[0001]1FENis iigeantiosy relates genarally o Lafrigeralio

A REFRI GERATI ON SYSTEM CAPABLE OF MULTI - FACETED
OPERATI ON BACKGROUND OF THE I NVENTION 1. Field of the
wonversianm [ 0001] This invention rel ates gener BCTSL@®7/000949
refrigeration and, nore particularly, a refrigeration
system capabl e of multi-faceted operation. 2.
Description of the Related Art [0002] In the food
service industry, there is a need for storing of food
i tens i Ny EERASERMONONSYSTERZEAPABRE] i tens can be
blast chilled 1n order to reduce a tenperature of the
food it ens QML H-BACEEERQPERATION er at ure for
| at er consunption. Food itens stored in refrigerators
and freezers comonly need to be thawed prior to
preparati on and consunption. Typically, separate

j | ar refrigeration, freezing,
BACK%"}@%}@“& g\i\gﬂgﬁ?ﬁﬁ ng food itens undesirably
requiring the food itens to be transferred to nmultiple
appliances. Differepnt food itens can require different
s{)-ora e‘e{de%gealpﬁf'@ﬁ?nhomever, food itens stored in
the sane refrigerator, freezer, thaw box, or bl ast
chiller nmust all be stored at _.a si.ngl e fenperature.
8%'%?&
icGahl! RERatioPsgabhy chpgdtsle oEmdultiteesigdodpgrationupy
part'cﬁ‘;lg‘r‘lg’eggtr;fggsﬁ?n a %%tchen@ébr storage area. [0003]
United States Patent Nos. 6,915,657 and 6,901, 767 to

V20d pbg\rggggﬁjgh LefHd BeVALQIAf reezer appliance having
r ar-

ct angu ronted drawers arranged one above anot her
and housed in a cabinet. The interior of the cabinet

[ooozf\,\ﬁbﬁie;’#ﬁgﬁ%reﬁiglﬁ Wnﬁé‘uﬂ%@?@é%@%a ABE4roF SRRl SHfavBlitems

the open top of its

in refiigeratiratzed foeezars. Ebod ébnit/cam begplasiehibed impeder to
reduce a temperature of the food items down to a safe storage temperature

for later consumption. Food items stored in refrigerators and freezers

commonly need to be thawed prior to preparation and consumption.

Typically, separate appliances are required for refrigeration, freezing,

thawing, and blast chilling food items undesirably requiring the food items

to be transferred to multiple appliances. Different food items can require

different storage temperatures; however, food items stored in the same

refrigerator, freezer, thaw box, or blast chiller must all be stored at a single

temperature. Refrigerators, freezers, thaw boxes, and blast chillers are

typically large and undesirably occupy large areas in a kitchen or storage

area.

[0003] United States Patent Nos. 6,915,657 and 6,901,767 to Wood
provide a refrigerator/freezer appliance having rectangular-fronted drawers

arranged one above another and housed in a cabinet. The interior of the

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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of the lids. The lids include evaporator el enents of

known type disposed inthe | ower face of each |id. A
woeberiogenrat or engi ne conpartnent includes an i RPEUS2I07/000949

exhausting through apertures provided in the front

face of the refrigerator engine conpartnent. Anbi ent

air enters the appliance where it imredi ately cones

into contact with the outer surfaces of the bins and

the 100RSrTRCE b @ath liaThA eofrigepaioe eAbIHEcHRbAMHMAIRI |ﬁauéé§%
towards a void and then upwards throu%h the void b

impellgrraxhaehios torougeFTLES RIPHIdRCHB tBe frutdaes of ihatbod
refngé'ﬂﬁ@? bh@#ﬁ'eycdrﬁﬂé'hg‘%?\ﬂ 'A‘i'ﬁbl%ﬁf ﬁ‘i‘é?ﬂelg! l‘?\léeé%plll%gl%e\WRé]re it

appl 1 ance undesirably cool Re produ

immediatelyoeerypes intoteantagioyith mguteﬁsurfaﬂasda‘ thadins and
warmGARBALLY S et FRH Aok 3006h BFrfg gl
and tbeo\upd\arda tlmlrmrghrthetm@@g cipplatemcef thecdir a'snﬁnimlze
condB TG Pt BTty Fing BRI SReBung i Wood
applisimen uhde@i@blyl cBRy thiehsrodust iPthalibia flerhicrmptred top. Wiatdbd
has a skirt that depends

respect .tg the ltd The Ii
doesmiffﬁ%‘?n%teo%%@g%w;b? ?rtg?ws'@ﬂ'”?ltg loop that is a
conti nuous peripheral downwardly-facing |id seal. The
and the lid seal of Waod are shape
t0004] 5 b il Alpligriodapication o NOZuesn S aa Weacbop
provid &k drém%r%%}bbg%ﬁla%%@rﬁhké §9éﬁ@e?§t%'r'tﬁ‘@t inEf %ea

around t he uppér peripheral rimdefined by generall
closuye bejngp fixad igeneraliyhbodzentel lid Agdianconisinerhries |anab| y

openrthHé&Sﬁ%er’ﬁ"nat @Hﬁcﬂ}a%léﬁéﬁzoﬁé‘él é’?‘t dee}?%c%?cﬂﬂ@ﬁ the

awer hori zont a ed In
The lidshag aeint mﬂtedenetﬂd& therefeahitoguppantsa Hstrsgating ad>d>|el

that & {0 Do REI A SEB TS Il e e
lid sebhef ¥amid ae émamtcaudrr:eem#ed td bad doaperatenwitie aaddcond
aus e snear

soali ifEeBl A PSolB10%: SRS BiA el a i B
the uPpbl peaphéral Nm d¥RREWD bY HenbkdahpvdMiedi walls of the drawer.
Again, Wood undesirably requires lids, in this case, having a seal between
the lid and drawer. The horizontal seal described in Wood is undesirable
with its sealing plane being parallel to the drawer operation. When
temperatures of the appliance interior are below freezing this may cause
the seal to freeze and render the drawer inoperable because of the large
shear plane forces being placed on the gasket seal.

