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Control of Rate of Biochemical Reactions

In the field of biochemical control, industrial air condition-
ing has been applied to many dm‘erent and well-known prod-
ucts. All probl involving are classed under
this bmdmg As bwchemxstry isa subdwmon of chemis-
try, sub;ect to the same laws, the rate of reaction may be

by ture. An exhmpie of ihis is the dough
room of the modern bakery. Yeast develops best at a tem-
persture of 80 F. A relative humidity of at least 75 percent
is maintained to hold the surface of the dough open to allow
the carbon dioxide gases formed by the fermentation to
pass through and produce a loaf of bread, when baked, of
even, fine texture without large voids,

Control of Rate of Crystallization

The rate of cooling of a saturated solution determines .

the gize of the crystals formed. Both dry- and wet-bulb
temperatures are of importance, as the one controls the
rate of cooling, while the other, through evaporation,
changes the density of the solution. )
In the coating pans for pills, gum, and nuts, a heavy
sugar solution is added to the tumbling mass, As the water
evaporates, each separate piece is covered with crystals of
sugar. A smooth, opaque coating is only accomplished by
blowing into the ketile the proper amount of air at the
right dry- and wet-bulb temperstures, If the cooling and
drying are too slow, the coating will be rough and’ semi-
translucent, and the appearance unsightly; if too fast, the
coatmg will chip through to the interior. Only by balancing
, relative humidity, and volume of air to the

sugzu' solution, ean the proper rate be obtained and a

perfect coating assured.

Control of Temperature for Close Machining
Tolerances

Where tolerances must be held within 2 or 3 ten-thou-
sandths of an inch, s in the manufacture of precision
instruments, tools, and high quality lenses, temperature
variations may cause expansion and contraction of material
to an extent that will seriously affect the quality of the
work. This type of work usually requlres close uzmpernture
control to assure and of :

Usually the temperature level with respect to the produr.'.
is not as important as controlling the temperature within
close limits. For this reason, conditions are usually selected
for comfort below the sweat range.

Control of Dew Point for Protection of Pol:shed
Surfaces

In the manufacture of certain metal articles, the presence
of fingerprints, tarnish, or etching cannot be tolerated in
the finished article. If these articles are manufactured under
conditions of eﬂ'ecuve temperaturm that will cause the
hands to isfact d will result.
The salt snd acid confamed in body perspmrauon, when
deposited on the highly polished mme can show corrosion
and rust within a few hours if ined under a mi

It is therefore important to maintain temperatures and
relagive humidities (dew point) low enough to prevent
-sweating of the hands. In addition, the manufacture of
polished surfaces usually requires a better-than-average job
of air filtering to avoid abrasion of the surfacea.
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Control of Humidity for Reduction of Static Hec.
tricity

The prwence of static electnc.lty is often detrimental ¢,
the tory and ing of many light
materials, such as textile fibery and paper. It is also ex.
tremely dangerous where explosive atvvw:pbe"N or materialy
are present. Fortunately, this hazard is minimized by in-
creasing the relative humxdxty to at least 55 percent, if the
material being processed is not damaged thereby.

It must be borne in mind that for successful elnmnanan,
the air that actually comes in contact with the material in
the machine must be at a relative humidity of 55 percent of
more. As some machines consume a great deal of power,
which is.converted directly into heat, the temperature in

the hine may be iderabl hlghertha.n'.hetempem,
ture adjacent to the machine where the relative bumidity
is normally measured. In such cases, the relative humidity
in the machine will be apprecxably lower than that elsewhere
in the room, and it may th be y to maintai
a room relative humidity of 65 percent, or even more, to

intain the desired humidity.

" Control of Conditions for Material Test Labora-

tories
Lab ies having controlled conditions of %

and humidity. are common, not only for the purposes of
* sclentific research, but also for routine testing and for

quality produchnn control. A control of temperature and
humxdzty wlthm fa.u-ly close plus or minus limits is usually

ies designed for scientific research may
n:qmre wntml of conditions over a wide range, whereas
the routine testing laboratory or quality control laboratory
will usually be designed o maintain the ASTM Standard
Conditions of 50 percent relative hurnidity and 23 C (734
¥) temperature. For further information, see Chapter 24.

