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The present invention also relates to a
refrigerating machine provided therewith.

The present invention also relates to a container
provided with such a refrigerating machine.

The invention also relates to a reagent cartridge.

The principle of refrigerating machines
functioning by chemical reaction is known.

Starting from a reserve of refrigerating fluid in
the 1liguid state under pressure, the fluid passes
through a pressure reduction device and then an
evaporator placed in the enclosure to be cooled. On
leaving the evaporator, the gas is taken in by the
reactor which containe a rxeagent which, at ambient
temperature, is chemically eager for this gas. The
reagent combines chemically with the gas whilst
producing a certain amount of heat.

When the reserve of liquid under pressure is
exhausted, the process stops and it is then necessary
to initiate a regeneration process consisting of
supplying heat to the chemical zxreactor so that the
reagent chemically separates from the refrigerating gas
and delivers this gas under high pressure. On leaving
the reactor, the gas passes through a condenser and is
then collected in the liquid state in the reserve. When
the regeneration process is complete, the reserve is at
its maximum level and a new refrigeration process can
be initiated.

This principle which is known at present raises
serious implementation problems.

In service, the reagent is subjected to high
stresses, ©particularly those of temperature and
pressure, aund it must furthermore be capable of
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the liquid state under pressure, the fluid passes through a pressure
reducti on device.and then an evaporator placed in the enclosure to be
cooled. On leaving the evaporator, the gas is taken in by the reactor which
contai ns a reagent which, at anbient tenperature, is chenically eager for
this gas. The reagent conbines chemcaldyY -with the gas whilst
producing a certain anmount of heat. Wien the reserve of |iquid under

pressure is exhaurabaeblhge méaqg@r&wﬁg aduhi I%ﬂé?ﬁ%aliqs-essm LQE
initiate a regeneratl 0

ess ¢cons sth f sup heat to the
cheni cal reactorSSSaFﬁgf' 9h rf’gaég s%p%?erﬁg% TR FRIRGing
refrigerating gatvahtedeefvigeratimg gi'isu.dnﬂbow rn'aﬁespn.asstxaemaéhzﬁe.avi ng the

reactor, the gas passgsohniig 2 ££9dep%ero1a}t | $5 Jnown a chemical
5 reactor for a refrigerating machine or sgimilar
comprising several elementary blocks of rxeagent
intended teo absorb, by chemical combination, a gaseous
flow coming from an evaporator and of desorbing this
flow by reverse chemical reaction under the effect of a
10 rise in temperature. The blocks, of generally ammular
shape, are confined between an internal wall and a
peripheral wall. Furthermore, porous screens separate
the elementary blocks from one another. They distribute
the gaseons flow between the upper and lower surfaces
15 of the elementary blocks and an inlet and outlet duct.
A channel parallel to the axis passes through the
elementary blocks and the screens and serves as a
collector for the flows coming from the screens or

going to them. |
20 According to this document, the elementary blocks
"are made of saintered wmetal and are therefore
dimensionally stable, particularly with respect to the
above-mentioned stresses of temperature and pressure.
The purpese of the walls is simply to position the

25 blocks.

Such an absorbent wmaterial has many disadvantages:
the quantity of gas which it is capable of absorbing
per unit volume is relatively limited and it retains
the absorbent particles badly. It is this which makes

30 it necessary to pass the gaseous flow through screens
which serve as a kind of filter but which slow down the
flow and which also, in the long texm, risk becoming
loaded with particles trying to escape the eleﬁentary
blocks. Furthermore, the necessity of providing such

35 screens further increases the already 1large volume
which is necessary due to ‘the relatively poor
absorption performance of the Dblocks themselves.
Finally, as these blocks are made of metal,
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then" collected in the liquid state in the reserve. Waen t he regeneratlon

process Is conplete, the reserve is at its maxi num |l evel and a new
refrigeration process can be initiated. This principle which is known at
present raises serious inplenentation problens. In service, the reagent is
subjected to high stresses, particularly 3those of tenperature and
pressure, and it nust furthernore be capable of REPLACED SHEETS SG
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DATE OF RECE'E absorbs the Jeff;geratxng gas. This powder is housed in
a cyl;ndrzcal body and is confined in a specified
volume. For the transfers of wmass between the
absorbent material and the gas duct, the space reserved
for the material is traversed by perforated tubes
10 filled with glass wool in order to prevent the
particles from escaping with the gaseocus flow. The
feature consisting of a filter supposed to retain the
particles and to allow the gaseous flow to pass is
therefore found again in a slightly different way. It
15 will however be understood that the designer of this
“known device accepts that the particles will pass
through the perforations of the tube. Otherwise, he
would not have provided the glass wool in the tube.
Consequently, there will be an increasing number of
20 particles in the glass wool, and then, fimally, in the
gaseous flow itself, that is to say precisely what had
not been wanted,
From EP-A~0206875 there is also known a solid
reagent formed from a mixture of chloride and an
25 expanded derivative of carbon having a laminar
structure. This reagent solves the mass and heat
transfer preoblems. It is capable of absorbing large
quantities of gas per unit volume.
On the other hand, its mechanical strength is low
30 and it has a tendency to deform rapidly under the
effect of the pressure gradients and volume variations
encountered during the functioning of the wmachine. In
particular, when the reagent absorbs gas by chemical
combination, its volume tends to increase
35 progressively. Following this, the chemical separation
can be incomplete and the surfaces of the reagent
provided for the mass exchanges can be so deformed
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-2- absorbing refrigerating fluid chemcally and of separating fromit
chemcally at a speed corresponding to the refrigerating fluid flow rates
in the machine. From US-A-2 649 700 there is known a chenmical reactor for
a refrigerating nmachine or simlar conprising several elenentary bl ocks
of reagent intended to absorb, by chenmi caft Conbi nation, a gaseous flow
com ng froman evaporator and of desorbing this flow by reverse chem cal
reacti on under t hhatf fthely decomei dacEhitbeper Bar ceexaliple)| ddk cavities

general ly annul ag,,303RRen?pectRBla e PRL VBRIADLE Mididk YR bratd 8o
increase the exchange area, these cavities tend to
c¢lose in on themselves after several refrigeration-

5 regeneration cycles.
The purpose of the invention is therefore to
propose a chemical reactor for a refrigerating machine
or similar which is <capable of ensuring good

refrigeration performance and retaining such

10 performance over many Successive cycles without
prohibitive deterioration of its initial
characteristics.

According to the invention, the chemical reactor
for a refrig'erating' machine oxr similar comprising a
15 bloek of reagent intended to absorb by chemical
combination a gaseous flow coming from an evaporator
and to desorb this flow by reverse chemical reaction
under the effect of a rise in temperature, the block of
reagent being confined between confining faces at least
20 some of which are permeable to mass exchanges, ie
characterised in that the block is capable of volume
variation as a function of the quantity of gas absorbed
and in that the confining faces are part of confining
walls capable of providing the block with shape
25 stability in opposition to the tendency to the said
volume variations. '
It was in fact noticed that the reagent, despite
its tendency to increase in volume during the chemical
reaction of combination with the refrigerating fluid,
30 withstood being confined in a substantially fixed
volume without disadvantage. In particular it was found
that this had a negligible influence on its capacity to
absorb chemically a large quantity of refrigerating
gas. On the contrary, the confinement stabilises the.
35 physical atructure of the block, which effect is
favourable for obtaining good absorption and desorption
performance. :
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peri pheral wall. Furthernore, porous screens separate the el enmentary bl ocks
fromone another. They distribute the gaseous fl ow between the upper and
| ower surfaces of the elenmentary blocks and an inlet and outlet duct. A
channel parallel to the axis passes through the elenentary bl ocks and the
screens and serves as a col lector for thé Plows comi ng fromthe screens or
going to them According to this docunent, the elenentary blocks are nade
of sintered netal %hds, arasccorddngf dre theredsventiow, stthiel chleak t oful arly

with respect to E—Eﬁgéﬁgverém%hﬁi‘ﬁé’dSfiheséeﬁuﬂétir?é‘ﬂﬁ%%t UEExadd R GRaU" €
The purpose of the walls is sinmply to posjtion the blocCks. Such an |
absorbent nateri &Pdha§3nﬂ%ﬁﬂ-%i%n’t%lg§%%ld' it has a good intrinaic

cohesion in service due to which the active substance
5 is well retained in its interior. The problems of

escaping of reagent found are thus overcome with simple

permeable walls, which can for example be perforated

walls. '

' It is no longer necessary to cause the gaseous
10 flow to pass through more or less efficient filters in

order to retain particles.

Due to the invention, a reliable reactor is
éroduced for the first time which is capable of storing
quantities of gas in a restricted volume and waking it

15 posgible to envisage the efficient production of cold
using an absorption device. PFor example, unlike the
absorption refrigerators known at present and which in
fact are only coolers, a device according to the
invention is capable of producing ice whilst being

20 placed in a high extermal temperature (of. tropical
type) without its size or its weight exceeding usual
standarda.

The yeactor according to the invention can receive
most if not all reagents containing chlorides.

25 The permeable walls can for example be constituted
by perforated tubes, lining parallel channels formed in
the black.

During the combination reaction, it is important

to extract the heat produced in order to prevent the
30 reagent from heating up and consequently becomiz'lg less
eager for the gas.

For this puréose, it is possible to Becure on a
peripheral wall, being one of the confining walls,
cooling fins exposed to a natural or forced flow of

35 c¢ooling air.
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I s capabl e of absorbing per unit vol ume is
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f:ms are placed in an
annular chamber defined externally by a heat-insulating
cuter casing. During refrigeration, this outer casing
chamnels the cooling air along the fins. During
regeneration, the space surrounded by the outer casing
is at least partially isolated from the exterior in
order to prevent convection flow along the fins.

In order to heat up the reagent during
regeneration, there is preferably used an electrical
resistance heating element, fitted in a housing located
in the centre of the block in oxrder that the heat
produced by this element diffuses through the block
with practically no losses,

If desired, it is possible to line this housing
with a confining wall, but it is also acceptable not to

line the housing, accepting that ‘the substance of the

block, because of its tendepncy to swell, should clamp
the heating element. Conduction between the heating
element and the block will only be better foxr this. It
will of course be necessary to ensure the use of
heating element whose surface temperature does not
exceed the acceptable limit temperature for the
substance of the block.

With the heating element in the centre of the
block and the £ins at its periphexry, the harmful
tendency of the fins to act as a thermal diffuser
during the regeneration is efficiently countered.

According to its second aspect, the invention also
relates to a refrigerating machine comprising, in
closed circuit, a high pressure reservoir, a pressure
reduction device, an evaporator and a reactor according
to the first aspect.

According to its third aspect, the invention
furthermore relates to a container provided with a
refrigerating machine according to the first aspect.
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-3- preferably of stainless steel, the weight of the assenbly is high. From
US- A- 2384460 there is al so known a reactor in which the reagent is a powder
liahle to swell when it absorbs the refrigerating gas. This powder is
housed in a cylindrical body and is confingd in a specified vol une. For
the transfers of nass between the absdrbent material and the gas ducf,
the space reserved for the material is traversed by perforated tubes filled
with glass wool in or8eeordirgevént tzhe Peurtlc| caspectm esthei ngeagentt he

gaseous flow Theakeaiuge, CeBSipartIGuDir A | bidér SHPPESESd Cpast 2 Lhe

reactor according to the first aspect, of a
refrigerating machine according to the second aspect or

5 of a container according to the third aspect, comprises
a block of reagent enclosed in a fluid-tight casing,
this block comprising cavities opening throngh the
fluid-tight casing and closed in a fluid-tight wmanner
by temporary obturatious.

10 Such a cartridge allows the handling and storage
of the reagent without deterioration of its properties
in particular without absorption of dampness, from its
manufacture until its use in the reactor.

Cther features' and advantages of the invention

15 will further emerge from the £following description
relating to non-limitative examples.

In the accompanying drawings:
- Pigure 1 1is a schematic diagram of a
refrigerating container according té the

20 invention, during refrigeration;

- Figure 2 is a view simlilar to figure 1 but
during regeneration;
- Figure 3 is an axial cross-section view of the
reactoxr of Figures 1 and 2;
25 ~ Figure 4 is a transverse cross-section wview of
the reactor of Figures 1 and 2; and
- Figure 5 is8 a partial view of a wvariant
embodiment .
In the example shown in Figure 1, the
' 30 refrigerating machine 1 provided for the refrigerating
container 2 comprises a reserve or tank of 1liguid
refrigerating fluid 3 subject to its own saturated
vapour pressure. The f£luid is, in particular, chosen
such that this pressure is relatively high. In this

35 example, this fluid is ammonia whose saturated wvapour

pressure is of the order of 1.5 MPa at 28°C, An outlet
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particles and to allow the gaseous flow to pass is therefore f ound aga| nin
a slightly different way. It will however be understood that the designer
of this known device accepts that the particles wll pass through the
perforations of the tube. O herw se, he would not have provided the gl ass
wool in the tube. Consequently, there w1 %¢& an increasi ng nunber of
particles in the glass wool, and then, finally, in the gaseous flow itself,
that is to say peogdificey 4haprovidedt abedrhenaviterhm Fof)mtEE- Até&ﬂﬂG@?iﬁ here

is also known a %QldleQ rt@,agg%wf gﬁfﬁaw‘%p{a q:dﬂeﬁggﬁ s?r 19" cﬁr}_% gn

expanded derivative % Ure.
reagent sol ves tPEeﬁ&é*Eearﬁf riop, deviee [ﬁ'o‘ﬁfeﬁ%e Hltﬁ’imé‘é:bWeoﬁf a

absorbing |large stop valve which can be an electro-valve powered by a
5 rechargeable battery attached to the container. The
pressure reduction device 6 is located at the input of
an evaporator 8 whose output is connected by a T
connector 10 on the one hand to a reactor 9 and on the
other hand to a condenser 11. The condenser 11 is
10 itself connected to an imput 12 located at the top of
the tank 3.

