10

15

20

25

30

DESCRI PTI ON METHOD AND APPARATUS FOR WRAPPI NG A
SHI PMENT Cross- Reference to Rel ated Application The
w@e@gemoyappl i cation clains the benefit of U SPCT/US2008/070669
Provi sional Application Serial No. 60/950,970, filed
July 20, 2007, which is hereby incorporated by
reference herein in its enti rlety, i ncl udi ng any
figures, tables, or draw ngs. Background of I|nvention
Cenerally, a unit |oad DISGRIETIOND) is used to carry
products by air. ULDs include both aircraft pallets
and aircraft containers. During ranp transfers, before
or aft afEaHOD AND APPRAUCHSS FORNGRNIEENJ A SanehaNpn
these ULDs can be exposed for several hours to the
out si de environnment w thout any added protection. In
the case of tenperature-sensitive cargo, such as
horti cul tural mhmﬂuhﬁaenanaﬂnﬂmemmmﬁhhn@ﬁoducts, fresh

and fis fro 00 nd electronjcs, this
aPe dESC A SE B 26t benoflet CoS i eiosshppifegon Serial No.

60/959@96 Weahydy ner a7, p@hﬂcﬁt@ HQ: %C@ASB&% SH frlfetdnl hgf?én in its
eXch ange bet ween tHRe | oad and out si envi ronnent
entirefhendhaoling anyl fignred, tabtasdoradrawprest ect ed by these plastic

films may undergo anaerobic respiration because of the
| ack of oxygen. Anaerobic respiration results in the
devel opnment of off-ﬁ—%%%%ﬁhﬁ—w 108dor s

”Cﬁ:ﬁ%ﬁﬂ/aé hﬁmoa@'&vﬁsfet(@@,mQ§ S o’ & s}ﬁb@c@%by air. ULDs include

consequences on the quality attrlbut
both grayaftipalets nd attdiatti @mtainas.dXyigen ramd treesfironbabexidafier a flight,

et ene, i,S_an ther as at can have significant
produfsistoTsH Tt ARV 1 LRGP PEGTRIFATOTFUTHLLLS o the outside
envirdHnkbak @R obSarfy &fd@&' ﬂﬁte&fonahh tRE BRI t@rﬂﬁ@?&{ﬁf‘é $sitive cargo, such
(i ncluding engi nes em ssions) but is also a natural

as horfisuitprab pertiel§e nbarsiageysicol prosldclsy fredhv ereal atvb fish,cidtenr ghods and
clectr mg%iﬁ%g .. hyhene, has tgl fferent effects on

i CuPY T proguc s5onme are beneficial and other
detdstieenhabont Pinidsivged Mth)éu%ﬁft pallewIoSiot aff®t s@RMAL Bas exchange
ethylene will accelerate and uniform ze the ripening

betweﬁ? é‘afe@éld andl theomtty e grdropgeph el T@émém%m tPTQﬂ‘HCﬁrmﬁ’@Fﬁeé by these
plast1§ ZxF?Bg &W&lﬁfgf@vﬁ\éyoblcertegﬁkaﬁ%ﬁ ‘t?e 28e SPYRERuck h)? oxygen. Anaerobic

respiration results in the development of off-flavors and off-odors (fermentation) and often

has non-reversible consequences on the quality attributes of the products.

In addition, to oxygen and carbon dioxide, ethylene is another gas that can have
significant effects on the quality of horticultural products. Ethylene is a product of all
organic combustion (including engines emissions) but is also a natural hormone
endogenously produced by several horticultural products. Ethylene has different effects on
horticultural products; some are beneficial and other detrimentaly (particularly for flowers).
For example, ethylene will accelerate and uniformize the ripening process and contribute to
the development of aromatic components. However, ethylene also causes the yellowing of
green tissues, shortens the shelf life and induces bitter taste. In the case of flowers, ethylene
causes leaf fading, wilting and abscission, enrolling of the petals and also failure or earlier
closing of the flower buds.

A proper level of relative humidity is often important in order to avoid condensation

on the packaging system of the products and/or the products themselves. Condensation often
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green tissues, shortens the shelf |ife and induces
bitter taste. In the case of flowers, ethylene causes
wo eab/ofsed ng, wilting and abscission, enrolli npCDUS1008070669

petals and also failure or earlier closing of the

flower buds. A proper level of relative humdity is

often inmportant in order to &void condensati on on the
packagi ng system of the products and/or the products

needstth éemebided forGenelahsatdnan Fot peckagagsyttemb en gl aif dedibbad or other

everal reasons. For packagjng .systens nade of | )
paper D4 hBALHAS nm—waedégﬁéw E&%@ghlﬁﬁwﬁ%ﬂss coRisRsAhigRaRyy results in
an imgartaﬁydeaséggeomhkﬁ QoA A stk@hsth AN @E&Eﬂof@g{ﬁ?é’ tHe igﬁ% of the

n an inportant decrease of thelr nomna engt
packaging sybtemeindmeechanisel danerge &b Hepsedwits. t Gendeasdtiagi(omany free water)

