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househol d use, canping, public water conservation and

The gefriggration cycy hasqumenoysiiges. dieg, 96 ﬁ@llfé% l%li?’émg%fstlon, the cooling of
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t.,0f bei ressed e.gas ats u

personal bSOl Bhe, Pibhe, PONRLYAEser i iBe e SFtargpe during

emergendlE£§itH S c&t@fquiaRes, FIHGR, ﬁﬁ%ﬂd‘(ﬁﬁér%tu@ﬂ@&@t%%%r%a%a@@ disasters
consi sts of a heat exchanger having a | arge surface

such as war ehenrthe nofmaliwater sHPRIY is edmpromised ulmanyheyeatrithedavied and

method ehio s ol PRI St SorS s bR deidihdien 15 0

LicBigd enoathrésgonl teceivesla wiligdrantwis,|sacis hd AthmWaaulivd dioxide,
cool er than the hot gas entering the condenser. The

Freon®, andrthe like, gnd gerepresses it i.qquiatbes He pressuaehs theaesuieoﬂrmmg

compres 08§y R8s IAEHEHBH,  te s

then recefv@t @ Tohdhski Z)WHCH nSXRITA @H@x&ﬁﬁfg@pﬁa\@xﬁﬁ lzfrgé Miﬁ{ce area that
The cool liquid then travels to evaporator 4,

is in contpetvath eiecudasingambignt aifodbe ot high messme@s gumpm;tges mnmof its heat
r tur n b |

content AR s S S5 ARy iy OB R .

cooler thzktaﬁle theegasfemkdilﬁg tio/eondeiiset.t Thd ﬁvaﬂnﬂ haglsprem% lidhgid iR @divels to

glcte in Fig. 1. O the tubing can be flattened

metering tdS"lﬁ? VWhiEh a5 e & Sinnké eriiges 2 CBIllARY ibe o 4 BPHBestatis expansion

valve, an& gJeH ke 1 ulcl3 and 2 l‘nk‘}%bg Qo BYrtfr> ‘i‘hg Lb§1 1 c&?& Then
ac ed to pr re sur ar ea. evapor

travels tocearapta‘hmo 4pehigh, hkerthe camiensr; edsikis lof adarge m&*fztmrwgamwﬁ which

such. as t.he radi.at of .an autonobile. These anql mang_
m01sture-conta1n1ng air can be circu ated The evaporator can be merely a length of tubing that

has been folded over on itself in a serpentine manner as depicted in Fig. 1. Or the tubing can be
flattened to provide more surface area when it is folded into a given volume of space. The

tubing may also have vanes attached to provide more surface area. The evaporator can also be an
interconnected hollow core honeycomb such as the radiator of an automobile. These and many

other evaporator designs are well-known in the art. In any event, the cool liquid passing through
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ot her evaporator designs are well-known in the art. In
any event, the cool liquid passing through 1 WO
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iodine or pthec elebihiesl aab-rhickstidlagemg etd)arvafted usetdt h ul travi ol et
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idcdrasrneIAbaYS WORks E9aspRalY wgié at @nblémcalr tegiperagitengbove
about 55°U1§ e n%rBBE{xgﬁﬁleg SRV Wﬂglg gh%bag \emper E.g% o A a %X Sg@% such as

‘tenperatur
might be &ﬁd@iﬁh&[’ecﬁhlréﬁl%eraﬁeﬂvﬁmw fru‘i’dhﬁﬂ VEE&alﬂé brddﬁﬂ@&ryﬂ{ Bmis@ind meat
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55° . sud R BER AT bR R R0 P BB 55
or below,tifiédhdeBs¥dton the evaporator surface of the device in Fig. 1, it is rapidly cooled

further because the evaporator surface is usually at a temperature substantially below 32° F due

to the thermodynamic characteristics of commonly used refrigerants and the normal operating
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55 F, such as at night or in winter. The problemis

that, as water vapor, which is at about 55 F or
whedoan13sus condensed on the evaporator surfacePOf/Us1ve3/024574

device in Fig. 1, it is rapidly cooled further

modes QAL IEHGRE BB el fhesEhsnsdis Hecero forming e on the
evaporatd? € ATRSHHRGT L gﬁgﬁ%@%[r&rﬂeﬁh} Soup55CRMIPRLY: Lillg gggﬁiﬁ Prittythe water

refrigerants normal operati’ng
on the spEAVEIFINOSV PRt Lannadesply Suficitnt ddli{i6®s hehlio 3dudterabt this
. bel the condensate freezes, formng ice on the
freezmge‘i?&ﬁﬁ"&t 2\5.3 rﬁc@‘ﬂ&ﬂ‘iﬁ Ids yp pn thengyaparatnrsyriaes angd astsastanggsulator,
isolating the @k hpdriX@ surfack PronP e Hdistiiel ¢ LA i
) %ur f ac% of tS he Cevlie?por at orls tcﬂgnlﬁgédqgﬂ}é@ @egegg ? rlltgﬁglﬁ’i’g with the
operatiog @i the davide. When thes aours the astal rémaly i teazh bff the compressor,
. ifiqn.. As esult,. i bui | ds .up on_the o
soning SOk B P T, SR A AREAHS ot i i ety
inefficienS &t AMbieH At BmBYUARREMw Sbthf36epf rom the
noi sture-laden air and thereby interfering with the
Qpeanproash thit is ereploged weaavoldmapotaics icag iyte sithpl§ rus t) device at
. renmedy, is to turn,aff the c ressor,. shutting down
higher roff{gEiah PRSTANIES | Tiihehobexorm ks thorgoling supabiliy of fgtdevice,
Furtherrhdie, i#lehd gl &fto féovelwhtsr 8th i Ehdient zﬁgf'tf iﬁ%fe&@ﬁec?ﬁlat the device be
ambi ent air tenperatures bel ow about 3B e
run as colg g8 pessible pathat the @irnds ogadell tomsalase do thedperrm Pointeif Maitdras

. [ [ t.ne, device at higher_refrigerant .
possibleshe ifofads the &R nC okt o can oAk R 36 defiee at a higher
refrigeraneeadpetting i9thub RRfld¥ntGRice itfTBAel $aBRE the 4if, t he goal

is

is to remove water fromthe anbient air, It
9} Epach emyayeditp gedyes insélidiencyrdun tadown titheds tpussniiele devices
dto al e - tg as close to the freezi
ot e &1 B SO 5 8 BRBL 8405 B Mo
and anothéralevgstan@tian. This; Aowewk,ds Bn ckpIABIVEIdthE nlRUbE §paRb-cBsuming,
ui hi gher refrigerant tenperature is thus inefficient
resolutio; ce jt | eaves water in the air. An approach enpl oyed
Wit eAUAEd PI I A Dot DRk b YA in parti
nul tiple deS{/EI?CGS and 1o a %lg?egg)%s tf}sfgeﬁ1 %lsaflhgtcyaﬁelﬁ particular at
temperattitee belompairomt 65° Bfwithat eeypbrortising ThE prRentihvéiaidn Beovides such
devi shut down and anot her device started up. This,
adevicehowever, is an expensive, not to mention
space-consum ng, resolution. Wat is needed is a
device and nethod that perforns a refrigeration cycle,
in particul ar SUMMAREOR THRINVENTIGNUt 55 F,
it hout evaporatqr .icing. The present invention )
TH beiien iiohides a deyce ha besiin e ererstipaio! erRiigeratin phide while
avoiding leR¥stthtoPTting) SAUARS: ButdRY liﬁlﬁc§ b dir 9&{d3ﬁ$11%r§ Ggh&&%gt?etré QWhter
of a refrigeration cycle while avoiding évaporator
~ makers, 4ngj hoth commereddl agd bonisummet reffiiigeratecs dnd federers oMte devdio€ESmprises a
i.di.fiers., water kers, ., and both commeyrci al and
compres<3F U8 86 Fnes it oulTE P BiRe, COMPHRINERR Ao and an outet,
wherein the @PRdeasEr iflet RUPRFBTEIQ cofBPd Bk B &;ﬂéﬁf@goﬁ% metering
outl et; a condenser, conprising an Inlet and an
Ineans, Cyupy¥Rg an inlet and an outlet, wherein the inlet of the metering means is operatively
coupled to the outlet of the condenser; an evaporator, comprising an inlet, an outlet and an
evaporative surface, wherein the evaporator inlet is operatively coupled to the outlet of the
metering means and the outlet of the evaporator is operatively coupled to the inlet of the

