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 | and, marine or anal vehicle. In
order to satisfy the objectives of reducing em ssions, notor-vehicle
manuf act urers have been steered toward vehicles of the all- 10 electrical
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el ectrical machines are power dCh/IINGESUGHIA 8YSdEMUch as battery packs

conprising several unitary cells. As an exanple, lithiumion batteries are
particularly w dely proved.in the elgectrical-vehicle or hybrid.
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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



- 2 - poor cooling of the cells, which could in tine ead to a mal function
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
the situation in which water is used as gool ant, a possible water |eakage
in the circuits could easily damage the cells. It would therefore be
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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



-- 3 - possible to preserve the integrity and the service |life of the
energy-generating cells that it conprises. An additional subject of
the present invention is an electrical battery making it possible to vary

t he nunber of energy-generating cells depending 5 on the capacity

requi renents demanded by the notorized ,,ngct]i nes. Accordi ngly, the
invention relates to a systemfor cooling an electrical battery conprising
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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 to 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 to participate.



Preferably, one of said conpression plates forns an integral part of 5 said
casi ng. According to one enbodi nent of the invention, said

heat - di ssi pati on surface consists of the bottomof said casing thermally

pl aced in contact with the base of each of cells of said at |east one
arrangenment by neans of said at |east qng electrically insulating and
thermal Iy conductive layer. 10 According to anot her enbodi nent of the
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contact with the base of said plate by means of an electricaily insulating
and thermally conductive layer.
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.



Preferably, said cooling device is a ventilation devi ce. The

I nvention 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 |ongitudinal arrangenent formed by at | east
certain of said cells, the cells of saidzarrangenment being pressed agai nst
one anot her while being held secured together by a conpression neans
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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 chioride type such as ZEBRA (Na-NiCly) cells, Ni/MH cells, ithium

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



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 alignnent differences of the cells held in conpression by the
end plates in the | ongitudinal arrangenent. 5Advantageously, the
arrangenents of the present battery nake it easier to install and handle
the electrical batteries that are fitted therewth, these arrangenents
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at | east one elle&a:tailat@aldf)thdi heibérst unn@dmaumemmmnwmmmés lagder is at
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thermal gel beipghita1e88bMatibgaist partially between said cells and said

heat - di ssi pati on surfaﬁ}e at II e sft certaltf g[ﬁ S f at Iteast one
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gel. Purely by way of iliustration, it is a ceramic-particle-laden silicone gel.
- the thermal gel 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),



filmcovering only the periphery of said electrically insulating and
thermal |y conductive |ayer, 35-this battery conprising at |east two

| ongi tudi nal arrangenents; it conprises one conpression nmeans for each of
t hese arrangenents, said conpression neans is/are adjustable to
reduce or increase the longitudinal dinerssion of said arrangenent(s), -7-
- said conpression neans each conprise at |east two conpression plates,
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makes it possihl e no nly.to protect. the energy-generating cells but also
their connectig?‘??tf%{oetﬁﬁ.bgg?ml 580 ER0%¢ sai d conpression plates can be

moved in sai d cAdiantpgeously this prevents applying mechanical pressure to the energy-
generating cells of the battery, the stresses being exerted in the upper
portion of the battery being transmitied directly to the bottom of the casing

15 by the plates.

This geometry of each longitudinal arrangement makes it possibie 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 also comprises
locking members.

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

25  rods, these tie-rods are adjustabie 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.



20Purely as an illustration, said conpression plate conprises |ugs
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pl aced on at | east a portion of the bottomof the casing. This plate al so
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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 to cause the heat stored in the heat-dissipation
surface of the casing to 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;




As an illustration, they can be made of glass fibers. Very advantageously,
the thickness of this insulating plate is less than or equal to 1 mm and
even better 0.5 mmso as not to conprom se the conpactness of the

el ectrical battery. 20- insulating cross-braces are interposed between the
arrangenents. The invention also relates to a notorized vehicle
fitted wwth at | east one battery as defined above. Preferably, said nass

consists of the chasgle of Smvws Rhbmbicali ah vid Sinaperdpcies | e
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conpressi on neans; i gure 3 sho chematical.l front view of .two
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arrangenentlfof embedimentdfdiguredattery furni shed with a cooling system

according to a _secorf@ugaﬁt |sCH ﬁérti§lm9féw FF?’bbrébfecﬁJbe of TBfeBldcal 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 example,
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 parallei 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 6 shows a view from above of a |ongitudinal arrangenment furnished
with a cooling systemaccording to a variant of the second 15 enbodi nent of
figure 5; figure 7 is a partial viewin perspective of an electrical
battery according to a third enbodi nrent of the invention, the lateral walls
and the upper wall of this battery haang%been omtted for the purpose of
clarity. 20 Figure 1 shows an electrical battery 1. The concept of
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conductive mat Qj‘,é@ﬂ)at@\pl(‘slarf§§e AR SR HEY tﬁlgmhgrrﬁg\@e,@d!g is usually furnished -
10 - “Internal surface” of said bottom is understood o be the surface of this
15 bottom designed to be placed in contact with the base of the celis
contained in the battery.
To cool this 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 piate 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 example 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.



with a base 16 and sides 15. During the operation of the battery, these
cells heat up, so it is necessary to cool these cells so as to keep the
cells at an optinal operating tenperature, or at |east between two
acceptabl e tenperature Iimts. 5S5Figure 1 shows a cooling system according
to a first enbodi nent of the invention._ I2i§ systemis inplenented by an
electrically insulating and thermally conductive |ayer 8 interposed between
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intermediate plates are placed between two consecutive cells. Figure 3
shows an example of this plate 8 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 cells. 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 layer 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.