. syst em.and .mechani cal, damage .to th roduct s.
is alsTERETLGR B S8R iy Crractasay of SobiChiRL e lpgevorable
conditifi®, PBWE HeRf hABS Ak REGHALE IF RBINRS Hévelld UNdchanical damage to
products. In favorable conditions, only a few hours
horticalterahprodugtaryd therprassinde pHireke weten pavave simengic affedameide growth of
dealng hogtgcultural products and the presence of free
MWaEE " Wave a synergic effect on the growth of decay
ord&) hsdiBrelafil & Bumitdigev @t at th¥ Qaddt Mot & Hanl £MABareknbWE to affect
carqo hold of an aircraft are known to affect the
the relggbplighi off the efrcrafiesmpke rdgfectiehuweticre pad ttp oppusy sfelsen figd alarms.
Conséq%eﬁ’c%g S§& Ilaséﬁﬁmjsl 51%rr§| &L MBe vgﬂﬁ ?&ﬂ}ﬁ@ na%%sgﬁge a?s%ﬂ%ér? YRd crew
alarm can be very serious and-place passengers an
membetein eaddetssituatibaz aF deuSresildrtnatreulisin detdys,eenfdrpéncy landings and
al.arms result in del ays, _enmergency |andings. and )
evacugljens (A IBR SURATP AR OF PRSCRES T URSeResHUpins ethg @ilet may also
have JdcIRRTE beiwlebR b RSon With Mk a ”&i/oﬂrgﬁghﬁé/@% 159diﬁ§.0%f%h time, a
etween goingonwth fire alarmon or “trying a Sea
high mhemiskirng. faldé tfine tlanes neayhieghit huatbext obfcofifadenec bf tle wil@ys s the fire
may result in | ost of . confidence .of .the pilots in
detecafts ot e drishioe ok AR T HEPEi G HIOrEE ol FEEmpTe, e cost
assocMRIdNW G aREaRGeyia B8 Chm drdch) §r8RBres | 8Rh GRS Higering of emergency
associated with aircraft evacuati on enmergency
doorspand catites e urgn dh passengirg gamdraeneyflawdieg é@ﬁ,ca}n%dﬂm apgxtremely
hihchutes, injuries to passengers, energency |anding
"fees, and del ays are extrenely high. Brief Sunmary
Enbodi nents of the invention relate to a cover, a

met hod of covering, and a cover
Brief Summary

Embodiments of the invention relate to a cover, a method of covering, and a cover
system to be used with shipments of products transported by air with unit load devices
(ULDs). The dimensions of the cover system can Vary depending on the ULD they are
designed to be used with. Size variations of the cover system can also be adapted to any
individual skid, such as wooden or plastic pallets used for smaller loads, transported by air or
any other mode of transportation. The cover system can include one or multiple parts that
wrap the shipment. Each part of the cover system can be made of one or more layers. Each
layer can be made of a single material or a combination of different materials, and different
layers can incorporate different materials. The different parts of the cover can be made of
different materials or different combination of materials. In specific embodiments, materials

used for the cover system are Radio Frequency Identification (RFID) friendly. Embodiments
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systemto be used with shipnments of products
transported by air with unit | oad devices (ULDs). The
walzosensiogns of the cover system can vary depeneTHySI908/070669
the ULD they are designed to be used with. Size
variations of the cover systemcan al so be adapted to
any individual skid, such as3wooden or plastic pallets
used for smaller |oads, transported by air or any
of theadolrer syseaecaf provida sippmbbfrootion etetpe@tursy&iséimegasducts in or on
i ncl ude one or multiple parts that wap the shipnent.
the UERe part of the cover system can be nmade of one or
C . . I .
R o B e e s il o Hoicultyrl products
by praviflingradequdtager sxchamgei nates bpoveah ehdirfsideraadttherattsidie alngironments.

The different parts of the _cquver can be nade. of .
The g4 FREITAE HACETTAPEP BT T oA HToTE GREPEE or By technique and the
charaBRfi&lck df $he feBhERRCHdelGo @ IRB LS gas BB R Bn Wa8dddpRhding on
the cover system are Radi o Frequency Identification

the sigRpf B YLD emdbad, tiEntypdioheradgds, ardethe pedagingstystomcelithe products

. provi de. t he I ofection to t erature-sensitive
iself P SRS PROGTmeRisr HE 430 B8t SNG UH Rdne uisy svstem can
also WSt 618 gapatt! FWvitbe vaRsah@téoR Rdepho Efrdp'éid ké1bti@ humidity level
products by providin&@adequate gas exchange rates .
aroung dhquareAueth eEy ¢isthaeethaiid covre sytiemiadewe i Frawpeh pEwatphgapor while
. e n L. i i ffer . .
main g G P B RS it hE pRL] Ebodimgpes can s
preschtherebie@hed @uke tsegott@f actaMabors MTHiH ehgaserexic badgaodamsystem is
.vary depending on the size of the ULD or |oad, the
partlcpyaﬁlg 1@p016?15 PUES gl’e [BARATS gqqéoe}gigé R%@?er?gm&%f%ﬁll%‘iﬁ ih¥estrigés the amount of
WaterWag feasdd iﬁ%xé carg hoRe C}Fif h Celbf] Iﬂﬁﬂg%vetshiﬁ tB@8argo hold of an
exthange techni qué used & 'the cover ystem can afso
aircradil drolndvne td affers perrelidiilivatiehe sapait simokedetectioneyktempand to cause
fal rgﬁer relative humdity |evel around the products.
a5 Bfen™ough the cover systemallows the transport of
Vet @0 MARRE ofitd o vBRIsNtéh HaRInAud ORELr hRYELa®f that incorporate a
relative humdity around the products, enbodi nents can
matergal j Havingr bseerpacity ésiabsaahce ¢lmingie cortaims gases, ofchvast ethylene. In
..vapor. .This.characteri.stic,of the cov stem.i s
s timipidbi) SO PR St Sy B2 g LR g s or he
entiredy Cthalbveispsiemi dan heSkEd Gt dectdise @ngsdthe GhroWet ETmNéaR8Eanisms or
released in the car%g hol d. HiPh relative humdity
to kijl episraprganispie sedr go thefeda of @mAldai rldess migoergepiowy inelude those
- fec ) i aki i . ai S el ect o
susceg‘{lllgslg etf% g tlgfgllyc g{%éé él @eahhp r%(g fé(frgéﬂéﬁal BPo‘ﬁﬁctQ 1L GO those
susceptible to cause a threat to human consumption.

Brief Description of Drawings

Figure 1 shows an embodiment of a two-part cover system used for an aircraft pallet
where the bottom part 2 has been installed under the products 3 and the top part 1, which
allows gas and water vapor exchange with the surroundings, is being installed over the
products 3.

Figure 2 shows how the top part of the cover system of Figure 1 used with an aircraft
pallet 4 overlaps the bottom part to avoid the infiltration of any types of precipitation.

