fact that the #,, values for the factory
scale tanks are not precise, the correla-
tion for the several scales of operation
is excellent. This is in agreement with
the recently published data of Wise (6).

Discussion and Conclusions

The data show that the primary scale-
up factor for submerged aerobic fer-
mentors of conventional design is the
oxygen absorption rate, which is de-
fined as k4, P when air is emploved as the
source of oxygen. This analysis has
been limited to fully baffled vessels
provided with agitation, the primary
function of which, therefore, is to de-
liver oxygen from the gas phase to the
liquid phase. A secondary function
of the agitators is to overcome liquid-
mycelia diffusion resistances and to
account for satisfactory heat transfer
coefficients at the broth-heat transfer
surface of the fermentor.

Proper design of large scale units of
the type described in this paper requires
that a suitable k,,P be experimentally
determined through correlation of fer-
mentation yield ws. kg, P measured in
small scale equipment for any given fer-

mentation, with the proviso that the
small scale units be fully baffled and geo-
metrically similar to the contemplated
production units (4, 5). From this point
the scale-up involves the following steps:

1. Select an operating pressure, thus
fixing P.

2. Select an air flow sufficient to supply
the peak molar oxygen demand of the
broth, but not so high as to cause excessive
foaming. A safe starting point would be
toset the air flow to correspond to five times
the peak molar oxygen demand of the
broth. The peak oxygen demand can be
determined readily by oxygen-uptake stud-
ies as detailed in a previous paper in this
series (2).

3. If more than one sparging impeller is
employed, multiplesparging is good practice
for the most effective use of mixing energy
to achieve a given oxygen absorption rate.
Then, the tank must be considered as di-
vided into separate units, each provided
with one sparged impeller. Thus, the
value of V; for each section will be the
volumetric air flow through the sparger of
that section divided by the free cross-
sectional areas of the section.

4. Determine the shaft horsepower per
gallon required from Figure 5. As £ay
and ¥V have been established, this can be
obtained readily. This defines the power
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which must be delivered by each sparged
impeller at the fixed V.
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Maintaining a low but very constant concentration of a given vapor in a space is very

difficult in a static system, especially because of adsorption factors.

A dynamic method

for establishing such a vapor concentration has been developed, in which vapor is intro-
duced into the space by evaporation of a liquid from a container of specific dimensions,
while the space air is continuously ventilated or purified. An equilibrium is established,

giving a constant vapor concentration.

An equation is derived in which the vapor con-

centration is expressed in terms of the vapor pressure of the liquid, the dimensions of the
container from which the liquid evaporates, the volume of the space, the mutual air-vapor
diffusion coefficient, the barometric pressure, and the rate of air purification or ventilation.
The method may be applied to control of vapor concentrations for olfactory measure-
ments, treatment of perishables with fungicidal vapors, and other uses.

T IS OFTEN IMPORTANT to maintain a
low but constant concentration of a
particular vapor in a space—for ex-
ample, stored fruit may be protected
from fungus diseases by a very small con-
centration of a toxic vapor in the storage
atmosphere. When such a method is
used, it is essential to prevent the con-
centration of the toxic vapor from reach-
ing the point where it becomes dangerous
for plants or humans. It is therefore
necessary to set up a system in which the
desired low vapor concentration is reli-
ably maintained.
In studying the migrations of insect
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pests it may be revealing to determine
how strongly a particular plant odor in-
fluences the insects’ travels, either as an
attractant or as a repellent. If this can
be determined experimentally in the
laboratory, it affords priceless informa-
tion which is a valuable aid in the
strategy of the fight against the insect
pest, and in predicting or controlling its
habits. To set up such laboratory tests,
however, it is necessary to duplicate and
maintain the marginal odors often pres-
entin nature. Such odors are produced
by extremely low concentrations of
vapors (4). This is essentially a study in
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insect olfaction. Similar experimental
problems are involved in studies of
human olfaction.

To set up a low vapor concentration
in a space merely by a single “shot” of
the required gas is ineffective because the
gas quickly dissipates, with nothing to
take its place. Even when there is no
ventilation, the adsorption of vapors on
various solid surfaces causes rapid dissi-
pation when the initial concentration is
very low. The problem can be solved
by setting up a system in which the re-
quired vapor is continuously injected
into the space and simultaneously re-









