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Design of Dilution Systems '
The first step in' the design of a system employing the dilution method
is to determine as exactly as possible the nature and extent of the contami-

-nating load. - This will.often be difficult, and may require construction of
_-pilot production models. - Often, however, the required data will be avail-
.able from production records, showing the weight or volume rate of loss

of the contaminating agent to the atmospheére, or it-may be estimated

from parallel operations in other plants, or by applying experienced engi-

neering judgment. However obtained, the determination of the nature
and magnitude of the contaminating load is an indispensable step in the
proper design of the corrective system.’

changes per hour, or other rule-of-thumb methods, are hopelessly inade-

" quate, and lead either to unsuccessful -operation or to excessive and.un-
. necessarily high cost of installation. Cr o

1. Gases and Vapors. Once having established the ‘nature and magnitude of the
contamination - load, it is” rarely necessary to completely remove contaminating
agents from the atmosphere: - For cases involving diffusible vapor or gas contami-
nants, maximum allowable concentrations (MAC), of commonly encountered gases

and vapors have been established, and these dats are tabulated in Chapter 8. From -

-these data, and the F’reviously established rate of addition of the contaminant to the
space, the volume o air required to dilute the addition to a tolerable level can be
calculated by the equation:: . T )
VX0 i
Q=i A (RAch ¢ . Q)
(MAC) = (SAC) ' - .

where S o
Q = quantity of air circulated, cubic feet per-m‘inuté.
V = rate of generation of g:ohtzmiinant,'cub_ic feet per minute.
MAC = maximun allowable concentration, ppm’ by volume. ‘- .
SAC = concentration in supply air, ppin by vqlume." P
The rate of- generation of the ;:ontz_u'ninating vapor will‘ often be available as 2

converted to the units of Equation 1 by applying the principle that a pound-mol of

. a gas or vapor will occupy approximately 359 cu ft _a't standard pressure and tempera-

ture. us, )
a Y
f) = —" ‘
¢fm (vapor) T X 359 X ™ (2)
.where . )
W = rate of generation of contaminant, pounds of liquid- solvent per. minute.

Mq
[4

molecular weight.
air temperature, Fahrenheit.

mna

A special case occurs where local concentrations of solvent vapors at the breathing
rone, resulting from concentrated sources of contamination, are intolerably higher
than the average design concentration when using dilution methods. Data are
available for calculations, but involve many assumptions regarding boundary condi-
tions, such as convection area and random air movement in the vicinity.

2. Dusts and Pumes. Maximum allowable concentration of various dusts, fumes
and mists are also tabulated in Chapter 8. However, the dilution method as & mesnB
of treating particulate contaminating agents-should be used with care, since the
allowable air movement in spaces will ordinarily be lower than the capture velocity
required for such particles. - Exhausting at the source (see Chapter 46) will generally
be the recommended treatment for these particulate contaminants. .

"Designs based on number of air_

These may be .
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3. Sensible Heat.. Excessive sensible heat contamination i

8. 8e le ontamination ia:subj : ent,

su:lé]‘ali:- to that_ for .vapors,-'by. the dilution method; the »&gegg{ézétﬁz?ntﬁii?e& 2

:?mn'(:v A gix:f;a(; ;:lv:efgfh tih: ;gn:gn;u:ﬁnt f1}_'nut:'t. be]z:expre’ssed in units of ene%gy rat.h'e:
: ; ihat the el AT 1 T

ture. In th1§ case, the circulated airiegfxir:& lwxbﬁ g:;pressedas _excf(-ess.l.ve\: tfempera.f

R T xdxe i@
where = - ) EORRE I I S
Q = quantity of air.circuliated; cubic feet pér minute. t ;
H' = rate of generation of ‘heat, Btu per minute: - : o
. #i = allowable temperature in the "spa,ce;‘Féhrénhei't."
to = temperature of supply air, Fahrenheit, ' ¢
d = density of air in pounds per cubic foot. ©

¢ = specific heat of air. S
In some cases, such as ventilation systems’ Gt axaploying reffigers
i n systems not emplo refrigerati
gg;l;srgglly lg.aflge and uneconomical air quantities may, beg’eu(;lglired w;gv(lalen &Illé
desired ordil erable. temperature & approaches too ‘closely the femperature
L of | eti ut;o_nV air. This condition may sometimes be corrected by a
‘gom lmaad %ré.o treatment by dilution and central exhaust, large sources of
lo ing eliminated by exhaust through hoods at the source.” '
Heat Storege in Structure . - - oo
A special condition is=soinétir;es srvoous in larg ; .
times encountered in large masonry -
tures when, due to the heat storage ¢apacity and’tinie“la;g'g of 'thégguzglurg '
N £

a prolonged period of hot weather may cause storage ‘of such large
e . od ‘of hot Weather may cause storage of such'l i-
ties of heat in the stricture that.they continue to; l%e a source ?);gﬁegﬁggi:

after the outside weather has moderated.
In general, the solution to ventilation problems by the simple dilution

. method is limited to: cases Where -a. practical -and economical equilibrium

may be established between the maxitoum-rate of generation of the con-

- taminant distribution and cost of the air required for its removal. - :

. LOCAL RELIEF.IN HOT ‘AND HOT HUMI! 0 '
ELIEF. IN. . D INDUS
. SR - ENVIRONMENTS .- .5~ o TRIAL
n many areas in industrial buildirigs, it is it economically feasible
ﬁtrt?ov;de saccgp’_cablq yvoxj'ki.n_g: ‘con_ditio_ns;by'théicbnventiorial mégnse 2?13};1:3
e (z;.n lizlzllr conditioning. * In‘such cases, lo¢al control of the environment
on 0;) g) may be provided by mesns of shielding; air cooled booths
P tlsxpo colglmg by means of air motion to provide a relatively cool area
o e tTzlvlor er. 'These methods of local control fnay. be used in conjunc--
wob:va.lin the natural or mechanical ventilation systems of the building
Spet _thlzel1 desired ¢onditions for the worker, process or equipment
ot cooling may be defined for the purp(‘)seé of industrial ifo
control as heat relief of a local area within a larger space, irideggi‘:irgx?tfgf l;I:

the gen ings: 8’ e e S !
oy m%or te:ral surroundings; a ‘so-called oasis to provide conditions of relative

Environmental Considerations - :

I imi : -
co“;&'il: eC]l):rehmmary design for hot environments the following should be

1. Esti iti :
Estimate the conditions of dry-bulb temperature, humidity, air motion, radiant