[0005] PCT Patent Application Ppblication No. W02005024314 to Wood
provides a refrigerator including a refrigerant circuit having a compressor, a
condenser, an expansion means and an evaporator. The evaporator
includes a branched portion having a plurality of parallel branches each
having a respective evaporator of the evaporator means. A four-
compartment arrangement is also provided. Each compartment is cooled

by a respective evaporator on respective parallel branches of the circuit.
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provides a refrigerator including a refrigerant
circuit having a conpressor, a condenser, an expansi on
worenTdsand an evaporator. The evaporator incl uges/ua2007/000949

branched portion having a plurality of parallel

branches each having a respective evaporator of the

evapor at or neans. A fourconpartnment arrangenent is

al so provided. Each conpartnent is cooled by a

nalear ' |
e e o PRIRFaldr th 4225 ickRer BV MRS
contrlgchienadby cyelinga rasspe@teaee$olbyow shig it valveaerving
s f

cach $93bSHRG, RadEidnkh & TR0l BelR NP RdRSBtOf
thermal egpansios valverwtiosg wpeebpmenwrnm dowmbtreapanﬁthm

;
svapdi Aot iNar BraHiAr \Vepl, 28R bad SBVR BB dna e
operationduihich has beenaiweefoatyeans imhaeffiferacd bppiiatdoss f or

years in refrigerated appliances. [0006] The Wod
prior art described above has a drawer gasket having a

[ooosprrs.ad»vaotaq:g&:rlam ﬁééérlbécﬁ ab%é hag Phrver @asn@t Halvirlg BO
eratjon eratures of the

disadigiag b anahFe s ot PlENSIs Al adeithe cPAVEr PRgratian e
Wherl fé#ns&aituried dfftRe é%pﬂﬁ ﬁcé Eebr ka?beoWﬁEaet%ﬁﬁis’ﬂH

because of the |arge shear plane forces belng pla

cause,Kig ﬁ%ﬂ'g}agm,ﬁtzes%m renderdhsdirawed ingrarableThecaise of thene
large 'sﬂébll' Bl ib%é% g6 r[SIQ@Qd o ﬁ@egbz?ég \f/’wste .85 ﬁé&u%sed

descri bed above ar conpati st andar
above.cHif Uge & the muéatfeddub@ deisceabedin thendfend plispartt he

descrftidd ABMFS%QE} EQRpaABR RIH USSR aveliaP ¥ [T om

ng Yy, her e
foodsemc@@edtmeém ddsatthemidlpst arouridathei fsodemadhet/cﬁntamer

ed operation and allows for varied storage
is onl a&:’étﬁéﬁoggr’e is also a need for an inproved

refrigeration syst emthat is capable of cooling a

d b di cair-flow around
100075 peCding eéeé%ﬁteffﬁ {a%ﬂfwgmg‘ﬁé gfrigerafion, sysigm

that ineagabierofangtiacétdrt opération and allows for varied storage
space. There is also a need for an improved refrigeration system that is
capable of cooling a product on all sides by providing even air-flow around
all sides of a containment bin. There is a further need for a seal that is
perpendicular to the drawer operation. There is an additional need for a
method that circulates air around the entire food product/container.

SUMMARY OF THE INVENTION

[0008] A storage system that has variable temperature is provided. The
system includes one or more drawers. The one or more drawers are
independently operable of one another. A heating and cooling system is in
thermal communication with the one or more drawers. The heating and
cooling system generates even air-flow around all sides of the one or more
drawers for heating and/or cooling thereof.
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per pendi cul ar to the drawer operation. There is an

additional need for a nethod that circulates air
wanrordsf2he entire food product/contai ner. SUVREBRYUSENH7/000949

THE | NVENTI ON [ 0008] A storage systemthat has

vari able tenperature is provided. The system i ncl udes

one or nore drawers. The one or nore drawers are

i ndependent|y operabl e of one another. A heating and

[0009F AGhbfb 6T HABING ari/bPebomm g C&sitOm Widibo t he
one or nore drawers. The heating and cooling system

providach e f Be daetbperingiudes arnelpting gvanaisfiewargund il Fides of
a plurﬁﬂfﬁv:ofjdr%%é hBaahg %QndaéBHIi?ig s%@émrfer hB8HRG Tard?909]

d for heating and/or co w% a storage system
coolirigsthereef andopaeatingrpkeah hbsaidmilnalibs ofidrasvensi ng even

"‘depghﬁe t ngl:,gt#h% I"i’+|1 sides of a plurality of drawers by

ng an ing system for heating and/or
cool i ng thereof and operating of each of said

ralit s _independent e _anot her
oo10P sbieanhg ind EBRIE shERE VR ellaeRl bR ke barator
locatédeath ream@m@pmm:ﬁroﬂthéatr@brahoae HRAKe &0 NPAE it bedstof
e or npre drawer | east one evagor at or

one egofAloE ay Bive S1AT fRcUPAsT DM CotlsRdr SYEhBan?

top o;@é’rﬂhg&:ﬁe@%h‘lﬁ&ﬁbﬂﬁ\eoér ARFE WAWERE PRE a‘WdLﬁE’tTrﬂaQ N5 -
he air _duct may have a thermal nass. _The thermal mass

thermﬁw%ﬁ? d hedh eﬁa@k magsdNRY g a@ebﬁac'&oaheﬂgeagyg aR¢ may
coolipdfei 1 43ia RIaL LAA0ENE onihsb A o RGPl RSt
and at igaftione evapasatr. okhe systeaneay fugher mmms@t @fn*faast mey

Condéﬁgérh%ﬁ wgyﬁsﬁ%nﬁy%&ggﬁnéf’&?@?% e'gPQ %r)o de se ect ed

rawers eac
inputf The ereeognurg drewsirs each rody haefe ag&aeaettmnermbeie

bl as t h| Ller
sotec AR ! O SR O BRI B, B LP R
cabm&amdne fblast abiilldrirdede, and any combination thereof. The one or
more drawers may be free of lids.

[0011] The heating and cooling system may have at least one evaporator
located at a rear compartment of the plurality of drawers. The at least one
evaporator may have an air duct to distribute cooled air evenly over a top
opening of each of the plurality of drawers. The air duct may have a
thérmal mass. The thermal mass may be a gel pack. The method may
further comprise detecting a temperature in the plurality of drawers. The
method may further comprise storing one or more parameters of the
heating and/or cooling a storage system in a memory. The method of may
further comprise inputting one or mare predetermined parameters. The
operating the plurality of drawers may comprise independently operating
each of the plurality of drawers in a mode selected from the group
consisting of refrigerator mode, freezer mode, thaw cabinet mode, and
blast chiller mode. The method may further comprise sounding an alarm to
indicate a predetermined condition.



