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cm_ma 5.
AIR QON'PAMINANTS

Classifiention of Alr Conlsminants; Blear ot Airbarne I’mth; Air Pollution by
" Fmokm, Ash gad Oinders; Smoks-Ab wnd Alr Py o I Odor
Ruisaaet; Mazimum Allowahls Concsatrations of Industrisl Alr
annmnium.b- I'lummbln CQasag abd Yapom; Dmbuavlhl. Duats;”
pheris Follea; Aich Bu

HE narmal | eomstituents of the sarth’y atmoaphase are oxygen, nitro-
:rgan, asrbon diuxide, érmter vapcr argon, small or negligible amounts

ther inert gased, b
ties afulﬁcnsanp!a' and submicroecopic .ohd matter, wmat{mu called

kerio smputitier. From the viewpoint of the air condi-

t atmosp

jonlag eagineer, all otlier airbarne subetances may be termed conlaminants.
This term ia applied prefersbly, heweve-r, to iundesirable ar chanse ish-
purities, since the occasion ma: d:{ g to the air cuusrdled
Amounte of salid ar gassous uants Iar the pnvent!on of

ida! vapors or mists (asrcsols) fox bacteria son %

stances for odor contral; ar a mubstith ta im- tne nf she normal
for exsmple, when Belium i -used to replacs nitxogen in atmesp
sompressed pir workern ar divar.

Ooaktol of the chemical quality of air is ona of the fanctione of scmpiaiy
ur eandmanmg ind soms knowledge of she campusition, concentratioh

p&:ta rties of olr contamingnts under various mwmm is therelorg

' Alr contemibionts arise from the normal propesseg of wesr, erosion,
windatarm, seaspray svnpmﬁm, tharmal ‘disintegration, earthqueke:
roleanic empﬁun combustion, manilesturing, tnnsnoda.mm. sgricul-
‘tore, sud tha miuqu&l or b:olog;aal processes of lifs. They. dve classi-
Eed at various Umes 28 orgraio and inorganin, visible or mmnble, micro-,
senpio or xnmoscunic. iparmculnte ar qua, boxic or harmlesy, benefielel
or destructivé. tion is based chlefly upon the
adgin or msthod of fomahian of sir eonmnanhs

CLASSIFICATIOR OF AR CORTAmM‘STS
Dusts, Fumes, a.nd Smokes ere solid particulate air sontaminants,

Dusty we solic p‘runiu profmated inte tha alr by aatural forces, such as wind,
volcanis aruption or odtth snd by hnm{l provexss, suck ag erushiug,
grinding, g, wz:qa damolliioz, ahnrrdlln; fonriyipy, seresolng, a
rmpin: Sm o fo prodm: lmmhrgarmmn. whila albers iy

h-» m n dy ; yul wrired. Gnunﬂr, pariiclas are not ad‘
dmi uulm ;ho: us s Lout 160 m! 0 hotw nbnil’
zugk as mck, vre, e .w v?do&a. oh a5 geain, wr,'wd.n 0, pollon;
animal , soh as wol, balr, gt a..b!xm.lnthu. ' !

Mu aro solid pnt(am vmnouly lormed by the mndmutiou of vepom fram
nermally golid materdsld suck aa mollen m-tah Mﬁ flis annﬂr agtur aa
toe oxides fa afr pecatise of the ki rmﬂn nsturg, Q dividad mettecy
Furas mpy wio be formed by sabl :mmn, distlllmnn, uuinmen, ¢r chei

reastion, w wlnrnn}'mm nredte airborne partisles predominxtaly below tha

X mm. e, I to agd tend Lo Evoqulrts inte clumps or aggy
of Inrger giss, thereby Taciitating mmoval from o
Smokxa are ths axtrsms‘lynuu solid p-u-udu produ«d by imomp!ah wmbmnon

Ogen, variible traces of ozcns, and small quanti- -

e




‘158 . CHAPTER 8
mm« aubstauces suoh as tobacso, wood, soal,

amoky
baskion, althe fachnioad Rteratore
thveuauoh [T U] nnwlu:rm MM“’:{:J
m‘h{imu mmehlmthnnlnﬂlmnhﬂn,o?hn in the raage

eTon,
Misty and Fogs are liguid parﬁenhm air contamtoants,

Miaty gro md\hbomndmpubdmdahﬂm motdlnml ! ntd |;
‘mpm Mgﬁ _They may be fo emed b mllng{ -pim:,

ok kxin vnlu t b aotion, #lankrol; uwlumon of
l‘{z\ﬁd d i upon relanse of ry-:wm ag‘-ms“ dmpkh

ni humed lnh E aneesiag constity

are llmhed b] m niassifisabions fo airborns deoplets’ formed by sondenss-
. sofxt and fog le

d“?' rom tha “W b tolndlum ihe partleulats staie of :a’rbon:
A e posie s e ey o B

