WD 2007/ 084420PCT/ US2007/ 000949 A REFRI CERATI ON SYSTEM CAPABLE OF
MULTI - FACETED OPERATI ON BACKGROUND OF THE I NVENTION 1. Field of the

I nvention | 8 .S, invention relates generally to refrjgeration
and, nore pcc’}? %%:GJIIEQJF‘ %, a refrigeration system capabl e oE'I‘CT(’;USZOU"'}000949

multi-faceted operation. 2. Description of the Related Art [0002] In
the food service industry, there is a need for storing of food itens
inrefrigerators and freezers. Food itens can be blast chilled in

order to reduce a tep%@&?ﬁ:‘é%ﬂﬂb'i?s?%%nﬁ E%o gllgg/n to a safe

storage tenperature er consunption. Itens stored in
refrigerators and freez@F MUELTWDACETER@PERABGM aned prior to
preparation and consunption. Typically, separate appliances are
required for refrigeration, freezing, thaw ng, and blast chilling
food itens undesirably requiring the food itens to be transferred to
nul ti pl e BORLKERWSID GERIRE AdvelgRINi tems can require different
storage tenperatures; however, food itens stored in the sane
refrigerator, freezer, thaw box, or blast chiller must all be stored
at a single tenper aitlaefiRefveagsat ors, freezers, thaw boxes, and
blast chillers are typically |arge and undesirably occupy | arge areas
in a kitchen or storage area. [0003] United States Patent Nos.

6, 9|15 657[0ﬁm_'ﬁ1i§%e71§8n ?’éilaﬂéé;yén@mgxitdeeﬂigém‘ﬁbhwdaméf reeﬁer
appl i ance having rectangul.ar-fronte awer s..ar I ange ove
anot her ai?ﬁﬁ'ﬁé]ﬁg\éda reirigeTaup; ﬁ\éﬁt?mﬁ?é’q%h éf'?‘gllh?frg?&?%é%ga | nrgt i's

divided by insulated lids, one for each drawer. When the drawer is

cl osed, the open t of. 1.t s sogliate inis closed by an

appropri ate one of ﬁ%cr\p?'agp?%?eﬁF%é%éjﬁﬁcl ude evaporator el enents of
known type disposed in the |ower face of each |lid. A refrigerator
engi ne co t I an i I | Aenh O CPEEHY ihgs tures
provi ded mﬁélh@%%5%&%%@%%@?%&%%%%%?%?%?&%nglf[n% corrpa'rt ment .
Arbi ent  ainrrefiigesators hrd fppréranteoditemes den hepiash dtilad NCIABSA nto
cont act Né&ug%%ete Stupe! gf #e580Q fite iR, 286feVAbFIRyel BRIPrALANDI ent

efor I ng t d and th

terrper ature e e r rawn towar ds a vaol, €n upwar ds
t hr ough t foe later domgurapticdul Zagdbiterss staied i fefigeralons G dresshtfensat i on.

Vood_undeshrahlnt AEGNtd 65 vt bidr B3FbpaieayREnd Ebastitptiompp | ance
undesi rably cool's the

_ product in the blnffro .onl '%S‘Et?;%{‘)ﬁé\- Wod does
not i ncl ud¥Pical. saparite pppliansegarg reflFdiopreid ‘?"afl'a 3P pat ent
AfD' icati ﬂﬁvﬁH@JénﬁﬁEﬁaﬁﬂcMng V@ﬁﬁf @éﬂgﬁf\aési{?aﬁlwm imfg)med’d iedfesd dtethsawer
storage appliahce_such as refri.geratar at . i ncl ude C ure
bei ng a f t%Ba tgeatergdip 'H‘HEP'?&HPQE"?‘?%%%%[G %@8Ht‘g§mse$a E?*ug'%an
f)pgn- t ﬁppigﬁfé#%m@ratgsaémbaﬂammgbhewb%ﬂ, foarat ikdnhy stoirédh i epesste t o t he

id. The i as a_.skirt .that de t LI st
seai i ng. | GOBIPRIRY. FESHE UIRY REbUS et PHEr Gi-anbi e e Skl &
seal . The tekpetat@red Rdfagératbrsebezsrs Whew toxesstrbblast ohilensragpond t o
and cooperat.e w,Lh a - ' ' : hdie
upwar dl y ft%t%ﬁ'l}ém Igrgael ?’ﬁ‘zgﬁrg%er %g %é%&kg%ﬁteabﬁsp@rsa S‘én p %ﬁl Ha;@iem
defined bwrgmnerally vertical walls of the drawer. Again, Wod

undesirably requires lids, in this case, having a seal between the
lid and drawer. The horizontal seal described in Wod is undesirable

with its J0003 hpitedaStetasePatgnpiipal 6.815687 @R &iPRWER7 EYSRT on. When

t enper at urgs.; i ' i hes natinghetangliibRashrgl di@raray
cause the Fgé\gpétayéﬁ ;g}@%ﬂﬁ%ﬁ%ﬂ%ﬁﬁ%bt@%g dir gwer_ ﬁ%éper,a | e b?ﬁ_‘aeuse of

b
the | ar ge affangiedmneebaveraneiheranthhensaddn sorringl: JAeKBIeroEg

cabinet is divided by insulated lids, one for each drawer. When the drawer
is closed, the open top of its associated bin is closed by an appropriate one
of the lids. The lids include evaporator elements of known type disposed in
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[ 0005] PCT Patent Application Publication No. W?2005024314 to Wod
provides a refrigerator including a refrigerant circuit having a