The nunber of tie-rods 7 connecting the conpression plates 5, 6 of each 5
colum can be varied according to their position, in order to obtain a

uni form conpressi on over the whole surface of each energy-generating cel

2. The positions of the tie-rods then being adapted to maintain a good
uniformty of conpression. Each of the_t colums 3, 4 is attached to the
casing by neans of the 10 conpression plates 5, 6. One of the conpression
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bottom of the casing 1 means of an electrically 1 nsulati an
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uni form and hormaene_ous epos] t_ on t%e surface of .the bottom 12 and on the
base 9C of 1the pRAgEment shown in figures 3 and 4, in order to 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



- 12 - As shown in figure 4, the cooling systemaccording to the invention
can be easily inplenented for a battery pack conprising a plurality of
colums of cells 2. In particular, conpression plates simlar to those that
are shown in figure 2 (not shown in figure 4) are placed at the ends of
each of the 5 colums in order to press i%e_set of cells against one

anot her. Moreover, as in the enbodi nent shown in figure 3, internediate
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cel I's. Ther mal | glectdoailyctonnectedyers 10, 8 are interposed respectlvely
bet ween 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
sane heat-di ssipation surface which in this instance consists of the
| ateral wall of the casing 14. Mre generally, the columms 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 pl aced
upright or lying down, the positions of the tie-rods 7 then being adapted
to maintain a good uniformty of conpression. Al so added are cross-braces
made of insulating material meking it possible, on the one hand, to prevent
short circuits between the colums 3, 35 4 but also to produce an
addi ti onal Z-shaped abutnent over the whole |length of the colums 3, 4.
Figure 7 is a partial view in perspective of an electrical battery
according to a third enbodi nent of the invention, the lateral walls and the
upper wall of - 13 -



this battery having been omtted for the purposes of clarity. The el enments
of figure 7 bearing the sane references as the elenents of figures 1 to 6
represent the sanme objects, which will not be described agai n herebel ow
This electrical battery conprises three colums 3, 4, 17 which are pl aced
S flat on the bottom 18 of this battery, ,gn_electrically insulating and
thermal |y conductive | ayer consisting of "a thermal gel (not shown) being
pl aced between these colums 3, 4, 17 apd;i§e bottom 18 of the battery.

Bet ween two consecutive colums 3, 4, 17 of this battery, a cross-brace 19
is placed, these cross-braces 19 being placed over the whole |length of the
10 colums 3, 4]. 17 Amelsctiisal batterynemprisingi a casinpl(d) endlaselr dlcamergy-

i nsul ation. MorgeR&tin m§@2pahér§5ﬂéng&j Insthat of a portion of these col ums
3, 4, 17 are electrlcaj ectrical

t
ot o1 g Sk o ) b EHEGs oL el i PR e B B
characterized iformpdtbysatdadst deatpireolysadmetis,stbs calls (2asfh sam@rnaoggmum nal

arrangement (3, béa.? brigBd 2B¥indt ohEaRbtheCihifd Beiff) hefi sbctfdd fogetiee byed | s (2)
of said arrangenen

b t le.’ b hel d
secured toget neOrByeRSE MAEE b SHEARG Sresa A Byel s CAE LIS HOTRPT s (2) a
conpr essi on al osupstantislbsivag thelohgituirt gxisted theoargangediendl axis of the

2;2?236‘?%“%%10 sali ‘%ahd)ﬂﬂlb‘t&'@lhﬁlaérrﬁde?r@@@nﬂ) Séng@ttaeﬁéd‘% %‘Ha&:&@rﬁb to said

SErtly Sl ached DOSSBEaE oL A PSP BSRe PR hoHEhde 20 g oy

sai d battery coatachsedo said@abing1sysattanhnteni srentrs agd 8ytaem conpri si ng at

| east one el ectricaldgy 'l:fh'iﬂémtdoﬂ&)rﬁeﬁ' éhé‘éde ¥y§i@|ﬂdl&ﬁk' \éSoI}E; lsg¥@m (8)
whi ch thermal |y connects

east
et it mal by PO t drest e clagtiopns dsiinoand dhefil SERUSHE ace
(12, 14) pl Ze&edlayer ghiwhichadhermatly cboneaisl dbyeast theasls oheaidfattipastwaitd s of

