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| 3,189, 1@8
LIQUED C@@HN G DEVICE
Herbert €. Rhodes, 10106 SE. Stark, Portiand, @reﬂ'
- Tiied Aug. M 1963, Sex. N@. 302,112 -
i Cﬂaﬂn (Ci 62—222) |

The present invention relates 10 cooimﬁ systems and
more particularly to a water and other liquid cooling sys-
tem for providing large quantlth_.s of llqmd at constant
temperature.

Most known water cooling systems e*nploy as the cool-
ing element or evaporator, a coil in a tank of water to be
cooled through which an expanded refrigerant is circu-

lated ‘o reduce the water temperature to the desired level.

However 1n many applications, as for example in baking,
large quantities of cooled water at a censtant low {empera-
ture must be withdrawn fron
course ¢of only a few minutes’ time. In such instances
warm water entering the tank to replace the cold water
being withdrawn mixes with the aiready cooled water. n
the tank to raise the temperature of the water being with-
drawn above the required level. Extremely large capacity,
cumbersome and expensive cooling systems, including
compressors driven by relatwely l:uga horsepower motors
would ordinarily be required in such instances to cool the
entbmng warm water fast enough to prevent it from rais-
ing the temperature of the cold water being withdrawn.

Accordingly, a primary object of the present inventionis

to provide a new and 1m£:roved hqmd cooling device which
prevents the mixing of incoming warm liquid with cold
liquid being withdrawn, so as to enable the withdrawal of
cooled hqu d from the system af a constant temperature.
Another object of the invention is to provide a new and

improved liguid cooling device from which a large quan- a5

tity of cocled liquid can be drawn off at constant icmpera-
ture within a short expanse of time. -
A further obiect of the invention 1s to provide a new and

improved liquid cooling device which cools rapidly throug ch
maximum exposure of the hquid to be cooled to the refirig-

erant coils.
Other ob;ects of the 1nvent10n inciude the provlsmn of
2 new and improved chiller which requires a minimum of

the cooling system within the
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floor space and which 1s ‘efficient and ecemmlcal to

operate.
In fulfilliment of the above and other objects a cooling

device is provided having liquid storage coils of relatively

large diameier and refrigerant coils that extend substan-
tially coaxially within the storage coils for the full length
of the latter.

coils and is cooled pmgresm ely as it proceeds to the oppo-
site end therecf where cooled lignid may be drawn there-
from. This arrangement of coils restricts the mixing of
warm eniering liquid with the already cooled liquid in the
storage coil to a short length of the storage coil adjacent
the inlet end thereof whereby substantially the entire vol-

Warm uquld enters one end of the storage
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tion of the cc:ohng device of FIG. 1 with portmns bm‘{en'

away for clamy,

FIG. 4 is a view of an end portmn of the staraﬂe coil
taken appfommately along the line 4—4 of FIG. 3;

FIG. 5 is a fragmentary sectwnal View taken amﬂg the
line 5—5 of FI1G. 2; ~

FIG. 6 is a sectional view takun along the 11ne 6—6 -

of FIG. 4; |
FIG. 7 is a diagrammatic view 111ustratmg the cospem— s
tive relationship of the various components of the coolmg |

device and the flow path of the refrigerant. o
- First with reference to FIGS. 1 and 2, the 1llustrated._ |

cooling device 1§ includes an upright frame structure in-
cluding vertically extending frame members 12, bottom

frame members 14 and top frame members 16. The frame

structtire is enclosed by a sheet metal housing 18 having

lower front and rear openings 28 and 22 respectively to

permit air circulation and to prowde access to the cooler
components within the lower portion of the housmg o
The frame structure further includes a pair of diago-
nally extending frame members defining an interior shelf-
portion 24 intermediate the top and bottom of such struc-
ture, which supports an evaporator means 23. With refer-

ence to FIGS. 2 and 3, the evaporator means comprises an -

outer liquid storage coil 29 corlsmtmg of a first he‘wa‘ly-
coﬁed length of tubing, or conduit, of mredetermmed rela-
tively large diameter, and an inner refrigerant coil 28 con-
sisting of a second hellcally coiled length of tubing of con-
siderably smaller diameter than the first tubing extending
substantially coaxially through the Iarger tubing from ehd'

to end thereol.

The storage coil 26 is enclosﬂd at both ends and in-
cludes an mwardly directed water supply inlet 32 adjacent
its unper end 34 to which is connected a length of supply

conduit 36 leadmg from the inlet 32 to an exterior mtake

~coupling 38 (FIG. 2) mounted at the upper rear of the
~housing 18 for connection to a water supply. Similarly, N
an inwardly directed cold water nutle:t 46 is provided in -
 the sidewall of the storage coil Z
42 thereof and is connected by a leng*h of outflow conduit
44 extending upwardly through the coil 26 to an external -

outflow coupling 46 laterally ad]acent the intake cou-
pling 38. -

As shown most clearly in FIG. 4, the refrlge,l ant cml
28 extends coaxially through the end wall of the storage
coil 26 at the unper end 34, and the two coils are prefer-

~ ably brazed at their intersection to provide a fluid- tight
-seal.

