EP 2 729 702 B1

(19)

(12)

(45)

(21)

(22)

Patent Office

Europdisches
Patentamt
0’ European

Office européen
des brevets (11) EP 2729 702 B1
EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) IntCl.:
of the grant of the patent: F04B 35/00 (2006.0%) F25D 29/00 (2006.01)
23.08.2017 Bulletin 2017/34 F04B 39/06 (2%
Application number: 12732939.9 (86) International application number:
PCT/US2012/044791
Date of filing: 29.06.2012

(87) International publication number:
WO 2013/006398 (10.01.2013 Gazette 2013/02)

(54)

INTEGRATED TRANSPORT REFRIGERATION UNIT
INTEGRIERTE TRANSPORTKUHLEINHEIT
GROUPE FRIGORIFIQUE DE TRANSPORT INTEGRE

(84)

(30)

(43)

(73)

(72)

Designated Contracting States: * PANDZIK, Richard T.

AL AT BE BG CH CY CZDE DK EE ES FI FRGB Syracuse, New York 13203 (US)

GRHRHUIEISITLILTLULVMC MKMT NL NO

PL PT RO RS SE SI SK SM TR (74) Representative: Schmitt-Nilson Schraud Waibel
Wohlfrom

Priority: 07.07.2011 US 201161505311 P Patentanwalte Partnerschaft mbB
DestouchesstrafBe 68

Date of publication of application: 80796 Miinchen (DE)

14.05.2014 Bulletin 2014/20
(56) References cited:

Proprietor: Carrier Corporation EP-A2- 1834 818 GB-A-2 362457
Farmington, CT 06034 (US) US-A- 5 857 348
Inventors:

CHOPKO, Robert A.
Baldwinsville, New York 13027 (US)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 729 702 B1 2

Description
BACKGROUND OF THE INVENTION

[0001] In today’s world, a wide variety of goods are
transported via trucks, trailers and other mobile contain-
ers. Often, itis necessary to control the environment with-
in such mobile containers. For example, it is often desir-
able to control the temperature and or humidity within a
container. It may also be advantageous to provide for
circulation the air within a container, to exchange air with-
in a container with ambient air from outside, or to intro-
duce other gases such as ozone, carbon dioxide, or ni-
trogen into a shipping container so as to maintain a de-
sired environment within the container.

[0002] To meet these desires, mobile containers typi-
cally make use of a transport refrigeration unit, which
may be attached to a mobile container. Typically trans-
port refrigeration units include a power source, such as
a diesel engine. They also include a refrigerant loop that
includes a compressor for circulating refrigerant through
an evaporator and a condenser and one or more blowers
for circulating air into and within the container and for
facilitating exchange of heat with the refrigerant loop. A
generator is often included to produce electricity to power
the fans, and in some cases, a battery is also included
for storing energy to enable the fans to operate when the
diesel engine is not operating.

[0003] There is a need for a transport refrigeration unit
with reduced fuel consumption, reduced ownership cost,
and decreased size.

BRIEF DESCRIPTION OF THE INVENTION

[0004] An integrated transport refrigeration unit com-
prises an engine providing power to drive a shaft. The
shaft drives a refrigerant compressor and a generator,
both of which are encased within a housing, and the gen-
erator is immersed in refrigerant. In an exemplary em-
bodiment, an integrated transport refrigeration unit also
includes an auxiliary generator driven by the shaft and
disposed externally from the housing. In this embodi-
ment, the auxiliary generator produces current for charg-
ing a battery and for operating a fan.

[0005] EP 1834818 A2shows a transportrefrigeration
unit of the type configured to be mounted on the front
wall of a transport trailer, comprising a compressor, a
condenser heat exchanger, an evaporator heat exchang-
er, at least one fan assembly having at least one electric
fan motor configured to provide air flow over one of the
heat exchangers, and an integrally mounted unitary en-
gine driven generator assembly configured to selectively
produce at least one A.C. voltage at one or more fre-
quencies. The generator assembly is capable of produc-
ing sufficient power to operate the compressor drive mo-
tor and the at least one fan motor. In a preferred embod-
iment, the generator assembly is a synchronous gener-
ator and the compressor drive motor and the at least one

10

15

20

25

30

35

40

45

50

55

fan motor are configured to be directly coupled to the
generator and to operate at a voltage and frequency pro-
duced by the synchronous generator.

