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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an air-condi-
tioning system for a vehicle, in particular for an industrial
vehicle, that is capable of operating even when the en-
gine is not running.

PRIOR ART

[0002] Air-conditioning systems forvehicles are known
in the prior art, that comprise a refrigerant circuit provided
with a compressor directly driven by the vehicle’s engine.
Examples of known systems are disclosed in the patent
US 5 333 678 and in the patent application US
2003/034147. However, such systems cannot operate
when the engine is not running, as required in certain
applications, such as in the case of industrial vehicles.
[0003] For this reason a number of systems have been
developed to cool the passenger compartment even
when the engine is not running; one such solution con-
sists of using the cooling circuit to freeze a mass of liquid
while the vehicle is running so that, when the vehicle is
parked, said frozen mass melts and in doing so removes
the heat from the passenger compartment. Among the
drawbacks of this solution are the dimensions and addi-
tional weight involved.

[0004] Patent IT1308784 suggests providing a con-
ventional air-conditioning system with an electric motor
that drives the compressor of the refrigerant circuit, once
this has been disconnected from the engine of the vehi-
cle, when the latter is at a standstill, or an auxiliary com-
pressor comprised in said circuit.

[0005] This system, which has the advantage of being
compact and integrated with the vehicle’s normal air-con-
ditioning system, has the disadvantage that the vehicle’s
batteries must be used to supply energy to the electric
motor. This restricts the amount of power that is actually
available for the air-conditioning system and may lead to
inadequate cooling. Moreover, even when appropriately
oversized batteries are used, the system can only be
used for a limited period of time if the engine is not running
and, in any case, there is always a risk of running the
batteries down, with all the inconvenience that this en-
tails. Therefore, the solutions described above are un-
satisfactory and completely inadequate in case of vehi-
cles that are required to stop (when air-conditioning is
needed) for several hours, or perhaps even days.
[0006] Anotherrequirement feltin the field of industrial
vehicles regards the heating of the passenger compart-
ment, also with the engine turned off, when the heat gen-
erated by the engine cooling system cannot be used. In
that connection a number of solutions have been devel-
oped, such as boilers, that run on the same fuel as that
used by the vehicle, installed either inside or outside the
passenger compartment. In particular, there are two
types of external boilers, neither of which take up space
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inside the passenger compartment: some heat air that is
taken from the passenger compartment and then reintro-
duce it into the passenger compartment, which involves
the use of specific air circulation systems, but allows heat-
ing the passenger compartment more rapidly; others heat
the water in the vehicle’s heating circuit, which is integral
with the engine cooling circuit, but this method has the
disadvantage of requiring more time to heat the passen-
ger compartment. Therefore the need is felt, while the
vehicle is not running, to allow the use of different elec-
trical devices, such as lighting appliances or small house-
hold appliances.

[0007] Moreover, the need is also felt for an air-condi-
tioning system for the passenger compartment of an in-
dustrial vehicle capable of operating for long periods of
time with the engine turned off without any of the draw-
backs described above. The system should preferably
integrate as fully as possible with the air-conditioning sys-
tem that is used when the vehicle is running. Ideally the
system should also be capable of both cooling and heat-
ing the passenger compartment when the engine is not
running, without any significant increase in the dimen-
sions and complexity of the system.

SUMMARY OF THE INVENTION

[0008] The problems described above have now been
solved with an air-conditioning system for a vehicle, pref-
erably for an industrial vehicle, comprising:

- amain internal combustion engine;

- ageneratorunitcomprising an auxiliary internal com-
bustion engine which is air cooled;

- an auxiliary electric generator, suitable for generat-
ing the energy to heat the passenger compartment;

- a heating circuit (circuit for a heat exchange liquid),
comprising a heater suitable for heating the passen-
ger compartment and a heat exchanger suitable for
receiving heat from the air in the auxiliary engine
cooling circuit.