compressor; a hot gas bypass means, comprising an inlet, an outlet, an open position and a closed
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wherein the condenser inlet is operatively coupled to

the outlet of the conpressor; a netering neans,
w@owpoizsisg an inlet and an outlet, wherein theCT/DE®n3/024574

of the metering neans is operatively coupled to the

.. outlet of the condenser; ,an evaporator, conprising an
position, jyhstein ghe hot gphynasymeans iRlghls oparatively sovnled o thwaa&@iqﬁ the
. . podial H
comprel Y BRSIE L8 oyl Shesd oBBELE LA E AR ALL s b o e
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hot' gas bypass neans ‘inlet” is operatively cou
suréacout | et of the conpressor and the hot gas bypass

neans outlet s .operatively coupled to t inlet of .
the hot ERNoatipeh el e geii el E08s B himialbracobialles forsctuaring
the hot gik%yﬂ?d%’s fodafls; GRATY feﬁ%réiﬁ thad REu AR frBmithd E&h*)ﬂek’so?fto the condenser

out|ets, each outlet Dbeing operatively coupled to a
to the metqringmaeans imhegvaporponangd back te thej qompressertindi refrigeeation cycle. The

I ' n Vi rative urface; the,hot gas . .
controllg A he Rl ERTYBUARRARL I Bl I Bufy Tu B HRay orginate

from an§@ninbet bEpaossidlecduvided idchidih®butaot linlited @ odd& hétt 08asimer, a
by- pass nmeans; and, a_ refrigerant that circulates from

temperatifg seRsepPREIPEralyesesingoReuiisera davicerqapable pbdategiingdemformation.
) . . o r
i b RYBAAE 1SR REE K B HAErSPTBL FOBR Lol 1y
embodigests iyqladisg traoismbre memp dorsdetdcting s igitiation dhiee $orgiugion on the
may or.iginate from any. nunber. of possi bl e, devi ces L.
evaporafix pYHoHge5 M5Bt 1YAPRIAEEVEUBIRE (o fhe FERROTEiveR e hergin if
there is b®RP BlafbAK, %acTshei@ o%?éraﬂ{/elg/ SORSERTM %fﬁ?eﬂﬂo@gti&eﬁﬁle ePhpdtative

devi ce capabl e detecting 1ce formation.

surface el dol ihresgongollerc | Theinmmpna faridetecting the foinmtionrfiycelipay include optical
i ncorporated in.the.controller. In enbodinents
means tjf)ﬁé?tjﬁfgﬂggh%ﬁ@mlapo?rﬁﬁlge'neans for detecting the :
Tl dsBéde P 113§ inveftidiD FHERhe R @ HetddBing BeABAhAIINVSE ice on the
surface, each neans is operatively Coupled to the
evaporagiye pfaseiopmpsicsg(phene anpearelaseisf there is nore that
ne, each.Ls. operatiyely coupl .0 i fferent..
5P O s RS, BN G818, Eisclifi hedhimfightirice on the
evapora€io8 burflce Romprib&s @R E nideé fdeiRedcksrg the formation of

ice may include optical neans for detecting the
pecs of g1is nyentiqn, theAneans errdegscting the formation) afice erhige

evaporagsggtﬁ’fzfcg ot j O d %atn%{: ﬁé%&g%tglteosireﬁsﬁ%? gle%%kgceorug!edlt% one or

orative sueg(lgace co
more wark-lasdetdpeedturelsessitivevsabiassembly ties) obtiesletiee. det ecti ng
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%\8 ﬁfﬂ%@ tiﬂas 1gyrtign lwyepfftﬂ%éhove devicesovhich further compisas one or

more sef@(‘:))r}(f rrtgitn?efa'ﬂif B sy médnS BSOSt tRE e?@io%kgg%fé&,ewherein if there is

on of Ice on the ‘evaporative sur
more thawons; eaa(is coaried tra different lacatiort emthe easporatiwensface and to the
neans coupled to one or
controller.
An aspect of this invention is the above device in which the means for detecting the
formation of ice on the evaporative surface comprises one or more third temperature sensing
means coupled to the evaporative surface wherein, if there is more than one, each is coupled to a

different location on the evaporative surface.



nore work-1oad tenperature sensitive sub-assenbl y(ies)

of the device. An aspect of this invention is any
woenhessabhove devi ces which further conprises PCEUS2003/024574

nore second tenperature sensing neans coupled to the

%gg%rative surface erein if there i nore tihe‘l?n
DEtEng IPRIS COMPISE 3 Hermostaticsxpapsiqnoyalys ig,qng of fheabove
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being opetativelyiceuplee thibe therimestatingpantien vy vespadad iheahal comppliedialso

oo ) R SRR AL e 882 s

thetempéﬂaaué_ké@ingq;mb_of the outer nenber, the outlet being
operatively coupled to the inlet of the conpressor; a
Imany pltheployesdenices thenkoticps By-pagsaneans aompsises adiatng if o mspect of
e imate to the first end of the outer nmenber to
ﬂusmve%?@i mate to the second end of the outer nenber; a
The wplve abmpriscsersolengidiulah ashezpoSiitt inveritiog. i nner space,
t he tenP rafure, sensing bul b being operativel

! y
ABATBFCL QT this entionds tiabim pny: onspfhe alpyedsyiges, eagtemperature-

. L . ' ' j.nner space,
Sensing 1%1‘%121 Eﬁﬁi gpgnﬁmgg Prgrggdﬁ%g ke)léllqlé r{gﬂ ?ﬁlﬁg%g a%: ﬁﬁs ' the inner
The nbxerollen domptises hemipmpaicasser Senyi ofghdabidve devicesiy adfaspect of

this i t he above devices, the hot gas by-pass neans conpri ses
1S VenfiQhy| ye in an aspect of this invention. The val ve

ARQIEPE: @f:ﬁﬁ@in%t@&t%% g rﬂeﬁuoﬂ%ﬁ?&ﬁﬁnﬁ% a %éri]'h %e%ﬁ%iﬁgﬁcge?@ittg%ut ice

An aspect of this invention Is that;

build-up e thecevdpotiativs surfage.reomprising giroviding seogipreyserecansprising an inlet and
anoutlet'i ndeﬁfenden(}nld%nscgc {nl SSmgan’ & couoplﬂe Olil i th d inlet i