[0006] Further embodiments of the invention are dis-
closed in the following, numbered paragraphs:

1. Anintegrated transport refrigeration unit compris-
ing an engine providing power to drive a shaft, a re-
frigerant compressor driven by the shaft, and an in-
tegrated generator driven by the shaft, wherein both
the compressor and the integrated generator are en-
cased within a housing, and wherein the integrated
generator is immersed in refrigerant.

2. An integrated transport refrigeration unit as de-
scribed in paragraph 1, further comprising an auxil-
iary generator driven by the shaft and positioned ex-
ternally from said housing, the auxiliary generator
producing current for charging a battery and for op-
erating a fan.

3. An integrated transport refrigeration unit as de-
scribed in paragraph 1, wherein the integrated gen-
erator is disposed between the engine and the com-
pressor.

4. An integrated transport refrigeration unit as de-
scribed in paragraph 1, wherein the compressor is
disposed between the engine and the integrated
generator.

5. An integrated transport refrigeration unit as de-
scribed in paragraph 1, wherein the engine is an in-
ternal combustion engine.

6. An integrated transport refrigeration unit as de-
scribed in paragraph 1, wherein the compressor is
directly coupled to the shaft.

7. An integrated transport refrigeration unit as de-
scribed in paragraph 1, wherein the shaft is magnet-
ically driven.

8. An integrated transport refrigeration unit as de-
scribed in paragraph 1, further comprising a plurality
of permanent magnets fixed to the shaft within the
housing and windings disposed around the perma-
nent magnets so as to generate an electrical current
when the shaft rotates.

9. An integrated transport refrigeration unit as de-
scribed in paragraph 1, further comprising an induc-
tion generator disposed on the drive shaft, wherein
an alternating current is induced as a consequence
of the rotation of the shaft.

10. An integrated transport refrigeration unit as de-
scribed in paragraph 1, further comprising an auxil-
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iary generator that is positioned externally from said
housing and that is driven by a belt driven by the
shaft.

11. An integrated transport refrigeration unit as de-
scribed in paragraph 10, wherein the auxiliary gen-
erator produces current for charging a battery,
wherein the battery is coupled to a control box,
wherein the control box is configured to provide pow-
er to drive a fan.

12. An integrated transport refrigeration unit as de-
scribed in paragraph 11, wherein the control box
comprises an inverter for converting direct current
to alternating current at a voltage suitable for oper-
ating the fan.

13. An integrated transport refrigeration unit as de-
scribed in paragraph 11, wherein the control box is
configured to receive a signal from a transportable
container and to operate the fan based on the signal.

14. An integrated transport refrigeration unit as de-
scribed in paragraph 11, wherein the control box is
configured to command the engine to operate so as
to cause the auxiliary generator to provide power to
charge the battery.

15. An integrated transport refrigeration unit as de-
scribed in paragraph 11, wherein the control box is
configured to command the engine to operate so as
to cause the compressor to provide cooling by pump-
ing refrigerant through a set of refrigeration cycle
components.

16. An integrated transport refrigeration unit as de-
scribed in paragraph 1, wherein the integrated gen-
erator is configured to produce power to operate a
fan.

17. An integrated transport refrigeration unit as de-
scribed in paragraph 1, further comprising one or
more direct-currentfans and one or more alternating-
current fans.

18. An integrated transport refrigeration unit as de-
scribed in paragraph 11, wherein the control box pro-
vides power to a power converter, and wherein the
power converter provides a direct current ata voltage
suitable for operating an evaporator fan.

19. An integrated transport refrigeration unit as de-
scribed in paragraph 1, wherein the integrated gen-
eratoris configured to produce a high-voltage current
suitable to charge a high-voltage battery pack.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The subject matter which is regarded as the in-
vention is particularly pointed out and distinctly claimed
in the claims at the conclusion of the specification. The
foregoing and other features, and advantages of the in-
vention are apparent from the following detailed descrip-
tion taken in conjunction with the accompanying draw-
ings in which:

FIG. 1 is a perspective drawing of an integrated
transport refrigeration unit with an immersed gener-
ator disposed between the engine and the compres-
sor;

FIG. 2 is a perspective drawing of an integrated
transport refrigeration unit with a compressor dis-
posed between the engine and the immersed gen-
erator;

FIG. 3is a schematic diagram showing an exemplary
integrated transport refrigeration unit with a high-
voltage, alternating-current fan;

FIG. 4 is a schematic diagram showing an exemplary
integrated transport refrigeration unit with a combi-
nation of direct-current and alternating-current fans;
and

FIG.5is a schematic diagram showing an exemplary
integrated transport refrigeration unit with a combi-
nation of direct-current and alternating-current fans
and an integrated, high-voltage battery pack.