[0011] The heating and cooling system may have at
| east one evaporator |ocated at a rear conpartnent of
woheo7pisural ity of drawers. The at | east one evapOUARMI/000949
may have an air duct to distribute cooled air evenly
over a top opening of each of the plurality of
drawers. The air duct nmay have a thernmal mass. The
thermal nass may be a gel pack. The nmethod nmay further
[0012F T atssed@éssribetiand oth@cieatutes dnd ddearitbyes|dftie of
drapwers. The nethod may further conprjse storing one
presest digsies e MilbEARPTSCIAtAE AnSuRdRISidad By thesst philled in
the a& I 98 deIﬁivﬂmt;!dété‘iléﬂfaBéé’riptfHF\eaﬁ@HPéWin@fs. may further
conprise inputfing one or nore predeteri ned
paranmeters. The operating the plurality of drawers nmay
conpri se i ndependently operating each of the plurality
of drawers in a node selected fromthe group
BRIEEJAESERIRG ION Ot THEPRAWINGSe, freezer node, thaw
cabi net node, and blast chiller node. The nethod nay
further conprise sounding an alarmto indicate a
[0013p Figletet i a&dnt pedipdatine VIOA 2 alfefrigdatiendsstémhsgdhand
o&her features and advantages of the present
presefit YSLie wi |11 be appreci ated and understood by those
skilled in the art fromthe followi ng detail ed

cription and drawi ngs. BRI EF DESCRI PT| ON OF THE
10014 RS Gl icae PRI p Srasy SERIOTAL SV 6 B1 ew
draw@;foﬁh@qgm@%g@,hggsﬁ#ﬁ,t em of the present invention;
[0014] Figure 2 schematically depicts a

cross-sectional side view of a drawer of the

[0015§ ¢fiduraes ata® Bx?béﬂemiewjtﬁla ré#r%érr%%l 'Ef:,s%;%.expl oded

view of the refrigeration syste ure 4 is a
rear cross-sectional view of the refrigeration system

001 6@%%%%75] a FESHERs8-detiBndl GiBWAYF AL r%ﬂ?gé'rgtigh %@rs%trin;o :

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.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0018] Referring
now to Figures 1 through 5, an exenplary enbodi nent of

wa 20@fossger at i on system generally referred to BgT/US2007/000949
reference nunmeral 10 is illustrated. Refrigeration
system 10 has a storage tenperature that may be varied
t hroughout the day, week, or any tine period based on
itenms being stored therein and nulti-faceted operation

[0019] Repigdtiatlen @)Steth 10K Ss 8ttada 8paRa &Rl Slllorfdgsbe
operat ed i ndependently of one another. The

Supppis BPJBA% DEFASIPE, aﬂqﬁapled@gaeanh @aa!qgoawsatmpqrb or
any céﬁ{ﬂ)tnr?ﬁﬂow foh HasE6i. nR@ guéﬁ dostehy '1@.rrﬂ§¥ﬁ\'taﬁ}%i éﬁﬁ?%‘trorage

alr ar ound es O contain
Spacwc@mf@wap@m@iefmeratm sistem Y mayha e bae ortrooee

draweg'g 4&e sﬂgﬂ é’%u ?&"é{a?m 8 Hv?er%?oﬂ?@ﬁ rgt?oﬁ %?t efro\?lr

usta egs, ogous Su
drawermdmﬁgaratmn t @eleemrf molmfdra\gersai % omyspetie m eilde mwsub ave

connidlBigh ¥ 86 TRS T o il BBy Bl g °
confi g‘:uratmrh as showwirdFignee 1 oTHé gtaokedubriigusatich mal aer
onf rati re dra rsl may be in a side
Pm‘"@ﬁ%/ .ﬁ‘??fg%ﬁgm 2bruh 4 Q”Pd?/(} TBPE} prawers
15. Emnldraaxerqlzs Pyl a fel @&t@fémafaw LG dméh@mnw
Figure 1. The stacked configuration may al so provide a
have GtRIAG L ARAC Yo TR AR G (RSRASCRINBRbPHDR, BRd 26r infasias
compéftﬁw@ft%f tach %ﬂf’éﬁréﬁlHWay]b% Qﬁc‘dutbfa thdhidls! wighe! 3 a b8t 26

rawer. Each drawer may have a storage capacity t
'"Cheﬁ &%m%a%owfnt@ﬁd@@beﬁ big- Redfriseradion system t@ mﬂy have

o sGOFRGRS Dl g, I DGH Py B gk oot

inchefi gh. Refrigeration system 10 nmay have any SI ze, such
as, for exanple, a height of about 34 inches to about
36 inches. [0020] The particular type, including

[0020h&he maaticyladtypen Sncodingnuatdrigie, dinfensions 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 stainless 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 léaded with
product.



refrigerator system 10 and one or nore drawers 15 that
are utilized can vary according to particul ar storage

waeedds4sfef ri gerator system 10 may be any mat ePCalus2d0@/000949

exanpl e, stainless steel, stainless steel having
Acrylonitril e Butadiene Styrene (ABS) vacuum forned or
hi gh density pol yethyl ene, or a conbination thereof
refrigerator liners. A thermal nass 80 may be desi gnhed

[0021] RePrigeraBBndystsHCto Kas dMsatig &% @ogﬁﬁd\@?&ﬁ 5BRYaPe
) any material, such as, are stalnless steel. One or
includagreonglenser §0rd semurasserdl Gemeressafi4tymay cycle on

suctidﬁg?ﬁésgm'é.r irhe SikBe pﬁ%@s&té/g%ﬂ}%é é‘&%@xﬁ Hg‘{e?ﬁl’égéjfor

rigerator liners, intern trays,
each Dhenewir merssd@ivers H5.riedinpressiosr leatriiaye a 198V AU,
e 0
ovclo SRR B Sori eSO AE b IPAFL] BBnFER el
have awsihgle aindesising) eohwithnong d/Ehorsepoaereoenpressor. The

oo G3TBY TR el o ARl B
1/3 hsisepewed zohieskol vpestivgia@sallel60 and conpressor

