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with water for a:long enough time to permit the wet-bulb-temperature of
the air and the temperature of the water to reach equilibrium, atmos-
pheric water cooling equipment aims to circulate only. enough air to cool
the water to the desired. témperature with the least possible expenditure
of power.. . .
In an air washer, humidifier or dehumidifier, the air is first conditioned
by water to change its-moisture and temperature, and it is then sent to
* the. place where it is to be used. In water cooling equipment the tem-
perature of the water is reduced by air, and the cooled water is carried to
its point of usage. In the air washer, an excess of water is used to con-
dition a fixed quantity of air, while in water cooling equipment, an excess
quantity of air is used to cool a fixed quantity of water. :
: Both types of equipment have a common basis of design, however, in
" that the size of the equipment is determined by the quantity of air that
must be handled. With the air washer, the size of the equipment is fixed
by the quantity of air to be conditioned, and the amount of conditioning
is controlled by the quantity and temperature of the water supplied and
its method of application. With water cooling apparatus, itssize and the
quantity of air required bear no direct relation to the quantity of water
being cooled, but vary through a wide range for different services and
conditions. : S

Sizes of Equipment’ k

Assuming a definite quantity of water to be cooled, the size and design
of atmospheric cooling equipment are affected by the following factors:

1. Temperature range through which the water must be cooled. '

2. Number of degrees above the wet-bulb temperature of the entering air to which
the water temperature must be reduced. " - o
. 3. Temperature of the atmospheric wet-bulb at which the required cooling must be

- performed.

4. Time of contact of the air with the water. (This involves height or length of the
apparatus and velocity of air.) - :

5. Surface of water exposed to each unit quantity of air.

6. Relative velocity of air and water.

Items 1, 2, and 3 are established by the type of service and geographical
location, while items 4, 5, and 6 depend upon the design of the equipment.
The establishment of a proper cooling range.depends upon:
1. Type of service (refrigerating, internal combustion engine and steam condensing).
-2. Wet-bulb temperature at which the equipment must operate satisfactorily.
-8. Type of condenser or heat-exchanger used. .

Because the design of an entire plant is usually affected by the quahtity
and temperature of the cooling water supply, plants should be designed
for cooling water conditions which can be most efficiently attained. The

first consideration is usually the limiting temperature of the plant. For -

example, if an ammonia compressor refrigerating plant is to be designed

"for 185 Ib'head pressure as a normal maximum, the limiting temperature
of the ammonia in the condenser is 96 F. Should the ammonia tempera-

ture go above this figure the head pressuré will exceed 185 Ib and power -

consumptior increases. .. To obtain this head pressure, the temperature of
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the circulating water leaving the condenser m
' e d ust always be less than 96 F
by an amount depending upon the size and design of.the condenser, the

quantity of water being circulated, and -the refrigérating tonnage being.

produced. A .condenser having a lar, r.te i i

£ ‘ a large surface per.ton of refrige
;nay be desxgqed_ to operate ‘satisfactorily. with ,the=lea’ving'_hogt :3:&2
tgmtipliyziltggg within 3 or %1 F of the ammonia temperature corresponding

. . pere X

e he p essy:xre, Wi 1le-a‘ small condens‘erv-rmght require a- 10 F
" Table 2 lists several gases with data a g anc

s as i s to-the temperature 35-
sures for wh;ch. commercial condensers are designed. I?-x ternal go?r?l;iugtri%sn
engllines have limiting hot water temperatures of 125 F to 140 F. The
cooalt;g of such fluids as milk or wort has variable requirements and is
;.lSl_l ly done in counter-low heat-exchangers in which the leaving circu-
ating water is at a much higher temperature than is the leaving fiuid.

_TABLE 2, CoNpENSER DESIGN Data

Gas - MAmmPnr:qsm _ GAI; 'I(‘;L;;mrm Ve Hox ﬁsﬁmmm
CoxpENser | | DeG F . -
_ Best Condenser Design) Average Condenser
- Steam. 28 in. vacuu 101.2 o
. .. . m.. T
g:::l‘__ %’é in. vacuum 115.1 l?g 1 lgg
S in. v. - o : 114
Ammonia._____. 1851bga;1(:gl:eum g 1259 . . 20 ) 14
- head pressure....._ | R
Carbon dioxide.| 1030 1b gage %0 . 2. . 88
head pressure...... :
Methyl 1021b gage 86.0 = -8
. oride...___{ head SR IRR - ’ -
Dichlorodi- | 117 1b g;s,'_l‘r e - 1000 BRI
ﬂuoromethaqe_ -head pressure.....[ - ° 100.0 - T ) 93’

"-‘;fhé:tem[:)ératuré rén the hot water temperatur i

ge, once- the hot water te < i i

mately known, depends up,)on: L remperature fls approxi-
1. M 0 . . . - ) l

dissipateda.mmun?«we't bulb temperature- at which -tl_le full quantity of héat must be
2. Efficiency of the atmospheric cooling equipmeiit considered.
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_ Theé maximum- wet-bulb ‘temperature at which ‘the full quantity
Fama Y u

(vivat.er must be cooled through ‘the entire range-is never, ﬂl ?:‘;?rilnt:géig

l,e51g.rx, the maximuin wet-bulb temperature ever known to exist at the

ocation nor the average wet-bulb temperatiire over any period.  The

former basis would require atmospheric cooling equipment sévérai tim .

greater than normal size, and the latter would result during a large part g?

the time, in higher condenser water temperatures than those for which the

plant was designed. For instance, the maximum wet bulb
is d Instz y - tem
recordpd;n New York City is 88 F, and the July noon averag%egxt'u éz
l})'ears Is close to 68 F. Yet in the years 1925 to 1934, inclusive, there were
ut 8 hours per year when the wet-bulb temperature reached 86 F or more
and there were 975 houts in the average summet (June to ‘September'

inclusive) when the wet-bulb_temperature was 68 F or above.’ As these
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