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This invention relates to a cooler and more
' particularly to a condenser for condensing re-
frigerating media such as ammonia, Freon, and
the like in a compression refrigeration system
and in which the cooling effect utilized in such
condensation is provided.by the evaporation of
water. However, the use of the invention is not
limited to & reirigerating system and can be em-
ployed wherever it is desired to cool a gas or
liquid to a point near the wet bulb temperature
of the atmosphere.

One of the objects of the present invention is
to provide such & cooler which is extremely com-
pact and requires the use of a minimum of sheet
metal in its construction.

Another object is to reduce the number of
dampers required without sacrifice of accurate
control in maintaining the most efficient operat-
ing conditions with g minimum of maintenance,

Another object is to provide a cooler for cooling
or condensing a gas or liquid, such as compressed,
superheatbed refrigerant gas, in which the cooling
water is recirculated and in which the cooling
effect is achieved principally by evaporation of
the cooling water on the pipes through which
the liquid or gas is conducted. By this means an

‘economy is effected in the cost of the cooling wa-
ter and by its use the municipal sewer systems
are not overtaxed by the installation of large re-
frigeration systems which normally require large
amounts of cooling water for condensing the com-
pressed refrigerant. -

Another object is to provide such a cooler which
is suitable for use in cooling Auids having a rela-
tively high entering temperature. At tempers,-
turés above 115° B, spray water will evaporate

-rapidly and deposit scale upon the pipes con-
ducting the medium to be cooled. In accordance
with the present invention the temperature of the
medium to be cooled is first reduced to at or
below 115° F, by air-cooling before being sub-
jected to evaporative cooling so that any deposit
which does ocecur is so soft as to be immediately
" washed off the pipes by the sprays. -

Another object of the invention is to provide
such a condenser in which the first or air cooling
stage merely removes sensible heat from the gas
to be condensed to bring it below the point at
which scale would form with evaporative cooling
and to remove the balance of the sensible heat
and the latent heat in & second stage of evapora-
tive cooling. By this means the preponderance
of the heat is removed by evaporative cooling.

Another object is to provide such a condenser
which has a relatively
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colls operating st high efficiency and which is
comparatively inexpensive in construction.

Another abject of the invention is to provide
such a cooler or condenser in which the leaving
temperature or head pressure of the fluid being
treated can be maintained within very close lim-
its, thereby to relieve the operator of the almost
impossible job of manually balancing the con-
denser or cooler capacity against the compressor
or other load.

Another object is to provide such a cooler or
condenser which is fully automatic in maintain-
ing the desired leaving temperature or head pres-
sure of the fluid being treated,

Another object is to brovide a simple and ef-
fective control for the minimum leaving tem-
perature or head pressure of the fluid being
treated by the adjustment of the character of the
air supplied to the spray chamber.

Another aim is to provide such apparatus in
which such control can be effected entirely auto-
matically in response to the temperature or pres-
sure of the fluid being treated. :

Another object is to provide for dewaxing the
cooling surface, when required, so as to insure
the proper heat transfer between the cooling
surface and the fluid being treated at all times.

Another object is to provide for heating the
fluld being treated, when required to bring the
fluid up to proper initial operating temperature

* or to maintain this temperature.

Another object is to prevent freezing of the
Spray water during cold weather.

Another object is to provide such a condenser
in which the maximum amount of oil is removed
from the fluid being condensed, thereby to pre-
vent such oil from building up and caking on the
heat transfer surfaces over which the fluid is
subsequently passed.

Another object of the invention is to provide
an oil eliminator in g condenser' in which the
oil is convenientiy available for reuse,

Another object is to provide such an oil elimi-
nator which does not have any moving parts
other than the necessary valves to remove the oil
collected therein,

Another aim is to provide such an oil elimina-
tor which is particularly adaptable to an evapo-
rative type of condenser.

Another object is to provide such an oil elimi-
nator in combination with a condenser which is,
without special control, self-balencing under
varying load and wet bulb conditions, such self-
balancing operating to remove the maximum
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amount of ofl from the fluid being condensed
under all operating conditions. .

Another object is to provide such an ofl elim-
inator in combination with a condenser in which
the maximum removal of oil from the fluid being
condensed can be placed under accurate instru-
ment control. .

Another object is to provide such an evapora-
tive type of cooler which can be located at any
convenient place, the air being discharged by
means of fans through a duct which can be ar-
ranged to discharge the air as may be desired.

Another cbject is to provide such’ apparatus

which is simple and inexpensive in construction

and which will stand up under conditions of se-
vere and constant use without getting out of order
or requiring repairs. o
Other objects and advantages will be apparent
from the following description and drawings in
which ' ‘ . :
Fig. 1 is a side elevation, with parts broken
away, of a condenser embodying the present in-
vention. .
Fig. 2 is an end elevational view viewed fro
the left-hand end of Fig. 1. .
_ Fig. 3 is a vertical sectional view taken on line
3—3,Fig. 1. .
Fig. 4 is an enlarged vertical section through
the shell of the oil separator. .
The invention is shown as embodied in a con-
denser having a sheet metal casing {0 supported
on the rim of a bottom pan or tank {1 which

forms a sump containing a body of water {2 which .

is evaporated to provide the cooling effect. The
bottom pan or tank 11 is shown as extended be-
yond one end of the casing, as indicated at 3.
The casing 10 has.a front wall 15, a rear wall
i6 and end end walls 17 and §8, the latter being
adjacent the extension {3 of the bottom pan-or
tank (i. Immediately above the bottom pan or
tank 11, the front wall 15 of the casing is pro-
vided with an air inlet opening 19 which extends
substantially the full length of this front wall and
is provided with a hood 20 projecting forwardly
from the casing and having an air inlet opening
21 in its underside. To prevent the escape of
spray water from this air inlet opening 20, the
sheet metal front wall 23 which engages the for-
ward rim of the bottom pan or tank {1 inclines
upwardly and forwardly and immediately in rear
of the air inlet opening 21 is formed with a re-

10

: 4 .
33 is a second sheet metal casing 85, this casing
extending substantially the full length of the.
casing 10 and including a top wall 36, a rear wall
38, and opposite end walls 38 connecting these
top. and side walls 36, 38 with the adjacent rear

“wall 16 of the casing beyond the ends of the

secondary air inlet opening 33 thercin. Within
this casing is arranged a series of hairpin tubes
40 of a dry superheat precooling coll #{, each hav-
ing one leg connected with an inlet header A2
snd its other leg connecting with an outlet header
43. These headers are shown as arranged ver-

- tically, side by side, adjacent one end wall 38 of
the casing, the inlet header 42 having at its upper
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end an inlet 44 for the hot gas to be condensed
and the outlet header 32 having an ‘outlet 45 for
the gases leaving the coil 41, these inlet and out-
let connections 44, 45 extending through the ad-
jacent end wall 38 of the casing 35.

The secondary air inlet opening 33 of the cas-

" ing 10 is arranged at the bottom of the casing

25

35 and from the bottom of this secondary air
inlet opening 33 a bottom wall 46 extends half-
way across the lower. otherwise open bottom of
the casing 35. This bottom 46 of the casing 35
extends between the end walls 39 thereof and
from *he rear or outer edge of this bottom wall

- 846 a central partition 48 extends upwardly
- through the casing 35 short of the top wall 36
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versely curved lip 24 which extends into the

casing.