YBfQViding 2 co er, prising an inlet and an outlet, wherein the condenser inlet is
operatively coupled to the outlet of the compressor; providing a metering means, comprising an
inlet and an outlet, wherein the inlet of the metering means is operatively coupled to the outlet of
the condenser; providing an evaporator, comprising an inlet, an outlet and an evaporative
surface, wherein the evaporator inlet is operatively coupled to the outlet of the metering means
and the outlet of the evaporator is operatively coupled to the inlet of the compressor; providing a
hot gas bypass means, comprising an inlet, an outlet, an open position and a closed position,

wherein the hot gas bypass means inlet is operatively coupled to the outlet of the compressor and



The controller conprises a mcroprocessor in any of

t he above devices in an aspect of this invention. An
w@speni3sed this invention is a nethod for perfPCHUSPOR024574

refrigeration cycle without ice build-up on the

eyaporative surface, conprisj ravj di ng a conpressor
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i operatively coupl ed ho the inlet of the evaporator or
of ice on {hg exaparFifveiSuTaFe, 0 g iLETBPatuihsensing mepRpangHikitho hef gas by-pass
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In ¥k M98 nikitaabadhQethP&aht®d senSifg nRMRASSN gla,thélﬁ%c@gge ora

. gas bypass neans remaining open until the control
thermistor ipawiagpsst obthss igmeritionr om t he t enperature sensi ng means

Inttﬁ]eaa%boivg nfethod thé nféte%hsg%tlea\rllg lcgrspris%ts a\{\fmrr%%st%{iggxpansion valve in an
aspect of this invention.

In the above method, the hot gas by-pass means comprises a valve in an aspect of this
invention.

In the above method, the valve comprises a solenoid in an aspect of this invention.



the controller sends a close signal to the hot gas
bypass neans. In the above nethod, the neans for
wa@ledoeo1iseyy the formati on of ice on the evapor apCTES2003/024574
surface conprise(s) one or nore |asers in an aspect of
S |nvent t he_above nethod the nmeans for
Ty g‘?“e"@??’ﬁd“‘f H}ErFé’PPSHerd’PH}PE‘éeW%%Pr@%@Mrlataﬁ\?épe“ of this
inventiogUr f ace conprise(s) one or nore frost detectors in
anot her aspect of this invention. In the above nethod,
Athaspeas arfsth nveilélpacs a mgtholdéof pmfmmﬁm wlﬁigamtlmnc}tctea"iithout ice
build-up oVat Yative ga C h (é)lil 0 rgore inlet and
PO B ARRA R LRy r?E’a‘i’H éé’ﬁ‘f 8398 B’Ré B‘PI'C&EQPéISW&ﬁ?I an
an outlett PASHdiRERAIoALESEr, S6MPibiny Gn 1B AT S8 HR¥( 'w%&)eu?fhetcbﬁ‘denser inlet is
device Tn a further aspect of this invention. In
operativellysoepladith dhe ouslgt of ﬂl@ﬁp@p@SWeprQ@dmnggmn@ang Vet ) rCDm@slsmg an

inlet and?alﬁ/@ﬁ%pt{ﬁﬁ&? I;iletp??{enleg{b er Qgﬁ {nte%@ g@%) ﬁyé%r ﬁglfg?][t o the outlet of

the condeAseRpi S eRlisg azhesra@sefatt@t b alet, v\l ottlet dhPdh evApHAtile
of this invention. In the above nethod, the hot gas

surface, pcisisdieryanarais et isogeratively geupled torfhe oyt of e mefpring means
and e SPUEL b8l ARRAGTRLIBa U B P OBl 2

providing @Qw{ gﬂé%EﬁlﬁhsPﬁiEbﬁiSEGﬁiﬁﬁﬁﬁgrEH fhlet] an dutket,al@pen Ppotitossnd a closed
the controller conprises a mcroprocessor in an aspect:

POSltlon,dffthrwl dhe hat,gashygpss mgang dields oaqratwﬁl% couplas-o; the, omkt af the
I

compros{% sl Gt BEYRESHEnE oflEl ) ARLANERTbpedo e Lt he
evaporatpr avd dimigled of e mpmédekbwhemirpr i sing an inlet and an

outle provi ding a.con er, C ising an. inlet and

foud COWF%%H“M@II‘SBHEE?]‘% oF pliless, <pch Sifss Peipe gBpiptively
c@ﬁ%}l&i - alderrdrbm ARWF atphahlity e nﬂ&ﬁfﬁf &G$ReRint lo‘éﬁﬁéfﬁsqhﬂﬁe &vaporative
ering nmeans, conprising an inlet and an outlet,
surfeseei n t he i ni et of the neteri ng nmeans i s operatlvely

the hot ggg Q@g?g tn&erang %ﬂ%ﬁtnlg ?)fqar%gﬁelgr :;}6 g)e ! cony OQE : %ﬁ%vqéﬁg oRe or more

temperatﬁi/a?daﬁlﬁﬁtglm&ns %Uﬁ[lflédlﬁ) theeeipotAive hﬁf@eammhpﬁ theé Btmdi® than one,’
operatively coupled to the outlet of the netering

each is Cﬁﬁ%l?%to adifferpat logationtondhe evaporaiig Brfacer Proxidinss eantiplesy
operativlRleIda tOehteiBubludlentilE SATPALPBRe BRI iikrdp:

as bypass neans, conpFi sing an

each tempmalmsengng argnamedsossd teppsiatur® i, itsIbedtnrontth€ evaporative
hot gas bypass means inlet is operatively coupled to
swHice3nd sshiot Sighd cogigsRNANg AP thapipmnesatwistio ghescoprplierowherein, if

PR QUL Gbelciw 9BRL _hdovel 4 sP&V@{;ﬁﬂe&%&#ﬁF' Mk mﬁ%t?cfel}eﬁ sends an

evaporator or to an | nl
opbremgmanln tbahe hatqap bypass mans tﬂeeltot gabypagd meadsi remaining open until
t etf each out] et erat i velr%/, )

the contro ler receives a signal om e te perature-sensing means than is above a pre-

selected second set point temperature, at which time the controller sends a close signal to

the hot gas bypass means.

In the above method, the metering means comprises a thermostatic expansion valve in an
aspect of this invention.

In the above method, the thermostatic expansion valve further comprises a temperature-
sensing assembly .

The temperature-sensing assembly comprises a double-walled container comprising an

inner member and an outer member; a first space disposed between the inner member and the
7



coupled to a different one of a plurality of inlets at
different | ocations on the evaporative surface; the
whe4ges4bypass neans al so bei ng operatively cpupUszos/aR4574
a controller; providing one or nore tenperature
sensi ng neans coupled to t,gérpev porative surface,
outer m ' SCPRC PIHEY SPare CIFRIMSCHL Yo‘ﬁ% inner gggtber;andpighdisppsed
proximabeQonGhél HEOEEH a FiG %fnﬁ Bt BuleP MeRHRP WPt D ﬁngro%@ﬁiﬁi/ely coupled
providing a controller operatively coupei ed POPEACH
to the outlehgpfehatvaperaiemn sn ogtletelispssailotimatdte, mamidrthiohgh a second end

. erein:, each tenperature-sensjng neans asures a_ .
opposite{ e Bt i, FEIhg puEF Bemen (o BT Do P OBTABEHA CPHE to the inlet of he
compresS§tt 4 B&Ble IMPoSRNHILS iR GRRE aﬂ@éﬁtéﬁﬂﬁ@bﬂ%&ﬁ{rﬁg@g%% faifst end of

tenmperature to the controller wherein,
the outer| memberde phadimaledo gresses@ideanded thei ower emberoa temperature sensing