Conpr essor, er, an expansion neans and an evaporator. The
evapor at or i‘ﬁ%?‘ﬁ@%’g& branched portion having a plural i ETOF20840834P ¢

branches each having a respective evaporator of the evaporator neans.
A four-conpartment arrangenent is also provided. Each conpartnent is
cool ed by a respective evaporator on respective parallel branches of

t he circujut.. r.fe|nt rLgerator or as a
(1 eeser  pnelowthfacEAREEh TRl 1 A A B it ERERORE GRS st o1 o
shut - of f Weneller sxhaustiggdbeshigb\anssiusesprovigedhn hefroht fatetfi¢hesi rcuit is
served b : i i r .sensor
S toanst I GEASRREOHE ColRbaine R PARBICRR alf intcts WO SHn RS EAN £ o
above, i siMyBpAgtalyeomasintorontaqt yith thaiouterisugabesnf therldns endyears in
ref 1 ger akaind Bk 86 8hbierkARE-aIR VIO MU TA 16lpBaL Ry 2bove

has a drawer gasket having i sadvantage In that its seal pl ane
i s paral | ard {en ypwardg kiolgp dhavpigrby eiruietionqisheaiite snigimizse

appl i ancecoriderishiion andRhikdraBRZeRdirddids ﬁ%aéﬁp%ué#erﬁ&wooho
freeze and render the drawer inoperable because of the | arge shear

pl ane f or BRIANEE i dEpiRRlY Conlsithe PRRauGtin tedin frem enmlydie i Wisede. The
use of theoésiacd intiade thbsasasttyithed 4 mathpwead prior art descri bed
above are not conpatible with standard, readily avail abl e foodservice
containers. Also, the airflow around the food product/container is

only fronio0hd] PGI. P4te060XPplikation dubljitation ey 32008008815 fowW v

i d i i i bl e .of | ti-f t ed

opar ot orP SR Bl sTORLE oM ed S dPRER I BRARLNRENERERSS need

for an i nppeyrecbeied aifired atenerallyysrizontahid and acapadiher béingewl i ng a
duct | i g Al f Il .sid f

Cont af necp o hiopPeEa¥: B flclfotiheBheny Wi Bhpiiiofhe o oo © @

per pendi clin@idhgstenekin thatsiepepds thaérefiomttheuppos adiisbshiilingdosy need

for a nmet i o I i I :

pr oduct/ Cfgﬁ?ﬁﬂg%ﬁ%{%& RYﬁ%%%‘ILHga{nwﬁ{fﬁpﬁi%gé%ﬁg% (%{Ftaagd gﬁ/est em
that has VhPpalifdVeedpes shaned Prasiesppadtn amhecearatmwiine segepdone or
more dr avnesSingTh6p aRR 9k cBRARSTAYRIS R/ fscihg%;éﬁﬁﬁgﬂké%’e gRemabl e of

one anot hﬁ\r?. heat i R%@Z”d cooling systemis ernmal commruni cati on
with the GifeRRCTRSTENGRaHRY deineiyeanarally itical yeillsrmy thy srawer.
gener at esAgaBNWbdd inddirabRUBgunds lidd, 48 hiPEadd) Pa0itgy PEcNYRwWEERVEr S
for heati ! d/c9r coolgn thereff. é{geOOQ,% A net hod for heatlng
and/ or co |H£a'?;1 dEadfely h%)’%‘irgﬂp al sgplQeshiibRd ey oorHs updesirPie ncl udes
gener at i ngitevisrsealing pladvey bairey paratibl tosthd @savedr dhaphtisralwhyn of drawers
by a heat] j stem for heati nd/.or ,cool i ng thereof
and”oper st R afurES B gt bBNET i Plon 76 ms ko asEnG i depertett | v of
one anot hthe sqa) 64 0peFhand emrtdenghadchvesrohopgalsieeeausayf tavieargs | east
one evapo . r art t of the one or nore
dr awers. éI'f??lééég-r tiérlq)ée:g)tsr‘fegso%ng\?g%%rd a@‘g{r%r%fqﬁg%%a?‘an air duct to
distribute cooled air evenly over a top opening of each of the one or
nore dra } ; . | mass
ey be Jﬁ’é’?ﬁi‘?ﬁ . %ﬁzﬁﬁ%%#%“ S oSir 86 MosBEs2 e PR IR 0y
one condeR¥¥iesA rqf@%@qum@cl_ R regefigeranimircuit hbwingta corepesaparaat or .
The syst eauriBhsbhIdTBlpdrRBN h8anehnk ST aBBRGO RIS draty The
spl ay put . e

system of rrg}/ further conprise a_di _tor user 1In one or
nore dr andFdldes anbrragherhpartign having a shuality b parsilelcireachesaatthe gr oup

consi st | NGavihg GabspaANAIAapBRAG: of the S BhordRiinoddiaaGal net node,

bl ast chiller lqo?%g and any conbi nation thereo e one or nore

drawers nBY"B8 bawgangsment is gdeeiprovisednBagh agmantmessis eepley st em
may have By alreapdctRB@vayIRASSPFedpREMiEturdliclbrafdeLOMRAEEERL Of the
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BRI EF DESCRI PTI ON OF THE DRAW NGS [0013] Figure 1 is a front
perspective view of a refrigeration systemof the present invention;
[0014] Figure 2 schematically depicts a cross-sectional side view of
a drawer of Yh&FEH#Pgerati on system [0015] Figure 3 i ECRUSEREINYLd
view of the refrigeration system .[00161 Figure 4 is a rear
cross-sectional view of the refrigeration system and [0017] Figure 5
is a display of the refrigeration system DETAILED DESCRI PTI ON OF THE

| NVENTI 0018] Referring now to Figures 1 through 5, an exenplary
enbodi neor\]'{'g%g‘}@]ﬂ?gf*ﬁ”&?%l? b {0 S ehTaHuaRIPIRr P) 25 rtiazon DY mse

S Or age. L omper et hal e o st 6t sicot e ey 8ok, or
any tine %e% %\gatpt)éerl%ggc}k%%cr‘ir&éﬁ%% Bﬁ C'Ec[ugr’%ﬁergﬁgh!’é(i%reéﬁﬁc (fti-faceted
oper at i ortheomplr expatheiconaher whose sspahagesapac Rsddvivaitraamy obeheoper at ed

i ndepende, r. efrigeration system .10 provides
heat tran%e’gré ré’%r ggﬁ@ﬁ%@ﬁ hé’y é}?‘% %%d%?ﬁg'gsﬁébev%ygéf’m %‘le ¥en

ai r - f | ow epasahen.avhick hde beeh dooatfar yemain Eingerateddapplienses. [ 0019]
Refrigerati on system 10 has storage space and supports 35. Supports
35 may be casters, adjustable |egs, any anal ogous support, or any
conbi nat i [§R0EIhEreWoodriariagideacribrd apove ag @ drawehgaeskeaimaviintga age
space condisSi=AthgRin thal #d %’ﬁi?;l Héne Y§f§§?§"éi% B ai2NET YaPatRSn. MO €
drawers \],@ such as, for exanple, a two drawer configuration or a
four drawdMeRIRMPEIAUIESH] therrpianaeipterigr avehelowdraeainaihis may si de by
si de conféaisedhe @al © P ERIRNE e tHeOMYaleP idpBratiP bbealddBr e I N 2
st acked a9 ation %Sr ) ovggglp Figure 1. The stacked configuration

nf i qur
may al so PISTIRE P\ edidR e pgaskphansl. af diRevsssd one or
nor e dr aveavel Shekaetofdnainsulatéd tibs dsscibbdir theXwess ippibr dpraver . Each

drawer 15 A 0 e ca ity,to hold twqg. 6 inch deep hotel
pans, and %%%lbgg\éaﬁ) ‘F"Sﬁ%%h%%ﬁ%%@%ﬁ@a%%“‘%\ﬂgm@%%aﬂfﬁ% about 28
i nches wiflgedegrvisiearntaiGenisnAlses thkeaipiidw ashoudtthd foddd pracieschhtgiher

