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(57) Abstract

A heat exchanger for exchange of heat between two liquid media, of which at least one medium is contaminated
and/or readily gives rise to deposits or coatings, such as e.g. contaminated water, includes two flow chambers mutually
separated by a common liquid-impervious partition wall (1). The partition wall is tubular with a substantially circular
cross-sectional and open ends forming respectively an inlet (2) and an outlet (3) for a first media. The partition wall is sur-
rounded by a cylindrical sleeve-like outer wall (4) extending coaxially with the partition wall in spaced relationship there-

with, and having its axial ends sealingly connected to the partition wall (1), and provided with an inlet (5) and an outlet (6)
for the second medium so as to define a flow chamber for the second medium. At least the major part of the sleeve-like ou-

ter wall (4) is elastically flexible.
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A Heat Exchanger

The present invention relates to a heat exchanger for
effecting an exchange of heat between two liquid media
and being of the kind set forth in the preamble of the

following claim 1.

The inventive heat exchanger has been developed primarily
for heat-exchange between two media in those cases where

at least one of the media involved is contaminated and/or
is liable to cause deposits or coatings to form on the |

wall surfaces of the medium-flow channels.

When contaminated, or impure, liquid media, such as sea
water for example, are used for cooling purposes, for
instance to cool the engines of watercraft, there is a
serious risk that the heat exchanger channels through
which the water flows will become blocked and that coat-
ings or deposits may form on the wall surfaces of the
channels and therewith on the heat-transfer contact sur-
faces of the heat exchanger. Both of these phenomenon im-
pair the heat-exchange function of the heat exchanger. In
order to reduce the risk of blockaging, the heat-exchange
flow channels for the medium in guestion must be given
large flow areas, which increases the volume of the heat
exchanger and lowers its effectiveness. There is at pres-
ent no satisfactory method of preventing coatings or de-
posits from forming on the walls of the flow channels, and
consequently it is necessary, at regular intervals, either
to clean the heat-transfer surfaces or to replace the en-
tire heat exchanger. The only alternative in this regard
is to so over-dimension the heat exchanger that it will
provide an acceptable heat-exchange effect even when the
heat-transfer surfaces are thickly coated. The degree of

contamination of impure media, such as sea water for ex-
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. ample, will often vary widely and rapidly, and hence when

such media is used for heat exchanging purposes, there is

a significant'risk that the heat exchanger will become

blocked and lose its effectiveness. One example in this
context are heat exchangers intended for the ehgines of
powered watercréft, which in unfavourable circumstances
may be supplied with cooling water which is so highly

contaminated as to block or clog the heat exchanger.

The object of the present invention is to provide a heat

' excbanger of the kind disclosed in the introduction which

has, from the aspect of heat transfer, relatively effec-
tive flow channels which present comparably small flow
areas, but which nevertheless have only a slight tendency
to become blocked or coated on the contact surfaces and
with which the blockages and coatings can be cleared by
external ménipulation without needing to dismantle the
heat exchanger, therewith enabling at least one of the
media used in the heat exchanger to be contaminated and/
or of a kind which will give rise to coatings or deposits.
Another dbject of the invention is to render such a heat

exchanger proof against freezing when the comtaminated

and/or coating-éngendering medium used is water,
without addition of anti-freeze substances, which is
the normal practice, for instance in the case of heat
exchangers which are uséd to cool watercraft engines

with the aid of sea water.

These objects are achieved by means of a heat exchanger
which is constructed in accordance with the following

claims.

The invention will now be described in more detail with

reference to the acdompanying drawing which illustrates

schemétically and by way of example a conceivable and ad-
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vantageous embodiment of the inventive heat exchanger,

and in which

Figure 1 is a side view, partly in axial section, of the

inventive heat exchanger, and

Figure 2 is a partial, radially sectioned view of the heat

exchanger in larger scale.

The illustrated exemplifying embodiment of the inventive
heat exchanger is intended, for instance, for cooling the
cooling water or oil circulating in the engines of powered

watercraft, with the aid of sea water as a coolant.

