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mum-10s -
A method hes been developed at the Royal smell. of Artillery mu to
prediet noise intensities et dist-noes up to Jim from an explosive
souroe. '
Give: the eherge weight or the uplosiwe end wind and tespersture profiles
to s heigit or about an“ smell computer predicts noise intensities‘et
2cm intervals for each 10 degrees or azimuth
There hes heen e nsrksd reduotion in the umber of oompleinte of noise end/

- or dance from thejublio since using the method some eighteen months ago.
Preliminm results suggest thet 80% of the predisted intensities,meesursd.
in peak linear dl,will be within 5d! of the measured welue.using on site
measurements of wind and tunpereture profiles. '
Further work in oe-opmtion Iith sum-a University and In Boston is
being done to extend the prediction sethod to swwhere in the ox using
synoptic date that is readily swdlehle et soy meteoroloqu office.

was P33110110] mean
This uses e sound m tresing technique similar to thet described by
Bum“ (no: 1). ,
Profiles of wind and tenpersture are used in mhdnetion to obtain e
speed or sound profile to: eeeh 10 degrees of soimth is 36 profiles for
s full 360 degree seen. '
The lower shesphere is divided into wounsmn depth,end the speed of
sound eelsuleted et the boundaries oi‘ eseh layerths speed of sand within
the lever is assuned to change at e eonstent rate and honoe sound rqs
passing through the We: would leesrihe area of circles whose radii are
proportional to the inverse of the rote of ehsnge in the speed of sound.
It the speed or sound inereesss with hddatfihe me are refracted downy
for e deei’esse with noddit the rays are retreated up and for e constant
speed of)sound the me pass through the layer is a straight line (see
figure 1 e
Gives en initial rule to the' herisomtal oi 1 degree,the eonputer traces
the path of the sound rs, through the atmosphere until it returns to earth.
It then repeats the process for e 2 degree eagle end so on until I ray
leaves the top or the stmosphere (about fin shove ground. level).1t hes
heen round that all run with en initiel elevation of 20 degrees or more
will leave the etmos here the ever he about 8 to 10 do ees
l‘he masher oi‘ rue rpetumsns ie magnetite, the speed or unsold prams
end this changes with direction somedfiind end tesperetureflhe wind
nd temperature profiles ohm with time and distance presenting s
femidehle i'eur-dimensionel mums in date input to the computer.
Portuhetsly the ehssphere is sulndmtly conservative in the times and
distmses under consideration so that mean profiles or wind and temperature
yield usom noisejredietisnl.
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Issac (Hotn- A.o.1..) '

Munc- m: We. (

noun) 1.

new: hula-I a null nation or land 1w injector“- thxcuh ‘50! Iqu-

or the Itnccpharc Ihou Ipudl cf Icund Ii than haundsziu IrI '0,Vi,V2 cio.

Th. atmosphere is Inna-d u Mmchlnm with tin and diltInIc mm the

lure. hmcc ran am "tun to mu In quantum shout End: In: and

tho hon.de dictum mmm ic Inn: in half we or Ion-cc h the
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Who inth or ccund It I point has hIIn Ithn in h. I Motion oh-

1) Thu charge Ind“ of the nylon" Icurcc
min-mm: the chug. :- upload in rm an: or confined by burial

iii) The dilution Ind diclancc cf “I. paint rm tho source ‘

iv) ThI annuity of raw- rmrnina to north in ‘ho number of run ratan

)0: h of hadron“! dictum
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HOWEVER VARIABLE V m 0mm! 1mm 01' com MES”! 15 m VIII).
Char I i

The and intent“: to: I stun chugc should ideally hc uncured II clccc

to flu Icurcc an in practical Ind "II-lo: I gun I finance 0: 50-100! in

ideal cincc the meteorolch “(can on the naming} will he 110311.qu.

If direct moment!“ in inpaccihlc than I talcum. cctimctc can he made

ulna «bloc contained in But 2-
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complete containment of the charge Medly reduces the sound intensity but
it must he enpheaised that the onntainnant met be total is no blow out
through charge holeeJalle built around gun sspieeenents are virtually or
little use rinse the sound esospsl by reneetisn.diftraotion and rah-notion.
marries over 100! deep or even open ended sharts sunk to nearly 1000]! deep
on still have a noise problem when blasting.

