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This invention relates to an evaporative water 
cooler arrangement and more particularly to an 
evaporative coole arrangement in Which the ?ea 
pacity of the cooler is increased by utilizing the 
Cooling factor available in makeup water. 
An evaporative cooler functions by passing a 

liquid to be cooled Siuch as heated water through 
a coil in heat eXchange relation. With air drawn 
over the coil and with Water sprayed over the 
coil, the Sprayed water which is not evaporated 
returning to a sump in the bottom of the cooler 
and again being Sprayed over the coil. It is 
necessary, of course, to replenish the supply of 
Water in the Sump as it is utilized and for tiais 
purpose the Sump is connected to a source of Sup 
ply of SO called “make-up' water or water sup 
plied to the sump to assure that a desired yol 
line is present to spray over the surfaces of the 
coil. Generally, to prevent concentration of 
minerals in the sump, an overflow is provided to 
drain continuously a minor portion of the water 
in the sump. Such coolers are well-known in 
the industry, 
The chief object of the present invention is to 

provide an evaporative cooler arrangement in 
which the capacity of the cooler is increased 8% 
to 15% or more by utilizing makeup Water for 
the cooler as a portion of the cooling water and 
by returning heated water to the cooler to be 
distributed over the coil therein. 
A further object is to provide a novel cooler 

arrangement by adding cool makeup water to 
the coil water and by bleeding hot water into the 
Slump. 
A further object is to provide a method of op 

eration of an evaporative liquid cooling arrange 
ment which increases the capacity of the ar 
rangement approximately 8% to 15% or more 
without increase in operating costs. Other ob 
jects of the invention will be readily perceived 
by reference to the following description. 
This invention relates to an evaporative liquid 

cooling arrangement which comprises in coin 
bination a casing, a coil in said casing through 
which liquid to be cooled is passed, a sump in the 
Casing, means for distributing water from the 
Sump Over the coil, means for directing air 
through the coil in heat exchange relation With 
liquid in the coil, a line for supplying cooled liq 
uid from the coil to a place of use, a second line 
for Supplying heated liquid from the place of use. 
to the coil, means for circulating liquid through 
said lines, means for supplying makeup liquid 
in the first line and means for bleading a similar 
quantity of liquid from the second line to the 
Slump. 
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nected to line 4' by line 9. 
nected to sump 5 by line 23, a pressure relief 

2 
This invention further relates to a method (i. 

operating an eyaporative liquid cooling arrange 
E.2ent, in which the steps consist in passing liquid 
to be cooled through the coil of an evaporative 
cooler, spraying water from the cooler stump over 
the exterior surface of the coil, directing air 
through the coil in heat exchange relation. With 
liquid therein, forwarding the cooled liquid to a 
place of use, returning heated liquid from the 
place of use to the coil, adding cool makeup liq 
uid to the cooled liquid being supplied to the 
place of use and bleeding a similar quantity of 
heated liquid from the system to the Sump. 
The attached drawing is a diagrammatic view 

of an evaporative cooler arrangement embody 
ing the present invention. 

Referring to the attached drawing, there is 
shown the evaporative cooler arrangement of 
the present invention. The arrangement coal 
prises a cooler 2 including a casing 3 contain 
ing a coil 4, a Sump 5 and a fan 6 to draw air 
through inlet T within casing 3 over coil 4 and 
to discharge the air through outlet 8. A pump 9 
is provided to withdraw water from the sump 5 
through line 9 and to forward such water 
through line to a suitable spray 2' which dis 
tributes the water over coil 4. Eliminators 2 
are provided in the casing to assure that drops of 
Water are not discharged with the air after it 
has passed through coil 4. 
A pump 3 is connected to coil 8 by line 4. 

