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LEAD INDUSTRIES ASSOCIATION, INC.

202 MADISON AYVENUKL

@ NEW YORK 17, N. Y, :
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Pebruary 28, 1963

SUBJECT: REPRINT N
RADIATION
PROTECTION
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To Varbers of the Lead Industries Kssociation, Ine.:

Enclosed 1s g reprint of an article which appeared in the
Refzrence Data Section of "Alr Conditioning, Heating and Ventilating,™
February, 1963, issue, entitled "Padiation Protection at Wall Openings

X

@ for Duct or Pipe.® 2
We plan on usirg this reprint to handle inquiries on this [_
subject. %
Additional coples are available free of charge in quantities 3
up to 25. Over 25 coples may be obtained from us at our cost of 7¢ E
each, 4
Sincerely yours, 3
/§ L S O ' :
. s //i o - A 3
David H, Borcira - e 3
Secretary
XD KM -
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RADIATION PROTECTION AT WALL OPENINGS FOR DUCT OR PIPE

Herrison D. Goodman® and George Hollands*®

The purpone of these Jata sheets §s o acquaint the
ait condiioning engincer with the means for shiclding
ductwoeh and other ofenings that penctrate protective
Batricrs atound radisteon (aclitien, pasticularly X-ray
rooms.

Protevtion agaiaud tadiatioa from X-ray tube, cyclo-
troa, 1sdium of other radwactive material is peimarily
3 queston of shickling 10 reduce the fovel of tadiation
1o a safe of peaficd amount, of maintaming safe dis-
tances {rom the tays, and ‘w of hauling the tme of

erponste.

The pame coawcralion in pecrventing penctratioa of
rays i Jdenuty of the shickling mutetial Lesd is the
deaent of sny comamoaly avalable. Where space is at
a peemuum, partcularly in onskera buildings, and where
uimont sadiatioa protection v Scmanded, kead kv iovan-
aly used. 1 cad n useful, evpedially where ncutroen and
gamma rays are coovernad, 1m that it does ot atself
bavnme coataminsied and cmut harmiul rayv

1ead, vswally 1a shoet form, iy used 1o line the walh,
floae and oftca the caling of rovms containing fadialion
aahiunce Opemngs through the barrrer for ar duat-
ot prng, wivie botey, conduit, cic. require shicld-
ing. uwally oained by a lcad Parrer around o behind
thewe Muhling utiliies of suthoent coserape and thick-
Bon 1o peevent penctratnon of thee rays.

Determining Shielding Dimensions

Shichding of duct and other opeming in the protective
Parrier of adatioa facilities Jepends oa encrpy  of
radiation, cexcntatioa of the deam, dimenwons and kocs-
tiva of opcrung in the protectine barrier, geometrcal
relatioahip betneen the radiatica »urce and opening,
and geomctrial relatwnship tetmecn opcning and per-
sons, matenals o¢ insruments 1o be protected. Tbe som-
pleuty of thexe factors requires the services of a radio-

¢ Mr. Goodman, fosmerly with Mever, Mrung and Joney,
sow has his vwn consstiuing practice in New Yol Caty,
tle hav a marters degree in mevhanal enginecring from
the Univeruty of Wixoaua, where he specalized 1n beat
trander, and is liccored profeasonal engineer.

** Mr. Hollands is chicf enpneer, in charge of devign
of rediat:on shiclding matenals and equrpment, for Bas-
Ray Products, lic, Brooklya, N. Y, He is a member
of ASTM, Socety for Nondestructive Testing, Acousti-
cal Socrcty of Amrica and Amcrican  lmstitute o
Phyva

logical physiiist, who determines extent of shiclding.
matctialy i shiclding tusialhy Iead of conctete) and the
thickness of the shichbing material. Alice the radatogical
Physiast hav &one the bawg deugn (ur this shiclding, the
proteclive barner contractor provides the required shickd-
ing for the opcrungs

Role of Unglover

Dosiga of ductewrl, piping eic, should emricipase
wme of the prublems encountered baoth ia the devign
and indallatian of Dhclding. Abo, cvwrdinathnt between
air cumlitioning awtractoe and shiclding fabricator caa
hest be athicved by undentamding and forcthought oa
the pan of the air condd-vaiag dcvugner.

Fipres 14 grne some wiea of ihe area of shielding
foquited around ductweek. They show varims duat
invallaions whah penetrate the pectective harrier foe
walls oo partitions of X ra) tooms. 1 ead shuclling de
used 10 coner thoe opcmiag, the wpprosimate ealent of
which 1 indicated an terms of svmple equations involving
the opcmng domenucns and wall thkhoos Thee are
conserianve eimores, whach will and the air conditica-
ing devgner o undcrntand what 12 expect as to the arcs
of shicldad ductwork. The tadiodogical physiciat actuatly
determines fof oA cawe e drad thudness and the
Clact amount of skiclding required.

