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apply a reasonable safety factor to the ~ventilation estimate without, con-
sideration of the concentrations of gases or, vapors that approach the danger ?
point. " Safety engineers prefer to limit the concentration to 1 or % of the
lower explosive limit, and this faet should-be given full weight in determin-
.Ing the capacity and design of ventilating equipment. Rarely should

Ability of a flammable li(‘luid' to form explosive mixtures is determined
largely by its vapor pressure, volatility, or rate of evaporation. Flash :

TaBLe 4. Livirs ror Toxic Dusts, Fumes anp Misrs .

‘ _ THRESHOLD Limrr -
AS.A, StaNDARDS,
SumsTance - M.A.C. VAx.um.wAséC.G.I.H .
" mg/eu m mg/cu m
Antimony ... 0.5
Amenic. ... [T - 0.5
arium. ... 0.5
Cadmium . 01 (W 0.1
Chlorodiphenyl : 1
Chromic acid & chromates as CrOs. 0.1 0.1
Cyanide as CN 5
initrotoluene 1.5
0-Dinitrocresol 0.2
Fluorides........ 2:5
......................... 15
0.15 0.15
15.
] 8
0.1 0.1
0.5
0.5
0.1
1
........... 1
........ 0.1
1
0.1
1.5
5
Trinitrotoluens................o... i 1.5
Zine oxide fumea. ...... 111111 15

point is a convenient method of expressing this property in terms of the
temperature scale. It may be defined as the temperature to which a com- .
bustible liquid must be heated to produce a flash when a small flame is
passed across the surface of the liquid. The higher the flash point, the
more safely can the liquid be handled. Liquids with flash points under
70 F should be regarded as highly flammable. - . :

Upper and lower limits of flammability of gases and vapors, and the flash
points of the corresponding liquids are given in Table 6. '

Methods for estimating the flammable limits of mixtures of gases or
vapors must be applied with caution; the reader is referred to other publi-
cations for this information.12. 13 ‘

Design of equipment for the control of combustible anesthetics is out- -
lined in Chapter 7. Construction of equipment for handling air contain-_
ing flammable substances, or operating in atmospheres so contaminated,

. is discussed in Chapter 46.
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L. .7 Air Contaminants
i ; ntrations of flammable gases or vapors
. It li‘iu%toga?nf‘?mripog 2&77/07?;:cgérceht.' Coxlnba,fis}on_.with‘ cpnpentxjai
tions ;Jrigleugm:t‘—'p;r million Scalé used in chemical, medical or mdu_stn&zo _
Itxl;);isex?e literature is readily magﬁl lt_>'y the -(t:';)n\f/eris;pg; 1V glﬁ?t()r:inlgi?l 2.
- ami of al ,
DD (D o i iprf;nt 'll(') Ixlnri)lal“iron cubic feet of air).- It .will be
Wotlg; ,i];:\')il‘);&gegiﬁgtcggglx; all of 'tplfe substances listed have lower ex.plos?{e-
Eg)its above 1.0 percent, while the mazimum allowable concentrgt;an;l o(s)z
s and vapors in Table 3 are belo.w. 1000 ppm or 0.1 percen lm mos
gases Therefore, control of toxic or injurious vapors to leyels be owA eir
fna::umum allowable concentrations for health usually requires much-more
effective ventilation than for the prevention of a fire hazard. .

COMBUSTIBLE DUSTS

ion is essenti ire rise caused by the very
t explosion is essentially a sudden pressure rise cause he
ra}%dd‘ll)sux;)i(gg of airborne dust. The primary explo§1on often ong;nabgs ‘

TaBLE 5. Limmits ror MINERAL DusTs

TaresHoLp Livrr VALuks
- A.C.GQ.U.H, 1952
SUBSTANCE s

50
ANRdUD . oo s e 2
Asbestos . ..... e 50
Carborundum........... FEEeE .
Dust (nuisance, no fre‘e. silica) %
Mica (below 5%, free silica) " .
Portland cement . o
Silica—high (above 509, free SiOy) 20
Silica—medium (5 to 50% free SiO: : -
Silica—low (below 5% free Sx_Oz) e - 2
Slate (below 5% free SiOn) . 7 veu ettt . -
Soapatone (below 5% free 8i03) . n.
Tale........................ G 2
Total dust (below 5% free SiO2) ... .. ..ocviieeerrinneiiaireeanrnanns. )

* mppef—million particles per cubic foot of air, standard light field eountt

from a small amount of dust in suspension exposed to a source of. ignition
and the pressure and vibration it creates may be sufficient to gls:ll(éciige
large accumulations of dust on horizontal ledges or surfaces of the tulf r(x:lég
and equipment, thereby creating a secondary explosion of grea .(1(; ”
Thus the air conditioning engineer is involved for two reasons: (1) | 3
obtain a movement of dust-laden air into exhaust hpods or opemzx}lgsé a,x;n
through ventilating or pneumatic conveying ducts, in .a_manlrller _ta ?;l ]
Prevent accumulation of highly lammable dust at points W,t%z?l cao’s d
ignite inside the equipment; and (2) to so design process v;ln 1) 'rfu'm as v
prevent the escape of dust which might settle on horizontal su ; l?c?d 0
become a potential source of disaster at some distance from. the du: Yy
operation. (See Chapter 46). ‘ )
Intensity of a dust explosion depends ‘upon: chemical and _them(x)zli..l;
Properties of the dust; particle size and shape; concentration in alrf, E;op x-
tion of inert dust in the air; moisture content and composition o efi;x ;
size and temperature of the ignition source; {md degree of dls_pergyzgl of af
dust cloud. Investigations on the explosibility of dusts .requ1fre lf rmlr; -
tion of the maximum pressure developed during explosion of a x}ownI
concentration, as well as determination of the rate of pressure rise. 11111;
vestigators frequently experience ‘difficulty in obtaining dust suspensio



