1 SYSTEM FOR COOLI NG AN ELECTRI CAL BATTERY, AND BATTERY | NCLUDI NG SUCH A
SYSTEM 5The present invention relates to a systemfor cooling an el ectrical

battery designed to be fitted to a land, marine or aria! vehicle. In
order to satisfy the objectives of reducihg em ssions, notor-vehicle
manuf act urers have been steered toward vehicles of the all- 10 electrical

el bt rical mohi SL8 TEMFOR'CQO6F NG ACEERETRICRE SATTERT AP BATRRY:
el ectrical machines are power edNGLUPINESWEHIABYSIEMIch as battery packs
conprising several unitary cells. As an exanple, lithiumion batteries are

particularly_w dely roved. in the electrical-vehigcle or hybrid .
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i ncrease the rahgiéergidesigoed &hbefited to a land, marine ar griglelehigle.ar e under st ood to
be an el ectrochem cal el enent contained in an individual covering furnished

with a positive electrod nd a. negative electrode. 20"Battery pack” is
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mor e conpacts el betausealf theit bighispscifibienerdiesivhigh Swfif fecinersase theerarige afover
the increasing ganppgsed N el ectricity on board the vehicles associated with

the nunmerous functions.(braking assistance,, e|lectrical steeri etc.) that
t hese vehicles may ofl‘?r\étéfy gﬁl&i?riec‘alrl“?‘%f?topﬁetob k-t ieg%drgf’%e@l?@[%!ﬁ'%ﬂ“to
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mechani cal or eheghbhiivabledRiders under the hood or on the chassis of the

vehi cl es. . -
20 “‘Battery pack” is understood to be a set comprising several

permanently electrically connected unitary cells, the terminals, the covering
and the marking.

These cells heat up in operation depending on the conditions of use
and it is known practice to fit these batteries with a cooling installation

25 using a flow of air or liquid circulating all around the unitary cell in order to
cool the cells.

Such a cooling solution is not optimal in terms of bulk. Specifically, it
is necessary to maintain a sufficient spacing between cells for the
circulation of the coolant around the cells. However, the manufacturers of

30 electrical or hybrid vehicles require more compact electrical batteries while
having sufficient power to cover the increasing demands in electricity on
board the vehicles associated with the numerous functions (braking
assistance, electrical steering, etc.) that these vehicles may offer.
Specifically, the batteries are subjected to considerable space limitations

35  because of the presence of numerous mechanical or electrical members
under the hood or on the chassis of the vehicles.

Another problem encountered in this type of cooling solution is due
to the fact that the fluid does not circulate evenly in the spacings, causing



Anot her probl em encountered in this type of cooling solution is due to the
fact that the fluid does not circulate evenly in the spacings, causing - 2
- poor cooling of the cells, which could in tinme lead to a mal functi on of
the battery associated with | osses of integrity of certain cells.

Anot her probl em encountered in the current cooling solution is associated
with pollution by the air over all of the contact surfaces. 5 Moreover, in
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lesser size depending on the equipment chosen but in all cases greater

than conventional batteries.

25 Howeveer, it is known that the batteries are subjected to
considerable space limitations because of the presence of numerous
mechanical and/or electrical members under the hood or on the chassis of
the vehicles.

The objective of the present invention is therefore to propose a

30 cooling system designed to cool a battery comprising at least one
arrangement of cells contained in a casing that is simple in its design and
in its operating mode, economical and making it possible to effectively and
evenly cool the cells while significantly reducing the volume of the battery,
this compact electrical battery being capable of providing energy densities

35 as great as the batteries of the prior art.

A further subject of the present invention is an electrical battery that
is simple in its design and in its operating mode, economical and making it



A further subject of the present invention is an electrical battery that is
sinple inits design and in its operating node, econom cal and nmaking it -
3 - possible to preserve the integrity and the service life of the
energy-generating cells that it conprises. An addi tional subject of
the present invention is an electrical battery naking it possible to vary

t he nunber of energy-generating cells depending 5 on the capacity
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the battery casf '®which is usually nmade up of a plate can
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The heat originating from the cells is discharged uniformly to this
25 surface of the battery casing. This surface which is usually made up of a
plate can therefore be easily cooled by cooling means.
The battery casing and the covering of the cells are made in a
thermally conductive material such as aluminum.
According to one embodiment of the invention, this system also
30 comprises a compression means exerting on said cells a compression
along or substantially along the longitudinal axis of the arrangement such
that the cells of said arrangement are pressed against one another, this
compression placing the cells thermally in contact with one another such
that said at least one arrangement of cells forms a single uniform block.
35 This embodiment makes it possible {o further reduce the bulk of the
cells by entirely removing the spacings while improving the discharge of
heat by causing the lateral walls of the covering of the cells o participate.