Note in Fig 4 that the pravcctine shickling deals with
primare tadiavon, whie Figures 1) show protection
332NN sartsred o wvondsry radiation. Primary radia-
it comes Jrecatty from the swouree, wattered radiation
has been deviatad 1a direction; and secondary exdiation
iv emuticd by a0 irradiated material. Mrimary radiauoa
regiires maee protectioa bevause it encrpy kel B
higher.

Febricatien aol lartalletion

Sheet Fead is ot structurally self suppartiag, 0 must
he mounted 10 provent sagging by ity own weight, Foe
fead thackacsses up 10 3.3 mm, sheet kead can be readily
shaped around tourmd and small rectangular ducts, sy
24amh maumum diametcs or widih, with all joiat
ovetlapped al leaw 12 inch. To hold these lead ahects
in place, 1invh wide iroa bands shoutd be placed around
the perphery of the dint on approvimately (1 2inch
centers, care berng talen mat 1o Ul into the fead when
the bands are holted up.
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j RADIATION PROTECTION AT WALL OPENINGS FOR DUCT OR PIPE \

Vava'e
- Duct opening W wide 2 H high
Top register or duct //
3 A\ /
\ . ——
- e
) /
-
3 ~ ~ / -~
] 1 o y T Do not inLal turming vanes, dampent of squipment
W the shueided porton of the Suctwork
v .
- rather
e i E
; _\ . 2 ,,-Dommlnwm-emdvc‘hm\hlma
\ . servce and maintenance, 3 least I R beyond
- s
Scatiered or secondary A Vs simeided sacthon
eadution from X tay .
equipment
f - Lead shuelding sround duct
I -1 on Dvee expored pdes
; I 2W A
Lead sheelding in partition, i
the protectve Darnier \ ! - Note. N width of opening W._ is 'ess thaa
: henght. H, then the length of shiekded
N ductwork would be 2(H 1 A) @
3
: _ .~ - Kaep oftsat in duct as close a3
»] -‘4 _ possibia to X4y room partibhon
] S
X ray room wall or | L
Y ; .
3 partition thekness -\\ | Wt
; . ¥
k .
L
L |
H \
M L]
I Ductwork may run in any direcbon
3 KA after leaving shielding
3 ' It N T o
_\J v.N To—— Install access doors a minimum of I Rt
E .

beyond shielded duct, prefeadly 6

e Fig. 1. Plan view of duct running twough partition of X-22y room, expoted to secodary
o or scsttered radiation.
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[Hoivf Concrele oo of ool slab, deate &
A' « 10 8C1 a1 shealding without lead hrung . °
;

R LA S S AL

Ste S My 0t .
t A A
~
~
" Ducl W mdexH high .
- ] o\
W or 2H, t
satz:veal whechever 1 greatee
secondary Lead shietding sround tvee
radiation il sle of dud
toys
Note ! fire dampers are requwed in duct
penetrating the partihon or wall, the
- 3CCess GO0 1n the duct 1or tething the
‘J. fusibie knk should be located intsde

/ the X ray room
Lead shielthng 1n X ey room wal or pacttion

Fig. 2. Elevation of section thcough X-ray room partition
where duct opening i sxposed 1o secondary rsdiation.

‘/-Duc‘l operang W a~den H bugh

Top regriter J/ rlesd shie'dng sround oR
ot duct l er1posel wées of duct
P et e
T T [
SN a ’ h
w
-
-
Scattered V
of yecondary H
radiation raps 2% or
M,
ahichever
s greater
{ 1
AL
S Ly

< Lead shielding in X 19y ruom wall or partiticn

Fig. 3. Pan view of radlus oibow 'n ductwork running
through partition of X+ay room, 4xposed 10 secondary
o scattered radlation,

, Lead shuelding in X cay
room wall o parition

’ / - Duct opening,

W owide s H bigh

Lead shuelding on
Guctwork 1§ Jimitar

to that shown on

Regntet !
tor :Vumt 4 fg 3
a
.
Pnmary
radiation - Lead
{yeatt tsing
beam)

4“ batfie dmension:

(3W .« 28) wede by (3H « 28: hgh,
centered i front of operung
Nole. Where duct runs straght mhout offset,

lead shielding 1 smelas o that shown on Fig 2

Fig. 4. Pan view cf uct running through partition of
X-ray room, exposed 1o primary radlotion.

