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1 to an intercooler arrangement for a

super-charged piston engine compris-

ing an intercooler (6) for combustion

9 air arranged in the feed air ductwork

51 / 4.1 (4) of the pistpn engine, which inter-
cooler comprises a heat exchanger

/ \ [ \ [ \[ \[ \/ \/ / \ space (12), into which at least one
heat exchanger unit (20) is adapted,

O which unit is provided with at least
/ one support element to support the

i flow channel of the heat exchanger

unit. The support element (22) is de-
tachably attached to the side
wall/support structure (16) of the in-
tercooler by means of an intermediate

8 part (32).
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INTERCOOLER ARRANGEMENT FOR A SUPER-CHARGED PISTON ENGINE

The present invention relates to an intercooler arrangement for a super-charged
piston engine according to the preamble of claim 1 comprising an intercooler for
combustion air arranged in the feed air duct-work of the piston. engine, which
intercooler comprises a heat exchanger space consisting of essentially gastight side
walls, into which space at least one heat exchanger unit is adapted, which unit is
provided with at least one support element to support the flow channels of the heat

exchanger unit.

In a combustion engine p-rovided with a su:percharger it is known to use a so-called
intercooler, which s adapted.in the feed air duct-work of the-engine. after the
compressor of the supercharger. The air heated in the compressor may be cooled
by the intercooler, whereby,the mass flow of the, cooler ar becomes larger and thus,
the,conﬁbu'stipn ‘pr_ocessﬂobtains quantitatively_ more ‘.oxygen_."_l,'he air cooled‘;‘by ithv.e
intercooler also cools down the componentsof the feed air duct-work and even the

valves of the engine more efficiently. ..

An intercooler is typically. a heat exchanger transferring heat from.the combustion air
to _.avflui:d of relatively low temperature, such as water. Typically, the fluid is arranged
to flow inside the tubes of the intercooler, whereby the air, accordingly, is arranged
to flow. outside the tubes. The outer surfaces of the.tubes are typically provided with__
fins by means of Wthh the heat-transfer coefF C|ent of. the outer surface is. |mproved .
The tubes are arranged sude by S|de forming parallel tube bundles |n which the.v
ends of the tubes are connected to one another as desired, e.g. by means, of flow:‘

elbows and/or end collectors thus forming a heat exchanger unit

One mtercooler has typically a plurality of heat exchanger units consnsting of tube
bundles and arranged successwely in 'the flow direction of air T o

The heat exchanger units. of the mtercooler as. well as their tube bundles need to. beE
supported so as not.to. V|brate substantially due to the ex0|tat|ons produced by, the
engine Especially an mtercooler attached |n conjunction wrth a plston engine |s |n;

addition to the mechanical wbration of, the engine exposed to alr or gas vrbra_ on'
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prevail'ing in the feed air duct-work produced e.g. when the valve mechanism opens

or closes the connection to the combustion chamber of the engine cylinders.

From prior art it is known to use tube supports in the tube bundles of the heat
exchanger units for connecting adjacent tubes to one another in such a way that the
respective positions of the tubes are maintained. The tube supports are for instance
thin plates provided with holes, through which the tubes in the tube bundle pass
substantially perpendicularly with respect to the plane of the plate. The fit between
the tubes and the holes is tight enough for preventing the tube from moving
essentially in the hole in a direction deviating from the longitudinal direction of the
tube. Typically, the gas to be cooled, i.e. the air to be fed into the engine, is
arranged to flow. between the tubes mainly in perpendicular direction,with respect to
the tubes In the arrangement of thrs krnd for attachrng the heat exchanger unrt to
the body of the intercooler, it is known to utilise crossbars, the ends of which are
fastened to the body of the intercooler so, that the crossbar is. located at the tube
support of the. heat exchanger unit parallelly therewith. The tube support i typically
a rectangular-shaped plate situated in the heat exchanger unit in the flow direction

of air and its two opposite edges are supported onto.the body, of the intercooler.and

the two other edges.are provided with said crossbar. . The crossbars are fastened by
utilising pretension that compresses the tube. support of the heat .exchanger unit. at
the. same trme as, the .ends of the. crossbars are attached to. the body of the
rntercooler_._ln thrs__wa\y,' th.e.heat exchanger. unit rs_,squ_e}e‘zved between two crossbars.
The rrsk rnvolved in the structure of thrs krnd rs that the supportrng effect of the
crossbar for the tube support and thus for the tube bundle erI be weakened in the

course. of trme e. g due to the wear, of both the crossbar and the tube. support AIso

:the Ioosenrng of the clamprng of the crossbar ends may resuIt rn the weakenrng of

the supportrng effect

PR

Thus the purpose of the present rnventron rs to provrde an rmprovement to the prror
art by drsclosrng an rntercooler arrangement for a., super-charged combustron
engrne which is more durable and srmpler to rnstall than the prior art solutrons “
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The intercooler arrangement according to the invention is characterised in what ‘is

disclosed in the characterising part of the appended claim 1.