Ref ri ger at.i t may have any size, such as, for exanple, a
hei ght oﬁggg]@uﬁé@éfﬁ?r%c ies to about 36 inches. [0020] The particul ar
type, including materials, dinmensions and shape, of refrigerator
system 10pag Q088 QY ] 1 n.vary
accordi ng[ t‘gfipart ircuﬁg?&g_atr%gagegﬁgi%s%'#@e?rral{%%%fb%éég%t%gﬁ;[eﬂ) may be
any mat erthaf is gapabisefiipy-facetap mipesation 2 allaytsefion vated stogagie havi ng
Act yl oni téide. Brivadig BRoSE N& : g densi ty
pol yet hyl edne or_a cl.orrbionatiﬁ%tr(ﬁe%rq?&frgre %ﬁ%_ee?é{wsﬁt%@rtggt t her mal
mass 80 rAPable eeerife® PrReucton albsides byureviding eues airfiowrasodndiver s

15 may bealpsiiesBf 8coptainBaRtbiASThérels SBHRLAT R ShPE seaf Mt @ NOre
drawers may be Sh@h%&%ﬁ steel having_Acrylonitrile Butadi ene Styrene

1ng i
(ABS) vadtiIRFPYF FrPWPLLBRrAticRe TN st adpitienalpeeddanat he
l'i ke. Thematilodrthatciffllates aireRdinding Stire ¥esmp@dudy@iitaip@sk, t hat
provides nmass to allow refrigeration system 10 to operate at a nore
consi stent tenperature, reduce nunber of refrigeration cycles, |ower
ener gy cORYUIMARYOBIHE INNENTHOINY | oaded with product. [0021]
Refrigeration system 10 has a heating and cooling system 55 that
i ncl udes condenser 60 and conpressor 40. Conpressor 40 may cycle on
sucti on pRBeY A storFpe systemi that hasyatintde taypdratide tieprivicked. byhset t i ngs
for each , Cc-ﬁ}gr sor 40 ¢ have a
120VAC/ 60%;[/‘%:}?2“2‘?%2%)1 r{?}eAgl/r @8@%95 e Conpr eog%oér}.m?rﬁe&a 4P wer
conf i gur dbdereniagntysperable phighe apotiden & keptiogiandwicoling sgstbh3is in
hor sepo ; r i at have two
Condensi ngcaaRRHRAhical i the EhB ¥ mGi radllsd iR WERh 817
oper at i ndFaing gyalenegengretezgvenair-flony arowpt @ sides of the tiee bowordr awer

conf i gur adrb@BraTR HEAURY Bnfiiok ShoMHFSSOr OPerating as a duty
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on punp down at -20 degrees Fahrenheit and the second conpressor nay
be deactivated when there is a presel ected second off pressure in
drawer 15. The preselected first on pressure is, such as, for

exanpl e, ab@ﬁfwg@mﬁﬁﬁnds per square inch and about 5 deBEBEE2007/000949
Fahrenheit below a | owest set point tenperature. The presel ected
first off pressure is, such as, for exanple, about 16 pounds per
square inch. The presel ected second on pressure, for exanple, is

2 Towest BETGSrRiod i Beaing Rl eatli pebuetd s i el cot oq

second ofgdropideds Tihe, méthbdemaﬂqidafegemeraﬂb@everﬁéirmwmuaerallw &f i nch

and about e e t he Io S

t enmper at ur éﬂﬁﬂggé?g%“g?gé 3" P@éé@% alr{ V\%OOéIBHﬁP% ?°§ %r"?ﬁgn%@f“ﬂ/%per ate
duri ng | cadiingtiesreer andapemtipg ©f ekele bEsait ghuplityafpr@sser oper ati ng

| oad, for; é?é’ﬁ%i unds per square inch. [0023] The two
corrpressor(g may g’lﬂyg’?ﬁg%gag’g%qhe duty conpressor and the standby
conpressor. Preferably, the two conpressors alternate after a
predet er iy ﬁ{%ﬁé [ S r. .S r ual l'y
distri butnrgdﬂgrmng t he t\/\rbooggeérgr% 3 %ﬁ@h@%ﬁtllﬁﬁmee O? ﬁﬂ only
occur s wHeerlBg e adeaprespanmest @f @HOHBAOFS?QWBW%CTM Iaatﬁaﬁe on
time, preffsalipbratod m’ﬁ%ﬂ\ﬁve]% Hir LR didiiB eIl a#@@eﬁlg%vera

conpressors fails, the other conpressor nmay becone
conpr essdPP qPeHPW Sfirachafihe graor fgie, dr?‘ﬁ@'lsud' hegpirduermay @ave a

di mensi ortaeand mhsfehedthekhal rﬁQ@@I e & BBl pack. Uid héfthdCamy vary
accordi ng qoﬁnsartl cul ar need efri geratl on system 1 An exanpl e

condenser® SRRy have %H%%% ORR FORFEeRI RS caLIFASE PP CRMBIFSSON on,
const r uctard! af ieasinper evipsiee! Thu%@étem H&habmm;giséz%ﬂf@bst one
corrugate maxi. m zes heat.. exchan e rlgeratlon
system 10&) gregs Sy\%br I;/r NSRS E'Eﬁ‘yd@ﬁtgg? cqrgﬂﬁ%%a[dﬁp?% fFH5Er awer
conf i gur @nhpoi Brdotewr v enseersiarts rﬁﬁy havé atiebstsnalirider