Puimp 3 is connected by line 45 to a place of 
use Such as the cooling jacket 4 of a diesel en 
gine. The jacket 4 is connected to coil 4 by line 
6. In effect, a closed eireuit is provided in 

cluding coil 4, pump 3 and the jacket of diesel 
engine 4. Pump 3 circulates cooling liquid 
through the circuit, the pump withdrawing cooled 
liquid from coil 4, passing the cooled liquid 
through the cooling jacket 4 and returning the 
heated liquid through line 6 to the coil A. Where 
it is again cooled by being placed in heat ex 
change relation. With air drawn through the cas 
ing by fan 6 and by the sump water distributed 
over the exterior surface of coil 4 by sprays 2. 
A source of Supply of makeup water is pro 

vided which is connected to the arrangement by 
line T. Passage of makeup water through line 

is regulated by means of a float valve 8 
placed in the Sunap 5, the float valve being con 

Line S is con 

valve 2 being placed in line 29. If desired, a 
suitable member 22 may be provided in line 7 
to treat the naakeup water to eliminate hard 
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ness. If desired, any suitable overflow 23 may 
be provided in Sump 5 as hereinafter explained. 

Considering the operation of the arrangement, 
fan 6 draws air through casing 3 in heat ex 
change relation with liquid passing through coil 
4. At the same time, pump 9 circulates water 
to spray f2 which distributes the water over the 
exterior Surface of coil 4. Pump 3 withdraws 
liquid from coil 4 and circulates the cooled liquid 
through cooling jacket 4 of a diesel engine or 
Similar heat load, the heated Water then return 
ing to coil 4 to be again cooled. It will be appre 
ciated Some portion of the water distributed 
Over the exterior Surface of coil 4 is evaporated 
or carried away by the air directed through the 
Casing. Accordingly, it is necessary to provide 
makeup water. Preferably, as discussed above, 
the makeup water is treated to remove its hard 
ness by any Suitable means. As the level in the 
Sump falls, float valve 8 opens, permitting treat 
ed makeup water to pass to line 4' through lines 

and 9, the makeup water added to the cool 
ing liquid being directed by pump 3 through 
the Cooling jacket 4. Since the addition of 
Such makeup water in the closed circuit increases 
the pressure therein, the increase in pressure is 
reflected against pressure relief valve 2 mov 
ing Such valve toward an open position and per 
mitting a Similar quantity of heated liquid to 
drain into Sump 5. 

it will be appreciated a desired arriount of 
Water continually overflows sump 5 through over 
flow line 23. Thus, the overflow is not hot water 
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directly but is rather a mixture of the water in the 
Sump and the hot water, so that a desired reduc 
tion in water hardness is obtained. 
The cooling performance resulting from adding 

the coil makeup water to the coil water is the 
product of the quantity of makeup water and the 
temperature difference between the cool inlet 
makeup water temperature in line 9 and hot 
bleed off water temperature in line 20. Usually 
this is approximately 15% of the coil load. 

3. 5 
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The addition of the heated liquid to the sump 
results in an increased spray temperature which 
is the resulting mixture temperature of the heated 
liquid and a quantity of sump water which is 
equal to the Spray water quantity minus the 
heated liquid quanity. This resulting increase in 
Spray Water temperature brings about a decrease 
in the coil loading. This reduction in the heat 
removed from the coil equals approximately 4 of 
the heat increase in the makeup water. The tem 
perature of the Spray water leaving the coil is de 
pendent only upon the leaving coil water temper 
ature and is independent of the spray quantity, 
loading applied to the sprays, coil inlet liquid 
temperature and coil liquid quantity. A net gain 
in overall cooling is obtained equal to approxi 
mately 2% of the cooling performed by the addi 
tion of cooled Water to the coil circuit. Such net 
increase in overall cooling capacity is obtained 
with no additional operating cost. 
The present invention provides a simple ar 

rangement for increasing the capacity of an evap 
orative cooler which does not increase operating 
costs. No problem of Scaling exists in the cool 
ing jacket since the makeup water is treated and 
in effect only passes through the water jacket 
Once before it leaves through line 29 to the Sump. 

