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DESCRTPTTION

"Chemical reactor, refrigerating wachine and container
brovided therewith, and reagent cartridge therefor"

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

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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absorbing refrigerating fluid chemically and of
separating from it chemically at a speed corresponding
to the refrigerating fluid flow rates in the machine.
From US-A-2 649 700 there is known a chemical
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
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
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. |
According to this document, the elementary blocks

"are made of saintered metal 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
blocks.

Such an absorbent material has many disadvantages;
the guantity 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 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 elenientary
blocks. Furthermore, the necessity of providing such
screens further increases the already large volume
which is necessary due to ‘the relatively poor
absorption performance of the Dblocks themselves.
Finally, as these blocks are made of metal,

i
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preferably of stainless steel, the weight of the
assembly is high.

From US-A-2384460 there is alsc known a reactor in
which the reagent is a powder liable to swell when it
absorbs the refrigerating gas. This powder is housed in
a cyllindrical 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
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 slig'htly 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 also known a solid
reagent formed from a mixture of chloride and an
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
and it has a tendency to deform rapidly undex 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
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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that they become inefficient. For example, if cavities
have been provided in the block of reagent in order to
increase the exchange area, these cavities tend to
c¢lose 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
performance over many Successive cycles without
prohibitive deterioration of its initial
characteristics.

According to the invention, the chemical reactor
for a refrig'erating' 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 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,
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.

phyaical atructure of the block, which effect is
favourable for obtaining good absorption and desorption
performance. :
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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 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 f£ilters in
order to retain particles. |

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

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
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
cooling air.
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On the contrary, during regeneration, it ie
advantageous that the heat dissipation should be as low
as posgible. That is why the fins are placed in an
annular chamber defined externally by a heat-insulating

5 outer caesing. 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.

10 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

15 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

20 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

25 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.

30 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.

35 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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According to a <fourth aspect, the reagent
cartridge, in particular in order to becowe part of a
reactor according to the first aspect, of a
refrigerating machine 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 throngh the
fluid-tight casing and closed in a fluid-tight wmanner
by temporary obturatious.

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
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
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;

~ 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
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
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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orifice 4, provided at the bottom of the tank 3 in
order to allow only liquid to emerge, is connected to a
pregsure reduction device 6 by the intermediary of a
stop valve which can be an electro-valve powered by a
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
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 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
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 contains a reagent, preferably
that known from EPR-A-0477343/WO-A-9115292 constituted
by a mixture of chiloride and an expanded carbon
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
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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element 17 which is selectively actuated by a switch
18. In a wanner which is not shown, the heating element
¢an be thermostat controlled. The wmeans of cooling the
reactor 9 cowprise a fan 19 powered by the rechargeable
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
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.

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
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
tank 3 through the ocutlet 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
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
effect disappears when the reagent is substantially
saturated by the ammonia, the tank 3 being then at its
low leavel.
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It is then necessary to proceed to a regeneration
cycle, as shown in PFigure 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 alsc be made to clogse the upper end of the casing
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
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, suchk as 20°C, in
the condensar 11 in order to return to the liguid 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 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
to underge 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
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 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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According to the invention, the block 26 is
enclosed in confining walls which are preferably made
of stainless steel in order to he mechanically strong
and to resist corrosion.

The confining walls cowprise, in particular, a
¢ylindrical casing 29 into which the elementary blocks
28 are fitted such that they are lightly clamped
initially. This clamping is intended to increase aftsr
the 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 charmels 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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37 respectively, and the adjacent confining plate 31.

A distributjion and c¢ollecting chamber 41 is
defined between the upper cap 36 and the adjacent
confining plate 31 and consequently is connected to the
channels 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
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
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
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
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
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 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 leakagas of ammonia to the
exterior, the peripheral casing 29 is fluigd-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 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
with the rest of the refrigeratiom 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 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
is 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
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
peripheral casing 29,

At its upper end, the outer casing 21 is closed
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by a wall 58 with openings, whose openings 59 can be
closed selectively by an obturating disk forming the
obturator 23 shown schematically in Figure 2.

The functioning of the reactor 9 is as follows:

- whil.e it is functioning in 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
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

combination reaction. The flow 54 is accelexated by the

chimey 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
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
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.

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,
effectively resist the tendency of the block to swell
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as they are adjacent to the chambers 41 and 50 in which
the pressure of the gaseous ammonia exists.

The strength of the plates 31 is increased by the
connection between them provided by the perxforated
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
st:ackéd 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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The embodiment shown in Figure 5 simplifies the
assembly of the reactor by transferring a certain
number of precautions, in particular hygrometric ones,
to the manufacture of the blocks alone.

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 peossible to close only the top ox the
bottom of the outer 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.

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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CLAIMS

1. Chemical reactor for a refrigerating machine
{1} or similar comprising a block of zreagent (26)
intended to absorb by chemical combination a gaseous
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 facea are part of confining walls capable of
providing the block with shape stability in opposition
to the tendency to the said volume variationsa.

' 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.

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
ancther. '

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
recesges (32) open.
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7. Reactor according to Claim 6, characterized in
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
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block, being one of the said confining walls.

16. Reactor according to Claim 15,
characterized in that, in the region in which the
confining plate (31) is comnnected to the pexipheral
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 (29) carrying cooling £fins (S6)
protruding into an annular chamber (52) contained
between the peripheral casing (2%} 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
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.

~ 23. Reactor according to one of Clains 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,
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characterized in that the block (26) is fitted such
that it is 1lightly clamped in the peripheral casing
{29) .

25. Reactor according to omne of Claims 15 to 24,
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
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
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
through the fluid-tight casing (60} and closed in a
fluid-tight manner by temporary obturations (62).
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