2a0v1901 2 gd TRBF A Fou g RunB oF KR als o, ibees oo e o
based on ¢ahitgiderdablagpbdlcamode, and@wmmrﬂhet&ﬂf TeepeTeabiur e.
The one of4 l%“pqupﬁg;gé #hansand one or nore conpressor fans may

oper at e e|t er toget one at a time, or off based on demand. The
four drawer configuration, preferably, has a primry condenser fan

and a Sec?ﬁﬂﬂ%ecﬂ dhE&g]mT tdih ase\%nﬁ |§§§t%‘3é é:%‘?%?“ser

fans nmaintain a constant ssure on a con

t enper at dPﬁa@H@t@déﬁéf‘@@Péﬁ"@rﬁﬁﬂhﬁﬁW@N’Yi oficsawers. Thee pt lesat gne
condenser gyzbra@y iy P%ve' é’rﬂh?@u@f toadléﬁlbﬁtb &)QJ‘Q:?Ql %(/elﬁlig'bvgp a top

tenperature, for e about [ ees ren
deact i vat 2RFHR9 §f ??&ng tE‘SrFH‘érﬁE’é’rOffddﬁwﬁﬂsf gﬁ*‘@rﬂé?’ﬂﬂméy hpye E"exarrpl e, of

about 81 megnamagahwewﬁaermaz pﬁa§§ﬁ%}%e§@@éﬁgﬂé@( fl@é‘n@ﬁod’ﬁ‘t@ct' vat ed
at a second,condenser erature, for exa of about 100

degr ees EWSRH%?’PF'S%HE%&BQ%f@&ﬁ’&éﬁ*ﬁfﬁ S tg%@%ﬁ“@f%ééﬁ‘i@%ﬁs fHI® of f
t enper at unnethddomavmmre;onmn%bmﬁn@an@egﬁm phadmeeheottheSi Ml ar to

he fi d d
fans,  pr oreRngRoR, o B o SRS et P oo S cU RN LLEBYs to
even wearfurthb0o@prigattputtirayene dbmcey phrealeteratinay pacinadiers. asisenbl y 70,

h i i 70 I d at
compar t neoheaA e g A0S AN BN RnhSpeRb Setahy 76,
pr ef er abl §achaisthaiplurelitytof dsawersdnst mbde selectsal feoimahe gemml y over a
top Open'%%gingfof?@ﬁ% topﬂ\%dgrfrgg%eei" r%&vﬁrxgw%ggg\%i@ gg?y arrows

A. Ar duct es alr even on all h of one
or nore dblagkehillersngge. hElaemmjhadnm@duhhagcwyBMM&mcgmg\enalamgteven

air-flow iﬂﬁf&‘é%ja%lrédesceﬂﬁ?ﬁeé@okaﬁlon?at transfer therewith, as shown by
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Tabl e A: Paraneter Description Paraneter Default Units Range Comments
Refrigerati on Box Tenperature RBT 37F F 32 to 41F

WO 2007/084420 PCT/US2007/000949

[0012] The above-described and other features and advantages of the
present disclosure will be appreciated and understood by those skilled in
the art from the following detailed description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1 is a front perspective view of a refrigeration system of the
present invention;

[06014] Figure 2 schematically depicts a cross-sectional side view of a
drawer of the refrigeration system;

[0015] Figure 3 is an exploded view of the refrigeration system;

[0016] Figure 4 is a rear cross-sectional view of the refrigeration system;
and

[0017] Figure 5 is a display of the refrigeration system.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring now to Figures 1 through 5, an exemplary embodiment of
a refrigeration system generally referred to by reference numeral 10 is
illustrated. Refrigeration system 10 has a storage temperature that may be
varied throughout the day, week, or any time period based on items being
stored therein and multi-faceted operation to provide one or more storage
spaces that may be operated independently of one another. The
refrigeration system 10 provides heat transfer to contents therein on all

sides by providing even air-flow around all sides of containment bins or
drawers.



Freezer Box Tenperature FBT -5F F -5 to 5F Thaw Box Tenperature TBT
37F F 32 to 50F Thaw Box Hysteresis

WO 2007/084420 PCT/US2007/000949

[0019] Refrigeration system 10 has storage space and supports 35.
Supports 35 may be casters, adjustable legs, any analogous support, or
any combination thereof. Refrigeration systern 10 may have any storage
space configuration. Refrigeration system 10 may have one or more
drawers 15, such as, for example, a two drawer configuration or a four
drawer configuration. One or more drawers 15 may be in a side by side
configuration to accommodate a low profile application or in a stacked
configuration as shown in Figure 1. The stacked configuration may also
provide a work counter 20 above a topmost drawer of one or more drawers
15. Each drawer 15 may be a full extension drawer. Each drawer 15 may
have a storage capacity to hold two 6 inch deep hotel pans, and an interior
compartment of each drawer 15 may be about 28 inches wide by about 26
inches deep by about 10.5 inches high. Refrigeration system 10 may have

any size, such as, for example, a height of about 34 inches to about 36
inches.

[0020] The particular type, including materiats, dimensions and shape, of
refrigerator system 10 and one or more drawers 15 that are utilized can
vary according to particular storage needs. Refrigerator system 10 may be
any material, for example, stainless steel, stainless steel having
Acrylonitrile Butadiene Styrene (ABS) vacuum formed or high density
polyethylene, or a combination thereof refrigerator liners. A thermal mass
80 may be designed into a top air duct 75. One or more drawers 15 may
be any material, such as, are stainiess steel. One or more drawers may be
stainless steel having Acrylonitrile Butadiene Styrene (ABS) vacuum
formed refrigerator liners, internal trays, and the like. Thermal mass 80 is a
medium, for example, a gel pack, that provides mass to allow refrigeration
system 10 to operate at a more consistent temperature, reduce number of
refrigeration cycles, lower energy consumption as if partially Iéaded with
product.



TBH 638F F 63 to 658F Defrost Coil Tenperature DCT 55F F 40 to 70F
Defrost Duration Tine

WO 2007/084420 PCT/US2007/600949

[0021] Refrigeration system 10 has a heating and cooling system 55 that
includes condenser 60 and compressor 40. Compressor 40 may cycle on
suction pressure. The suction pressure may be determined by settings for
each of one or more drawers 15. Compressor 40 may have a 120VAC/60
cycle or 240VAC/50 cycle compressor. The two drawer configuration may
have a single condensing coil with one 1/3 horsepower compressor. The
four drawer configuration may have two condensing coils in series with two
1/3 horsepower compressors operating in parallel.