L] ¢ droj a4 oom 0 ™ [
daviees.” highl mrft?.h nﬂﬁ. of gomme umn‘!n quiskly reduces tha?ruzkhg'r:{
sriphi et el st G it e i e S

[ e u

i i wm( nnry ba toocehved w the bracsdtion etade

He
’éﬁ
i
%s
SN
E

- soopic add }.\
Batwern the {nrgur mists a tlun

Yspmmd Gmummpxmumemmummh.

Vupun nre thy gaatous phasy of mxbcu.nm 1bat arw ajkber nqnduulhun thur
camzgonly kuows stebe, w
'hlw[du, wWErCuLYy l&i:hc » eamphor. _pcll hty b8 @ wtom 'salid or ]lqald

....‘Huu & qgo_y a:é removed km vmpﬁ:l g? -’Ja?ﬂ?.'uua- -rlih ku

Gu-maonullffwmlm Ruldannhhmihm & spage et mnem
lﬁna’n“nddlt o . - nit nrbol ‘:i nrsnnna e 'd’:'t
an
emnotia. "m ] ur Fyvaied by tia
propec e oonira) of bmwum- and
The preceding ulassifeation is not mitabla for the airhoma lving or-
gxnlmu whchmmduﬁ-um the submisroscoplc viruses to the largest
Osmns ot couridering the amaliegt insect | Bactaria rsoie from
+ about 0.2 to§ wiarons in size, m;unpomfmm 1 zommwmm, mdpnllan
frona 8§ bo.160 misrona.

SIZES OF ATRBORNE PAmCIIES

T 1 s & graphio’ tabulation of the of elibome aalids and
uﬁ::gtoal:ecuths rog geale, 'I‘hmmzﬁ,!ua

microna jn 1 mch.
Farticles srthn.nwmerumueunmmlytammmdadm

' air currents of moderste strangth, but settle out by pravity a
dependent upon the shapa, zise sud specifia gnvity of the particla, wingd
vdoelty, otentation of the coflecting surface, and topogrmphy.
- Iatger particles are of major intecest to the m;meérm the aohtion of nui-
sance problams, byt it iv vaually the amaller particles, or those Delow 10
_microns, Hiat remale . in the air long enough to-be efhnimuu well ax
. ecimome sigeifoaxioe,

Industria] dus! pecticles sre mu'lommat{y of tha order of 1 micron
fn fizs. Tretendous pumbers are also Presant in the submicfoscoms
range be)ow 05 mieren, but hbnee bdow €.1 micron are not helnved at’

e . LT TN

H

Uy .
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;L be.af practical ce, posiibly due' tn ihelr exceadingly
B e o B with ths beirace of Airborne matior, ba faot
e iiles this stnail may baogime the permanant statospheric tmparities that
g:;“e.hiﬂ if aqiy, opportunity of setiling becgua of the vantinval motion
W'&,Mwm r air currents aod the moleoulnr aotivicy of gases
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' The mrvey' of almospherie pollution in' 14 American cities conducted
from 1981 to 1933 ipdicated, ths average sive of cutdoor dust particlbs
to be 0.5 micron, ok collosted by the Owens Jot dust asunter and mesaicred
wnder the m:cmsmp,e. Inability of the lght field miornscope o reveal




160 ’ . CHAPTER 8 . 1051 Guide

partioles in the 0.1 micron vielity may have influenced the determinatinn
of avarage partide aire. = . -
. ‘The lower Limit of parilola xire visible to the naked ays cxanot be slated
dofigitely, It depends not only upan the individnal eye, but alss npan the
shape and color of the J;urtich, intensity snd quality of the light, sod ga-
ture of the buskground or opportunity for contraat, Thader ideal eondi-
tions & partiols af 10-migron size might be recognisad, while yader less
favorablo conditions it may be imp to distinguish a particls amaller
! wﬁh&n 50 misrons, The lower lizaft of visfbility probably ranges fram 10 to

miorcas.