The pressure reduction device 6 and the evaporator
8 are located inside the heat-insulated enclosure 5 of
the refrigerating container 2 whilst the other elements

15 described up to this point axe located outside of the
enclosure 5. A non-return valve 13 prevents the fluid
coming from the reactor 9 from flowing in the direction
of the evaporator 8, whilst another non-return valve 14
prevents the fluid contained in the tank 3 from flowing

20 towards the condenser 11.

An overheating measurement device 16, of known
type, controls the degree of opening of the pressure
reduction device 6 such that the fluid emerging from
the evaporator 8 is completely evaporated without being

25 excessively overheated.

In a way which will be described in greater detail
balow, the reactor 9 contains a reagent, preferably
that known from EPR-A-0477343/WO-A-9115292 constituted
by a mixture of chiloride and an expanded carbon

30 derivative with laminar structure, having the property
of combining chemically with the refrigerating fluid

used, ammonia in this instance, when its temperature is
low, aud of being chemically separated from the ammonia
when its temperature assumes a predetermined high
35 value.
That is why the reactor 9 comprises means for
selectively allowing it to be heated or cooled. The
means of heating it essentially comprise a heating
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gquantities of gas per unit volume. on the other hand, its nechani cal
strength is low and it has a tendency to deformrapidly under the effect of
the pressure gradients and vol unme variations encountered during the
functioning of the machine. In particular, when the reagent absorbs gas by
chem cal conbination, Its volume ~ fefids to I ncrease
progressively. Followng this, the chem cal separation can be inconplete
and the surfaces edement Fagemicprivi delie¢tivele actmted Hanges ssetche so

deformed This isjfghe 1heRl faaRBPt wENGE PR shofin) Abhd 9¥ating element

¢an be thermostat controlled. The wmeans of cooling the

reactor 9 cowprise a fan 19 powered by the rechargeable

5 battery attached to the container. The fan 19 causes a

convection air flow to circulate inside an cuter casing

21 of the reactor. The casing 21 is heat-insulating in

order to limit heat losses during the heating and

comprises, at its base, a flap 22 which is closed

10 during the heating in order to prevent the chimmey

effect. On the contrary, the flap 22 is open while the
fan 19 is coperating.

The general functioning of the refrigerating
machine shown in Figqures 1 and 2 will now be described.

15 When the machine is walting to operate as a
refrigerator, the stop valve 7 is closed such that the
reserve of refrigerating fluid is trapped between the
non-return valve 14 and the valve 7. Its pressure is
high since it corxresponds to the saturated vapour

20 pressure of ammonia at the external temperature, for
example 20°C.

In order to initiate a refrigeratiom cycle, it
suffices to open the stop valve 7 and the flap 22, and
to cause the fan 19 to operate. The liquid leaves the

25 tank 3 through the outlet 4 and the valve-7, and then
passes through the pressure reduction device € whilst
losing pressure, which allows it to vaporise' in the
evaporatoxr 8 whilst extracting the necessary latent
heat of vaporization from the cold charmber of the

30 container. The gas thus formed passes through the non-
return valve 13 in the forxrward flow direction and then
reaches the zreactor 9 where, considering the low'
temperature wmwaintained by the <an 19, the gas
¢chemically combines with the reagent. The refrigerating

35 effect disappears when the reagent is substantially
saturated by the ammonia, the tank 3 being then at its
low level.
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4 that they becone inefficient. For exanple, if cavities have been provided
in the block of reagent in order to increase the exchange area, these
caviities tend to close in on thensel ves after several
refrigeration-regeneration cycles. The pur ose of the invention is
therefore to propose a chemical reactor for a refrigerating machi ne or
simlar which is capable of ensuring good refrigeration performance and
retaining such perfor#&indé &hen nepessary cusinpased o @ tregenegathiopi tive
deterioration of gybSel Nidd abnebir aet efigideC S, SAMARLIE S ddVENTHEN |t
I s an object of t ﬁ resent i ven#' on ag aneligrate one of pore
di sadvant ages of VBh¥€ark .%c&“ﬂi R 029nB8TSsfeCPeds PRETRLEILNPE; Kh€nt i on
there is providetaa denisalintezripted oand thkr ilgatdinigngeleeintnel? ngbudi ng
a supply of ¥ ea0gabubt °0ed (deBUBobR BLifleFhesnG O8R! 931! PhchiadRgous
flow com ng froman 8vaporator “an 0 _desorDd this ow_by reverse chem cal
reaction under tKFarePlgs: her made &0 qlogenpbeatpPer eRE PEagbst BELRY -
21 by means, for example, of an cobturator 23.
The bheating of the reagent by the element 17
causes geparation of the ammonia which leaves in the
10 gaseous state through the same pipe 24 as that through
which it was brought into the reactor. Considering the
relatively high temperature in reactor, the pressure of
the gas leaving it tends to be higher than the
equilibrium temperature in the tank 3 such that the gas
15 passes through the non-return valve 14. It is then
returned to the ambient temperature, suchk as 20°C, in
the condenser 11 in order to return to the liquid state
in the tank 3. When the reagent is rid of almost all of
the mobile ammonia (after putting into service, a
20 certain quantity of ammonia remains permanently trapped
in the block), the regeneration cycle stops. A new
refrigeration cycle can begin. The tank 3 is then at
its high level.
Such a contaimer has the advantage of being able
25 to undergo the regeneration process when it is in
store, and may then be autonomous in energy in order to
ensure the refrigeration of foodstuffs contained in the
container during the transport of the container.
The reactor 9 will now be described in detail with
30 reference to Figures 3 and ‘4.
The block of 7reagent 26 has a generally
cylindrical shape having the same axis 27 as the casing
21 and a diameter less than the internal diameter of
the casing 21.
35 In the example shown, the block 26 consists of a
stack of elementary disk-shaped blocks 28.
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confined between confining faces at

mass exchanges,

solid block of reagent prior to its installation in the reactor between
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he reactor is used because of the tendency of the
reagent. to swell as explained above. The casing 29
therefore has a function of hooping the block 26.

The peripheral casing 29 is closed at each axial
end of the block 26 by a closure plate 31 of circular
shape. The block 26 is traversed by a certain number
{(four in the example) of channels 32 of cylindrical
shape, which are parallel with the axis 27 and
distributed angularly around the latter. The channels
32 coincide with openings 33 formed through the plates
31 and thus emerge on the outside of the confining
casing of the block 26. The chanmnels 32 are surrounded
by permeable confining walls consisting of perforated
tubes made of stainlese steel 34. The perfarations of
the tubes 34 allow mass exchanges between rhe gageous
medium of the channela 32 and the block 26 which is
expoged to this medium though the pexforations. The
annmuzlar ends of the perforated tubes 34 are comtiguous
with the corresponding peripheries of the openings 33.

In each of the two annular regions wheres the outer
casing 29 is connected to one of the cdnfining plates
31, the outer casing 29 is also comnnected in a f£fluid-
tight manner to an upper closure cap 36 and to a lower
closure cap 37 respectively. An upper cross-piece 38
and a lower croas-piece 39 respectively are fitted in a
subatantially central pogition between each cap, 36 or
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one solid block of reagent prior to its iniéallation in the reactor between
said confining faces so that said bl ock is™€apable of volune variations as
a function of the quantity of gas which it has absorbed, and in that the
confining faces aﬁbzpamﬁcsﬁvebnf|andu;hwabﬂsacant|qpnﬁamung plete 3h.initial

| i ght clanping force uporaﬁ%&qbahggasgn@necgim&l g.pal;lle qfs
provi ding the blaq ha e stability for re5|st|n sal VO
variations. Accor l%rﬁ‘ € n &t e r VBRS¢ (CABf ?ﬂe ?‘Ft'@ﬂqn&n
there is provide@omfxnlng plate 31 and consequently is connected to the
5 chamnels 32 through the openings 33. The upper cross-
piece 38 comprises duéts 42 which connect the
collection and distribution chamber 41 with the inlet
and outlet duct 24 in the reactor 8, through a bore 43
in the upper cap 36 and an inlet and outlet orifice 44
10 in the reactor. The lower cap 37 and the corresponding
confining plate 31 together define a circulation
chamber 50.
The heating element 17 is an electrical element in
the form of a rod whose useful length corresponds to
15 the axial length of the block 26 and which is fitted
substantially with no play in an axial housing 46
provided through the whole axial length of the block
26. The upper end of the housing 46 is closed by the
plate 31 adjacent to the chamber 41. According to a
20 first embodiment shown in the left hand section of
Figure 3, the housing 46 is not lined so that, in
operation, the reagent, taking account of its tendency
to swell, clamps the heating element 17 with the
advantage of improving the thermal contact between
25 them.

On the other hand, as shown in the right hand
section of Figure 3, if it is feared that the
temperature of the heating element 17 may damage the
surrounding reagent, it is also possible to line the

30 housing 46 with a tube 47. If the latter is
impermeable, in particular not perforated, it protects
the heating element 17 from corrosion.

The heating element is fitted through a borxe 48 in
the lower cap 37 and a central bore 49 in the lower

35 cross-piece 139. The latter therefore serves as a
mounting for the heating element 17. It can for example

is Sheet Has Been RTlaced
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container provided wwth a refrigerating nmachine including in a closed
circuit, a high pressure reservoir, a pressure reduction device and a
chemi cal reactor for a refrigerating machi ne having a supply of reagent
i ntended to absorb by chemi cal conbination a gaseous flow comng froman ~
evaporator and to desorb this flow by revetde chemical reaction under the
effect of arise in tenperature, the reagent being confined between
confining faces be | chreaded olnbemngdlly ¢ pmr noxer t donassesed¥mngas,

characterized | Nchpdbsbbalg0hiedd JOM Y deminr! 395 cdNEnaOdRRLACK Of
I

reagent prior to its_installation in the reactor between sal ni ng

I
faces so that saPd bfDEKF s iapabPe HOWRS uREPEARInNG | BARtEs 31 1 A& i Bn of
the quantity of gestwhiclopenings $bsenbedlowndehe ebemedthe 1gontd nipagaf aces
are part of cgnf E?*Pg palI's configured to exert an initial |ight clanping
force upon said a e4st one bl ock which is capabl e of providing the block
with shape stability £8r QrésrstihgPEgvent olamkages | af | dmonigc Feli fhet o

still anot her aseg_ghrlmért henpr @eeiphbpaENtasing h@9 eiks NuoR-eghe aadgent
machi nei nol udl nda LuBBrRyeEr S cp b e sagher Bhdea, o Syreifw?a%%;?%' "
conmbi nati on a gassdusidweziy 37 caps. The latter are also fluid-tight,

10 with the exception of their respective boreg 43 and 48,
which are connected in a fluid-tight wmanner with the
internal passages 42 and 49 of their respective croas-
pieces 38 and 39, as well as, in the case of the upper
cap 36, with the orifice 44 provided for comnnection

15 with the rest of the refrigeration circuit. The heating
element 17 is fitted in a fluid-tight manner in the
bore 49.