A plurality of fan housings 25 are mounted in
the upper part of the casing (0, the inlets of
these fan housings being in communication with
the interior of the casing 18 so as to exhaust air
therefrom. A common shaft 26 extends through
through the several fan housings 25 and is shown
as driven by a motor 27 mounted on a bracket
at one end of the casing (0. Within each fan
housing 25 the shaft 26 carries a fan 28, of any
suitable construction, these fans drawing the air
from the interior of the casing 10 and discharg-
ing it through outlets 29 which are directed up-
wardly into an .air outlet or discharge duct 30
formed by the front, rear and end walls of the
casing 10 and hence extending the full length
thereof.

Alr is also admitted to the upper part of the
casing 10 through an inlet 33 in the rear wall 16
of the casing immediately below the fan housing
25 and extending substantially the full length of

the casing. Mounted on the rear wall 16 of the-

casing 10 over this secondary air inlet opening
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thereof. ‘This partition extends between the legs
of the hairpin tubes 40 and it will therefore be
seen that the partition 48 provides a- U-shaped
passage 49 for the air, the air entering through

‘the inlet 50 passing upwardly along the rear side

of the partition 48 and thence downwardly along
the inner side thereof ahd then passing out
through the secondary air inlet opening 33 of the
casing 10. In its travel through the passage 49,
this air passes in heat exchange relation with the
tubes of the coil 41 in the casing 35, this coil being
a dry primary coil to precocl and remove the
superheat from the gases being condensed.

This dry primary superheat or precooling coil
41 is proportioned to remove only the superheat
from the gases to be condensed and to a tempera-
ture slightly above the condensing temperature of
these gases. It has been found that the gas at
this temperature presents the optimum conditions
for the separation of the maximum amount of oil
therefrom by a simple oil separator. Af higher
temperatures the o0il tends to remain in a vola-
tile state and since both the gas to be condensed
and a large proportion of the oil are in a vapor
state, the separation through their difference in
specific gravity is difficult. At the critical tem-
perature of the fluid to be condensed, just above
its condensing temperature, the fluid to be con-

. densed is in a gaseous state and the oil vapor has
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been condensed to a liquid state so that the sepa-
ration of the maximum amount of oil from the
gas can be effected in a simple oil separator.
This separator, indicated generally at 54, is
shown as comprising a cylindrical shell 52 hav-
ing heads at its upper and lower ends. The out-
let 45 from the superheat or dry primary cool-
ing coil 41 is connected with an inlet pipe 53
extending tangentially through one side of the
shell 52 and having its discharge end bent down-
wardly. The pipe 53 thereby provides a down-
wardly directed tangential inlet so that the en-
tering gas, together with the entrained oil, is in-
duced to travel in & downwardly moving helical
path, thereby to set up a rotating and down- .
wardly moving column of gas within the separa-
tor shell 52. This gas escapes through an outlet
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pipe 84, extending through the side wall of the
shell 52 near the top thereof.  The inlet end of
this pipe §4 is bent upwardly and arranged co-
axlally of the shell 52. PFurther to impede the
escape of gas from the separator shel] 82, a hori-
zontal baffle plate 56 is shown as disposed across
the center of the separator shell 82, this baffle
Preventing any tendency of the gas to shorteir-
cult from the inlet 53 to the outlet 84. In pass-
Ing through the separator shell 52, the velocity
of the gas is greatly reduced, particularly as the
downwardly moving helically rotating column of
gas 1s slowed almost to a standstill before it can

‘10

escape in a reverse direction to the top of the

separator casing, Further, the direction of
movement of the gas is constantly and abruptly
being changed. With such reduction in velocity
and change in direction of the flow of gas, the
condensed oil separates from the gas and drops
to the bottom of the separator shell 52,

The level of the oil in the bottom of the separa-
tor shell 52 can be observed through g sight glass
58.
in the separator shell 52, as indicated by the sight
glass 58, the accumulated oil can be withdrawn.
For this purpose the shell 52 is provided with a
drain pipe 59 having g valve 60 and is provided
with another drain pipe 61 having a valve 62,
this latter drain pipe 61 extending a substantial
distance upwardly into the shell 52. In a Freon
System, the drain line 59 would be connected with
the crank case of the compressor. In an am-
monia system, the withdrawal of oil can be
through a rubber hose applied to the drain pipe
61 into a bucket. The ammonia has a lower
specific gravity than the oil and hence after the
oil has been drained below the level of the top
of the ammonia drain line 61, as indicated by
the sight glass 58, it will be seen that any liquid
ammonia in the separator can be drained hy
opening the drain valve §0, :

From the outlet pipe 54 of the oil separator
§1, the gas passes into the.inlet 65 of a secondary
or condensing coil 68 arranged across the in-
terior of the casing 10 immediately above the
main air inlet (9 thereof. The tubes 69 of this
coil 68 can be of serpentine form, each having
its upper leg connected with the inlet
and its lower leg connected with an outlet header
10. The outlet 7i for the condenser
coil 68 can connect with a line 72 leading to the
receiver (not shown). )

To provide evaporative cooling the tubes 69 of
the coil 68 are wetted from overhead spray noz-
zles 13. These nozzles are shown as mounted on
the horizontal branches 14 of a longitudinal spray
water pipe 15 which extends through the end
wall 18 of the casing 10. This horizontal spray
pipe connects with the vertical outlet pipe 716
of a spray water pump 78 which withdraws water
from the body 12 in the bottom pan or tank 1
on which the casing 10 is supported. This.pump

When a sufficient amount of oil accumulates .

header 66 .

from the

20

Jecting offset 81, this offset 81 extending sub-
stantially the full length of the casing (0 in front
of the fan casings 25. Within this offset 81 is
arranged a spaced inner wall 82 which extends
the full length of the casing 10 and which con-
forms to the shape of the offset 81 so as to pro-
vide a recirculation air duct 83. .This recircula-
tion air duct 83 has an’ inlet opening 84 com-
municating ‘with the outlet or discharge duct
30 at the front side thereof and has a. vertical
outlet opening 85 communicating with the in-
terior of the casing 10 at the front side thereof
and intermediate the fan housings 25 and the
eliminator plates 80. S ‘

The interior of the casing 10 is divided by a
longitudinally extending vertical central parti-
tion 86 into two vertical passages 88 and 89. The
lower edge of this partition is arranged generally
in line with the top of the main air inlet opening
19 and extends upwardly to the fan housings 28.
At the upper end of the passage 88 this partition
forms, with the inner or rear wall 82 of the re-.