sai d casing in BRI FRAERCA WihIAiTal B8 b LRELIG SBiragser oY

generated by ea said_arr nt to s pat
Joour tace, vai dRaj8Paredi sk CEsiner Grmedid & %EPPEQFW FalBA g and
thermal |y conducdsing it ayrders i @nsoensi stifory dfschargeeoivéie grdrmal errgyThe

battery as clai &?ﬂaét@dcﬂ)ﬁ' Hof GR&T E%f'%ﬁijdrr%n Qﬁﬂe f s?afaef@@lba%

form ng said at one ectrlc atin er ma conducti ve
25| ayer (8)%%s & Q%aﬁ'%é?ﬁfa?fl it 6%? N Rlgsad ?i%?t”ﬁfﬂ YyPPéPai'éﬁl . The
battery as cl ai tecnalty adraluctivie layerg (8)odomsitibg of a diebrinial gélat sai d conpressi on
nmeans are configured such that said cells (2) of said at Ieast one
arrangenent are_set back from sai.d heat-di SSId:%atl on_surface 14? 30

said at |east ofe el & pattesy By claRigddp iciimah gharrstarged yn &1 d 1“?6%7@3 ayer
(8) formed of agélHemning sgielat bexistgné blrctidaly inselatitg pad tHeainbly C@tduetve sai d

cel |5 and sl d oal o388 baRahy pbRfRrizedor Al oRRhdReY, 25 ol ai med in one

of clainse 1 to racteri

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 {ayer (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 celis 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.



35 at |least certain of said cells of at |east one |ongitudinal arrangenent
conprise an electrically insulating and thermally conductive |ayer (8)
consisting of a hardened thernmal gel, said | ayer being pressed agai nst one
of their walls while being held in position by at |east one retaining
element. - 15 - 5. The battery as claiped in claim4, characterized in
that said retaining elenent is formed froma heat-shrinkable film this
filmcovering only the periphery of said electrically insul ating and

thermal |y condyctive. Sl r (8). ,.6. The att ry..as a rred i one of
clains 1 to 5, Thar j@ ggg@é‘ f"% ¢lRigieds 4 @’Eﬂ) i FYEEg 'éﬁ‘f’ al s&haéoﬁ%rdl ses
cool i ng neans detsinjng elenent de forgwddrdne st hmtﬂripb@m@rﬁﬂrﬁuﬁﬁsafﬂm cavering4) .

7. The battery gy m@béﬂﬁﬂwe‘rf‘ of:Is%rréuécmsmr.ﬁgﬂalsm%gﬂd itRerhi2@Y coAdGctR@0! i ng
means conpri.se at §§§St one connection bétween the heat-dissipation surface

(12, 14) and a 0 as to create a path for discharging the thermal
energy stored by said surface to said mass. 8. The battery as clained in

claim6 or 7, cdaragherdazee éé‘clbhﬁéd Mrdf &RObi QSRS 5 COHIPENESZed in

fl ui d-based co evi evic n type.
b o baced, Cogl g, §EVLS O HEl LIAOAEN S50k BREnPUBSE AN E YPe.
devi ce is a codiaithheatidissipatiodeuifaes (2, 44vent il ati on device. 10. The
battery as g ai ned in any one of clains 1 to 9, characterized in that said
conpr essi on mean e at |least t r.essi.on pl.ate 6 two of
sl prates (57 HBBMtENGes HoRt e e LRt SR B o S el

corr espondi ng Ima@na udmpaise atrlaagfememtcofBectibn bétweeh| the headi-disdigativat t ery as

claimed in claidhoe @f‘a‘i@)%ﬁd laZ@dsd @oté@b enfat@% ﬁ&hdopeﬁaﬁﬁgmbomepl ates
forms an integr

casi battery as clainmed in
any one of cl altﬁgrnﬁa?teae@s?%rﬁ rbé(@?@]?q{@t‘}e t‘?ls"f“ﬂé?a?al d heat - di ssi pation
surface corsi sts of the bottomof said casing (12) thermally placed in

contact with th@ ba%e(eemerp ase@&hwe%f int ag.npeldr57 (har&dtert@iddinathat g%t one
arr angement nmeans sal 35el ectri cal |é(nl nsul ati ng

and thermal |y C@qhmﬁ]e@gs pggpgpsee g)flwdabased coohng gewce or a cooling device of
the phase-change type.

20 9. The battery as claimed in claim 8, characterized in that said cooling
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  8), two of said plates (5, 6) being piaced 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 ¢laims 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



- 16 - thermally conductive plate (9) placed 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 clained in 5any
one of clains 1 to 13. 15. The vehicle as clained in clains 7 and 14,
characterized in that said mass consislegf_the chassis of said vehicle.

thermally conductive plate (9) placed between two consecutive cells (2) in
order to increase the surface area of thermal exchange.

14, A motorized vehicle fitted with at least one battery (1) as claimed in
5 any one of claims 1 to 13.

15.  The vehicle as claimed in claims 7 and 14, characterized in that said
mass consists of the chassis of said vehicle.



