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' Refrigeration by Well Water

When well water is available in sufficient quantities at low temperatureg
during the cooling season, it may be pumped directly to air washerg or
cooling coils. Control is usually effected through control valves on the

-water supply to the cooling unit actuated by temperature or humidj
controllers, or both, located either at the outlet of the conditioner or in
the conditioned space.

INDUSTRIAL PROCESSES

There are many industrial processes requiring automatic temperatyre

and humidity regulation. The control equipment operates on the same
principles that have been described, but it is often especially designed fo,
each particular process. Each installation, or the installation for each
process, is likely to be a problem peculiar to that process. :

PROBLEMS IN PRACTICE

1 @ What important functions of heating, ventilating, and air conditioning
systems do automatic controls fulfill?

Controlsare applied to maintain adequate requirements for human comfort and efficiency;
to maintain requirements for industrial processes; to obtain economy in operation; and
to provide necessary safety measures. .

2 @ How may temperature control be obtained in a rocom heated by a unit
heater?

With constant steam supply, the unit heater motor may be started or stopped by a

thermostat, either directly or through a relay. With intermitt®nt steam supply, opera- -

tion of the motor by thermostat can be limited to the time that steam is available, by
using a reverse-acting temperature or pressure limit switch.,

3 @ How may temperature ¢ontrol be .obtained in a room cooled by a self-’
contained mechanical unit?

The fan operation may be controlled by a manual switch, while a room thermostat in con-
junction with a solenoid valve may regulate the flow of the refrigerant to the coil. -The
thermostatic circuit might be operative only when the fans are running; and the com-
pressor might be controlled by refrigerant pressure. .
-
‘4 ® How may temperature control be obtained in a room heated by an auto-
matically-fired warm air furnace?

A room thermostat might control the combustion unit: and a limit switch in the top of
the furnace unit, when at a low setting of its control might operate the fan whenevér
there is a rise of temperature, and when at a high setting of its control it might shut off
the combustion unit. A room humidity control operating a solenoid valve on the water
supply to the humidifier, or operating a relay on the recirculating pump motor to the
humidifier, may be connected in parallel with the fan motor. Humidification may be
supplied only when heat is supplied and when the humidity control acts in conjunction
with a time switch. .

5 @ How may humidity be controlled in a unit humidifier for a steam or hot
water heating plant? :

Since heat is required for evaporation, a temperature limit swvitcﬁ, preferably of the ° *

immersion type, may be placed in the heating supply riser to cause the unit to be n-
operative when heat is not available. A room humidity control will operate a solqm_nd
valve on the water supply to the sprays. Both the solenoid valve and the humidity
control may be electrically wired in parallel with a fan motor, and be subject to the
temperature limit switch. -
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Chapter 15

AIR POLLUTION

i lution, E] Vects of Air Pollution on Healti_t, Pu!—

o oiﬁztiql&éfu';iof of sfzar_ Radiation, Industrial dir

rPrr;;lution, Abatement of Atmospheric Pollution, Smoke te-
ment, Dust and Cinder Abatement

i ieni heric pollution
hapter considers the hygienic aspects of atmosp

- I é;inlclS tche Iine’chods by which this pollution may be lessened. Iqtl'or-

tion concerning the cleaning of air brought into buildings for ventilat-
o urposes will be found in Chapter 16, and a dgscussm.n of the e)ghaust-
:2% I('))f dusts and toxic gases from factories and industrial plants is con-
S e 211.' h tribute to atmOSphéﬁc pollution -include-
- impurities which contribute :
ca;{::; ;ro?n the combustion of fuels, particles of earth, sand, astll1, lfl(libbelt:
tires, leather, animal excretion, stone, wood, rust, paper, t cliea lsl o
cottén"wool, and silk, bits of animal qu Yege_tablg matter, an pc; en.
Micros'copic examination of the impurities in city air shows that fa. arge
percentage of the particles are carbon. (See Fig. 1, Chapter 16, for size
of impurities in air.)

CLASSIFICATION OF AIR IMPURITIES

. . - 3 . be
“most conspicuous sources of atmospheric pollution may
-arg;‘tlfarily classiﬁeg according to the size of the particles ?s duslts6 ftuniessd

and smoke. Dusts are particles of solid matter varying ro}r? .. lo
microns in size. . Fumes include particles resulting from ¢ emoulza.t piod
cessing, combustion, explosion, and distillation, ranging from 0. l 91 .
micron in size. Smoke is composed of fine soot or carbon particles, es.;,_
than 0.1 micron in size, which result from incomplete combu;_tlpn o
carbonaceous materials, such as coal, oil, tar, and tobacco. Inad 11'.1101;l to
carbon and soot, smoke contains unconsqmed hydrocarbon gases, slu_ phur
dioxide, sulphuric acid, carbon mor}ox1de, and other industrial "gases
" capable of injuring property, vegetation, and l}ealtl}. _

The lines of demarcation in these three classifications are neither spar;;
nor positive, but the distinction is descriptive of the nature and ong}ng:l)
the particles, and their physical action. Dusts settle without ap%rec;_a] e
agglomeration, fumes tend to aggregate, smoke to diffuse. Par t;cles
larger than one micron will eventually settle out by gravitation ,lpar ;:les
... smaller will remain in suspension as permanent impurities unless they

- agglomerate to sizes larger than one micron.:
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