The peripheral wall 29 and the outer casing 21
between them define an annular chamber 52 intended fox

20 the rising circulation of the cooling air flaw produced

by the fan 19 {(not shown in Figure 3} which is below
the lower cap 37. The assembly constituted by the
reagent block 26, the confining walls 29, 31, 32 and
the caps 36 and 37 together with the heating -element 17
25 4ig supported inside the outer casing 21 by any
appropriate means such as brackets 53 allowing the
passage of the air flow 54.
The peripheral wall 29 carries fins 56 protruding
into the annular chamber 52 towards the outer casing
30 21. The fins 56 are disposed in axial planes in such a
way as to define between them air circulation channels
57 {(Figure 4) parallel with the axis 27. The fing 56
are, for example, made from sections of T-shaped
aluminium profile welded to the external surface of the
35 peripheral casing 29,
At its upper end, the outer casing 21 is closed

This Sheet Has Been Replaced
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com ng froman evaporator and to desorb this flow by reverse chem ca
reacti on under the effect of a rise in tenperature conprising, said reagent
being forned as at |east one solid block prior to its installation in the
reactor, said at | east one bl ock being configured for confinenment between
confining faces at | east sonme of which aFelﬁeTneable to mass exchanges,
said at | east one bl ock being capable of volune variations as a function of
the quantity of &ys mhhahliSshadthbsmahédgandwbnsehapenﬁngsoh$inhnghhaces

are part of confi ar #@ﬁ; 997
4b wal I's confi gurcg to ggxéeliét&altr#&?'r’{lr ﬁya?&fnsﬁiué orcfgrﬁ%égft%el
| east one bl ock mtél?aithcéﬁaﬁp‘é"%fs cheratdrayL e\2th shape

stability which resistihes fuflcvbbniy i ithiei nésctmcb Siad (isatfollﬁ}aﬁﬁ one bl ock

of reagent being encl O-S%if} a5l Yigd-4d G of385"dn refrigeration, the
gaseous ammonia, c¢old and pressure-reduced, reaches
through the orifice 24 the dietribution and collection
chamber 41 and then the channels 32 before being
absorbed by chemical combination with the reagent 26

10 through the perforations in the confining tubes 34. The
flap 22 is open, as shown in Figure 1, and the
obturator 23 is also in the open position, as shown in
Figure 3. The fan 19 operates and generates the cooling
air flow 54 which removes the heat of the exothexmic

15 combination reaction. The flow 54 is accelexrated by the
chimney effect inside the outer casing 21, because of'
the temperature of the fins 56 which are heated up by
the reaction heat.

During regeneration, the operation of the fan 19

20 is interrupted, the flap 22 and the obturator 23 are
closed and the heating element 17 is put into operation
in order toc bring the reagent up to a temperature which
can be of the order of 200°C. This results in an
endothermic chemical separating reaction between the

25 reagent and the ammonia, which is released in the
gasecus state through the perforations of the tubes 34
and then through the inlet and outlet orifice 44, via
the distribution and collection chamber 41 and the
ducts 42 of the cross-piece 38.

390 As the annular chamber 52 is isclated from the
exterior at this stage, the fins 56 no longer take any
part in heat evacuation, so that the endothermic
reaction takes place with a good yield.

The confining plates 31, even though flat,

35 effectively resist the tendency of the block to swell

This Sheet Has Been Reﬂlac
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ities energing through the fluid-tight casing and
ght manner by tenporary obturations. DESCRI PTI ON OF

THE PREFERRED EMBODI MENT(S) It was in fact noticed that the reagent,
desplte its tendency to increase in volune during the chem cal reaction of

conbination with the refrigerating fluid;

thst ood being confined in a

substantially fixed volunme w thout dlsadvantage In particular it was found

that this had a Réglthg¥orTei ARlaeerte tn thes chaphers it cand St rewdvickal |y a
large quantity ofhecbiregshebi 8f 86 gdddouBCanitiialakisk@e confinement

stabilises the physic
for obtaining good ab

repl acement Sheefcobaeetion? PetDiE@n O¥hem provided by the pexforated

5

10

15

20

. 25

30

as

tubes 34 and (if provided) the non-perforated tube 47,
and also by the cross-pieces 38 and 39 which transfer
the swelling thrust to the caps 36 and 37 which are
strong because of their domed shape. This reinforcement
provided to the plates 31 is useful when the pressure
in the chambexs 41 and 50 is low whilst the swelling
tendency of the block is at a maximum, for example at
the end of a refrigeration cycle.

In the embodiment shown in Figuzre 5, the
elementary blocks 28 are prefabricated cartridges
having their own outexr casing 60 which is fluid-tight
apart from the openings 61 for the passage of the
perforated tubes 34 and the heating element 17.

The casing 60 has a simple sealing and wechanical
cohesion function but it is not designed to withstand
the operational pressure.

When manufacturing the cartridges, the openings 61
are obturated with fraungible fluid-tight obturators 62
made, for example, from fluid-tight paper. During
assembly, the peripheral wall 29, the lower cap, the
lower confining plate 31, the lowar cross-piece 39, the
perforated tubes 34 and the heating element 17 arxe
assembled first, then the elementary blocks 28 are
stackéd inside the peripheral wall 29 whilst the
heating element 17 and the tubes 34 each perforate two
obturators 62 of each block when they enter into and
emerge from the bore 63 or 64 respectively. The bores
63 and 64 are not lined. The function of the obturators
62 is to protect the block from unwanted absorption of
dampness before it is assembled.

The assembly. of the core of the reactor is
completed by the putting into position of the plate 31
and of the upper cap 36.
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Thus, according to the invention, the block of reagent is confined in a
substantially fixed volume and, as this block is solid, it has a good
intrinsic cohesion in service due to which the active substance is well
retained inits interior. The problens of fgcaplng of reagent found are
thus overcome wth sinple perneable wal | S, “Whi ch can for exanple be
perforated walls. It |s no | on necessary to_cause the gaseous flow to
pass through nore or “@HF fahomar sin nFégexe Bo sdmpdifipgar tohe es.

Due to the lnventale@émbayr ebfabtlwer&mbabrl Sbhyp! (K&:ﬁﬂ&e&@ingh&afldﬁtdzﬂm
whi ch i s capabl e _of sLor] q_cuan es of gas.Ln trict volune and
maki ng it p055|bﬂgqp e égngI&Pe aﬁ%&gﬁﬁﬂgwwﬁa'
to the manufacture of the blocks alone.
5 The invention is of courge not llmlted to the
examples described and shown.

The plates 31 could also be perforated in order to
increase the mass exchange areas.

It would be peossible to close only the top ox the

10 bottom of the ocuter casing in order to interrupt the
enoling air flow during regeneration.

It would be possible for there to be several
cross-pieces in each chamber and several heating
elements in the block.

15 The reactor could have two different points of
access, one for the input of ammonia during
refrigeration and the other for the output of ammonia

during regemeration.
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usi ng an absorption device. For exanple, unlike the absorption _
refrigerators known at present and which in fact are only coolers, a device
according to the invention is capable of producing |ceTthhsﬂ%b§

in a high external tenperature (of troplcal type) mntho |ts
wei ght exceedi ng usual standards. The r eacdt’or accordlng

can receive nost if not all reagents containing chl orldes he pernea
wal | s can for exanple be constituted by ChdIMBrated tubes, I|n|ng paraIIeI

channel s formed in the DI %%ml?ali' Reabfer CRgPI HatledniGRAGEL mh&hiﬁe
I nportant to extract the @é}éroduced IL.n order, .to pre ent t re?ggpt from

heating up and céhk ecﬂfémslliﬂl orf9TPHLEdge a block reagent

intended to absorb by chemical combination a gaseous
5 flow coming from an evaporator (8) and to desorb this
flow by reverse chemical reaction under the effect of a
rise in temperature, the block of reagent (26) being
confined between confining faces (29, 31, 34, 47) at
least some of which (34) are permeable to mass
10 exchanges, characterised in that the block (26) is
capable of wvolume variations as a function of the
quantity of gas which it has absorbed and in - that the
confining facea are part of confining walls capable of
providing the block with shape stability in opposition
15 to the tendency to the said volume variaticns. :

' 2. Reactor according to Claim 1, characterized in
that the permeable confining walls are perforated walls
(34) interposed between the substance of the block and
a space (32) for circulation of the gaseous flow.

20 3. Reactor according to Claim 1 or 2,
characterized in that the permeable walls are tubes
which line recesses {32) formed in the block (2€).

4. Reactor according to Claim 3, characterized in
that the recesses are channels {32) pazrallel with one

25 another. '

5. Reactor according to Claim 3 or 4,
characterized in that, at one .at least of their ends,
the recesses open in a chamber (41) adjacent to one of
two opposite faces of the block (26) of reagent.

30 6. Reactor according to Claim 5, characterized in
that in that the chamber (41) is separated from the
block by a confining plate (31}, which is one of the
confining walls of the block and through which the
recesges (32) open.

I
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eager for the gas. For this purpose, it is possible to secure on a
bei ng one of the confining walls, coolrhffﬁeétimsB&xﬁqﬁeed! to

peri pheral wall,

a natural or forced flow of cooling air. This is the re
Date: 3 0 JAN 1997 On the contrary, during regenerati

i

ez

advant ageous that the heat dissipation shodPd be as | ow'as possi&ﬁemhat

Is why the fins are placed in an annul ar chanber defined externally by a

heat -i nsul ati ng out er T-asiRegetber angording ger Aliadm, 64 hchapatesriesd nh

19

15

20

25

30

35

that the chamber (41) adjacent to one of the ends of
the block 1is connected with an orifice {44) for
connection with a refrigeration circuit. .

8. Reactor according to Claim 6, characterized in
that at least one croas-piece (38, 39) extends between
the confining plate (31) and an opposite wall (36, 37)
also delimiting the chamber (41, 50).

2. Reactor according to Claim 8, characterized in
that in the cross-piece (38) there is formed a passage
(42) connecting the chamber (41) with a refrigexation
cireuit (24).

10, Reactor according to Claim 8, characterized
in that the cross-piece (39) is hollow and allowse the
passage and fixing of a heating element (17) engaged in
a cavity (46) formed in the block of reagent (26) and
opening through the confining plate (31) opposite the
cross-piece (39). '

11. Reactor according to Claim 4, characterized
in that the channels (32) are distributed arcund a
cavity (46) formed in a substantially central position
in the block (26) and accomodating a heating element
(17) .

12, Reactor according to one of Claims 1 to 9,
characterized in that the block (26) comprises a cavity
{46) in which a heating element ([17) is mounted.

13. Reactor according to one of Claims 10 to 12,
characterized in that the heating element (17) is
fitted substantially without play in the cavity (46),
which is delimited by surfaces which are part of the
bleock of reagent.

1l4. Reactor according to one of Claims 10 to 12,
characterized in that the housing (46) is delimited by
one of the confining walls (47).

15. Reactor according to Claim &6, characterized
in that the confining plate (31) is commected by its
periphery to a peripheral hooping casing (29) of the

L
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channel's the cooling air along the fins. During regeneration, the space
surrounded by the outer casing is at least partially i SKhiszSh&stfsmm
exterior in order to prevent convection flow along the f

heat up the

r eagent during regeneration, there is p m E'l -
the

el ectrical resistance heating elenment, fr t%%d’l n a housing

centre of the block in order that the heat produced by th| s el enent
di f fuses throughbilleekh| bekngi eie priadihiec shalig omfi:sis@wa[madesi red it
possible to line this ho glngwlt rﬁ@{&

acceptable not to line t 8USI nﬁbé)%cceptl ng._t the sy bstance otcithe

bl ock, because oFW?‘*EﬁEIE

Conduct i on bet weeonfiaihgatplate (31) is connected to the peripheral
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casing (2_9) , the confining walls are commected to the
peripheral edge of an end cap (36, 37).

17. Reactor according to ome of Claims 1 to 14,
characterized in that the block {268} is of cylindrical
shape and the confining walls romprise a peripheral
hooping casing (29).

18, Reactor according to one of Claims 1 to 14,
characterized in that the confining walls comprise a
peripheral casing (28) carrying cooling £ins (S56)
protruding into an annular chamber (52) contained
between the peripheral casing (2%} and an outer casing
(21).

19. Reactor according to Claim 18, characterized
ir that the fins (56) are oriented in such a way as to
define between them parallel air circulation channels
(57), preferably vertical.

20. Reactor accoxrding to Claim 18 or 19,
characterized by means (19, 22, 23) for selectively
providing and preventing the circulation of air in the
annular chamber (52).

21. Reactor according to opne of Claiwms 18 to 20,
characterized in that the outer casing (21) is heat-
insulated.

~ 22. Reactor according to one of Claims 18 to 21,
characterized in that the confining walls (29, 31, 34,
47) are made of stainless steel and the fins (56) are
made of aluminium.

23. Reactor according to one of Claims 18 to 22,
characterized in that the fins (56) are formed from
sections of profiled material fixed to the peripheral
casing (29).