DETAILED DESCRIPTION OF THE INVENTION

[0008] With reference to the drawings, FIG. 1 is a per-
spective drawing of an integrated transport refrigeration
unit 100 with an immersed generator 110 disposed be-
tween an engine 120 and a compressor 130. In accord-
ance with this embodiment, engine 120 is an internal
combustion engine, such as a diesel or gasoline engine,
and drives an output shaft (not shown), to which im-
mersed generator 110 and compressor 130 are directly
coupled. The drive shaft may be open to the atmosphere
or it may be magnetically driven. Housing 140 encases
both compressor 130 and immersed generator 110 and
seals a volume of refrigerant within housing 140. Refrig-
erant inlet 150 carries refrigerant to housing 140 for up-
take and re-compression by compressor 130, and refrig-
erant outlet 160 delivers re-compressed refrigerant to a
high pressure coolant line for expansion in an evaporator
(not shown).

[0009] Within housing 140, both compressor 130 and
generator 110 are immersed in low-pressure refrigerant
thathas been returned to housing 140 via refrigerantinlet
150. Being immersed, compressor 130 and generator
110 are cooled by the refrigerant. It should be noted that
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housing 140 is sealed so as to retain refrigerant, and
generator 110 is constructed using magnet wire or an-
other wire suitable for immersion in refrigerant. In a ex-
emplary embodiment, a single shaft is driven by engine
120, and permanent magnets are fixed to the shaft. Wind-
ings are disposed within housing 140 and around the
permanentmagnets. As the shaftis rotated by the engine,
current is generated in the windings. In another exem-
plary embodiment, an induction generator is disposed on
the drive shaft wherein an alternating current is induced
as a consequence of the rotation of the shaft. In both
cases, compressor 130 is also driven by the shaft, and
comprises a series of pistons cycled by the rotation of
the shaft. As aresult of the incorporation of the generator
within the housing, the transport refrigeration unit may
be made more compact as space is no longer required
to position a generator on an auxiliary shaft. In addition,
the generator can be made smaller due to decreased
need to entrain air to cool the generator.

[0010] FIG. 2 is a perspective drawing of an integrated
transport refrigeration unit 200 with a compressor 230
disposed between the engine 220 and theimmersed gen-
erator 210. Accordingly, generator 210 is outboard of
compressor 230. As with the transport refrigeration unit
of FIG. 1, generator 210 and compressor 230 are directly
coupled to the output of engine 220. Housing 240 sur-
rounds compressor 230 and immersed generator 210
and seals a volume of refrigerant within housing 240.
Refrigerantis reserved within housing 240 for uptake and
re-compression by compressor 230, and both compres-
sor 230 and generator 210 are immersed in low-pressure
refrigerant that has been returned to housing 240. Thus,
compressor 230 and generator 210 are cooled by the
refrigerant. Also, housing 240 is sealed to retain refrig-
erant, and generator 210 is constructed for immersion in
refrigerant. As with the embodiment shown in FIG. 1, the
incorporation of the generator within the housing enables
the transport refrigeration unit to be made more compact
as space is no longer required to position a generator on
an aucxiliary shaft. In addition, the generator can be made
relatively smaller due to decreased need to entrain air to
cool the generator.

