WO 01/ 07341 PCT/ AUOO 00861 -1 TITLE: REFRI GERATED Al R FRElI GHT CONTAI NER

FI ELD OF THE | NVENTI ON 5 The present invention relates to refrigerated ’
frei ght cowoanmmsss to be carried by aircraft. |n parti ceCEAU00ODES1i nventi on
rel ates to such containers wherein the contents of the container nmay be
refrigerated while the container is both within the aircraft and while the
container is on the ground in transit to or froman aircraft. WO 01/07341 .
PCT/ AU00O/ 00861 -2 BACKGROUND OF THE | NVENTI ON A nunber of attenpts have
been nade to produce a refrigerated aircraft freight container which wll
operate while in an aircraft and while in transit on the ground. 5 United
States patent 3,889,486 to Grayson W Hi nckley discloses a renpvabl e
refrigeration systemwhich uses dry ice. Insulation panels line the
interior surfaces of the cargo container and support each other so that no
connections between the panels and the cargo container are necessary. The
panel lining the door of the cargo container is forced 10 against the other
i nsul ation panels by the force used to close the door of the cargo
container, formng an encl osed space seal ed fromthe atnosphere. A box
carrying dry
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ice is carried in g corner of the enclosed space and is insulated fromthe
bul k of the enclosed space. Inlet and outlet ports allow air to fl ow over
the box. AWPPHHBHe cover is provided over the outlet poPET/ABO008YE| ate t he
anount of air flowi ng around the box. 15 United States patent 4,276,752 to
PeterR Mdler, et. al. discloses an insuhated container wth an insul ated
bunker which includes a heat exchanger portion |located within one of the

to comers of t 'Wwimm' NVENfIoNnker holds a cool ant, such as dry
i ce. Vapour fiﬁ(}rrﬁf:{(ﬁe coolant 1Is ventlgglto the outside of the container. 20
United States patents 5,473,908 and 5,819,550 to Louis P. Saia and Russell

Andrews = di scl oses_.tr Spar ig! g i ' &%}fzﬁj% oi ling
off of a Iiqui R gera 'Its e%ﬁ@%%&@@{og c\gsa&%%%éfdé, 1, %cédgﬁnl-ﬁr al d

Kull et. al. divbi¢hosilioperatesthilegen pmtiegaff addvitiledn tranysit ondhe groungi r craft . The
trolley hgs a heat exchange surface directly connected to a coolant flow
circuit in the trolley. Wien the trolley is parked in a parking space for
exanpl e in an (diitfedrStites @alehic 3,889,486 e Brayson AN Finckley disclosds & gmavablel ey i s

i n heat exchange_contact w th a heat. exchanger connegcted to entral
refrigerant ci rEGeer2{iop styﬁgmé(‘ftl’l’MT’std?y §QW¥§BP§C%g ﬁﬁgg@qﬂr ﬂﬁfag%gé{f 0to
Hans- Juer gen Migigo@bntaifiéran@buppbhit édth 6o EHat hd tbihéttionk betwsth dieparelsand thadi ng a

coolant circuit, which circuit is connected to sour ce of cool an
cargo container are necessary. The panel hm%g the daoor ot!J tlrle cargo container 1s }orced
10 against the other insulation panels by the force used to close the door of the cargo

container, forming an enclosed space sealed from the atmosphere. A box carrying dry
ice is carried in a corner of the enclosed space and is insulated from the bulk of the
enclosed space. Inlet and outlet ports allow air to flow over the box. A slidable cover

is provided over the outlet port to regulate the amount of air flowing around the box.

15
United States patent 4,276,752 to Peter R. Modler, et. al. discloses an insulated container
with an insulated bunker which includes a heat exchanger portion located within one of
the to comers of the freight container. The bunker holds a coolant, such as dry ice.
Vapour from the coolant is vented to the outside of the container.

20

United States patents 5,473,908 and 5,819,550 to Louis P. Saia and Russell Andrews
discloses transportable containers which are cooled by the boiling off of a liquid
refrigerant.

25 United States patent 5,491,979 to Harald Kull et. al. discloses a refrigerated food trolley
for an aircraft. The trolley has a heat exchange surface directly connected to a coolant
flow circuit in the trolley. When the trolley is parked in a parking space for example in
an aircraft galley, the heat exchange surface of the trolley is in heat exchange contact
with a heat exchanger connected to a central refrigerant circuit in the aircraft.

