- Nov.11,1952 'G. JENDRASSIK - 2,617,634
| . © HEAT EXCHANGER . -

Filed Feb. 28, 1948 3 Sheets-Sheet 1

#---“"q

m ' -

lk\“““"" '

N

m\

\‘-.- T
bl N\

-

A\

" el et T e g ge—e g A e—e—e———

Y A Y
- Ve 4

q—ﬂﬂh‘l—iﬁ-—._—-ﬂ“-‘-—-'—_—--ﬂhh_-_.___—,“-_

m{.__—ﬂ——-—- _-"-?'m-“-{ﬁ .

_m—-—.._—.—.——
i

L L
EE"t N

¥
i

RN

rr e
” - v -
AF rrl) Yy -‘ ] ¥ ] all 1-;.. p a
. .
_ - L]
Ll = Ul = J|] = (]} | ¥
o il N
Ty

R7

B
r “"-—l'—- /'l"! E‘-"
;\\__,_1!..‘_? Py O

Inventor

*




 Nov. 11,1952

 G. JENDRASSIK - 2,617,634
© HEAT EXCHANGER

 Filéd Feb.x28; 1948 ..3- | o '5 Sheets-Shéet,2




- Nov. 11, 1952 o

~ Filed Feb. 26, 1948

G. JENDRASSIK - 2,617,634
 HEAT EXCHANGER ' '

3 Sheets-Sheet 3

/n ven ror

WWM




o _w:.th two apertured dished portions.
and outlet manifolds pass through these dished--
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This invention relates to heat oxcha,ngers

Hea,t exchangers are known of the kind Whlch-

consist of a plura,hty of sheets of nearly identical
shape stacked one above the other. Adjacent
sheets of the sheet assembly are seoured (e. g.

(01,. 257—245)

- welded) together at their edges in pairs in a'

~ fluid-tight manner, so that the closed cells thus

formed between the sheets secured together in
- bairs are suitable for guiding one heat exchange
- medium.  The other heat

~ flows outsme the individual cells formed by pairs

exchange modmm.

~ of sheets through a closed casing enclosing the

- assembled sheets and Drov:tdod w1th an inlet and

' an outlet opemng

In order to- ena,blo one hoat oxohange medium- 15

* to entor and leave the cells between the pairs

- of sheets, said assembled sheets commumoa,te_ :
“with' . an inlet manifold and an outlet manifold . -
‘both of which are oommon to a;ll tho assemblod* |

fpa,lrs of sheets.

-~ One known heat excha,nger of thlS kmd Whloh_
“is ‘suitable for use with fluids at substantially

20

. diﬂ:‘erent pressures has its sheets each equipped

"The inlet -

- portions of the separate cells and they are made - -

up of a number of. supemmposed rings equal 'in

number to the number of cells ‘with' which thoj
‘The rings are

80

- manifolds are to communicate.

. bored peripherally so that the tubular manifold
. formed by the rings is connected for fluid flow
~ through these bore holes with the cells.
~ cells are mounted one upon the other wzlthm

Such

a'casing and the whole assembly of cells is-com- -

~ pressed together by rods passing axially through -
The manifolds are at oppo-..

the manifold rings.

 site ends of the exchanger and the cells are open.
to: corresponding rings of the mlet and outlet =

manifolds. .

through the exchanger Wlthm the cells whilst

 the lower pressure fluid flows through the casing -
Corrugated sheet inserts -

,and outside the cells. .

Tho higher pressure fluid passes

40

| _--ha.ve been. employed between adjacent cells in .
such -constructions angd these serve to increase:

the ‘heat transmitting surface.

A drawhack of.

- 45

~ this previously proposed heat exchanger is that =
~ the distance between adjacent. cells cannos be

reduced as much as is desirable.

o This is because
~ the axial length of the manifold rings cannot
be'substantially reduced because of the peripheral .

"~ hore holes through them. Hence, an excessive::

o 'numbor of corrugated 1nserts has had to be uﬂ*od

 in some instances. . -
" Onme object of the present mventlon is. to pro- .
_'vide a heat exchanger of the klnd herembofore.’_..;.ﬁ_.g'iﬁ_

“aperture (see Figure 3 particularly).