[0009] According to a preferred embodiment of this in-
vention, the system also comprises a refrigerant circuit
comprising a compressor, suitable for being driven by
said main engine, a condenser, expansion means and
an evaporator,

an electric motor suitable for being powered by said gen-
erator.

[0010] Said main engine is preferably the engine used
to drive the vehicle.

[0011] Said electric motor drives said compressor, or
an auxiliary compressorthatis also part of said refrigerant
circuit.

[0012] Said auxiliary generator may be of any known
type, for example a dynamo or an alternator, preferably
an alternator.

[0013] Theinvention alsorelates to a vehicle equipped
with a system as described above.
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[0014] Thisinventionrefersin particular to that setforth
in the claims, which are attached hereto.

LIST OF DRAWINGS

[0015] This invention will now be illustrated through a
detailed description of the preferred but not exclusive em-
bodiments, provided merely by way of example, with the
aid of the figures attached hereto, of which:

figure 1 is a schematic view of the lay-out of an air-
conditioning system for a vehicle according to a pos-
sible embodiment of this invention;

figure 2 is a schematic view of the lay-out of an air-
conditioning system according to a possible alterna-
tive embodiment of the solution in figure 1;

figure 3 is a schematic view of the lay-out of an air-
conditioning system for a vehicle according to an-
other possible embodiment of this invention;

figure 4 is a schematic view of the lay-out of an air-
conditioning system for a vehicle according to an-
other possible embodiment of this invention;

DETAILED DESCRIPTION OF A PREFERRED EM-
BODIMENT

[0016] Figure 1 is a schematic view of the lay-out of
an air-conditioning system according to a possible em-
bodiment of this invention.

[0017] The system comprises a main internal combus-
tion engine 1, which may be a diesel engine, and is the
engine that drives the vehicle.

[0018] The system according to the present invention
comprises a generator unit 9, comprising an auxiliary en-
gine 10, preferably an internal combustion engine.
[0019] According to a preferred embodiment of the in-
vention, the auxiliary engine runs on the same fuel as
the main engine. The generating set comprises an aux-
iliary electric generator 11, that may, according to a pre-
ferred embodiment, be an alternator. Said auxiliary gen-
erator supplies power to the vehicle’s various electrical
systems, such as the electric motor 8 that drives a com-
pressor 3, that is part of a refrigerant circuit 2, to cool
down the passenger compartment, when the main en-
gine 1 is not running and cannot drive the compressor 3.
The auxiliary engine 10 can thus be started when the
main engine is not running and electricity or air-condi-
tioning is required in the passenger compartment.
[0020] A first advantage of the present invention is im-
mediately apparent: power can be supplied for as long
as necessary without the risk of running the vehicle bat-
teries down. Moreover, according to a preferred embod-
iment of the invention, the auxiliary generator 11 is also
suitable for recharging the batteries 12 of the vehicle and
supplying energy to other users as necessary or desira-
ble (means such as fans, to circulate the cooled or, as
explained below, heated, to be circulated in the passen-
ger compartment for conditioning it). According to a pre-
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ferred embodiment of the invention, the auxiliary gener-
ator 11 generates current at the same voltage as that
generated by generating units that are normally present
in the vehicle, such as for example a main generator driv-
en by the main engine 1 when the vehicle is running, as
in conventional systems.

[0021] If the auxiliary generator is of a suitable type,
for example an alternator, the system may, according to
an embodiment of the invention, comprise a transformer
13, powered by the auxiliary generator, in order to supply
current at a different voltage to that generated (for exam-
ple 220 V) to devices that may be used in the vehicle,
such as equipment that is often used inside the passen-
ger compartment when the vehicle is parked. The auxil-
iary generator may be installed in an appropriate position
in the vehicle, for example to reduce to a minimum the
length of the electric lines (generally indicated by means
of the dotted lines 14) operating at the voltage being gen-
erated (usually low voltage, for example 12 or 24 V), and
thus as close as possible to the electric motor 8, the bat-
teries 12, and the transformer 13, consistently with other
construction requirements.