The intersection of the respective coils at the lower
end 42 of the storage coil is similar. However, it has been.
found that no steps need be taken to maintain the nner
and outer coils in exact coaxial relationship to cne an-

 other between the ends of the storage coil, as no appre-

o5

ume of stored liguid may be withdrawn without mt1 Gduc-

tion of warming, entering ligquid.

The foregoing and other objects and advantages of the
present invention will be more readily ascertamed from
inspection of the following specification taken in connec-
tion with the accompanying drawing wherein like numer-

“als refer to like parts throughout, while the scope of the

invention will be defined in the appended claims.
With reference to the drawings: o |
Fi(:. 1 is a perspective view of a coociing device in ac-

~ cordance with the present invention as viewed from the

right front thereof;
FIG. 2 is a perspective view of the cooling device of
fIG 1 as viewed from the right rear with portmns broken
way for clarity; |

FIG 3 is a side elevational view of the evaporator por-
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‘of heat transfer. :
through the inner coil 28 at a slightly lower temperature
‘than the cooled liquid, and the coils 26 and 28 are made

ciable gain in cooling efficiency results therefrom..
The approximate coaxial relationship of the outer stor-
age coil 26 containing liquid 27 to be cooled and inmer
refricerant coil 28 through which refrigerant vapor 29 is |
circulated is clearly shown in FIG. 6, whereby heat is
transferred from the liquid 27 through the walls of the
refrigerant conduit 28, to the circulating refrigerant and |
thence out of the coil 28 according to the usual principies.
In this regard, the refrigerant circulates

of copper or other suitable material having a high theimal o
conductwﬁy, or k, value. | |
The remaining principal components of the cooling sys-
tem are mounted beneath the shelf portion 24 on a base

- member 50 supported on the bottom frame members 4.

70

These components, individually, are all of conventional
construction, and accordingly, are shown diagrammatically
in FIG. 7. Such components include a compressor 52,
including an integral motor 54, for compressing a sultable |

6 adjacent the lower end
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refrigerant, such as, for example, Freon. Of course, any

other of the known refrigerants may be used, depending
on the requirements of the system and individual prefer-
ence, The compressed refrigerant flows through a Ccon-

duit 56 to a condenser 58, which includes a pair of fans

¢0 rearwardly of the cendenser coils for speeding the
cooling and thus liquefaction of the refrigerant. From
the condenser, the. liquefied refrigerant- is conducted
through a conduit 61 to a receiver 62, where the liquefied
refrigerant is stored at high pressure and used by the sys—

tem as needed.

quuld refrigerant ﬂows under hlrrh pressure frem the
receiver 62 through a drier €3 and thence through an up-

wardly extending riser conduit €4 to an expansmn valve -
64, whoere the pressure of the refrigerant is reduced and
metered as it enters the refrigerant coil 28 at the upper |

end 34 of the storage coil 26 and circulates dewnwardly
therethrough. Referring again to FIG. 3, the riser con-

duit €4 passes upwardly centrally through the storage
coil 26 to the expansion valve 66, which is conveniently

located inwardly of the storage coil 26 adjacent its upper,
imlet end 34. After the expanded refrigerant has circu-
lated downwardly through the coil 28, it continues its

downward flow, through a return conduit 68 to the com-

pressor 52 to complete the cooling cycle. _
A pressure control 70 is connected into the flow path
of the refrigerant, and more specifically, in the return
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conduit 63, for maintaining the cooled liquid within the
lower, outlet end 42 of the storage coil at a preselected

constant temperature. The control 70 preferably includes

a limit control for shutting off the compressor when the

pressure exceeds a. predetermined upper limit. As an
added safety measure should the pressure control ever
fail, a low limit pressure safety switch 72 with manual
reset as part of the pressure control 70 is used. When
the temperature of the liquid within. the storage conduit
approaches its freezing point, the switch 72 is actuated to
cut off the compressor 52. Without such a safety device,
- failure of the pressure regulator could result in freezing
of the liquid 27 and consequent rupture of the storage
coil.