:described which is of compact construotlon and'
~highly efficient in operatlon SRR

‘Another ob] ect of the invention is to proVIde

" a heat exchanger of the kind hereinbefore de-
'scnbed in which the space between the supenm- -

‘posed cells is reduced to a minimum. -

- . A further object of the invention is to provide

a compact heat exchanger of the kind herein-

__ 10 ‘before described which can be easily dlsmantled,

and re-assembled.

‘Further objects and adva,ntagos of the imren-.' =

t1on will become apparent from the followmg-_-

| desor1pt1on taken in conjunction with Figs.1t0 14

of the accompanying dramngs, in whlch .
Figures 1, 2 and 3 show sectional plan, end.

and side elevatlons respectwely of a heat ex-

changer accordmg to the mventmn hawng inter-i |

digitated cells:

_Figure 4 shows in more detail the arrangementﬁ.__ |

of the. mamfold rings together with the mdlmd-. -
- 1al shoets of 5, number of cells; |

‘Figures 5, 7 and 9 are views of throe dlﬁerent.f'
forms of assembled groups of cells, comprising.

.e1ther two of three cells per group, showing the.
manner in which the inlet and outlet ducts.

formed by the manifold rings are alra.nged at.

the ends of the cells:

Figures 6, 8 and 10 a,i'o v1ews of the inchwdual |

component sheets making up the BrOupS shown

in Pigures 5, 7 and 9 respectively; -
Figure 11 is a section through ono form of—

| mamfold msert ring:

Pigs. 12 and 13 are :'respectwely a top. pla,n_

view and a vertical Section through pa,rt of,

another form of insert:ring: and - |
Fig.-14 is a section through a furthel form of~ |

insert ring. L
- In Flgures 1 2 and 3 is shown the goneral oom-—q~ .
| struotlon of a heat exchanger according to the

invention. In this oonstruotlon there are two

sets of interdigitated cells T and II. Each cell
~ is formed of two sheets | and ¢’ welded. or
otherwise joined together at their edges2. FEach -
- sheet. is of the shape clearly shown in Figure 1
~and has at its opposite ends circular flared-out*

parts & and 3’ which parts each have.a central
Pour mani--
fold ducts are provided altogether, each cell com-

mumcatmg with two of them and alternate cells

being connected to- the- same pair of manifolds.
The whole assombly is contamed within a casing-
4 which has openings § at its opposite ends. for

- the passage therethrough of the lower pressure

ﬂuld The assemblod cells are maintained under
comprosswn by bolts as cloarly uhown Each'_




‘manifold duct is built up from a number of
separate superimposed rings 1, 1’, 8, 8’ which
~ locate with the appropriate apertures in the

flared-out parts 3, 3’ of the sheets. Between

adjacent cells there may be arranged corrugated

heat transmitting surfaces such as are indicated
in Figure 2. In operation the higher pressure
fluid is introduced through one or other of two

manifolds, passes through the cells and emerges

"~ through the appropriate one of the remaining

two manifolds. More detailed description of this

and similar heat exchanger constructions will

now be given with reference to the remaining

filgures.,

Figure 4 is in effect an enlarged view of a part
of Figure 3 and it shows the superimposition of
rings making up manifold ducting. Figures o and

6 relate to cells of this same embodiment, whilst

Figures 7 and 8, and 9 and 10 refer to two differ-

~ ent embodiments. For each cell there may be

 either two or three ducts provided perpendicularly

to the sheet planes. o
In the most simple arrangement shown in

Flg 5., all pairs of sheeis are uniformly shaped,

but asymmetrically arranged with: reference to
the median plane 2222 of the sheet assembly
in such o manner that when stacking the sheet
pairs I and II upon each other alternately In

 mirror image positions (. e. in positions in
 which each second sheet pair is turned over
around the axis 22—22), the sheet assembly of

the heai emhanger_ according to the invention
will be obtained. - - |

In the case of the sheet assembly shown in

Fig. 9, in which each cell is provided with three

 ducts, it. is necessary to provide at least two

different forms of sheets as shown in Fig. 10,
srom which it can be seen that the sheet pair