If desired, the makeup water may be added to 
the discharge side of pump 3 depending upon the 
pressure difference between the makeup Water 
line and the coil circuit and whether the pump 
can handle higher head or higher quantity. If 
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4. 
desired, when the additional capacity is not re 
quired, the makeup water may be added directly 
to the Sump of the cooler. I have found that the 
pressure relief valve may be replaced by 2ny Suit 
able orifice. This is generally undesirable, ho 
ever, since it requires individual sizing for each 
installation. In a system containing an open 
sump at the suction of pump 3, the treated make 
up water may be supplied directly to Such Sump 
through a float valve in the sump, bleed Water 
being supplied directly to the Sump 5 in the unit 
through float valve 8. 
While I have described a preferred embodiment 

of my invention, it will be understood my inven 
tion is not limited thereto since it may be other 
Wise embodied within the scope of the following 
claims. 

I claim: -- 
1. In an evaporative liquid cooling arrange 

ment, the combination of a casing, a coil in said 
casing through which liquid to be cooled is passed, 
a, Sump in the casing, means for distributing 
Water from the sump over the coil, means for di 
recting air through the coil in heat eXchange re 
lation. With liquid in the coil, a line for Supplying 
cooled liquid from the coil to a place of use, a sec 
ond line for supplying heated liquid from the 
place of use to the coil, means for Supplying 
makeup liquid directly to the first line, means for 
bleeding a similar quantity of liquid from the 
Second line and control means for regulating the 
Supply of makeup liquid to the first line and the 
quantity of liquid bled from the second line. 

2. In an evaporative liquid cooling arrangement, 
the combination of a casing, a coil in said casing 
through which water to be cooled is passed, a 
Suimp in the casing, means for distributing water 
from the sump over the coil, means for directing 
air through the coil in heat exchange relation 
with liquid in the coil, a line for supplying cooled 
liquid from the coil to a, place of use, a sacond 
line for supplying heated liquid from the place of 
use to the coil, a pump for circulating liquid 
through said lines, a line for supplying makeup 
liquid to the first line, a float valve in said line 
responsive to the level of Water in the Sunp for 
Supplying makeup liquid to the first line, a line 
connecting the Sump with a second line, and a 
valve in said line responsive to pressure in the 
Second line for bleeding a similar quantity of 
heated liquid from the second line to the sump. 

3. An evaporative liquid cooling arrangerent 
according to claim 2 in which the cooled liquid is 
supplied to the cooling jacket of a diesel engine, 
the makeup water being treated to remove its 
hardness before supply to the first line. 

4. In the method of operation of an evaporative 
liquid cooling arrangement the steps which con 
sist in passing liquid to be cooled through the coil 
of an evaporative cooler, spraying water from a 
sump in the cooler over the exterior surface of the 
coil, directing air through the coil in heat, ex 
change relation. With liquid therein, forwarding 
the cooled liquid to a place of use, returning 
heated liquid from the place of use to the coil, 
adding cool makeup water to the cooled liquid 
being supplied to the place of use and bleeding a 
similar quantity of heated liquid from the Systein 
to the Sump. 

5. In a method of Operation of an evaporative 
liquid cooling arrangement the steps which coin 
sist in passing liquid to be cooled through the coil 
of an evaporative cooler, spraying Water from a 
Sump in the cooler Over the exterior Surface of the 
coil, directing air through coil in heat eXchange 
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relation with liquid therein, forwarding the cooled 
liquid to a place of use, returning heated liquid 
from the place of use to the coil, adding cool 
makeup Water to the cooled liquid being Supplied 
to the place of use and bleeding heated liquid to 
the sump. 

6. In the method of Operation of an evaporative 
liquid cooling arrangement, the steps which con 
sist in passing liquid to be cooled through the coil 
of an evaporative cooler, spraying Water from a 
Sump in the cooler over the exterior Surface of 
the coil, directing air through the coil in heat ex 
change relation with liquid therein, forwarding 
the cool liquid to a place of use, returning heated 
liquid from the place of use to the coil, adding 
cool makeup Water to the cooled liquid being sup 
plied to the place of use, bleeding heated liquid to 
the Sump and regulating the Supply of makeup 

0. 

6 
water in accordance with the level of Water in 
the Sump. 

7. The method of Operation of an evaporative 
liquid cooling arrangement according to claim 6 
in which the quantity of heated liquid bled from 
the arrangement is regulated in accordance with 
the pressure therein. 

DAVID. H. GOLD. 
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