40. Conpressor 40 may cycle on suction pressure. The
suction pressure may be determ ned by settings for

[0022PT6R tRlo CIAPAIsITRE th dhieNRIrUrdwer €6ARG@ELRH rdyFaehave
a 120VAC/ 60 cycle or 240VAC/ 50 cycl e conpressor. The

first cCOMPrapeA?PYHNIRR AdUSY CREIPIPRSAY aDdsP Bgrend siRTeprsagr
operdifig! aé"hts?aﬁdlgy &6%&8&3?&9?*&%\;) B8WRT ST R first 3BnitHksor,
drawer confidguration may have two condensing coils in
preferanly.ds ajways +46 de@mersaipenkeit.c bhe fissiseormprasaaimay
it: r I i r
be adklaRf Bhofihol R brdslebi OIS Brafite i chaist 98'and
the sepmdacomgressar rday pecactpratsd sheartiese &es preselentadessor

secofPShHrbaR BB SHRSF S5 i UIIn g 00 red
on purap denimeat -2 degféss Fabmamitetismad thwyedsndicdbmpréssomhan
be deg(:: Vated wheh rtggreel :%Catl ggesfellégtted %%cgagso%;g?eslsﬂrg Er? ralrwci*}r5
15. The preselected first on pressure is, such as, for example, about 72
pounds per square inch and about 5 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 alternate as the duty compressor and the
standby compressor. Preferably, the two compressors alternate after a
predetermined compressor operating time. Thus, wear is more equally
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the second conpressor may be activated when there is a

presel ected second on pressure in drawer 15. The first
woanprsseoer nay be deactivated on punp down at PERMS2007/000949

degrees Fahrenheit and the second conpressor may be

deactivated when there is a presel ected second off

pressure in drawer 15. The preselected first on

pressure is, such as, for exanple, about 72 pounds per

dlstntiﬂé'@ %ﬂ\(brﬁf’fh@ﬂ% @Bﬁ#ﬁre§s&§9 MRS cyEinge %F@ﬂeﬁ'a Big! QWIya

| onest se oi nt tenperature The preselected first
occurgwhes} aggwmpgessw&@rw f%ﬁt@ébafﬁl%rcuawatwq&nﬁwﬁds

prefed%ﬁy,%& %\Bbﬁt hBGHin Té‘@ F\N@%ﬁlcﬁfé SkNBEGRNEL ré’éé”cﬁ% @S

exanple, is a pounds per squar
the ofabogﬂrrmree@cvre@@yma&m duly enprasemEst set poi nt
tenperature based on pressure. The presel ected second
of f pressure, for exanple, is about 66 pounds per
[0024]sqharpmrtmdlar &rm‘a arbdudm‘g)rﬂ@aﬂe,sdlﬁainsmﬂmahd lshape, bhe

I (I t bas gssure.
the oo IS et RO S tfias fo PRrtF facteSds Bt o
refr;g$mfbnasﬁtmel RAR éxggﬁw cGﬁU@ﬂ‘u@érSiQYrecml‘g&iarﬁg dmoozs?nd
or a ahout nds squar.e
of tubpyand {3 TBoRiHERSHr conmifiiied of RapeSEr vigel ks Wib
alumifaPbeseel centdghtitl fhaMhih, FRaRRESSOhealPeRERARMB Y. the
two conpressors alternate after a predet erm ned

conpressor operating tinme. Thus, wear is nore

[0025F Mnd;é’r‘éhéhf ﬁt&:ﬂoh cﬂfﬂ}eﬁrw@ h¥e oﬁ%‘%ﬁ%ﬁe?r@e? fad B in the
cycling, prefe only oCcurs when both conpressors
two déavaéew@nﬁgwgtl@ﬁ @é\%wawwdﬁrmr\f@n% A5tin tae fourdeesvesr v,
u sors
configuTafiof Golics v43 oo} BRTSRilfl 16 o 150V NE6611PI S
240VEdii# essdensgiind) Omeorpaers cendansey fens ﬁﬁcrhadlcmgarate

vasod S bhdon b EATIALR 8T SRR e SORBERARI
one arehoregeoratarmer $51s$ amdlidhe @mnmanphﬁreesduefmsrmby
operdiEHRBPHRINGF HSBER b 2 st Beerldn eSSt hE T
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.



al um num or steel corrugated fins which, maxi m zes

heat exchange. [0025] Refrigeration system 10,
wonref/@sataby, has one condenser fan 65 in the tROTAIS202/000949

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 nore

condenser fans 65 nay operate based on a condenser

[0026] EHRA WP 187 mAyIRIALAS BUapYidiSt asSEMBIATO! £s sﬂ_&ﬁp qRe

or nore condenser fans and one. or nore conpr essor ans
Figura@y Byrporetoraassasmblyotibisiesateghat airear eamepartarent2b of

one d??ﬁ@% @@w@rwsd Ewgo.faw aégegeg@gsg rqrgﬂéltggy, ABs air duct

preferably, has a primary co
75 to slisttibdier goaled dingeenly awver anepmpamng 3éraf eamboofieng or

t ressur.e based
moreSARERE 15, S TRl AL PRSI Bk P BB IO SRR AT RS
on allesfitﬂiesﬂemﬂeacﬁ‘@df e Uﬁp}bremdwesenﬁtgnhmtyn@and@doﬂﬁged

t t nser_.fan on te exa
systef g BigR S5 oy ARSI M6 e S AT
therehithsas ehodense ariows Bf The @opRidhieay berdiskbitbe b¥ ane

about 8 1 d? rees Fahrenhejt. A second condenser

or mc}Fﬁf"B‘é’oé%tPF SANg Mere EiviRkIyntren Keerngh dpelve voit

DC fdyper ature, for exanple, of about 100 degrees
Fahrenheit, and deactivated at a second condenser fan
of f tenperature, for exanple, of about 9 1 degrees

[0027f@¥cﬁrHT§Wer 19 méy%a\;é)oﬁ@ Br &Hér@tmﬂ de 5@9@83 F'refer?bir\/é

npr essors, t he primary an secon ary condenser
the opipeﬂt dedises, ar@ﬂn&eObque@hawae chpling fapsl ashabges solenoid,