" circulation air duct 83, a duct 90 leading to the
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inlets of the fan housings 25. It will be seen that
this partition 86 divides the wetted coil 68 into
two parts each arranged in one of the passages
88, 89 and further divides the stream of air enter-
ing the inlet (9 into two parts each flowing
through the corresponding passage 88, 89,

The duct 90 is shown as being capable of being
closed by a pair of dampers 91 which extend the
full length of the casing 10 and have their shafts
92 journalled in the end walls {1, 18 thereof. The
front damper 91 is pivoted adjacent the lower
edge of the inner wall 82 of the recirculation air
duct 83 and swings downwardly so as to close
the -outlet 85 of this recirculation air duct 83.
It will therefore be seen that in the full line posi-

‘tion of these dampers as shown in Fig. 3 the duct

90 leading to the inlets of the fan housings 25 is
fully closed and the outlet 85 from the recireula-
tion air duct 83 is fully opened, whereas in"the
opposite extreme positions of these dampers 91,
as-indicated by dotted line , the duct 30 leading
to the inlets of the fan housings 25 is fully opened
and the forward damper 81 is in a vertical posi-
tion fully closing the outlet 85 of the recircula-
tion air duct 83. In any intermediate position
these dampers 94 serve to proportion the relative
amounts of closure of this duct 90 and the re-
circulation air duct outlet 85. .

These dampers'91 work in conjunction with a
pair of dampers 93 arranged in the air outlet or
exhaust duct 30 and extending the full length of
the casing 10 with the end of their shafts 94
Journalled in the end walls 11, {8 of the casing.

- The front damper of this pair of dampers 93 is

pivoted adjacent the upper edge of the inlet
opening 84 of the recirculation air duct 83 so

" that when these dampers are moved into g ver-

18 is shown as driven by an electric motor 19. -

Makeup water can be supplied to this body 12 of
water in the bottom pan or tink i1 in any usual
and well known manner. The usual eliminator

Plates 80 are shown as arranged above the spray

nozzles 13 to remove entrained water from' the
air stream. ; :

An Important feature of the invention resides
in the delivery of different proportions of outside
air from the main air inlet {9 and recirculated or
return air from the outlet duct 30. For this
purpose the upper part of the front wall |5 of
the casing is formed to provide a forwardly pro-
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tical position’ this forward damper closes this

inlet opening 84 of the recirculation air duct 83.

It will be seen that in the horizontal full line posi-~
tion of these dampers, as shown in Fig, 3, the out-
let of the exhaust air duct 30 is fully closed and
the inlet 84 to the recirculation air duct 83 is
fully opened. When these dampers 93 are moved
to their opposite extreme positions, as indicated
by dotted lines in Fig. 3, the outlet opening from
the exhaust air duct 30 is fully opened and the
forward damper 93 has been moved to fully close
the inlet 84 of the recirculation air duct 83.
Intermediate positioning of these dampers 93
serves to. proportion the amounts of air exhausted




through the duct 30 or recirculated through the .

recirculation air duct 83. - :

The dampers 81 and 93 operate in conjunction

" with one another, these dampers moving from the
full line positions .shown in Fig. 3 to the dotted

line positions also shown in this figure in unison.

While any suitable mechanism can be provided
for so moving these dampers 81 and 83 in unison,
they are shown as interconnected by the linkage
shown in Fig. 2. This linkage comprises an arm

‘85 fast to the end of each damper shaft 94 jour-

nalled in the end wall i1, the otter ends of these

‘arms 85 being interconnected by s link 86. The.

corresponding projecting ends of the damper
shafts 92 are also each fast to an arm 88, the
free ends of which are connected by a link 99. ‘An
operating léver 108 is shown.as pivoted at ifs
center, as indicated at 101, to the end wall 17 and
as having its upper end connected by a link 102
with the rear end of the link 96 and as connected
at its lower end by a link 103 with the rear end
of the link 88. This operating lever 100 is shown
as actuated by an electric damper motor (04
suitably mounted on the end wall IT of the casing
and shown as having a swinging operating arm
105 connected by a link 106 with the operating
jever 100 to actuate the same. It will be seen that
when the operating arm 105 of this damper motor
104 is swung counterclockwise as viewed in Fig. 2,
the operating lever {00 is swung counterclock-
wise to move the arms 95 clockwise and to swing
the forward arm 98’ clockwise and the rear arm
88 counterclockwise. This movement swings the
dampers 93 and 81 from the full toward the dotted
line positions shown in Fig. 3.

The condenser is automatically.controlled, and
for this purpose & controller 108 is mounted on
the condenser outlet line with its sensitive parts
immersed in the fluid passing therethrough.
This controller is preferably in the form of an
electrical pressure switch which is responsive to
variations in head pressure in the line 72 but it
will be understood that this controller could be
a thermostat. This pressure switch is connected
to one side 108 of an electric line and by a line

110 with the eleciric damper motor 104. Another

line {11 from the pressure switch (08 connects

" with the motors 27 and 19, the other terminals of

. which are connected with the other side {12 of the
main power line. This pressure switch 108 is set
to maintain the lowest practical operating pres-
sure. Through the line (10 it operates the
damper motor (04 which in turn positions the
dampers 91 and 93 to balance the proportion of
fresh and recirculated air passing through the
spray chamber against the refrigeration load.
If the fresh air temperature is cold or the load
drops off, the pressure switch {08 automatically
raises the amount of recirculated air returned
to the spray chamber through the recirculation
air duct 83. When,; under no-load or extreme
weather conditions, the dampers 91 and 93 com-
pletely close the ducts 30 and 90, respectively, the
pressure switch 108 through the line {11 de-ener-
gizes the fan motor 27 and the spray pump
motor 79.

In addition, safety features are provided which
include an additional safety pressure switch or
thermostat 113 which is mounfed on the liquid
refrigerant outlet line 72, and with ifs sensitive
parts responsive to the pressure or temperature
of the liquid refrigerant passing through. This
safety pressure switch (I3 is set a few pounds
higher than the control switch 108. This safety
switch is connected with the side 109 of the power
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' line and also with the line Iii to the electrlo

motors 27 and 19. If the outside dampers 83 are
frozen shut the safety switch {13 operates to
start the fan motor 28 and spray pump motor 19,
thereby to recirculate air- through the casing
untilthe dampers are freed when the normal con-
trol switch 108 takes over again. As an additional
safety feature, a small electric immersion heater
(15 is preferably disposed in the bottom pan or
tank {1 so as to keep the spray water 12 therein

from freezing during no-load condition in winter.
-This immersion heater can be under control of a

thermostat 116, also immersed in the body 12 of
spray water and connected with the immersion
heater through a control line 118.

Operation

In the operation of the apparatus as above
described, and assuming the dampers 81 and 93
to be in the dotted line position shown in Fig. 3,
and hence in a position in which the ducts 30

‘and 80 are open and the recirculation duct 83

completely closed off, two streams of atmospheric
air are drawn into the casing 10 by the fan wheels
28 and discharged through the outiet or exhaust
duct at the top of the casing (C.

One of these air streams enters the casing 3%
through the inlet 50 and travels up and then down
the U-shaped passage 49 provided in this casing
by the partition 48 and thence is drawn into the
casing 10 through the air inlet opening 33. This
air stream passes the tubes 40 of the dry primary
or superheat precooling coil 41 and thereby cools
the gas which enters this primary coil at 44 and
leaves at 45. This primary or superheat cooling
coil 41 is proportioned to remove the superheat
from the gas to be condensed and to cool it to a -
temperature slightly above its condensing tem-
perature. The gas to be condensed therefore
leaves this primary dry superheat coil in the
form of a gas and at a temperature slightly above
its condensing temperature. ’ :

At this temperature it has been found that the
maximum amount of oil can be separated from
the fluid to be condensed. In cooling the gas to
be condensed to this temperature slightly above
its condensing temperature, the oil vapor in the
gas is condensed so that it is in liquid form. At
the same time the fluid to be condensed is still in
the form of a gas so that the separation is of a
liquid from a gas and not of a liquid from a liquid
as would be the case if the temperature of the
gas to be condensed were permitted to fall below
its condensing temperature.