30
United States patent 5,369,960 to Hans-Juergen Muelier, et. al. discloses an insulated
container including a coolant circuit, which circuit is connected to a source of coolant
fluid within the aircraft.



fluid within the aircraft. W 01/07341 PCT/ AUO0/ 00861 -3 In contrast, the
present in ' seeks to provide a refrigerated aircraff freight -
cont ai ner \W\Aﬁw{fﬁ&éan be used both in an aircraft and r enB¢EZAU0MMESE he
aircraft, and which does not need to be charged with solid or liquid
refrigerants. 5 The present invention als®.seeks to provide a refrigerated
aircraft freight container which does not require connections to a

rﬁf ri gerant soufowtrmlﬁmpﬂskeiatﬁn\teh@l n3keks fofrovide ﬁUﬁMer héda}crgﬁiﬁeighbéﬁh&inﬁ}d 10
The present invention acc  ngly. provi des a rigerat i, freight

cont ai ner whi cl ‘°&‘ﬁﬂrilfd§§££%‘qaﬁ§ﬁ¥)’&&é%éj’ﬁﬂﬂ§? H MEP'&@“SWS‘@LFB‘?S%PEQ on;
15 a refriger ah&d to'pé &hayg%h(‘?ﬁthisslid’r&qﬂlhﬂq-eﬁﬁe&ﬂg_ housing for refrigerating
the interior region of the housing, which refrigerator unit includes: an

el ectrically powered conpressor which operates at a given power supply

voltage and frepuiGReysinveRtiby ARAEAS B proBdbtefi3Bdied GROUR RSSH cBRENS widch ¢ he
refrigerated air freight container further including a voltage and
frequency c onvéees apt require connections to a refrigerant source mounted in the aircraft.

SUMMARY OF THE INVENTION

10 The present invention accordingly provides a refrigerated air freight container which

includes:-
an insulated housing having an interior region;

15 a refrigerator unit which is mounted on the housing for refrigerating the interior region

of the housing, which refrigerator unit includes:-

an electrically powered compressor which operates at a given power supply

voltage and frequency;
20
evaporator means; and
condenser means,
25 the refrigerated air freight container further including a voltage and frequency converter

which receives electrical power at a first voltage and frequency and converts that
electrical power to a second voltage and frequency which is the given power supply

voltage and frequency of the compressor.

30




whi.ch receives electrical power at a first voltage and frequency and
converts t %ﬁctri cal power to a second voltage and fre&l’enc&/ whi ch S
t he gi ven power supply voltage and frequency of the co WO
01/ 07341 PCT/ AUO0O/ 00861 -4 PREFERRED FEATURES OF THE | NVENTI ON Pr ef er ably,
the first voltage which is received by th&-voltage converter may be within
a range of voltages. 5 Preferably that range of voltages includes 240
volts and 115 PREFERREDEFEATURES OFGHE INVENTEOMency which is received by
the voltage converter may be within a range of frequencies. 10 Preferably,
t he second voltage and frequency may be direct current. It is also
preferred t hatprefeeably theiflggvalugde which is keteivediyyhb byltage vodverteranayt beowitidnis i ng.
15 BRI EF DESCRI PTICf]\I OF THE DRAWNGS Figure 1 is an isonetric view of a
refrigerated aPPEFHEPE#E®Scont ai ner according to one enbodi ment of the

present isnvention. 20 Figure 2 is a cross-sectional view of the insul ated
housi ng of Figure 1.
Preferably that range of voltages includes 240 volts and 115 volts.

Preferably, the first frequency which is received by the voltage converter may be within
arange of frequencies.
10
Preferably, the second voltage and frequency may be direct current.
It is also preferred that the refrigerator unit is removably mounted on the housing.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an isometric view of a refrigerated air freight container according to one

embodiment of the present invention.
20 Figure 2 is a cross-sectional view of the insulated housing of Figure 1.

Figure 3 shows a detail of the connection befween the insulated housing and the
refrigerator unit of Figure 1.

25 Figure 4 shows details of the internal configuration of the refrigerator unit of Figure 1.

In order that the invention may be more readily understood, preferred embodiments of

it will now be described with reference to the drawings.

