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(See Chapter 1.) Because it is impractical to leave the air in conty,

with water for a long enough time to permit the wet-bulb temperature ¢f ;

3 equilibrium, atmqg.
pheric water cooling equipment aims to circulate only enough air to cool

possible expendityr,

the air and the temperature of the water to reach

the water to the desired temperature with the least
of power. .

In an air washer, humidifier or dehumidifier, the air is first conditioneq |
by water to change its moisture and temperature, and it is then sent to
In water cooling equipment the tem-

air, and the cooled water is carried T
its point of usage. In the air washer, an excess of water is used to con-

g equipment, an excesg

the place where it is to be used.
perature of the water is reduced by

dition a fixed quantity of air, while in water coolin
quantity of air is used to cool a fixed quantity of water.

Both types of equipment have a common basis of design, however, i
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, its size 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. -

Sizes of Equipment

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
the water temperature must be reduced.

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.
apparatus and velocity of air.)

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

6. Relative velocity of air and water. -

(This involves height or length of the

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.
3. Type of condenser or heat-exchanger used.

Because the design of an entire plant is usually affected by the quantity
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 1b 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 pressure will exceed 185 Ib and power
consumption increases. To obtain this head pressure, the temperature of

224

-bulb temperature of the entering air to which }E

PTER . : “ 1’
1 )1 N, HUMIDIFICATIO W ING i
2 H{JM[D I ICATION, DE N AND ATER COOL 4
CHA !

9% F 4
. water leaving the condenser must alwz}yshbecl:)ars:i grizsl:r o
the'drc‘git;ﬁ% dep e el tilg Sizedagt?edrisflrgi;e?atgnz tonnage t;eing
an 2 i irculated, an ; i
Zzantity of wat:;dt::sr:egr (lfllaving a large _surfag:e per ton of reflxl—(l)gtex;tgxtc‘);
produced- - Ced to operate satisfactorily with the 1eaw2c;grresponding
may be desig n"chin 3 or 4 F of the ammonia tempe}-aﬁure orresponding
temperag:;s v;r)lressure, while a small condenser might req
to the

es-
diﬁer;lcel- Jists several gases with data as to the temperatures and pr
Table

. tion
o hich commercial condensers are deslgﬂed'1 2})“;?"&3112%“}? T he
sure? fa(s)rlzvle limiting hot Wﬁ:er temrI;e l}—;guire:ri(;fble requirements and is
engin h fluids as milk or wo ; ich the leaving circu-
cooling of suc r-flow heat-exchangers in whic : id. :
usually d‘@;‘f ilsnaio: r:rtx(taxch higher temperature than is the leaving fluid ‘
lating wa '

TasLe 1. CONDENSER DESIGN DATA

— | Gas TEMPERATORE Leavive Hor WA;EB TEMPERATURE
MaxIMu Press A8
: Dl.s:zzn ™ R w G :
o Corpsr Best Design Average Design
7 93
_128in. vacuum........ lSl)g'; 1?0 }gi
7 in. vacuum........ »
. 36 1:11 vacuum........ 126.0 120 .
: i 1b gage
AmmOnia. - I%Sead%:isure...... 96.0 92 -
Carbon dioxide.| l(:?e(; Lb grti:ure,..... 26.0 -
! 102 1b gage 06 02
© Mggl‘g:ide......__ head pressure...... 100.0 ) ;
Dichlorodi- 117 |b gage 1000 0 . S{
fluoromethane | head pressure......
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1. Maximum wet-bulb temperature at which the full quantity of hea
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dls;lpa;ie;i‘ciency of the atmospheric cooling equipment considered.

t must be

Design Wet-Bulb Temperatures ' . f
T:n jmum wet-bulb temperature at which the full cg;;nrggdo i
; maxxb cooled through the entire range 1s never, in mmercial
:at'er mt‘;lset'minMum wet-bulb temperature ever known to e;‘llod it the
lczii%j%n nor the average wet-bulb temperature over rﬁgzt Is)gveral cihe
f basis would require atmospheric cooling equipmé e e of
omtt:' tflsan normal size, and the latter would result dlglmgaf : ‘;gv e pau
'gt;l?time in higher condenser water temperatures than bosl% ('zemperature
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