EXHAUST SYSTEMS, GENERAL & COMFORT VENTILATION

The New York State Department of La-
bor has examined the economucs of awr re-
circulation m detail ©

General Ventilation
Contaminant control by dilution

Although local exhaust systems have sev-
eral wnherent advantages, as compared with
general ventlaton—for example, removal of
contarmnant before it spreads throughout
the room, economy of awr flow, less heat
loss, etc—there are some operations where
local exhaust systems are impracticable
With such operahons the contammnant 1s
usually a solvent vapor, but occasionally it
13 a fume or dust Local exhausts may be
unswted because there is a mulhtude of
sources of vapor, or the source may be ex-
tensmve as in a large coating process, or the
amount of ductwork to conuect all the nec-
essary hoods may be forb:dding

Such opemations can sometmes be con-
trolled by diluting the general room at-
mosphere with outdoor air fast enough to
keep the concentration of tomc vapor m the
room arr within safe houts

Solvents appear i synthetc varmshes
and lacquers, 10 cements and adhesives, m
hqud coatings for fabncs and other mate-
nals, m cleaning operabions, and i many
other processes The basic purpose of sol-
vents mn these applications 15 to evaporate
mto the atmosphere, leaving belund some
physically changed substance, which 15 the
desired end product Thus, the very heart
of the process mvolves polluting the air
with vapor. The aum of the engneer i3 to
keep this vapor concentration as low as
possible, certainly below the toxe hmat,

The rate of solvent evaporation can easm-
ly be ascertained as can the chemical nature
of the solvent It 13 known that a weight of
a gven volume of vapor from a hquid when
1t evaporates 1s proportional to its molecu-
lar wesght. It 13 posaible, then, to calculate
how much air must be mixed with this va-
por to hold the concentrabon down to
safe hmits. Hemeon,®® using not the man-
mum acceptable concentration for the com-
pound, but what he calls the ventilation de-
sign concentration which has incorporated
1o 1t a safety factor based on tomaty, odor,
and expenence, has published a table from
which general ventilation can be caleulated
{see Table 28-Q).

28-48

Ths table 1s based on this for.nula

Cfm requred =
Ib solvent evap 400 108
mn mw solvent vDC

where VDC 1s the Ventlation Design
Concentration, and mw stands for molecu-
lar weight

Nether the maxnmum allowable concen-
traton (MAC) nor the threshold lmit
value (TLV) should be used for calculat-
mg VD C not only because vapor dilution
1 the working space 15 bound to be uneven,
but also because concentrations must al-
ways be mamtamed below the MAC or
TLV 1 order to provide a factor of safety
In tum, this factor of safety depends on
whether the solvent vapor 13 to be con-
trolled because of its inherent tomaty or
its disagreeable odor.

For example, suppose one gallon of
methyl ethyl ketone 1s evaporated per bour
One pmt of methy] ethy] ketone requires a
ventilation rate amounting to 31,000 cu ft
of awr. One gallon would then requre
(31,000)8, or 248,000 cu £t of air If this
13 needed per hour, the ventilaton rate
would be 4,133 cfm

It is important to note that this example
assumes there 1s perfect mixmng of the clean
air with the solvent vapor, but 1n practice
this does not occur The ventilabon rate
calculated 13 therefore a mmmum and
should be increased depending upoa other
factors mnvolved such as type and location
of awr diffusers, location of people mn the
room, and relative toxaity of the vapor

The mze of the room where the work 15
done does not enter the calculaton This 13
at vanance with the common practice of
specafylng ventlahon requrements i terms
of “number of room air changes per min-
ute” which, of course, directly nvolves
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