Figure 3 shows the installation of an embodiment of a one-part cover system.
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Enbodi nents of the cover system can include one or
nore parts that incorporate a material having the

W@ 2paoity9 t o absorb or elimnate certai n gasesPCHUBIN0&E70669
et hyl ene. In addition, antimcrobial agents inbedded
in the material or added as 3 coating on parts or the
entirety of the cover system'can be used to decrease
or_stop the grow h_of microorganisns or to kil

I
nifdgHEr4 s venthestipah izdallsfien efithe 6pveroivatemmafeEigure 3 with the top
o ) . ol N .
portcl] SRS AREUTE DRS4S, LAERoFUSSSEH BlGuhs MR ) overng
differag jodntiees.suscepti bl e to cause a trn eat to human

copsumption. Bri.ef Description of Drawi ngs. Figure 1
S ORI PG S RFIEHAN QRIS IABAHATter SR OLpighEn s ed
T @iodR AN6GE Bbl tRopGlar IR Lt 8arPQIVEP BsRAE bt FioBRSs unfolds.
beegn install ed undgp%{dhe pr oduot:]?é 3 ang}st he to parltlno °
1 Figatrie Ghshaiis sy tha soraprdt ofathe covapystemxdiagge Swavietapshibe bottom
surr.oyndi pgs,. i s.bei.ng install.ed over the products 3.
part t(?:f“ffdﬁ? eénﬁﬂmn %Wytt esltogf?r?)cél?fa%%' the cover system of
Firgaire 8l shSedthel fidh dktaiatioh frtth® bl @tsyéieRVEr FRB% §REith the top
_bottompart to avoid the infiltration of any types of .
portiopreyerlppning therbottPingraréoBoisthe wevertsestemsand| thret ¢ orveong 4lre junctions
L.ment-..of a one-part .cover..sys Fi qure. 4 shows
of e R BRE R iR R By AN u G & S B B sy
WFigureesHod the fihhloRstaN&idnainnembdiem bt dfanideer tysedn fith flaps
the cover systemand tape 5 (w der |ines) covering
and opgmings TelRrallpWries apth watery gpey €xchaghe wathdhe surroangiogs-of t he
t Wo,;. par : f Fi i gure ¢
t AR SOHE T R of b AR T R B0, 8 over a
loweruletlohitksraft Eogainer § shows how the top part of the cover
systemof Figure 5 overlaps the bottompart to avoid
the infiltration of any types of precipitation. Figure
8 shows the final inspalhiad ppifRld he cover system of
Figure 5 with the top portion overlapping the bottom
pdnthiodmertfts phérecioventiogyrstagnicandovape necthal ef coigrinpeand a cover

s8Ik B oS PH ST g v
(ULDSNOVhet diiechdiB@ of Bt @veAt)®din Gfanafirg BpgHaBNbn @he LD they are

_cover systemwi th flaps
designed to be used with. Size variations of the cover system can also be adapted to any

individual skid, such as wooden or plastic pallets used for smaller loads, transported by air or
any other mode of transportation. The cover system can include one or multiple parts that
wrap the shipment.

Figures 1 and 5 show embodiments having multiple parts. Each part of the cover
system can be made of one or more layers. Each layer can be made of a single material or a
combination of different materials, and different layers can incorporate different materials.
The different parts of the cover can be made of different materials or different combination of
materials. Material such as TYVEK (trademarked, DUPONT) and perforated and/or non-
perforated polyethylene film can be used. One or more of the junctions of the cover system
can be linked together using, for example, an adhesive material or a fastening system. In an
embodiment, all junctions are linked together.

With respect to specific embodiments, the top part of the cover system overlaps the

bottom part of the cover system at horizontal junctions, to avoid any potential water
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and openings 7 to all ow gas and water vapor exchange
Wi th the surroundi ngs. Figure 10 shows the
WO p@valiose i on of an enbodi nent of a one-part CRUEDS2008/070669
system over a | ower deck aircraft container 8.
Det ai | ed Di scl osure Enbodi nents of the invention
relate to a cover, a method of covering, and a cover
systemto be used with shipnments of products
infiltratreandpaot fod ehymplier anyi tiype ofiptecipitaidord eVigees 2 (aot BsshowTéxamples of

e R AR 5 40y Bt B L AP 29 o pa

overlap@th@bb@s poftidnl§r BO\WaKk WSt BBRaN &l §RcIR aHRLSEnt Omaterials
gﬁal t

any i ndi vi skid, "such as wooden or plastic pallets

used fgs dhek ¢ayier syridoh ere REHY $riendtan Epotliseenity cai wtilize raatyrials that allow

e T S TR T L

passiviel Gemepaskivanhchves haw emadiiventss. Navhdlg B tch®! ® used to store

] parts. Each part of the cover system can be nade of .

inforngiiengpuchos elqcpaicairvadhlly tyeackunduses, sasellor ta miniigr different
fi L i i diff t efi e angd

paran S0 O AURLA A0 Bl L L1 LR, S PP o o

directlfhenbdiddddaneind cqyar.t s of the cover can be made of

different materials or different conbi nati on of o
Aunents qihe £oAr SETieR PAQVIGsnerm el raigeliniy lodemperature-sensitive

produalsjps(%ﬂ_ hs ?Gﬁicﬁﬁ%ﬁﬁt@ﬁ@&%?ﬁq{ﬂﬁeﬁ EH?%FJ&%%‘} g‘gsh m%zﬁ émd fish, frozen

pol yet hyl ene can use e or re of
goodsj amt tleanmicf Theethemved preygioamrcanfrbm the ckeedl’ st dfpet bie conductive,

usi ng, . far ex | e, an adhesive material or a
CO““?%%%%H@ﬁ@“ﬁ?gﬁgﬁmapﬁgﬁn enbodi nent, all junctions are
| Eﬁ&%ﬁc teﬁl%gailﬁf‘e?ts Ah/y fhB HeePS&tent BarS REKI ftﬂ&re?;ﬁfgﬂ%mo%icultural