[0011] FIG. 3 is a schematic diagram showing an inte-
grated transport refrigeration unit 300 according to the
presentinvention. In this embodiment, engine 320 drives
integrated compressor/generator unit 310 with a single
shaft 330. Integrated compressor/generator unit 310 is
sealed within a single housing (not shown in FIG. 3) that
also serves as a low pressure reservoir for refrigerant
that is returned to the compressor after the refrigerant
has flowed through a typical refrigeration cycle such as
having passed through a condenser and an evaporator
for extracting heat from a cooled space. In this embodi-
ment, shaft 330 also drives an auxiliary generator 340
using belt 350 or other means for extracting power from
shaft 330. The auxiliary generator 340 is disposed exter-
nally from the single housing that serves as a low pres-
sure reservoir for refrigerant returned to the compressor.
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In an exemplary embodiment, auxiliary generator 340 is
an alternator coupled with arectifier (i.e., a DC alternator)
so as to produce DC current for charging unit battery 360
and current may also be made directly available to control
box 370. Control box 370 may draw electrical current
directly from battery 360 when engine 320 is not operat-
ing or may draw power from auxiliary generator 340 when
engine 320 is operating. Control box 370 includes an
inverter (not shown) for converting DC current to alter-
nating current at a voltage suitable for operating at least
one fan 380, which provides ventilation, circulation, heat
transfer for a transportable container.

[0012] In operation, control box 370 may receive indi-
cations from the transportable container to determine
whether and how to operate fan 380 and/or compressor
310. When it is desirable to operate fan 380, control box
370 may draw power from battery 360 solong as it retains
adequate charge. When a state of charge in battery 360
is insufficient to operate fan 380, control box 370 may
command engine 320 to operate so as to provide power
via compressor/generator 310 and to re-charge unit bat-
tery 360. Similarly, whenitis desirable to provided cooling
to the transportable container, control box 370 may com-
mand engine 320 to operate so as to provide cooling by
pumping refrigerant through its refrigeration cycle com-
ponents. While engine 320 is operating, compres-
sor/generator 310 produces power to operate fan 380,
and alternator 340 produces power to charge battery 360.
[0013] FIG. 4 is a schematic diagram showing an ex-
emplary integrated transport refrigeration unit 400 with a
combination of direct-current and alternating-current
fans. In this embodiment, engine 420 drives integrated
compressor/generator unit 410 with a single shaft 430.
Integrated compressor/generator unit410 is sealed with-
in a single housing (not shown) that also serves as a low
pressure reservoir for refrigerant that is returned to the
compressor after the refrigerant has flowed through a
typical refrigeration cycle such as having passed through
a condenser and an evaporator for extracting heat from
acooled space. Inthisembodiment, shaft 430 also drives
auxiliary generator 440 using belt 450 or other means for
extracting power from shaft 430. Auxiliary generator 440
may include an alternator coupled to a rectifier for pro-
ducing DC current (i.e., a DC alternator) for charging unit
battery 460 and current may also be made directly avail-
able to control box 470. Control box 470 may draw elec-
trical current directly from battery 460 when engine 420
is not operating or may draw power from auxiliary gen-
erator 440 when engine 420 is operating. Control box
470 includes an inverter (not shown) for converting DC
current to alternating current at a voltage suitable for op-
erating condenser fans 480, which provide heat transfer
for a transportable container. Control box 470 also pro-
vides power to converter 490 for providing DC current at
a voltage suitable for operating evaporator fans 495,
which provide heat transfer for a transportable container.
[0014] Accordingly, this embodiment enables power to
be delivered in various forms to drive different compo-
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nents. This can be useful in mobile refrigeration applica-
tions such as where it may be advantageous to employ
direct current power to drive evaporator components,
while it may be preferable to employ alternating current
power to drive condenser components. Alternating cur-
rent produced by the compressor/generator can be used
to drive the condenser fan, while the auxiliary generator
may be configured to provide DC power to drive the evap-
orator fan. Accordingly, this embodiment may be config-
ured so as to eliminate any need for a separate rectifier
device, thereby saving unit volume, weight, and cost.
[0015] FIG. 5 is a schematic diagram showing an ex-
emplary integrated transport refrigeration unit 500 with a
combination of direct-current and alternating-current
fans and an integrated high voltage battery pack. In this
embodiment, engine 520 drives integrated compres-
sor/generator unit 510 with a single shaft 530. Integrated
compressor/generator unit 510 is sealed within a single
housing (not shown) that also serves as a low pressure
reservoir for refrigerant thatis returned to the compressor
following its having flowed through a typical refrigeration
cycle such as having passed through a condenser and
an evaporator for extracting heat from a cooled space.
In this embodiment, shaft 530 also drives auxiliary gen-
erator 540 using belt 550 or other means for extracting
power from shaft 530. Auxiliary generator 540 produces
DC current for charging unit battery 560 and current may
also be made directly available to control box 570. In
addition, compressor/generator 510 produces high volt-
age current for use by a battery pack charger 512 to
charge high voltage battery pack 514. Power stored in
high voltage battery pack 514 can then be used by control
box 570.