. tenmperature, the controller send open si.gnal t
bulb disqfel e Biskt pRge e oinreactie sEnng byl beink ppemtitely soupled to the
thermosth@EBipaAnsion ORIOB; and b therrilicoaPahAdAlsE Hish6sediil @ iAn&! sPAR! the
fromthe tenperature-sensing neans than is above a
thermal ¢prapousd being de cantacsthsthe innst membenns the taneperattirendensing bulb, in
another&s?%‘o’fﬁﬁs £0B4ks) er sends a close signal to the hot
gas bypass neans. In the above nethod, the netering
Lreerabocompthods shahdtipas bpphatmeane xORPHsen Wlteia anfspdtt of this
. . as etﬁ% of thi é ' g‘\éent ion. In the above method, the )
Invention. ahoyejmpet ‘%i) ! JRbR compuisesta solanerd Bowspecs of this 1n_Vent10D- In
t t s -
e shond DGR AL SRS RR FALp STBL RIS £ RSt o
a thermistorip an aspegt efithis innentionpardn tierabose nethods, tire oheralleAmay
. first sgace di sposed %g%y\een t.he i nner nenber and the
COMPTISCA THSTHFO%TOYIBAB pRer AISBBIRYBEAB74  outer nenver; a
I$ 86ORPedt I e iR PAHRONTHE MEADE FlrRE ifudeld g»rd\)?ﬂ]ﬁ% a dource
an inlet disposed proximate to, in and through-a
communfcatirg wish dheofongriollens Ukhersignabinarce mhigeinchidetonb er more of timer, a

operatively coupled . tq the outl et_of the evaporator;
temperarifd Seyng frednss Bullarin ies dethetion TepnS; 1 some TpIgRNG the method
includes 8RA&REvaNghch @pp@Bidutcehe first end of the outer

menber, the outlet being operatively coupled to the
In embodiperts vith aip ong gigpal sawree.; thesipedl Sperce maydsaded 1o altemately

: j C [ r roxjmte to..the first
sivate A ARRCRe AOC BT L RPL SIS Sobubl e
timer mag s theftithérato alterpateiesipreil theccohGOMEt8 bt wats SMtbddastivadithe hot gas

di sp%sed in :S)Ee I nner_ space, the tenperature sensing
bypass msans, Ip sethods ok the inyentipn declplingmose thas one pigpaksewrse; each signal
. " (@)
souree Y BERSARTAEIH P o RRReRl O RO UL S e e
inventiorcmay actudeithdstefhef cansiag arsegnhkfroagie bheore of a timer means, a
in her aspect of this

t enper at ur e-sensi ng bul b, anlo)t .
temperatyeg SERSiEARCa]s, A1 95 JBlGetromARI40 bE Fiseits by ke eytiolles causing
the contrBG S aGRAR ths 85t Sas\ADYR. ARAMUrBSPHEMAL the Mo causing a signal

from one or more of a timer, a temperature sensing means, and/or an ice detection means to be

received by the controller, causing the controller to deactivate the hot gas bypass. In some
embodiments, one signal source is responsible only for causing the controller to activate the hot
bypass means, and another signal source is responsible only for causing the controller to
deactivate the hot gas bypass mean. In other methods of the invention, the signal sources may be

used for either purpose.



invention. In the above nethod the valve conprises a

sol enoid in an aspect of this invention. In the above
woreaohotis48 each t enper at ur e- sensi ng nmeans i ndepRCEsL00Y024574

conprises a thernocouple or a thermstor in an aspect

ggnt Pi)fl 'ef’\ﬁﬁg‘}iﬁz}%ﬁ&d%&%ﬂtﬁ%ﬁgﬁ rret hOd%IOt%heaspect

Brief defcription 648 M Aes: | N one aspect of the invention the
crﬁnd further m%l udes providing a signal source

Eegunesrdre pravidpdwolely tored terreadet ineundetmdiigyhainveation: They are not
i ncl ude, one re of timer, a. . tenperatuyre
intende d pifcpdthEEohsflod imiting heepiae B s THESHEn i Ay gner
whatso&EB0di mants the nethod includes ate | east two such
signal sources. In enbodinents with only one signal
Figured is nlschemagicaepressatation why pher mmﬁngeramt Q{chadeezhop
te a act|vat 1 he.hot b S . nmeans
Ml P8 o 3t B AR b Rk B i o BT 45 disdivention
using atca;ﬂﬂﬁ.rytrﬁetahﬁ@fﬂéaﬁ@dn&i aYidd3ad bylpass. cont rol | er tO activate
nd deactivate the hot gas bypass neans. |n nethods )
Efgltl‘ﬁ & is avehipmagis representiting ohradrigeraliororislesdeyiee of this invention
ﬁggy I y be responsible for
usmga &%ter?%ég%azlntg E@%’P“Sépat% bg' %ra For exanpl e, one nethod
Flgurh d is b Bot@niatio Repregeniakioh vilgtehijRrBtedefding a448inBY 6F this
signal fromone or nore of a timer neans, a
inventiQeper at ure sensi ng means, and a ice det ection means
PR 55 ? & @éh‘éﬁﬁt@%p{;&%m&ﬂﬁﬁ Bﬁé t)&{ion %gH abiide of { invention, that
controller to activate t gas ass.
portion peing Iaepiunahtyi afdee fdmmatidregetediors an mmapomugdﬂ Elirfacéf oftgifiedd hot gas

a tenperature sens
oypass S b chut b e b SARERE e To o Bul DoBayotisuon e
evapor#ti98kirPade€r , causing the controller to deactivate the

hot gas bypass. In some enbodiments, one signal
Kigyre 6 i$ & schenybin s¢rsesentatipy of aarefmgammgcyctaedezymetqfdtebmr

e the nd anot her s .
embodifyn it she BN Ed IR ipe AT SR St A B B eplsfipn with the
controlle deactivate the hot gas bypass nean. In other

nmet hods of the invention, the signal sources may be
used for either purpose. 8 WD 2004/013548
iDeﬁnufﬁ%/U52003/024574 DETAI LED DESCRI PTI ON OF THE
ENTI ON Bri ef description of the Figures: Figures

Artﬂnqrro@\tmnée theand ad usedl heikhull gncaf A8 knodwin pshedtaé aneethed for
he i nvention. They are not intended and are not to
timing qysnfé Reduding uigot |hinmef1 (%8 tiimRg Qeganiseral ity thecarrallon such as

timing diftuft Y a WRES foce%@?ﬁs%ﬁ%g Ble colilr8if® 1 1S a schematic

repr esent at rior art refrigeration cycle
éleusecddleréin,gpﬂrefrigerwt”enm hrefinigedant gasp redsentod floid thit, @ its liquid

o oG Y e Sl T, S e are
ammonia, sulfur dioxide and Freon®.

As used herein, a “compressor” refers to any device that is capable of pressurizing a
fluid, including liquids and gases. In the present invention, the compressor is capable in
particular of pressurizing a gas. Many such devices are well-known in the art and any such
device is within the scope of this invention.