the top part of the cover system overl aps bot t om
produptartty pfovidiee edsguntesgast exvhatgehiatdsziontgasesj ke tais arxygert end carbon
. .avoid any potentia terinfiltratign.due to, for :
aioxi R8P0 KuRlsr U7 Gl bl B0 P RutOimerlly o spccifi
embo&ifit, eXaiplugzrdf carbReitivaroMBer anddeatiPheP@br system needs to
over] aps the bottom part and/or the top portion of a

be grgtar thasveirqaapktor He. #h thevopwratiie forsentrstonpeir qarkgedioxide needs to
e 50 8 15800 L SIRBTLTRN S oL AL s v
as foruitlidrigases@ineyd alkesmphisgicd avittodvfichet teBnighidshi A gaapeth@able material
or speg{;ﬂg :gsygfglfeafq%or{lvgtranglégg %renuggd fgf IthDe cto%grhgroflog sgpie%isﬁcss%gtti]onisof the cover.
Openings in the cover material having various shapes, sizes, number, and distribution can
also be used to achieve the proper gas exchange. In a specific embodiment, the distribution
of openings and the characteristics of the openings are selected to allow the intake of oxygen
for the whole load while not compromising the thermal protection. The technique and the
characteristics of the technique, for example, the exchange area, distribution over the cover,
and other factors used to accomplished the gas exchange, depend on the size of the ULD, the
type of products, its temperature, and the packaging system of the products itself. In specific
embodiments, the cover systems shown in Figures 1, 3, 5, 9 and 10 can incorporate openings
in at least a portion of the cover to enhance gas exchange.

In a specific embodiment, to allow sufficient gas exchange and avoid anaerobic

respiration of certain products, the cover system having homogeneous properties is designed

to have permeances for oxygen and carbon dioxide of at least 15.6 x 10° Loo/(m? atm d) and
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passi ve, sem -passive, active and sem -active tags.
These tags can be used to store information, such as
web@entom c airway bill, to track products, asP@EUE2088070669

to nonitor different parameters, such as tenperature,
relative humdity, and pressure. RFID tags may al so be
directly inbedded in the covér. Enbodinents of the
cover system provide thermal protection to

23.4  dipérat/(areatsedp rdspeivpiyodlibess, pesiiedncas whees talculbtedrtalprovide a

modifecC T b Bl OgBode i PEIUEEY B, BiveTneR@bitaFespiration while
contriBﬁQﬁO;?ﬁ)t QR tRLhS Rl (M Bt SAURT their&hEie Gie. Ofhese permeances were

conducti ve, convective,” and radi ati ve heat transfer.
calculgpd diof & cowrspsicmenitls hahogéngogopepersiyst Adilitianal ainitedirhérgs of the

soie SRS L PR M S T HELS Blaft Y e, e
covera§idtehp§ BRI ElineXitd elifrelene eisct Ne 11k a6t (HBdamifoR8. In a specific
cover) and the outside environments. In a specific

embodimywidli thetetal pereoaotainethe eovepneden riatli/tatmod), oygers obtained by
underneath the .cover system needs to. b reater than .
somnff GhE RO Mt o RS PR E To PR PR TRt abT g g and it

correspahidiap sohifgoel dea, NBeflSeds01H6 X BPI LHIar agk dgﬂﬂ&ixygéh ARP03.4 x 10
The gas exchange rate for oxygen and carbon di oxi de,

Leoo/” i) 4) faiscarlpn doride. tgkiag dnto agepupb thgcabriptxpesrdcdupipedarea of the
[ r j - ial or
covarSRER] Ml IESARL AHE PR AR SR TR | e
c@oerr oysteho forspheididecls @M 0 airsrafif pallbe Walier2 49O0penieagd: 3.18 m
Ekn thS cover material having various shapes, sizes,
and Height &7 "ynd distribution can al so be used to achieve

t R@ePHRPELpSRE SXGBARAS: of he?lc3RESIthd GnERPAREE ryreoaf bP&@he 1oad

di stribution of openings and the characteristics
exposethdo dhe anvigsmane asélthatde tloesahdtoinclude therbatt@n ofhich is in direct

conta&ﬁ\émg %{ca%ig g?l}(\%gﬁsr}?gﬁ?eé\ﬁaﬁi?lfi?fﬂg‘%%n%%%ré %1”61 l%iacli1 %arg Eee calculated
as:

characteristics of the technique, for exanple, the
exchange area, distribution over the cover, and other
factors used to acconplished the gas exchange, depend
on the_size of the ULD,_ the type of products, its
#%npéf%ﬁ&ﬁ%ngﬁd%fﬁ§7 %ﬁ@ﬁﬁ %@gﬁéﬁ?éﬂﬁthe product s
itself. In specific enbodi nents, the cover systens
shown in Figures 1, 3, 5, 9 and 10 can incorporate

OREBIRE%H HinthdtlodE AR tofh] RAFAdORPEf hBRoEQUS et QIGAMABEReds the
gas exchange.

total exposed surface area of the load. In this case the total exposed surface area of the cover
system 1is taken as 26.5 m?.

The permeance of the cover system is 9.2 x 10° Loy/(m? atm d) except for the two 1
m? diffusion windows having a permeance to oxygen of 97.5 x 10° Loy/(m? atm d). To verify
whether the permeance to oxygen of this cover system respects the criterion of a minimum of
15.6 x 10° Lop/(m? atm d), the concept of total permeance can be used since the properties of
the cover are not homogeneous. Therefore, in order for the cover system to have a total
permeance to oxygen equal or exceeding the total permeance of a cover system having the
same exposed surface area with homogeneous minimum permeance of 15.6 x 10° Loo/(m?