Digsta, powders and greoular maleriels are frequently dassified by
xeference 15: the aire of soreens Uped for saparation, FPartloles sbove 40
. miorone axe said 10 be the aoreen aizes and those below, the Ad-screen or
- amicroscopic sires,  Approoimata or theorétical xizes of parbisles comrespond-
Ing ta tha mesh ecale of the 17, 8. Btandard Bieva Sarles are givan in Tatle 1,
Microseople examivation of soreexed dust indieates that the mverage
dispaeter or a sample of irregular parficles mey be substaatislly Iargsr.

" Tumix 1, Bewnow oF Bcuwar Maex 7o, Paswaa Bue
U. 5. Btandacd Blevs Mash,. | €G] 206| 200) 0| 100 | 60 | 25 | 18

' Nemizsl Birve Opening } ) '
gpinel Bieve Oponing B0 ot | a6 {14 | 108 [ 100 | 220 | 60 | 000

than tha openings of the sereen thmutwhich it hag rx:n.tsaed, if the parijels
shapes daviute considembly from the sphecical form.® The smallsst
dimensian of many sush partioles will careepond with the maximum-per-
misaible distance Heiween the wires of cqramereial screens mads to A STM
Stendard Specifications. Soreaning does not give m sparation into
‘lg:ol groups, and aocoordingly, aweh a -glassification ls tica] rather than
[ ute. oo -

«

AR POLLUTION -BY SMOXE, ASHK AND CINDERS

. 'Total airborne solids ing {n irban ardas arg usally a8 g00l
. follin'tons %:; {square mils) {month).  Buch data publ{lh:a:f?xﬁe cities -
in this country mage from 20 to 200 tons pér ' (squars mile) (month). To
the alr wopditioning engineet thiv Information mey. indicate the efeotive-
nesy of exoke-sbatament or fusl sombustion eontrol methods {n bis local.
ity, but it-does not pravide & duituble index of the suspended dust.that air
cleaners D a mtm&iné ¥ are expected to, capbure’s 48  Qrgvi.
matris ox weight data e type given iz Table 3 are preferable. In
sGtno cases sirborne parlicle counts may be necessary, as for pollen, bao-
teria, spores, and insotuble dusts causing lilneay or lung disease,
‘Dust concentistiona by welght cannot be cpnverted readily to concen-
. tntiomg:x partidle count hevatsn of the varlabiiity o:‘pu.rmlz site, shape
‘and apsoific gravity, and the inherent charsctaristics of dust souating and
weighing procedures, Ocs millipram of dust per cublc matar af air msy
represant dust counts {rom 1 on to 100 milien prrticles suble foot
of air (iightfield microsqop-technic) ascording to rha mize distribution of



Indﬂmd diskriets.

' the:sirbotme QU Sam.
{5 best obtaln sioullaneous ssmpling for bo
Elon s mdob edwgyafully ab tha mne nupfuto:q that might n.ﬂont tha

xepmduuﬂ)mt? o?tga sount-waight atio.

nosz.m and

1

Smoko Abatement sud Alr Pollution Cantrot
Sua,sdul .baument. of atmospheric poliution eansed ay smoks requires

Jnformation af this typetcr& ggau.ﬁed appha:» .

combined oA cf the ocambustion enginear, lndustrial axecutive,

mr, lscning commission and the community sk

rmbhc !mng& of hgultry and railroads, inersase in the use of
domgsl:m ofl and ges fornaces, an tion of mdusbml dlskriots aro
providing eﬁnh\m u.ui m zolution of this problem, Im the

% whm nuisance from smole,-fy-sah-and cinders 18 mors serjous,
[imibed sreas obtein some reliel by the use of district hnﬁnz. See Chap-

ters 13, 1% and 15 fer further dissusdon on fuel burning G

‘w . Tawsa 9. Duer Coum‘&:mmr Benans v

v

' Gmg#xn Moscum

num! d subbzBAL diatriats.
o \: lairict

mtm-smmu‘

« 34 ml i Grnier.
I:.'.‘.? ’!’.‘:.““” B

Muny prsm ordipscces Lty tlu nunber of minntes in any one hour'
thacmnke of upmﬁvd depaity (detormined by comparison with s Rlngel-
macn Chart which iy deseribed in Chapter 49) may be-dissknrged.