Dirsgtig and mstgog mm Home
By geometry alone,the attenuation of sound in 6d! per doubling of distsnse.
[teaser-unt- heve shown that this value is increased probably by diffraction
in the air and by absorption near the groundd'he value quoted in he! 2 is '
9a per doubling distenoe but no intonation is given on how the figure was
detoudnedJleaeuranmts at Emil]. indicate a value oi‘ shout Ed! taken in '
a near isothemalfiindleee atmosphere at distances up to soul! from the neuros-
i'hie type of atmosphere is rarely experiensed end lines thegreater the
diet-nee iron the eeuroe the water the depth oi‘ atmosphere that must
satiety the shove conditions,“ is else: that direet measurement tens of
km tron the source is impossible.
The method therel'ere assume a standard attmuation 01' “d3 per doubling of
dietenee for an isothemalfiindlese atmosphere in which sound we will be
etraidlt md divorcing.
Absorption of sound by d: is trequensy dependent and by direct observation
the attenuation or explosive sound with l‘requendes in the range 10-2033 is
very small snd almost sertednly less then 1d! per he 01‘ path length in the
ataeepherea
‘l'snpereture gradients in the vertical are a scalar quantity and apply
equally in all direction-the observed variation in send intensities with
direction from the sturoe sen be attributed almost entirely to the wind,“
will he sheen later.

2 so to Part (see Figure 2)
The density of reys returningto earthde the nusbsr of rays returning
within each kn) depends on the gradients of speed of sound in the later
atmosphere. -
It the speed or sound increases with height the rave are bent down and the
attenuation with distance deereased (NoiseEnhancement) .i'he inteneity can
be inereased by some 10-20” over the value to be expected in the standard
atmosphere.
In the standard atnoephere the speed of sound is oonetent Iith heightfihe
rm are etreidit and diverging and.apert ran the grazing m at taro
degrees elevation.» m returns to earth. attenuation rate 1W per
m1“; at distanse) ' .
It the speed of sound. decreases with haight so that no rays return to earth
at all that the Value or the speed or sound gradient in the‘lowsst 150M layer
is used to increase the attenuation rate.Valuee or 25d! per doubling of

~ dietanse are polsible en entrees daye.(lloiee suppression)
ll’he conditions a! nest interest are when sound me are best up at first

and thm bent deen to merge on a small area (Noise or Blast Pom) .‘ihese
auditions are by no means rare and in the UK are usually aseonieted with
the polar front weather eyetans that frequently areas the British Isles.
The speed 6! eound'deoreasee with held“ at firehthn increases with height
usually becauseof a marked increase in wind speed at height coupled with a
ohsnge in wind direction .The upper wind direction can differ tron that at
the surtm by as much as 180 degree-trims the surfs» wind is not a reliable
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22mm:
‘lho pro-moo of hull ond Yo].qu drool! tho loool sumo intmolty h“ o

prolong“ investigation loom ho roun Io dotonotno tho nogfitudo of he

ottoot In lactation from tho othor vortahlothm so mama" oddonoo

that otoop-omod volloyo tnormo tho observed not“ intensity hut “no shadow
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tho nun sumo at tho noioo (annoy) no nohuo and oould ohonao “a

pod.th by tau of In in About u now me».

'looulto
Iooplotho of prouotod ooloo moor-on: or. ohm in figur- 3.
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The: char . typio'd noisy m with a noise anhmomant mu downwind and to tho
right of the surface windfimt also a woll marked fowl almost upwind.l'ho upper

winds on thin day were"nine and increasing with heightfim 145 degree-

Gun/loo on the who. to' 276 degrees 1123/an at a mm or 13001; 50.1..
Iota eh. area to the southeast what. thenoise ducteon with increasing

distanc- hetora increasing wgdn a: the hamlets also he mu. when the

land would be inwdihlodll oi' Qhoao future- huve bun observed in the real
uhosphm.
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1J-TFSWGI'1'LM llwthml for tho Pmdnatiuu of Mannie Fox-cout- USing a
Digit-.1 comtwdlnoomlogiul Wino Vol 101 1918
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