S n
and/ i LRGSR sbierRiE " THE a2 Bbid Wn s CRUR e fRE
or all Bfﬂpmoaemtlr’@mlelsy WOensjraweaﬂ éds aipemedeailowing access
of _one o

to the GTRRR TR oAR G B eSO PR Es bR Bb A HaRGIA B o

The drawieedoahmg énes) | prefatablyaate® nzomfang%@coCuaw (‘abcg
arrows A A r duct

2.6w apg{tm ng %n%:ﬁ? ino ggﬁ%splgrp& e%erably, 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 temperature 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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on all sides 16 of each of one or nore drawers 15 by

heating and cooling system 55 generating even air-fl ow
wanordsaabt sides 16 for heat transfer therew POT/US2007/000949

shown by arrows B. The cooled air may be distributed

by one or nore evaporator fans, and nore preferably,

two three inch twelve volt DC fans. [0027] Each drawer

15 may have one or nore output devices. Preferably,

[0029f TRe SHePO mde iseRSoRd 6f Mg &tatiBRSY AR af@dnte more
fans, a hot gas solenoid, and/or a refrigerant

draweys | 1ErHRY. berﬁbcwavwwcet&n with & aregrapsnable raching and/or
softwée, %'ngl |§ mértfp %?SF&HI ) HcomffmicatlsNwih e %mi:@térs

opene / g access to the contents, e one or
programy product hagmgamsonmté@rewmwe mediunewihia/eomputerhe

reada&@&‘@& ﬁ? V\e% g{) eﬁquans d%Fﬁ;en]eid tt%ojrﬁaag%e% b&& t

specified pacametqwsefﬁmadodaynplesa a:ohﬂﬁ\/ﬂ(ddhskﬂngaunizmmﬂte‘m

ho sol.en hge refrigerant soleno s a
cPu)fSin AaRrBaERTLS wilt sl i bP Al Rt 8ol sheiiEfa rhe
deVIce§bhbgﬂ'r3ﬁns©ms aelsegbedi abpvefcehakd ¥hosen BYineodf cﬁdlarkary

atlon rawer t enperat ure set point an
skill ”HE‘Fer%'g 3%‘6' itate gatherghof dalar ger ati on sol enoi d,
preferabl y, Is a 120VAC/O 1A or 240VAC/ 0. 1A

refrigeration sol enoid. 0028 Refrigeration system 10
l0030hBefraﬁﬁ;'aypn@dﬁéemn%tpra@welas eaﬁa’uﬁwe PaephsI e a

mem&lytgté*ést Al ?éraﬁﬁ@ﬁé?’é of ré_f*i‘g Sei@fb?%?st@ﬁly 16 r&]éﬁﬂﬁ? For

condenser enperature se condenser out

examplamscpradetermisrdoteirost susation the m@e@m@bdeﬁcst and
tempé&rafite! Ppébé}éﬁ%%c?déﬁgétgfgclﬁﬁeo Eoﬂaéﬁsgrr fé‘?ﬁg?

ave ohe or nore 1nput devices nore prefera
condenser giutiey terhpeetuce, sonstant hesd presserampasimun | east

i B! ARG Alofs350 PBhrd o B1E° ﬁ%ﬁ%&w
comprm'qme ogenating dinsy refrigetiatiet trawer etepeaninecsktgefintst
freezer c%(\?\;earttgmeperapure set point, thaw cabinet set point, lower blast
chiller drawer set point, blast chiller time period, and/or preselected defauit
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 to 10 minute intervals,

as listed in Table A.

Table A:
Parameter Description Parameter | Default | Units Range | Comments
Refrigeration Box Temperature | RBT 37°F °F 32 1o
41°F
Freezer Box Temperature FBT -5°F °F -5 to
5°F
Thaw Box Temperature TBT 37°F °F 32to
50°F
Thaw Box Hysteresis TBH 638F °F 63 to
658F
Defrost Coil Temperature DCT 55°F °F 40 to
70°F
Defrost Duration Time DT 15 M Minutes { O to
30M
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drawer cl osed
cl osed. [ 0029]
weyai7@si«i0 and
comruni cati on
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mediumwi th a conp

The
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one or
or

ut er
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i f drawer

nore sensors of
_ nore drawers 15 may be i RCT/US2007/000949
with a programmabl e machi ne and/ or

is nore preferably in comunication with
program product having a conputer

15 is
refrigeration

useabl e

readabl e code neans enbodied in

Intenal St EinBBées! gnedBsbo 1 np| sstemt Mnmtesp}eiﬂ()ftbed
parameters. For exianple. alcontr roc Mg unit
Suctibheressuwraf t er CPU) [SPin conhfini quS Wi t He one—of
Condepgee Temnerstuse The p@Fticul alAdevides an ?‘ slensors
Compresser Pytiet above cap®B& chosBft i
;empe;r,atpqen ar-t—t-o—f-ae PF te QDSLL@Eynjﬁif O];'su ddl Fa[JiUJSkI i
Tgﬁ%ﬁﬁ@%\s?&?on systn q e% erabll;, the CPU | has a
Primay Cohdenséfi& MEMOT Y| BEOT eS hBleFpal apet er
Tempdhtuteger ati on system 10, such as) for ekanplel a
Secdpti@giedondenseech def r o8FOdur at nQOTF | K€ predet er n ned
Tempedtuest tenperature, pr edetf ernm néd defrost—evele—tire-
Secapdavol &iesdenseenfper at UPEX cond@hEer |oht | ’
-Fr;?lr:]pﬂ nt shagﬁ%hr es P.J,- ,-\’ e i “&dm o IpS‘bletc Iisrrpe at ur e;
@W&Dé"pé%i ed rheavy SONpr ess@r operiating |
an b grEdioPe COMpI@ggor opadaat | rgpdii me| refrigeration
presdiidWer tenperature|set point, frgezer diawer
SecéroBpeTampressoset  poil BCN t hawNfabi nétSiset |poi nt | | ower
Pressbrgst chiller drawer set pgint |_ast chillerttime
gfgw@PWdéP":?’ﬁ%ﬁ%Pﬁpry SCEct ed | Q¥ aul[P¥et goi nt s!
Blas}G iJj=mper§tur:":nL':L‘QC stor HETSRIES at tre
Blas}, Gbi H me Limit.. o S TBCL. 1t ot S| iilited [TTETTOT
Units & o, nore Pt ef tUN:‘UI Y, |ld ry stigmes any or
al | of the paranetdrs for 30 days| at 5 tjwrlO m nute
intervals, as listed in Table A [Table AN@G31]
Rechelngitgeriatervals syst ¢TI0 may S)Mera{t'@irweﬁh %Q operati ng
power bet ween 85 and 264\ wi-thl-an out p‘LQrMCf 12 /DG
Dragerymeput gl y 300 thV‘ conne‘ﬁ'I t o VEHeS 9}53@“ dn systen
10 to—suppby—the—o

Py CIric 9O

€t al.l Ily PUWCT .