As used herein, a “condenser” refers to any device that is capable of receiving
compressed or pressurized gas from a compressor, releasing heat energy from the compressed

gas and converting it to a liquid while essentially maintaining the pressure established by the
9



Figure 3 is a schematic representation of a
refrigeration cycle device of this invention wusing a

wa 406358 | Nng neans and a hot gas bypass. Fi guP€r/uS1083/624574
schematic representation of a tenperature-sensing

ass y. of thi i hveng i on ure 5 is a schemat.ic
compresyQI, 3@?& Heupssore ﬁke\ﬁls& Sl 1kgRBin She i, amclanyisuchlaios 1 witin the
scope ofltmg@,wehggn that portion being a plurality of ice

formati on detectors on the evaporative surface, a
Asarsed bemwi :at“n@smnghyms Sors{nsdtenin gadedrideli @othaefer ob hnyr deV1cc that is

: t inte ne two to prevent the |Idu
capable 3 ¢ii/Re il Sia et afniicn o pgtang e3beling it gt § Second,
reduced pRBARS BtPSURA SlchRdevRES IMIRIGR! WRRLW YialiBioE\d Shx féfonf ce, an
reezer enbodi ment of the invention show ng sg 1
orifices mmmg adlagting pists 8 Eowi rnstuQWmmapdtanombwan& atthaemostam
fini Limer an
expansif YA o, G P R i oyl e AL R R e are
within thfe@bopdoﬂﬂﬂsgnﬁﬁﬁﬁﬁ,s including but not limted to a
timng circuit integral with the controller, such as
Asiusee, ger@mﬁ 81 eVADATAOTOE Aib VGRSt Asseably zhoth Fefer equally to any
device, vﬁﬁ@lﬁ ?:I%Jg e@aﬁ? e%erﬂﬁ‘g %E%{agésa alfed h;efé;ﬁ Jﬂ? "’\lz{%ora{:ive%jl rface," over
which ait cm‘mmdmgfvmtm \h@Sr majb oirbulatg V\ﬁfhl thé rd3alt evut,tWigdn @ teiefiture of a

| es, vvlthout limtatiaon refrigerants are

liquid wi SYADQIHI i ﬂ?&h@%@%ﬂ@nﬁfe@ﬁ air flqy R aYPr W Malch yaper in the
air will coR@4RE 68 TR extérﬁi‘rf‘%{lffa Qf Y g&lafo‘? ahl g}agitﬁtl&ﬁaﬂg Mo§ & pfit

pressurizing a ur d, i'ncl ing I'iqfi and gases. In
while, attthesaoreetimestthe qum'dtiil tre,eveprraopmpoezedto 4 gascapabl e in
particul ar  of Ssurj, z as Many such devi ces -
Ao Bt B o St Bap T e, of ot & fypass device” al
refer to aVHétheﬂvﬁlE’l?lsﬁﬁﬁﬁﬁe 8f corltloBab1y \d@ﬂér&g a §ot ﬂﬂﬁﬁf}oﬁe{fﬁ%ﬂ?cﬁim toa

condenser” refers to any device that is capab

second lgaatien wihexp thereri nqaa ey dhridin spek s manngretiatghs two fnida mix, while

SN IR e
second 1dvatioh.aAnt ”trf(i:% REGS6 Wlehs 654 Rdlil.s Wath R¥atahs a%oV\Qs bypass, an

2004/ 01354 US2003/ 024574 conpressor.
"open signal/| refess t@racsignal dygt.cuhepapsei vaddwrihe hot ges bapassms&srﬂye hot gas

bypass toaéjﬁgg eﬂg\rﬁgﬁﬁ/ thg‘a h! rge"{ﬂ(le F)I 1?](39 ana\> rn?£ gm?l é pc%o? rﬂ:u{]ci/ egct)er{y(e)r?’sgly, "close

signal" 1sba)mgnarl elﬁa&,r when maaivetew the hbhgds bypass;:@eﬂ@éﬁ the Qf)tdga@ ®9pass i@ close
rst_pressure at_its inlet an

thereby ‘%&9@&?‘1“% aleﬂﬁtx“l& fufiay afhot saswahdhe caobligeidd pressure
B t“cbﬁt?olﬁl‘ﬁ r?J &’etlrve hlS ARUDCRS: the 8«1%\’19@13 AbAOYE opening and closing

imtatio l'e orifice,
such that only that amount of hot fluid is delivered to and mixed with cool fluid as is required to

maintain a selected temperature in the fluid resulting from the mixing of the hot and the cool
fluids.

As used herein, a “’refrigeration cycle” refers to the well-known thermodynamic cycle of
gas compression to a hot, high pressure gas, condensation of the hot, high pressure gas to a
warm, high pressure gas with concomitant release of heat energy to the external surroundings,
metering of the warm, high pressure gas through a device permitting expansion of the liquid to
afford a cool, low pressure liquid, evaporation of the cool, low pressure liquid to a cool, low
pressure gas with concomitant absorption of heat energy from the external surroundings and re-

compression of the cool, low pressure gas to begin the cycle again. In one sense, the
10



orifices containing a floating piston, a flow
restrictor, a capillary tube and a thernostatic
wexpansiseh val ve (TXV). These and ot her such dRYI/UER03/024574
are well-known in the art and all are vvithin t he
tion. As used herein,

reﬁ‘lgem%?fgﬁef?%fs&f)nme?reé Fpnbeeav%.%ma%%an% A Bpimcongceith the

outside A Hﬁl dvépbQiR @Mntaﬂﬁ Wa?e‘f 'vag&" 4l theg e}aﬂfrg &f B obl R4uid in the
surf ace area, ' ed herein, the “evaporative

evaporajor if bcle)w the vlew pomt iof theamr, tmomamrrwﬂg:ometrfse ou algooutsidgy of the

{ th t h the .t t
capr EAUFRE Y R AR, BRSSP RL B consars
a water&@inﬁt'al%eaﬁlﬁ' s Well ab h@éﬁblﬁ% AYRE. With I\é@ﬁlﬁrto Yl?éJt@ﬁné ‘Fhott hewarm” and
air wll condense on the exterior surface

“cool,” axhep @@fat‘tmg tartler refrigerand liquidégas psed iphedeviesf hera;m m tbbe

recogni %d @?ﬁ@g%r‘?gﬁé ar%ggllngige(t@g%ﬁj)hlg ﬁtilﬁ 8on%ﬁa ggegstg%%ﬁ,% &, ~hot” is a
higher te bra@ia (P SSemITBAISh is higheterdpératayePRas “61 P CR s @inkcessary to

er to a device which is capable of controllably
the unde@taind@lgu Figperafion of tha deviee apd methpd of thivimaentiom to @p@k in terms of

absolute Fefrﬁﬁgat{xxﬁgg} Efg) mﬁ%?ﬁu}#g reﬁcép% whefe Wﬁ %é)rgsgl& sgts c ecP%sg these will

depend dahersrigiranased) thedegredi (fffp&rseiﬁzaﬁaﬁ Bf theatfriabsat i 1n the compressor,
' connects the first location with the second I ocation.
the amagnt o1 el thapgstherremoyesl igorg ke kat, bigh prpssure 2oy inrthe egpienser to
obtain atﬁ’cgﬁd hat. rz]lg?%a (gﬁﬁer%g (1:521:%\2}% f@é}&gﬁ%ﬁﬂ%ﬁy g{aogé El&ﬁe& fh e art using
standard mﬁﬂaedyriaeuhpnngp]ss bypass to open and al | ow the hot
mx wih th fl ui nverse

and
Aeiagebfeing § Haperafics ssing ageog RR(er (HLAEY SR e Bpie o
measurﬁ@@etﬁgéraﬁ?esattby fic 16eatisf and nBlubsy, ﬁﬁ%utbmﬁﬁétfmt 8 @S Rieter, a
t hereby di scon nui ng the m xing of flow of hof gas
thermoqquph:,aﬁ@rmmtﬁr alnddmldce By “controllably delivering" is