I can, after being turned arcund the axis 22—22, -

be brought into the position II. Thus it is

possible to employ the same shape of sheet for

both the sheet pairs I and II, whilst sheets of
o different shape must be provided for the sheet
pair III. Ribs 34 are stamped into the. sheets
and serve both to support the sheet pairs and

also to increase the heat transmitting surface

and to ensure the proper conduction and dis-
tribution of the working fluid in the flow spaces
between the sheets. | o

“Two or more inlet and/or discharge ducts

 can be provided for each sheet pair. A typical
embodiment of this latter kind is shown In
Figs. 7 and 8, where the assembly is composed
of identical sheet pairs arranged in mirror image
fashion. |

. Fig. 4 representing a; section takﬁén at one

end of the sheet assembly along the axis of
‘such a duct, shows clearly that on the edges
of the cells 26, 27 there are no parts of sheets

which would prevent the contact of the cells

23 24, 25. Thus, if the duct part shown In
Fiz. 4 helongs to the duct T of the embediment

shown in Fig. 5, the interstices of the cells 28,

27. join on, in an arrangement corresponding

to Fig. 4, to the duct 7. In the vicinity of

{he latter duct the parts cf the cells 23, 24, 2§
which would again prevent contact between the

cells 26, 21 are absent. As can be seen from
Fig. 4, the foregoing arrangement enables the.
height of the insert rings to be made, within

certain limits, indepe:n'dent of the distance be-
- tween the pairs of sheets, thus permitting small

intervals between sheets whilst retaining a. satis-

‘factory height of insert ring.

In a previously known arrangement; the height

~ of the manifold rmgs amounts _-ta at least the

2,617,634

- 4 - _
distance, measured in the middle zone of the

~ sheet bundle, of the outer sheets of a sheet
eroup consisting of three consecutive sheets,
whilst according to the present invention rings

5 of the same dimensions can be, when using two
 ducts (as shown in Figs. 5 and 7) practically
 twice as large, and, when employing three dqucts

' (as shown in Fig. 9) three times as large as the

~distance between the sheets or conversely in case
10 of rings of the same height, the gap width be-
 tween adjacent cells may be in general a half
- or a third, respectively, of the gap width per-
missible in the known arrangement. R
- The reduction of the height of the insert rings .
15 below a certain limit is, as may be concluded
from the ring cross-section shown in Fig. 4,
prevented mainly by the circumstance that the
cross-sectional area of the passage bore-holes
28 provided in these rings must also be suf-
20 ficiently large and, besides, a layer of packing
material must be left above and below the bore-
holes, which. layer must be sufficiently thick to
withstand the force applied to pressure-tighten
the assembly. The embodiment of ring shown

95 in Fig. 11, illustrates the manner in which the

bore-holes are produced. S
Another suitable embodiment is shown in Figs.

12 and 13 (of which Fig. 12 is a plan view, and

Fig. 13 a cylindrical section, evolved into a plane)

39 of the insert ring. In this embodiment the in-

sert consists of there rings, viz. of two outer

smooth rings 29, 30 and of a corrugated ring 3l

arranged therebetween. The corrugations of ring

- 31 may be produced by stamping. The oufer
35 smooth rings 29, 30 withstand the necessary