To separate the entrained liquid oil from the
gas to be condensed, it passes from the outlet
45 of the primary dry superheat cooling coil 41
to the tangential and downwardly directed inlet
53 extending through the cylindrical shell 52 of
the oil separator 5. The inlet velocity sets up
a downwardly moving and rotating column of
gas in this separator shell, the gas from which
escapes upwardly in opposition to this downward-
1y moving column. In so escaping the gas passes
around the bafile 56 and thence through the up-
wardly directed central inlet of the outlet pipe
54. In so traveling through the shell 52 of the
oil separator 51 the velocity of the gas is greatly
reduced and the direction of its flow changed
whereby the entrained oil falls by gravity to the
bottom of the separator casing 4f. The accumu-
lation of the oil can be removed through either
of the condensate drains 59 or 61.

From the outlet 54 of the oil separator the gas
passes to the inlet 65 of the condensing coil 88,



2,408,017

g
this cofl being arranged in the casing 10 and
across the divided stream of air flowing upwardly
on opposite sides of the partition 86. ° This air
enters the main afr inlet opening 21 of the hood
20 and fiows through the inlet opening 19 into
the shell 10. This air stream is then divided into
two parts by the partition 86, one part flowing
upwardly through the passage 88 and the other

part flowing upwardly through the passage 88, .
both parts passing in contact with the tubes 89 of 1

the wetted condensing coil 68. The part passing
up through the passage 89 passes the spray noz-
zles 13 and eliminator plaies 80 directly into the
inlets of the fan casings 25 to be discharged di-
rectly through the now open exhaust outlet oi

-the outlet duct 89. The part of this air stream

flowing upwardly through the Passage 88 passes
the spray nozzles 13 and eliminator plates 80
and thence passes through the now open duct
90 into the inlets of the fan casings 25 also to

be discharged through the now open exhaust out- -

let of the outlet duct 30,
The entire condensing coil 88, that is, that part

arranged in the passage 88 as well as that part

arranged in the passage 89, is sprayed with water
withdrawn from the body 12 of water in the bot-
tom pan or sump (1 supporting the casing (0 by
the spray water pump 78 which delivers this
water to the horizontal spray pipe 75 and. its
branches 7. This water is discharged downward-
ly by the nozzle 13 against the tube 69 of the
condenser coil 68 thereby to wash these coils and
maintain them in a wetted condition,

The cooling of the fluid passing through the
wetted condensing coil §8 is thereby effected es-
sentially by the evaporation of the water s§rayed
on these coils. At the same time, the fluid being
treated has been cooled to such an extent on
passing through the dry primary superhesat pre-
cooling coil 4! that there is no tendency for scale
to form on the condensing coil 68 from the water
sprayed thereon. By employing evaporative cool-
ing with the condensing coil 68, this coil has
many times the cooling capacity of a dry sur-

face cooling coil of the same size. Further, since 15

an evaporative cooling coil operates in response
to the wet bulb temperature of the outside air,
and since, under normal conditions, the wet bulp
temperature of the outside air is substantially
lower than its dry bulb temperature, the con-
densate leaves at a very much lower temperature.
This condensate leaves the outlet header 10 of the
secondary evaporative cooling coil 68 through the
outlet line 72 through which the condensate is
conducted to the usual receiver (not shown).

In so passing through the outlet line 712, the

condensate contacts the sensitive parts of the
. bressure switch {08. When the head Pressure of
this condensate drops below the setting of this
pressure switch 108, this switch, through the elec-
tric line {11, operates the electric damper motor
184 to move the dampers 8! and 93 from the
dotted line position shown in Fig. 3 toward the
full line positions there shown. When this oc-
curs, the inlet 84 and outlet 85 of the recircula-
tion air duct 83 are opened to 3 corresponding ex-

tent and a part of the air discharged into the ex- -

haust duct 30 by the fan wheels 28, flows through
the inlet 84 of the recirculation air duct 83 and
through its outlet 85 into the upper end of the
passage 88. This air from the outlet 85 of the
recirculated air duct 83 joins the air entering the
duct 90 past the partly opened dampers 91. This
alr is supplied from the main‘air inlet hood 28, this
air entering the hood inlet 21 and casing inlet

=2
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19 into the bottom of the casing 10 and being di-
vided into two parts by the partition 86, one part
flowing up the passage 88 past the wetted tubes of
the condenser coil 68, Spray nozzles 13, eliminator
plates 80 and through the duct 90 info the inlets
of the fan housings 25, and the other part flowing
up the passage 89 past the wetted tubes of the
condenser coil 68, spray nozzles 13, and eliminator
plates 80 to the inlets of the fan housings 28.

’ Since with the dampers 8 and 93 moved partly

away from their vertical positions & part of the
air handled by the fan Wwheels 28 1s recirculateq -
afr, it is apparent that less fresh air is drawn into
the casing 10 and since the cooling effect is pro-
vided by the evaporation of water by the stream
of fresh air drawn into the casing, it is apparent
that the effective cooling of the condenser is re-
duced.

If the head pressure in the ‘outlet line 72 con-
tinues to rise the bressure switch (08, through
the damper motor 104, continues the movement
of the dampers 81 and 93 toward their horizon-
tal positions. When these dampers reach ap-
broximately 10° of their horizontal position, the
principal amount of the air from the outlet 85 of
the recirculated air duct 83 no longer passes di-
rectly to the duct 96 but ‘flows downwardly
through the passage 88 along the front wall {5
of the casing and joing the stream of air flowing
in through the inlet 19 from the hood 20, A part
of this recirculated alr, of course, joins the air
stream flowing upwardly through the passage 88
but as this stream has been largely cut off by
the almost horizontal dampers 91, the prepon-
derance of the recirculated air so flowing down
the front casing wall 15 Joins the stream of air
flowing up the bassage 89. Since this recircu-
lation air passing through the recirculated air
duct 83 has been heated by passing the precool-

) ing coil 41 and the secondary condenser coil 68

and also is substantially saturated with the mois-
ture in passing over the exterior of the wetted
condenser coil 68 and through the sprays from
the nozzles 73, it will be seen that the mixed
fresh and recirculated air now supplied to the
bottom of the casing 10 has a higher wet bulb
temperature and hence the evaporative cooling
effect of the water and air in passing over the
wet condenser coils 68 is reduced. :

It will therefore be seen that the pressure
switch 108 maintains g constant minimum head
bressure and temperature of the condensate leav-
ing the condenser through this outlet line 12 by
the operation of the dampers 91 and 93, a falling

5 temperature and head pressure of the conden-

sate moving these dampers to provide a greater
provortion of recirculated air and a lower pro-
portion of fresh air. Thig modulating control of
the dampers 94 and 93 allows the intermediate
position of these dampers to hold a constant
minimum temperature and head pressure of the
condensate by the use of recirculated air and
cold fresh air. The recirculation of the neces-
sary amount of air from the air discharge duct

3 30 to the bottom of the casing {0 in so main-

taining a constant minimum temperature and
head pressure of_the condensate also keeps the
amount of evaporated moisture at a minimum.