-~ As will be evrdent from FIGS. 2 and 3, the entire stor-
age coll 1s encased in insulation and then hermetically
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sealed to minimize heat transfer from the environment

externally of the coils to the environment within the coils

and thereby promote efficient operation of the system.
The storage coil 26 and its entire load of stored liquid is

45

supported on a circular disk 7¢ of insulating material hav-
ing a high compressive strength, such as, for example -

urcthane foam. The diameter of the insulation disk 76
is slightly greater than the overall diameter of the storage

coil 26 for accommodating and helping to support verti-
cally extending insulation 78 which encases the outer

sides of the coﬂ 26. Since the vertical insulation 78 does
- not support a load other than its own weight, it may be
of spun glass or similar easily packed material of low
structural strength. The insulation disk 76 rests on a cir-
cular sheet metal bottom cover plate 80, which in turn is

supported on the shelf portion 24.: A simﬂar insulation
disk 82 and fop cover plate 84 is laid on top ef the

storage coil 26.

A vertically extending sheet metel cesmg 86 is Wrapped |

o0 -
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around the storage coil 26 and is fastened together at its

opposite ends along an overlapping seam 88 as shown in

the top and bottom cover plates 84 and 80 respectively,
and the joints between the casing and the cover plates
are then sealed with a suitable caulking compound 929.

Preferably the vertical seam 88 is also caulked, The riser
and return conduits 64 and 68 extend downwardly from

the refrigerant coil and pass through snugly fitting access
holes in the bottom insulating disk and cover plate 80.
Metal bands 87 encircle the casing 86 and opposite verti-

cal frame members 12 to secure the coils centrally within 75

70

FIG. 5. The top and botiom edges of the casing 86 abut 92
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the upper heusnn and prevent lateral displacement
thereof.

'The forenemg arrangement has been found to be espe-
cra‘ly eifective in cooling large quantities of water rapidly
and in enabling the withdrawal of substantially the full
capacity of the storage coil at a constant temperature.

The exceptionally high rates of discharge at constant tem-

_perature possible with this device are made possible by

the fact that the storage coil e fectively restricts inter-
mixing of warm liquid entering the coil and cooled liquid
within the coil to a relatively short length of tubing at

the inlet end of the coil.
Having illustrated and described a preferred embodi-

ment of the invention, it should be apparent to those
'skﬂled in the art that the invention permits of modifica-

i0n in arrangement and detail. I claim as my invention
all such modifications as come within the true spirit and
scope of the appended claims,

I claim: - |

A device for cooling large quantities of water and with-
drawing substantially all of such water within a short ex-
panse of time at a substantrally constant low temperature,
sald device comprising:

an upright frame structure, including a housing en-
closing said structure,

said frame structure mcludmg shelf means dividing the
Interior of said housing horizontally into a relatively
large upper compartment and a smaller lower com-
partment, |

load- sepeertim insulating means supported on said
shelf means in said upper compartment,

a single continuous; heheally wound coil of water ster—
age conduit comprising a plurality of turns supported
on said load-supporting insulating nmeans and extend-
ing substantially from the top to the bottom and from
side to side of said upper compartment,

a single continuous, helically wound coil of refrigerant
conduit extendmg within said water storage coil from
end to end thereof, |

the refrigerant coil having a number of turns corre-
sponding to the number of turns of the water storage
coil and having an outside diameter substantially no
more than one-half the inside diameter of said water
storage coil to provide for ample water storage ca-
pacity within said latter coil, said water storage coil
being closed at both terminal ends,

‘2 warm water supply conduit connected in flowing com-
munication to the upper end of said water storage
coil from a source of supply under pressure outside
‘said housing,

a cold water outflow condult connected to the lewer

- end of said water coil and extending upwardly
through the central space defined by the vertically ex-

 tending said water storage.coil to a source of demand

- outside said housing,

~a riser refrigerant conduit extending apwardly from

said lower compartment through said load-support-
ing insulation means and said central space into flow-
~ ing communication with the upper terminal end of
said refrigerant coil,
a.return refrigerant conduit in flowing eommumcatren
with the lower terminal end of said refrigerant coils
and extending downwardly therefrom, through said
load-supporting msulatron into said lower compart-
- ment,
cempresser means in said lower compartment in com-
munication with said riser and return eendurts for
compressing a refrigerant,
drive means in said lower compartment for driving said
© CoOmpressor means,
condenser means in said lower compartment on the
‘high-pressure side of said compressor means for con-
c!.en:surwr said refrlgerant -
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confrol means in association with said compressor

means for regulating the temperature of water 111 sald
stora g€ coll, |

expansion valve means in that pDItIGIl of said riser con-

duit within said central space in sald upper compart-
ment,

- coil msulatmg means next adjacent said water storage
coil and in communication with said load-supprorting .

insulating means for encasing said storage coil,

thin, relatively nonporous wall means in abutment with
the outer surfaces of said Ioad-supportmﬂ insulating

10

means and said coil insulating means for encasing

and holding said coil insulatiug means in place,

said nonporous wall means being substantially hermeti-

6

cally'se"alad to prevent air from 'eﬁ;téring into the in-
‘terior of the cooling unit defined by s_aid' wall means.
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