atm d), which can be calculated as:
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In a specific enbodiment, to allow sufficient gas
exchange and avoi d anaerobic respiration of certain
W@e@dontos9 the cover system havi ng honogeneousPCT/US2008/070669
properties is designed to have perneances for oxygen
and carbon di oxide of at |east 15.6 x 103 Lo2/(nR2 atm
d) and23.4 x 103 LcWH 2 atm d) respectively. These
per neances were calculat%gito provi de a nndifhzg
t nosphere,to horjcyfsturla pr s_th event s
gﬁ‘ﬁ'ér— B‘ch)?[rX‘é‘gb‘i Fggt'é?%w Mﬁ.la@nqp)g?ér"lf ut_iA'rllg'htxg(5 atm - d
mai ntaining their quality and extend their shelf life.
These pernmeances were cal culated for a cover system
. Wi th honogeneous properties., Additional enbodi ments of
Taking o s:lﬁfﬁl@g theodifiupion yeipdowsrdle el Rrgwecorid ths actpalrqoyer system
' r i.al
ean b o P P S oP co e YR o svstem
and itberigrpdnoling sukfacaaspeci fi ¢ enbodi nent, the total
per meance of the cover systemin L/(atmd), which is
obt ai ned by summ ng the products of the perneance of
each part(0of the,cover tlem and_its coyresponding
§ir Paber al b e dhmmendt 218w 103 npon) (m2 atm d)
for oxygen and 23.,.4 x 103 LcaqZ2/ atmd) for carb
B 6>‘21‘2efé,83eramgrgrg~i><r(%6é Ia%cétiﬁfn“ﬁh - egﬁ't5i><r1@g i leqj
m_-atm?d YAt
surface area™of “the cover system?\ The f of't ofi™
descri bes .am _exanpl e for oxygen exchange: Cover system
P0F45146Mbr§§qyk PMC aircraft pallet: Wdth: 2.44 m
Lengt h: 3. 8" m and Height 1.57 m The total exposed
surface area of the load is the entire surface area of
the | oad exposed to the environment and therefore does
notIcE Re Etereds Rembdhe sevaspietiie hq eritaripeet thegminipel Rerppance to

he:al 1 et t.alky, e ed. s ce anearpf . . -
oxygehy STLACAARAS () b R I R S B0 FUES §f cortain
commaditie$, .dxygon Sdl@ybon @odidx pSmidhc@SndhllePthian tior dérimum pdrineances
~the.lpad, the total surface. area of t coyver system
recomgyepil Byl el oo Bt A Spaas 5 UPF e (&Y it ot ropgetively)
nmybg%ggar&p this case the total exposed surface area of
the cover systemis taken as 26.5 nR2. The perneance of
t hesrpoifer erslystiments.sthe g2s xxch@Bgd ts2hifinee asan iy thexaept system can

also aIlo\r;v Q : \évoqrél gﬂ gi f\f us| on . nd(()) hav! ogef rdlativadmidity level
3% o Bt o vty St 1F P o P vy ity

around the products (under the cover system). Incorporation of openings in the at least a
portion of the covers for cover systems shown in Figures 1, 3, 5, 9 and 10 can allow for the
transport of water vapor in accordance with specific embodiments of the invention.

Embodiments of the cover system can allow the transport of water vapor, while
maintaining a proper level of relative humidity around the products, and still can provide a
resistance to the transport of water vapor. Embodiments of the cover system can reduce the
amount of water that may be released in the surroundings when compared with an uncovered
load of horticultural products or other moisture releasing loads. Once the ULDs are loaded in
the aircraft, the resistance to the transport of water vapor can restrict the amount of water
vapor released in the cargo hold.

Embodiments of the cover system with homogeneous properties can allow a proper
humidity level underneath the cover while limiting the amount of water vapor released in the

cargo compartment by having a permeance of the cover system to water vapor between 1 x
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whet her the perneance to oxygen of this cover system
respects the criterion of a mninmumof 15.6 x 103
wo.emppn@Iat m d), the concept of total pernmeancRCTHI20$070669

used since the properties of the cover are not
honbgeneous. Therefore, in order for the cover system
to have a total perneance to foxygen equal or exceeding
the total perneance of a cover system having the sane

10° gexpGatdmsd) faad S0ar 8’ Wi lii(nifoamgea) e dswith PkHFLM and carbon dioxide

whi ch b
permgagqr g{ﬁlgﬁgaﬁ%};@%gﬁ%pﬁ}pég;@%é@/ @Rt‘%g )rgedr@a) nceI 1?1 thl)% %gsg 1§ Swater/(atM

d), caﬁ%e‘rﬁéd% fBr ovler g%tems mﬁﬁ@(%gﬂaﬁs AL &l aloh ek O% r%%ﬁﬁ’éﬁ%&es. The

he di ffusion vi ndows tota per meance o
rangeaotf ualhtec ovweppr pesheamcearcabecdalletal atoe dalfey irgomuadcogntt e different

eSS B A IF permance of eachpart SfLIS SOVl e conr

systeﬁ@‘(ﬁl%llﬁlﬁg M@tﬂﬁed’%gfg@@ﬁ"pa&m&n{f&nﬂm tggégé@/;(grflol%gaetechon

S}’St@ﬁ_lSchI m 2 matmd matmdet 420 4x 10 0 2 atm

- eeds r sat

PP eRs BT IREE R b cbF NI 0B S RS Rsaff fngprporace =
materGdl [hautingtth® Bgpacayn t&@osbﬂp@aélﬁﬂma@ deR@InCASEs, Ahicht RetB@AEROFrom the

di oxi de. For certain comodities, oxygen and carbon

surrogding GBVipETmEA Heisgal nene v chigles, @Wé/ 3 Wichuah Pemnidgnketcultural
prodl%gcgmglgggl_c l}ddﬁ%ergtg’soﬁ 1% &)Q/%r LS?&CI&I”?%H d%% énecfj to absorb or

respectively

ellmlmtefemytead cohiing ﬁeml Bath eﬁﬁmﬂumﬁm %nddg&ﬁotg;a@uﬁ)@ haf @@n have the
techni g ed f r the cover systemcan also allowt

capability fe F;'Stquced e\pgﬁgﬁntra'p?]n & Gapmless lﬁg@@ (. %]( @p@,} around and

Wmmﬁﬁhagbyﬁnﬁaﬂhgﬁﬁﬁxbg%el around the products (under the
cover system). Incorporation of openings in the at

| agimiarobial agents can also be imbedded in the cover material or added as a coating
on parts or the entirety of the cover system. These antimicrobial agents decrease or stop the
growth of microorganisms or kill microorganisms such as bacteria or mold. These
microorganisms include those susceptible to negatively affect the quality of horticultural
products as well as those susceptible to cause a threat to human consumption.