[0022] The generator unit can be used, for example,
with the main engine 1 turned off, to supply heat to the
passenger compartment, by means of resistors, and/or
by means of its own cooling system, as explained below.
Inthat case, of course, no power is supplied to the electric
motor 8, which can be disconnected by means of the
appropriate means, such as switches. As usual, the pas-
senger compartment can be heated while the vehicle is
running by using the cooling system of the main engine.
[0023] The auxiliary engine 10 is preferably provided
with cooling means that can comprise, for example, air
or water. According to an embodiment of the invention,
said cooling means can be used to heat the passenger
compartment when required.

[0024] According to a first embodiment of the inven-
tion, illustrated in figures 1 and 2, the auxiliary engine is
air-cooled and the heat generated by the cooling system
can be transferred into the passenger compartment, pref-
erably via a specific heating circuit (usually a circuit
through which water or a suitable heat exchange liquid
can flow) generally referred to with the reference numeral
25, comprising a heater (usually a heat exchanger of the
radiator type) 17 to heat the air to be circulated inside
the passenger compartment if required.

[0025] For example, the heat may be transferred from
the air to the cooling circuit of the auxiliary engine 10 to
the circuit 15 by means of a heat exchanger 22, through
which the cooling air flow is directed, said flow being gen-
erated by a specific device 24 (such as a fan). Means 23
for regulating the amount of heat dissipated to the heat
exchanger 22 may be foreseen. For example, said
means may consist of a deflector 23 capable, depending
on its position, of directing the air flow to the heat ex-
changer 22 (as illustrated) or diverting it to the outside
so that it does not enter the heat exchanger 22 (dotted
line). It may also be able to assume positions so as to



5 EP 1 591 285 B1 6

regulate the flow, to control the amount of heat that is
sent to the passenger compartment. A series of suitably
structured air ducts may complete the system, to conduct
the air diverted by the deflector; said series of ducts may
be implemented according to the specific requirements
and expertise of the person skilled in the art. Other meth-
ods of controlling the amount of heat dissipated into the
air in the passenger compartment may also be con-
ceived, such as the controlled switching off and switching
on of the auxiliary engine 10, provided there are no re-
quests by other devices.

[0026] According to an embodiment of the invention,
illustrated in figure 1, the heating circuit 25 is connected
to the cooling circuit 21 so that the two circuits share the
heater 17 of the passenger compartment. The heater
may be connected alternatively to one of the two circuits
by means of the appropriate means, such as the three-
way valves 18 (that may be appropriately controlled so-
lenoid valves). The rest of the cooling circuit 21 may be
of a known type, and comprise flow regulating means,
liquid circulation means (pump), and a radiator, for the
heat to be dissipated towards the outside. The heating
circuit 25 may preferably have its own liquid circulation
means 26, such as a pump, or a pump may be incorpo-
rated in the shared part of the engine cooling circuit 21.
[0027] According to another embodiment, illustrated in
figure 2, the circuits 25 and 21 are separate. The heating
circuit 21 thus has its own circulating means 26; the heat-
er 17 is separate from the heater 17’ of the cooling circuit
21, or these may be integrated in a single body, but with
separate circuits on the liquid side.

[0028] The use of an air-cooled auxiliary engine, as
described above, has some significant advantages. The
engine is simpler and more versatile and, given the di-
mensions involved in the specific case, it is more readily
available on the market. Moreover, regulating the flow of
heat to the passenger compartment, or to be dispersed,
as described above, is achieved much more easily than
with a water-cooled auxiliary engine. Moreover, the heat-
ing circuit is easier to implement, since it is separate from
the actual auxiliary engine and does not require a radiator
to dissipate unused heat in correspondence the vehicle’s
radiator.