- 4 - Preferably, said conpression neans conprises at |east two conpression
plates, two of said plates being placed each at the ends of said at |east
one correspondi ng | ongi tudi nal arrangenent of cells. Pref erably,
one of said conpression plates forns an integral part of 5 said casing.
According to one enbodi ment of the inventhop, sai d heat-di ssi pation surface
consists of the bottomof said casing thermally placed in contact wth the
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The addition of the intermediate plates makes it possible to facilitate
and increase the discharge of heat by the convection phenomenon. These

25 plates may be made of an aluminum or graphite or any other thermally
conductive material.

Preferably, said layer or layers consists or consist of a thermal gel
allowing a uniform and homogeneous application over the internal surface
of the bottom and on the base of the plates. The air is expelled by virtue of

30 the squashing of the gel due to the weight of the cells.

Preferably, said cooling means comprise at least one connection
between the bottom of the casing and a mass so as to create a path for
discharging the thermal energy stored by the bottom to said mass.

Alternatively or in addition, said cooling means comprise a fluid-

35  based cooling device installed close to the casing or a cooling device of the
phase-change type.

As an illustration, this cooling device of the phase-change type
comprises one or more Peletier-effect modules.



As an illustration, this cooling device of the phase-change type conprises
one or nore Peletier-effect nodules. - 5 - Preferably, said cooling device
is a coolant-circuit device. Preferably, said cooling device is a

ventil ation device. The invention also relates to an electrical
battery conprising a casing and a set of energy-generating cells.
5According to the invention, - said battery conprises at | east one
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casi ng by rregns of sgi d @mgr&g& on . .neans, which is at |east partly
attached to 3aid casiHg B)9L PEdAHENC renber s and said battery conprises a
cool i ng system this- coslid hgtterys cemprisds abigast ginegloagitidingt amargement
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makes it possi bbeatleast one of said electrically insulating and thermally conductive layers
consisting of a thermal gel.

The energy-generating cells of a longitudinal arrangement are
consequently not attached directly to the casing; they are held in position

25 only by means of the compression means of this arrangement which exerts
a uniform compression on these cells, said compression means of this
arrangement being secured to the casing of the battery.

These energy-generating cells are, for example, cells of the metal
sodium chloride type such as ZEBRA (Na-NiCly) cells, Ni/MH cells, lithium

30 polymer cells, lithium phosphate cells or else lithium-ion cells.

These energy-generating cells advantageously have a metal
prismatic casing which comprises a large base providing a considerable
thermal-exchange surface with said at least one electrically insulating and
thermally conductive layer.

35 Moreover, the thermal gel advantageously makes it possible to
provide an immobilization of the cells of the arrangement on the wall of the
casing when the heat-dissipation surface is formed by one of the walls of
the battery casing, for example its bottom plate. This immobilization makes



provide an immobilization of the cells of the arrangenent on the wall of
the casi ng when the heat-dissipation surface is fornmed by one of the walls
of the battery casing, for exanple its bottomplate. This i mobilization
nmakes - 6 - it possible to conpensate, on the one hand, for the possible
surface irregularities of the wall of the_ battery casing and, on the other
hand, to absorb the alignnment differences of the cells held in conpression
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- the thermal ge! forming said at least one electrically insulating

20 and thermally conductive layer is at least partially polymerized or not
polymerized,

- said compression means are configured such that said cells of
said at least one arrangement are set back from said heat-dissipation
surface, said at least one electrically insulating and thermally conductive

25 layer formed of a thermal gel being placed at least partially between said
cells and said heat-dissipation surface,