If a condition of no-load, or extreme weather

70 condition, causes the bressure switch 108 to move

the dampers 93 to the horizontal full line posi-
tion shown in Fig. 3 in which no air is discharged
from the casing and a1l of the air therein is re-
circulated, 'the pressure switch 108 closes the

5 circuit, through the electric line 111 to the fan
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motor-21 and the spray water pump motor 19.
This de-energizes these motors so as to cut the
condenser out of operation as an evaporative
type of condenser. .

As an additional safety feature, if the dampers
83 should becoime frozen shut in winter opera-
tion, and the head pressure in the outlet line T2
rises in calling for evaporative cooling the safety
switch (18, which is set a few pounds higher than
the control pressure switch 108, will establish a
circuit through the line {1{ to, energize the fan
motor 27 and the soray pump motor 79. Hot
air is thereby recirculated through the casing 18
until the dampers 93 are freed when the control
pressure switch {08 again takes over control, as
above indicated. _

As a further safety feature, to prevent freez-
ing of the spray water 12 in winter operation
under no-load condition, this spray water is
heated by the immersion heater ({5 under con-
trol of the thermostat 116 which is set to estab-
lish a circuit through this immersion heater when
the temperature of the body of spray water (2
A~ap: to the freezing point. Further, this heater
can be used to dewax the condenser coil 88 by
holding the damvers 81 and 93 to recirculate the
air and by energizing the immersion heater 118
so as to heat the air and water beine recircu-
iat. 7 to a temperature sufficient to melt the wax
in the coil 68.

From the foregoing it will- be seen that the
present invention provides a cooler in which the
cooling effect is provided principally by the evap-
oration of water and in which the cooling effect
is balanced against the load -bv the zlecircnlation
of air through the soraved coils. It will also be
seen that by providing the short recirculation air
duct 83 as shown. the cooler is very much more

compact and reauires less sheet metal as com--

pared with a structure where the recirculation
duct connects with the main air inlet hood 20.
Further. the controller can be set to maintain
the lowest practical operating pressnure of the re-
friceration system; full safety provisions are
made against the danger of freezing in cold
weather: danger of scaling or incrustation on the
wetted coi] is eliminated; and maximum oil sep-
aration is effected in a simple oil separator and
in a manner permitting convenient return to the
compressor.

1. A heat exchange device for cooling a stream
of firid, compricing a casing forming a chamber
havine an air inlet at one end and having at
its opposite end an air outlet duct provided with
an air ontlet. a fan arranced within said casing
to draw a stream of air throvgh said inlet and
chamber and to discharge said stream of air
through said outlet duct. a cooling coil for said
stream of flvid arranged between seid air inlet
and fan in the stream of air passing through said
chamber, means arranged to discharge and dis-
tribute water over said coolingz coil to wet the
exterior of said cooling coil and to evaporate and
absorb heat therefrom. a partition in said casing
extending from said fan toward sald one end of
satd casing and dividing said casing into two air
passages dividing said air stream entering said
fan into two varts and esch passage containing
a part of said cooling coil, walls forming a re-
circulation air duect having its inlet end ovpening
into said outlet duct and its outlet end opening
adjacent said fan into one of said passages, and
dampers regulating the proportion of air dis-
charged from said outlet dvet through its outlet
and through said recirculation air duct.
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2. A heat exchange device for cooling a stream
of fluid, comprising a casing forming & chamber
having an air inlet at one end and having at its
opposite end an alr outlet duct provided with an
air outlet, a fan arranged within said casing to
draw a stream of air through said inlet and cham-~
ber and to discharge said stream of air through
said outlet duct, a cooling coil for said stream of
fluid arranged between sald air inlet and fan in
the stream of air passing through said chamber,
means arranged to discharge and distribute water
over said cooling coil to wet the exterior of said
cooling coil and to evaporate and absorb heat
therefrom, g partition in said casing extending
from said fan toward said one end of said casing
and dividing said casing into two air passages
dividing said air stream entering said fan into
two parts and each passage containing a part of
said cooling coil, & wall arranged within said
casing and forming therewith a recirculation air
duct having its inlet end opening into said out-
let duct and its outlet end opening adjacent said
fan into one of sald passages, and dampers regu-~
lating the proportion of air discharged from said
outlet duct through its outlet and through said
recirculation air duct.

3. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a chamber
having an air inlet at one end and having at its
opposite end an air outlet duet provided with an
air outlet, a fan arranged within said casing to
draw a stream of air through sald inlet and
chamber and to discharge sald stream of air
through said outlet duct, a cooling coil for said
stream of fluid arranged between sald air inlet
and fan in the stream of air passing through
sald chamber, means arranged to discharge and
distribute water over said cooling coil to wet the
exterior of said cooling coil and to evaporate and
absorb heat therefrom, a partition in said casing
extending from said fan toward said one end of
said casing and dividing said casing into two air
passages dividing said air stream entering said
fan into two parts and each passage containing
a part of said cooling coil, walls forming a re-
circulation air duct having an inlet at one end
opening into said outlet duct and having an out-
let adjacent said fan opening into one of said
chambers and said walls alsc forming a fan inlet
duct adjacent said recirculation air duct outlet
and leading from said one of sald passages to
said fan, at least one damper movably arranged
to close said recirculation air inlet as it opens
said outlet of said outlet duct and vice versa, and
at least one other damper movably arranged to
close said recirculation air outlet as it opens said
fan inlet duct and vice versa.

4. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a chamber

60 having an air inlet at one end and having at its

65

70

opposite end an air outlet duct provided with an
air outlet, a fan arranged within said casing to
draw a stream of air through said inlet and cham-
ber and to discharge sald stream of air through
sald outlet duct, a cooling coil for said stream of
fluid arranged between said air inlet and fan in
the stream of air passing through said chamber,
means arranged to discharge and distribute water
over said cooling coil to wet the exterior of said
cooling coil and to evaporate and absorb heat
therefrom, a partition in said casing extending
from said fan toward saild one end of said casing
and dividing said casing into two air passages
dividing said air stream entering said fan into

75 two parts and each passage_containmg & part of
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sald cooling coll, walls forming a_recirculation
alr duct having an inlet at one end opening into

sald outlet duct and having an outlet adjacent .

said fan opening into one of said chambers and
sald walls also forming g fan inlet duct adjacent
sald recirculation air duct outlet and leading from
said one of said passages to said fan, at least one
damper movably arranged to close sald recircula-
tion air inlet as it opens said outlet of said outlet
duct and vice versa, at least one other damper
movably arranged to close said recirculation air
outlet as it opens said fan inlet duct and vice

versa, and means interconnécting said dampers
to move them simultaneously to close said recireu-
lation air duct and vice versa,

5. A heat exchange device for cooling g stream
of fluid, comprising a casing forming a chamber
having an air inlet at one end and having at
its opposite end an air outlet duct provided with
an air outlet, o fan arranged within said casing
to draw a stream of air through said inlet and
chamber and to discharge said stream of air
through said outlet duct, a cooling coil for said
stream of fluid arranged between said air inlet
and fan in the stream of air bassing through said
chamber, meansg arranged to discharge and dis-
tribute water over said cooling coil to wet the
exterior of said cooling coil and to evaporate and
absorb heat therefrom, a partition in said casing
extending from said fan toward said one end of
said casing and dividing said casing into two air
passages dividing said air stream entering said
fan into two parts and each passage containing
a part of said cooling coil, walls forming s re-

circulation air duct having its inlet end opening

into said outlet duct and its outlet end opening
adjacent said fan into one of said passages,
dampers regulating the proportion of air dis-
charged from said outlet dret through its outiet
and through said recirculation air duct, and a
controller responsive to one of said streams gnd
regulating said dampers.

6. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a chamber
having an air inlet at one end and having at its
opposite end an air outlet duct provided with an
‘air outlet, a fan arranged within said casing to
draw a stream of air through said inlet and
chamber and to discharge said stream of air

through said outlet duct, a cooling coil for said :

stream of fluid arranged between said air inlet
and fan in the stream of air passing through said
chamber, meang arranged to discharge and dis-
tribute water over said cooling coil to wet the
exterior of
and absorb heat therefrom, a partition in said
casing extending from said fan toward said one
end of said casing and dividing said casing into
two air passages dividing said air stream enter-
Ing said fan into two parts, and each passage
containing a part of said cooling coil, walls form-
ing a recirculation ajr duct having its inlet end
opening into said outlet duct and its outlet end
opening adjacent said fan into one of said pas-
sages, dampers regulating the proportion of air
discharged from said outlet duct through its out-
let and through said recirculation air duct, and a
controller responsive to the temperature of one
of said streams and regulating said dampers,

7. A heat exchange
of fluid, comprising a casing forming a chamber
‘having an air inlet at one end and having at its
opposite end an air outlet duct provided with an
air outlet, a fan arranged within said casing to
draw a stream of air through said inlet and

said cooling coil and to evaporate :

device for cooling a stream 7
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chamber and to discharge said stream of air
through said outlet duct, a cooling coil for said
stream of fluid arranged between said air inlet
and fan in the stream of air passing through said
chamber, means arranged to discharge and dis-
tribute water over said cooling coil to wet the
exterior of said cooling coil and to evaporate and
absorb heat therefrom, a partition in sald casing
extending from said fan toward said one end of
said casing and dividing said casing into two air
passages dividing said air stream entering said
fan into two parts and each passage containing
& part of said cooling coil, walls forming g re-.
circulation air dquect having its inlet end opening
Into said outlet duct and its outlet end opening
adjacent said fan into one of said passages, damp-
ers regulating the proportion of air discharged
from said outlet duct through its outlet and
through said recirculation air duct, and a control-
ler responsive to the pressure of said fluid passing
through said cooling coil and regulating said
dampers. . :

8. A heat exchange device for cooling a stream
of fluid, comprising & casing forming a chamber
having an air inlet at one end and having at its
opposite end an air outlet duet provided with
an air outlet, g fan arranged within said casing
to draw a stream of air through said inlet and
chamber and to discharge said stream of air
through said outlet duct, a ‘cooling coil for said
stream of fluid arranged between said air inlet
and fan in the stream of air bassing through said
chamber, means arranged to discharge and dis-
tribute water over said cooling coil to wet the
exterior of said cooling coil and to evaporate and
absorb heat therefrom, g partition in said casing
extending from said fan toward said one end of )
said casing ang dividing said casing into two
alr passages dividing said air stream entering said
fan into two parts and each passage containing
a part of said cooling coil, walls forming a recir-
culation air duct having an inlet at one end open-
ing into said outlet duct and having an outlet
adjacent said fan opening into one of said pas-
sages and said walls also forming a fan inlet
duct adjacent said recirculation' air duct outlet
and leading from said one of sald passages to
said fan, at least one damper movably arranged
to close said recirculation air inlet as it opens
said outlet of said outlet duct and vice versa, at
least one other damper movably arranged to close
said recirculation air outlet as it opens said fan
inlet duct and vice versa, and a controller re-
sponsive to one of said streams and regulating
said dampers to move them simultaneously to
close said recirculation air duct and vice versa.

9. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a chamber
having an air inlet at one end and having at its
opposite end an air outlet duct provided with an
air outlet, a fan arranged within said casing to
draw a stream of air through said injet and
chamber and to discharge said stream of air
through said outlet duct, a cooling coil for said
saild air inlet
and fan in the stream of air passing through said
chamber, means arranged to discharge and dis-
tribute water over said cooling coil to wet the ex-
terior of said cooling coil angd to evaporate and
absorb heat therefrom, a partition in said cas-
ing extending from said fan toward said one end
of said casing and dividing said casing into two
alr passages dividing said air stream entering said
fan into two parts and each passage contain-
ing a part of said cooling coil, walis forming 3 re-
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circulation air duct having &n inlet at one end
opening into said outlet duct and having an out-
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let adjacent said fan opening into one of said

passages and said walls also forming a fan inlet
duct adjacent said recirculation air duct outlet
and leading from said one of sald passages to
said fan, at least one damper movably arranged
to close said recirculation air inlet as it opens said
outlet of said outlet duct and vice versa, at
least one other damper movably arranged to
close said recirculation air outlet as it opens said
fan inlet duct and vice versa, and a controller
responsive to the temperature of one of said
streams and regulating .said dampers to move
them simultaneously to close said recirculation
air duct in response to a rising temperature of
said one of said air streams and vice versa.

10. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a chamber
having an air inlet at one end and having at its
opposite end an air outlet duct provided with an
air outlet, a fan arranged within said casing to
draw a stream of air through said inlet and cham-
ber and to discharge said stream of air through
said outlet duct, a cooling coil for said stream of
fluid arranged between said air inlet and fan
in the stream of air passing through said cham-

_ber, means arranged to discharge and distribute,

water over said cooling coil to wet the exterior
of said cooling coil and to evaporate and absorb
heat therefrom, a partition in said casing extend-
ing from said fan toward said one end of said
casing and dividing said casing into two air pas-
sages dividing said air stream entering said fan
into two parts and each passage containing a part
of said cooling coil, walls forming a recirculation
air duct having an inlet at one end opening into
said outlet duct and having an outlet adjacent
said fan opening into one of said passages and
said walls also forming a fan inlet duct adjacent
said recirculation air duct outlet and leading from
said one of said passages to said fan, at least
one damper movably arranged to close said recir-
culation air inlet as it opens said outlet of said
outlet duct and vice Versa, at least one other
damper movably arranged to close said recircula-
tion air outlet as it opens said fan inlet duct and
vice versa, and a controller -responsive to the
pressure of said stream of fluid passing through
said cooling coil and regulating said dampers to
move them simultaneously to close said recircula-
tion air duct in response to a rising pressure of
sald stream of fluid and vice versa.

11. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a chamber
having an air inlet at one end and having at its
opposite end an air outlet duct provided with an
air outlet, a fan arranged within said casing to

_draw a stream of air through said inlet and cham-
per and to discharge said stream of air through
said outiet duct, a cooling coil for said stream of
fluid arranged between said air inlet and fan in
the stream of air passing through said chamber,
means arranged to discharge and distribute wa-
ter over said cooling coil to wet the exterior of
said cooling coil and to evaporate and absorb heat
therefrom, a partition in said casing extending
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having an outlet adjacent said fan opening into
one of said passages and sald wall also forming a
fan inlet duct alongside said recirculation duct
leading from sald one of sald passages to said

. fan, -a damper mounted in said outlet duct to

swing about an axis adjacent one of’ils edges
and arranged generally parailel with and adja-
cent to that edge of said inlet of said recirculation
duct remote from said fan whereby said damper
closes said recirculation air inlet as it opens said
outlet of said ouflet duct and vice versa, another
damper arranged in said one of sald passages to
swing about an axis adjacent one of its edges and
arranged generally parallel with and adjacent to
that edge of said wall forming the outlet of said
recirculation air duct and the inlet of said fan
inlet duct whereby sald another damper closes
sald outiet of said recirculation air duct as it
opens said inlet of said fan inlet duct and vice
versa, and means interconnecting said dampers
to move them simultaneously to close said recir-
culgtion air duct and vice versa.

12. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a chamber
having an air inlet at one end and having at its
opposite end an air outlet duct provided with an
air outlet, & fan arranged within said casing to
draw a stream of air through said inlet and cham-
ber and to discharge said stream of air through
said outlet duct, a cooling coil for said stream of
fluid arranged between said air inlet and fan In
the stream of air passing through said chamber,
means arranged to discharge and distribute water -
over said cooling coil to wet the exterior of said
cooling coil and to evaporate and absorb heat
therefrom, & partition in said casing extending
from said fan toward said one end of said cas-
ing and dividing said casing info two air pas-
sages dividing said air stream entering said fan
into two parts and each passage containing a
part of said cooling coil, walls forming a recir-
culation air duct having its inlet end opening
into said outlet duct and its outlet end opening -
adjacent sald fan into one of said passages, damp-
ers regulating the proportion of air discharged

' from said outlet duct through its outlet and

through said recirculation air duct, a dry precool-
ing coil, means arranged to pass air over said
dry precooling coil, and means arranged to pass
said stream of fluid through said dry precooling
coll prior to its passage through said first cooling
coil.

13. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a cham-
ber having an air inlet at one end and having at
its opposite end an air outlet duct provided with
an air outlet, a fan arranged within said casing
to draw s stream of air through said inlet and

- chamber and to discharge said stream of air

G0

from said fan toward said one end of said casing -

and dividing said casing into two air passages
dividing said air stream entering said fan into
two parts and each passage containing a part
of said cooling coil, a wall arranged within said
casing and forming therewith a recirculation air
duct arranged alongside said fan and having an
inlet at one end opening into said outlet duct and

70

through said outlet duct, a cooling coil for said
stream of fluid arranged between said air inlet
and fan in the stream of air passing through
said chamber, means arranged to discharge and
distribute water over said cooling coil to wet the

5 exterior of said cooling coil and to evaporate and

absorb heat therefrom, a partition in said casing
extending from said fan toward said one end of
sald casing and dividing said casing into two air
passages dividing said air stream entering said
fan into two parts and each passage containing
a part of said cooling coll, walls forming a re-
circulation air duct having its inlet end opening
into said outlet duct and its outlet end opening
adjacent said fan into one of said passages, damp-

95 ers regulating the proportion of air discharged
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from said outlet duct through its outiet and
through said recirculation air duct, said casing
being provided with a second air inlet, a dry pre-
cooling coil in the path of the stream of air enter-
Ing said second air inlet, and means-arranged to
pass said stream of fluid through said dry pre-
cooling coil prior to its passage through said first
cooling coil. . * )

14. A heat exchange device for cooling a stream
of fluid, comprising a casing forming a chamber
having an air inlet at one end and having at its
opposite end an air outlet duct provided with an

" .duet,

10

. one end of said casing

alr outlet, a fan arranged within said casing to

draw a stream of air through said inlet and cham- -

ber and to discharge said stream of air through
said outlet duct, a cooling coil for said stream of
fluid arranged between said air inlet and fan in
the stream of air passing through said chamber,
means arranged to discharge and distribute water
over said cooling coil to wet the exterior of said

cooling coil and to evaporate and absorb heat

_therefrom, a partition in said casing extending
from said fan toward said one end of said casing
and dividing said casing into two air passages di-
viding said air stream entering said fan into two

parts and each passage containing a part of said’

cooling coil, walls forming a recirculation air duct
having its inlet end opening into said outlet duct

15

20

" precooling coil in the path of
_entering said second air inlet and proportioned to

- densing temperature thereof
- dense said higher boiling
‘separator, and conduits arranged to pass a stream

and its outlet end opening adjacent said fan into -

one of said passages, dampers regulating the pro-
portion of air discharged from said outlet duct
through its outlet and through said recirculation
air duct, said casing being provided with a second

30

air inlet leading to the other of said passages, a

diy precooling coil in the path of the stream of air
entering said second air inlet, and means sar-
ranged to pass said stream of fluid through said
dry precooling coil prior to its passage through
said first cooling coil. o

15. A condenser for gases containing a higher
boiling point vapor, comprising a casing forming
a chamber having an air inlet at one end and hav-
ing at its opposite end an air outlet duct provided
with an air outlet, a fan arranged to draw a
stream of air through said inlet and chamber-and
to discharge said stream of air vhrough said outlet
duct, a cooling coil arranged between said air in-
let and said fan in the stream of air passing
through said chamber, means arranged to dis-
charge and distribute water over said cooling coil
to wet the exterior of said cooling coil and to
evaporate and absorb heat therefrom, a partition
in'said casing extending from said fan toward said
one end of said casing and dividing said casing in-
to two air passages dividing said air stream enter-
ing said fan into two parts and each passage con-
taining a part of said cooling coil, walls forming
8 recirculation air duct having its inlet end open-
ing into said outlet duct and its outlet end open-
ing adjacent said fan into one of said passages,
dampers regulating the proportion of air dis-
charged from said outlet duct through its outlet
and through said recirculation air duct, a dry pre-
cooling coil proportioned to remove the superheat
from said gas and to reduce its temperature close
to and above the condensing temperature thereof,
and a liquid separator, and conduits arranged to
pass a stream of the gas to be condensed in series
from said dry precooling coil and- through said
liquid separator and said cooling coil wetted by
said stream of water. .