[0016] Control box 570 may draw electrical current di-
rectly from battery 560 or from high voltage battery pack
514 when engine 520 is not operating. In an exemplary
embodiment, high voltage battery pack may be a com-
mercial battery pack that generates approximately 600
volts. When engine 520 is driving the system, control box
570 may also draw power from auxiliary generator 540
or from compressor/generator 510, which is configured
to produce high voltage current. Control box 570 provides
power to AC/DC converter 580, which produces power
or current at a sufficiently high voltage to drive high-volt-
age, direct-current fans 590. When engine 520 is not op-
erating, power from high voltage battery pack 514 may
be used to drive compressor 510.

[0017] Whilethe invention has been described in detail
in connection with only a limited number of embodiments,
it should be readily understood that the invention is not
limited to such disclosed embodiments. Rather, the in-
vention can be modified to incorporate any number of
variations, alterations, substitutions or equivalent ar-
rangements notheretofore described, but which are com-
mensurate with the spirit and scope of the invention. Ad-
ditionally, while various embodiments of the invention
have been described, it is to be understood that aspects
of the invention may include only some of the described
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embodiments. Accordingly, the invention is not to be
seen as limited by the foregoing description, but is only
limited by the scope of the appended claims.

Claims

1. Anintegrated transport refrigeration unit (100) com-
prising
an engine (120) providing power to drive a shaft,
a refrigerant compressor (130) driven by the shaft,
and
an integrated generator (110) driven by the shaft,
wherein both the compressor (130) and the integrat-
ed generator (110) are encased within a housing
(140), and
characterized in that
the integrated generator (110) is immersed in refrig-
erant; and
an auxiliary generator (340) is provided that is posi-
tioned externally from said housing and that is driven
by a belt driven (350) by the shaft (330).

2. Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, further comprising an auxiliary
generator (440) driven by the shaft (430) and posi-
tioned externally from said housing, the auxiliary
generator (440) producing current for charging a bat-
tery (460) and for operating a fan (495).

3. Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, wherein the integrated generator
(110) is disposed between the engine (120) and the
compressor (130).

4. An integrated transport refrigeration unit as de-
scribed in claim 1, wherein the compressor is dis-
posed between the engine and the integrated gen-
erator.

5. Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, wherein the engine (120) is an
internal combustion engine.

6. Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, wherein the compressor is directly
coupled to the shaft.

7. Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, wherein the shaft is magnetically
driven.

8. Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, further comprising a plurality of
permanent magnets fixed to the shaft within the
housing and windings disposed around the perma-
nent magnets so as to generate an electrical current
when the shaft rotates,
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Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, further comprising an induction
generator disposed on the drive shaft, wherein an
alternating current is induced as a consequence of
the rotation of the shaft (430).

Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, wherein the auxiliary generator
(440) produces current for charging a battery, where-
in the battery is coupled to a control box, wherein
the control box is configured to provide power to drive
afan.

Anintegrated transport refrigeration unit (100) as de-
scribed in claim 10, wherein the control box (470)
comprises an inverter for converting direct current
to alternating current at a voltage suitable for oper-
ating the fan; or

wherein the control box (470) is configured to receive
a signal from a transportable container and to oper-
ate the fan based on the signal or to command the
engine to operate so as to cause the auxiliary gen-
erator (440) to provide power to charge the battery.

Anintegrated transport refrigeration unit (100) as de-
scribed in claim 10, wherein the control box (470) is
configured to command the engine to operate so as
to cause the compressor to provide cooling by pump-
ing refrigerant through a set of refrigeration cycle
components.

Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, wherein the integrated generator
(120) is configured to produce power to operate a
fan; or

wherein the integrated generator (120) is configured
to produce a high-voltage current suitable to charge
a high- voltage battery pack.

Anintegrated transport refrigeration unit (100) as de-
scribed in claim 1, further comprising one or more
direct-current fans and one or more alternating-cur-
rent fans.

Anintegrated transport refrigeration unit (100) as de-
scribed in claim 10, wherein the control box (470)
provides power to a power converter, and wherein
the power converter provides a direct current at a
voltage suitable for operating an evaporator fan.

Patentanspriiche

1.

