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AIR COOLING AND CONDITIONING UNIT
Frederick J'..Heideman,‘ Detroit, Mich.
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14 Claims,

This invention relates to air cooling and con-
ditioning units, and particularly to units for me-
chanically cooling and conditioning air.

An object of the invention is to provide a unit
which in a given size, presents a maximum cooled
surface area to a current of air.

" Another object is to form g refrigerant evapo-
rator in sections, which may be combined in a

suitable number to establish a desired ai; cool-

ing and conditioning capacity. o .

A further object is to arrange for installation
as a single unit an apparatus for cooling and
conditioning air, a fan for maintaining a de-
livery of air to said apparatus, and an arrange-
ment of louvres for regulating the air velocity
and its direction of discharge.

. These and various other objects the invention
attains by the construction hereinafter described
and illustrated in the accompanying drawings,
wherein: ) . - o

Fig. 1 is a top plan view of the unit with por-
tions broken away. :

Fig. 2 is a longitudinal sectional elevation of
the same, taken upon the line 2—2 of Fig. 1.

Fig. 3 is a cross sectional view taken upon the -

line 3--3 of Fig. 2. )

In these views, the reference charactér [ des-
ignates a row of troughs, spaced apart to pro-
vide air passages 2, and formed preferably from
a single sheet of metal, as best appears in Fig. 3.
At each end, said troughs are closed by a metal
plate 3, having slots upwardly extended from its
lower edge and registered with said air passages.

The end walls 3 and the outside walls of the two

outermost troughs extend upward sufficiently to
form s chamber 5 overlying and freely communi-
cating with all of the troughs, and a plate 6 con-

nects the upper margins of said walls to cover said

chamber, : -

‘Positioned in each trough I, and spaced from
the bottom, side, and end walls thereof is an evap-~
orator 1 for effecting heat absorption by vapori-

 zation of a refrigerant delivered to said evapo-
rator in liquid form. The evaporators 7 may have
any suitable construction, but as shown are each

. formed of s single sheet”of metal bent upon

50

05°

itself to form mating halves, which are corru-

gated to jointly form a series of vertically tubular

chambers 8, their lower ends being connected

by a tubular header 9, rolled at the juncture.of

the mating halves, and their upper ends com-
_municating with a tubular header 10 formed by
complementary indentations in the upper mar-
gins of said halves. ’

Said evaporators project sufficiently into the

_(C1. 62—95)

.chamber 5 to permit location in said chamber of

U pipe connections 10a between the top headers

of adjacent evaparators. Said connections are
established alternately at opposite ends of the -
evaporators, so as to place the latter in series 5
connection and the two outermost evaporators ,
have an inlet fitting {1 and an outlet fitting 12
connected te the top headers thereof. Said fit-
tings project upwardly through the plate, 6, in
fluid-sealed connection with the latter, and are 10
engaged by pipes 13 and (4.for respectively de-
livering a liquid refrigerant and withdrawing the
same, in a gaseous form. The troughs | and
chamber % are approximately filled with a freez-
able liquid preferably a eutectic solution.of high 15
latent heat value, said liquid having a freezing
point at least several degrees lower than the
temperature to be imposed on air flowing through
the passages 2. )

The parts so far described are located within a 20
U-shaped sheet metal casing 15, open at its ends -
and spaced from the bottoms of the troughs and
their outermost walls by spacer blocks 16. Lugs
i1 rising from said casing serve for the suspen-
sion of the entire unit. : .2

To impel air through the passages 2 a fan 18
criven by a motor {9 is located within a hemi~
spherical chamber 20 carried by the unit at one
end thereof, said chamber having a duct 21 open-
ing thereto for air delivery. The fan is located 30
substantially within a circular opening 22 in a
plate 23, secured to said end of the unit, said
opening communicating with the passages 2.