" There is now cqusiderablo lnterest and sctivity in thie sontro] of air
lution feotors in addition to amaoke. Diffculty in the uuhlmhmengo
seoepiable criteria for pertain oorrugive and irritant gases, such ag ﬂuorides
g the oxidus of sulphur and pitrogea discharged with the geses of dom-
bum‘.im, the freguantly com; lcated technics! and eoanolmn prohleros

cuntered In confrol, have delayed the drafting and enforvement of
laghhﬂve rneasures, ﬁmm % reporia of an ind incidence of dissases,
such aa pneutionis and luny cancer, in areas high in certain air contami-
nanis, rﬁ;um further critical investigation before ampta.n« The values
ted will undoubtedly be lower than tha MAC, Maximum

Anow;bxa nmﬁmuon) limity for tee in indus bogause the.expomu s
is pontinucua sompared with the B-hourdny, 5 nr y weak upan which

M.4.C. values ure besed, and becnuge the exposed populstion contnna

" individuals with greater variation in age and haﬂth etatus,

In fogzy weatber, or with an fnoereion of atmaspherio sendi tmxu, nceumu-

latlon of geseous contaminknis msy cavse imtation of eyes, nose, and’

tespiratory passages, and pomsibly ‘cause. aven-mome serioud physiclogical
eﬁects The Maugs Vd}ey Iog disaater (Belfmxu 1930} and the Dozora

ﬁP ansylvania 1048) are claasic exam In the history of gascoua
nir poliatign, In hoth instances it i beliwed that Iritant gases, princis

i
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pally from industeial phnmum dunn petiods of exceptionally ©

prolonged meteatologreal inocreion aontnhuud h tha ok
mm persony, snd ta the daath of Romg- ﬁ:o ware especially mpkihle
Abmpﬁon of Solar Radiation o

°  Ahzorption of splar uitravioiet Light by smoke and soot is izext a'fu
a heslth lem in maqy industrial cities. Mesaurements o radis.

tion in Baltimore' by actinie methads demonstosted that ultmivielst Ii 7.
intensity in the country Was 50 perceat greater than in the city.

York Cipy! slomug;raul =2 50 percent im vigible hght was fowad byphm
elanirio pasasyraments.

ODOR NUISANCB

. A pmblum companicnate mtb smcke abatemant is the mtrd of odor

nyissnce it the nniahborhond industrial piants discharging noxlous or
cffensive &ir onnlnuum Community plabning and soning will avoid
-mach of the dificulty in the Fubure, tat meanwhil? many indgstiial cities
thust resort to corrective measures ymuirmzmhﬂsﬂon of air ol-ux:f
deviase, alteration of manufacturing prooesses, or fermipation of tha
fonuive operstion In residantinl or commercial distriots,

Goateal of autdoor odur puisaace ir sspedslly ¢ stoublssome becas o!'“

th y minuts quantities of at are
» wide aren. New indusieinl ohemoah with utnnge arun-
nﬁm tand 1o receive more attantion from the seighhorhood than
thuuaw odors genorated by well kmown proccsses snd raw materialy.
Mutkoda u( odor control currently in e fpolude charcosl adeorpifon
serabbing towms and air washers, phlorinskion, sopdensstion, msklng,
" passage of the odorous sic through combustion chambers, dupumon
through & tali atack, and best of alf, bubstitution of lees offenzivematerisly
whenesver posfh(e.'- Hmn

b disousaed unoke odors, eocking odors and
bodyodonmdrsw inants of the nuitance Lype which 20w eyrumand
8 dedisive poation in the standsrds of ‘sir qualiby for indoor eemfort.
However, the engineer will Gud, at times, that -odvxw oziginating owteide

buildings in industzial or busipess disteicts may determine the %ind and -
mﬁ quality xir Bupply instsl-

. apuﬂ:r of equlpmentbe ot provide fora
N

. - INDUSTRIAL AIR CONTAMINANTS,
Msny mmt . pmth soyrees of eouz?mnd?h Their coutrol
Q! H.Iu
el bl e 1 i R Tregl i s
ﬁnalyhdl.mdui maf.ﬁer ‘i‘t dispsreed md m::spgrbd from the’ sc& ta
remote loeations wherm it may causa amage, nuistnee, ax-
plesion, disesss and sven d eag;t prapesey '
Tables &, 4 and 5 give the marimun gliowsb wrmumdon values for
~pyany industral sir contaminacts as adopted by the Seobional Oammttee
%37 on Allowable Coneentrations of Taxio Dugts and Gases of th