Integrierte Transportkihleinheit (100), umfassend
einen Motor (120), der Leistung zum Antrieb einer
Welle bereitstellt,

einen Kaltemittelverdichter (130), der von der Welle
angetrieben wird, und
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10.

einenintegrierten Generator (110), dervonderWelle
angetrieben wird, wobei sowohl der Verdichter (130)
als auch der integrierte Generator (110) in einem
Gehause (140) aufgenommen sind, und

dadurch gekennzeichnet, dass

der integrierte Generator (110) in Kaltemittel ge-
taucht ist; und

ein Hilfsgenerator (340) vorgesehen ist, der aul3er-
halb des Gehauses positioniert ist und von einem
Riemen (350) angetrieben wird, der von der Welle
(330) angetrieben wird.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, ferner umfassend einen Hilfsgenerator
(440), der von der Welle (430) angetrieben wird und
auBerhalb des Gehauses positioniert ist, wobei der
Hilfsgenerator (440) Strom fir das Aufladen einer
Batterie (460) und fir das Betreiben eines Lifters
(495) produziert.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, wobei der integrierte Generator (110) zwi-
schen dem Motor (120) und dem Verdichter (130)
angeordnet ist.

Integrierte Transportkiihleinheit nach Anspruch 1,
wobei der Verdichter zwischen dem Motor und dem
integrierten Generator angeordnet ist.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, wobei der Motor (120) ein interner Ver-
brennungsmotor ist.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, wobei der Verdichter direkt an die Welle
gekoppelt ist.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, wobei die Welle magnetisch angetrieben
ist.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, ferner umfassend eine Vielzahl von Per-
manentmagneten, die an der Welle innerhalb des
Gehauses befestigt sind, und Wicklungen, die um
die Permanentmagnete herum angeordnet sind, so-
dass sie einen elektrischen Strom erzeugen, wenn
die Welle rotiert.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, ferner umfassend einen Induktionsgene-
rator, der an der Antriebswelle angeordnet ist, wobei
infolge der Rotation der Welle (430) ein Wechsel-
strom induziert wird.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, wobei der Hilfsgenerator (440) Strom fir
das Aufladen einer Batterie produziert, wobei die
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Batterie an ein Steuergerat gekoppelt ist, wobei das
Steuergerat konfiguriert ist, um Leistung zum Antrei-
ben eines Lifters bereitzustellen.

Integrierte Transportkihleinheit (100) nach An-
spruch 10, wobei das Steuergerat (470) einen Wech-
selrichter zur Umwandlung von Gleichstrom in
Wechselstrom bei einer Spannung, die zum Betrieb
des Lifters geeignet ist, umfasst; oder

wobei das Steuergerat (470) konfiguriert ist, um ein
Signal von einem transportablen Behaltnis zu emp-
fangen und um den Lifter basierend auf dem Signal
zu betreiben oder um dem Motor zu befehlen, so zu
arbeiten, dass er den Hilfsgenerator (440) veran-
lasst, Leistung zum Aufladen der Batterie bereitzu-
stellen.

Integrierte Transportkihleinheit (100) nach An-
spruch 10, wobei das Steuergerat (470) konfiguriert
ist, um dem Motor zu befehlen, so zu arbeiten, dass
er den Verdichter veranlasst, Kiihlung bereitzustel-
len, indem er Kaltemittel durch einen Satz von Kihl-
kreislaufkomponenten pumpt.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, wobei der integrierte Generator (120) kon-
figuriertist, um Leistung zum Betreiben eines Liifters
zu produzieren; oder

wobei derintegrierte Generator (120) konfiguriert ist,
um einen Hochspannungsstrom zu produzieren, der
geeignet ist, ein Hochspannungsbatteriepaket auf-
zuladen.

Integrierte Transportkihleinheit (100) nach An-
spruch 1, ferner umfassend einen oder mehrere
Gleichstromliifter und einen oder mehrere Wechsel-
stromlifter.

Integrierte Transportkihleinheit (100) nach An-
spruch 10, wobei das Steuergerat (470) einem
Stromrichter Leistung bereitstellt, und wobei der
Stromrichter einen Gleichstrom bei einer Spannung,
die zum Betreiben eines Verdampferllifters geeignet
ist, bereitstellt.

Revendications

1.