‘tightening compression, and are preferably
‘welded to the corrugated ring 31. -

' The embodiment. shown. in Fig. 14 consists of

‘a toothed ring 32 and of a plane tighfening ring

40 33 supported by the teeth of the toothed ring. -

The heat exchanger of the present invention

is particularly suitable for effecting heat trans-

mission between gaseous working media in

counterflow, this beéing of great importance in

gines, operating in conjunction with heat ex-
changers. In this case it is the high-pressure
working medium of lower temperature which
flows through the sheet: cells, to which working
59 medium, at the gvailable temperature drop, the
~ heat contents of the Jow-pressure working
“medium of higher temperature are fransmitted.
I claim: e
‘1. A heat exchanger for the transfer of heat
55 betweenn fluids. at substantially difierent pres-
sures comprising a casing, inlet and outlet con-
~ nections to the casing via which the lower pres-
sure fluid is arranged to fiow through the casing
~ in one direction, g number of spatially separated
go cells supported as a pack within the casing, entry
- and exit arrangements for the cells. via which
- the higher pressure fluid is arranged to flow in
- parallel through the different cells in a direction
- opposite to the lower pressure fluid flow, in which
65 the individual cells are each constructed of a pair
- of sheets joined together at their edges the sheets
both being flared out to corresponding apertures
‘at least in one position adjacent each of the two
opposite ends of the cell, in which in every cell -
0 a tubular supporting member having circumfer-
entially distributed fluid passages extends be-
tween each corresponding pair of apertures, in
which the tubular members of adjacent cells are
~ arranged to be offset with respect to one another
75 but coincident and superimposed in tight contact

.~ connection with gas turbines or other heat en-



. therebetween. = S
- 4. A heat exchanger for the transfer of heat
~ between fluids at substantially different pressures
'~ comprising a casing, inlet and outlet connections

~iwith the tubular members of non-adjacent cells
- 'in the pack and in which said fluid entry and

~ superimposed sets of tubular members.

- 2. A heat exchanger as claimed in claiin 1 in.
- which said passages have at least as great a
‘dimension axially of the tubes as the perpendicu- o

' “lar distance between the sheets of a cell,

3. A heat exchanger as claimed in claim 1 in -
- which said tubular supporting members are fabri-
- cated from two flat annuli and a corrugated ring

L

to the casing via which the lower pressure fiuid

- direction, a number of spatially separated cells

2,617,834

B - exit arrangements are conne?ct_e_d'to appropriate

w1 S

~ slte to the lower pressure fluid flow, in which
the individual cells are each constructed of s
pair of sheets joined together at their edges the
sheets both being flared out to corresponding
10

15

~ is arranged to flow through the casing in one

direction, a number of spatially separated cells

supported as a pack within the casing, entry and
exit arrangements for the cells via which the
higher pressure fluid is arranged to flow in paral-

lel through the different cells in g direction oppo-

apertures in one position adjacent each of the

two opposite ends of the cell, in which there are
~ two kinds of cells, the first having identical but
~ asymmetrical plan and the second having sym-
metrical plan, in which any three consecutive

cells of the pack consist of two cells of the first

kind in mirror-image relation to one another and
‘one cell of the second kind, in which in every cell

- a tubular supporting member having circumfer-

supported as a pack within the casing, entry and

- exit arrangements for the cells via which the
~ higher pressure fluid is arranged to flow in paral-
ferent cells in g direction oppo-
~ site to the lower pressure fluid flow, in which
the individual cells are each constructed of a

Jel through the di

pair of sheets joined together at their edges the

~ sheets both being flared out to corresponding

20

29

apertures in two positions adjacent one end of

~ the cell and in another position adjacent the

- opposite end of the cell, in which in every cell
- a tubular supporting member having circumfer-

&

L arranged to be offset with respect to one another
- but coincident and superimposed in tight con-

which said fluid entry

ng member h fer- 3
entially distributed fluid passages extends be-

33

o Numb_er
Lo

. | - Number.
~tact with the tubular members of non-adjacent
- cells in the pack and in -
- and exit arrangements are connected to appro- =
- priate superimposed sets of tubular members,
- 3. A heat exchanger for the transfer of heat
. between fluids at substantially different pressures
- - comprising a casing, inlet and outlet connections
- to the casing via which the lower pressure fluid
. Is arranged to flow through the casing in .one

entially distributed fluid passages extends be-

iween each corresponding pair of apertures, in

which the tubular members of adjacent cells are
arranged to be offset with respect to one another

- but coincident and superimposed in tight contact
~with the tubular members of non-adjacent cells -~
In the pack and in which said fluid entry and

~ exit arrangements are connected to
Superimposed sets of tubular members.

appropriate
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