According to one embodiment of the present invention an intercooler arrangement
for a super—charged' piston engine comprises an intercooler for combustion air
arranged in the feed air duct-work of the piston engine, which intercooler comprises
a heat exchanger space, into which at least one heat exchanger unit is adapted, and_
in which heat exchanger unit at least one support element is arranged to support the
flow channels of the heat exchanger unit. It is characteristic of the intercooler
arrangement that the support element is detachably attached to the side

- wall/support structure of the intercooler by'means of an intermediate part.

s

The support element is a plate structure, through which the flow channels of the
heat exchanger unit are arranged to extend. The support element and the flow
channels, are.located in essentially. perpendicylar, direction, with. respact. to. one
According to one embodiment }the‘ row. channeuls“of the heat exchanger unrt
comprise tubes whrch form the face end of the heat exchanger unit,. whereby the
support element protrudes at. Ieast partlaIIy out from the face end and. the support
element .is attached to the side. wall/support structure of the. heat. exchanger
arrangement by means of the protrudrng attachrng part. .
The mtermedrate part comprrses preferably two srdes by means of whrch the
rntermedlate part |s attached to both the attachlng part and the srde waII/support
structure and WhICh are Iocated perpendrcularly wrth respect to one another and the
shape of the surfaces of WhICh corresponds to the shape of the contact surface of’
the attachrng part arranged in the support element as well as to the shape of the'

e

contact surface'of the side. wall/support structure oot
The mtermedrate part |s detachably attached to the support element and to the srde.
walI/support structure of the mtercooler The attachrng |s preferably realrsed by a
screwed Jornt in such a way that the support element |s attached to two opposrte'
side waIIs/support structures of the heat exchanger arrangement Then ‘one side of
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the intermediate part comprises preferably a hole provided with an internal thread
for attaching the intermediate part to the side wall/support structure. | |

Additional characteristic features of the invention are disclosed in the appended

claims.

In the following, the invention and its operation will be explained with reference to
the appended schematic drawings, of which " ' o

- Figure 1 shows a super-charged piston engine according to one embodiment
of the invention, N |

. Figure 2 shows an intercooler arrangement according to.one embodlment of
the |nvent|on , S v " _

- Figure 3 shows the Cross- sectlon -1 of Flgure 2

- Figure _4 'shows an ,,tl,ntercooler arrangement, acc_o_rding{ to A_'.anothe_r
embodiment according to the invention, and |

- Figures 5 - 7 show yet some other intercooler arrangements according to the

embodiments of the invention.

Figure‘ 1 shows schernatically a turbocharged piston engine 1. The engine
comprises, inter alia, an engine body 2, to which eg. thecylinders and cylinder
heads are connected. The engine comprises feed air duct-work 4, which is arranged
to transport combust|on air.to the cyllnders of the _engine 1. The first, end of the
combustlon air duct-work compnses a dlstrlbutlon part 4.1, by WhICh air is dlstrlbuted
to each cyllnder The second end of the feed a|r duct—work 4 is in connection to the
compressor part 5. 1 of the supercharger 5 The feed a|r duct-work 4 |s prowded with
an mtercooler 6 WhICh is. arranged after the compressor part 5. 1 in the row d|rect|on'
of air. The mtercooler .6 is attached to.the engine 1 by means of the body 8 of the

mtercooler. .

The "structore of'th‘e‘ inlt\erco'oler'according to one embodiment of the invention is
descnbed wrth reference to Figures 2 and 3 In Flgure 2 the mtercooler 6i is shown
as a Cross- sectlon at two dlfferent pomts |n the ﬂow dlrectlon of a|r The sectlon on
the Ieft |n the flgure is a cross sectlon of. the |nner part of the mtercooler 6 |n the
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middle of one row of superimposed tubes 10. The section on the right is the
intercooler seen from the front. Figure 3 shows the section 1lI-11l of Figure 2.

The intercooler is a heat exchanger, in which gas, i.e. combustion air, is arranged to
flow in the heat exchanger space 12 of the heat exchanger. The intercooler
comprises side walls or support structures 16 for supporting and/or attaching the
heat exchanger. The reference number 16 may, depending on the embodiment,
refer here to the actual gastight side wall, which delimits the heat exchanger space
12. Optionally, the reference number 16 may refer to the support structure 16,
whereby the heat exchanger unit 20 is su.pported onto the support structure 16. If
the heat exchanger is supported onto a")separate support structure, the support
strusture is.adapted within. 3 separate gasfight enclosure, or the. support_structure
comprises a gastight endlosure.- |

A heat exchanger un|t 20 wrth row channels here consrstlng of tubes 10,{
arranged into the heat exchanger Space. 12 The tubes. 10 are arranged marnly
transversely with respect to the flow direction of air so that the air. may flow. past the
tubes on the outside. A fluid, such as treated water, is. aranged to flow, inside. the
tubes, to which fid the heat of the combustion aif is transferred in the intercooler. .

