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face; icooling it to approximately the wet-bulb temperature of the surrounding Evaporators and Coolers _
‘ stmosphers. typical rati 'co denser is shown in imig 13. The fan Refrigeration evaporators must be designed for efficient removal of heat
. 1 1ve conden 1 . 13. s p A . ore .
. dra&etil;dai‘: ?Se}’feﬁe sondenser surface which is kept wet by a water spray. The from the medium being cooled, as well as effective boiling of the refrigerant
d discharge refrigerant gas from the compressor enters the top of the condenser coil; and & minimum drop -of pressure through the coil. There are two general
‘ and the liquid refrigerant is drained from the bottom of the coil into a liquid receiver; - types of evaporators, dry and flooded. In the dry evaporator the re-
4 and: then circulates through the remaining portion of the system in the usual way. frigerant enters in the liquid state, and the design provides for complete

: is circulated th; h the spray nozzles, and the level is maintained.in . . . .
did - t.heT sblfmv{)ag;rx:lse:g: ltl)faa ﬂoatr\?:l%e. Thg eﬁ,miuator plates are placed in the path of evaporation with the vapors leaving slightly superheated. In flooded

' Oy, mea b ined water. The air leaving ths | evaporators not all of the refrigerant is evaporated, the liquid-vapor mix-
. the water-air mixture so as to remove the entrained water € - tuire leaving the evaporator flows into a surge drum from which the vapors
o , ) are drawn into the compressor suction line, and the liquid is recirculated
I - Hot . - - through the evaporator.

] fan motor A T""i“‘ ' The types of coolers used in connection with air conditioning work fall
i

. into three general groups: (1) direct water coolers, (2) direct air coolers,
Belt guard pra 7 ’ and (3) brine coolers for circulation of the brine in a closed system, and
-\ I} ) : thus cooling indirectly either water or air.

|
| 1PN Fan . R . R
: ; N\ l' .1 ) / ) . 1. Water coolers. One method of the direct cooling of water is to install direct
Fan section——> 1\ = / expansion coils in the spray chamber so that the water sprayed into the air comes in
’ s R ) direct contact with the cooling coils. Another common and efficient method of
: ' cooling spray water is to use a Baudelot type of heat absorber where the water flows
: over direct expansion coils at a rate sufficiently high to give efficient heat transfer

i Eliminator plates from water to refrigerant.
| Eliminal a

RS Another type of spray water cooler is the shell and tube heat exchanger in which
‘©® © Spray nazzles the refrigerant is expanded into a shell enclosing the tubes through which the water
L flows. The velocity .of the water in the tubes affects the rate of heat transfer, and

# . L as the refrigerant is in the shell completely surrounding the tubes at all times, good
C col intet contact and a high rate of heat transfer are insured. The disadvantage of such a

N system is that with the falling off of load on the compressor, the suction tempera-
| C coil ture or the temperature in the evaporator drops, and there is a possibility of freezing
\ 1 T T 1 ’ the water in tg: tubes, which, of course, might split the tubes and allow the re-
: : : frigerant to escape into the water passage. This danger can be eliminated by auto-

l__,m@ coit outtet ~matic safety devices. )
t@:m' . Another system of cooling spray water is to submerge coils in the spray collecting
| Water dripping from cod tank, or in a separate tank used for storage. The heat transmission through the
) . walls of the coils, however, is low and a great deal more surface is required than for
| Overtiow any other type of cooler. However, with large storage tanks this-type of cooling
“ ! can be utilized to advantage.
|, Sump section

Air inlet

Il ) 2. Air coplers. When direct cooling of air is employed, the refrigerant is inside
- [ Pump strainer and the coil and the air passes over it. Cooling depends upon convection and con-
Woter intlet~” .- @_ inlet connection duction for removing the heat from the air. The type of coil used can be either
B Bdclde = smooth or finned, the finned coil being more economical in space requirement than
. Drain icat vaive : the smooth coil. The fins, however, must be far enough apart so as not to retain

Fiq. 13. ScEEMATIC VIEW OF AN EvAPORATIVE CONDENSER the moisture which condenses out of the air. ’

Wates level

N . ting discharge Wheq refrigeration evaporators are used for cooling air or other gases by forced
unit is almost compl(:,itely stzg.turated, so that care must be taken in locating di T convestion. ooy aien evaporators are used for cooling air or other gases b reed
ducts to preyent gonce o8- : PR 40 300 tons or more. These Placed in a duet or in an assembled unit, and the air forced across the coil and dis-
Evaporative condensers are available in sizes \1})f 0 t’“ ter cooled con- charged through distributing ducts or directly into the space to be conditioned.
units use only a small portion of the water required for a waste wal Uni

quirements.

h t coolers, designed much like unit heaters, consist of a finned coil, propeller fan
+ - 0 gn prop
denser. The water i8 vapon_zedtb tlllgol(;e%ttgf ft;-l(l;:n retfll;:agi;?gitg :ga;l;at :ﬁ:?eggulf:dei and controls’suspen ded directly in the spase o b coclod. , )
oximate : . R L X

;?L?Jaggegﬁﬁtgrig?dﬁgg;s where tﬁxe water. temperature rise 13 20 F, each pound © p 3. Indirect brine coolers. The indirect cooler, where brine is cooled by the re-

water extracts only 20 Btu from the refrigerant. The water used, including the loss rigerant and the resulting cold brine is used to cool either air or water, introduces

by entrainment in the discharge air, by blow down and the stand-by. evaporation, several other considerations. It is not the most economical from a power consump-

amounts to about 3 to 5 percent of that which would be required for a water coole tion standpoint, as it is necessary to cool the brine to a temperature sufficiently low

il condenser. - ) ' . :ﬁ dﬂ:.tlllt t;i'-h?rehis an appreciable diﬂerenc?r ]t;etween the ﬁzeralfe brine tempen}t.utl;e

qib o . . What of the substance being cooled. is requires that the temperature of the

4 The evaporative condenser requires more Imaintenance, occupies greater Bpace refrigerant must be still lower,g and consequent.l}il the amount of povger required to

i (must be located where air is available), and has a higher first cost than the water Produce a given amount of refrigeration increases due to the higher compression

RN cooled condenser, but where thg 1lxs'e of watteé' is (r)estrictet(ii 0:" '?,lxlp:n:vi:t%rﬂ;gtﬁgzp:;:: ;i‘;gito'l Thereh are other considerations which make such a system (fesill;able. Il; }.il;e

e tive condenser has become widely accepted. Compared wi . ace, where a toxic refrigerant is undesirable or cannot be used because of fire

. denser and cooling tower, which combination uses about the same quantity of w:t:: or Otger rigks, especially in densely I]lpopulated areas, the brine can be cooled in an

/] the evaporative condenser has the advantage of lower cost and smaller spac 18olated room or building and can then be circulated through the air conditioning
: !