nt at Ihe s .capahl e .of . openi.ng. and.
AR B A0 & opltRlerd For o ARPURE Rl s3REH 9 Afipeiog vent based
on a reddBlell ¥RMmall Ko erfple] %&ﬂltﬁ@llbﬁulﬁﬂqjeceﬁ%ﬁg ﬂm@@pk?ri’a&odigﬂa@ ¢rom one or
to, maintain a selected tenperature in th
more ofraclimes, A feIparaHTe 198SIAS Kieaws. of ar ise daigetingaenntseiscepable of causing
the hot @s ﬁss té%Péllﬁ §§<\:A1§&r %g Ehneggbf’ née%tmf 093) @1%1? ﬂle réx%neg of hoft g'gssand cool

liquid. @m:mneﬂsn 0dy t:cnnmdeoﬁechhmgil ¢le@fi6al 108 opical c@ﬁp@iﬁéﬁﬁsﬁiﬂ cothbinations
t he hot, gh_pressure %as to a, warm hig
thereof. p¥ne%gli9§®ﬂga§efmrﬁ% craborimsntk Girthis inveation adaonﬁ@éqr CORPigEs 2

rmcropﬂo?e E&e 155646 @ﬂlboﬁxﬂ{eﬁﬁuﬁfé'cﬂﬂﬁo ler'ﬂ‘f‘aéﬁﬁ&&ﬁ]oﬁf th gg%rsmnce For

pressure gas through a
exampleﬂpa:mtmlnr oduld be a Irmcroprbctssor withan mtegranﬁmer I ow

Br ssur fetgtllée ui d flon ]v \%gr Jg* O%feégg% o%ﬂé&%@%ﬁ%g}?\rﬁngeratmn

art devi@D&hRbIg & 1ﬂl%ﬁ{ge%%h n%stérﬁ?fﬂrtcgﬁ‘sl ﬁl@ reﬁgiqsmn of the warm, high

sur roundi ngs and re- conpression of
pressurgliquid gpmingsom shexogidenschef sugh b sysiera |tcna cool, Mepxsmseehqmd

V\D 2004/ 013548 PCT/ US2 A r ef eration
A0 Brelthetfincn 3F el b R BB e e e Wl B
refriger@idn drid&add &t contrblf the mount of high pressure warm liquid that is expanded in
a TXV at a given time,

As used herein, a "temperature-sensing assembly" refers to a temperature-sensing gas
bulb in combination with a double-walled container and a thermal compound as described

elsewhere herein.
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out si de of the evaporator contains water vapor and the
tenperature of the cool liquid in the evaporator is
whedoemiisie dew point of the air, then water w PET/US2003/024574
condense on the outside of the evaporator resulting
\ enoval mthe ai us, the refrigeration .
cFJP"éT%LW’B%O‘E‘é‘ Liersied ma?%ﬁ‘@? 1St RFRRASPIGHSERS a'&ica‘ﬂérqnsfer
tempergred df de@a&aa ﬂgoﬁ@@gﬁm oY b BIROGH tHe hﬁt%?{]\%@lﬂ?‘%?d B@yrately to another
war m [ofe]e) when referring to rlgeraty
reglon¢ﬂ2qm1u{thga§th§rsm:temai the device herein, it is to be

PRGBS dnle RSl foeets o Betitaiteghi g pt mner and an
outer whig BR@h 8Hde BebiRh thehdr Ah exéﬁhpléhwitﬁo@ 1ivhithRieh, erar@ﬁlbﬁt\%lfed

than "cool." It is unnecessary to the understanding
containeyris @pemqno"ﬂlemos% endecti £ Ehenmbs mendditiedin 4 masner that will be clear

o o A 873 S S b S

containétOlof bhis IReAtGE these will depend on the refrigerant
used, the degree of pressurization of the refrigerant

A8 Uﬁ‘?ﬂeh%@ﬁp? a@e@) r01rcumserﬂzﬁdﬁ byita mmbﬁracfetsrsanplyugta viobume within a
r emoyed

containfr R FE Rt i, g NehfinP i G4 & S Dikemog of b wheein
the volinfe Is&@@Afjubdy (ﬂﬁérﬁﬁﬁ’@d%ﬁlcgnmecf lgc}ptﬁg it L+rﬁfée 'ogsﬁen:%n ub, Thermos®

using st andard t her nodynami rinciple
orbottlcherel n, a tenperature sensi ng neans” refers to a

t hat | I f t t
S et R R o AR SDSIHICERB BIACE] T 1 flow pathof a fluid
ina conﬁﬁﬁ SHEH WAL to ccﬁltlnﬁ@ﬁf)ﬁﬂ%oﬂlelfﬁnd ﬁlut:»tl'}{%r th?t gfouﬁa %et a&b‘ftlal obstruction

li ke. As used herein contr ol ers
such thaj éhe @:féecnheienugﬁl Qfalpapatb obthedhud ﬂmglgnrthebﬁﬂed Iameszl greater than it

recejved nal r e le,.a controller. up
would g8 B 74 #8cs o s TR infhy 8 P oo i 7 iy g that part
of the cénduiitT®longdr.t enper at ure sensing neans, or an ice

detecting means, is capable of causing the hot gas

By parddherain.on ot gas hﬂp@waéwd refiesrte By panmeriof galvptletican be placed
ina conhnﬁ n{‘ldéh rzl%ﬁﬁnep&% %’s n tJh éi'l'v? ps@PFsoogltprr&n{n?s the flow of

y conprise nec eIec ca

a fluid thmmgh) tertondoit. Exmbplegtwltmat hmhai@rpbf hdtizag bppRs ealvésy/would be
preferred errbqudl ment of this invention, a controller

needle Vé‘!)‘f?ﬁf%‘%%"%‘ 8 2B eraalpiston polercighvalypmand aese-Aiffereniial solenoid

valves. control ler may incorporate the signal source. For
exanpl e the controler could be a m croprocessor with
Ah’sd)lnmdgkmtfers tovbe well-Kriowar contrbbdevicesxipasia iehuotrombayesticdorce is

efer to the well-kpown in the refrjgeration .
used to 3 A plPe, TutRoYGE Tl CLRICH CH IS B SHer Gl vich OF aReihFicgortion of a

device coRtSiR aﬁ&%n&ﬁ@@ﬁﬁl‘t%ﬁstg 6 ﬁoY‘@l‘ilm ethi gh  pressure
liquid comng fromthe denser of such a systemto a

@mﬂelsa@vatpmss@m@lbfwgdn WsaQnsed herein, a

"te erat ure- s,en ferstoth

b PR Bhpfir TGS Purdebise b iRt Srabd ol ppygen. Common
types of%Bﬁé Sdrerdth8 afdDebbnLdisdHatle RNEREIH! LcMdRtl dblbdrit éﬂerator an

is expanded in a TXV at a given tinge, As used her

electrostgtic sergselphant &Si6a1ens- t@e@gg@rmg)lr yAny ef éqese oz9nQ generators may be

v iSRS S8 . B PRI o

inventioflipaceledigdtatic ozone generator is used.
"Fritted glass" refers to beads or fibers of glass that have been fused together at a

temperature that forms a relatively strong glass object such as, without limitation, a disk, a solid
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el sewhere herein. WO 2004/ 013548 PCT/ US2003/ 024574 A
"thermal conpound"” refers to a material that is

wao bhesoosesiduct i ve and can transfer tenperat ur eBCT/US2003/024574
det ect ed in one regi on of a volunme of the materi al

ui ckly a ra o another region of a volune
glass tubgf a3k e% t 1s s "d RPEQUS; (R permit agsgs fedigpgrsedirough in
bub t "
ubble s{;zg@a?ﬁﬁggm &’2 £hie b8 g%g %g pﬁéedelae@gh ﬁﬁglakg‘é‘iﬁﬂﬁm device
is a devigd whishtis plaeddt iatai wmser @ﬂleatlmsﬂreom@labaﬁundeoaﬁ avaperatorsand which

non Ther nos &l DS dified in
is comeG8TEh. 022 genpt sust il aoncTrer dhpoawetaton iats tpighand is
d1spersedliri srﬁkﬂﬁ&f’ob%% 1ﬁt‘69wzﬂér~°1§ |tﬁ{§éﬂll%§t1ct}?fe§‘ér{?olr"\0m d conprise a
doubl e-wal  ed container” of this Invention. As used
Anhemeconplshisdedeviseconsising Ao diﬁymalanm:ds Jmmefdeerush that a
| ner_such