24. Reactor according to one of Claims 15 to 23,

HIIlIII I IIllHi i
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el ement and the block will only be better for this. It will of course be
necessary to ensure the use of heating el enent whose surface tenperature
does not exceed the acceptable limt tenperature for the substance of the
bl ock. Wth the heating elenent in the centre of the block and the fins
at its periphery, the harnful tendency'%ﬁ'ihe fins to act as a thernal

di ffuser during the regeneration is efficiently countered. According to its
second aspect, thbbarageerized alino bisitattdee t block eflRbheriat | Hitired hsneh
comprising, in ckaged i r gui tygReliORIRMBRAUN S T ERET YRkY esalifg
reducti on device, _ap evaporator and a reactor according To the first

aspect. Accordinéng-its third aspect, the invention

25. Reactor according to omne of Claims 15 to 24,
5 characterized in that the block (26) comprises
elementary blocks (28) slipped ocne after the other into
the peripheral wall (29).
26. Refrigerating machine comprising, in a closed
circuit, a high pressure reservoir (3), a pressure
10 reduction device {6} and a reactor (9) according to one
of Claims 1 to 25.
27. Container provided with a refrigerating
machine (1) according to Claim 26.
28. Reagent cartridge, in particular for being
15 part of a reactor according to one of Claims 1 to 25,
of a refrigerating machine according to Claim 26 or of
a container according to Claim 27 and comprising a
block of reagent enclosed in a fluid-tight casing (60),
this block comprising cavities (63, 64) emerging
20 through the fluid-tight casing (60) and closed in a
fluid-tight manner by temporary obturations (62).
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frurthernore relates to a container provided wwth a refrigerating nmachine
according to the first aspect. This is the repicenent sheet Date: 3 0 JAN

1997. -7- According to a fourth aspect, the reagent cartridge, in
particular in order to becone part of a reactor accordi ng to the f
I rst aspect, of a refrigerating nmachi ne according to the second aspect

or of a container according to the thirgesuseest, conprises a block of
reagent enclosed in a fluid-tight casing, this block conprising cavities
openi ng through the

Title: "Chemical reactor, refrigerating machine and

container provided therewith and <reagent
5 cartridge therefor"

Applicant: SOFRIGAM

10 A reagent (26) combines exothermically with a cold
refrigerating fluid exiting a refrigerating evaporator
during a refrigeration cycla, then releases the
refrigerating fluid endothermically once it has been
heated to a sufficiently high temperature by means of a

15 heating element (17} during a regeneration cycle during
which the released refrigerating fluid condenses in a
pressurized tank. The reagent 1is confined inside
stainless steel walls (29, 31, 34) which prevent it
from swelling. These walls include perforated tubes

20 {(34) lining channels (32) in which the mass exchanges
take place Jduring the combining and separating
reactions. The heating element (17) is £itted in a
central cavity (46). An air f£flow (54), which is
interrupted during regeneration, evacuates the heat of

25 the combining reaction by weans of fins (56). The
invention prevents the block of reagent from distorting
and becoming progressively inoperative over repeated
cycles.

30 ~ See Figure 3.
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fluid-tight casing and closed in a fluid-tight manner by tenporary
obturations. Such a cartridge allows the handling and storage of the
reagent w thout deterioration of its properties in particular wthout

absorption of danpness, fromits manufacture until its use in the reactor.
O her features and advantages of the invention will further emerge fromthe
follow ng description relating to non-|imjtpat4ve exanples. In the
acconpanying drawings: - Figure 1 is a schematic diagram of a
refrigerating cont ai ner according to the invention, during
refrigeration; - Figure 2 is aviewsimlar to figure 1 but during

regeneration;
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- Figure 3 is an axial cross-section view of the reactor of Figures 1 and

2, - Figure 4 is a transverse cross-section view of the reactor of Figures
1 and.2; and - Figure 5 is a partial V|em/ of a variant enbodi nent
I n the exanpl e shown in Figure 1, the refrigerating machine 1

provided for the refrigerating container C rises a reserve or tank of
liquid refrigerating fluid 3 subject to |t ﬁGE saturated vapour pressure.
The fluid is, in particular, chosen such that this pressure is relatively
high. In this exanple, this fluid is amoni a whose saturated vapour
pressure is of the order of 1.5 MPa at [err] An outlet This is the

rel acement sheet

14

Xy

FIG.2
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Date: * 30 JAN 1997 orifice 4, provided at the bottomof the tank 3 in
order «to allowonly liquid to energe, is connected to a pressure reduction
devi ¢e 6 by the internediary of a stop valve which can be an el ectro-val ve
powered by a rechargeable battery attached to the container. The pressure
reduction device 6 is located at the input of an evaporator 8 whose out put
i's connected by a T connector 10 on the off h?pd to a reactor 9 and on the
ot her hand to a condenser 11. The condenser is itself connected to an
i nput 12 | ocated at the top of the tank 3.
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The pressure reduction device 6 and the evaporator 8 are |ocated inside the
heat - t hsul ated encl osure 5 of the refrigerating container 2 whilst the
ot her el enments @QssHeiRRIBDREMcEdN S point are | ocated outside of the

enclosure 5. A n I 13 prevents the fluid comng fromthe
reactor 9 fromfl(‘ I rection ofi}h evaporator 8, whilst another
non-return val ve e fluid con iﬁdd in the tank 3 fromfl ow ng

towards the condenser 11. An overheating neasurenent devicg 16, of known
type, controls the degree of opening of thepressure rf}g;ﬁ on device 6
np

such that the fluid emerging fromdAr & m
PN L oC %‘. | \W

W t hout bei ng excessively over @
greater detail 2

| etely evaporated
be described in
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bel oy the reactor 9 contains a reagent, preferably that known from
EP-A- 0477343/ WO- A- 9115292 constituted by a m xture of chloride and an

expanded carbon derivative with lamna structure, hap,og {he.d
a e & ICreR QRGN ablet

conmbining chemically with thg,refrigerating.fluidus anmoni

i nstance, when its tenperature is |low, and &t “bei g chem Caléijﬁ S a}rsaied
fromthe ammoni a when its tenperature assunes a predddgiti n hdgﬁ ue
That is why the reactor 9 conprises nmeREECREETEN ectively allowing it to -be

heated or cool ed. "Themieals refadtet! i Hefrig@SRaMd ddhicRMHS Scdhdfald NI
This is the rEpllai:mtdeahgﬁterggigﬁ. 3angi ‘%‘éyg‘éngtg cartridge therefor®

The present invention relates to a chemical
reactor for a refrigerating machine or similar,.

The present invention also vrelates to a
refrigerating machine provided therewith.

The present invention also relates to a container
provided with such a refrigerating machine.

The invention also relates to a reagent cartridge.

The principle of refrigerating machines
functioning by chemical reaction is known.

Starting from a reserve of refrigerating fluid in
the 1liquid state under pressure, the fluid passes
through a pressure reduction device and then an
evaporator placed in the enclosure to be cooled. On
leaving the evaporator, the gas is taken in by the
reactor which contains a reagent which, at ambient
temperature, is chemically eager for this gas. The
reagent combines chemically with the gas whilst
producing a certain amount of heat.

When the reserve of 1liquid under pressure is
exhausted, the process stops and it is then necessary
to initiate a regeneration process consisting of
supplying heat to the chemical zreactor so that the
reagent chemically separates from the refrigerating gas
and delivers this gas under high pressure. On leaviﬁg
the reactor, the gas passes through a condenser and is
then collected in the liquid state in the reserve. When
the regeneration process is complete, the reserve is at
its maximum level and a new refrigeration process can
be initiated.

This principle which is known at present raises
seriocous implementation problems. .

In service, the reagent is subjected to high
stresses, particularly those of temperature and
pressure, and it must furthermorg be capable of
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-9- element 17 which is selectively actuated by a swtch 18. In a manner
whi,ch is not shown, the heating el enent can be thernostat controlled. The
means of cooling the reactor 9 conprise a fan 19 powered by the
rechargeabl e battery attached to the container. The fan 19 causes a
convection air flowto circulate inside an @ter casing 21 of the reactor.
The casing 21 is heat-insulating in order to limt heat |osses during the

heati ng and conpr abesrbahgi tsrémgeﬂtﬁhgp agauwal théna_égl ?sd guging & he
heati ng i n order %%BQF%E&% l% e chkrmtc% el J.eCtac X éheeed?ogorre ,othe flap
22 is open while an £°8Bpétra Y P sponding

to the refrigerating flu:.d flow rates in the machine.

From US-A-2 649 700 there is known a chemical
reactor for a refrigerating machine or gimilar
comprising several elementary blocks of reagent
intended to absorb, by chemical combination, a gaseous
flow. coming from an evaporator and of desorbing this
flow by reverse chemical reaction under the effect of a
rise in temperature. The blocks, of generally ammular
shape, are confined between an internal wall and a
peripheral wall. Furthermore, poxXous screens separate
the elementary blocks from one another. They distribute
the gaseous flow between the upper and lower surfaces
of the elementary blocks and an inlet and outlet duct.
A chamnel parallel to the axis passes through the
elementary blocks and the screens and serves as a
collector for the flows coming from the screens or
going to them.

' According to this document, the elementary blocks
are made of -sintered metal and are therefore
dimensionally stable, particularly with respect to the
above-mentioned stresses of temperature and pressure.
The purpose of the walls is simply to position the
blocks.

Such an absorbent material has many disadvantages:
the quantity of gas which it is capable of absorbing
per unit volume is relatively limited and it retains
the absorbent particles badly. It is this which makes
it necessary to pasa the gaseous flow through screens
which serve as a kind of filter but which slow down the
flow and which also, in the long terxrm, risk becoming
loaded with particles trying to escape the elementary
blocks. Furthermore, the necessity of providing such
screens further increases the already 1large volume
which 1is necessary due to the relatively poor
absorption performance of the - blocks themselves.
Finally, as these blocks are made of metal,
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The geheral functioning of the refrigerating machi ne shown in Figures | and
2 will now be described. Wien the nachine is waiting to operate as a
refrigerator, the stop valve 7 is closed such that the reserve of
refrigerating fluid is trapped between the non-return valve 14 and the
valve 7. Its pressure is high since it corrédsponds to the saturated vapour
pressure of ammonia at the external tenperature, for exanple [err] In order
to initiate a refPrgéenebln k| sstainlessii seselp open twedgditop ofal whe? and
the flap 22, and 4ggequsg idenifa 19 to operate. The liquid |leaves the tank
3 through the outlet 4_and e valve 7, and then passes through the
pressure reducti on devite® 156184368 FHFR et AEEC IR A P@Astor is

vaporise in the which the reagent is a powder liable to swell when it
absorbs the refrigerating gas. This powder is housed in
a cylindrical body and is confined in a specified
volume. For the transfers of mass between the
absorbent material and the gas duct, the space reserved
for the material is traversed by perforated tubes
filled with glass wool in order to prevent the
particles from escaping with the gaseous £flow. The
feature consisting of a filter supposed to retain the
particles and to allow the gaseous flow to pass is
therefore found again in a slightly different way. It
will however be understood that the designer of this
known device accepts that the particles will pass
through the perforations of the tube. Otherwise, he
would not have provided the glass wool in the tube.
Consequently, there will be an increasing number of
particles in the glass wool, and then, finally, in the
gaseous flow itself, that is to say precisely what had
not been wanted, '

From EP-A-0206875 there is alsoc known a solid
reagent formed from a mixture of chloride and an
expanded derivative of c¢arbon having a laminar
structure. This zreagent solves the mass and heat
transfer problems. It is capable of absorbing large
quantities of gas per unit volume.

On the other hand, its mechanical strength is low
and it has a tendency to deform rapidly under the
effect of the pressure gradients and volume variations
encountered during the functioning of the machine. In
particular, when the reagent absorbs gas by chemical
combination, = its volume tends to increase
progressively. Following this, the chemical separation

- can be incomplete and the surfaces of the reagent
provided for the mass exchanges can be so deformed
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evaporator 8 whilst extracting the necessary | atent heat of vaporization
fromthe cold chanber of the container. The gas thus forned passes through
the non- return valve 13 in the forward flow direction and then reaches the
reactor 9 where, considering the |low tenperature namintained by the fan
19, the gas chemcally conbines wth the feagent. The refrigerating

ef fect di sappears when the reagent is substantially saturated by the

ammoni a, the tank_3 Dbei then at its low level. This is the replacenent
sheet Dat e: 3 033K 5883, become inefficient. For example, if cavities

have been provided in the block of reagent in orci:ar te
increase the exchange area, these cavities tend to
close in on themselves after several refrigeration-
regeneration cycles.

The purpose of the invention is therefore to
propose a chemical reactor for a refrigerating machine
or similar which is «capable of ensuring good

refrigeration performance and retaining such
pexformance over many Successive cycles without
prohibitive deterioration of its initial
characteristics.

According to the invention, the chemical reactor
for a refrigerating machine or similar comprising a
block of reagent intended to absorb by chemical
combination a gaseous flow coming from an evaporator
and to desorb this flow by reverse chemical reaction
under the effect of a rise in temperature, the block of
reagent being confined between confining faces at least
some of which are permeable to mass exchanges, is
characterised. in that the block is capable of volume
variation as a function of the quantity of gas absorbed
and in that the confining faces are_ part of confining
walls capable of providing the block with shape
stability in opposition to the tendency to the saigd
volume variations.