[0029] Accordingto apossible alternative embodiment
of the invention, illustrated in figure 3, a water-cooled
auxiliary engine is used. It has been found that, in this
case, the heating circuit 25’, that is used to cool the aux-
iliary engine and, when required, to heat the passenger
compartment, should preferably be separate from the
cooling circuit 21 of the main engine; the heater 17 is
separate from the heater 17’ of the cooling circuit 21, or
these may be integrated into a single body, but with sep-
arate circuits on the liquid side. Separating the circuits
enables the temperature inside the passenger compart-
ment to be controlled in an optimal and straightforward
manner, to achieve trouble-free operation even during
phases when simultaneous operation of the two circuits
is desirable, such as immediately after starting the vehi-
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cle and the main engine. Moreover, there is a reduced
risk of any possible interference between the two circuits,
such as overheating, unbalanced circuits or malfunction-
ing, and maintenance operations, such as filling and
emptying the circuits, are made easier.

[0030] The circuit 25’ has liquid circulation means 26’,
and, preferably, a radiator 27. It must be possible to cool
the auxiliary engine even when no heat is required inside
the passenger compartment, or only a part of the heat is
required. Connecting devices, such as the three-way
valves 28, distribute the liquid circulating in the auxiliary
engine between the heater 17 and the radiator 27, or
exclude the flow of said liquid alternatively to one or the
other, thus regulating the flow as required. It is evident
that the flow may be regulated, if possible, by controlling
the switching on and switching off of the auxiliary engine
10.

[0031] According to another embodiment of the inven-
tion, illustrated in figure 4, the generator unit 9, the aux-
iliary engine of which is anyway cooled, powers an elec-
tric heater 17", for example via the line 14. In this case
the auxiliary engine is preferably air-cooled, for the rea-
sons described above. The electricheater 17" is separate
from the heater 17’ of the cooling circuit 21, or these may
be integrated in a single body. The advantage of this
solution is its extremely simple structure, and the possi-
bility of connecting the heater 17" easily even in positions
in which it is difficult to install a heat exchanger.

[0032] In any case, with the engine running, if heating
is required in the passenger compartment, a portion of
the liquid in the cooling system of the main engine 1 can
be picked up and sent to the heat exchanger 17’ (using
the same method that is commonly used in vehicles).
[0033] According to a preferred embodiment, as men-
tioned above, the system may also be used to cool the
passenger compartmentwhen the vehicle is parked. With
reference to the drawings, there may be a refrigerant
circuit, of a known type, comprising a compressor 3, a
condenser 4, connected to the outlet of the compressor
3, a refrigerant expansion device, such as a common
expansion valve 5, an evaporator 6, connected to the
compressor intake, to close the circuit.

[0034] A liquid refrigerant can flow through the circuit;
the evaporator 6 is suitable to remove heat from the pas-
senger compartment of the vehicle by evaporation of said
liquid refrigerant. For example, the evaporator may cool
the air in the passenger compartment, or a stream of air
supplied to the passenger compartment, as in conven-
tional systems.

[0035] The compressor 3 may be driven by the engine
1 by means of the transmission means 7. Said transmis-
sion means are preferably disengageable, so that the
compressor 3 can freely turn when the engine 1 is not
running. They may comprise, for example, a belt drive
connected to a pulley which can be coupled to a shaft of
the compressor 3 by means of an electromagnetic clutch,
as described in patent IT1308784 with reference to the
diagram in figure 2 of said document, or they may be of
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any other known type. According to a preferred embod-
iment of the invention, the compressor 3 can be adapted
to be driven by the electric motor 8. According to another
embodimentofthe invention the electric motor 8 candrive
an auxiliary compressor (not illustrated), that may be in-
cluded in the refrigerant circuit 2, for example in parallel
with the compressor 3 (which in that case may be per-
manently connected to the main engine 1), for replacing
the latter when the engine is turned off, in order to operate
the refrigerant circuit, according to the diagram (appro-
priately modified) in figure 1 of patent IT1308784.
[0036] An advantage of the system described above
is that, when the engine is turned off during vehicle stops,
the passenger compartment can be both cooled or heat-
ed using the same heat exchange means (evaporator 6
and heat exchanger 17) that are used when the engine
1isrunning, and as a consequence the system also uses
the same air circulation systems that are normally
present in the passenger compartment (fans, ducts,
vents...).