16. A condenser for gases containing a higher
boiling point vapor, comprising a casing forming a
chamber having an air inlet at one end and hav-
ing at its opposite end an air outlet duct provided
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with an air outlet, a fan arranged to draw a
stream of air through said inlet and chamber and §
to discharge said stream of alr through said outlet |
8 cooling coil arranged between said air in-
let and said fan in the stream of
through said chamber, means arranged to dis-
charge and distribute water over said cooling coil
to wet the exterior of said cooling coil and to
evaporate and absorb heat therefrom, a partition
in said casing extending from said fan toward said
] and dividing said casing in-
to two air passages dividing said air stream enter-
ing said fan into two parts and each bassage con-
taining a part of said cooling coil, walls forming a
recirculation air duct having its inlet ‘end opening

:into said outlet duct and its outlet end opening

adjacent said fan into one of said passages,
dampers regulating the proportion of air dis-
charged from said outlet duct through its outlef
and through said recirculation air duct, said cas-
ing being provided with a second air inlet, a dry
the stream of ajr

remove the superheat from said gas and to re-
duce its temperature close to and above the con-
and thereby to con-
point vapor, a liquid

of the gas to be condensed in series from said dry
precooling coil and through said liquid separator
and said cooling coil wetted by said stream of
water. o o

. 17. A heat exchange device for maintaining 1

fluid in a selected temperature range determined
- by the character of the fluid, and preventing the
- temperature. from falling

below said range, com-
brising a casing forming g chamber having an air
inlet and an air outlet, a fan arranged to force
a -stream of air from said inlet, through said
chamber and out through said outlet, a cooling .
coil arranged in said chamber in the stream of
air passing through said chamber, means ar-
ranged to continuously conduct the said stream
of fluid to be cooled through said cooling coil,
means for discharging and distributing a stream
of water over said cooling coil to wash the exte-
rior of said cooling coil and to evaporate thereon
and absorb heat therefrom, said streams of water

-and air being normally heated through heat de-

rived from said stream of fluid passing through
said cooling coil, air recirculation . means ar-
ranged to conduct at least a part of the stream
of air leaving said chamber back to said cham-
ber and again contact said cooling ‘coil, means
responsive to the condition of one of said streams
and arranged to adjust the amount of air 50 con~
ducted back by said air recirculation means to
prevent the temperature of said fluid in said cool-
ing coil from falling below said temperature
range, a dry precooling coil, means arranged to
pass air over said dry precooling coil, and a con-
duit arranged to pass said stream of fluid from

.sald dry precooling coil through said first cooling

coil,

18. A heat exchange device for maintaining a
fluid in a selected temperature range determined
by the character of the fluid, and breventing the
temperature from failing below said range, com-
prising a casing forming a chamber having an air
inlet and an air 6utlet, a fan arranged to force
a stream of. air from said inlet, through said
chamber and out through said outlet, a cooling
coil arranged in said chamber in the stream of air
passing through said chamber, means arranged
to continuously conduct the said stream of fluid

air passing Ji§
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to be cooled through said cooling coil, means for

~ discharging and distributing a stream of water

over said cooling coil to wash the exterior of said
cooling coil and to evaporate thereon and absorb
heat therefrom, sald streams of water and air
being normally hested through heat derived from
said stream of fluid passing through said cooling
coll, air recirculation means arranged to conduct
at least a part of the stream of air leaving said
chamber back to said chamber to again contact
said cooling coll, means responsive to the tem-
perature of one of said streams and arranged. to
adjust the amount of air.so conducted back by
said air recirculation means to prevent the tem-
perature of said stream of fluid passing through
sald cooling coll from falling below sald tem-
perature range, said casing being provided with a
\second air inlet, & dry precooling coil in the path
of the stream of air entering said second air inlet,
and a conduit arranged to pass said stream of
fluid from said dry precooling coil through said
cooling coil wetted by said stream of water.
19, A heat exchange device for maintaihing &
fluid in a selected temperature range determined
by the character of the fluid, and preventing the
temperature from falling below said range, com-
prising & casing forming & chamber having an air
inlet and an air outlet, a fan arranged to force
a stream of air from said inlet, through said
chamber and out through said outlet, a cooling
coil arranged in said chamber in the stream of air
passing through said chamber, means arranged
to continuously conduct the said stream of fiuid
to be cooled through said cooling coil, means for
discharging and distributing a stream of water
over said cooling coil to wash the exterior of said
cooling coil and to evaporate thereon and absorb
heat therefrom, said streams of water and air
being normally heated through heat derived from
sald stream of fluid passing through said cool-
ing coil, air recirculation conduits arranged to
conduct at least a part of the stream of air
leaving said chamber back to said chamber to
again contact said cooling coil, a heater arranged
to apply heat to said stream of water and to said
stream of fluid passing through said cooling coil,
means responsive to the temperature of one of
said streams and arranged to adjust the amount
of air so conducted back by said air recirculation
means and also to adjust said heater to prevent
the temperature of said stream of fluid passing
through said cooling coil from falling below said
temperature range, & dry precooling coil, and a
conduit arranged to pass said stream of fluid from
said dry precooling coil through said cooling coil
wetted by said stream of water.

20. A condenser for gases containing a higher
boiling point vapor, comprising a casing form-
ing a chamber having an air inlet and an air out-
let, a fan arranged to force a stream of air from
said inlet, through said chamber and out through
said outlet, a cooling coil arranged in said cham-
ber in the stream of air passing through said
chamber, means for discharging and distributing
a stream of water over said cooling coil to wash
the exterior of said cooling coil and to evaporate
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thereon and absorb heat therefrom, said streams
of water and air being normally heated through '
heat derived from said cooling coil, alr, air recir-
culation means arranged {o conduct at least a part
of the stream of air leaving the chamber back
to said chamber to again contact said cooling
coll, a dry precooling coil, proportioned to remove
the superheat from said gas and reduce its tem-
perature close to and above the condensing tem-
perature thereof, a liquid separator, conduits ar-
ranged to pass a stream of the gas to be con-
densed in series from said dry precooling coil and
through said liquid separator and said cooling coil
wetted by sald stream of water, and means respon-
sive to the condition of one of said streams and
arranged to adjust the amount of air so conducted
back by said air recirculation means to prevent
the temperature of sald stream of gas passing
through said. cooling coil wetted by said stream
of water from falling below said temperature
range. . .

21. A condenser for gases containing a higher
boiling point vapor, comprising a casing form-
ing a chamber having an air inlet and an air
outlet, & fan arranged to force a stream of air
from said inlet, through said chamber and out
through said outlet, a cooling coil arranged in said
chamber in the stream of alr passing through said
chamber, means for discharging and distributing
a stream of water over sald cooling coil to wash
the exterior of said cooling coll and to evaporate
thereon and absorb heat therefrom, said streams
of water and air being normally heated through
heat derived from said cooling coil, air, air re-
circulation means arranged to conduct at least
a part of the stream of air leaving the chamber
back to said chamber to again contact said cool-
ing coil, a dry precooling coil proportioned to
remove the superheat from sald gas and reduce
its temperature close to and above the condensing

‘temperature thereof, a liquid separator, conduits

arranged to pass a stream of the gas to be con-
densed in series from said dry precooling coil and
through said liquid separator and said cooling
coil wetted by said stream of water, a heater ar-
ranged to apply heat to said stream of water and
to said stream of fluid passing through said cool-
ing coil washed by said stream of water, and
means responsive to the temperature of one of
said streams and arranged to adjust the amount
of air so conducted back by said air recirculation
means and also to adjust said heater to prevent
the temperature of the stream of gas passing -
through said cooling coil from falling below said
temperature range.
’ ROBERT C. STUTZ.
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