At the other end of the unit the casing 15 pro-
jects beyond the corresponding end wall 3 to 35
provide a mounting for a vertical series of hori-
zontally- pivoted louvers 24, which may be indi-
vidually adjusted to regulably restrict the dis-
.charge of air from the passages 2, and deflect
such air at a desired upward or downward in-
clination. ’ - :

A thermostat 23a, suitably exposed to the con-
ditioned air- discha.rged past said louvers; con-
trols the motor 19 so as to cut off the fan, when
a ‘desired temperature reduction has been ef- 46
fected. o : P
. In use of the described unit, liquid refrigerant
is delivered to the evaporator from a suitable ex-
pansion valve 25 through the pipe 3, said valve
‘being automatically controlled, as is well known, 6¢
by a thermal bulb 26 or the like. When the with-
drawal .of heat from the liquid contents of the
troughs | and chambeér § has substantially frozen
such contents, the refrigerant cycle is automati-
cally interrupted through the acticn of the usual 5
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- in the claims, designates any liquid which may

cut out (not shown) effective on the usual com-
pressor or the like (not shown). The frozen
body of liquid, because of its high latent heat

value, will continue over an extended period of
time to exercise its air-cooling and conditioning

_ Tunction, thus minimizing the frequency of start-

ing and stopping the compressor, with resultant
reduction of wear and economy of power.

It has been established that the conditions
most favorable to preservation of meat are main-
tenance of a temperature approximating 35 dé-
grees F., together with an air circulation ap-
proximating fourteen feet per minute, with a
relative humidity of 80 to 85 per cent. The de-
scribed apparatus is particularly suited for main-
taining  such conditions, During active periods
of the refrigerant cycle, the eutectic solution in
the troughs 1 is gradually frozen to solid form.

. When active periods of the fan 18 and of the

refrigerant cycle coincide, the air delivered
through the passages 2 deposits moisture on the
passage walls, which is transformed to frost and

_thereby retained and accumulated on said walls.

When active periods of the fan and idle pe-
riods of the refrigerant cycle coincide, the air
delivered through the passages 2, gradually melts
such frost, taking into suspension the resulting
mojsture, and thus suitably humidifying the in-
flowing air. - :

' The described unit may be used for cooling and

conditioning the air of butcher’s refrigerators,
food display cases, trucks, railway passenger and -

freight cars, air-craft, boats, and theaters and
other buildings.’ . o
The expression “hold-over'liquid”, as employed

be reduced to a quite low temperature during
active periods of a refrigerant apparatus, and

' may consequently furnish refrigeration during
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" ditional air passages. o

idle periods of the apparatus.

‘The invention is presented as inclilding all such”*

modifications and changes as come within the
scope of the appended claims. Co

What I claim is: : .

1. An- air cooling and conditioning unit com-
prising a container having a-liquid inlet in its

top and formed: with a plurality of air passages

extending between and opening in its ends, a
freezable liquid of high latent heat value in said
container, and spaced from the top of the re-
ceiver to provide for expansion of said liquid in
freezing, means immersed in said liquid for cool-
ing and freezing such liquid, and means for im-
pelling air to be conditioned through said pas-
sages. :

2. In an air cooling and conditioning unit as

set forth in claim 1, an open-ended casing re-

ceiving said liquid container and spaced from the

- bottom and sides of said container to form ad-

3. In an air cooling and conditioning unit as

~ set forth in claim 1, an open ended casing re-

ceiving said Hquid container and spacers inter-

" posed between sald casing and container, form-

ing additional air passages extending between
and opening in the ends of the unit. .

4. A refrigerating unit comprising a liquid con-
tainer forming a-plurality of spaced troughs. and
formed with a chamber above and communicat-

ing with said troughs, said troughs being sub- -

stantially filled with a freezable liquid of high
latent heat value, an evaporator immersed in said
liquid in each of said troughs, pipes within said
chamber connecting the upper ends of said evap-

orators in series, and means for delivering a re-.

2,018,848

frigerant to an end evaporator of the series and
for withdrawing refrigerant from the other end
evaporator of the series. .