The heat exchanger includes a tube 1 which is substantial-
ly of circular cross-section and the axial ends of which
are open. The tube forms a liquid-impervious partition
wall which separates the two media, of which one medium
flows in the tube 1 and in heat exchange contact with the
inner surfaces thereof, whereas the other medium flows
around the outside of the tube, in heat exchange contact
with the outer surfaces thereof. The ends of the tube 1
have fitted therein respective internally screw-threaded
bushes 2 and 3, by means of which the heat exchanger can
be connected to the circuit which carries the medium to be
cooled, for instance the cooling water or oil of a water-
craft engine, which medium is assumed to be essentially
clean within acceptable limits. The tube or partition ,
wall 1 thus encloses the flow chamber intended for a first
of said media. The other flow chamber of the heat ex-
changer intended for the second of said media, which may
be contaminated and/or of a kind which is liable to give
rise to deposits or coating formulations, is formed by a
space located between the outer surface of the partition

wall 1 and a sleeve-like outer wall 4 which extends co-
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axially with and around the partition wall 1 at a radial

distance therefrom. The axial ends of the tubular outer

wall 4 are connected in a liquid-tight manner to the outer

surface of the parition wall 1, and the outer wall 4 is
provided in the vicinity of its ends with an inlet 5 and

an outlet 6 for the second cooling medium.

In accordance with the present invention the sleeve-like
outer wall 4 is made of an elastic, flexible material,
such as rubber or an elastomer. As a result of the elas-
tic flexibility of the outer wall 4, the wall is able to
move relative to the rigid partition wall 1, thefeby en-
aElingrparticles and other contaminants in the flowing
medium to pass ingide the outer tubular wall more easily,
and to avoid blockaging to a significant extent.

This flexibility of the outer wall 4 also enables the ra-
dial dimension of the flow chamber located between the
partition wall 1 and said elastically flexible outer wall
4 to vary, such as to be'smalle: when the volumetric flow
is small and larger when the volumetric flow is large. In
the event of blockaging occurring in said flow chamber,
the pressure'therein will increase and therewith cause the

radial dimension of the flow chamber also to increase,

thereby facilitating passage of the contaminants causing

the blockage. The elastically flexible outer wall 4 is
also able to move forwards and backwards in an axial di-
rection along the outer surface of the partition wall 1,
in response to variations in pressure drop, which counter-
acts blockaging tendencies and, to a certain extent, also
fouling of the outer surface of the partition wall 1. If
it is desired to remove the blockages and coatings of the
aforesaid kind, it is possible to press-in or draw-out the
elastically flexible outer wall 4 manually, and/or loosen
the blockages and coatings by rotating the outer wall 4

about its longitudinal axis and moving the wall longitudi—r

PCT/SES8/00069
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nally.

When the contaminated medium is in ample supply, as in the
illustrated case, the inner surface of the elastically
flexible outer wall 4 may be smooth, so that a relatively
large volumetric flow of the contaminated medium can be
used to achieve the desired heat exchange effect. The
contaminated medium used is normally water, which has very
favourable properties from the aspect of heat transfer.

It is also advantageous, however, to inc;ease the effec-
tive area of the heat transfer surfaces, and this can be
achieved advantageously by providing the outer surface of
the partition wall 1 and the inner surface of the elasti-
cally flexible outer wall 4 with axially extending fins 7
and 8 respectively, as shown in the illustrated embodiment.
In this case the fins 8 on the elastic outer wall 4 are,
advantageously, somewhat lower than the fins 7 on the
outer surface of the partition wall 1, so that the whole
of the outer surface of the partition wall 1 is available

for heat-exchange contact with the flowing medium.

When the medium flowing between the partifion wall 1 and
the elastic outer wall 4 is water, the illustrated inven-
tive heat exchanger is proof against freezing, without
requiring the addition of anti-freeze substances, partly
because the flow chamber located between the partition
wall 1 and the outer wall 4 has only a small radial di-
mension and partly because the outer wall 4 is elastically
flexible. A further contributary feature in this regard
is that the spaces between the flanges 7 on the partition
wall 1 are conical and partially filled by the elastic
fins 8 on the elastic outer wall 4. Consequently, the
thin ice layer which forms when the water freezes, and
therewith the subsequent increase in volume, will not
press on the partition wall 1, but is more likely to loosen
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from the partition wall or to fracture as a result of its

inability to absorb tension and bending stresses.

The flow chamber located inwardly of the partition wall 1
and intended for accommodating the cooled medium, which is
normally relatively clean, can be configured in many dif-
ferent ways. Even though this medium may have unfavour-
able heat-exchange properties, for example consists of
oil, a very good total heat-exchange effect can be
achieved with the inventive heat exchanger, when the flow
chamber which is located radially inwards of the partition-
wall 1 and which is intended for said medium is con-

structed in a manner to produce laminar flow of said medi-

um in accordance with the heat-exchange principle de-

scribed in the International Patent Application PCT/SE 84/
00245. The illustrated, exemplifying heat exchanger is
coﬁstructed in this way, by providing the inner surface of
the partition wall 1 with a large number of radially and
inwardly directed, peripherally extending fins 9 which are
integral with the partition wall 1 and which define there-

between peripherally extending, slot-like flow channels in

“which the cooled medium flows peripherally in lamina flow.