- at least certain of said cells of at least one longitudinal
arrangement comprise an electrically insulating and thermally conductive
layer consisting of a hardened thermal gel, said layer being pressed

30 against one of their walls while being held in position by at least one
retaining element,

- said retaining element is formed from a heat-shrinkable film, this
film covering only the periphery of said electrically insulating and thermally
conductive layer,

35 - this battery comprising at least two longitudinal arrangements; it
comprises one compression means for each of these arrangements,

- said compression means is/are adjustable to reduce or increase
the longitudinal dimension of said arrangement(s),



30 against one of their walls while being held in position by at |east one
retaining el enent, said retaining elenent is forned froma

heat - shri nkable film this filmcovering only the periphery of said
electrically insulating and thermally conductive |ayer, 35-this battery
conprising at |east two longitudinal arrapgenents; it conprises one
conpression neans for each of these arrangenents, - said conpression
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celI's but al so GRRLMGLAGHARS IHF ARe PEHERM e stresses being exerted in the upper
portion of the battery being transmitted directly to the botiom of the casing

15 by the plates.

This geometry of each longitudinal arrangement makes it possible not only
to protect the energy-generating cells but also their connection systems.

- at least one of said compression plates can be moved in said
casing.

20 Purely as an illustration, said compression plate comprises lugs laterally
allowing a translational movement of this plate along guide rails placed on
at least a portion of the bottom of the casing. This plate aiso comprises
locking members.

Alternatively, since the compression plates are connected together by tie-

25  rods, these tie-rods are adjustable lengthwise in order to allow a movement
of the movable compression plate. As an example, these tie-rods are
telescopic tie-rods.

- one of said compression plates forms an integral part of said
casing.

30 Said compression plate is for example a wall of said casing.

- said compression means also comprises or comprise at least
one intermediate plate placed between two energy-generating cells in order
to provide a uniform compression of said generating cells of said
corresponding longitudinal arrangement(s),

35 - said plates are connected together by at least tie-rods,

- said arrangements being placed side by side, at least certain of
these plates comprise cutouts to ensure the interaction of the latter for the
purpose of reducing their bulk.



- at least one of said conpression plates can be noved in said casing.
20Purely as an illustration, said conpression plate conprises |ugs
laterally allowing a translational novenment of this plate along guide rails
pl aced on at | east a portion of the bottomof the casing. This plate al so
conprises |ocking nenbers. Alternatively, gsince the conpression plates are
connected together by tie- 25 rods, these tie-rods are adjustable
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interlocking nmakes jt possible to create a.cqhesion between the
arr angement o | gk POTIbIRAE Rafk & cPRerr (e EOReR Bl Tt out's al 1 ow an
al i gnment or subst angl geblyong eicirigalie insutsting lkadt therayscasfductive petsiscut i ve

arrangenents t hitgelosé®Beficdd thy dhd8cutids eRBrdyldaretdtig @s of af leh&ndid udi nal
arrangenments placed flat, on the bottomof the battery casing, this
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these arrangenepssailigtefion! MnggnggdﬁGdé éfd;&gﬁt%rrg_fore possi ble to have a
conpact el ectri %lry gg&én%&’éously, the thickness of this insulating plate is less than or
equal to 1 mm, and even better 0.5 mm so as not to compromise the
compactness of the electrical battery.
20 - insulating cross-braces are interposed between the
arrangements.
The invention also relates to a motorized vehicle fitted with at least
one battery as defined above.
Preferably, said mass consists of the chassis of said vehicle which acts as
25 a veritable radiator in order o cause the heat stored in the heat-dissipation
surface of the casing {0 be dissipated.
This motorized machine may be a vehicle of the all-electrical type or of the
hybrid type. This vehicle may be a vehicle for transporting people and/or
goods, a worksite machine, a marine vehicle or else an aircraft.
30 This vehicle may be fitted with wheels, tracks or else a combination of
these elements.
The invention will be described in greater detail with reference to the
appended drawings in which:
- figure 1 shows schematically a side view of a longitudinal
35 arrangement of an electrical battery furnished with a cooling system
according to a first particular embodiment of the invention;



at least one electrically insulating and thermally conductive plate is

I nt erposed between two consecutive energy-generating cells of at |east one
arrangenent. 15Preferably, these insulating plates are inconpressible
plates. As an illustration, they can be nade of glass fibers. Very

advant ageously, the thickness of this insylating plate is less than or
equal to 1 mm and even better 0.5 nmmso as not to conprom se the
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i nt er posed bet ween. ements.
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of two | ongitudiasedrdmgrtargmeend papicalee émbodindsyt of theeineéntion; el ect ri cal
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furnished with a cooling system according to a variant of the second