30



Figure 3 shows a detail of the connection between the insulated housing and
the refriggoppayy unit of Figure 1. 25 Figure 4 shows dei’é‘ii ﬁ%&;

i nternal configuration of the refrigerator unit of Figure 3rder t hat
the invention may be nore readily understood, preferred enbodi nents of it
wi Il now be described with reference to-tshe draw ngs. 30 WO 01/ 07341

PCT/ AO00O/ 00861 -5 DESCRI PTI ON OF PREFERRED ENMBODI MENTS OF THE | NVENTI ON

Fi gure 1 showPESCRIFTION OF AREFERRED; EYBOMMENTS OFTHE INYENHOMN ner 1

i ncludes an insulated housing 2 and a refrigerator unit 3. In the present
embodi ment of the invention, the refrigerator unit 3 is readily detachably
mount ed to thd"xgluméahmseideﬁnmtedguﬁ‘e@tcmn@smrﬂed below. In alternative
preferred enbodi nents of the invention, the refrigerator unit 3 is 10
permanent|ly attached to the insul ated housi ng 2. The insul ated housing 2
accordi n§ to tThe comthineti kincludesfaﬁixgtﬂaedhdnsitrgZamidmd:ftigﬁstoi'mm dh ¢ presemie,
bottom and top I s fIgU’ e neral conf e sh equi red
of a standard 03 19} &% %Tefay%iaﬁhé’zyﬂ%’?%%ﬂhﬁhich
are kept cl Osfiﬁuhiyed ﬂtﬁxsinbe alsdéscﬁbdfdg)elmi;ham sm6. There is a rectangul ar
opéning 7 in the top of the insulated housing 2. The peri pheral

In altemative preferred embodiments of the invention, the refrigerator unit 3 is
10 permanently attached to the insulated housing 2.

The insulated housing 2 according to the embodiment of Figures 1 to 3 includes insulated

side, bottom and top walls configured to generally conform to the shape required of a

standard airfreight container. One end wall includes doors 4 which are kept closed by
15 the latching mechanism 6.

There is a rectangular opening 7 in the top of the insulated housing 2. The peripheral
edges 8 of the opening are countersunk at 9. A peripheral ledge 11 extends from the
refrigerator unit 3 for supporting the refrigerator unit 3 on the countersunk edges 9. A

20 deformable seal 12 retains the refrigerator unit 3 firmly in place in the opening 7 and aids
in the insulation of the interior of the housing 2 from the external environment. Preferred
materials for the seal 12 include butyl rubber and silicon rubber.

The mounting of components within the refrigerator unit 3 is shown in Figure 4.
25 According to the present embodiment of the invention, the refrigerator unit 3 includes
two refrigeration circuits. There are two condensers 11 and two electrical components
boxes 12 mounted within the refrigerator unit 3. There are two evaporators (not
illustrated) and two fans (not illustrated) mounted on the underneath side of the
refrigeration unit 3.
30
Valving (not illustrated) allows either or both of the condensers 11 to supply refrigerant
to either or both of the condenser/evaporator pairs. Both of these refrigeration circuits

are used for freezing, and only one of these circuits is used for chilling.



edges 8 of the opening are countersunk at 9. A peripheral |edge 11 extends
fromthe } ator unit 3 for supporting the refrige i.f. 3 on the
countersunt/ﬁfeo(r!])g“‘%g{& A 20 defornabl e seal 12 retains therprelg ?’ngeursélltor uni t
3 firmy in place in the opening 7 and aids in the insulation of the
interior of the housing 2 fromthe extertfad environment. Preferred
materials for the seal 12 include butyl rubber and silicaon rubber. The
mounting of cchsamesemtembodisent effae inveRtiogdies twn eleiieal gower igktsyfhe ﬁ_rsltPﬁure 4.
25 According tfedRe, Fe?et_gt 1S RES B st an! S8 hrd VA0 VoR): 50 HE ndafifs odieF at or
unit 3 includes two fefri d’eratl on circuits. There are two condensers 11
and two el ect rsupply. Tberprsantofthesspower infetsiis adaptad tiplugi iptothe aireraft ptgedard or

unit 3. There il t

T sty at od) - (BiSEPAS L E PO R0 MebonBiluwnly: HE by St Sl pOfMILED
30 Val vi 8g ( nakctifledymmt! tietredifiendupplivs paweetwadindépendentdonvérterss Theleonyertess | 1 to
suppl refrigerant . to eith ol he,condenser | rs.
Bo!tO E )(;f thesg A ?‘f%?g‘fvﬁoaﬁ&éq Yo&ta??éﬁz.géag}xagtga c?%’FR ?r?g!é‘g'%/rgggran%&gﬁ y one
of these circuidesiti s used for chilling. |I. I!': WO 01/07341 PCT/ AU00/ 00861