It was in fact noticed that the reagent, despite
its tendency to increase in volume during the chemical
reaction of combination with the refrigerating fluid,
withstood being confined in a substantially fixed
volume without disadvantage. In particular it was found
that this had a negligible influence on its capacity to
absorb chemically a large quantity of refrigerating
gas. On the contrary, the confinement atabilises the
physical structure of the block, which effect is
favourable for cobtaining good absorption and desorption

performance.
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10 - It is then necessary to proceed to a regeneration cycle, as shown in
Figure 2. For this purpose, the valve 7 and the flap 22 are cl osed,
operation of the fan 19 is interrupted and the heating elenent 17 is
brought into operation using the switch 18. Provision can also be nade to
cl ose the upper end of the casing 21 by neams. for exanple, of an obturator
23. The heating of the reagent by the elenent 17 causes separation of the

Chrough whi ch it ves biiight LR rthcthr BYeblier e oBIEts, ahly
hi gh tenperature FRaEEREt oS chofpredsime af suhetagkialleafirgd i tolumnds
to be higher thaa, e ol |bDedmniseBBEIA! € hist Be JARK BasHEdkibat
the gas cohesion in service due to which the active substance
is well retained in its interior. The problems of
escaping of reagent found are thus overcome with simple
permeable walls, which can for example be perforated
walls.
' It is no longer necessary to cause the gaseous
flow to pass through more or less efficient filters in
order to retain particles.

Due to the invention, a xeliable reactor is
produced for the first time which is capable of storing
quantities of gas in a restricted volume and making it
possible to envisage the efficient production of cold
using an absorption device. For example, unlike the
absorption refrigerators known at present and which in
fact are only coolers, a device according to the
invention is capable of producing ice whilst being
placed in a high external temperature (of tropical
type) without its size or its weight exceeding usual
standards.

The xeactor according to the invention can receive
most if not all reagents containing chlorides.

The permeable walls can for example be constituted
by perforated tubes, lining parallel channels formed in
the block.

During the combinmation reaction, it is important
to extract the heat produced in order to prevent the
reagent from heating up and consequently becowming less
eager for the gas.

For this purpose, it is possible to secure on a
peripheral wall, being one of the confining walls,
cooling fins exposed to a natural or forced flow of
cooling air.
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passes through the non-return valve 14. It is then returned to the anbient
tenperature, such as [err] in the condenser 11 in order to return to the
liquid state in the tank 3. Wien the reagent is rid of alnost all of the
nobil e ammonia (after putting into service, a certain quantity of ammoni a
remai ns permanently trapped in the block); €§he regeneration cycle stops. A
new refrigeration cycle can begin. The tank 3 is then at its high |evel.

egoner a1 on procoss, whon Lb ooy uraRg® FRRMIRR A | O oig i
energy in order t%)%ﬁﬁ;§Q?qﬁfetbgfrFgﬁréf?Bﬁd%ﬁs¥ FORuFRSULE PR AR ALPH t he
cont ai ner during ashepopahbpert Thiatt hiss cwhy aicher .£ifise amacphac@dwiind aew be
described in detajdnWdh chamber defined externally by a heat-insulating
outer casing. During refrigeration, this outer casing
channels the cooling air along the fins. During
regeneration, the space surrcunded by the outer casing
is at least partially isolated from the exterior in
order to prevent convection flow along the fins.

In order to heat up the 7reagent during
regeneration, there is preferably used an electrical
resistance heating element, fitted in a housing located
in the centre of the block in order that the heat
produced by this element diffuses through the block
with practically no losses.

If desired, it is possible to line this housing
with a confining wall, but it is also acceptable not to
line the housing, accepting that the substance of the
block, because of its tendency to swell, should clamp
the heating element. Conduction between the heating
element and the block will only be better for this. It
will of course be necessary to ensure the use of
heating element whose surface temperature does not
exceed the acceptable 1limit temperature for the
substance of the block.

With the heating element in the centre of the
block and the £fins at its periphexy, the harmful
tendency of the fina to act as a thermal dJdiffuser
during the regeneration is efficiently countered.

According to its second aspect, the invention also
relates to a refrigerating machine comprising, in
cloged circuit, a high pressure reservoir, a pressure
reduction device, an evaporator and a reactor according
to the first aspect.

According to its thixd aspect, the invention
furthermore relates to a c¢ontainer provided with a
refrigerating machine according to the first aspect.
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reference to Figures 3 and 4. The bl ock of reagent 26 has a generally
cylindrical shape having the same axis 27 as the casing 21 and a di aneter

| ess than the internal dianeter of the casing 21. In the exanple shown, the
bl ock 26 consists of a stack of elementary disk-shaped bl ocks 28. This i S

t he repl acement sheet Date: 3 0 JAN 1997 7 -According to the invention,
the block 26 is enclosed in confining walls which are preferably nade of
stainl ess steel in ordbccordirey netbaniacal fguraity ongspect, the reagent

cartridge, in particular in order to become part of a
reactor according to the first aspect, of a
refrigerating wachine according to the second aspect or
of a container according to the third aspect, comprises
a block of reagent enclosed in a fluid-tight casing,
this block comprising cavities opening through the
fluid-tight casing and closed in a fluid-tight wmanner
by temporary obturations.

Such a cartridge allows the handling and sgtorage
of the reagent without deterioration of its properties
in particular without absorption of dampness, from its
manufacture until its use in the reactor.

Other features and advantages of the invention
will further emerge from the following description
relating to non-limitative examples.

In the accowpanying drawings:

- Figure 1 is a schematic diagram of a
refrigerating container according té the
invention, during refrigeration;

- Figure 2 is a view similar to figure 1 but
during regeneration;

- Figqure 3 is an axial crcss-sectiop view of the
reactor of Figures 1 and 2;

- Figure 4 is a transverse cross-section view of
the reactor of Fiqureg 1 and 2; and

- Pigure 5 is a partial view of a wvariant
embodiment .

In the example shown in Figure 1,. the
refrigerating machine 1 provided for the refrigexating
container 2 comprises a reserve or tank of liquid
refrigerating fluid 3 subject to its own saturated
vapour pressure. The fluid is, in particular, chosen
such that this pressure is relatively high. In this
example, this f£luid is ammonia whose saturated vapour
pregsure is of the order of 1.5 MPa at 20°C. An outlet
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and to resist corrosion. The confining walls conprise, in particular, a
cylLindrical casing 29 into which the elenmentary bl ocks 28 are fitted such
that they are lightly clanmped initially. This clanping is intended to

i ncrease after the reactor is used because of the tendency of the reagent
to swell as explained above. The casing 29 & erefore has a function of
hoopi ng the bl ock 26. The peripheral casing 29 is closed at each axial end
of the block 26 ®Fifisleosdr eppbatidedlanf he chibtettonshape.thEhetphiecls 26,0 S

Lol ac R T Il LG, F s RRMEL S 0

angul arly ar ound HTRPIUEHE: eredugidohiavdics 3 ki ke ddnkiermedpanings 38

formed through tietqu atalsre which can be an electro-valve powered by a
rechargeable battery attached to the container. The
prassure reduction device 6 is located at the input of
an evaporator 8 whose output is connected by a T
connector 10 on the one hand to a reactor 9 and on the
other hand to a condenser 11. The condenser 11 is
itself comnected to an input 12 located at the top of
the tank 3.

The pressure reduction device 6 and the evaporator
8 are located inside the heat-insulated enclosure 5 of
the refrigerating container 2 whilst the other elements
described up to this point are located outside of the
enclosure 5. A non-return valve 13 prevents the fluid
coming from the reactor 9 from flowing in the direction
of the evaporator 8, whilst ancther non-return valve 14
prevents the fluid contained in the tank 3 from flowing
towards the condenser 11.

An overheating measurement device 16, of known
type, controls the degree of opening of the pressure
reduction device 6 such that the fluid emerging from
the evaporator 8 is completely evaporated without being
excesgively overheated.

In a way which will be described in greater detail
below, the reactor 9 containe a reagent, preferably
that known from EP-A-0477343/W0O-A-9115292 constituted
by a mixture of chloride and an expanded carbon
derivative with laminar structure, having the property
of combining chemically with the refrigerating fluid
used, ammonia in this instance, when itgs temperature is
low, and of being chemically separated from the ammonia
when its temperature assumes a predetermined high
value.

That is why the reactor 9 comprises means for
selectively allowing it to be heated or cooled. The
means of heating it essentially comprise a heating
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31 and thus energe on the outside of the confining casing of the block 26.
The channels 32 are surrounded by perneabl e confining walls consisting of
perforated tubes made of stainless steel 34. The perforations of the tubes
34 all ow mass exchanges between the gaseous nedi um of the channels 32 and
the bl ock 26 which is exposed to this nmedi #m"t hough the perforations. The
annul ar ends of the perforated tubes 34 are contiguous with the
correspondi ng perélsEmentesl’df whheh openisefecBivelyn seciatdd t Bg tavoswinuy ar
regi ons where thegut ' kSR C 0pg.0 e_copfini

pl ates 31, the og'tagr lggsalc?%n%%rizghg %og%ggogtte%?lg i'np'gef ﬁ%g%ngigﬁ?mefﬁ;gner
to an upper closf& & Brmmstas sopsneiled ofhe regnm3 Pf cegsdoinigidibe  An

upper cross- pi eceredi:taid 92 doMipRliser £SHapi 18C @or@reaSBPCLIY eh¥cRifgddnted in
a battery attached to the container. The fan 19 causes a
convection air flow to circulate ingide an outer casing
21 of the reactor. The casing 21 is heat-insulating in
order to limit heat losses during the heating and
comprises, at its base, a flap 22 which is closed

during the heating in order to prevent the chimney
effect. On the contrary, the flap 22 is open while the
fan 19 is operating.

The general functioning of the refrigerating
machine shown in Figures 1 and 2 will now be described.

When the machine is waiting to oPerate as a
refrigerator, the stop valve 7 is closed such that the
reserve of refrigerating fluid is trapped between the
non-return valve 14 and the valve 7. Its pressure is
high since it corresponde to the saturated vapour
pressure of ammonia at the external temperature, for
example 20°C.

In order to imitiate a refrigeration éycle, it
suffices to open the stop valve 7 and the flap 22, and
to cause the fan 19 to operate. The liquid leaves the
tank 3 through the outlet 4 and the valve- 7, and then
passes through the pressure reduction device 6 whilst
losing pressure, which allows it to vaporise in the
evaporator 8 whilst e::ti'acting the necessary latent
heat of vaporization from the cold chamber of the
container. The gas thus formed passes through the non-
return valve 13 in the forward flow direction and then
reaches the reactor 9 where, considering the low
temperature maintained by the <fan 19, the gas
chemically combines with the reagent. The refrigerating
effect disappears when the reagent is substantially

- saturated by the ammonia, the tank 3 being then at its
low level.

.

This is the replgcement sheet

pate: 3 0 JAN 1897



substantially central position between each cap, 36 or This is the

repl acement sheet Date: 3 0 JAN 1997 - 12 - 37 respectively, and the

adj acent confining plate 31. A distribution and collecting chanber 41 is

defi ned between the upper cap 36 and the adjacent confining plate 31 and

consequently is connected to the channel s- 3@ t-hr ough t he openi ngs 33. The
upper cross- piece 38 conprises ducts 42 which connect the collection and

di stribution chanber 4ftwikhth8g héte€isand i RiceddCle?4h iFbddiedRAGHON 9.
t hrough a bore 43 . . . -
cycle, as shown in Figure 2. For this purpose, the
valve 7 and the flap 22 are closed, operation of the
fan 19 is interrupted and the heating element 17 is
brought into operation using the switch 18. Provision
can also be made to close the upper end of the casing
21 by means, for example, of an obturator 23. '

. The heating of the reagent by the element 17
causes separation of the ammonia which leaves in the
gaseous state through the same pipe 24 as that through
which it was brought into the reactor. Considering the
relatively high temperature in reactor, the pressure of
the gas leaving it tends to be higher than the
equilibrium temperature in the tank 3 such that the gas
passes through the non-return valve 14. It is then
returned to the ambient temperature, such as 20°C, in
the condenser 11 in order to return to the liquid state
in the tank 3. When the reagent is rid of almost all of
the mobile ammonia {(after putting into service, a
certain quantity of ammoriia remains permanently trapped
in the block), the regeneration cycle stops. A new
refrigeration cycle can :begin. The tank 3 is then at
its high level.

Such a container has the advantage of being able
to undergo the regeneration process when it 1is in
store, and may then be autonomous in energy in oxder to
ensure the refrigeration of foodstuffs contained in the
container during the transport of the containex.

The reactor 9 will now be described in detail with
reference to Figures 3 and 4.

The block of <reagent 26 has a generally
cylindrical shape having the same axis 27 as the casing
21 and a diameter less than the intermal diameter of
the casing 21.

In the example shown, the block 26 consists of a
stack of elementary disk-shaped blocks 28.
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in the upper cap 36 and an inlet and outlet orifice 44 in the reactor. The
| ower cap 37 and the corresponding confining plate 31 together define a
circul ation chanber 50. The heating elenent 17 is an electrical elenent in
the formof a rod whose useful length corresponds to the axial |ength of
the block 26 and which is fitted substanti®l|ly with no play in an axial
housi ng 46 provided through the whole axial |ength of the block 26 The

uEprertr) end of the housnaeoﬂa%;@ cdcpsagngylhbgne{@,ge Sgh%djgfo;gjgh

e ety “roeficigshd 3o I rRIRERATLE HSEE HRel peeseran SP%Q%“”’”
reagent, taking @fcakaindesst steedddncyrder swelle medlmnmically stewinigng
element 17 W tRndt B8 resist corrosion.