" oan Standzrde Association, aad a5 reported by £he Committes e Therehard )

Dy - Ay

Contral of air quality within buildings ventilated for lnnmnan ocoupsacy )
in Bm 6. Tobacsa: :

medium whereby much |

&
o

v
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AW. icap, (onferenoe :d' CGovernmantal Indus-
) m%m t e 949 ek g,

ility of the ASA Biandard iz incressed, The values are ngt

ymﬁuﬁﬂg hgjaqt ta revizion, npward ar downward, with the develop-

Zagat of mew information. ‘There is by Ro mesns complete szreement,
thesy values amouR respansible industrial hygieninta.

Iz applying these guide limits, the follawing factar st be consldered:

1. Tbndtaﬂone!amnhﬂhradutorsoﬂdui;mk N
, Thé messorupenty are fndicative of ths sion ia ‘h thing sang
tliba pergoa.

Thy M.A.C. la mee“aduthet Tage EXpOtUe “10' Iy
I‘uuqmdpnyurt M;:::uv thaglhc AT ar V w M?" 4 uppar
that i 700 ppa mﬁdumd wafe for §-buer expmure, that EDU prrap

: 'ﬁubc ona hm,

hu::.:mth -ImlhrM.A O, v}..l‘uu“mnybe qn!‘a t:l.lﬂ'l “1. 28 to phyne

thes "

m«pg:l s!!ao % i disoomiort fut; .;gch s wxdu m.r :3 é;ﬁ":.‘é
N8 TE presdels

ggumb!r !r-d;ivn of tha mumrshvn which may be wdlbed with savers

6- Thewe nxu- bew upper lmafte; it is desirable.to omu nn below m lovals
sxginearis doomic pasmit, -
pc'#:c . mmgh m::‘n o!ad%l:;-hu eatimater J’!‘:nti.lnk?nq mm
t In Table &, Colursu 1 Yisté the 4,94 Bectional Committee 237 MAC.
. waloew;, Colutnn 2, those of the A CGEIH. Committee on Threskold

E © lLdwmits. Column § gives the yalus in grams par subie mieter or cunces per
1000 ew ft fm-.the corresponsiing 4.C.C.1 _H Hmits; Column 4- -gbows the

. Ruid ounces ¢f chemic: .Aiitunllqmdnmcasm,whhh if squally
! dispersed. in 1000 cu [, would give ths carresponding ML.A.C. . -

the A84 and A.C.G.LH! Cotmittaes,

wete obtained froms data n{ the A.C.C.LH.
Limits,
Information on th arties and efects, with rupacb
apooitin mdllmﬁu:ln e pz?nm‘nhh tw.ﬂa.biein pubnmﬂauhﬂaizzlig uﬁ
end of this chapler,

SLAMMAELE GASES AND mpoxs ‘

of five or explasion dye to gases 4ad vapats. * The nesd rnrgoadvbnm -
thon i not removed by the use of other pmautwns ruuh [T elhnin;-

grogation operati
tion of safe bulding 'vomstruction, and msta.lhticm uf automatio
- Bome safety engiuesny regard over-venfilation. of an cpemtiom. em) wlng
bis lxqu.uh nq ‘s’ legitimate oparatigg “shargs for the pri
nmi of using & dang\amm prociss. Euwevar,‘zt I» uot pogsibie tq

M .

nmmgbgmpbw&stmhMm&emtmﬁmwofm..

tanced maximen working levele sioce they arg extimates, |
Eaced )n‘:my c:ﬁ apen incampleta environmental and medioal studies.
‘Where there 18 afveement botween the 484 Standard Z87 and 4 C.G.1H.

Iz Table 4, Columas } and 2'are rupecﬂvely the'M A O, values from

Adequats ventilstion I 5 primary haqmmment For minimirmg the huud .