rThe fins 9 are broken by axially extending, circumferen-

tially dispersed distributing channels 10 and collecting
channels 11. The medium flows into the distribution

"~ channels 10 through apertures 12 provided in a cylindrical

plate 13 located inwardly of the radially inwardly facing
edgeé'qf the fins 9. - The medium flows from the distribu-
tion_channels'lb peripherally into. the slot-like flow

channels 1ocated between the fins 9, and into the axially

'extending colle¢ting channels 11 and the axially extending

troughs 14 in the cylindrical plate 13, said troughs being
located inwardly of the collecting channels 11 and widen-
ing in the flow direction. The medium flows from these
channel-forming troughé 14 out through the outlet bush 3.



s

10

15

WO 88/06706 PCT/SE88/00069

The flow path of the medium from the inlet 2 to the outlet
3 is marked with arrbws in Figures 1 and 2. The peripher-
ally extending fins 9 located between the distribution
channels 10 and the collecting channels 11 are also broken
by means of narrow slots 15, the purpose of which is ex-
plained in detail in the aforementioned International Patent
Application, to which reference is made here for a more
detailed description of this heat exchange principle. If
the heat exchange medium flowing radially inwards of the
tubular partition wall 1 also needs to be cleansed, in
order to prevent blockaging of the narrow peripheral flow
channels between the fins 9, a conical net-structure may
be placed inwardly of the inwardly facing bottom surfaces
of the troughs 14 on the cylindrical plate 13, therewith

effectively filtering said medium.
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Claims

1. A heat éxchanger for effecting an exéhange of heat be-

tween two liquid media, comprising two flow chambers which

‘are mutually separated in a liquid-tight manner by means

of a common liquid-impervious partition wall (1) and each
of which is intended to conduct one of said media there-
through, characterized in that the partition wall (1) is
substantially tubular with a substantially circular cross-
section and has open axial ends which form an inlet (2)
and an outlet (3) respectively for one of said media; in
that the partition wall (1) is encircled by a substan-
tially cylindrical sleeve-like outer wall (4) which ex-
tends coaxially with the partition wall in spaced rela-
tionship therewith, the axial ends of which cylindrical
outer wall (4) are seélingly connected to the outer sur-
face of the partition wall (1); in that the outer wall (4)
is provided with an inlet (5) and an outlet (6) for the

‘other of said media; in that the cylindrical outer wall

(4) defines with the partition wall (1) a flow chamber for
said other medium; and in that at least the major part of
the cylindrical outer wall (4) is elastically flexible,
such as to enable said outer wall to move relative to the
partition wall (1) and such that the radial distance be-
tween the outer wall (4) and the partition wall (1) can
vary locally. '

2. A heat exchanger according to claim 1, characterized
in that the outer wall (4) comprises substantially an
elastically flexible polymeric material, such as rubber or

an elastomer for example..

‘3. A heat exchsnger according to claim 1 or 2, character-

ized in that the outer surface of the partition wall (1)

has provided thereon axially extending, radially project-
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ing fins (7); and in that the elastically flexible outer
wall (4) is provided with axially extending, radially in-
wardly directed fins (8) which are located between said
fins (7) on the outer surfaces of the partition wall (1);
and in that said inlet (5) and said outlet (6) for the
second medium are located in the vicinity of a respective

axial end of the flexible outer wall (4).

4. A heat exchanger according to claim 3, characterized
in that the fins (8) on the elastically flexible outer
wall (4) have a smaller radial dimension than the fins

(7) on the outer surface of the partition wall (1).

5. A heat exchanger according to claim 3 or 4, character-
ized in that the fins (7) on the outer surface of the
partition wall (1) and also the fins (8) on the elastical~-
1y flexible outer wall (4) have a trapezoidal cross—éec—

tional shape.

6. A heat exchanger according to any of claims 1-5, char-
acterized in that the inner surface of the tubular, cylin-
drical partition wall (1) has provided thereon a large
number of peripherally extending fins (9) which define
therebetween peripherally extending slot-like flow chan-
nels for said one medium; in that said fins are broken by
a plurality of axially extending slots (10, 11) which are
spaced uniformly around the peripherery of said partition
wall and which serve alternatively as distribution chan-
nels (10) and collecting channels (11) for conducting said
first medium to and from said peripherally extending flow
channels; and in that the distribution channels (10) com-
municate with said inlet (2) for said one medium through
apertures (12) provided in a cylindrical sleeve (13)
arranged radially inwards of said fins and abutting the
radially inner edges of said fins, and in that the collect-
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ing channels (11) communicate with the outlet (3) for
said one medium through axially extending troughs (14)

formed in Said'cylindrical sleeve (13).
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