The confining walls comprise, in particular, a
cylindrical casing 29 into which the elementary blocks
28 are fitted such that they are 1lightly clamped
initially. This clamping is intended to increase after
the zreactor is wused because of the tendency of the
reagent to swell as explained above. The casing 29
therefore has a function of hooping the block 26.

The peripheral casing 29 is closed at each axial
end of the blaock 26 by a closure plate 31 of circularx
shape. The block 26 is traversed by a certain number
(four in the example} of chammels 32 of cylindrical
shape, which are parallel with the axis 27 and
distributed angularly around the latter. The channels
32 coincide with openings 33 formed through the plates
31 and thus emerge on the outside of the confining
casing of the block 26. The channels 32 are surrounded
by permeable confining walls comsisting of perforated
tubes made of stainless steel 34. The perforations of
the tubes 34 allow mass exchanges between the gaseous
medium of the channeie 32 and the block 26 which is
axposed to this medium though the pexforations. The
annular ends of the perforated tubes 34 are comntiguous
with the cbrresponding peripheries of the openings 33.

In each of the two annular regions where the outer
casing 29 is connected to one of the confining plates
31, the outer casing 29 is also connected in a fluid-
tight manner to an upper closure cap 36 and to a lower
closure cap 37 respectively. An upper cross-piece 38
and a lower cross-piece 39 respectively are fitted in a
substantially central position between each cap, 36 or
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advant'age of inproving the thermal contact between them On the other hand,
as_shown in the right hand section of Figure 3, if it is feared
that the tenperature of the heating elenment 17 may danage the surrounding
reagent, it is also possible to line the housing 46 with a tube 47. If the
latter is inperneable, in particular not petdorated, it protects the
heating el enment 17 fromcorrosion. The heating elenent is fitted through a
bore 48 in the | o3@r reape6fively a arehithel aligacertd donfiild ngopeatsr 98- pi ece

't can for exanple Thi s i iherpasidh Ol Nbiflounll "SRgnike”) 497 s
defined between the upper cap 36 and the adjacent
confining plate 31 and consequently is comnected to the
chammels 32 through the openings 33. The upper cross-
piece 38 comprises ducts 42 which connect the
collection and distribution chamber 41 with the inlet
and outlet duct 24 in the reactor 9, through a bore 43
in the upper cap 36 and an inlet and ocutlet orifice 44
in the reactor. The lower cap 37 and the corresponding
confining plate 31 together define a circulation
chamber 50.

The heating element 17 is an electrical element in
the form of a rod whose useful length corresponds to
the axial length of the block 26 and which is fitted
substantially with no play in an axial housing 46
provided through the whole axial length of the block
26. The upper end of the housing 46 is closed by the
plate 31 adjacent to the chamber 41. According to a
first embodiment shown in the left hand section of
Pigure 3, the housing 46 is oot linmed so that, in
operation, the reagent, taking account of its tendency
to sgwell, clamps the heating element 17 with the
advantage of improving the thermal contact between
them. '

On the other hand, as shown in the vright hand
gsection of Figure 3, if 3t is feared that the
temperature of the heating element 17 may damage the
surrounding reagent, it is also possible to line the
housing 46 with a tube 47. If the latter is
impermeable, in particular not perforated, it protects
the heating element 17 from corrosion.

The heating element is fitted through a bore 48 in
the lower cap 37 and a central bore 49 in the lower
cross-piece 39. The latter therefore serves as a
mounting for the heating element 17. It can for example
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be threaded internally in order to receive a corresponding thread of
the elenment 17 for. the purpose of fixing it. The | ower confining plate 31
has a central opening 51 to allow the elenment 17 to pass through. In order
to prevent | eakages of ammonia to the exterior, the peripheral casing 29 is
fluid-tight and it is connected in a fluid4gi ght manner to the upper 36 and
| ower 37 caps. The latter are also fluid-tight, with the exception of their

W h the tnternalbhas capaadsd”, RReFsRaI YN cinl cmied: | vboc, geleive &'
corresponding thread of the element 17 for. the purpose
of fixing it. The lower confining plate 31 has a
central opening 51 to allow the element 17 to pass
through.

In order to prevent leakages of ammonia to the
exterior, the peripheral casing 29 is fluid-tight and
it is connected in a fluid-tight manner to the upper 36
and lower 37 caps. The latter are also fluid-tight,
with the exception of their respective bores 43 and 48,
which are connected in a fluid-tight wanner with the
internal passages 42 and 49 of their respective cross-
pieces 38 and 39, as well as, in the case of the upper
cap 36, with the orifice 44 provided for connection
with the regt of the refrigeration circuit. The heating
element 17 is fitted in a fluid-tight manner in the
bore 49.

The peripheral wall 29 and the outer casing 21
between them define an annular chamber 52 intended fox
the rising circulation of the cooling air flow produced
by the fan 19 (not shown in Figqure 3} which is below
the lower cap 37. The assembly constituted by the
reagent block 2&, the confining walls 29, 31, 32 and
the caps 36 and 37 together with the heating -element 17
is supported inside the outer casing 21 by any
appropriate wmeans such as brackets 53 allowing the
passage of the air flow 54,

The peripheral wall 29 carries fins 56 protruding
into the annular chamber 52 towards the outer casing
21. The fins 56 are disposed in axial planes in such a
way as té' define between them air circulation channels
57 {Figure 4) parallel with the axis 27. The fins 56
are, for example, made from sections of T-shaped
aluminium profile welded to the external surface of the
peripheral casing 29.

At its upper end, the outer casing 21 is closed
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pi eces 38 and 39, as well as, in the case of the upper cap 36, with the
orifice 44 provided for connection with the rest of the refrigeration
circuit. The heating elenent 17 is fitted in a fluid-tight manner in the
bore 49. The peripheral wall 29 and the outer casing 21 between them defi ne
an annul ar chanmber 52 intended for the risjyng circulation of -the cooling
air flow produced by the fan 19 (not shown Iin Figure 3) which is bel ow the

cont1 ni g wal |5 58 5 W) £E0RLER "bRCebiar ioer [zminge i heRRebReat | ng
element 17 is stppeetedelestivelyt by autehtursadingg didk bByrmbly the
appropriate neansheuedces 2 aRls seRenkt UG e rRgisg0s Of the air flow
54. The functioning of the reactor 9 is as follows:

- whil_e it is functioning in refrigeration, the
gaseous ammonia, cold and pressure-reduced, reaches
through the orifice 24 the distribution and collection
chamber 41 and then the channels 32 before being
absorbed by chemical combination with the reagent 26
through the perforations in the confining tubes 34. The
flap 22 is open, as shown in Figure 1, and the
obturator 23 is also in the open position, as shown in
Figure 3. The fan 19 operates and generates the cooling
air flow 54 which removes the heat of the exothermic
combination reaction. The flow 54 is accelerated by the
chimney effect inside the outer casing 21, because of -
the temperature of the fins 56 which are heated up by
the reaction heat.

During regeneration, the operation of the fan 19
igs interrupted, the flap 22 and the obturator 23 are
closed and the heating- element 17 is put into operation
in order to bring the reagent up to a temperature which
can be of the order of 200°C. This rxesults in an
endothermic chemical separating reaction between the
reagent and the ammonia, which ig released in the
gaseocus state through the perforations of the tubes 34
and then through the inlet and outlet orifice 44, via
the distribution and collection chamber 41 and the
ducts 42 of the croass-piece 38.

As the annular chamber 52 is isclated from the
exterior at this stage, the fins 56 no longer take any
part in heat evacuation, 80 that the endothermic
reaction takes place with a good yield.

The confining plates 31, even though flat,
effectively resist the tendency of the block to swell
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The peripheral wall 29 carries fine 56 protruding into the annul ar chamber
52, towards the outer casing 21. The fins 56 are disposed in axial planes in
such a way as to define between themair circulation channels 57 (Figure 4)
parallel with the axis 27. The fins 56 are, for exanple, nade from sections
of T-shaped alum niumprofile welded to thgsexternal surface of the
peripheral casing 29. At its upper end, the outer casing 21 is closed This

th I t sheet Dat 0 JAN 1997 14-
s € rep acemen %:h%% are gdjacant to the chambers 41 and 50 in whlch

the pressure of the gaseous ammonia exists.

The strength of the plates 31 is increased by the
connection between them provided by the perforated
tubes 34 and (if provided) the non-perforated tube 47,
and also by the cross-pieces 38 and 39 which transfer
the swelling thrust to the caps 36 and 37 which are
strong because of their domed shape. This reinforcement
provided to the plates 31 is useful when the pressure
in the chambexs 41 and 50 is low whilst the swelling
tendency of the block is at a maximum, for example at
the end of a refrigeration cycle.

In the embodiment shown in Figure 5, the
elementary blocks 28 are prefabricated cartridges
having their own outer casing 60 which is fluid-tight
apart from the openings 61 for the passage of the
perforated tubes 34 and the heating element 17.

The casing 60 has a simple sealing and mechanical
cchesion function but it is not designed to withstand
the- operational pressure.

When manufacturing the cartridges, the openings 61
are obturated with frangible f£fluid-tight obturators 62
made, foxr example, from £luid-tight paper. During
assembly, the peripheral wall 29, the lower cap, the
lower confining plate 31, the lower cross-piece 33, the
perforated tubes 34 and the heating element 17 are
assembled first, then the elementary blocks 28 are
stacked inside the peripheral wall 29 whilst the
heating element 17 and the tubes 34 each perforate two
obturators 62 of each block when they enter into and
emerge from the bore 63 or 64 respectively. The bores
63 and 64 are not lined., The function of the obtu;ators
62 is to protect the block from unwanted absorption of
dampness before it is a=sembled.

The assembly of the core of the reactor is
completed ﬁy the putting into position of the plate 31
and of the upper cap 36. ' '
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by a wall 58 with openings, whose openings 59 can be cl osed sel ectively by
an obturating disk formng the obturator 23 shown schematically in Figure
2. The functioning of the reactor 9 is as follows: - while it is
functioning in refrigeration, the gaseous anmonia, cold and
pressure-reduced, reaches through the orifi¥® 24 the distribution and
col l ection chanber 41 and then the channels 32 before being absorbed by
chem cal conbi nation wrhe temboddageut sR6whhriaughidghe per sanalignesi tHehe
confining tubes 3 I 224 S o] L.neEl 1, and.the
obturator 23 is a?ggzpﬁl?hgggpéﬁk§ogP§P%%? é%bsg%ﬁksfgiggggréi3F°ﬁﬁ?¥%n 19
operates and genePHFRSTt B FFscAB§ians. f Lpvpsrtigniar rhyarreetric lness,of

the exotherm c cogbl Bhki fantfactian of TRRel boyeld d1omccel erated by the

The invention is of course not limited to the
examples described and shown.

The plates 31 could also be perforated in order to
increase the mass exchange areas. : '

It would be possible to close only the top ox the
bottom of the ocuter casing in oxder to interrupt the
cooling air flow during regemeration.

It would be possible for there to be aseveral
crogs-pieces in each qhamber and several heating
elements in the block.

The reactor could have two different points of
access, one for the input of ammonia during
refrigeration and the other for the output of ammonia
during regeneration.
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chi mey effect inside the outer casing 21, because of the tenperature of
the fins 56 which are heated up by the reaction heat. During regeneration,
the operation of the fan 19 is interrupted, the flap 22 afgl dhWbBeuRit gged

23 are closed and the heating element 17 is put into opera
bring the reagent up to a tenperature whithtcan be of the i luﬂﬂ EIH
This results in an endotherm c chem cal separating reactio

reagent and the ammoni a, which is rel easell,AIM3t he gaseous state through the

34, Via the o stribution axd eaPectror Chather 4t Arddrna dod SERE | he

cross-pi ece 38. ASI hPTnfidlazh FAMTISAngs 3 s hlqckd Pﬁon??’*@nt (26)
intended to absorb by chemical combination a gasgeous
flow coming from an evaporator (8) and to desorb this
flow by reverse chemical reaction under the effect of a
rise in temperature, the block of reagent (26) being
confined between confining faces (29, 31, 34, 47) at
least some of which (34) are permeable to mass
exchanges, characterised in that the block ' (26) is
capable of wvolume variations as a function of the
quantity of gas which it has absorbed and in that the
confining faces are part of confining walls capable of
providing the block with shape stability in opposition
to the tendency to the said volume variations.

2. Reactor according to Claim 1, characterized in
that the permeable confining walls are perforated walls
{34) interposed between the substance of the block and
a space {32) for circulation of the gaseocus flow.

3. Reactor according to Claim 1 or 2,
characterized in that the permeable walls are tubes
which line recesges (32) formed in the block (26).

4. Reactor according to Claim 3, characterized in
that the recesses are channels (32) parallel with one
another.

5. Reactor according to Claim 3 or 4,
characterized in that, at one at least of their ends,
the recesses open in a chamber (41} adjacent to one of
two opposite faces of the block (26) of reagent.