- thoa of known iglesloix aourced, a8 ony, sdop- °

In Tabls 5, the M.A.C. valyes for a number of industriaj duntl a givea
. Comnmittes 5 id

-
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considerati te operoiion abowt ihe wpper explosive Timit In tha -+ %
, mimogiw "?rzm—ﬂm.tmal unocedpiéd—becauss the . -
dtanpamryﬁvpntguom&rmm boapstutmthmthsex—

* plosive range is too great. . -
: tgduﬁnmm&bkhqm&tafvmupmmummhdmmﬂned
or pressurd, volatlity, or rate of eveporation. Flash
. pas‘ﬁ”aa oonvementmnthaio? erpre&mthkproped:y in terme of the
. peratars scale. It may ba defined as etﬁczian ture te which & vom- |
m"‘“"""’ o e sacice of the Lad.  The m;a”’a?z‘. o paint e |
of ar '
. D na hofely van the Jiguid ba handled Liquids wi mmﬁau}m
a8

703‘5!\9- be .
i .
Tasey 4. !mmmn ’x%xzcnum,rummhdun
P ‘L“-““ghﬂ- v.uu-,&ﬁm.s.
. afam .
| i
o100 1
s
Lo . 'X,
FE 1
i3
o.u e 2%
ER' SN )

[ B
‘8 ' 23
’ _ea
¥
T X

AR S 2

m.,.'t.....mm........,..7.,....:::" = B A5

e L .

pre: And lower limits of ﬂamm'nxht of gases md pron, angd the &nah .
points-of the eunupanﬂm:hq.nds are aiven in Tabls
Methods for esti 1:? lindts of mxtum os
yapors must be ap, thmhm-thumﬁarhmlmadmothumbﬁ-
cptions for ehis cznubim 1y 28
. Degign of eqmgmmt foy the m\‘ro! of cqmbumbh saesthetios i q: outs
lngh“d ﬂmga it ctloa D{i:;uwunb lug Jmadling air codtain.
. A v
i i‘ﬁ:mhmp“ %ﬁ.wm in uspcmunmmmm\m
. 4 oustomaty to. the nmh:at of Bnitabl "
in pemmt hy vcim wll:gé am}m ‘Gomparizdp,” o l;b. og;m
Zticns on*ths aldakd) et it dustml

e+ hygime' uwmu:epﬁ madxrjr msda by thanhvmlon. i perueht 10,(1‘11

1




' ~mamm dust in niin m%mom somteat uod comporitiat

ppm (parte of sontaminant :am{zm arts of sic, by ¥olume, or lﬂ o
ords, Tbie’ Feat of ednusmﬁ:ns et /mglbbk snbic fest of giF). T

. noted in Table 8 that Redrly alk of ‘tha substances Histed: B&re{omr axplwiw

T 1.0 parcent, while the mavimum ollawabls voneontrations for
gmsm;:m in Table & am balow 1000 ppm or ©.1 pereant in mast
<4525, Therelore, eontrol of bm‘ic or n‘.yLunous vapon to lavels below their
Jth usy K;r mqum much raore

1

wn sllowably o dlens for
eﬁ‘g?&a voptilation than for the prevention of g fre ha

COMBUSTIHLE DUSTS

dast exploddon is essentitlly & sudden  pressurs rise caused by tahe ve:yv
{d bu.r;xugg of nirberne dust. The primary explosion oiten triginal
Yrm & mmall amount of dust Ju suspension exp to & sourca of ignition,
spd the presaps axd bmﬁohummmybewﬁmenttn islodge:
large acuumulah!:ma of dust on horisonial Jedges ar surfaces of the bulding:
and gqmpmmt, thereby ereating & secondary explosion of great {oma.

» Tumn 5 Lowmen por Momsmas Doore
2 oxrtants ! Aﬁm’f&“’”
. Bepoat |

it

Bo® |

1
.

BXM ERB.E BT

'an%prddw.mmsmm

Thus the sir copdibioning eugitear & lnvolved for 4wo ressons: (1) bo‘
ohtaln & movement of dust-laden sir inty sxbaust boods or ope.niny, and:

through ventilating or pneumtio conveying duocts, iom manner that %illi.

provent sceumulation of highly Sarnmable dust st poluld where i euuld‘
igmbn walde thaoqu}mmmt snd {2} to w0 design process venddlalion as

the esmaps mﬁb& astile an kori:onu! swfuu nnd
Emm.. polential sonrce of dixaster ob somne distansafrom the dusky npna- .

(Bee Chapter 45),

Ixuenslby of = dust uxplumnn dapwds upon- chemical md thnxmnl
perties of the dust; particle mmdmpc, concentration In air nf’ ghropo:;‘
LYY

d temperature of ths prition source: and'd dhpemonaf&w
,d\uﬁ cloud. Investigabions on the explos:bxrm of dusts requize determing,:
tion of tha maximum prussuméeveiap dmmg explosion of a known sir’
concentration, sy welliss determination of the rabe of pressure fise, In-
vmtlsam frequently expirience dilfficulty in obmniui dust suspensiobs
orm dizpersion,’ snd Hm ahould be kep’; in mind when comparmg

rumlks from: seversl sources,! .