[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 to supply the operating power.

Power supply 300 may have a battery backup to maintain control operation.

[0032] Refrigeration system 10 has a comm;.mication 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 display 50, as

illustrated in Figure 5, and preferably, a liquid crystal disptay. 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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Power supply 300 may have a battery backup to maintain
control operation. [0032] Refrigeration system 10 has

wa 2078w cat i on devi ce. Preferably, the conmuRCTAS2@®MN000949
devi ce includes a National Association of Food
Equi prrent Manuf acturer (NAFEM Data protocol. The
NAFEM Dat a Prot ocol may govern data exchange between
refrigeration system 10 and conput er based servers.

55 forRpferiiggiiat DRPpISY 50 Ry Aalhidanaadhsd@boafderds7 around
illustrated in Figure 5 _and preferably, a liquid

membrapgsyyitdhesspagndaigPiay 0 d crystal display may be
backlit with resolution to display characters down to
~5/32 inch in height. Display 50 may have a four-button
[0033hkhisarrachwwt ens or mpreydyawers J & of refigeralioseysam iy e
[ I o{?é@bé | s 55 and
has aﬁ!&g%ﬁ?@é%ﬁa F%@%@? qf%%g@%t?}ﬂ;&c of %gte?\r%ér@:%_ dr awer s
refrigargtef mode; frgerear mades jaw cabindiagode, ardiblasebiller a
p .
modef Ay dorbirRiEnR ORI e B NI Al B may o
operada th Bhpsinectii theayparatien modesaalyanytitienimdiepesdehtly obf .

[ e drawers 15 nmay operate in any one of the
a”““%@F%“%’?gEgmdes at any tinme independently of another

drawer 15. [0034] The refrigerator and freezer nodes

rate.simlar convent,i onal commer.ci al units. The
0o34f BFbHfidarBlortind Rt b fateS oo TGy 30 sPRV s iale,
comrripéic'ﬁl uagFEThégéfr@‘eifr@t@r dﬁ@m_ﬁbpé?’t’ee b@tatu rarigete;tbﬂirnt -
refera .t refrigeration drawer te rature s
draweg (% 51 Adeligerfioh Senarin MO el b Ry ane
refrigé@tiahmmﬂgrledgﬁrs@ﬁe sahpsimi el in AREndaromn aebatibl
refri er%tl,on rawer. tenperature set point of about 37
degregsraliienneitds ARoudd degsess ahraahalt pREdAs 3 Heatawer

refrigératdh dralfetefpefsitieset BEPROREYDAL SPIARRESS . Freezer
Preferably, the freezer drawer tenperatudre set polnt

modej eperates paRyeerainsiawer 15 alayfreeserdravesiiempargture
set pSiRPUPrexefaSll et freds&Maiver 3 pBAStufe 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 activated 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.

[0035] 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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default freezer drawer tenperature set point of about

-5 degrees. Refrigeration and freezer nodes may
woéuod7hves420 ncl ude one or nore defrost cycl es thaCTmSEN07/000949

successively in drawer 15. The one or nore drawer

cooling fans, preferably, are activated while drawer

15 is closed and deactivated when drawer 15 i s open

while in both the refrigerator and freezer nodes.

degrelsdt tirebhiit. ditHa ok enpéefdtiigenisdd 9ieyided FapEsiheait
9 the refri eratlon drawer tenperature set point
above 37 gl

HERP ﬁ@d*rﬁsy ¢hdharaftigeration éPW‘éW"P?B% Qb y,
drawé’fUT 5 0atif ihe draRRrebnifersturé headiaeie "de@?é’é‘@ Fahrenheit.

nper at ur e set point i s determ ned dr awer

Upont@m@ﬁam @ th f@'@%]cabﬁ@ttrﬁ%ec@@weéﬂ “anaratams
refngé’rra%\(eho% %hd%ﬁ)r@g/ré?épdwtﬁ gneév'g 15‘80%'!%@ r@@fu{%ﬁ%t

refrlgeratlon requlire exarrpe
gas fr@namﬁ hotgpesglencid for %tla‘ag ﬁ@reexa:tamee riSeminuies otlied7

refrlg%‘:agibﬂ fg o Pﬁaﬁ% gﬂétéag%ﬁe@8§$g8'rgfrgsérgtlc?r? fibdd)

soundsan @hdwen t and ﬁl&pﬂﬁysb@xneﬁqwm display 5@3 Thalthgveeabinet

tomperB IS iRt BB IR R e FOBF ol % dearass

Fahraﬂt@|tchoaammm§hpegmetsr@ahrﬁabb&sanﬂ7h@hegr@auigﬁiuwmheiﬁet
aw C r awe

| et t 15
tempgahe SRt Aoyt 3 S obd s AW ol eV e ) .
box hyéteﬁeﬁlwgm;cﬂé rdage dieibout §ai déi:;rlbéé F%gﬁelﬁlﬁéi?’td BE?EDES gas
, r exanpl e m nut es en
degrepg ARty bt S, g Ry SlarESis el Shad 6 eeroes
Fahrefrﬂfd‘tl gelreiérm nd@nesOtimdse dfarbAESHlim fhrfd Sl @Mﬁ/eﬁed
e.on _di splay 50. The thaw cabi net tenperatur

at all figies, iHRg the aawet Mode, hhvsige thamabeliows the
user t@e@éééfio&é"'ﬁ QrfP&éetn statPPHky ef oH8 PreRsrd @RvRsIRei 4 aﬂ&d

def aul haw cabi net tenperature set polnt of

thaw Hlﬁatﬂodsat @é@f@t@npﬂ%weo@ixa majintsined drawenieporerature by
runnn'?g sépgeFAto s Stef ﬁ@r}gm effﬂpgl‘gtopﬁ\dé%g% ?1{#@{1?3\/“%24)?&