6. Reactor according to Claim 5, characterized in
that in that the chamber (41) is separated from the
block by a confining plate (31), which is one of the
confining walls of the block and through which the
recesses {32) open.

This is the replacement sheet
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exteri'or at this stage, the fins 56 no |onger take a %ﬁeeE LBl 88 Iaced
evacuation, so that the endotherm c reaction takes pl yi el
The confining plates 31, even though flat, effectivel ymﬂﬁu “MH dency
of the block to swell This is the repl acerrent sheet Da

17 CLAIM5 1. A chem cal reactor for a réf ?‘?geratl ng machi ne i ncl udi ng a

supply of reagent intended to absorb by chem cal conbination a gaseous fl ow
com ng from an evapor &-or Readtor desordinditeo Klaimb§, r charaetehtredain

reaction under tReRffiatd OChafodd S@41 adjacent to one of the ends of
the block is connected with an orifice (44) for
connection with a refrigeration circuic. .

8. Reactor according to Claim 6, characterized in
that at least one croass-piece (38, 39} extends between
the confining plate (31) and an opposite wall {36, 37)
also .delimiting the chamber (41, 50).

9. Reactor according to Claim 8, characterized in
that in the cross-piece (38) there is formed a passage
(42) connecting the chamber (41) with a refrigeration
circuit (24).

10. Reactor according to Claim 8, characterized
in that the cross-piece (39) is hollow and allows the
passage and fixing of a heating element (17) engaged in
a cavity (46) formed in the block of reagent (26} and
opening through the confining plate (31) opposite the
cross-piece (39).

11. Reactor according to Claim 4, characterized

+ in ‘that the chamnels (32) are dist;ibuted around a
cavity (46) formed in a substantially central position
in the block (26) and accomodating a heating element
(17) .

12. Reactor according to one of Claims 1 to 9,
characterized in that the block (26} comprises a cavity
(46) in which a heating element (17} is mounted.

13. Reactor according to onme of Claims 10 to 12.
characterized in  that the heating element (17) is
fitted substantially without play in the cavity (46),
which is delimited by surfaces which are part of the
block of reagent.

14. Reactor according to one of Claims 10 to 12,
characterized in that the housing (46) is delimited by

one of the confining walls {(47).
15, Reactor according to Claim &, characterized

in that the confining plate (31) is connected by its
periphery to a peripheral hooping casing {(29) of the

IllllIII ] IIIll [
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tenperature, the reagent being confined between confining faces at | east
soge of which are perneable to nass exchanges, characteri stgﬁaetmﬁseeﬁthaced

reagent is formed as at | east one solid block of reagent pri

installation in the reactor between said confining faces so glm “!HL | IRt K
I s capabl e of volune variations as a funciiagn-of the quantit I'C
it has absorbed, and in that the confining faces are part of confining
wal I s confi gured er It Ih@ b 0oL s £ S (o} pon said at

| east one bl ock \/\%1?%‘%&(1 sgecig%abo?ieeg 5%’18\/%’."%9' i ﬁé:[&g'r%c %\nl‘?h shape
stability for resisting std vol u@aGkPFat | 8RGOrddng AtoeacCpimccor8ing to
claim1, charact eshaeactiarideat fhe fleatealbe e indigignvein s wiieHekhar at ed

vel L e Posec BShAahd R 3URSLASS 5L LDRRRLonk 91 APRet R

characterized i n ¢3@ing hé2®kr nthe| confiningrealimearahcomecyml r coesbes

formed in the bl QdrigheralA d®RRCLE aACERA d}) (3@,Cheym 3, characterized in

that the recesses are channgls parallel wth one another. 5. A reactor

according to claim 3, Jcﬂ‘ar ag?%?‘ip%da?ﬁc”f#éﬁ R e sélao‘ﬁ‘g5 of FRe#-ends,
characterized in that the block (26) is of cylindrical
shape and the confining walls comprise a peripheral
hooping casing (29).

18. Reactor according to ome of Claims 1 to 14,
characterized in that the confining walls comprise a
peripheral casing (29) carrying cooling fins (56)
protruding into an amnular chamber (52) contained
between the peripheral casing (29) and an outer casing
(21). |

19. Reactor according to Claim 18, characterized
in that the fins (56) are oriented in such a way as to
definé between them parallel air circulation channels
(57), preferably vertical.

20. Reactor according to Claim 18 or 13,
characterized by means {19, 22, 23) for selectively
providing and preventing the circulation of air in the
annular chamber (52). _ '

21. Reactor according to one of Claims 18 to 20,
characterized in that the outer casing (21) is heat-
insulated.

22. Reactor according to one of Claims 18 to 21,
characterized in that the confining walls (29, 31, 34,
47) are made of stainless steel and the fins (56) are
made of aluminium.

23. Reactor according to one of Claims 18 to 22,
characterized in that the fins (56) are formed <from
sections of profiled material fixed to the perxipheral
casing (29}.

24. Reactor according to one of Claims 15 to 23,

ut
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t he récesses open in a chanber adjacent to one of two opp%{stﬁee{%% nﬁzfe hdag
S

bl ock of reagent. 6. A reactor according to claimb5, char I
that the chanber is separated fromthe bl ock by a confini ngﬂ Eﬂm IHF
one of the confining walls of the block and through which t

open. 7. A reactor according to claim6;- @daracterized in that the
chanber adjacent to one of the ends of the block is connected with an
orifice for connedHa¥actelrizad &fd | gRAEL k88 Wl (24T ik fitted_ such
Dat e: 2 2 DEC 1997

characterized in tHhat- a?‘élgsé%stl' é]&?gégézﬁeg{girg;{f: égp%%%}b%%lt hgasing
confining plate an®¥3n opposite wall also delinmiting the chanber.

25. Reactor according to onme of Claims 15 to 24,
characterized in that the block (268) comprises
elementary blocks (28) slipped one after the other into
the peripheral wall (29).

. 26. Refrigerating machine comprising, in a closed

circuit, a high pressure reservoir (3), a pressure
reduction device (6) and a reactor (%) according to one
of Claims 1 to 25.

27. Container provided with a refrigerating
machine (1) according to Claim 26.

28. Reagent cartridge, in particular for being
part of a reactor according to one of Claims 1 to 23,
of a refrigerating machine according to Claim 26 or of
a container according to Claim 27 and comprising a
block of reagent enclosed in a fluid-tight casing (60),
this block compriging cavities (63, 64) emerging
through the fluid-tight casing {60) and closed in a
fluid-tight manner by temporary obturations (62).

T L1 L L] P ——
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9. A reactor according to claim8, characterized in that in the
cross-piece there is fornmed a passage connecting the chanber with a
refrigeration circuit. 10. A reactor according to claim8, characterized in
that the cross-piece is hollow and all ows tztle passage and fixing of a

heating el ement engaged in a cavity formed in the bl ock of reagent and
openi ng through the confining plate opposite the cross-piece. 11. A reactor
according to claim4, characterized in tm# channel s are distributed
around a cavity formed in a substantially central position in the_block and
accommodate a heating elenment. 12. A reactor according to claim1,

characterized in ghaletherthemicalonrerstsr A aRfirigarat g C mackiant | Aad
el enent is nounted. 13. accor di to,.cl ai , Characterized in
that the heating el enent A(I:é ?ﬁ'?éerd sBE‘s’?Jén I al Itée%eg%%%t pﬁé/ iﬁaﬁgn%
cavity, which is delinitee@pyridgs sbesefpr'th are part of the block of

reagent. 14. A reactor according to claim 10, characterized in that the
housing is delimted by one of the confining walls.

Applicant: SOFRIGAM

A reagent (26) combines exothermically with a cold
refrigerating fluid exiting a refrigerating evaporator
during a refrigeration cycle, then releases the
refrigerating fluid endothermically once it has been
heated to a gsufficiently high temperature by means of a
heating element (17) during a regeneration cycle during
which the released refrigerating fluid condenses in a
pressurized tank. The zxeagent is confined inside
stainless steel walls (29, 31, 34) which prevent it
from swelling. These walls include perforated tubes
(34) lining chammels (32) in which the mass exchanges
take place during the combining and separating
reactions. The heating element {17) is ‘fitted in a
central cavity (46). An air flow (54), which is
interrupted during regeneration, evacuates the heat of
the combining reaction by means of -fins (56). The
invention prevents the block of reagent from distorting
and becoming progressively - --in“o”pérat:ive over repeated

cycles.

See Figure 3.
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platgris connected by its periphery to a peripheral hooping casing of the
bl ock, being one of the said confining walls. 16. A reactor according to
claim15, characterized in that, in the region in which the confining plate
I's connected to the peripheral casing, the confining walls are connected to
t he peripheral edge of an end cap. 17. A raa?tar according to claim1,
characterized in that the block is of cylindfial shape and the confining
wal I s conprise a peripheral hooping casing. 18. A reactor according to
claim1l, characterized in that the confining walls conprise a peripheral
casing carrying cooling fins protruding into an annul ar chanber contai ned
bet ween the peripheral casing and an outer casing. This is the replacenent
sheet [err]

15. é>peactor according to claim6, characterized in that the confining
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19 19. A reactor according to claim18, characterized in that the fins are
oriented in such a way as to define between themparallel air circulation
channel s, preferably vertical. 20. A reactor according to claim 18,
characterized by neans for selectively providing and preventing the
circulation of air in the annular chanmber. 21. A reactor according to claim
18, characterized in that the outer casing is heat- insulated. 22. A
react or according to claim18, characteriggd kﬂ that the confining walls
are made of stainless steel and the fins e/ de of alum num 23. A
reactor according to claim 18, characterized in that the fins are forned
fromsections of profiled nmaterial fixed to the peripheral casing. 24. A
reactor according to claim 15, characterized in that the block is fired
such that it is lightly clanped in the peripheral casing. 25. A reactor
according to claim1l1, characterized in that the bl ock conprises a
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plurality of disk-shaped el enentary bl ocks slipped in stacked fashion one
after the other into a space defined by said confining walls. 26. A
refrigerating machine, including in a closed circuit, a high pressure
reservoir, a pressure reduction device and a chem cal reactor for a
refrigerating machi ne having a supply of reagent intended to absorb by

chem cal conbination a gaseous fl ow com ng Upz%an evaporator and to desorb
this flow by reverse chem cal reaction undef % effect of arise in
tenperature, the reagent being confined between confining faces at | east
sone of which are perneable to mass exchan eq,.dHZracterized in that the
reagent is formed as at | east one solid bl ¢gck of reagent prior to its

installation in the reactor between s; Laing A4ces sQ that said block
i s capabl e of volune variations as a NURCH\]®N he quant 4y of gas i ch
it has absorbed, g8d in that the cgaf\mn are partf confinin
walls configured to exert an initi Y fcla pon said
| east one bl ock ich is capable of p ' e bIock,wﬁBh shape
stability for} S L.0g ] | ] rsthe—repta tsa
sheet :o“ . 7 ‘A ) 7 ’.‘,. .
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[err] 20 27. A container provided with a refrigerating machine including
in g'closed circuit, a high pressure reservoir, a pressure reduction device
and a chem cal reactor for a refrigerating machi ne having a supply of
reagent intended.to absorb by chem cal conbination a gaseous flow coni ng
froman evaporator and to desorb this flow by reverse chem cal reaction
under the effect of a rise in tenperature, thireagent bei ng confi ned

bet ween confining faces at | east sone of | Ch™are perneablge to mass
exchanges, characterized in that the reagent is forned as @ |east one

solid block of reagent prior to its_jL.g J%w At hegr€act or bet ween
said confining faces so that sai ﬁm‘% 2R m ol une variations as
ora S W2 IBYg S Xgnd in that the

a function of the quantity of g
confining faces are part of wal I s confi gure Q \::»\

This is the replacement sheet
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s : : _ HO504g -
an initial light clanping force upon said at |east one bl ock whi chms% 3

capabl e of providing the block with shape stability for resisting said

vol une variations. 28. A reagent cartridge, in particular for being part of
a reactor for a refrigerating machine inclading a supply of reagent

I ntended to absorb by chem cal conbination a gaseous flow com ng from an
evaporator and to desorb this flow by reverse chenical reaction under the
Ief fect of atlratémeg: bncsk)mmew:@pm Fonpkanplegif cavities haveiesn PRIdRY PgRADIPk Ot
east one soli .ock prior,to its installation jn the.reactar, said at

| east one bFeAZRNLER RYdeh P jigereass sy eﬁwgfné‘ﬁ“é‘mtthfﬁ?t ﬁ%vé{\escg‘?\ﬁi M r?gosFaH’egnat

| f whi i
bl ook ber g (eranies Bt et R e RaREs U RIEE: (20 The quantity of
gas which it ha%@%ﬁfmﬁégﬁd 8fl't'fﬁie 'y Jnl[ﬁ% & NfereRI 'tP:%%P(f)S%CESch@ﬁﬁcaP%&ct&f for a

confining walls ure 0 exert an inirtra cl anpi ng force upon

said at |easteonedibORachiibChr | §mBaPaPhith Of BipabledoR Cershifin®| Q504 Wefriperdiivne
stability whi _c%@r e@\gsts %@Fd 1\‘/o une vari ationsI;_;a gnd said at Teast %ir%g bl ock
of reagent n@@i‘tﬂﬁnﬁ{bﬁl iig i fédéhd?érf&hianﬁé_&iveﬂ,mﬁ@i duddessive ltgulen gwithout
cavities energing through the Tluid-tight casing and closed in a
f1uid-tight pagtibiive deterioration of its initial characteristics.