[0022] The two compressors in the four drawer configuration may have a
first compressor operating as a duty compressor and a second compressor
operating as a standby compressor. Pump down on the first compressor,
preferably, is always —20 degrees Fahrenheit. The first compressor may
be activated when there is a preselected first on pressure in drawer 15 and
the second compressor may be activated when there is a preselected
second on pressure in drawer 15. The first compressor may be deactivated
on pump down at -20 degrees Fahrenheit and the second compressor may
be deactivated when there is a preselected second off pressure in drawer
15. The preselected first on pressure is, such as, for example, about 72
pounds per square inch and about & degrees Fahrenheit below a lowest set
point temperature. The preselected first off pressure is, such as, for
example, about 16 pounds per square inch. The preselected second on
pressure, for example, is about 78 pounds per square inch and about 2
degrees Fahrenheit below a lowest set point temperature based on
pressure. The preselected second off pressure, for example, is about 66
pounds per square inch and about 10 degrees Fahrenheit below the lowest
set point temperature based on pressure. The two compressors may both
operate during loads greater than a preselected heavy compressor
operating load, for example, about 78 pounds per square inch.

[0023] The two compressors may aiternate as the duty compressor and the
standby compressor. Preferably, the two compressors aliernate after a
predetermined compressor operating time. Thus, wear is more equally
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DDT 15 MMnutes 0 to 30 M WO 2007/ 084420PCT/ US2007/ 000949
| nterval s between Defrosts

WO 2007/084420 PCT/US2007/000949

distributed among the two compressors. The cycling, preferably, only
occurs when both compressors are off. A standard accumulative on time,
preferably, is about 10 minutes. When one of the fwo compressors fails,
the other compressor may become the duty compressor.

[0024] The particular type, including materials, dimensions and shape, of
the condenser that is utilized can vary according to particular needs of
refrigeration systerm 10. An example condenser is rectangular in shape and
of tube and fin construction, constructed of copper or steel fubes with
atluminum or steel corrugated fins which, maximizes heat exchange.

[0025] Refrigeration system 10, preferably, has one condenser fan 65 in the
two drawer configuration and two condenser fans 65 in the four drawer
configuration. Condenser fan 65, preferably, is a 120VAC/60HZ or
240V/50HZ condenser fan. One or more condenser fans 65 may operate
based on a condenser temperature or a condenser outlet temperature. The
one or more condenser fans and one or more compressor fans may
operate either together, one at a time, or off based on demand. The four
drawer configuration, preferably, has a primary condenser fan and a
secondary condenser fan. The primary and secondary condenser fans
maintain a constant head pressure based on a condenser temperature and
operates at a maximum efficiency. The primary condenser fan may be
activated at a first condenser fan on temperature, for example, of about 91
degrees Fahrenheit, and deactivated at a first condenser fan off
temperature, for example, of about 81 degrees Fahrenheit. A second
condenser fan may be activated at a second condenser fan on
temperature, for example, of about 100 degrees Fahrenheit, and
deactivated at a second condenser fan off temperature, for example, of
about 91 degrees Fahrenheit. Similar to the first and second compressors,
the primary and secondary condenser fans, preferably, cycle between the
first and second compressors to even wear.
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{0026) Each drawer 15 may have an evaporator assembly 70, as shown in
Figure 2. Evapcrator assembiy- 70 is located at a rear compartment 25 of
one or more drawers 15. Evaporator assembly 70, preferably, has air duct
75 to distribute cooled air evenly over a top opening 30 of each of one or
more drawers 15, as shown by arrows A. Air duct 76 distributes air evenly
on all sides 16 of each of one or more drawers 15 by heating and cooling
system 55 generating even air-flow around all sides 16 for heat transfer
therewith, as shown by arrows B. The cooled air may be distributed by one

or more evaporator fans, and more preferably, two three inch twelve volt
DC fans.

[0027] Each drawer 15 may have one or more output devices. Preferably,
the output devices are one or more drawer cooling fans, a hot gas sotenoid,
and/or a refrigerant solenoid. The drawer cooling fans operate during any
or all of the operating modes. When drawer 15 is opened allowing access
to the contents, the one or more cooling fans, preferably, are deactivated.
The drawer cooling fans, preferably, are 12 Voltage Direct Current (VDC),
2.6w cooling fans. The hot gas solenoid, preferably, is a 120VAC/0.1A or
240VAC/0.1A hot gas solenoid. The refrigerant solenoid controls a flow of
refrigerant during the modes of operation. The refrigeration solenoid,
preferably, is controlled by the refrigeration drawer temperature set point
and defrost cycle time. The refrigeration solenoid, preferably, is a
120VAC/0.1A or 240VAC/0.1A refrigeration solenoid.

{0028} Refrigeration system 10 has one or more input devices, and more
preferably, a plurality of sensors. The sensors may include a condenser
temperature sensor, a condenser outlet femperature sensor, a suction
temperature sensor, and a suction pressure sensor. One or more drawers
15 may have one or more input devices, and more preferably, a plurality of
sensors, such as, for example, at least one of a box temperature sensor to
detect a drawer temperature in an interior of drawer 15, a defrost
temperature sensor to detect a predetermined defrost temperature, and a
drawer closed sensor to detect if drawer 15 is closed.
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[0028] The one or more sensors of refrigeration system 10 and one or more
drawers 15 may be in communication with a programmable machine and/or
software, and is more preferably in communication with a computer
program product having a computer useable medium with a computer
readable code means embodied in the medium designed to implement the
specified parameters. For examp!é, a control processing unit (hereinafter
CPU) is in communication with the one or more sensors. The particuiar
devices and/or sensors described above can be chosen by one of ordinary
skill in the art to facilitate gathering of data.

[6030] Refrigeration system 10, preferably, the CPU, has a memory. The
memory stores all parameters of refrigeration system 10, such as, for
example, a predetermined defrost duration, the predetermined defrost
temperature, predetermined defrost cycle time, condenser temperature,
condenser outlet temperature, constant head pressure, maximum
efficiency, preselected heavy compressor operating load, predetermined
compressor operating time, refrigeration drawer temperature set point,
freezer drawer temperature set point, thaw cabinet set point, lower blast
chiller drawer set point, blast chiller time period, and/or preselected default
set points. Preferably, the memory stores any or all of the parameters at
parameter intervals for a memory duration, more preferably, the memory

stores any or all of the parameters for 30 days at 5 fo 10 minute intervals,
as listed in Table A.

