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The present invention relates to heat-exchange

: apparatus and especially 10 plate type exc¢hangers -

for the exchange of heat between two confined

-4 Claims.” (Cl..257—245)

fluids “with - particular reference’ to novel com-

ponents for buildinig up the heat exchange en-
velopes usually formed by plates. e

“Inaheat exchanger of the plate type wherein
heat ‘is exchanged between: one fluid such as a
hot ‘gas that flows in alternate passages while
other fluid to be heated flows in the intermediate

passages, metallic plate members are mounted

in-spaced- relation to create so-called envelopes
defining the fluid passages.  In some. heat ex-
~changers of this: type the ‘walls of ‘the gas pas-

sages are provided with extended surface.in the .
form of fins for increasing the heat transfer from:

“the gas to and through the wall $o ‘the air in
the -adjoining passages. i
The present invention contemplates building
up & heat exchange envelope having finned sur-
face in‘gas passages from a plurality of like com-
ponents each. consisting of a pair of ‘metallic

10

2. ‘ o

In Figure 1 the numerals 10 and. ! designate
a pair of metallic channels mounted in opposed
relation 50 that the outer faces of-their Bases 12

face each other with their peripheries registering

and the leg or flange portions 13, {4 of the
channels. extending cutwardly with relation to
the bases. ‘Mounted between the bases, 12 of the
channel mermbers- 10 and i1 and extending. in
the direction of their longitudinal axes is a metal-
lic wire bent to sinusocidal form so that the leg

-portions 15-of the U-shaped loops formed therein

- extend back and forth' in upright relation be-

-
=t

20

tween the bases 12 of the channels while the in-
tervening: stretcher portions 16. of thé loops, are

.In contact .with the channels and bonded there-

to in good heat transfer relation as by welding.
The bases 12 of the channels 19, 1 | may be formed
with grooves or recesses 18 to receive the stretcher
portions {6 that intervene between the fin-form-’
ing legs 15 of the sinusoidal loops. The leg
portions 15 of the loop thus form fins that con-

" stitute extended surface for the ¢channel bases 12

channel members whose bases form parts of the -

walls of the heat exchange passage with sinuously
bent wires extending back and forth in upright

relation in the passage and secured to the bases’

25

of the channel members of the component, A E

plurality of such comiponents are mounted in-side
by side relation so that.the bases of the channel
members. form continuous surfaces that consti~
tute the walls bounding the gas passage, for ex-
ample, and separating it from the air passages at
either side into which the flange portions of the
channel member extend to constitute continucus
- extended surface. in these passages..

The invention will be best understood upon

consideration of the follewing detailed descrip-
tion of illustrative embodiments thereof when
read in  conjunction. with the 'accompanying
drawings in which:
- ‘Figure 1 is a perspective view of part of one
of the heat exchange componernts emhbodying the
present invention: : g
Figure 2 is a sectional elevational view: of part
of a heat exchanger in which the envelopes that
form the gas and air passages are made up of

channel eomponents in accordance with the pres- -

ent invention. - ,
PFigure 3 is a'view similar to Figure 2 but illus-

trating the envelopes of the exchanger arranged

for transverse flow of the fluids between which

heat is exchanger, and :

- “Pigure ‘4.is a fragmentary perspective view .of

an envelope for heat exchanger embodying an

alternate arrangement for securing the channel .

components together to form an envelope.

30

that form parts of the walls bounding the airc
gas passages 11, 18 of a heat exchanger when a
plurality  of ‘these components  designated as a

- Whole by the reference numeral 19 are joined t6

form axn “envelope” for a heat exchanger as illus-
trated in'Figs, 2, 3 and 4. : :

As illustrated in Fig. 2 in order to form a heat
exchange envelope a number of the components
18 each: consisting of a pair of channel mem-

© bers {6, 11 joined by fins. 15 are mounted in side’

35

40

by side relation with the bases of all the chan-
nels 18 and {1 respectively in transverse aline-
ment or in the same plane and the flange 1§ of
each channel in contact with the flange {4 of
the contiguous chanriel component. One way-
of joining the -contiguous channels together is
Mustrated in Figs. 2 and: 3 wherein the flanges
{3 each have a lip portion 20 formed thereon
in re-entrant fashion paraliel to- this flange 13
and in spaced relation to the latter to provide

& groove 21 open on the side facing the base

45

S
t

(2 and desighed to receive the oppositely: posi-
tioned flange 14 of the contiguous channel mem-
ber..“When a plurality of components Have thus
been . assembled - to ‘form a heat exchange en-
velope they may be brazed together so that
bonds 22 are formed between the abutting por-
tions of the base parts of _contiguous' channels
as well as between. the flange parts 13, 20 that
form the grooves 21 and the flanges 14 of con--.
tiguous channels that are receiveg therein. To

form a complete heat exchanger a plurality of -

envelopes, designated 23 -in Fig. 2, are mounted
within a casing 24 and supported in any -suit-
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able manner so the air passages 1T alternate with
gds passages 18 with the leg portions 18 of the
_ sinusoidally bent wires constituting fins of the

wall surfaces facing the gas passages while the.

flanges 13, 14 as well as the lips 208 of the former
flanges constltute continuous fins extending lon-
gitudinally in the air passages. The inlet and
outlet. ends of the gas and air passages are con-

. - nected in conventional fashion to: distributing

boxes or headers. When heat is to be exchanged
between the fluids in counterflow relation, plates
25 are mounted in the channels 2{ of the two
components at the extreme ends of the envelopes

23 and may be integrally bonded fo the latter in -
the brazing step when the envelope is formed.