Miniomim  explosive’ ennomemtim of -airhorns dum Almsxiy bshed
* mmage fmmDOl 005 azpezaubmfoot pr 10 to 500 grams pe:cubmmoter

‘
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peak may approach 1

AR¥RoRIATR Lixis or FLAKMARILITY oF BiNarn Gages i Varens

TaBLr b At ORRINARY TIaTERATORAS kD PRRIsUKESt (Gonsluded)
£ Lawr Urrms loww |°  OlowtCne
Qi 01 Yirem Pmr F Ivltﬂ!lr W
£l Y
3 3.7
- ol tid
] it 3
2e 2.0 -
i 9 §
i #i
N} A 4.7 .
13 L -

. 9 Vapom, ¥,
dayhad ¥ Xeih .Mu nrl‘ LW‘Q&“"“‘:?;‘ c:.’f."tﬁé ﬁ‘g‘f
wiad_m! e um..m-.cm- ang .‘_..«d‘x..e” i

Yl Ip Con
e mmummmummnm

of alr. | Maxigum pressures genorated have been reported as high aa 500
, although theym maore likgly to be of the ordar of 50 pd. Invaat.:y—
\gﬂ ns on khe Aummabls ohnmctemtm of dusta aza surrently nade st 0.4
=ad 0.5 ,oz per oubis ook ™2
ATMOSPHEBRIC POLLEN

P:opuﬂu of pollen grains discharged by greases and trees aud

responsible for hay (ever, are of apecial Tterest to duignm of nir cleaning”
v bxsunden in Chapter 2, snd Air Clagning, C? !

meat {ses Allergio
sq“%) Whole grains and fragmants 1mn.spnrucl by the air

betwoen 10 and 50 misrons ih aise, but some kdve been mieam umtll '

23 5 miorons, and ofhérs over 100 microns in mnmeter Bagwoed pollen.
m oT6 u:rly uni!orm in_give within the renge of 15 to -25 microns.
caa be remaved {rom” tho alr more readily than the particles
of dust pmle.nt in outdoor air or pmdueed Dby dusty sincs t.he
lnturpedamnn.ta i the raoge of 0 to 10 mivrons n slze.

humiii
In the seal lumtun n, cal distribution of pla.nls
imown, to produse bay!fever ia ad.aa reagrded. 4. & .
Thnqua htydmﬂhmmhthsinugenmﬂ estimated by expodng’
lve-conted glias plata oubdoomthlhr. “ad thex sounting aalE

b Areag under the mwrompe. Methods axe available for datermin.!
ing hhezumbar f gralns in & meisured volume of airt': % Lyi Lhair'
tu- hnsnol: ‘I:lmnkora Hmmoxﬁmplemw&y.
ide method wsed For Tocst pollen counts. unting technios vary some-
whal Tt the duly pollen counts re in locsl newspapers during the
bay fwu BeAyOn muany npresenb 8 oumber ot graing found on"1.8 sq.

- em of & 24-hr gravily &
"Hsy fever sulferers msy uotios the Arst symptoms when the polien eolint:*

5 10 ta 25, é5d n n%ns jocalities the maximum figures: for wagonal

nite l:ygmeopm and tharefore vary in weight thh the:
mh-l datn ou {ndividual pollen gralng }.: svnilable .

foi & 24-hr period, dopendmg upaz the smplmg .




by special formulss. to s volumetrie basis, ar the nimber of grains per,
cubic yard or per cubia fook af alr, I8 unreliable bocauss of the somplexity
of th y&ttwm Whan such loformation is important, it 1. best
abtained directly by a volumetrioluxtrument. Thonumberdf pollen graing
per cubis ym‘d of atr wldulhly vasios from 2 10 20 timey the number found
o 1 sq om of a 24-hr plide, depending on grrin dismeber, shape,

specific gravily, wind val , humidiky and phymual placament "of the
'enuumng platg,rs. @