Table A:
Parameter Descriplion Parameter | Default | Units Range | Comments
Refrigeration Box Temperature | RBT 37°F °F 3210
41°F
Freezer Box Temperature FBT -5°F °F -5 to
5°F
Thaw Box Temperature TBT 37°F °F 3210
50°F
Thaw Box Hysteresis TBH 638F *F 63 to
G658F
Defrost Coll Temperature bCT 55°F °F 40 fo
70°F
Defrost Duration Time ;50 15 M Minutes | 0 to
30 M
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Intervals between Defrosts 18D 360 M [ Minutes | 180to
. 480 M

Suction Pressure SP NA PSI NA

Condenser Temperature CT NA °F NA

Compressor Outlet cOoT NA oF NA

Temperature

Primary Condenser on PFO 91°F °F

Temperature

Primary Condenser off PFF 81°F °F

Temperature

Secondary Condenser on SFO 100°F | °F

Temperature

Secondary Condenser off SFF 91°F °F

Temperature

Primary Compressor on PCN NA PSi

Pressure

Primary Comprassor off PCF NA Psl

Pressure

Secondary Compressor on SCN NA P3i

Pressure

Secondary Compressor off SCF NA PSS!

Pressure

Blast Chill Temperature BCT 23°F oF

Blast Chill Time Limit BCL S0 M Minutes

Units UNT STD ST
or
Metric

Recording time intervals RTI 5M Minutes | 5to
0O M

Drawer Timeout Alarm DTA 5M Minutes | 1o
15 M

[0031] Refrigeration system 10 may operate with an operating power
between 85 and 264 VAC with an output of 12 VDC. A power supply 300
may connect to refrigeration system 10 o supply the operating power.
Power supply 300 may have a battery backup to maintain control operation.

[0032] Refrigeration system 10 has a communication device. Preferably,
the communication device includes a National Association of Food
Equipment Manufacturer (NAFEM) Data protocol. The NAFEM Data
Protocol may govern data exchange between refrigeration system 10 and
computer based servers. Refrigeration system 10 has a dispiay 50, as
ilustrated in Figure 5, and preferably, a liquid crystal display. The liquid
crystal display may be backlit with resolution to display characters down to
5/32 inch in height. Display 50 may have a four-button membrane switch
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55 for user input. Display 50 may have an adhesive boarder 57 around
membrane switches §5 and display 50.

{06033} [n use, each of one or more drawers 15 of refrigeration system 10
has at least one of a plurality of operation modes selected from a
refrigerator mode, freezer mode, thaw cabinet rmode, and blast chiller
mode, and any combinations thereof. One or more drawers 15 may

operate in any one of the operation modes at any time independently of
another drawer 15.

[0034] The refrigerator and freezer modes operate similar to conventional
commercial units. The refrigerator mode operates as a refrigerator in
drawer 15 at a refrigeration drawer temperature set point. Preferably, the
refrigeration drawer temperature set point is in a range from about 32
degrees Fahrenheit to about 41 degrees Fahrenheit and has a defauit
refrigeration drawer temperature set point of about 37 degrees. Freezer
mode operates as a freezer in drawer 15 at a freezer drawer temperature
set point. Preferably, the freezer drawer temperature set point is in a range
from about -5 degrees Fahrenheit to about 5 degrees Fahrenheit and has a
default freezer drawer temperature set point of about -5 degrees.
Refrigeration and freezer modes may further include one or more defrost
cycles that run successively in drawer 15. The one or more drawer cooling
fans, preferably, are aciivated while drawer 15 is closed and deactivated
when drawer 15 is open while in both the refrigerator and freezer modes.
Preferably, during the refrigeration and freezer modes, the refrigeration
drawer temperature set point is determined by the drawer temperature.
Preferably, during the freezer mode, the freezer drawer temperature set
point is determined by the drawer temperature.

[0835] The thaw cabinet mode maintains drawer 15 at a thaw cabinet set
point using hot gas and refrigeration as required. For example, if the
drawer temperature is 3 degrees Fahrenheit below 37 degrees Fahrenheit,
the hot gas solenoid will open in drawer 15 until drawer 15 reaches 37
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degrees Fahrenheit. If the box temperature rises 3 degrees Fahrenheit
above 37 degrees Fahrenheit, the refrigeration solenoid will open for
drawer 15 until the drawer temperature reaches 37 degrees Fahrenheit.
Upon completion of the thaw cabinet mode, drawer 15 may operate in
refrigerator mode, and more preferably, if drawer 15 does not require hot
gas from the hot gas solenoid for a time, for example, 15 minutes, then
refrigeration system 10 changes the operation mode to refrigeration mode,
sounds an alarm, and displays a message on display 50. The thaw cabhinet
temperature set point, preferably, is in a range from about 32 degrees
Fahrenheit to about 50 degrees Fahrenheit and has a default thaw cabinet
temperature set point of about 37 degrees. Thaw box may have a thaw
box hysteresis with a range of about 63 degrees Fahrenheit to about 65
degrees Fahrenheit and a default thaw box hysteresis of about 63 degrees
Fahrenheit. Preferably, the one or more drawer cooling fans are activated
at all times during the thaw cabinet mode. Thus, the thaw mode allows the
user to place food in a frozen state in any of one or more drawers 15 and
thaw the food at a safe temperature at a maintained drawer temperature by
running refrigeration system 10 in the refrigerator mode and running the hot
gas from the compressor through an evaporator coll (similar to a hot gas
defrost) if the drawer temperature falls too far. Therefore, the food is
thawed at a fastest rate without subjecting the food to temperatures that
could allow growth of harmful bacteria.