[0037] The system can advantageously be used to
heat the passenger compartment by means of its cooling
system, while at the same time generating electricity for
the various devices. Moreover, a portion of the electric
current can be used to heat the passenger compartment
more quickly, for example by means of suitable resistors
that may be set in the air circuits of the passenger com-
partment or by means of electric heaters, thus eliminating
the drawback due to the typical slowness of conventional
heating systems (heaters) that use the engine cooling
circuit to transfer heat.

[0038] The system according to the present invention
is a valid solution to the problem of air-conditioning in the
passenger compartment of a vehicle, when the engine
is not running during vehicle stops; unlike conventional
systems it can also be used to cool the passenger com-
partment for an unlimited period of time, without running
the vehicle batteries down, but using the same fuel that
is used to drive the vehicle. It enables the integration of
the winter and summer air-conditioning systems, without
the use of heaters or other devices that take up additional
space. Moreover, if suitably dimensioned it enables gen-
erating electricity for other users, also at the normal sup-
ply voltage, which is an advantage on long journeys dur-
ing which the driver must sleep in the passenger com-
partment, which is a common occurrence in case of in-
dustrial vehicles.

[0039] Merely by way of example, a generator unit ca-
pable of generating 2.2 kW of electricity can be installed
in an industrial vehicle. Of said 2.2 kW, with the vehicle
at a standstill and the generator running to cool the pas-
senger compartment, approximately 1.5 can be used by
the electric motor, to supply 1 kW of mechanical power
to the compressor, in order to remove approximately 2
kW of heat from the passenger compartment, a result
that is generally considered adequate, with the vehicle
at a standstill. The electric power that is not used by the
electric motor can be used to charge the batteries and
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by other users, also at the voltage used by the normal
distribution networks (for example lighting, televisions,
microwave ovens...used inthe passenger compartment).
[0040] If the system is used to heat the vehicle, the
auxiliary engine is capable of supplying approximately 3
kW of heat via the cooling system. Moreover, the electric
power that is generated and not used by other users,
when the electric motor 8 is disconnected, can be used,
as described above, via the resistors, for heated blankets
and other such devices.

[0041] Itis evident that the various components need
to be dimensioned according to the size of the vehicle
and other specific requirements.

Claims
1. Air-conditioning system for a vehicle, comprising:

- a main internal combustion engine (1);

- a generator unit (9) comprising an auxiliary in-
ternal combustion engine (10) and an auxiliary
electric generator (11), suitable for generating
power to heat the passenger compartment of
the vehicle, said auxiliary engine being air-
cooled,

characterized by comprising a heating circuit for a
heat exchange liquid (25), comprising a heater (17)
suitable for heating the passenger compartment and
a heat exchanger (22) suitable for receiving heat
from the air in the auxiliary engine cooling circuit.

2. System according to claim 1, characterized by
comprising a refrigerant circuit (2) comprising a com-
pressor (3), suitable for being driven by said main
engine, a condenser (4), expansion means (5) and
an evaporator (6); an electric motor (8) powered by
said generator unit.

3. System according to claim 1, characterized by
comprising means (23) for regulating the amount of
heat that is transferred to the heat exchanger (22).

4. System according to claim 3, characterized in that
said means is a deflector (23).

5. System according to any of the claims from 1 to 4,
characterized in that said heating circuit is con-
nected to a cooling circuit (21) of the main engine
and said heater (17) is common to both circuits.

6. System according to any of the claims from 1 to 4,
characterized in that said heating circuit is sepa-
rate from the cooling circuit (21) of the main engine.

