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1 .

This invention relates generally to refrigerat-
ing apparatus and particularly to refrigerant
evaporators therefor.

One of the objects of the present invention is
to provide an improved refrigerant evaporator,
including a container and a refrigerant passage
on walls of the container arranged to obtain sub-
stantially equal distribution of refrigerant over
the container wall surfaces.

Another object of the invention is to provide a
direct expansion, refrigerant evaporator having
an improved arrangement of refrigerant passages
to effect a decrease in pressure drop of refrigerant
between the inlet and the outlet of the evapora-
tor.

Another object of the invention resides in the
arrangement and location of a plurality of re-
frigerant manifolds in a series, refrigerant cir-
cuit to increase efficiency of refrigerant evapora-
tors.

Another object of the invention is to provide in
a refrigerant evaporator, relatively small and
large capacity refrigerant manifolds to effect di-
rectional flow control of the refrigerant with
accompanying increase in refrigerator efficiency.

Another object of the invention resides in the
provision of a container of two gimilar, refriger-
ant evaporator sections and in the arrangement
of a refrigerant passage including a plurality of
relatively small capacity manifolds and relatively
large capacity manifolds on the container sec-
tions.

TFurther objects and advantages of the present
invention will be apparent from the following de~
scription, reference being had to the accompany-
ing drawings, wherein a preferred form of the
invention is clearly shown.

In the drawings:

Fig. 1 is the view shown in flat of my refrig-
erant evaporator together with units of a refrig-

" erating system shown diagrammatically;

Fig. 2 is a view of one end of the evaporator;

Fig. 3 is a view of the other end of the evapora-
tor;

Tig. 4 is a vertical sectional view of the evapo-
rator, taken along the line 44 of either Fig. 2
or Fig. 3; .

Fig. 5 is an isometric view of the evaporator;
and .
Fig. 6 is an enlarged, fragmentary section view
of the evaporator, taken along the line 6—6 of

Fig. 2.

%{eferring to the drawings by characters of
reference, my refrigerant evaporator is of sec~
tional construction comprising, an upper section
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20, a lower section 22, and a rear section or rear
wall 24. 'These sections 20, 22 and 24 may be
made of any suitable sheet material, such as
stainless sheet steel and may be welded or be
otherwise suitably secured together. The sec-
tions 20, 22 and 24 cooperate in forming a box-
like container of general rectangular shape in
cross section having a front access opening which
may be closed by a door (not shown). Around
the access opening, a retainer 26 may be pro-
vided for a gasket (not shown) for sealing en-
gagement by the door.

The upper evaporator section 20 is made of a
pair of super-imposed flat metal sheets 28, 30 of
rectangular shape, formed or embossed to pro-
vide a refrigerant passage 22, a plurality of rela-
tively small manifolds 34, a second plurality of
relatively small manifolds 35, and a relatively
large manifold or header 28. The sheets 28, 38
of the evaporator upper section 20 may be welded
or be otherwise suitably secured together flat in a
suitable manner such that the joints between the
sheets at the passages and at the manifolds 34,
85 are fluid tight or leakproof.

Adjacent one corner of the secured together
sheets 28, 30, the refrigerant passage 32 is pro-
vided with a refrigerant inlet 38, and from this
inlet, the refrigerant passage 32 extends longi-
tudinally of the rectangular sheets following a
circuitous or sinucus path in s manner to pro-
vide parallel runs between and spaced :cross-
wise of the sheets. The second of these runs
from the inlet 38, as at 40, leads into the first of
the relatively small manifolds 34 from which two
runs, as at 42, lead into the next of the relatively
small manifolds 35 and thereafter pairs of runs
lead into and other pairs of runs lead out of
sucecessive manifolds 34, 35 on across the sheets
until toward the end of the passage 32 two paral-
el runs, as at 44, of the sinuous passage connect
communicatively to one end of the relatively
large refrigerant manifold 36. The sheets 28, 38
are bent transversely along the dot and dash
bend lines indicated in Fig. 1, to form the upper
evaporator section 20. This section has a top
wall 45, a relatively short end wall portion 48,
and a relatively long, opposite end wall portion
56. As shown, the bend lines are inwardly of the
relatively small manifolds 34, 35 or so that these
manifolds locate in the end wall portions 48, 50
of the evaporator section. Also in the relatively
long end wall portion 80 of the container is the
relatively large manifold 36 which T locate im-
mediately below the relatively small manifolds 35.