Groupe frigorifique de transport intégré (100) com-
prenant

un moteur (120) alimentant un arbre de trans-
mission,

un compresseur de réfrigérant (130) entrainé
par l'arbre, et

un générateur intégré (110) entrainé par I'arbre,
dans lequel a la fois le compresseur (130) et le
générateur intégré (110) sont enfermés a l'inté-
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10.

rieur d’un boitier (140), et

caractérisé en ce que

le générateur intégré (110) estimmergé dans le
réfrigérant ; et

un générateur auxiliaire (340) est fourni qui est
positionné a I'extérieur par rapport audit boitier
et qui est entrainé par une courroie (350) entrai-
née par 'arbre (330).

Groupe frigorifique de transport intégré (100) selon
la revendication 1, comprenant également un géné-
rateur auxiliaire (440) entrainé par I'arbre (430) et
positionné a I'extérieur par rapport audit boitier, le
générateur auxiliaire (440) produisant un courant
pour charger une batterie (460) et pour faire fonc-
tionner un ventilateur (495).

Groupe frigorifique de transport intégré (100) selon
larevendication 1, dans lequel le générateur intégré
(110) est placé entre le moteur (120) et le compres-
seur (130).

Groupe frigorifique de transport intégré selon la re-
vendication 1, dans lequel le compresseur est placé
entre le moteur et le générateur intégre.

Groupe frigorifique de transport intégré (100) selon
la revendication 1, dans lequel le moteur (120) est
un moteur a combustion interne.

Groupe frigorifique de transport intégré (100) selon
la revendication 1, dans lequel le compresseur est
directement couplé a 'arbre.

Groupe frigorifique de transport intégré (100) selon
la revendication 1, dans lequel I'arbre est a entrai-
nement magnétique.

Groupe frigorifique de transport intégré (100) selon
la revendication 1, comprenant également une plu-
ralité d’aimants permanents fixés a 'arbre a l'inté-
rieur du boitier et des enroulements placés autour
des aimants permanents de sorte a générer un cou-
rant électrique lorsque I'arbre pivote.

Groupe frigorifique de transport intégré (100) selon
la revendication 1, comprenant également un géné-
rateur d’'induction placé sur I'arbre de transmission,
dans lequel un courant alternatif est induit suite a la
rotation de I'arbre (430).

Groupe frigorifique de transport intégré (100) selon
la revendication 1, dans lequel le générateur auxi-
liaire (440) produit un courant pour charger la batte-
rie, dans lequel la batterie est couplée a un boitier
de commande, dans lequel le boitier de commande
est configuré pour fournir du courant pour entrainer
un arbre.
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Groupe frigorifique de transport intégré (100) selon
la revendication 10, dans lequel le boitier de com-
mande (470) comprend un onduleur pour transfor-
mer un courant continu en courant alternatif a une
tension appropriée pour faire fonctionner le
ventilateur ; ou

dans lequel le boitier de commande (470) est congu
pour recevoir un signal a partir d’'un contenant trans-
portable et pour faire fonctionner le ventilateur en se
basant sur le signal ou pour commander le fonction-
nement du moteur afin d’amener le générateur auxi-
liaire (440) a fournir du courant pour charger la bat-
terie.

Groupe frigorifique de transport intégré (100) selon
la revendication 10, dans lequel le boitier de com-
mande (470) est configuré pour commander le mo-
teur pour fonctionner afin d'amener le compresseur
a fournir un refroidissement en pompant du réfrigée-
rant a travers un jeu de composants de cycle de ré-
frigération.

Groupe frigorifique de transport intégré (100) selon
la revendication 1, dans lequel le générateur intégré
(120) est congu pour produire un courant pour faire
fonctionner un ventilateur ; ou

dans lequel le générateur intégré (120) est congu
pour produire un courant a haute tension apte achar-
ger un bloc-batterie a haute tension.

Groupe frigorifique de transport intégré (100) selon
larevendication 1, comprenant égalementun ou plu-
sieurs ventilateurs a courant continu et un ou plu-
sieurs ventilateurs a courant alternatif.

Groupe frigorifique de transport intégré (100) selon
la revendication 10, dans lequel le boitier de com-
mande (470) fournit du courant a un convertisseur
de courant, et dans lequel le convertisseur de cou-
rant fournit un courant continu a une tension appro-
priée pour faire fonctionner un ventilateur d’évapo-
ration.
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