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Practical Designs for Noise Barriers Based on Lead

BRUCE FADER

Toihnical Services, Lood Induitrisr Asiocistion, Iac.
292 Mediion Avenna, New York, New York

@ Acowstical theory predicta that sheet drad and st plastic mareriak losded with
Boty divided lead should be eacellent sound barriers Sevea case historics mre
ghea 10 sow bow this “limp maw™ b been applied in praciical problema.

Introduction

NE OF THE most common solutions
to industrial noise problems is the ene
cowre of the noise source to reduce the
noise Jevel to bearable lenite This situa.
lion s easly recognized. The difficultios at-
L e mn v b apiestady
o0, lmlh oprmnp are required foe feed
of material or parts to and from the noisy
operation. Almost always there must be pro-
sition for access o at least visual ingpection.
These and other requirements often indicate
that a complex shape will be required of
the enclowre. And thn in turn, increases
the difficulty of achieving monolithic, leak-
free consruction in practice.

In additon 1o thee practical difficulties,
which apply v the coastruction of cven a
ﬁnsk Mo mtknurr, there may wrll be a
question of optimiring performance of the
voise harrier in terms of note reduction
verwus weight, thicknes, or cost. This is par-
ticulatly important where powe reduction
requirernents are unusually demanding, oc
where a large number of the enclosures will
be needed.

Sheet lead and lead-loaded flexible plastic
sheet recommend  themnselves in both  pare
ticulany cited above. First, from a practical
point of view, consider theet lead used as
a harrier in the plenun abotve hung ceilinge
The kead sheet, approximately 1/64-inch
thick in 2 typical case, is allowrd to hang
{rrely between the roof stab above and the
hung ceding below.  Pedorationt for pipe,
conduit, air ducts, ete., can be tightly waled

by the simple expedient of hand-crimping
the surplus lead to the surface of the pipe
and taping it there with ductesealing tape.
The kad surplus is created by folding a
single L-inch tuck vertically to coincide with
the pipe. 'ﬂw ngmﬁanl {act abnut lhac
lmesatt 7
mumr!kmn\dmﬂymdmelgw
ment with theorrtical prediciions. This hap-
py result s all 100 uncommon in noie con-
trol work and may be attnbuted, in large
part, 1o the ease with which keal-free con.
sruction i attained on the job.

Second, acouuic theory and practical ex.
perience alike whow lead {and Irad-loaded
plastic) thect 10 be excellent batriers to
oodse. This fact kae it foundation in the
intrinsic lack of st:ffncss of the sheet. The
socalled “timp mass” thus fumnished blocks
noixe tranwmision without any detnmental
coincidence cflects. Another theoretical pre-
diction borne out in practice s that, where
the lead i correctly used with other build.
ing materials in a composite noise barrier,
# can suppress or belp suppress the unfavor-
able coincidence dip of the other materiale

Types of Construction

At one extreme the siniple hung sheet of
Jrad or leaded plastic mentioned above has
pwored effective. Even at one pound per
squarr faoe (paf this simple expedient pro-
duces about 29 db as a nine-frequency aver-
age tranuniaion Jow Other scheines of in-
ctrasing complexity have been ued; there s
na print in going into great detail concerning
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theni, Lut typncal arrangemaonts and perfonn.
anwes may wnve as an index of suitability:
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Py waed
408 3 pai lead leman- Ertimerwe
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Cwm rvie Wlew b owith ooy
4 pal lend < b
ekt prye ond
farred off ear side
65-70 Twe eaves £ & F ool tenn
L. ol lvad v womt (see cone T}

kares sepaceted by
*mch apece cume
tamnvng twe 2wk
glass blomkets cm
woch deof

Case 1—Fluid Noise and Pipe Line

An armangement pioncered at the Public
Service Gas and Electric Company of New
Jetsey has now been cmplosed all over the
Notth American continent. The noise source
was a sct of pipes and vahes in a prewure
reduction station.  Upstream of the valves
the gas is at a peemure of absut 150 pei.
Prcuure on the downstream sde vanes with
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Frtae L View of beaded vinpltvaered pipes
i the gas prevure reductnn waton.

the type of swrvice, but 15 ps it typical.
To mamtaic a st downtream prowure o
- L A &A“l““" - el VAl rnnls e
demand, double Voport rreulating vales are
used. With this hich-presure drop and cos-
reypondingly hich flow. a wide-apectrum notse
of 110 1 130 db is creawd.