CALCULATIONS

Thc methods for determining the heating and cooling
loads for the various industrial processes are similar to
those outlined in Chapters 25 and 26 of the 1961 GomE AND
Data Boox. Some factors affecting heating or cooling require-
ments are given in Table’l. Because of the large number of
motors and heat producing units usually found in an indus-
trial application, it is particularly important that operating
allowances, for the latent and sensible heat loads, be def-

. initely ascertained and used in the calculations to determine

the total design load.
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CHAPTER 24

PRECISION MANUFACTURING, LABORATORIES
AND TESTING

PRECISION MANUFACTURING:. Machine Shops, Goge Rooms, Instrument

,» Drafting Rooms, Blackout Plants, Mining,

Motion Picture Studios, Optical Goods, Abrasives; LABORATORY AND TESTING FACILITIES: Design Canditions,
Hours of Operation, Thermal Loads, Air Distribution, Fume Hoods, Exhaust Syxfemx, Supply Air
Intake Locations, Supply Systems

HIS chapter will dlscusa the ayphcatxon of air condition-
ing for: (1) i P , and (2}
Iaboratories, for both research and testing.

PART I: PRECISION MANUFACTURING

Pregision manufacture 'nzquirm the making of parts with
very small varistions of size, and the assembly of such parts
mgpxd]ees of when or where they were. made. Air conditioning
for p ture thus req great t: of
the given conditicns of temperatures, humidity and clean-
liness. Typical applications are for industries making the
following products: watches, gages, instruments, meters,
electronic parts, mmle-space vehicle components, gear-
cutting machines, aviation engines, printing machinery, op-
tical goods, photographic developing equipment, sod lab-
oratory testing apparatus.

Another class of industrial situations concerns the efficiency
of personnel. Air oondmnmng can pmvnde mpmvement of

changes in conditions of temperature, humidity and clean-
liness during their manufacture and use.

Primary gages must be maintained under constant condi-
tlons for use as standnrds agmnstw}nch secondary gages are
Yy gages have to be maaufac-
tured under the same eonstant conditions, but, as they are
used in varioun places where manufacturing processes .are
utilized, they are aecurate only to the degree chm. constant
conditions are in the

. Secondary gages should be stored in m—condxhoned rooms.

Gage rooms are generally located as enclosed rooms com-
pletely inside the plant structure. This is of particular value
when winter humidification is desired. The degree of accuracy
of control that should be specified and the refinements of
gage room construcnon that should be recommended are

of Control of to
plus or minus 24 F deg and control of humidity to not more

than 60 pemen'. at the uonhol lnstrument location is usually

btainabl ts and with the

working conditions in factories, as it does in of
rooms, dmﬂmg rooms, studios and the like. In some cases air
conditioning is needed for cleanliness, precxsxon, and work
eﬁiclency Some of the following mdustna use air cond.monv
ing for one reason, some for both.

Machine Shops

MDdem 3 ionl 1, e bave H "1 the
d of facture so that p work is more neces-
gary than ever before, and uniformity i in such work demands

and h

y
precision parta can be economically manufactured anly under
controlled conditions of temperature, humidity and clean-

availsbility of a year»mund source of heat. The freque.ndy
used specification of plus or minus 134 F deg and plus or minus
5 percent rh at the control instrument location requires more

s ls and suitabl : qui € A
specification of plus or minus 1 F deg and plus or minus 234
percent rh at the control instrument locanon mcra;ses the
requirements of control veness
and usually requires refinements or room construction and/or
some degree of temperature control of the surrounding air.
Control of temperature to plus or minus 3§ F deg and bu-
midity ¢o plus or minus 114 percent (as frequently recon-
mended for ma)or prmmry gnge moms) requxres specisl con-
trol instr

lmes& Accurate control of coolant & for hi
ployed. An ple is the large gears

is also
.used for marme propu]smn, some of which take 17 dayn for

hobbing, Parta may be assembled into machines at various
assembly plants distant from the plant which manufactured
them. Parts may be used for replacement in every corner of

well 88 refinements of room construct.lon ‘and wntm) of t.he
surrounding temperature. It should be noted that operating
costs a8 well as first costs rise with the accuracy of control
that is apecified.

In many industries, where the problem is primarily that of .

of 75 F is freq

uleworldand'.heymustbe geable. Air
ing for i idi and

of
sembly rooms for a wide vn.nety of pmduct.s
Gage Rooms

Precision mnnufactum depcnds also upon gages. The
Bureaii of Stand! of 68 F for
gage’ calibration rooms. The pnmary ga.gu are laboratory

instrumente only, and the art of making these has been de-
veloped to a high state of perfection. Gages are sensitive to
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cleanhness of air haa been t.he answer to these many problems .
and as-

g gages, all
usedmph.ceonheﬁs st.anda.rd In other cases, the ASTM
standard conditions of 50 percent relative humidity and 23 C
(73.4 F) temperature are used as the design and optimum
operating values.

Instrument Assembly

Instruments aze judged by their accuracy, and the parts
from which they are made demand extreme accuracies. Many
parts have to be nearly frictionless, making polished surfaces
important.

The temperatures usually employed in this field are between
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