{0036] The biast chiller mode reduces the drawer temperature to a lower
blast chiller drawer set point. The lower blast chiller drawer set point is
fower than the drawer temperature in the refrigerator mode to reduce a
content temperature of contents stored in drawer 15 within a blast chiller
time period, such as, for example, of 4 hours. The lower blast chiller
drawer set point, preferably, has a default lower blast chiller drawer set
point of about 23 degrees Fahrenheit. The blast chiller time period,
preferably, has a default lower biast chiller time period of about 90 minutes,
and more preferably, drawer 15 will remain at about 23 degrees Fahrenheit
for about 80 minutes and then begin the defrost cycle. At the end of the

13
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defrost cycle, refrigeration system 10 may change to the refrigerator mode.
Preferably, the one or more drawer cooling fans are activated at all times
during the blast chiller mode. Thus, the blast chiller mode controls a
decrease in temperature o reduce a temperature in food stored in one or
more drawers 15 to a safe temperature,

{0037] The hot gas solenoid controls defrost cycles of the refrigeration and
freezer modes and/or the thaw cabinet mode. A defrost cycle uses hot gas
for a predetermined defrost duration, for example, 15 minutes, and/or until
a hot gas solenoid coil reaches the predetermined defrost temperature,
such as, for example, 55 degrees Fahrenheit. After the defrost cycle,
drawer 15 returns to the operation mode the drawer 15 was in prior to the
defrost cycle. Upon the expiration of a predetermined defrost cycle time
another defrost cycle may be activated. The predetermined defrost cycle
time is, for example, 6 hours, may lapse between one defrost cycle and a
subsequent defrost cycle. The predetermined defrost cycle-time,
predetermined defrost duration, and/or the predetermined frost temperature
may be adjustable, preferably, from the third access level. The hotgas
solenoid may have a hot gas solenoid temperature ranging between about
40 degrees Fahrenheit to about 70 degrees Fahrenheit and a default hot
gas solenoid temperature of about 55 degrees Fahrenheit. The
predetermined defrost duration, preferably, ranges between about 0
minutes to about 30 minutes and has a default predetermined defrost
duration of about 15 minutes. The predetermined defrost cycle time,
preferably, ranges between about 180 minutes to about 480 minutes and
has a default predetermined defrost cycle time of about 360 minutes.

Preferably, the one or more drawer cooling fans are deactivated at all times
during the defrost cycle.

[0038] Refrigeration system 10 may have different user access levels.
Each level of access may be obtained by a different pattern of keystrokes.
A first level of access allows the user to change the mode of operation, for
example, between the refrigerator mode, freezer mode, and thaw cabinet
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mode. A second level of access allows the user to change the mode of
operation, such as, for example, between the refrigerator mode, freezer
mode, and thaw cabinet mode and adjust temperature parameters within
the modes of operation. A third level of access allows the user to adjust
parameters that affect operation of refrigeration system 10, for example, set
points for the one or more defrost cycles and/or adjusting on/off points for
the condenser fan. The refrigeration system 10 may return to preselected
defauit set points in the third level access.

[0039} Refrigeration system 10 may have faults and alarms. Faults and
alarms may be controlled by the CPU. Preferably, the following conditions
when met will sound an alarm and show a.message on display 50 to inform
the user of an action or measure that should be taken: end of thaw cycle,
end of fhe blast chill cycle, loss of power to alarm, drawer open for more
than a set time, for example, 30 seconds, the drawer temperature is 10
degrees Fahrenheit above or below a temperature for more than a set time,
such as, for example, 10 minutes, a blocked condenser coil, failed
thermocouple, failed pressure sensor, loss of compressor, and/or loss of
condenser. The fault and/or alarm will remain displayed on display 50 until
rectified to inform the user that service is required for the blocked
condenser coil, failed thermocouple, failed pressure sensor, loss of
compressor, and/or loss of condenser. The blocked condenser alarm,
preferably, is determined by a difference between a condenser temperature
and a compressor outlet temperature that is less than a predetermined
value. All faults and alarms, preferably, are noted in the memory. The

alarm may be shut down with the touch of any button or will shutdown after
a set alarm/fault period.

{0040] Advantageously, refrigeration system 10 does not require lids for
each of one or more drawers 15. Refrigeration system 10 provides heat
transfer to one or more drawers 15 on all sides including top opening 30 to
provide even air-flow around all sides of containment bins. Refrigeration
system 10 includes the capability to be a thaw cabinet. Refrigeration
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drawer 15 at.a fregezer dravver tenperature set point. Preferably, the

freezer dPLWMNG PR AY§IM set point is in a range from about -5
degrees Fahrenheit to about 5 degrees Fahrenheit and has a default
freezer drawer tenperature set point of about -5 degrees.
Refrigeration and freezer nodes may further include one or nore
defrost cycles that run successively in drawer 15. The one or nore
drawer cooling fans, preferably, are activated while drawer 15 is

cl osed and deactivated when drawer 15 is open while in both the
refrigerator and freezer nodes. Preferably, during the refrigeration
and freezer nodes, the refrigeration drawer tenperature set point is
determ ned by the drawer tenperature. Preferably, during the freezer
node, the freezer drawer tenperature set point is determ ned by the
drawer tenperature. [0035] The thaw cabi net node maintains drawer 15
at a thaw cabi net set point using hot gas and 'refrigeration as
requi red. For exanple, if the drawer tenperature is 3 degrees
Fahrenheit bel ow 37 degrees Fahrenheit, the hot gas solenoid wll
open in drawer 15 until drawer 15 reaches 37
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degrees Fahrenheit. If the box tenperature rises 3 degrees Fahrenheit
above 37 degrees Fahrenheit, the refrigeration solenoid will open for
drawer 15 until the drawer tenperature reaches 37 degrees Fahrenheit.
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[0041] Wile the instant disclosure has been described with reference
to one or nore exenplary enbodinents, it will be understood by those
skilled in the art that various changes nay be made and equi val ents
may be substituted for elenents thereof w thout departing fromthe
scope thereof. In addition, many nodifications nmay be nade to adapt a
particul ar sitfati ohh®sysiameficaimd W*r?ée@"esé’&ﬁ’rﬁ&y“o'?ast pdheImet Messr e