The enclosure (Figure 1) was a 2-inch
blanket of fine yarn glam Rber (6 pounds
pet cubic for) overwrapped with a single
laver of reinforced keaded vinyd sheet. This
fabric-hacked, flexible material woighs 087
I and i 0.055 inch thick.

Considerable care was cuercised in taping
all scarm completely closed {Figure 2} with
a tape of the ame material

The result was o reduce the peak inten-
sty {rom 130 db to (00 db. Whik higher
than desirable, this brings the noise ic1o a
range where conventional ear protectons can
cope with i,
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Fuias 2. faploded view thows how lesded
vingt and glass fiber are spplied.
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Fricng 3 “Belice”™ sad “aftes” curves show
the additimal norse redin ion achimed by adding
wlass Bles and leaded vinyt shert 1o the e losure
L an internal coenbuston Turbove

T

Prnmt 4 Overail vwem of the turtine unit
Smaller tx at bower befy u ducting for the air
wntahe systemn,

k 22 o ]
s

Frcmr 5 The fleasble beilinas (31 iy by
wuarel # uswd to cennect the innale dwt to
the air intale of the turbire [t peovades & res-
snable tranemiwon b fof e without intro.
ducing 8 nexd srwctursl Ut brtween turtune and
du ling

Noveriber-December, 1966

-

Frotar 6 Nowy prowrd pmaccey 06 titute 3 real
proldem at-ard a hvdredini vessel hhe HS Deai-
srn Since the veasel mast it il out of the
water 10 iy T ey pound county, and mwmnd
barnens must bave top effowency

Cav1 2 and 3- Cas Turbine Noise

The gas tuthine s an incremingly pop-

ular prime nwner and, 8 is evident by Fag-
ure 3, it i a fairly notwy one. The “belore
teatment”™ cune ia Frgure 3 is the gas tur-
bine with an enclosure, but hefore the ad-
dition of leaded plastic.
" The before and afier data choun in the
LUNE IC Lawy oa Wiy CArTed ot on 2
sationary gas turbine unit neasuring S by
16 feet (Figurr 4 and producing 750 Lilo-
wattt of rlectric power. Al for the combus-
tion 13 tahen in at a rate ol 11,000 dfm
when the unit operates at tated load and
the mtale duct 8 3 by 30 inches

To pronide svilxation isolation betwcen the
unit and the intale ducung. a flexible bel-
fows of leaded plagic wac uted  The plauw
sherting weighed 087 pd (Figure $). The
wne naterial was weed wn hne the ntersoe
of the metal cabinct, and the internal face
of the cahinet was clam hber batting re-
tained by screen cloth.

Sabstantially the sune scheme was uswed
in & monile gas turtune—the power umit of
the Ivdroloil vessel HS Dentson (Figure 6).
Becauswe weight was 3t a great peesnivm in
this foil-boene vehicle, 3 «ill lighter beaded
plastic sheet was uwd e offict was en-
bamed by supporting 1 on 2-foot conters.
fhe et wemhed only 043 pd and was
usd. as before, in conmunction with glas
fiber abaptive mnaterial (Figure 7).