S T RN T T

differencEhberwaen(thd psihtsa bottle wherein the volune is uniquely
det er m ned and confined by the inner surface of the

T@g dewg @Blnt 1R dintsmperpturg fo Which jai, musg bg g@(dech@tr@nﬁtanlgpressure and
water va]? o];l e tt Jnnr &P&r ) fr{,a%h gatﬁ?‘%ﬁtog a% 8{; slﬂﬁlr%tgont eﬁ%s?s(,: e%? & hol&mg the
maximum (antdunuﬁ watenwapgr podaibld hu givml&tnpﬁﬁgﬂ& bid Preddu@e Mathbitehe water

E%‘élt bst ruction such that the effective Iength of
vapor co Swgttﬂ Tigridyader A tempeRRERSPelove th lem Rainta pagerivapor in the air

pre01p1ta&%%§‘h§ﬁ1dtv5‘£& it would have been in the absence of the
| e and, thus, the residence tinme of the fluid in
At hmprqpamessoo'f refére tmm@tﬁgtatédscimmgmmaimng teaditheet, togi@and
- hat qgas.b pass va ve! refers to .a manner of val ve
conteol ey 3E gl Fesbipt i XESuiBRTCP SRR COmRRHR SHORHRY
A@%éHH& ANgh Qéxﬂ?*a% i hEredab LSS B BF hibits the
| ow ofe a fe [urd th'flougfﬁ he cggﬁdgﬁ}{%lgél%ﬁ
WIthOUt limtation, of hot gas bypass val ves vvouI d be
needl e val ves, stop-coc .valves and internal piston
sol enoi d val ves and zer 8¥4P#{® enti al sol enoi d
Figall VieRichAchentRBOY Gepiét§h BFidr 4:9 s&ﬁ&rﬁ‘%&g&ﬁﬁwc@@%ﬁée, is
evi ce wherein el’ectromagnetic force I1s- used ve
deSCﬂbeChlnpth@JB@ékgrouﬂdeseMEnent of which can cause anot her

e or oth V|cecnta .
TS Vit ahneBRgs iffeDB A 0 e gy Inesi b reiBe RlickEgAE white
avoiding @cetfbtrﬁﬁtwﬁ 6h YEERDOYALi 08 T8 e While the devicd willopeP#t€ Without icing at
generator" refers to a device that produces ozone from

virtually any, teEiperatyamib is Patflwé@l}owseﬁli shlowgamlkenittomperaiueess i.¢.otepipgratures
below abgl'.lts'fa%l"}zi:}r Eoil egfgﬁg t%%n%%%a}uggﬁ %’{to[r Bglag/nta ei.egdl (Lglﬁ %2% F). It is at the lower

gener at or

ambient ﬁt @mﬁatﬁté@ﬂlagﬁi@ 1@?6ftlculﬁﬂy pEEbIéMARUNAZRO 8 EEREBN IS SF the
used with the device of this invention.

greatest %\%VEV , anbient 3iF Eawaratyre pisaneant b tempayalurecoftatmosphieris air
external to and in the environs wherein the device is located.

A presently preferred embodiment of this invention is a device for avoiding evaporator
icing at ambient air temperatures from any temperature up to about 55° F.

To accomplish the above, a device of this invention comprises a hot gas bypass that
permits the output of a compressor, i.e., hot, high pressure gas, to be mixed with the output of a
metering means, i.e., cool, low pressure liquid, in a controlled manner, at a location proximate to

the output of the metering means. Examples of useful metering means are a simple orifice, an
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invention, an electrostatic ozone generator is used.
"Fritted glass" refers to beads or fibers of glass

wo bat/okssve been fused together at a tenperat UPET/URRID3/024574
forms a relatively strong gl ass object such as,

wthout limtation, a disk, a solid 12 WO 2004/ 4
orifice wmﬂmm&@s@@ﬂi?@y s of pikerRstafl eXignglon BliE (RGP~ The bot
ith
s byl BSRUFTCHLN PN 21k RGEIR ntonesshbodh S9Regi vi
one or mcﬁ@rsfgiaal sbardes euthresrtanrs, ite d&ttc&@ts,gtrasmpdaspes@smrs In
vice" is a device which is

Embodimggls i IBAPPIELES S Pro e GIBRY 27 PS B gric 4 ghe let of

the evapo%}b{: & B@:&fo%g oh %%a?éﬁﬁ% ARMREATRE teiﬂi‘)‘e?athfb?densors
ozone rom e generator flows through and is

measure tﬂlle?.qupesadra of therliw piosdvint Bguid mlt@nn&tl@revlanomm, if the sensor is

t th
jocsted bS5 EEBhSr et B SEENEE, bR A uce
WhereverFB?lt 80 Eirflce Fhd {REQRNS Blacsd, a8 providRs aiinabevirdspending t‘hat
contact is a neasure of the tenperature difference

temperatlhetto\ﬂemotlhrellfpo ilm thys emh@dlmawlﬁcﬁomroﬂwscomvéw%ﬁ}f%\‘ tampegture set

ch air
point and g psEporet Roif WG B Shpf AR Lol BaP eh¥ftresignal
to the cotbéiee tHaf isS bk bélbivahe RM féhﬁ)eﬁitl[re is&t podttdihegontrellermausestimhot
anount of water vapor possible at a given tenperature
gas bypawntd opena Peumisting hot@as fromehoardst of (heROMNressak Vit the cool
r
i ol A SR TSR R G
vaporize And Hb&3moP ABNOES sOimiicti Réat fiont lthe air flowting pedrable evaporative surface or

containing the arithnetic, c_and .cont
from the yafeg gp]@qeyglpgdlgﬁr@% Thys; water Bl} &le egﬁgorgtk%pcw{%ce is not cooled to the

freezing t)ﬁiﬁ {I{dcl{& l'gggout W@?@?s : O&Eatﬁfe‘%gﬁ@inserﬁﬁ aks@thl BeiheicBntroller

erm 5% of any val ue gl ven.
that is at Bt shnwssh@Mgh émperdturaset point ¢hecrontroter Qayseagtbq: ptsgag bypass to

art standard ref.rigeration ¢y
cose. TR B R A5 L SR8 o e of e
temperathfévcff Mhd BLid BoRiBSthtShgh thledapBratdrahdy Otﬁetreﬁire Soﬂ the @vaporator surface
efrigeration cycle while avoiding ice formation on
and of wattes cavapsingon that sufacac dhe (@mpegatiid dasyWaler ai the ypReRte
hout i.Ci V] AR
surface 063 P@H}@PF gh% ragl%r %)llv‘\a/}/yawe‘ﬁ%g %,p@xéérﬁg h 1rcg goﬂrﬁitlon which

results 1II RaXRHua sffiefencPBbBVh 8l bf bhirdcting ds ameln vater as poss1ble from the
tenperatures at or be|l ow freezing (belo F