Fins 14 are preferably arranged on the outer surface of the tubes onIy a part of
which frns are shown here for the sake of clanty The type, shape and size. of the
fins may, as such, vary from case to case.

The tubes 10 of the heat exchanger unit 20 are supported onto one another by
means of support elements 22 Accordlng to the |nvent|on a support element |s also
an element by means of whrch the heat exchanger un|t rs attached to the srde
waIIs/support structure 16 of the mtercooler The support element 22 is. preferably

[V

plate, |nto WhICh openlngs 24 for the tubes 10 are arranged The t _ ‘
support element are Iocated essentlally |n perpendlcular d|rect|on wrth respect to'
one another The' support element compnses an attachmg part 26 by means of\
WhICh rt is detachably attached to the srde waII/support structure 16 of the
mtercooler The attachlng part 26 consrsts of the area of the support element 22 that

is free from openlngs 24 and Iocated |n the perlphery ‘of the support element The
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size of the attaching part is such that e.g. a bolt joint 25 may be used relia'bly for the
attachment. An intermediate part 32 is arranged onto the side wall/support structure
16 at the attaching part 26 for providing the attaching of the heat exchanger unit 22.

The intermediate part 32 comprises two sides, which are located perpendicularly
with respect to one another and the shape of the surfaces of which corresponds to
the shape of the contact surface of the attaching part 26 and, on the other hand, to"
the shape of the contact surface of the side wall/support structure 16. A recess 321,
preferably a blind drilling, is arranged on one of these sides, which recess is
provided with an internal thread 322. As there is a hole arranged in the side wall
and/or in the support structure 16 at the point corresponding to the drilling 321, the
rntermedrate part may. . be attached to. the srde waII and/or support structure by
means of a screwed Jornt 323. The screw of the. screwed joint 323 is rnserted into
the. thread of the rntermedrate part from the outsrde In thrs manner, the posrtron of
the heat exchanger unit 20 on the side wall/support structure 16 is determined on
the basis of the Iocation:of the holes arranged for the attachment of th‘e. intermediate
part 32, and the position of the intermediate part 32 with respect to.the. support
structure 16 can be easily changed. In vthis.embodiment the intermediate, part is a

rectangular prism...

f;igure 5 shows an embodiment operating .in.a similar way. There, the intermediate
part 32 consists of two pIanar parts . Iocated perpendicularly vrrith respect to one
another one of whrch parts is provrded wrth a recess. The recess 321 is preferably a
blrnd drrIIrng provrded wrth an |nterna| thread 322 The mtermedrate part accordrng to
Frgure Sis prefe_rably an‘angle iron.

The tubes of the heat exchanger unit 20 form a so- caIIed face end S whrch is
Iocated perpendrcularly with respect to the ﬂow drrectron A of gas (Frgure 3)
Preferably, the support element 22 protrudes out from the face end to the opposrte'
srde wrth respect to the tubes of the heat exchanger unit. In Frgure 3 the support
element extends from the face end agarnst the ﬂow drrectron of gas o

The mtercooler arrangement |s embodred so that two srdes 221 of the support
element 22 are in mechanrcal connectron to the srde waII/support structure 16 rn
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such a way that the sides 22.1 of the support element are pIaced'against the side

walis/support structures 16. In practise, this arrangement supports the support
elements and thereby also the heat exchanger units in their places. Although not
shown in the figures, auxiliary elements between the wall and the support element,

such as guide and/or safety rails, may be used for this purpose.

Figure 4 shows an embodiment, in which also a crossbar 30 is attached to the same
intermediate part 32 as the attaching part 26 of the support element 22 in order to
support the opposite sides 16 onto one another. Figure 6 shows another
embodiment, in which the intermediate part 32 is formed of the end section of the
crossbar 30, whereby a separate intermediate part is not necessarily required, and
the crossbar is. attahed directly to the side wallisupport structure 16 by means of a
screw : . ; ) siat S gt
GO U L Ly 0 L e T e ben® ) U IR i e T
Figure, 7..shows an embodiment, in which the, intermediate parts 32 are. placed o
such sides 22.1 of the __support -element 22 that are .in oonnection to the sfde
waII/support structure 16. The sides 22;1 of the support element are placed against
the srde walls/support structures 16 and the support element comprrses an attachlng,
part 26 |n the vrcrnrty of the srde 22 1, by WhICh attachlng part the support element is
attached to the.intermediate part 32. The intermediate part 32 js attached to the side.
vv:allllsupport. struo_ture 1.6;,_byfmeans of a bolt joint in a,simtlar way as, in—.th‘\eothe,‘l_',
above;descri bed embodiments.