Case €--Sheet Metal Noise

The wide-spectrum poise produced by bm.
pact in expanses of sheet metal is Quite 8
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Forae 7. Svtin through the sound bar-
rier wsed i HS Denisom. [t s bascally um-
dar te that wed in the sutanan  turbune
(Figure 4) encepn that bghter kesded vinyd
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comman problem. 1a one case, an ecclowd
chute, or duct, was being used W0 convey
renctad aflon hoone (o .
of a plant 10 oco¢ of the Jower floors for
paclaging. Although no actua! sound mea-
surements were made, the noue lavels—pars
ticularly the enenating high-frequency noises
—were well beyond the annoyvance level.
Short temnpens and worler ineffuiency were
directly traceable to the nowe of millions of
coffee beans bouncing through the chute.
The wolution was quite siruple. A sleeve
of fimibl Jeaded vinyl sheet weighing 3 gal
was hung inude the vertical chute, The
deme war made with sealed swame o that
pouc could pot leak through it. Because
coffee 1 a foodstufl, a serond sheet metal
chute was inwried through the sleeve as
a lincr. The prime intent was to remove
any pomibihity of contact of the fond with
2 lead-bearing material.  Actually, however,
the innet linct probably made the arrange-
ment more cffective because it forced the
leaded plastic and sheet tetal into loose
contact, thus enhancing the danping effect.
The rowdt was campletely atnfactory. The
beans cauw only a quict murmur now, and
frayed nerves have Jong unce healed in that

depar.ment.

Case S—Transformer Noise

The “hum”™ of big powet transformens s

eval 2,

Ty

Triss & One of the power trandumen he.
tuae and after enibosure enclosure 18 14 leet

an unusually stublsen noise and typifies notse
spectrums of Jow frequency, which sosctiines
occur in industrial work. Low-frequency et
formance of most sound bartiers is notodi-
outly pooe: thus the achiced improvement
ol 17 10 20 db achinved by Portland General
Electric Company is especially noteworthy.

ine tramtormers m quostion (Fagure 8)
were cach rated at 41.7 Mya, stond about
14 feet hich, and required an enclosure mea-
suring approxinately 5 by 10 In 14 feet.
This rnclosure was a built-up laminate of
10-gage  steel, 4-pamd  {1/16inch)  lead
with an interfacing of glass fiber. Some nowue
excajpes the enchmure via the radiator nets
work  As an indication of the excellent de-
tiling of the deugn, ths los was hdd w
only 5 db. Tou of the completed enclo-
sure without the radiators i place dhowed
2 22db improvement oser the unenxclowd
transfonner. When the radiatoes were again
inualled, the el rose, cutting the poise
reduction to 17 db.

This construction is claed a3 approxi-
mately a 40-db none barrier because of the
many openingy of this sart that had to be
keft in the tandonner enclosure as it was
ancmbled. Had it been complete o sub.
santially complete, the reduction would cer-
tainly have been of the order of 40 db.

Carr 6—A “Quict Room™ in & Noiry Ears-
tonmend

Franbdin Institule in Philadelphia is well
known for ity excellent rontract rescarch
work. One project at the institute was a
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Foiae 9 Setuw through the wall employed
tn the Frankiia fnitinie test neam. The ongmal
deywall (gypeuen trvard (0 v and wad wud fram.
ing) ramied and the lred and hnwh were oddd
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Frant 10 Qcouniwal prefurmance of the ong-
sl wall and the wall afier shevt bead had been
addrd cleprly shaws the mmpnaeneat | Oneinal
wall prrfiwmnance shen 8 ctmawd and jacd-
shhy quite conmrnatine © The rune b the raded
wall m 0ot cewrecied for “fanking” of pasage
W wund stound the wall

dudy of noive made by bearings. Good
bearing are, of coutse, rather quirt i opera.
ton, and the onh wace avadable for test-
wig war net’ It had m additen v nocmal
traffic and comeranon, machiwry running
continuoudy under test, occasional light sheet
metal wevd, and the background rutnble of
downown Philadetphia’s heavy street trafhe

Beginning with 4 rooeu 13 feet & incbes
ta 9 feet 6 inches by 10 feet high with
lasterbrard walls 0n wood studs, the indi.
witr constructed the wall shown in section
wn Figute 9. Nute that the onginal wall was
mained and that no new framing or dis
nantling of exiuing stnxtures was required.
(nher measures included use of sound-ab-
wuptne facing on the wallh and ceiling and
sddion of tam 0 the coiling by dump-
ing wnd oa it from slxne {there was no
fhor et the joists) and careful sealing of
cracks and openings throughout.