5..A container comprising a sheet of metal
bent to form a plurality of substantially parallel 5.
troughs and establishing a spaced relation be-
tween said troughs, a pair of end plates closing
the ends of said troughs and slotted to form open-
ings between the troughs, said end plates and
the outer walls of the outermost troughs pro- 1g
Jecting above the troughs and forming a cham-
ber overlying and communicating with said
troughs, and a top plate connecting the upper
margins of said ‘end plates and outer walls and
covering said chamber, . 15 -

6. An air cooling unit comprising a series of
evaporators spaced apart'in the direction of their
thickness and having a length and height large-
ly exceeding their thickness, a receiver enclosing
the evaporators and formed with substantially 20
parallel air passages between the evaporators, .
extending from end tq end of said receiver, a
freezable liquid of high latent heat value im-
mersing the evaporators within the receiver,
means for inducing a fiow of air through said 25
passages, and means for delivering a refrigerant -
to and from the evaporators.

7. An air cooling unit comprising a series of
evaporators .spaced apart in the direction of one
of their dimensions and having their other di~ 30
mensions largely exceeding the first mentioned
dimension, a receiver enclosing the evaporators -

-and formed with substantially parallel air pas-

sages between the eanorators, a freezable liquid
of high latent heat value immersing the evap- 35
orators within the receiver, means for inducing
8 flow of air through said passages, and means
for delivering a refrigerant to and from. the
evaporators, .

8. An air cooling -.unit comprising a liquid con- 40
tainer forming a plurality of spaced troughs and
formed with a chamber above and communicat-
ing with the troughs, the troughs being substah-
tially filled with a freezable liquid of high latent
heat value, means immersed in such liquid in 45
each trough for cooling-and freezing the liquid,
and means for inducing a flow of air between‘
the troughs. ) .

9. An air cooling unif comprising a series of
evaporators spaced apart in the direction of one 50
of their dimensions and having their other. di- .-
mensions largely -exceeding the first mentioned
dimension, means for receiving said evaporators
and for additionally receiving a freezable liqui_ti,
of high latent heat value, immersing said evapo- 55
rators, and for forming air passages between the
evaporators, means for inducing a flow of air
through such passages, and means for delivering =
a refrigerant to and from the evaporators.

10." A refrigerating unit comprising a container:6o .
for a hold-over liquid, said container forming a
plurality of spdced troughs and a chamlqer above:
and communicating with the troughs, an evapo-
rator in each of the troughs adapted to! be sub-
stantially submerged in said liquid, means within g5 ..
said chamber establishing a series connection he-
tween the evaporators, and means for delivering
a refrigerant to and withdrawing it from the
evaporators, S S

11. ‘An air cooling unit comprising a plurality %o
of evaporators spaced apart in the direction of
one of their dimensions and having their other
dimensions largely exceeding the first mentioned

-dimension’ and each having at its top an elon-
gated header into which a vaporized refrigerant 7§
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may rise, means for receiving said evaporators
and for additionally receiving a hold-over liquid
substantially submerging the evaporators, and
for forming air passages between the evaporators,
means for impelling air through said passages,
means establishing a series connection between
said headers of the evaporators, for the flow of
a refrigerant therethrough, and means for de-
livering a liquid refrigerant to the evaporators,
and for withdrawing the vaporized refrigerant
from said headers. .

12. An air cooling unit comprising a container

‘for a hold-over liquid forming a chamber and a

plurality of extensions opening from said cham-

_ 3
ber, spaced apart to form air passages, an evapo-
rator positioned in each extension and adapted
to be substantially submerged in the hold-over
liquid, and means within said chamber for de-
livering a refrigerant to and‘from said evapo-
rators. \

13. An air cooling unit as set forth in claim 12,
said means within the chamber -providing for a
flow of refrigerant through the evaporators, in
series. . :

14, In an air cooling unit as set forth in claim
12, means for impelling air through said passages.

FREDERICK J. HEIDEMAN.