15 embodiment of figure 5;
- figure 7 is a partial view in perspective of an electrical battery
according to a third embodiment of the invention, the lateral walls and the

upper wall of this battery having been omitted for the purpose of clarity.

20 Figure 1 shows an electrical battery 1. The concept of electrical battery is
understood in the present invention to cover any device forming a
rechargeable reservoir of electrical energy.

This electrical battery comprises a casing made of a metal such as steel or
aluminum. This casing has a generally parallelepipedal shape provided

25 usually with a bottom 12 and lateral walls 14. It is usually divided into two
compartments. One of the two compartments comprises a battery pack and
the other a set of electronic circuits. The battery pack is formed of a
plurality of energy-generating cells 2 which in this instance, for exampie,
are lithium-ion cells in a prismatic casing.

30 In figure 1, the cells 2 are distributed in a column or longitudinal
arrangement, being aligned paratlel to one another.

Preferably, these cells are elongate and placed vertically in the casing with
their large dimension oriented parallel to the lateral walls of the casing. But
they may also be placed lying down with their large dimension oriented

35 parallel to the bottom of the casing. Each of the cells is furnished with a
positive terminal 2A and a negative terminal 2B.

The cells are each contained in a covering which is made of a thermally
conductive material such as aluminum. This covering is usually furnished



figure 3 shows schematically a front view of two |ongitudinal 5
arrangenents placed side by side furnished with a cooling system accordi ng
to a variant of the first particular enbodi nent of the invention; figure 4
shows a front view of a plurality of |ongitudinal arrangenents furnished
with a cooling systemaccording to the e di rent of figure 3; 10-figure 5
shows schenatically a side view of a |ongitudinal arrangement of an

el ectrical batt g é%'é@é af@egndwstdésm &Q@urir@gth%%ﬁ&ﬁll@ﬁ@:ﬂ'ﬂ% Bgttér@ ﬂné%%cond
particul ar enbodi mant of g i nve from

bove of a I ongCEUETRILPasy Bt BEre PP sPeHREs Pl @ BoBinarg
according to a aarti)@tmnalotf)perh@n@é@mn@aﬂsee@b(ﬂil e sit b@ﬂ'\NefelngtWCe alliceptﬁd’ﬂlgure 7
is a partial vi %pé}aﬂﬁéﬁmgtlve of an eI ectrl caI battery according to a
third errbodl of t1h i nvent | ﬁ | at er § :El t lgtp%fr wal | of
this battery %ebe PYGit T8 ”%ﬁys e 2B 89 I & "E‘&?emﬁ Were 1
shows an el ectrllrw&ntlmtmsysyﬁteﬁrhe Imlﬂt\mt%fbyea@cqimtﬂ@a"yb@ﬁuléhryg iand
understood in tﬂ%rﬂaﬁ?%ﬁndh@ﬁ&@”“lé;}éﬁ 8Qn@ﬂy®redaeatw&w R bhasd 1@ ¢ the

rechar geabl e reser v0| r of en ectrical batt
conprises a cascRE MY ao‘?ﬁ% ﬁ?lﬁss%@ﬂggggg‘[t%@? %H’r% Lﬂ#‘nﬂﬁ%h{)g @r%am ng
has a general | ytfpabaﬂtermp@pk peuwartgieapel his fyet8dlamsubadidsg W @ftﬁaﬁb@ft tom 12

and | ateral jpal |tﬁ?e ééus it cdritadiSUM {h\é shienslag ;hrtsreert t@d.@@rﬁmgét.mnuﬁfor@e of
the two conpartne

tt th t
el ectronic ci rcﬂqqnger %ﬁ@ﬁ%ﬂaﬁra % Ig%fwéraﬁ)%frque%q\ QFW%FEH? g
ener gy- gener at i hgttew! Wbeﬂ)QbhrmﬂnZ iof t%nmpssmgélnumﬁmmsmne anchths eamar@at—