-6 The present enbodi ment of the invention has two electrical power inlets.
The first of these is adapted to plug into the Australian standard 240

volt / 50 Hz nmédaEdimOWedlternative preferred embodiments of the invention (not illustrated) the
10 invention has only one electrical power inlet. The supply from this one inlet is rectified

and converted to an appropriate voltage and frequency to power the refrigeration circuits.



supply. The second of these power inlets is adapted to plug into the
aircraft sg@r}’dﬂrd t hree phase 115 volt / 400 Hz power supply. The supply’
fromthis e Bbower inlet is 5 rectified, and the recPEVAEOeE6H | i es
power to two i ndependent converters. The converters each output power at
240 volts / 50 Hz. Each of the converterg-powers one refrigeratiom——
circuit. According to alternative preferred enbodi mentsmm m [ '
(not illustrated) the 10 invention haGLAIMS$ one el ectri " mmwm]
The supply fromthis one inlet is rectified and convertéd fo Bn® s '«
appropriate voltage and frequency to power the refrigeration circuits. WO
01/07341 PCT/ AJ00/ @0 ffrigerated atrlftigibcontained whixhringedeat-ed air frei ght contai ner
whi ch includes:- 5 an insulated housing having an interior region; a
refrigerator unit which is nounted on the housing for refrigerating the
interiors regi on Ofn in3flate®Housiig haviig afintediof tegfnat or unit includes: 10 an
electrically powered conpressor which operates at a given power supply
vol tage and frequency; evaporator neans; and 15 condenser neans, the
refrigerated air fpedffdrateOABKIOVIIAT is fidfitB®6n thB abkitHg ter RirpetatiAdBe fidhior

frequency converter which receives electrical power at a first voltage and
frequency and region of the housing, which refrigerator unit includes:-

10 ' an electrically powered compressor which operates at a given power

supply voltage and frequency;
evaporator means; and
15 condenser means,

the refrigerated air freight container further including a voltage and frequency

converter which receives electrical power at a first voltage and frequency and

converts that electrical power to a second voltage and frequency which is the
20 given power supply voltage and frequency of the compressor.

2. A refrigerated air freight container as claimed in Claim 1 wherein the first voltage

which is received by the voltage converter may be within a range of voltages.

25 3 A refrigerated air freight container as claimed in Claim 2 wherein the range of
voltages includes 240 volts and 115 volts.

4. A refrigerated air freight container as claimed in any one of the preceding claims
wherein the first frequency which is received by the voltage converter may be
30 within a range of frequencies.

5. A refrigerated air freight container as claimed in any one of the preceding claims

wherein the second voltage and frequency may be direct current.




converts hat eI ectrical power to a second voltage and frequency which is
the 20 giv suppl y voltage and frequency of the compressor. 2. A
refrigerate relght container as clainmed in Caiml ADPYOBHe i rst
vol tage whi ch |s received by the voltage converter may be within a range
of voltages. 25 3. Arefrigerated air fr-&8-ght container as clainmed in
Claim2 wherein the range of voltages includes 240 volts and 115 volts. 4.
Arefrigerated air frei ght contai ner as clai rred in any one of the precedi ng

cl ai nB wherer t he f| \ b I
converter may be 3@ W T nedglqr lr%g‘ec \c,)\@irre?aesqcu FEReS esanﬁgm%tﬁee"??c:égi ?gﬁ'é‘a‘ air

frei ght contai ner asvheleiithetkfiigeraoryuntiierenfoviile mpontedon thg hobsingis wherein

t he second voltage and frequency may be direct current. WO 01/07341

PCT/ AUCO' 00861. -8 6. A refrigerated air freight container as clained in
any one of the preceding clains wherein the refrigerator unit is renovably
mounted on the housing. LLILELL Freeer reettr e 11l *CLMS -

* C L M s *