7. System according to claim 1, characterized by
comprising an electric heater (17") suitable for heat-
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ing the passenger compartment, that may be pow-
ered by said generator unit.

System according to any of the previous claims,
characterized in that said main engine is used to
drive the vehicle.

System according to any of the previous claims,
characterized in that said main engine and said
auxiliary engine run on the same fuel.

System according to any of the previous claims,
characterized in that said main engine is a diesel
engine.

System according to claim 2, characterized in that
said electric motor is suitable for driving said com-
pressor.

System according to any of the claims from 1 to 10,
characterized in that said electric motor is suitable
for driving an auxiliary compressor that is also part
of said refrigerant circuit.

System according to any of the previous claims,
characterized in that said auxiliary generator is an
alternator.

System according to any of the previous claims,
characterized by comprising a transformer (13).

System according to any of the previous claims,
characterized in that said auxiliary generator is
suitable for charging the vehicle’s batteries (12).

Vehicle characterized by comprising a system ac-
cording to any of the previous claims.

Patentanspriiche

1.

2,

Klimaanlage fir ein Kraftfahrzeug, umfassend:

- einen Hauptverbrennungsmotor (1);

- eine Generatoreinheit (9), umfassend einen
Hilfsverbrennungsmotor (10) und einen Hilfs-
elektrogenerator (11), die geeignet sind, Strom
zu erzeugen, um den Innenraum des Kraftfahr-
zeuges zu heizen, wobei der Hilfsmotor Luftge-
kuhlt ist, dadurch gekennzeichnet, dass sie
einen Heizkreislauf fir eine Warmetauscher-
flissigkeit (25), der einen Heizer (17), der ge-
eignet ist, den Innenraum zu heizen, und einen
Warmetauscher (22) umfasst, der geeignet ist,
die Warme von der Luft in dem Hilfsmotor-Kiihl-
kreislauf aufzunehmen.

System nach Anspruch 1, dadurch gekennzeich-
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10.

11.

12.

13.

10

net, dass es einen Kihlmittelkreislauf (2) umfasst,
der einen Kompressor (3), der geeignet ist, durch
den Hauptmotor angetrieben zu werden, einen Kon-
densator (4), Expansionsmittel (5) und einen Ver-
dampfer (6) umfasst, und einen Elektromotor (8) um-
fasst, der durch die Generatoreinheit mit Strom ver-
sorgt wird.

System nach Anspruch 1, dadurch gekennzeich-
net, dass es ein Bauteil (23) umfasst, um die War-
memenge, welche zu dem Warmetauscher (22)
Ubertragen wird, zu regulieren.

System nach Anspruch 3, dadurch gekennzeich-
net, dass das Bauteil ein Luftleitblech (23) ist.

System nach einem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, dass der Heizkreislauf mit einem
Kuhlkreislauf (21) des Hauptmotors verbunden ist,
und dass der Heizer (17) fir beide Kreislaufe ge-
meinsam ist.

System nach einem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, dass der Heizkreislauf von dem
Kuhlkreislauf (21) des Hauptmotors getrennt ist.

System nach Anspruch 1, dadurch gekennzeich-
net, dass es eine elektrische Heizung (17") umfasst,
die geeignet ist, den Innenraum zu heizen, welche
durch die Generatoreinheit mit Strom versorgt wer-
den kann.

System nach einem der vorhergehenden Anspru-
che, dadurch gekennzeichnet, dass der Haupt-
motor verwendet wird, um das Kraftfahrzeug anzu-
treiben.

System nach einem der vorhergehenden Anspru-
che, dadurch gekennzeichnet, dass der Haupt-
motor und der Hilfsmotor mit dem gleichen Kraftstoff
laufen.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass der Haupt-
motor ein Dieselmotor ist.

System nach Anspruch 2, dadurch gekennzeich-
net, dass der Elektromotor geeignet ist, um den
Kompressor anzutreiben.