The cover in accordance with various embodiments of the invention can protect the
load from one or more of the following: precipitation, condensation, dust, wind, insects, and
small animals.

All patents, patent applications, provisional applications, and publications referred to
or cited herein are incorporated by reference in their entirety, including all figures and tables,
to the extent they are not inconsistent with the explicit teachings of this specification.

It should be understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of

this application.
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portion of the covers for cover systens shown in
Figures 1, 3, 5, 9 and 10 can allow for the transport
wW@Romatwe9 vapor in accordance with specific enbCHUN®OL/E70669
of the invention. Enbodi nents of the cover system can
allow the transport of water vapor, while maintaining
a proper level of relative humdity around the
products, and still can provide a resistance to the
transport of water vapor. Enhpgd nents of the cover
system can reduce the anount of water that may be
rel eased in the surroundi ngs when conpared with an
unlc oepet sysied, efmmind:cul tural products or ot her

noi St ur | easing |.oads. ce the Ds, are | oaded, i

t et sV D] B R ond foh A r i B B i

Vapahea for 6irigCthe thver B Wb cred pMal @F ar¥@RPihe 1&1d&2S89n the unit

i n_the cargo hold. Enbodinents.og the cover system
load ¢gvigs (mdge Hedushgrdple cp s peairides thermak pistessien to the load on or in
the ult¥Wadidb¥icl Ev&l mungdgr neath the cover while limting the

amount of - wat er vapor released in the cargo

conpartnent by having a perneance of the cover system

taq wgﬁer vapor between 1 x103 gwater/(nm2 atm d) and 50

x 21 0SNG RIEE Py a%ﬁﬁﬁilag to alaiyily Wheseiny s cawer 18 afaser for covering
variofl Q% BEAPS! HEANGESiMo3E Héﬁ?@o@&%@ sk{gonpari son using

the total perneance, In this case in gwater/(atmd),

can be nade for cover systens made of parts have

different water vagﬁf erneagces. The range of water

vapot pEPYeantes & rUBE 1 SRR b oV PR (it gpvE dButles thermal

protebtitfh @ithd BEE RonChRtaGHR A thesechle hOE HARAIGO
conpartnents including their size,

ventil ation/tenperature control systens (including
non- yentil ated cargo .conpart.nents and the types. of .
s rf'g k)gged st ect) %‘ﬁmsafg?rg g ©ei#gh ?ﬂ%’h?@ 1no?‘etcﬂ¥erc‘%€%9nses an oufside
surfa&y SEHBMpE adicdl NEopeltie O NEfeBlind RE@E @ heatt RadsférNGRhP fHeabk@rounding
.a material having the capacity to absorb or elimnate
envirgEper i syphiiekay Waclhe gavestnlps éneaitaip the thapseiature afidic epd.
environnent (aircraft, ranp vehicles, etc.) as well as
fromthe horticultural products thenselves.
Erfh dtle never syném hb@rdiay es clains tt ewherain the cales cgnpdsds @ single layer.
absorb or elimnate ethylene comng from both
exogenous and endogenous sources and can have the
c ol d n ratl . -
P s e R (T et SRR T (R b P fiseg vt
layeraorti cul tural products.

7. The cover system according to claim 1, wherein the cover comprises multiple

parts.

8. The cover system according to claim 1, wherein the cover allows the respiration of
horticultural products by providing adequate gas exchange rates of oxygen and carbon

dioxide between the load and the surrounding environment.

9. The cover system according to claim 1, wherein the cover allows water vapor

exchange between the load and the surrounding environment.
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Antim crobial agents can al so be inbedded in the cover
material or added as a coating on parts or the
wWe@pionoewy9 of the cover system These anti m cr oRCHEIUS2008/070669

agents decrease or stop the growh of m croorgani sns

or kill m croorganisns such ﬂi bacteria or nold. These

m croorgani sns i nclude those 'susceptible to negatively
affect the quality of horticultural products as well

as those susceptible to cause a threat to human

d
COSLIRS LA AR Sy, BHBEEOTS I gy gynes

betweeieh®odioted alie khgolmling®vhviginnine el toatdadilain a level of relative
condensation, dust, w nd, insects, and snmall aninmals.
humidagy|to g%¢id gprdensatiosrin the Malcat i ons, pr ovi si onal
applications, and publications referred to or cited
herein are incorporated by reference in their
ent.i Tbe yover nydterdiangprdink té clgim éswaadint thblessr atlowt ke exchange of
xtent they are not inconsistent with the explicit
gases PEyERh ﬂ)@g %drafidﬁhg s e8It shoul d be
under st ood that the exanples and enbodi nents descri bed
herein are for illustrative purposes only and that
véZi dibs crpdi systcat dansling tocdaing s, Wherbinghbent therlenf isvholrtlicultural
sted Lo persons s n.the art.and are
produglf B IrTRRE ol B TERER 3% 1oy U BHRE BRI act to
allow aRPtdspiddtiod b fGh@hbEi chiturdl ﬁ@dﬁéts %}é SMUinG BB Bek ex@han e rates
cover adapted for covering a on or inaunit |oa
of oxyeen @ed grarkem dioxided betwvepe dhe Ifoestra%tetair riraguath end other suimeunding
enwr%mgoyered position around the load on or in the unit
ad "device or on the skid, wherein the cover provides
thernal protection to the load on or in the unit |oad
device or on the skid, 2. The cover system according
t 3cIThe sper sKpEmecRoding olaim | .svhaeipiferia roveredinadilpagied in an

aircra#?afg%%&&"té@ CLPE ed:ﬁlo% thE ekéhaﬁg@of"@/h lv bq:‘t%\%ée%ethg Nodd and the

cover systentaccor clarm
aircraﬁr/ruergn hold keviccomemt po ay itd ewid herkale crfr\@ﬁtemtzamn it chet eh&raft cargo

I from conducti ve and, canvecti ve heat ansfer.
hold wﬁ@cl%%wgg%%ﬁr% 6#TgP h@ﬁtcam@rlarnﬁmlsm%%feacﬂor ﬁ@tem

cover conprises an outside

14. The cover system according to claim 1, wherein the cover system comprises a

material that absorbs or eliminates ethylene.