AIRBORRB BACTEIU.A

engineers and
‘ttie typea sod quaatities of hestaris found in a variety of spaces, hut it
ig Hot pmhle at present to use this nformaticn as s aonclusive index of
thnpatcntnl healtl hmddn%enmmmen&. The reported number
sirborne organizms ma; 1 46 1000 per oubie foot of air, influ-
mdwwhubythamzﬂwdafhnmg“ y are sttached ta the
dust partisles present in the sir.
Whmumndmblam-dmbbtnmtmt bwkemlwn’ﬁent
;nmwbuﬂdmu. highly effective’ methods are
and their mdedmamdomud:tom
the warkcrsint.hu nddln sccumulating the mxymuteﬁdmsa

eomunlm s digsana, It 18 npw well eahbl.ld;ed that u!tumntet radis-
tign 1s feamible for the proteeliom or premrnﬂnn pha.xmmuhuda, oos- -
metien, and food produoets. o
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" CLEAYER-JROOKS HELPB ¥Y0QU SBLECT TiR
BXACT STRAM

+- demandy and

e

Cleaver-Brooks Company ’
. 348 E. Xeofa Ave, Milwsukea 12, Wisoonnin
Clerver-Brooke Steam Bollsry
Complata Bel[.Contalted Factory Tuhd
13 to 300-hp — 15 b 200 itw pal.
.+ . Ol Fired Gaz Fired 0Qil & Gas Fired
& ST
N C_ar 1] f a 100 ¥]
_ppr raua cxpas "T‘mw[ [W[um ) ]m
By e i
BUBKN QIL » BUBRR
GAS ¢ B oIl &
GAS WITR EQUAL
EFFIC [>2'¢
Disgrammatic [{lustys.
in reation

, The ouuundlug Jeature of the O(etvor—Bmolu steam
boijer lg jts proves bi emduncy Economy of operas

tion {3 ammuced hy sstahli nefidlapt E.lma and thea
llunrhmg the maximum umunl of heat In ke lour
Py

BOILER YCOU WANT TO MERT

YOUR SPECIFIC WEEDS
JOB B.ATED—r -Ench Glrlv::-‘l.lmh l:l?lgllﬂ' ix Job xil:ld ta -‘zleet the slesm
LT P X Sl oo el anirae e fad

® Maslmum steam - » Steam » Preasurs 8¢ make-up
guirements o pounds gnh'ed at polni uf ln.u wuter,
i r hour or  boller ulure growth or ex. . o fusl avalisbls,
TRa-pOwer. unhn af plagt faeili- o Eleatric surrent cbor-
'Whlh&n your aleam natsrigtios, .
lond is uonstest er ) Pnn valve setlio, 'T‘ o s Space  agd ‘meghia-
(]

fiweluating, and Lhe v Per eent of toti s - i3 -
* degres of Huotuaifon, watsr nwrnoduenn- D‘ mm?:y‘- !
& Ths huhng losd re- densata,
. gumm.u & Temperstust of oop. & Plu-xt altitude sbove
~ Standby uquinmanla densaia, ne Jewal,
Lwok for the name '"CLEAYVER.BROOKES” uader ths Boller
Baction bf your clasaified Telupbaons DI Y-
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- Heating Spatems o Bg
' Cyclo thetm Corporation
Salas and Bxecutirs Qflces
Oswepo, Naw York

Fastory Distribytors Lhronghont the Uniied Statss

CL! THB.RM STBAM ARD
g’br gm‘mn GENERATORSE

Qperaia on Oycloata Cotibus-
tonprlaciple” Cowmpletely su-
topastiz wish full eafaty eon-
tolsn Oik gas or intarshange-
able gea sud ol Gring Only
fotar conneations raquired,

The 0”“’&‘.". Gombu.g‘na: i,&:lpm--.tm Presaiue Range

prinsi b Available in sta
while lp!nlln; st Aigh wolosity around  yoris or h!.h m

w il F

low presm

the uunbutian whtar ;ummtom xze alna wu\dﬁa o dl

M-
hmber fwmin tabe
3 s un%l‘ugx :mllughfy sline

;ﬁ:lznt hug trmier nnr tga De Standard Burrer Artargumeats
wasse wall 5
plates, utlhuunn of hu& t‘::uhr ararx Foel %ﬁm

fdea quick hest a2 sell a8 graata
frrides wulet -ﬁ.:mi;'mh iy gl BLON 1t08  CO00 thra G380

duced Bialntensmos of A tworbsax d uusn. Hu\'y Olf 5, 6 and
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