Idlt[ll ugﬂtog cel Idﬁs,sl;ﬁnanenﬁéé@m%h%ﬁﬁwlﬁhetﬁednﬁuféne Ve 1 the cells 2 are” |
istributed in r Lhal .arr a n aralle
o one anot her . EFEParfape ehaeld By §hEREaRYLY oA e et e cal |y
in the casi hg wibotiomh desighed de bé npacicdiin ordndantt editipathal ba;ee toh thiecelkt er al
wal | s of the ca%bﬁ@me@qﬁ thIstgRy al so be placed lying down with their

large dinensi onT%r é:c?o tﬁss heat-dissipation surface which usually takes the form of a
plate, it is possible to envisage placing it in direct contact with a mass or a
radiator (not shown). As an example, in the case of a motor-vehicle

20  application, the bottom plate is placed in direct contact with the chassis of
the vehicle; the heat is then transmitted to the whole of the chassis acting
as a veritable radiator.

In order to be able to cool the plate rapidly, it is possible to install a coolant
circuit under the bottom (not shown). This fluid may be heat-transferring

25  liquid or air. It is possible to envisage also placing a temperature sensor on
the bottom plate. The temperature measurements make it possible to
control the cooling device.

The cooling system according to the invention may be implemented for a
battery pack in which the cells are spaced apart from one another.

30 In a preferred embodiment of the invention, the cooling system comprises
compression means which make it possible to press the cells against one
another.

Figure 2 shows an exampie of a battery pack comprising two columns 3, 4
of cells. The cells 2 of each column are held together by two compression

35 plates 5, 6 placed at the ends of the corresponding column 3, 4. The
compression plates 5, 6 of each column exert on the cells 2 of the column
3, 4 a compression along the longitudinal axis of this column.



35parallel to the bottomof the casing. Each of the cells is furnished with
a positive termnal 2A and a negative termnal 2B. The cells are each
contained in a covering which is made of a thermally conductive nateri al
such as alum num This covering is usually furnished - 10 - with a base 16
and sides 15. During the operation of the pattery, these cells heat up, so
It Is necessary to cool these cells so as to keep the cells at an opti mal
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thermally conductive layer 8. This increases the surface area of thermal
20  exchange. Also the fact of pressing the cells against one another makes it
possible to significantly reduce the bulk of the battery pack.
In order to further increase the thermal exchange by convection,
intermediate plates are placed between two consecutive cells, Figure 3
shows an example of this plate 9 having an L-shaped profile. But it is also
25 possible to envisage a plate having an I-shaped or H-shaped profile
oriented horizontally.
In figure 3, the two faces 9A, 9B of the branch L are in contact with the
adjacent faces of the two celis. The base 16 of the two cells is in contact
with the base 9C of the plate by means of an electrically insulating and
30 thermally conductive fayer 10 in order to prevent the presence of any air
gap. The base 9C of the L-shaped plate is then placed in contact thermally
with the bottom of the casing 12 by means of an electrically insulating and
thermally conductive layer 8.
The plate 9 is made of a thermally conductive material such as graphite or
35  aluminum.
Preferably, these layers 8, 10 are formed of a thermal gel or thermal paste
which allows a uniform and homogeneous deposit on the surface of the
bottom 12 and on the base 9C of the plate.



30 In a preferred enbodi nent of the invention, the cooling systemconprises
conpressi on neans which nmake it possible to press the cells against one
anot her. Figure 2 shows an exanple of a battery pack conprising two col ums
3, 4 of cells. The cells 2 of each colum are held together by two
conpression 35 plates 5, 6 placed at the ds of the correspondi ng col um
3, 4. The conpression plates 5, 6 of each ¢ol um exert on the cells 2 of