15. The cover system according to claim 1, wherein the cover system comprises a
material imbedded or coated with antimicrobial agents that will decrease and/or stop the

growth of microorganisms and/or kill microorganisms.

16. The cover system according to claim 1, wherein the cover protects the covered
shipment from one or more of the following: precipitation, condensation, dust, wind, insects,

and small animals.

17. The cover system according to claim 1, wherein the cover is made entirely or

partially from a material or a combination of materials that is RFID friendly.
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surface with physical properties affecting radiative
heat transfer with the surroundi ng environnent in such
w@2map1tobat the cover hel ps to naintain the teP@EDIS1008/€70669
of the load. 5. The cover system according to claim1,
wherei n the cover conprises i single layer. 6. The
cover system according to cl ¥n11, wherein the cover
conprises nmultiple layers. 7. The cover system
according to claim1, wherein the cover conprises
tiple parts,.. 8. The.cover, system according to clajim
TS DI oY s8ete st SO e Y S SPREE Oy HoRs thuse on
and/ohfider €k Edieikyspin@ dERFED Ryps RLEY helbirthod HGdak® p&aSre, semi-passive,
. exchange rates of oxygen and carbon di oxi de Eetmeen
active, pani €and the surroundi ng environnment. 9. The cover
system according to claim1l, wherein the cover allows
wat er vapor exchange between the | oad and the
supr dhadong seneh aocurding td Blainl hewhererths ysice iv mefodted. ng
to claim9, wherein the water vapor exchange between
the |l oad and the surroundi ng environnent acts to
map Ngk nccf\‘/e} %‘ﬁ?ckmogcd'o?di 1ty eclgiytﬂ] 1q', t¥hdrQn 3%Q! &)Ver system has a
condensation on the |oad. 11. The cover system
permeaoc® ifohi axygtiooLitdeast 1.6 wHEP Bpri(nhematver al |l ows t he
exchange of gases between the | oad and the surroundi ng
envi ronnent. 12. The cover system according to claim
131, viner &dvar WeBmt BeotdAg th ScIBia] tiiC Ul k&Rl ther QAEE L§stem has a
t he exchange of gases befween the [oad and the
permesgeq olradhangliexid pbatieast 28 sl Of bead (ndwtm kg r espi rati on
of the horticultural products by providi ng adequate
gas exchange rates of oxygen and carbon di oxi de
bepweehet feeh @ittt Ubdcdfdhg B Qslaiat 9, aMebréiReths UsveHRYEBE has a
environment. 13. The cover system according to claim
permepncepie &FhvIoF betveew eXdd’ Boadm’cddel and S8 p 147 eerdfn’® atm d).
cargo hold, the cover allows the exchange of water
vapor between the | oad and the aircraft cargo hold
engi rierediter SPstas do@ox.ﬁiérgi Kd)f c?ailhell ¢asheein wabstenwa®i of Rthylene
the aircraft cargo ho sufficient to trigger an
m“““é%#&Pﬁ?F“ﬂé@bEﬁ%old conpart ment snoke detection
system

24. A method for covering a load on or in a unit load device or on a skid, comprising:
covering a load on or in a unit load device or on a skid,

securing the cover in a covered position around the load on or in the unit load device

or on the skid, wherein the cover provides thermal protection to the load on or in the unit load

device or on the skid.

25. The method according to claim 24, wherein the cover is adapted for covering

various size loads on or in the unit load device or on the skid.

26. The method according to claim 25, wherein the cover provides thermal protection

to the load from conductive and convective heat transfer.
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14. The cover system according to claim1, wherein the
cover systemconprises a material that absorbs or
we@bkiosiorapes et hyl ene. 15. The cover system accRPCHURP08/070669

claim1, wherein the cover system conprises a nateri al

I tbedded or coated with antimnm crobial agents that wll
decrease and/or stop the grolh of microorganisns

and/or kill mcroorgani sms. 16. The cover system

acdor dhagndtbod lhedomlihg tohdsiei 241 hbewovdic povet ectrpriséean outside

covered. shi pnent from_.one or re of the follow ng: ,
surfagsy §ihp PREY 0P ORBHES Aiaign radigye %ﬁﬁ“nH?nﬁfﬁs & sﬁleaﬁla*mundmg
envirSiRédt iRAUB Say thit thd BEve BYBE 5 WalRih RECRRHEAM L O gﬂe%m

1, wherein theé cover is nade entirely or partia
froma material or a combination of materials that is

e BT GERLTL SH b eSS S Sh e

the cover systemof RFID tags such as but not limted

to passive, sem -passive, active, sem -active. 19. The

c Vel hepsthethagerdingithglatn 244 wherein thebwice compiitss coidple layers.

is perforated. 20. The cover system according to claim

11, wherein the cover system has a perneance for

0x3Yg e dfctitdd dRaslingld.chih 2O Fhkedd (hERoddrBothprisesimulfipR: parts.

cover systemaccording to claim11l, wherein the cover

system has a perneance of carbon dioxi de of at | east

2344 . r S

ooy TR A L g 6 Rt 2 £yl HE (LB HShE e regpiration of
hortiquétnrad gineductd byvatreviditap adegnetewsan edchdndd) Batgd\df exxlyfer and carbon
. .atmd) and %g x 1B gwater/ (n2 atmd). 23. The cover
dlox@?‘%ﬁt‘é(ﬁ?%@é &g g RS UEIOSNGIE SOVIFTERGItn 2 concentrati on

of ethylene around the load is <0.01 ppm 24. A nethod

for covering a load on or in a unit |oad device or on

a ki dhecoathrd sicngdingoteeclang 24,| whetemn ther cower aallomist water vapor

| oad device .or, o skid, .securing the cover in a
exchist Bp R 5 B0 Pe it B SREO8REy (n the uni

| oad device or on the skid, wherein the cover provides

thermal protection to the l[oad on or in the unit |oad
33. The method according to claim 32, wherein the water vapor exchange between

the load and the surrounding environment acts to maintain a level of relative humidity to

avoid condensation on the load.