System nach einem der Anspriche 1 bis 10, da-
durch gekennzeichnet, dass der Elektromotor ge-
eignet ist, um einen Hilfskompressor anzutreiben,
welcher auch Teil des Kiihimittelkreislaufes ist.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass der Hilfsge-
nerator ein Wechselstromgenerator ist.
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System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass es einen
Transformator (13) umfasst.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass der Hilfsge-
nerator geeignet ist, um die Batterie (12) des Kraft-
fahrzeuges zu laden.

Kraftfahrzeug, dadurch gekennzeichnet, dass es
ein System nach einem der vorhergehenden An-
spriiche umfasst.

Revendications

1.

Systéme de climatisation destiné a un véhicule,
comprenant :

- un moteur a combustion interne principal (1) ;
- un générateur (9) comprenant un moteur a
combustion interne auxiliaire (10) et un généra-
teur électrique auxiliaire (11), qui permet de gé-
nérer de I'énergie afin de chauffer I'habitacle du
véhicule, ledit moteur auxiliaire étant refroidi a
I'air,

caractérisé en ce qu’il comprend un circuit de
chauffage destiné a un liquide d’échange thermique
(25), comprenant un réchauffeur (17) destiné a
chauffer I'habitacle et un échangeur thermique (22)
destiné a recevoir la chaleur de l'air du circuit de
refroidissement du moteur auxiliaire.

Systéme selon la revendication 1, caractérisé en
ce qu’il comprend un circuit réfrigérant (2) compre-
nant un compresseur (3), entrainé par ledit moteur
principal, un condensateur (4), un moyen d’expan-
sion (5) et un évaporateur (6) ; et un moteur électri-
que (8) alimenté par ledit générateur.

Systéme selon la revendication 1, caractérisé en
ce qu’il comprend un moyen (23) destiné a réguler
la quantité de chaleur qui est transférée vers I'échan-
geur thermique (22).

Systéme selon la revendication 3, caractérisé en
ce que ledit moyen est un déflecteur (23).

Systéme selon 'une quelconque des revendications
1 a 4, caractérisé en ce que ledit circuit de chauf-
fage est relié a un circuit de refroidissement (21) du
moteur principal et ledit réchauffeur (17) estcommun
aux deux circuits.

Systéme selon 'une quelconque des revendications
1 a 4, caractérisé en ce que ledit circuit de chauf-
fage est séparé du circuit de refroidissement (21) du
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moteur principal.

Systéme selon la revendication 1, caractérisé en
ce qu’il comprend un réchauffeur électrique (17”)
destiné a chauffer I'habitacle, qui peut étre alimenté
par ledit générateur.

Systéme selon I'une quelconque des revendications
précédentes, caractérisé en ce que ledit moteur
principal est utilisé pour entrainer le véhicule.

Systéme selon I'une quelconque des revendications
précédentes, caractérisé en ce que ledit moteur
principal et ledit moteur auxiliaire fonctionnent avec
le méme carburant.

Systéme selon I'une quelconque des revendications
précédentes, caractérisé en ce que ledit moteur
principal est un moteur diesel.

Systéme selon la revendication 2, caractérisé en
ce que ledit moteur électrique permet d’entrainer
ledit compresseur.

Systéme selon 'une quelconque des revendications
1210, caractérisé en ce que ledit moteur électrique
permet d’entrainer un compresseur auxiliaire qui fait
également partie dudit circuit réfrigérant.

Systéme selon I'une quelconque des revendications
précédentes, caractérisé en ce que ledit généra-
teur auxiliaire est un alternateur.

Systéme selon 'une quelconque des revendications
précédentes, caractérisé en ce qu’il comprend un
transformateur (13).

Systéme selon I'une quelconque des revendications
précédentes, caractérisé en ce que ledit généra-
teur auxiliaire permet de charger les batteries du veé-
hicule (12).

Véhicule caractérisé en ce qu’i comprend un sys-
téme selon I'une quelconque des revendications
précédentes.
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