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INTRODUCTION

The tight packing of powerful equipment in reverberant steel
modules on offshore platforms, makes the determination of their
radiated sound power levels difficult using normal pressure
measurements. Sound intensity measurements uith their inherent
ability to describe direction as uell as level, have made the
determination of equipment sound pouer levels (in-situ and during
normal operations) much easier.

The uork presented in this paper is part of a larger proJect
"Guidelines for noise control on offshore facilities". uhieh is
financed by Statoil, Norsk Hydro and Saga Petroleum. The main
objective of the project is to produce a guideline containing
noise data for specific equipment.

To date us have used both a FFT based system [ll and a tuo
channel real time l/3 octave analyser measuring system [2]: the
FFT system using the two microphone method and the 1/3 octave
analyser using both tuo microphone and a special pressure E partical
velocity transducer. Ue have carried out measurements on various types
of equipment on five platforms including both fixed and floating.

HEHSUREHENT METHOD

One of the objectives, of the project carried out for the
noruegian oil companies, was to develop a measuring method with
particular emphasis on offshore measurements [3). This method was
to be compatible with the ISO standards (series 3740-45) for the
determination of radiated sound power levels from machinery
situated in defined acoustic conditions.

The advantage of measuring intensity, in that it can ignore
entraneous sources, is that it allows the determination of
radiated sound pouer levels under "very" difficult conditions. The
possible level of difficulty is much greater than that alloued when
the determination is carried out using pressure measurements, in
certain cases the pressure_level is as much as ISdB higher than
the intensity level.
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The measurement method uses the scanning technique with the

addition of the measurement of the quality factor Lp-LI for a

numper of test areas. flFter the assessment of the expected

difficulty, using the quality factor test. the distance between

the transducer and the "average" physical surface can be

determined; 0.05n For Lp-Ll>|0dB and 0.5m for Lp-L1410dB. The

measuring surface is then diVided up into smaller areas which are

consistent with the physical constructton of the machine. The

intensity of each of these sub-areas is measured.

from each sub-area is calculated from the

and sub-area surface area (Si) as
The power level (Lwi)

intensity level (Lli)

Follows:-

Lwi = Lli + IO LOQ(SL) (flat (I)

The sub-area power levels are summed to produce the total power

level (Lu) as Fallows:—

Lwi/IO

Lw-10L0g(§|0 ) (dB) <2)

IF the small measuring distance is used with Lp-L|<l0d8 and small

sub-areas, the method can be used for source localisation. This

can be used to rank the components of s machine and glves a good

idea as to the most effective and economic areas to treat with

noise control measures.

OFFSHORE MEASUREMENTS

The measurements we have carried out to date have mainly been

concentrated in the drilling, mud processing and main generation

areas. To test the duality of the measurements, a Brfiel E KJaH

sound power source type 4205 was placed in the main generator room

of a drilling platform. The source was situated In From the side of

the main generator diesel engine, the probe was scanned ever the

source in two hoops at a radius of 0.3m with total measuring time

of two minutes. The source has also been measured in a reverberent

roon in the laboratory.
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Figure I. shows thei, except For ihe ZEUHZ octave band. the
intensity derived pouer level: are uithxn +G.E/—D.5dB and ulihln
+Dl-).1dB o§ the ISO 374} pressure derived puuer levels.1n the
ZSGH: octave band the offshore measurement 1: ‘SdB compared ulih
the reverberntlnn room intensiiy measurement and -7dB compared
with the ISO measurement.
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Figure 2, Brue] 5 Kjaer sound,
power eource, set to lODdBu.

Measured in main generator room. 20 .—
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Figure 2, shame the quaIJty factor Lp-L] For the offshore

measurement. The quality Factar has a nsxlnum value a; leE ;n the

ZSOHz octave band, th1ecarre5pands with the highest errur in the

determinatiun of the radxated power level.

 

n7 1.

Flgure 3. phdto of measuring equipment in main generator room

DIFFIEULT PHYSICHL CDNDITIGNS

Under difficult physical conditions it is often useful to use a

tape recorder and analyse the date later. He have used e FM tape

recorder but due to Its limited dynamic range and chase errcrs

betueen the two channels me new use a Vldeu recorder usth FCH

digital converter, which he: a greater dynamic range and much

smaller chase errors.

The Pecurdlng system has been used to measure a cementing unit,

in the room where this was situated there was 20mm of water on the

ilaar and It uae generally very dirty. i
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Figure 5, photo of cenentinu room.

The video recorders normal audio channel can be used as e "cue"
track and obviously this does not affect the Measuring channels.
The video recorder and PC" converter use recharauable betteriee
which last one hour, if the PCH converter to auitched off between
sub-area: this is enough to Measure one Machine. The ChaPQE‘up
time 1: also one hour.

Using a tape recording obvlously does not allou any analysis while
measuring. hence the small measuringrdletance is recommended for
all euch meeeurenente. The tape recording doe: allou the
evaluation of the qualxty Factor Lp—Li for all sub-arena, by
analyelng the tape twice, (1? For intenatty and (1:) for pressure,
with the advantage that the same probe path 15 also traced for
the tuo Measurements.
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CGNELUSIONS

conditions where pressure measurements produce unreliable reeulis.

The application of intensity Measurements to o¥iehore

platforms has been very use€u1 in the determinaiion of radiated

power levels Fran equxunent. It 15 the only method which can

he used ic check that a guaranteed level is met by a vendor’s

piece of equipment and gives a guide {a the most a€Feo11ve and

econcnic nuiee central measure.
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