to about 65 degrees and a
gas fieya the sempresseitbrrugBad @yapesator coil (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 blast 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 blast chiller time period of about 90 minutes,
and more preferably, drawer 15 will remain at about 23 degrees Fahrenheit
for about 90 minutes and then begin the defrost cycle. At the end of the
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Fahrenheit. Preferably, the one or nore drawer cooling

fans are activated at all tinmes during the thaw
woabi7st4200de. Thus, the thaw node al |l ows the BEEUSL@7/000949

place food in a frozen state in any of one or nore

drawers 15 and thaw the food at a safe tenperature at

a mai ntai ned drawer tenperature by running

refrigeration system 10 in the refrigerator node and

defrogtwyaig) Qefrlg%raﬁclbn 99§tefnr omr?bsa cﬁﬁﬁ’tgéﬁé?el@% r?ﬁﬁb@%r?ﬁkt)%e
at or col sSimilar 0 a (0] as efr ost | e
Prefergbidhs iz,ef o SrPueT Coplg fas, anaethpted ot Bl ey
durlan the baeeenhiier tddst BRbs [ARDIMAL dHINdr HBBE&G Nt bhe
to tenperatures that could al | ow %rowth of

decrefge i o temparature 1o redises] terABeAtUEs indeod) siprefhifeone or
more BRSWERS15 S aUAEREmpBARGFAL UTe Lo a | over bl ast

[ er drawer set point. The | ower blast chiller.
drawer set point is |lower than the drawer tenperature

[0037]it 'ghé ot rg%@écﬂ?ﬁ@iﬁc&on@mse dbfRo5EEANGEs Bf ﬁ%‘ie?@beratwn and

rature of contents stored 1 n drawe
freezey ragdes leind/er thei trewpeatiioet, meodeh Acdefrésicysieaupes hobgaa

or & 0o Ay By Bl d I 8 BBl o
a hot ges sp:dnmmdonlabauheémejpg?mrrﬁabdemfmst.teﬁiperénﬂcme,t

sucn S0t Sea T, B PEELATY bR TR

drawemt&rqiuaistoaﬁieycpe*aam mdde the Hraeamnt b wads mtxmmr 1d3he

hrenhei t f. b m .nut.e an n,. begi n
defrogtiiciEs Mt Bihpratipn it Biesede myRBHcR Gt Uy e
anotheeﬂefr@gt a?dzlermiay s;beal;btﬂ/atemymb aﬁécedttecbnﬁrbén ﬂ@*lfrblsgeycaéor
. .o, retrer t he ne o re ra I I N
time ST STl o8 Neirs Moy Fss BRPYaRT Phie Srreet CYHP AN 8
subséﬂ?ﬁ#}t dEftest cyae, meramtéﬂ@hemrw@%@ $ma, decr ease

nperature to reduce a tenperature’in food stored

predq’c@rr@ﬁ@ stefrrst dugption rpdior the %regsr@m'@ﬁﬁémt lemperature
may d@gaﬂstgﬂﬂé BRifefibly, Sﬁ%rﬁﬂﬂé Ahird %&eé.é ;&%j repk ﬁd‘t“dna%s of

r ef rlgeratlon and reezer or the
solen@mthaﬁﬁjé .hOAgaéf'aOé@tm@;tem@et@tése rngigadetween 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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for a predeterm ned defrost duration, for exanple, 15
m nutes, and/or until a hot gas sol enoid coil reaches
woheo7msedet er m ned defrost tenperature, such aBCTMUS2007/000949

exanpl e, 55 degrees Fahrenheit. After the defrost
cycle, drawer 15 returns to the operation node the
drawer 15 was in prior to the defrost cycle. Upon the
expiration of a predeterm ned defrost cycle tine

mode afoseeond Eved of acgedsealiows Hee aser tachahgette mode of

d ' t | i i | 6
operaflof Sl db1VBY REHIHS! ettieeh PR rhidaral i mEda Hegzer
modesaub? mawrdabdfétrmede and| mﬂdu%h];enm?dglrer;{araeﬂétdm; 7vtthtn
t erros ur n or

the mSHEH BF bpATatidl A daFd T OF E6RSS RUGWE Ihe SRec P rblst
pararrm‘tléfsetr@b la¥fect bpmettm dffrefribe#ﬁﬁ@ﬁ %yh?n?lm 'ﬁhee*mhpma%et

SOl enol as SOl enol e a
points for fne, @nsaf)v/@e gﬁ%ﬁ% %%@Pﬁ}é’é aelipstnghen fft e)o-aeofmr
the co?ﬂe@\eerw FaBrefitRirhtigmdystedef BUhhy h@mrg@cs p‘ié’éeﬂ@@ﬂe@

erature of about 55 degrees Fahrenhelt
defaug PPENFmEe Hind lsyel }ee8S: on, preferably, ranges
bet ween about O minutes to about 30 minutes and has a

def aul t Er edeterm ned defrost duration of about 15
[0039]Rafiigeration sypiesa d Oanay hayedeafits andaglairest iRalts and

r n
sl B47 BB RN O R TR L dlins
when yef willtsaundoan atayot agd Gheiwnatnesssageedr didplgy 50Ho infoem

the ustr FHEACHA 6F UL tha YD Be BREN, L BF 1w Bl
end obthst biasmhrﬂaqyclmvessjof pewento als'.aem airawge]{s ]E)bemﬂtas moEtech
| l. of b bt i er ern
an & S2Cl 8! RSB Yo SRRl A heE ST 830120
degrete RAlaegReit raeovedﬁ ba’lowmeteaﬁp@raturfeorbr encrenthen Heév@ae,
the refri r .mode, freeze and .t haw

such as,fpp&x QuRges pdIREK C‘é’& %%%erafFQ”O\?%l%e user
thermb@oﬁb@%lé&ﬁré@d% 8EnSREIGYd Gcorhpfdssas, atdbr BSINGH e,

bet ween the refrigerator node, freezer
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 sysfem 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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node, and thaw cabi net node and adjust tenperature

paraneters within the nodes of operation. Athird
woOevwlosef20 access all ows the user to adjust par ROBUS2E®7/000949

that affect operation of refrigeration system 10, for

exanpl e, set points for the one or nore defrost cycles

and/ or adjusting on/off points for the condenser fan.