It |s to be noted that onIy a few most advantageous embodrments of the |nvent|on'
are descnbed |n the above Thus |t is clear that the |nvent|on |s not I|m|ted to the
above descrlbed emboduments but may be applled rn many ways |n conjunctlon;
wrth drfferent plston englnes wrthln the frame of, the appended clalms The cross-)
sectlon of the tubes may also be eg., ovaI mstead of round .and plate structures
may as weII be utrlrsed mstead of tubes The |nvent|on may. be applled both to four-i
stroke and two stroke englnes WhICh are, drrven by I|qU|d and/or gaseous fuel The
features descrrbed |n conjunctlon wrth the drfferent embodlments may be used |n’
conjunctlon with other embodrments as weII and/or varrous comblnatlons of thet‘
descrlbed features may be made wrthrn the frame of the baS|c idea of the rnventlon :
|f SO desrred and if technrcal feasrbrhty for th|s exrsts
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CLAIMS

1. An intercooler arrangement for a super-charged piston engine comprising an
intercooler (6) for combustion air arranged in the feed air duct-work (4) of the piston
engine, which intercooler comprises a heat exchanger space (12), into which at
least one heat exchanger unit (20) is adapted, and in which heat exchanger unit at
least one support element (22) is arranged to support a flow channels (10) of the
heat exchanger unit, characterised in that the support element (22) is detachably
attached to the side wall/support structure (16) of the intercooler by means of an
intermediate part (32).

2. Anmlntercooler arrangement according to claim 1, characterised in that the
support element (22) is attached to two opposite side walls/support structures (16)
of the heat exchanger arrangement. .

3 An mtercooler arrangement accordlng to. anyone of the precedlng cIarms
characterlsed in that the support element (22) comprises a plate structure, through
whrch the flow channels (10) of the heat exchanger unit are arranged to. extend

4 An mtercooler -arrangement according to clarm 2.0r 3, characterused in.that the
support element (22) and the flow channels (10) are located in essentially

perpendrcular direction with respect to one another.

5 An mtercooler arrangement accordrng to claim 1, characterised. in that.the
support element. (22) is arranged in conjunctron with the side wall/support structure
(16) at its two srdes

T ‘_‘.'.yv“_:,_'.,’;‘}

6 An mtercooler arrangement accordlng to clarm 1 or 2 characterlsed rn th; “

flow channels of the heat exchanger unlt comprrse tubes (10) whrch form” he face
end of the heat exchanger unit, and that the support element (22) protrudes at Ieast

partially out from the face end. . )
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7. An intercooler arrangement according to claim 1 or 6, characterised in that the
support element (22) is attached to the side wall/support structure (16) of the heat
exchanger arrangement by means of an attaching part (26) arranged in the support

element.

8. An intercooler arrangement according to claim 6, characterised in that the
support element (22) is attached to the side wall/support structure (16) of the heat
exchanger arrangement by means of an attaching part (26) protruding out from the
face end (S).

9. An intercooler arrangement accordiné to claim 1, characterised in that the
interrnedtate part (32). ccmprise_s_twc sides, which are Iocat_ed.per_pendi‘lcutarl‘.y' with
respect to one anotherand the shape of _the surfaces cf which.ccrre‘svpcnds to .‘the
shace of the contact surface of the attaching part (26)- arranged .in thev support
element (22) and to the shape of the contact surface of the stde waII/eupbcn
etructure (16).

10.. An inte‘rcool'er arrangement .according to claim 1‘ characterised in that the
|ntermed|ate part (32) is detachably attached to the support element (22) and to the
side walI/support structure (16) of the intercooler.

11. An intercooler arrangement according to claim 1, characterised in that the
intermediate part (32) comprises on one side a hole (321) provided with an.internal
thread for attaching the intermediate part (32) to the _side wall/support etructure (16).

12, An intercooler arrangement acccr_ding to _anycne of the p_reced‘i’ng lcla}i'n'_'ts,
characterised in that each support element (22) is attached to the side wall/support
structure (16) of the intercooler by means of at least two intermediate parts (32).

13 An mtercooler arrangement accordlng to anyone of the precedlng clarms A= 11
characterlsed |n that the, posntlon of. the heat exchanger unlt (20) on the srde
wall/support structure (16) |s determined on the basis of the position of the holes
arranged for the a‘_ttachrnentotj;the intermediate part (32).
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