The manifolds 34, 35 are each of a flow capacity
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intermediate the flow capacities of the parallel
runs and of the manifold 36. I have found that
the provision of the relatively small manifolds 34,
35 arranged as above described, function to con-
{rol directional flow of the refrigerant through
the passage runs. That is, the relatively small
manifolds 34, 35 induce the refrigerant to flow
from the inlet 38 to the relatively large manifold
36 without deviation or without flowing in the
wrong or unintended direction in some of the
runs. Also, the manifolds 234, 35 allow or pro-
vide for some direct expansion of the refrigerant
and I have further found that the presence of
these manifolds decreases the pressure drop be-
tween the inlet 38 and the relatively large mani-
fold 36. This reduction in pressure drop is due
to the fact that the refrigerant is divided by and
at the manifolds 34 and travels only half .as far
from the inlet 38 to the. outlet or manifold
36 as it would travel if the manifolds 34 were
omitted or if, a single path passage only were
employed. The inlet 88 to the passage 32 or to
the first of the sinuous passage runs is located
together with a number of the manifolds 34 on
‘the relatively short -end wall portion 48, and
the ‘other of the manifolds 25 together with the
larger .capacity manifold 28 is located on ‘the
relatively long end wall portion 58.of the.evapo-
rator upper section.

Similar-to the upper evaporator section 28, the
Jlower section 22 is formed of two super-imposed,
flat metal sheets 52, 54 which are formed or em-
bossed to provide -an -evaporator section having
a, sinuous refrigerant passage 56, a plurality
of relatively small refrigerant manifolds 58, a
second plurality of relatively small manifolds
59 and a relatively large manifold .or refrigerant
accumulator 0. The sheets 52, 54 may be welded
or be otherwise secured together in any suitable
manner to seal the joints between the sheets
at the :passage 56 and at the manifolds 58, 589,
:and 60,

Adjacent one .corner of the rectangular, se-
cured together sheets 52, 54 is a refrigerant inlet
‘62 to the sinuous passage 56. From this inlet
62, the refrigerant passage 55 extends longitudi-
nally of the sheets 52, 54, in sinuous fashion to
provide .a plurality of runs spaced -apart sub-
stantially from front to rear .of the evaporator
section 22.
runs connect communicatively and respectively
with the relatively small manifolds §8 and 59 in
the same manner that adjacent, parallel runs
:of the upper evaporator section are:connected fo

‘their manifolds 34, 35. When the sheets 52, 84 .,

.are bent along the dot .and dash bend lines
shown in Fig. 1-the sheets are formed to provide
‘a bottom wall:€4, a relatively long end wall por-
tion 66, and a relatively short:end wall portion
88 of the evaporator lower section 22. The inlet
‘62, and -relatively small .capacity manifolds “§8
are located on the relatively short .end wall-por-
tion whereas the other relatively small manifolds
59 and the relatively large manifold or refriger-
ant accumulator 60 are located on the opposite
and relatively long :end wall portion :66, -above
the manifolds $9. The .evaporator -upper sec-
tion 20 and lower section 22 are fitted together
in a manner such that the long wall portions. of

one section mate with the short wall portion .of -

‘the -other section to form the .end walls of the
box-like evaporatcr. Preferably, the adjacent
edges of the section forming sheets.are offset,
-as at-69, to provide a lap joint where the sections
may be seam welded with the-outer sheets flush.

At their ends, groups .of adjacent .
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From the outlet of the condenser 12, a small
diameter or capillary tube 14 delivers refrigerant
to the inlet 38 of the evaporator upper section
and a return line 76 returns gaseous refrigerant
taken from the top of the accumulator 60 to the
motor-compressor unit 70.

Refrigerant entering the evaporator 38 passes
through the passage 32, theé refrigerant being
divided by and at the first of the small mani-
folds 36 to proceed through a pair of the passage
runs and thereafter pass through parallel pairs
of the runs until the refrigerant enters the

first of the large manifolds or header 86. From
‘the large manifold 36, the refrigerant pro-

.ceeds through the conduit 78 to the inlet 62
of the passage in the evaporator lower section
22 whence the refrigerant passes through the
lower evaporator section passage 55 in much
the same manner it traversed the upper evapo-
rator section 20. Thatis, the refrigerant enter-
ing the inlet 62 -flows through two single runs
-of the passage 56 and then enters the first of
the small manifolds 58 where the refrigerant is
-divided -and some expansion .of the refrigerant
takes place. Thereafter, the refrigerant flows
alternately to .opposite end manifolds 58, :B9
through pairs of parallel runs.of the passage .56
until the refrigerant enters the large accumulstor
60 where the gaseous refrigerant is .drawn -off
by the motor-compressor-unit 78. It will ‘be seen
that by my arrangement of refrigserant:passages
and manifolds, the refrigerant is .divided :at‘the
smadll manifolds and passes through the .com-
‘municating parallel passages whereby the -dis-
tance of travel of the refrigerant is reduced ahout
one half with accompanying decrease in pres-
sure -drop.

‘From the foregoing description, it will be-noted
that I have provided an improved refrigerant
evaporator including relatively large and small
manifolds which function to effect a general in-
crease in refrigeration efficiency. It -will -also
‘be noted that I have provided an improved re-
frigerant evaporator in its construction of two
like sections having mating, long and-short -end
wall portions wherein refrigerant manifclds are
located for .controlling - direction .of flow .of the
refrigerant through the top and bottom wall re-
frigerant passages. In addition,-it -will ‘be noted
that by reason .of :the seetional construction -of
my evaporator, the -sections may be used singly
or they may be used together and that by mak-
ing :the :sections -alike -2 material -savings -in
cost of manufacture is effected.