the colum 3, 4 & QW i@nsfftju%‘zlaih@%ohﬁ@s;'/é?&ﬂ'édéér‘d’ﬁé to&hb%n\m‘ntlbh'c%n% um.
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havi ng an L- sharb'@dt-plselbatsm sBtedceit is al so 25possible to envisage a plate
having an |- shaggg,8re thaeBeHeW I 00k IofBhis TollPhd BPRER. 1AL in the first
20  embodiment shown in figures 3 and 4, in order {o increase the surface area
of thermal exchange, thermally conductive intermediate plates 9 are placed
between two cells. Thermally conductive layers 10, 8 are interposed
respectively between the side 15 of each of the cells 2 and the base 9C of
the plates, and between the base 9C of the plates and the lateral wall of
25 the casing 14. The heat generated by this column is thus transmitted to one
and the same heat-dissipation surface which in this instance consists of the
lateral wall of the casing 14.
More generally, the columns can be installed in various positions
depending on the constraints of integration in the battery housing of the
30 vehicle. The unitary cells 2 may thus be placed upright or lying down, the
positions of the tie-rods 7 then being adapted to maintain a good uniformity
of compression.
Also added are cross-braces made of insulating material making it
possible, on the one hand, to prevent short circuits between the columns 3,
35 4 but also to produce an additional Z-shaped abutment over the whole
length of the columns 3, 4.
Figure 7 is a partial view in perspective of an electrical battery according to
a third embodiment of the invention, the lateral walls and the upper wall of



In figure 3, the two faces 9A, 9B of the branch L are in contact wth the
adj acent faces of the two cells. The base 16 of the two cells is in contact
with the base 9C of the plate by neans of an electrically insulating and
30 thermally conductive layer 10 in order to prevent the presence of any
air gap. The base 9C of the L-shaped platgsls t hen placed in contact
thermally with the bottom of the casing by means of an electrically
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transnitted to eestically chenecdere heat - di ssi pation surface which in this

i nstance consists of the bottom of the casing 12. Figure 5 shows a cooling
system according to a second enbodi nent which can be inplenented when the
battery conprises a single colum of cells. 15 In this battery
configuration, the thermally conductive |ayer 8 thernmally connects the
sides of each of the cells formng the colum with one of the lateral walls
of the casing 14 which in this instance forns one and the sane

heat - di ssi pation surface. Figure 6 shows a view from above of this colum
of cells. As in the first 20 enbodi nent shown in figures 3 and 4, in order
to increase the surface area of thermal exchange, thermally conductive
internediate plates 9 are placed between two cells. Thermally conductive

| ayers 10, 8 are interposed respectively between the side 15 of each of the
cells 2 and the base 9C of the plates, and between the base 9C of the
plates and the lateral wall of 25 the casing 14. The heat generated by this
colum is thus transmtted to one and the same heat-dissipation surface
which in this instance consists of the lateral wall of the casing 14. Mre
generally, the colums can be installed in various positions dependi ng on
the constraints of integration in the battery housing of the



30 vehicle. The unitary cells 2 may thus be placed upright or |ying down,
the positions of the tie-rods 7 then being adapted to maintain a good
uniformty of conpression. Al so added are cross-braces nade of insulating
material making it possible, on the one hand, to prevent short circuits

bet ween the colums 3, 35 4 but al so tompf@dyce an additional Z-shaped

abut mrent over the whole length of the colums 3, 4. Figure 7 is a partial
view i n perspective of an electrical battgmys according to a third

enbodi rent of the invention, the lateral walTs and the upper wall of - 13
- this battery having been omtted for the purposes of clarity. The

el enents of figdre 7ABeciestrieplthatiennrempdsing eéncesingd1) Ard @ e9teoft @rasgyf i gur es

1 to 6 represenigehbrRitifig@BlL) sHabactiedNn thdt! not be described again
herebel ow. This el ectr. '

lcal. battery conprises thre olums 3, 4 7, Whi ch
e placed 8 frat oRb st bmbe SRS C PER Y P gBmett 414
i nsul ating and fereradaby pt st cettainof |sajbeellsotize selin@)off s@id BerRggmgell  ( not

shown) bei ng pl agr@ fresReagding TheCaodBisvitle Weind Kelddcliel Bgbihembyd of the
battery. Between two consecu atter

| 3, 4. f th b
cross-brace 19 icgnﬂr%tt’@éotﬁ',m?ﬂ'té%é?g?g’é‘%gﬁg88ég'dlﬁﬁﬁéﬁﬁgﬂhé@éa'o&?gﬁgt%e whol e
| ength of the B0b¥enhiaiial@g re lawitudingl aks of heerranoementi r conpl et e

el ectrical ppsulati ogaid NBhQRIRI a?rr*éﬂ?@m@ﬁti (R4 5hd sitdcitfd B 8aHtdaRMOf
these colums 3,,4, 17 are feI eitrl cally connect
S comress

d - .14 . - Al . An
el'octrical bat tEPyPY cbhbensiort MR (& BbevhiF™ i af BPsherbat  ng
cells (2), charabeehidiedaichcading (15 byattachaeniongmbergandieshalt | east one