Transverse secton throuch duct ——
A

e

_—
/ (/ - Wood strips -

e
/

-
—

o

f] — Lead headed nails
Lead Lned lapping strips at panel

J Wta, revmum wdth of ¥4 sech
/e Laminated panel of plywood and lead

Note Let duct rest on weod streps 1or support Sudstantal
trapeze hangers should M uoed lor wpporting shrelding
enclosure Hanger rods ioust be ngid enough to prevent
any sway of the enclosure

Fig. 5. Construction of laminated panel enclosurs
around shielded ductwork,
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RADIATION PROTECTION AT WALL OPENINGS FOR DUCT OR PIPE

When fead thiknesw is preater than 3.8 mm or duct
wilith ercenh 14 ncha, kad shickling should B lamd-
naled on a phwond of smdar srsatual cxe. whh s
made 1n wuinns or panch f0 coaform to the sides of
the diet. The laminated  sections are mechanically
fartencd at the wann and coinere These jounts are
lapped with sheet fead anghey or Jead stiipe, the width
of which s 1wne the thickness of ihe lead, bt pd kews
than 13 inch in any cave Naily bolty, wrewy or aother
fasiencts used 10 wvure the lcad sheet v panel muv
e conered with fead of thh ness.eyual 10 the lead sheet.
$rad Leadad rails may te vvf e shown in Fig .

Foe tead shclding of 19 mm of kw, ficuble koaded
vinyl shects van e used v €any faeming to wmplet
hapes and antoues The flcuble Seaded i sheets
can b appbed in Liyers whete heaswr thaa 10 mm
Tead shichling v requred. I the dint hay a fcubie
Cooncvteea of v made of 3 Benitle matctial, the fiouble
vyl aherts ok R appled over i meve feadily tham
awther forme of shckdag

Dhat hangety are hewt irsallnt oa the vutsade of the
lcad shuclding s that the hanper todh oF straps duo met
have 1o prerve the shielding. The bead ahichling adds
conuderath 1o the weight of the duct amd the hangers
Whewild Be substantial, with wnh adeyuaste anchoving 1a
the alab abtve av hah plates. oo rectanpular ducts,
trancse hangers wiuhd be the most peactnal, Fae devio s

Prrpees, enimate exh 1Ih anch of kead 31 3 s per
»q fi.

Teats fow taduanoa kalage arc wually made after
the so0m is finnhed and the eyuipment 1invtafied. ft
very smpartant woansall alt shielding peoperly Juring
the coutse of condrmtion hevause of the eapense in
maling crabons W the fiamhed proiective banier.
Mutancr, equpment wich av dampen should never be
Ut an she shichled sevtion o the Justwrl, 24 repains
10 thiy equipinent woukd be very couly of the shelding
mux be drumantbed.

A umple way fo avond poicitatuen of the profective
Pattice’s kead hming By ppus o9 mates i Lo offset them
v chme behind the Sead hiaing 3 panuble so that they
can be haded with a kead aheet of sulfwiomt size W pre-

vent passage of (he rays at any angle. This fead patch
method iv abo tyed for clecine wwich bores boaated
in 1the wall,

Medical Jastoliations

The cnient of the protetive baries foe medical in-
stallations i summarizad beiow wo thas the aif cosdition-
ing deugnet can tell whether Jucts of pipes Turming
through sah spaces are hibely 10 he a problem. For
modicsl radnegraphn end Armvoncomye toems the leod
shiclding gencrally dees Mot entend above a hine 7 AL
0 1a. from the finiched flauw; and if the srvice bines aad
Jucts can be knated abore this hine, shiclding arcund
them 13 obdvunly unnecessary. For Xeocay therapy rooma,
kad shickling may cviend 10 the coling o structurad
Mah. Toc coring 1w slab aline and the e may alw
te kad Lncd, depending upnn owiput of the machine
amd other cuonbitnns. For indusinad Xoay woek, wall
shiclding may cuend o the wriling Bath cabing and
flxne 38 some caves Will require bead ining.

For shiclding in supersoltage roome wpeasl oo
disoms may apphy. 1o ans cvent, the fadudopcal phyw
ws should e consubicd 10 devgn 1he proper prvtataos
Where womarcte i ceiveicred for the shsclding matenal,
1 ofien Mg peactical W use kead of equisalent value
1w the shickling of av-singpy Where reconves ovour s
Commicte Farfacrs tor ey upawent, fias baliog equivalent
to the thubnae of the conctcle temosed, shoold be
prosided

Yiblloqrephy

Of the many publusions avalable ca the sultyea
ol radistion profcction, thewe two are the mad uwelul:

1. Medwal Xuaay Pructoa Ly ‘o Theee Milhoa
Vodty, Hamdbooh No. 76, Natwns'. "> can of Standarde,
196); -

¥ KRadiston Prtevtron, [ead Industracs Avxcishon,
'

397 Madivon Avcnue, New Yook, N Y,

ta addition, the New Yok City Health Depariment
pubhiher the New York City Healih Code requirements
Jealing with radudogual hazards (Article 179).
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