. 1ir 5Q ot
17 LD

UCTION 8 MAN )G o0 WAl

Fovar 11, Sccoom hruch the 70-db walt

1 A;:h .
- i e M A SR S
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A

B

Froeae 12
wall p tevand.

Actupl performance o the T0-dL

The 1oult, shown u Sgure 10, was w
increawe the note reduction from  outude
the roown o mude from 32 to 45 db. While
this wall would not seet really critical re-
guircwents {({or a broadcax mudio, for ex.
ample’, it was attained at a rrasnabde cost
in a «hort time. Actually it was six werks
betwern the first inquiry about the uw of
bead {oe Doise rontrol and the succesful use
of the completed room. No cutide contracior
wat sequired, the work being done by the
reqular building and imaintenance wtaff.

Caie 7--A 20-DB Wall in an Acoustical Test
Flnldy

Somectimes the need arises for a barrer
with 8 raung of 60+ db. As & practical
matter, this often means that smne alterna-
e wolution to the problem should be sought,
unce it i pot isually powible 0 aftain rae
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tiegs of this swt in practice One of the
few places where swuch perforance realh
A required and realh can be attained woin
it [acihites,

The wall descnted here formn the proma-
cent deniding wall betwern the wource and
the receiving rovvns. As such it tnust be
vapable of dwmanthng and reaswmtly as
1est pancls of varous wres are whwtuted
for . Although it f1 hardiv a thin or haht-
wesght wall i nnch thinnet and Lehter
than the wld concrrte block that males up
the other waliv of the test facihity,  And of
ourw it s comenently handled 10 sections
w that e Junel of smeral swe can be
sccominodated - a problern of conuderabie
magnituwde had am other coostruction of
wineler acoustie ratne been chosen,

The wall “Ficure 1. has faces of ' y-nch
fpd sheer bead sparated by 8Y5 inches
of pace  The faces arc swparatcly framed
with wood  To chnunate strxturasl bndg-
L S S UV R WP
tn the concrete fioor, udewall, and ceiling
N the tent facility, Theoe are seakd with
ronhardening mastic. Withon the wall, each
wead face nobacked with 4 inches of hber
ti A wonden retaiming batten sreund the
alre of cachi panel eno two parposes-
Canipn the lead face 1o the {rame and peo-
radey an oqenine into whixh caliing natenal
<an be drmen.

The perfornunce curve of thas wall has
been chcied inthe facihity nwlf and. as
heran i Figere 121 2 remarkabie 70 dh
It must br ursdrtond that this perfonmance

would not be achieved in any noise barier
where iU wat not jxwuble 10 use extreme
care an bunting down and corecting unafl
frabs through cracks, etc. Nerther the wall
nor any other should be coticidered a prac-
tical solution 10 the e of fiedd jedblem
whete acien 10 peguieed throagh the bare
s, or where leabage o flanking pethe or
movetient o mechanwal wear » lable o
be 2 factor.

Conclurions

Wheie none 1w be blocded o contained
ba s barrier, there are three cardinal require-
ments 10 be met in order to get the best
perfomunce:

Fuat, the mare mawise the bamer n, the
higher the tanunimon dow it is capable of.

Second, the lesm sttines the harrier jov-
sy, the bettry the performance that may
be evjucted of it

Third, to achine good wansnson low
AR s E M seeat LA A e Kasd - CHAMT AN
leaks or strictural featurer that constitute
wouund patha

Shiert lead and leaded plasuc dieet have
bren dhewn 1o ponees hich naa relatne 1o
there thulnen and siffcient “limpoes™ 10
produce excellent resolts in peactcal noose
harnetn Althoueh it cannx be  derwas
drated as a wparate offect inothe case s
tnres teviewed bere, part of the eflectivence
derens frown the case with which the materials
can be foermed 1o wal of nannne leaks

Receined June 26, 196
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