I 'ongi t udi nal arcangesgt bhery Lohpfis@d P¥odling edstens eithigi fodthgsaidese! | s,
the cells (2) of_ sai rra ress agarl(cg?ﬁ%%réﬁy(anot er while

d a [ Pe%e nt %ei ng |
bei ng hel d secur8dP{'8§dt He B{/T%Qec el Biuialing 8N _ SIHEEN sai d
cells (2) aléoniayesdBpowhithothgrroallysohytestst ataldagt teoeg)ist tlesdidjileasdiondl  axi s
of the arrangentgitudinal arrangement with one and the same heat-dissipation surface
(12, 14) placed in said casing or formed by at least one of the walls of said
casing in order to ensure a uniform discharge of the thermal energy
generated by each of the cells of said arrangement to said dissipation
20 surface, said layer or at least one of said electrically insulating and

thermally conductive layers (8) consisting of a thermal gel.

2. The battery as claimed in claim 1, characterized in that the thermal
gel forming said at least one electrically insulating and thermally conductive
25  layer (8) is at least partially polymerized or not polymerized.

3. The battery as claimed in claim 1 or 2, characterized in that said
compression means are configured such that said cells (2) of said at least
one arrangement are set back from said heat-dissipation surface (12, 14),

30 said at least one electrically insulating and thermally conductive layer (8)
formed of a thermal gel being placed at least partially between said cells
and said heat-dissipation surface.

4, The battery as claimed in one of claims 1 to 3, characterized in that
35 at least certain of said cells of at least one longitudinal arrangement
comprise an electrically insulating and thermally conductive layer (8)
consisting of a hardened thermal gel, said layer being pressed against one
of their walls while being held in position by at least one retaining element.



10-said | ongitudinal arrangenment (3, 4) being attached to said casing (1)
by nmeans of said conpression neans (5, 6), which is at |east partly
attached to said casing (1) by attachnment nmenbers and in that sai d
battery conprises a cooling system this cooling systemconprising at |east
one electrically insulating and thermally caonductive 15 layer (8) which
thermal |y connects at least the cells of said at | east one | ongitudinal
arrangenent with one and the same heat-di ssipation surface (12, 14) pl aced

in said casing @r fo t . le ne. of ..t h I Ldi,casjing in
order to ensur e%a _u_nﬁ%ﬂ)r#érgc%sarczaékgﬁ Fh&’%"ﬁ‘e‘ﬁ%ﬁéréﬁtgﬁ%e‘?généﬁt %%lgby each
of the cells of refaintrdaeleaegeiveiormed Nom a hatshiatabin fipodhistlaecovesng | ayer
or at |east oneofly thaigbriphest & Sad lefedtisil addungingnshd fresrmally Yos@ndivet i ve

| ayers (8) cg)nsia}%}gﬂ of a thermal gel. 2. The battery as clainmed in
claim1l1, charac Ized in that the thermal gel formng said at | east one
electrically insulating and thermally conductive 25l ayer (8) is at | east

partially pol ymeri zeth®batiér; J3a1xNRMGI iR fhy ond. of I@mBat 065, \ehasadtérdiedBd i N

claiml or 2, char [ in, th sai onpression aps..are configured
such that said Q%t%(é}o(e%&@g _Sﬁi}e&n %ﬁs g%[g?ﬁsc?ﬁecoé)ﬁ%ﬁ%%a n gsﬁﬁeds@t “¥ck from
sai d heat - di ssi paifiheat-digsipatien surfacei42, 14)30 said at | east one electrically
insulating amd thermally conductive |layer (8) forned of a thermal gel being