The refrigeration system 10 may return to presel ected
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GafW'M|OUFé*M§t'%V%HH>"a| arns, preferably, are noted in the

menory. The alarm may be shut down with the touch of
any button or will shutdown after a set alarnffault

period. [0040] Advantageously, refrigeration system 10
does not require lids for
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each of one or nore drawers 15. Refrigeration system
10 provides heat transfer to one or nore drawers 15 on
walbo7asdrs | ncl udi ng top opening 30 to provi dePEYAIS2007/000949
air-flow around all sides of containnment bins.
Refrigeration system 10 includes the capability to be
a thaw cabi net Refrigerationsystem 10 does not require
a seal that when tenperatures of the appliance
What isntlairhed isar e bel ow freezi ng may cause the seal to
freeze and render the drawer inoperable because of the
| arge shear plane forces being placed on the gasket
1.  sAstoragefdysg@mnahbbhas yatiaslclfenmSerauireatidbgsteni h
st.andard, readily avail abl e foodservice contai ners.
comprigihg1] while the instant disclosure has been described
wth reference to one or nore exenplary enbodi nents,
it wll be understood by those skilled in the art that
VaRe 61 NABHguersesAid Oritnaemare deapuersdPeingdndapendently
operaﬁlébéﬁbﬁé%ﬁgtﬁé?{aﬁbem?nt s thereof without departing
fromthe scope thereof. In addition, many
nodi ficati ons may be made to adapt a particul ar
Sj A i O _t i . . . .
o FERh G R odBiEl o Rtoh P R LI Rl it saig
one offhrarefdrawers,tsaid hieatisgdadi ¢daling $ysteinsgd resmatieg revie nbair-

tow a1 8t P S s PRRTIER) o o

thereofnventi on. What is clained is: 1. A storage systemthat
has vari abl e tenperature, the system conprising: one
or nore drawers, said one or nore drawers being

2. i ﬁgewmlzémblf y:laomefr,abheregﬁ sennleh@asmwgnd cadfng slygﬁ.tmrr&;
nd cooling,syste n thernmal conmunicati on with sai

at leagh g FVrppiaton lgated 2taTaancomPARMET Of 5814 Ae Sy ITarm

draweggherating even air flow around all sides of said one
or nore drawers for heating and/or cooling thereof.

3. The system of claim 2, wherein said at least one evaporator has an
air duct to distribute cooled air evenly over a top opening of each of said
one or more drawers.

4. The system of claim 3, wherein said air duct has a thermal mass.
5. The system of claim 4, wherein said thermal mass is a gel pack.
6. The system of claim 1, wherein said heating and cooling system has

at least one condenser, at least one compressor, and at least one
evaporator.

7. The system of claim 1, further comprising at least one condenser
fan.
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2 . The systemof claim1, wherein said heating and
cooling system has at | east one evaporator |ocated at

wa 0as4eonpart ment of said one or nore dr awer BCTRS200M800949
systemof claim2, wherein said at | east one
evaporator has an air duct to distribute cooled air
evenly over a top opening of each of said one or nore
drawers. 4 . The systemof claim3, wherein said air

8. dUtie systera dffutaimall, fuxtieer compiising esdieplayf foe Laeinput.
wherein said thermal nmass is a gel pack. 6. The system

of claim1, wherein said heating and cooling system

9. harssweaéysk@msdf ovdien ¢ ORBeRSIAlsaidbnbRAThoRNErHAEM €53 has
| east one goapor ator. 7. The system of claiml,

and
at leags}, PPﬁéPOfé% gglacéechéoms th%agqunawe‘d%mms@fﬂgamter mmi@
freez8Y &R, Haw cAbMet mbde H8Et &1 H%ga@g tion

user input. 9. The system of claim n sal one
theregf: npre drawers each has at |east one m)de sel ect ed
fromthe group consisting of refrigerator node,
freezer node, thaw cabi net node, blast chiller nbde,
10.  addesypterarmfiokim dnwheeeissfaid 00e orteors drawernsf arel fagernf
lids. 1, Wherein said one or nore drawers are free of |ids.
11. A nmethod for heating and/or cooling a storage
system the nethod conprising: generating even

1 AT oot Bolln A o ™

compeisrig:ng t hereof ; and operating of each of sal d
plurality of dravvers i ndependent|ly of one anot her.

generating even air-flow around all sides of a plurality of drawers by
a heating and cooling system for heating and/or cooling thereof; and

operating of each of said plurality of drawers independently of one
another.

12.  The method of claim 11, wherein said heating and cooling system
has at least one evaporator located at a rear compartment of said plurality
of drawers.

13.  The method of claim 12, wherein said at least one evaporator has an
air duct to distribute cooled air evenly over a top opening of each of said
plurality of 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.
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12. The method of claim 11, wherein said heating and
cooling system has at | east one evaporator |ocated at

wea 0@as4eonpart mnent of said plurality of drawePeT/us3007/000949
The nethod of 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 nmethod of claim 13, wherein said air

17. \‘m@ mdRod of BRIiMEd 1 esther 3;5mpTi§&1gT§ﬂdnm@ arfe of mcn‘e14
erein said thermal nmass is .a
paramederscaf e RERANG AUTor Going 5 SBEPSNREdl ELTTatioY.

tenperature in said plurality of drawers 17. The
met hod of claim 11, further conprlsm or|n one or

18. nbhe methadwef @i@%“tﬁh’éﬁ%&?fﬂfﬁ'% PPﬁ énore
Predeﬁef%?&?p%}%g@ rsh a nenory. 18. The method of claim
, fuar

er conprising inputting one or nore
predeternlned paraneters 19. The system of claim 11,

19. Wgﬁ% gtgir? ﬁg%‘?ﬁ\r lﬁer%% daiy %é}la'tlhg g Qfﬁéﬁl’ysof

ependent 'y oper at h of
drawdib ld:ba{prtssesdhddpam;stiy oparamgeeaacéi elcsaid PﬂW@lmt @k group

con t ref,riger
crow 508 Koo Bio B RIS e P Lo S S ook o
freezéf moHai allcabinet heddes amar blashchileumtideg an al armto
i ndicate a predeterm ned condition.

20. The method of claim 11, further comprising sounding an alarm to

indicate a predetermined condition.
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