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particles in the 0.1 micron vicinity may have influenced the determination
of average particle size. : SA
“The lower limit of particle size visible to the naked eye cannot be stated
definitely. It dependsmnot only upon the individual eye, but also upon the
shape and color of the particle, intensity and quality of the light, and na-
ture of the background or opportunity for contrast. Under ideal condi-
tions a particle of 10-micron size might be recognized, while under less
favorable conditions it may be impossible to distinguish a particle smaller
than 50 microns. The lower limit of visibility probably ranges from 10 to
50 microns.’ ) ' . : )
Dusts, powders and granular materials are frequently classified by refer-
ence to the size of screens used for separation. Particles above 40 microns
are said to be the screen sizes and those below, the sub-screen or microscopic
sizes. Approximate or theoretical sizes of particles corresponding to the
mesh scale of the U. S. Standard Sieve Series are given in Table 1.
Micrescopic examination of screened dust indicates that the average
diameter of a sample of irregular particles may be substantially larger

TapLe 1. Rerarion oF SCREEN MEesH TO PARTICLE Size

U. 5. Standard Sieve Mesh...| 400| 325| 200| 140| 100 | 60 | 35 | 18

Nominal Sieve Opening in
Microns. .. .......heiannn

37‘44‘74‘105‘-149 250 | 500 | 1000

than the openings of the screen through which it has passed, if the particle
shapes deviate considerably from the spherical form.2 The smallest di-
mension of many such particles will correspond with the maximum per-
missible distance between the wires of commercial screens made to ASTM
Standard Specifications. Screening does not give sharp separation into
size groups, and accordingly, such a classification is statistical rather than

absolute.

AIR POLLUTION BY SMOKE, ASH AND CINDERS

Total airborne solids settling in urban areas are usually reported as soof

fall in tons per (square mile) (month). Such data published for the cities
in this country range from 20 to 200 tons per (square mile) (month). To
the air conditioning engineer this information may indicate the effective-
ness of smoke abatement or fuel combusion control methods in his locality,
but it does not provide a suitable index of the suspended dust that air
cleaners in a ventilating system are expected to capture.’-*: ® Gravimet-
ric or weight data of the type given in Table 2 are preferable. In some
cases airborne particle counts may be necessary, as for pollen, bacteria,
spores, and insoluble dusts causing illness or lung disease.

Dust concentrations by weight cannot be converted readily to concen-
trations by particle count because of the variability of particle size, shape

and specific gravity, and the inherent characteristics of dust counting and

weighing procedures. One milligram of dust per cubic meter of air may

represent dust éounts from 1 million to 100 million particles per cubic, foot -

of air (lightfield microscope technic) according to the size distribution of
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the airborne dust sample Infohﬁation i

he ai 1 ; . n of this type for a speci i
tion }:S best obtained by simultaneous samplingpe}o'r botll;eccléilfgt?r? pl;ca&
weighing and noting carefully at the time all factors that might aff ot th
reproducibility of the count-weight ratio. affect the

Smoke Abatement and Air Pollution Control

Successful abatement of atmos i i »
f pheric pollution caused by smok i
;1113’ liccorgg:llf}? :f;iﬁcc)gs ((z)lft thel combustion engineer,. indu);tria(l) :xl(;ec?lltl;i{rzs
_officer,- city planning commission and th ity at
large. Electrification of indust i i o5 in the s of
Elec ry and railroads, increases in t
gfﬁiitﬁ(; (;:}-o?zril((iii fgase tff:rre.aces,' qu s?lgregation of industria.lndislzf'icli:eagé
N effective aid in the solution of thi bl
large cities where nuisance from smoke, fl indors 35 o socne
limited areas obtain some relief b the s of dicimiet hewrs is more setious
by the use of district heati !
ters 14, 15 and 16 for further discussion on fuel burning tgé%.nic()see Chap-

TaBLE 2. Dust CoNCENTRATION RANGES

Loca:
TI0N Gnuers 1;_{5; 1 MILLIGRAMS PER

. Cusic METER

Rural and suburban districts
Metropolitan district. ... .. .. s
Indgstnal districts TR X . s
Ordinary factories or workrooms . . 0
Sl)gcg,sswely dusty factories or mines. .. o
inimum explosive concentrations L

05-0.5
1-1.0
2-50 .
5

1

10
0-1000
10,000-500, 000

1 grain per 1000 cu ft = 2.3 millj
r = 2.3 milligrams per cubi
1 0z per cubic foot = I gram per liter = l1)(1;()() gr;gx;n;:réubic meter -

- Many present ordinances limit the numb i i
L 1 er of minutes in a
It;ll!:Itll xfn(ljcl)lke of a specified density (determined by comparison wirtﬁfgligirlll 0:11-‘
i art which is described in Chapter 51) may be discharge‘d 8
Lhere is now considerable interest and activity in t i  ai
| v de activity in the contr -
al::gl:;)lt ;{:lctor§ in addition to smoke. Difﬁcult;, in the estgl?llis(ifr:é;g O(if
Ao ol o?d (zinterlfa for certain corrosive and irritant gases, such as fluorides
bt andetho fsulphur and nitrogen discharged with the gases of com-
encontons e frequently complicated technical and economic problems
ety mem‘ control, have delayed the drafting and enforcement of
sush 25 g Izrilsur.es. Recent reports of an increased incidence of diseases
nants. s fomai;1 and lung cancer, in areas high in certain air contami-
ﬁnall); o t.edurt‘ er critical investigation before acceptance. The values
Allovatis 8 will undoubtedly be lower than the M.A.C. (Maximum
is Cont’inuougncentrat.xon) limits for use in industry, because the exposure
MAC, Valuegoﬁgall;z(sle glt?ntgxebg-hour %ﬁy, 5or Gziday week upon which
s > ) cause the expo i i
(Ihnv}((i)uals with greater variation in age and he[;lifl st[;(;;;;latlon contains
mulatioingwzzther,_or with an inversion of atmospheric conditions, accu-
respiratory gas eous contaminants may cause irritation of eyes, nose, and
effecty. ThIe) 1v?ages, and possibly cause even more serious physiolo’gical
smog (Penpit euse Valley fog disaster (Belgium 1930) and the Donora
air pollyp y vIama 1948) are classic examples in the history of gaseous
n. In both instances it is believed that irritant gases, princi-