pl aced at | east partdial bet ween sai. | I n i.d.h - di_ssi pation
surface. 4. Th& bat T%r bgté\%ryca\saq?w i‘ﬁ Cﬁ%@ 635%8%5?%5%? nfgr%aé,sagzﬁ%(foiggeri zed
in that 35 at Megss easpriienableassianec epnrecipn shetivear tthe nkedtskigpinatighnal

arrangement Conpiise eI, el4eGnti & dhss s01sdl 1Bt dredtedd Pati eor@bEnargirgadHet i ve
| ayer (8) consi ﬁ?lrp]g! of 8 @Ed(fned .t helr,frral E’g?el'd sai.d | ayer being pressed
agai nst one of &P WP SRAT @’B%'fjr?ﬁ A%y & T B@Fti on by at |east one

retaining elenent. - 15 - 5. The battery as clainmed in claim4,

characterized ig thathe dhflefyeiicRimed 6h MERle bf 71 hERR 8! A that said
heat -shrinkable film this film coyer.i

n nly.th eriphery. of, sai d
el ect rical Iy | nSer R0 AgA i eProRliRe b e Rt cedinstacs ara Feging dsviceng
battery as cl ai thedohiaseapngedypef clains 1 to 5, characterized in that said
cool ing system al so conprises cooling neans designed to cool said

g,eaf:hg'r Zilt 22 é Izg } ?ﬁrfﬁégaéé{g @séci%meﬁldn clair%'B,E?\gra%?éer%Hn %?at%laﬁ:! (r:rgoqinbn claim
device is a coolant-circuit device or a ventilation device.

10.  The battery as claimed in any one of claims 1 to 9, characterized in
that said compression means comprise at least two compression plates (5,

25  6), two of said plates (5, 6) being placed each at the ends of said at least
one corresponding longitudinal arrangement (3, 4) of cells.

11.  The battery as claimed in claim 10, characterized in that one of said
compression plates forms an integral part of said casing.
30
12.  The battery as claimed in any one of claims 1 to 11, characterized in
that said heat-dissipation surface consists of the bottom of said casing (12)
thermally placed in contact with the base (16) of each of the cells (2) of
said at least one arrangement (3, 4) by means of said at least one
35 electrically insulating and thermally conductive layer (8).

13.  The battery as claimed in one of claims 1 to 12, characterized in that
it also comprises at least one intermediate electrically insulating and



means conprise at | east one connection between the heat-dissipation surface
(12, 14) and a nass so as to create a path for discharging the thernal
energy stored by said surface to said nass. 8. The battery as clained in
claim6 or 7, characterized in that said cooling neans conprise a
f1uid-based cooling device or a cooling_dgyice of the phase-change type.
209. The battery as clainmed in claim8, characterized in that said cooling

device is a cooltaginmatly coHiilictie\iae (9) placd®Beivieahi 1o ddrvbdtive cHlls (Thig

compr evsi on oo Pt ikl o ot hdhdLefBANGPL T (5 256 1o of

said plates (5, 6) being placed each at the ends of said at |east one
corresponding | orgi t wdinberizéd vemeierey vith atikasiforeedatiory (Hlas dhendpit ery as

clainmed in clai 0,..C rized in that one of said conpression plates
fornms an intggrg%%ﬁgﬁfggkﬁﬁéﬁébégsing. 30 12. The battery as clainmed in

any one of claims 1 to 11, characterized in that said heat-dissipation
surface consi st si50f trhg veRicleod® QainfR ifl ckanb ThAdLY), chirictezby iPtrrRe edidi n

contact with the_base (.1 f h.of, th ,lLs (2) of said at |east one
arrangenent (3, efl]zf)‘saé'b n%r@%)n%fq%? 8@%%365 %ftsal'cg‘éeéqﬁd%‘ne 35el ectrically insulating

and thermally conductive layer (8). - 16 - thermally conductive plate (9)
pl aced between two consecutive cells (2) in order to increase the surface
area of thermal exchange. 14. A notorized vehicle fitted with at |east one
battery (1) as clainmed in 5any one of clains 1 to 13. 15. The vehicle as
claimed in clainms 7 and 14, characterized in that said mass consists of the
chassis of said vehicle.