Although only-a preferred form of -the inven-
tion ‘has been illustrated, and that form de-
scribed in detail, it will be -apparent to those
ckilled in the art that various modifications may
be ‘made therein without departing from the
spirit.of the invention or from the scope of the
appended ¢laims.

I.¢claim: .

1. A-refrigerant .evaporator comprising, a-con-
tainer having top, bottom and end walls, a plu-
rality of -spaced -parallel runs of .a refrigerant
passage on said -top -wall, said runs -extending
part-way down said end walls and having con-
necting loops thereon, an inlet and .an outlet for
said refrigerant passage, a plurality of spaced

parallel runs .of -a refrigerant passage on said

‘bottom wall, the runs of said second -passage
extending part-way up said end walls having
loop:portions thereon in vertical spaced:relation-

‘ship to said first loop -portions, an inlet:and an

-outlet for :said second refrigerant passage, g re-
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frigerant manifold on said one end wall between
said loop portions having an inlet connected to
the outlet of said first passage, an outlet for said
manifold connected to the inlet of said second
refrigerant passage, and a refrigerant accumu-
Iator on the other of said end walls between the
loop portions thereon and connected to the outlet
of said second refrigerant passage.

2. A refrigerant evaporator comprising, a top
wall having a refrigerant passage, an inlet and
an outlet for said passage, opposite end walls
each having a plurality of relatively small capac-
ity refrigerant manifolds in communication with
said passage intermediate the passage inlet and
outlet, a relatively large manifold on one of said
end walls connected in communication with the
passage outlet, a bottom wall having a refriger-
ant passage, an inlet for said second refrigerant
passage connected in communication with said
manifold, an outlet for said second passage, and
a relatively large manifold on the other of said
end walls communicatively connected to the out-
let of said second refrigerant passage.

3. A refrigerant evaporator comprising, a pair
of similar sections cooperating to form a con-
tainer having top, bottom and end walls, one of
said sections forming the top wall and having a
relatively short end wall portion and a relatively
long opposite end wall portion, the other of said
sections forming the bottom wall and having a
relatively long end wall portion and a relatively
short end wall portion reversely arranged with
respect to the relatively long and short end wall
portions of said one section, a refrigerant pas-
sage on said top wall, g refrigerant passage on
said bottom wall, a refrigerant manifold on one
of said long end wall portions communicatively
connecting said passages in series, and a refriger-
ant accumulator on the other of said relatively
long end wall portions communicatively con-
nected to the refrigerant passage on said bottom
wall,

4. A refrigerant evaporator comprising, a plu-
rality of spaced parallel runs of a refrigerant pas-
sage extending principally in a horizontal plane
and having shorter portions extending down-
wardly in oppositely- spaced vertical planes, a
plurality of horizontally spaced manifolds in each
of said vertical planes connected to said passage
runs in the vertical planes, an inlet and an out-
let for said passage, a second plurality of spaced
parallel runs of a refrigerant passage, an inlet
and an outlet for said second passage, said second
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plurality of runs being disposed principally in a
horizontal plane spaced from and parallel to the
plane of said first parallel runs and having
shorter portions extending upwardly respectively
in said vertical planes, a second plurality of hori-
zontally spaced manifolds in each of said vertical
planes connected to said second passage, a re-
frigerant manifold in one of said vertical planes
between said first and second pluralities of mani-
folds therein having an inlet connected to the
outlet of said first passage, an outlet for said
manifold connected to the inlet of said second
passage, and a refrigerant accumulator in the
other of said vertical planes between said first
and second pluralities of said manifolds therein
and connected to the outlet of said second
passage.

5. A refrigerant evaporator comprising, heat
conducting wall means including top, bottom and
end walls, a refrigerant passage having a plu-
rality of parallel runs on said top wall extending
longitudinally between said end walls, an inlet
and an outlet for said passage, a plurality of
relatively small capacity refrigerant manifolds on
each of said end walls adjacent said top wall and
in communication with said passage runs inter-
mediate the passage inlet and outlet, a relatively
large refrigerant manifold on one of said end
walls connected in communication with the pas-
sage outlet, a refrigerant passage on said bottom
wall having a plurality of parallel runs extending
longitudinally between said ‘end walls, an inlet
for said second passage connected in communi-
cation with said relatively large manifold, an
outlet for said second passage, a second plurality
of relatively small capacity manifolds on each
of said end walls adjacent said bottom wall and
communicatively connected to the runs of said
second passage intermediate the inlet and outlet
of said second passage, and gz relatively large
manifold on the other of said end walls com-
municatively connected to the outlet of said
second passage.

LAWRENCE A. PHILIPP.
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