For this purpose the channel component at one
end of the envelope has groove forming lips 26
provided on the channel flanges {3 in addition
to the lips 20 on the flanges 13.
fluids. flow . transversely of each other, Fig. 3,
such plates are not required at the ends of the

envelopes but the latter are sealed -at 27 to the:

Where -the

,' joining the said contiguous ﬂangeu of the chan-~

nels of adjacent components to form a umtary
envelope structure thereof..

3. A heat exchange envelope made up of a plu-
rality of similar components each consisting of
a pair of channel members mounted in opposed
relation with their side flanges- extending out-
wardly with relation to the‘intervering base por-

_tions between which are mounted metallic wires

10

bent to sinusoidal form fo provide a plurality .of
U-shaped loops therein with-the leg portions ex-

' _tending in upright relation between said channel

15

bases as fins and with the:intervening yoke por-
tions that-are.contiguous- along the axis of sach
wire. in‘contdet with and bonded to the base por-

tion of one or the other of said channels with lip . -

“’portions on-one flange of each channel formed

20

in re-entrant-fashion parallel to the outer.face .
of said one flange to provide a groove for receiv-.
ing the opposite flange element of the-correspond-

-ing channel of the adjacent component for inter--

- locking adjacent components so that the bases of

margins of inlet openings 28 for the heating gas

~and-alsc: correspondmg outlet openings.

In Fig. 4 the flanges {3 of the.channels are
not provided with lips to embrace the channels
14 of contiguous components but these flanges
being in abutting relation-are joined together by
a-weld 30 along the outer end edges of the flanges.

What I claim is:

-their channels align to form. continuous surfaces

~.constituting the walls of a passage in which said

30

1. A heat exchange envelope made up of a -

- plurality of similar components each congisting
of a pair of channel members mounted in op-
posed relation: with their side-flanges: extending
outwardly with relation to the intervening base

portions between which.are mounted metallic

wires bent to sinusoidal form to provide a plu-

rality ‘of U-shaped loops therein with the leg

portions extending in upright relation between
said channel bases as fing and with the inter-
vening yoke portions that are contiguous along
. the axis of each wire in contact: with and bonded
to the base portion of one or the other of said
channels with lip portions on one flange of each
channel formed in re-entrant fashion parallel

to the outer face of said one flange to provide a

groove for receiving the opposite flange element
of the corresponding channel of the adjacent
component for interlocking adjacent components
so that the bases of their channels align to form
continuous surfaces constituting the walls of a
passage in which said fins are located.

2. A heat exchange envelope made up of a
plurality of similar components each consisting
of a pair of channel members mounted in op-
posed relation with their side flanges extending
outwardly with relation to the intervening hase
portions between which are mounted metallic
wires bent to sinusoidal form to provide a plu-
rality of U-shaped loops therein with the leg
portions extending in upright relation between
said channel bases as fins-and with the inter-

vening yoke portions that are contiguous along. '

the axis of each wire in contact with and bonded
to the base portion of one or the other of said
channels with the contiguous flanges of the chan-
nels of adjacent components in contacting re-
lation so that the bases of adjacent channels
form continuous surfaces constituting walls be-

_tween: one fluid passage in which said fins are 7

located and adjacent passages at either side
thereof in which the flanges of said channels
constitute continuous longitudinal fins extend-
“ing in the direction of fiuid flow; and means

35

fins are located, the grooves formed by the lips

on . flanges of the two confronting components. . '

that form parts of the opposite walls of the'en-:
velope aligning with each - other; and a plate:
member having opposite marginal edge portions -
received in the aligned grooves of the components
at the extreme ends of said passage with the
body of said plate bridging the space between the
bases of the channels of said components for clos~

- ing the ends of said passage.

4, A heat exchansge envelope made up of a plu-:
rality of similar components each . consisting of :
a pair of channel members mounted-in: opposed:

- relation with their side flanges extending. out-.

40

45

wardly with relation to.the intervening base por-.
tions with lip portions on one flange of each
channel formed in re-entrant fashion parallel to-

_the outer face of said one flange to provide a

groove for receiving the opposite flange element

~of the corresponding channel of the adjacent-

component for interlocking-adjacent components
so that the bases.of their channels aline to form

- continuous surfaces constituting the walls of a.

50

60

65

passage, the grooves formed by the lips on flanges
of the two confronting components that form
parts of the opposite walls of the envelope align~
ing with each other; and a plate member ha.vmgi
opposite marginal edge portions received in the
aligned grooves of the components at the extremse
ends of said passage with the body of said plate
bridging the space between the hases of the chan-
niels of said coraponents for closing the ends.of
said passage.

SVEN HOLM.
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