusions of this paper is that the dam unit may not be the

most appropriate for this type of measureth and that further inV§tigation

is raluired.
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