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more disadvantages of
the art. |

According to one aspect of the present invention there is provided a chemical
reactor for a refrigerating machine including a supply of reagent intended to absorb by
chemical combination a gaseous flow coming from an evaporator and to desorb this flow
by reverse chemical reaction under the effect of a rise in temperature, the reagent being
confined between confining faces at least some of which are permeable to mass
exchanges, characterized in that the reagent is formed as at least one solid block of
reagent prior to its installation in the reactor between said confining faces so that said
block is capable of volume variations as a function of the quantity of gas which it has
absorbed, and in that the confining faces are part of confining walls configured to exert
an initial light clamping force upon said at least one block which is capable of providing
the block with shape stability for resisting said volume variations.

According to another aspect of the present invention there is provided a
refrigerating machine, including in a closed circuit, a high pressure reservoir, a pressure
reduction device and a chemical reactor for a refrigerating machine having a supply of
reagent intended to absorb by chemical combination a gaseous flow coming from an
evaporator and to desorb this flow by reverse chemical reaction under the effect of a rise

in temperature, the reagent being confined between confining faces at least some of

which are permeable to mjass exclrmgenemracgriza n thagthe re?gent is formed as at
i W Decscvistion : paged ol poged .o
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by tenporary obturations. This is the replacenent sheet Date: 2 2 DEC
1997 This Sheet HAs Been Repl aced [err] bl ock, being one of the said
confining walls. 16. Reactor according to Claim 15,
characterized in that, in the region in wg ch the confining plate (31) is
connected to the peripheral casing (29), the confining walls are connected
to the peripheral edge of an end cap (36, 37). 17. Reactor according to one
of C ai ns deast obg, solid block of reagent prior to its installation in the reactor between said
- confining faces so that said block is capable of volume variations as a function of the
quantity of gas which it has absorbed, and in that the confining faces are part of
confining walls configured to exert an initial light clamping force upon said at least one
block which is capable of providing the block with shape stability for resisting said
volume variations.

According to still another aspect of the present invention there is provided a
container provided with a refrigerating machine including in a closed circuit, a high
pressure reservoir, a pressure reduction device and a chemical reactor for a refrigerating
machine having a supply of reagent intended to absorb by chemical combination a
gaseous flow coming from an evaporator and to desorb this flow by reverse chemical
reaction under the effect of a rise in temperature, the reagent being confined between
confining faces at least some of which are permeable to mass exchanges, characterized in
that the reagent is formed as at least one solid block of reagent prior to its installation in
the reactor between said confining faces so that said block is capable of volume
variations as a function of the quantity of gas which it has absorbed, and in that the
confining faces are part of confining walls configured to exert an initial light clamping
force 'upon said at least one block which is capable of providing the block with shape
stability for resisting said volume variations.

According to still another aspect of the present invention there is provided a
reagent cartridge, in particular for being part of a reactor for a refrigerating machine
including a supply of reagent intended to absorb by chemical combination a gaseous flow
coming from an evaporator and to desorb this flow by reverse chemical reaction under
the effect of a rise in temperature comprising, said reagent being formed as at least one
solid block prior to its installation in the reactor, said at least one block being configured
for confinement between confining faces at least some of which are permeable to mass

exchanges, said at least one block being capable of volume variations as a function of the

quantity of gas which it has absorbed and in that the confining faces are part of confining
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characterized in that the block (26) is of cylindrical shape and the
confining walls conprise a peripheral hooping casing (29). 18. Reactor
according to one of Clainms 1 to 14, characterized in that the confining
wal | s conprise a peripheral casing (29) carrying cooling fins (56)
protrudi ng into an annul ar chanber (52) contained between the peripheral
casing (29) and an outer casing (21). 19. Reactor according to C aim 18,

charact eri z®slls Borfipaired e ekérdan( piial Aight Qﬂdrﬂﬁﬂhg(fotce Woahsadd \whYeads oh® Higdk ne
bet ween them parallel air circulation channels (57), preferably vertical.

20. Reacwhich iscapable 0f prévidingl the lock8witly rshapkOstatsiliyr ehichrsegietd dayd rokng
(19, 22, 23) for selectively
variations; and said at least one block of reagent being enclosed in a fluid-tight casing,
said block having cavities emerging through the fluid-tight casing and closed in a fluid-
tight manner by temporary obturations.
DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

It was in fact noticed that the reagent, despite its tendency to increase in volume
during the chemical reaction of combination with the refrigerating fluid, withstood being
confined in a substantially fixed volume without disadvantage. In particular it was found
that this bad a negligible influence on its capacity to absorb chemically a large quantity
of refrigerating gas. On the contrary, the confinement stabilises the physical structure of
the block, which effect is favourable for obtaining good absorption and desorption

performance.
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provi ding and preventing the circulation of air in the annul ar chamnber
(52). 21. Reactor according to one of Clains 18 to 20, characterized in
that the outer casing (21) is heat- insulated. 22. Reactor according to one
of Cainms 18 to 21, characterized in that;the confining walls (29, 31, 34,
47) are made of stainless steel and the fins (56) are nmade of al um nium
23. Reactor according to one of Clainms 18 to 22, characterized in that the
fins (56) are forned from sections of EIKiMed nmaterial fixed to the
peri pheral casing (29). 24. Reactor according to one of Cains 15 to 23,
This is thel.rephachemical mhetot for a refrigerating machine including a supply of reagent
intended to absorb by chemical combination a gaseous flow coming from an evaporator
and to desorb this flow by reverse chemical reaction under the effect of a rise in
temperature, the reagent being confined between confining faces at least some of which
are permeable to mass exchanges, characterized in that the reagent is formed as at least
one solid block of reagent prior to its installation in the reactor between said confining
faces so that said block is capable of volume variations as a function of the quantity of
gas which it has absorbed, and in that the confining faces are part of confining walls
configured to exert an initial light clamping force upon said at least one Block which is
capable of providing the block with shape stability for resisting said volume variations.
2. A reactor according to claim 1, characterized in that the permeable confining walls
are perforated walls interposed between the substance of the block and a space for
circulation of the gaseous flow.
3. A reactor according to claim 1, characterized in that the permeable walls are tubes
which line recesses formed in the block.
4. A reactor according to claim 3, characterized in that the recesses are channels
parallel with one another.
5. A reactor accorciing to claim 3, characterized in that, at at least one of their ends,
the recesses open in a chamber adjacent to one of two opposite faces of the block of
reagent.
6. A réactor according to claim 5, characterized in that the chamber is separated from
the block by a confining plate which is one of the confining walls of the block and
through which the recesses open.
7. A reactor according to claim 6, characterized in that the chamber adjacent to one of
the ends of the block is connected with an orifice for connection with a refrigeration

circuit.

, ,"I"J mly mM” "ILI " l", . This is the replacement aheet

pate: ¢ 2 DEC 397



[err] Thi s Sheet Has Been Repl aced 20
[err] characterized in that the block (26) is fitted such that it is
lightly clanped in the peripheral casing (29). 25. Reactor according to one
of Clainms 15 to 24, characterized in that the block (26) conprises
el enentary blocks (28) slipped one after the other into the peripheral wall
g)rzg)ssur ezfé‘iseR?I/%:r,%cht% !agg)rg?r&g] g?:@%% ,r Icﬁzllrggtérilzerc]i ?n %llla(%sftdlegsltr grl:el tc’rosg—pri]tlac%h
extends between the confining plate and an opposite wall also delimiting the chamber.
9. A reactor according to claim 8, characterized in that in the cross-piece there is
formed a passage connecting the chamber with a refrigeration circuit.
10. A reactor according to claim 8, characterized in that the cross-piece is hollow and
allows the passage and fixing of a heating element engaged in a cavity formed in the
block of reagent and opening through the confining plate opposite the cross-piece.
11. A reactor according to claim 4, characterized in that the channels are distributed
around a cavity formed in a substantially central position in the block and accommodate
a heating element.
12. A reactor according to claim 1, characterized in that the block comprises a cavity
in which a heating element is mounted.
13. A reactor according to claim 10, characterized in that the heating element is fitted
substantially without play in the cavity, which is delimited by surfaces which are’ part of
the block of reagent.
14. A reactor according to claim 10, characterized in that the housing is delimited by
one of the confining walls.
15. A reactor according to claim 6, characterized in that the confining plate is
connected by its periphery to a peripheral hooping casing of the block, being one of the
said confining walls.
16. A reactor according to claim 15, characterized in that, in the region in which the
confining plate is connected to the peripheral casing, the confining walls -are connected to
the peripheral edge of an end cap.
17. A reactor according to claim 1, characterized in that the block is of cylindrical
shape and the confining walls comprise a peripheral hooping casing.
18. A reactor according to claim 1, characterized in that the confining walls comprise a
peripheral casing carrying cooling fins protruding into an annular chamber contained
between the peripheral casing and an outer casing.
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reduction device (6) and a reactor (9) according to one of Clains 1 to 25.
27. Container provided with a refrigerating machine (1) according to
Claim 26. 28. Reagent cartridge, in particular for being part of a reactor
according to one of lainms 1 to 25, of a t®frigerating machine according to
Claim 26 or of a container according to Caim27 and conprising a bl ock of

cavit ::[es eg Lo 28 reladh Medhing 18Rl 13, Wlprbdned By 3@ s SETBHEREN T such
Ir gp?acelrjrlenté *évﬁg tgts H%‘fgx:{e %Hg&%[&%@%@%a%aﬂ’ataﬁrﬁfchﬁﬂﬁn CRfnnels T bteterably! vaftical.

20. A reactor according to claim 18, characterized by means for selectively providing

and preventing the circulation of air in the anmilar chamber.

21. A reactor according to claim 18, characterized in that the outer casing is heat-
insulated.

22. A reactor according to claim 18, characterized in that the confining walls are made
of stainless steel and the fins are made of aluminum.

23. A reactor according to claim 18, characterized in that the fins are formed from
sections of profiled material fixed to the peripheral casing.

24. A reactor according to claim 15, characterized in that the block is fired such that it
is lightly clamped in the peripheral casing.

25. A reactor according to claim 1, characterized in that the block corﬁprises a
plurality of disk-shaped elementary blocks slipped in stacked fashion one after the other
into a space defined by said confining walls.

26. A refrigerating machine, including in a closed circuit, a high pressure reservoir, a
pressure reduction device and a chemical reactor for a refrigerating machine having a
supply of reagent intended to absorb by chemical combination a gaseous flow coming
from an evaporator and to desorb this flow by reverse chemical reaction under the effect
of a rise in temperature, the reagent being confined between confining faces at least
some of which are permeable to mass exchanges, characterized in that the reagent is
formed as at least one solid block of reagent prior to its installation in the reactor
beﬁeen said confining faces so that said block is capable of volume variations as a
function of the quantity of gas which it has absorbed, and in that the confining faces are
part of confining walls configured to exert an initial light clamping force upon said at
least one block which is capable of providing the block with shape stability for resisting

said volume variations.
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27. A container provided with a refrigerating machine including in a closed circuit, a
high pressure reservoir, a pressure reduction device and a chemical reactor for a
refrigerating machine having a supply of reagent intended to absorb by chemical
combination a gaseous flow coming from an evaporator and to desorb this flow by
reverse chemical regction under the effect of a rise in temperature, the reagent being
confined between confining faces at least some of which are permeable to mass
exchanges, characterized in that the reagent is formed as at least one solid block of
reagent prior to its installation in the reactor between said confining faces so that said
block is capable of volume variations as a function of the quantity of gas which it has
absorbed, and in that the confining faces are part of confining walls configured to exert
an initial light clamping force upon said at least one block which is capable of providing
the block with shape stability for resisting said volume variations.
28. A reagent cartridge, in particular for being part of :a reactor for a refrigerating
machine including a supply of reagent intended to absorb by chemical combination a
gaseous flow coming from an evaporator and to desorb this flow by reverse chemical
reaction under the effect of a rise in temperature comprising,

said reagent being formed as at least one solid block prior to its installation in the
reactor, said at least one block being configured for confinement between confining faces
at least some of which are permeable to mass exchanges, said at least one block being
capable of volume variations as a function of the quantity of gas which it has absorbed
and in that the confining faces are part of confining walls configured to exert an initial
light clamping force upon said at least one block which is capable of providing the block
with.éhape stability which resists said volume variations; and

said at least one block of reagent being enclosed in a fluid-tight casing, said block
having cavities emerging through the fluid-tight casing and closed in a fluid-tight manner

by temporary obturations.
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