W t hout departing fromthe scope thereof. Therefore, it is intended
that the disclosure not be limted to the particul ar enbodlnentﬁé)

di scl osed as the bebhe systemogfraaimpt, avtedeihaaid theryiahgpassis @ Bekpac
invention. Wat is clainmed is: 1. A storage systemthat has
vari abl e tenperature, the systemconprising: a plurality of drawers,
wherei n each dg avverTlhésgmembcbfe:laim Qprﬁ‘faélhnagzld heamg andleoslimgeysiatn hanat
t he group consi stin refrigerator node, er node, thaw cabi net
mode, and'@sFheRe EAR qr@@r,ﬁ;d%as QNe SRPATRSRET & IfRsiqNG SYpPOs 8t em i s
in use, independently of one another; and a heating and cooling
systemin thermal comunication with said plurality of drawers, said
heating and cod! i ngThg sysiamgaaiar 1. furtharaomnrisingof lapgiane candesserdian.
of said plurality of drawers for heating and/or cooling thereof,
wherein each of said plurality of drawers is disposed within an
associ at ed hou8i ng Bisseydibmn oftodaimi 1 fartidrosethrisirgd & depjaysioc bs¢hiaputeach
of said plurality of drawers is exposed to the interior atnosphere of
sai d associ ated housi ng assenbly, wherein each said associ ated

housi ng assenmbpy foTh@agite®f ofokdith Rlwlcrbintsaid ngluf’dlmy\@f Srawiers apafréd ef lids,
and apart from ot her associ ated hou3|ng assenblies for others of said
plurality of drawers disposed within said storage system and wherein
each of said ags0Ci PEGoRAISL Mo eIEMI £SyHerEihRRn S TR SRBcARkd
evaporator conpartnent separate and apart from evaporator

conpar t meheysied assemblidsciurthssownarisas aroaisdngt dispese thetein, whereth said air

and cool ; M Ekes iniaue Caid O UETRAT 00 C0 Rl biostaf 81 palef glipBled

conpar t mnewithinfsakhaskquliated lhiotiyingfasdembir s. 3. The system of
claim2, wherein said at | east one evaporator has an air duct to
distribute cooled air evenly over a top opening of each of said

plurality of dfpwergmethod for héektin Bﬂdﬁ)}‘%bémg?é sfdragéns yste it @IepiLisgh d
air duct has a thermal nmass. 5. e system claim4, wherein sald
t her mal nikglitsobdigwerpaad a plurality of housmg assemblies, the method comprising:
generating even air-flow around all sides of said plurality of drawers by a
heating and cooling system for heating and/or cooling thereof; and
operating each of said plurality of drawers in any mode selected
from the group consisting of refrigerator mode, freezer mode, thaw
cabinet mode, and blast chiller mode, at any time when the storage
system is in use, independently of one another,
wherein each of said plurality of drawers is disposed within an associated
housing assembly when in a closed position, such that said drawer
is exposed to the interior atmosphere of said associated housing
assembly,
wherein each of said associated housing assemblies for each of said

plurality of drawers is separate and apart from other associated
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6. The systemof claim1l, wherein said heating and cooling system has
at | east one condenser, at |east one conpressor, and at |east one
evapor at or . 7. The systemof claim1, further conprising at

| east one condenser fan. 8. The systemof claim11, further
conprising a displ ah/?fqr user input temof claimail,

. : 9. The.s
wher ei n sai d pl ur al NeYsiRg assexlies Taf etherseef s3d P'i”&é'.ty \t;?drawerigl_sp?ﬁ

storage system of clghimshid YBRIR §yska@Rhatf sai d associated housing
assenblies further conprises an ai'r duct disposed therein, wherein

said air flow pheris eaph oliggid sgbecialed hpysingasgertias futher sampriseeian

of said drawer disp .t Dy i Lat gm .

11. A nethod for hegfﬁ%g)éwghg#rgp g@@%f]?%%%gh%tﬁﬁa e sggge%?g%wsi ng a
plurality of drawersorapart@episufalllidtlyeradssboiatidnip essapasddnadiestiheaid

met hod conprising: generati ?eqneven air-flow around all sides of said
plurality of drawerSPREESYS®M. heating and cooling system for
heating and/ or cooling thereof; and operating each of said plurality

of drawers in any node selected fromthe group consisting of
refrigerator nbde, Thesrihoghplbeaim hhveesinmeaid ksaling and cePing system has
node, at ' &@é‘ﬁb PR IStk i igﬂ% of
one anot hg{r‘?éa\%\%(gﬁfeel n ear%ﬁ?(!)c}fctagl d pfél??taclgﬁ]tplfﬁméhé?g%élg Ei SP@{Hggjgés\léé/drs.
wi thin an associ ated housi ng assenbly when in a closed position, such

that said dra i S.-exposed. to the . interior a her f i
associ at ed ho\tﬁ'“ng Eﬁigﬁimp 0 @[meﬂ%’ %@%rﬁ%o al@%?%%gﬁgﬁ%gg%éﬁaﬁgagﬁﬁg
assenbl i esjrfdoct @adibirioliteseiotedphiveakhity ovef a dspvedising of segaobsad phdality of

apart from ot her associ at ed
drawers.

14. The method of claim 13, wherein said air duct has a thermal mass.
15.  The method of claim 14, wherein said thermal mass is a gel pack.

16.  The method of claim 11, further comprising detecting a temperature in

said plurality of drawers.

17.  The method of claim 11, further comprising storing one or more

parameters of the heafing and/or cooling a storage system in a memaory.

18.  The method of claim 11, further comprising inputting one or more

predetermined parameters.

19.  The method of claim 11, further comprising sounding an alarm to
indicate a predetermined condition.

20.  The method of claim 11, wherein each of said associated housing

assemblies further comprises an air duct disposed therein, wherein said air flow
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housi ng assenblies for others of said plurality of drawers di sposed
within said storage system and wherein each of said associated
housi ng assenblies further conprises an evaporator conpart nment
separate and apart from evaporator conpartments of all other

associ ated housing assenblies in said storage system 12.

>[TD] . . : The
met hod of Papsshiaughgadd airdushand aaeytilpaichaides sf 53ig dé?/‘éi%ﬁ'ﬁﬂ%%eda‘%"}t]h'”
| east one : &&ﬁ{ rear conpartnment of said plurality
of dramer§$M%Rg6a%&%gﬁ héfﬁ%ﬁﬁg ybf claim 12, wherein said at |east
one evaporator has an air duct to distribute cooled air evenly over a
top opening of each of said plurality of drawers. 14. The
met hod of claim 13, wherein said air duct has a thermal nass.
15. The method of claim 14, wherein said thermal mass is a gel pack.
16. The method of claim 11, further conprising detecting a
tenperature in said plurality of drawers. 17. The met hod of
claim1l, further conprising storing one or nore paraneters of the
heati ng and/or cooling a storage systemin a nmenory. 18. The
met hod of claim 11, further conprising inputting one or nore
predet er mi ned paraneters. 19. The nmethod of claim 11, further
conprising sounding an alarmto indicate a predeterm ned condition.
20. The nmethod of claim 11, wherein each of said associ ated housi ng
assenblies further conprises an air duct disposed therein, wherein
said air flow passes through said air duct and about all said sides
of said drawer disposed within said associ ated housi ng assenbly.
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