34. The method according to claim 24, wherein the cover allows the exchange of

gases between the load and the surrounding environment.

35. The method according to claim 34, wherein when the load is horticultural
products the exchange of gases between the load and the surrounding environment acts to
allow the respiration of the horticultural products by providing adequate gas exchange rates
of oxygen and carbon dioxide between the horticultural products and the surrounding

environment.
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device or on the skid. 25. The nethod according to
claim 24, wherein the cover is adapted for covering
WO 20000U®9%i ze | oads on or in the unit | oad devPCEUS08070669

the skid. 26. The method according to claim 25,

wherein the cover provides thermal protection to the

| oad from conductive and conVéctive heat transfer.27.

The net hod according to claim?24, wherein the cover

C@pr TEe snalibd udcdirdieg el rctaamzm;/; \tzhmeihyiﬁ)k Qﬁbov{éfdﬂpﬁ;ﬁﬂ geﬁed in an
, ffecting radi ative heat transfer with the surroundin
alrcr%m% hﬁ%nfhei WV%%@V&S theyexehange 1o vadgapon Betpsen ghe load and the
: ' Loigthe: ratur t :
e S P G (R QP e yalhr v WO Bferat cargo
hold siffigkst tb diygger a Sircrifi earpethobticaeomeking gmbdke ddtedtion 24stem.

wherein the cover conprises nmultiple layers. 30. The

nmet hod according to claim 24, wherein the cover

COTPI TiRESefiYl tal:&lr@in% b Iehrim3Y, WHGITBINQR REGRRMB Y thQerial that

claim 24, wherein the cover allows the respiration of
absorhoet ¢loninatgs ethylsneduct s by provi di ng adequat e gas

exchange rates of oxygen and carbon di oxi de between

the |l oad and the surroundi ng environnent. 32. The

nefsh otheage@odi 2gorldth L kRicliiR 424, WRBERInN tHeh 8o veP U@ pRistOWSmaterial
_ wat er vapor exchange between the | oad and the
imbeddpdr suipdicdgvieh entimneiel agests thaewik dewsersacadiodistag the growth of

micrq%{g%i&rfggﬁsgand %lﬂ.nri]cr&l;]rga%gr vapor exchange between the

the surrounding environment acts to nmaintain
a level of relative humdity to avoid condensation on

the | gad. 34. The nethod according to claim 24,
wher eilfie tghed pesording oifs clere 2ox sHisje the cgugeBrobstsndencovered

B P00 00240 MDA ST B, T,y s

and stmaltahmudls.ur al products the exchange of gases between
the | oad and the surroundi ng environnment acts to allow
the respiration of the horticultural products by

PraV idicNGeRILALBIRN SR SNCNARER &R IR 00 1 -
carbonedigxide betﬁ%@n t he Hortféultuﬁaﬁngﬁ%%gg?g%gwgp&nmny

from pmeaterial powpdhbigaenofoateas 186 is RR® frentiyd accor di ng
to claim24, wherein for a covered |oad | oaded in an
41. The method according to claim 24, wherein the cover allows the use on and/or

under the cover system of RFID tags such as but not limited to passive, semi-passive, active,

semi-active.
42. The method according to claim 24, wherein the cover is perforated.

43. The method according to claim 34, wherein the cover has a permeance for oxygen

of at least 15.6 x 10° Loy/(m? atm d).

44. The method according to claim 34, wherein the cover has a permeance for carbon

dioxide of at least 23.4 x 10° L¢op/(m? atm d).



aircraft cargo hold, the cover allows the exchange of

wat er vapor between the |oad and the aircraft cargo
whodod/oetvd ronment so as to avoid a rel ease of MEL/E82008/070669

vapor in the aircraft cargo hold sufficient to trigger

an aircraft cargo hold conp ment snoke detection

system 37. The nethod according to claim 24, wherein

the cover conprises a material that absorbs or

eft?-ml Rafethass aegprding tozgaimib Wisrdib thearyst Basrgpermeancgi fay water

r t he, co i a £1] i thedded or
vapor égtg{ee ?vﬁ tdah gﬁ?ﬁef/fﬂr;n %ﬁ%@%glﬁggg%ﬁ)ts §erfr1@'% %hﬁa(b decr ease
and/ or stop the growth of mcroorgani sns and/ or kil

m croorganj sps. 39. The pethod according to, claim 24,
wfir df W?ﬁféOCEEQPQFd%B% bt 888 3 nehersier sanSRiTRmhe! sthyspe around
5  theloRN€ <@l01MpRE of the follow ng: precipitation,
condensation, dust, w nd, insects, and snmall aninals.
40. The nethod according to claim?24, wherein the
cover is made entirely or partially froma material or
a conbination of materials that is RFID friendly. 41.
The net hod according to claim?24, wherein the cover
all ows the use on and/or under the cover system of
RFI D tags such as but not |imted to passive,
sem - passi ve, active, sem -active. 42. The nethod
according to claim 24, wherein the cover is
perforated. 43. The nmethod according to claim 34,
wherein the cover has a perneance for oxygen of at
| east 15.6 x 103 LQ2/(n2 atmd). 44. The net hod
according to claim 34, wherein the cover has a
per meance for carbon dioxide of at |east 23.4 x 103
LCO2/ (n2 atmd).45. The nethod according to claim 24,
wherein the cover has a perneance for water vapor
between 1 x 103 gWater/(n2 armd) and 50 x | O3
gwater/(nm2 armd). 46. The nethod according to claim
37, wherein a concentration of ethylene around the
load is <0.01 ppm



