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‘ CHAPTER 25. SPRAY

ing th be less than 96 F
i i eaving the condenser must always
the circulatm% g:;:;clliig u%)on the size and design of the condenseni),eti;:e,
by a".amo?lyl;vater being circulated, and th;&f refrxgerattmgogolx_ler;_l:’ziggfa ratiorgl
pantity, @ nser having a large surface per ton ol )
gmduced- a Cgﬁld& operate satisfactorxly.thh the leaving hot w(ally:rtlar
2y betdezlgwnithin 3 or 4 F of the ammonia temperature corresponding
ratur

temg\‘:: head pressure, while a small condenser might require a 10 F
to
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with water for a long enough time to permit the wet-bulb tem
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the air and the temperature of the water to reach equilibrium, atmey.

pheric water cooling equipment aims to circulate only enough air ¢

i
f C the water to the desired temperature with the least possible expendifl?fl k
,, of power. ¢
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In an air washer, humidifier or dehumidifier, the air is first conditiopeq -
by water to change its moisture and temperature, and it is then sep 0

e

Kol

i)
R D e
A R e s e T

the place where it is to be used. In water cooling equipment the tey, difference. : to the temperavtures and pres-
s . . N : es with data as to i )
{ perature of the water is reduced by air, and the cooled water is carriedrg) 4 . Table 3’1}5}}? s:;le;tlr(g:izsl condensers are designed. Internal combustion

f it§ point of usage. In the air washgr, an excess of water is used to con. - -
/ dition a fixed quantity of air, while in water cooling equipment, an excess M}

s forhave limiting hot water temperatures of 125 F to 140 F. The
quantity of air is used to cool & fixed quantity of water.

; : i ts and is
- engines ids as milk or wort has variable requirements an >
ouoling 32;?:?}5 g:llmter-ﬂow heat-exchangers in which the leaving circu

gs‘fallywater is at a much higher temperature than is the leaving fluid.
" lating :

TaBLE 2. CONDENSER DESIGN DATA
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| Both types of equipment have a common basis of design, however, j &
f that the size of ‘the equipment is determined by the quantity of air that - B
b - must be handled. With the air washer, the size of the equipment is fixeq
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by the quantity of air to be conditioned, and the amount of conditioning : Lesviva Hor Wates TENPRRATORE
is controlled by the quantity and temperature of the water supplied apg Maxpu Passeuny | Gas Teupoastine Dea ¥
its method of application. With water cooling apparatus, its size and the B Gis e "B F Best Condenser Desiga) Averngs Condenser
quantity of air required bear no direct relation to the quantity of water - $ ) a
being cooled, but vary through a wide range for different services and - 28 in. vacuum 101.2 97 lgg
conditions. ' Steam. —woneeee 27 in. vacuu. 115.1 110 10

) N | 26 in. vacuum 125.9 120
Sizes of .Equlpment' liggg*‘rge:smu___ 96.0 92 88

- Assuming-a-definite quantity-of water to-be cooled,-the size-and- design " " Carbon dioxide[|"10301b gage - - 36.0 83 : 81

of atmospheric cooling equipment are affected by the following factors: hefl*g Pfe:s“'e""" 86.

L. Temperature range through which the water must be cooled. Mggllylide I%Zeadgpi—issure..-m 100.0 96 92

2. Number of degrees above the wet-bulb temperature of the entering air to which Dichl:).‘;odi':“w" 117 Ib gage - 100.0 96 93
the water temperature must be reduced. : fluoromethane | head pressure...... -

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). o .

5. Surface of water exposed to each unit quantity of air,
6. Relative velocity of air and water. -

Items 1, 2, and 3 ére 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 cosling range depends upon:

1. Type of service (refrigerating, internal combystion 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 Ib head pressure as a normal maximum, the limiting temperature
of the ammonia in the condenser is 96 F. Should the amsonia tempera-
ture'go above this figire the head: pressure will exceed 185:1b and power
‘consumption increases. - To obtain this head pressure, the temperature of
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The temperature range, once the hot water temperature is approxi-
mately known, depends upon: ' N
1. Maximum wet-bulb temperature at which the full quantity of heat must

dissipated. L . .
ls;l.paEﬂiciem:y of the atmospheric cooling equipment considered.

Design Wet-Bulb Temperatures

The maximum wet-bulb temperature at which the fu}l quantitgdgi
water must be cooled through the entire range 1skne\$rr‘, tlg :)?il;n;et cial
i 7 ture ever kno
design, the maximum wet-bulb tempera 1 ist at the
o ture over any period.
location nor the average wet-bulb tegnperar : | e
i i equipment severa
former basis would require atmospheric cooling ¢ everal times
i ' latter would result during a large p
greater than normal size, and the d result durng ek the
the time, in higher condenser water temperatu o o ture
igned. For instance, the maximum wet-
F;;r)l:d:’c?sig ef\}%lvlv York City is 88' F, alrégghe il;slz ?O(les?::rztiggriovfre%
is c i to , inc ,
years is close to 68 F. - Yet in the years O3, I e vore,
but 8 hours per year when the wet-bulb tempera e September.
and there were 975 hours in the average summer ;
inclusive) when the wet-bulb temperature was 68 F or dbove. As these
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