32
ambient air in pentacs wath the ayAperativaiseriaceipd aXeidarce Q Wﬁ-&% gue EP
tB é |Zcul arly problematic and the device herein is of
evaporatphHCZlfi%sat est utility. By "ambient air tenperature" is

THEBRN fastUypadsesTilss aiventiorniap compyidees unit with a singleiniet] anﬂ asingle
and in the environs wherein he d vjice is lé:ﬁ ?g‘ﬁ
outlet, inpWhish Aaseythepefes is wyaky pRsdny Pladipdng fy Theietjng means
(or the &S dRboYS Fhidg, SUARANF saking is the same as the outlet of the

metering means since, as can be seen in Fig. 1, the outlet of the metering means is coupled to the

inlet of the evaporator). However, it is within the scope of this invention that the hot gas bypass
comprises a manifold having one inlet coupled to the outlet of the compressor and a plurality of
outlets coupled to inlets at various points on the evaporative surface. Such an arrangement would
generally and most advantageously be used in conjunction with a plurality of ice formation
sensors, likewise located at various points on the evaporative surface. The inlets from the hot

~ gas bypass manifold could be located at any desired distance upstream, i.e., in the direction
’ 14



icing at anbient air tenperatures fromany tenperature
up to about 55 F. To acconplish the above, a device of
W@ hiog/o1aswent i on conprises a hot gas bypass thaeCT/US2003/024574

permts the output of a conpressor, i.e., hot hi gh
pressure gas, to be m xed v¥rththe out p g\gl} 1
counter malhé ﬂqmofgﬁé&r@ram inpthe sygein, Iromp e 3e08 s, qnqtﬁeamf spsgs a local

formatl d%e?l o\?&flﬁ%@&?% s1|gﬁ'§1 16 teQoRk IR \{'}ﬁéﬁ(inr@h?wbﬁld sEH&a signal to the

ng nmeans. Exanpl es of useful
mamfolmbd ?ﬁdnr;l githearismiatibnaa solempdié operateil velve apstt@m/fbom that sensor. In
2004/ 013548 PCT/ Uf ‘83/ 024574 r| fice wi.th a.fl oat %({1196
this magyjes,maeeisea 1acaheanugl f e fRmpsrature; b e %‘%Ba&ﬁsw"
T, 1 uSSRTWRIC Adrly Mige
possiblg Pk vica i ﬂ?&‘%ﬁg&i‘ﬁ%‘?? B petcati pSETT W R 2y e
evaporatiogsutficeatedeing used. one or nor e SI gnal sources such as

timers, jce,_ detector t e .
TR TCETNCAE
1nvent1&iai/e bSpdth @G d réttig¥atiBd @ydl@whil@a\l'diﬂlﬁg evdporitbeicing, at virtually any
vaporat or or at various |ocations on the evaporatiye

tempermmﬂmmveif hieis pertisaledly whigotieringpLexticaiecongitions 1.¢., ambient air
oGRS 0 G PP TS MFHL FyTRAEA R Bp vor
long peh@cllsec;f doRtihllSus® %Qggﬁt B tenfPeratili8s AVR@bSuLT5e FohoWwbeer, a device of

evaporative su wher ever on the surface the
this 1nv61ﬁfm0nay ﬁlr}hleama’dpnmmk the oeleting naeags, gﬁhﬁn@ﬁé expangiondialyg (TXV)

to that erature to an
that s comBRHRHORE TG TIERYRS DD ASRBITGed XY St PenSer i
temperzﬁfire of g}lﬂlt er@é}% nivEPorhRF BRI ks 5Eby BbntrsMinl the Whdint dfdiquid that

ure sensor sends a tmerature signal to_the
reachesabmvapbtmr atlany given simeanthpethamby injeqting hob gpsainte e diquigstream

entenng&gﬁva%ctg?ﬁ)ff ?F% %lﬂ e?rlegsgg)lf i rr%&{]ﬁhtkb%tst tﬁgttsls b%f@?ﬁéerﬁﬁres above
about 5SOFPS £X30¢an RdtleXsolde lof tHe\Pork264d oft ihe hoflg & Bypadsty prbeiding an

évaporator, warm-ng it. The warmer liquid requires
additioha slegrbe af camel of thedemperpiurd ofdiquidientering theevanesypep BEVs are well-

h heat fromthe air
oo G b e B B e b BNE b D00k e
temper%@tte enSiflg LR nAdYABREAbIMRr&H WIHER ptovidesla degee @d TOOV térgrol
ree2|ng poi nt "and no ice fornms. Wen the tenperat

prec1sme¢msmmmtedthb asisvgngpf ihés Inyeationriq-Ghiallovsipgetafion gf the device
e hi t et point, the controller
withouf S Reqe P i E SRR L. M6y

yp’ass 0 cl ose. Thus, the hot gas
knhe éiratﬂrdﬂééh‘sﬁ geassermy sqmprines b diermui wéil in Whiah tai standard
egree F, the tenperature of the

g .
temperammmengmg PR plachd t@xﬁlﬁ@?ﬂét being C%%P%?‘L?ngsl tgrapifily transmit
small cﬁmﬁg r@{h%ﬁrﬁb'%rgﬁ&eeof e a the e&@%@a@&%d@ﬁt f'thé dhperature-

enper ature e water on the
sensin®@MAP Q/hidh oté thelr pracisely anntm} thempﬁ:tfmonelﬂ thzet TEVE digpaacamplish this, the

arely above freezin th whi ch
therma} well hassa paftled fNnyA% chV\t(nljlf E)th%t ?ﬂﬂ% ﬁtgeaafnt passes before
entenng)ﬁliJ éb%bbﬁgora%%ﬁ e"iﬁéf@ﬁse?&e REIAdIRE @nfeifl Thd AMulaRPAce b ensure
I n-cont act he evaporative surface and
that teidpe@hieacimngés 1ddhmhqu1drmfd8@allt@fe wonspuited torthe el Af fap thermal well.

The spé;cquﬁettelg&;:qq%tg eg\){ a%areosfqptglﬁ!g §1ﬁl 1d g’tf :%lggiat%e i TR5T %€ B filled with a
highly thermoconductive material that efficiently and rapidly transmits changes in refrigerant

liquid temperature from the wall of the thermal well to the temperature-sensing bulb.
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outlet, in which case the outlet is usually
operatively coupled to the outlet of the netering
worean®135¢or the inlet of the evaporator, whi chPCT/US2003/024574
practically speaking is the sane as the outlet of the
g&{e‘eri rl)g neans since, as can . be seen in Fig. 1, the . )
Vise o thip Hyepilonmay glspEomBriseone (i Merg fiost $eReors piagious points
on the Rferfol SmPNRRANRL &V Bddekilicing diel]
o RerloR SufAERR (B! Haporaldd 8 i hadeicih dllekShilidis AGORE hiperature
or prolonged é@itthubhey opegatameconditiens. dérogt dettctars, twikcloarielcapatdd oft degecting
. ...compressor,..and a pluralit f outlets coupled to .
the initii{iSBnaian OhigF P ASOHEentie o 1108 T pforta and Boaldhtedised without
modificaiewah adlel R G2 MR invERidnd HodRh&! Aliley tl?di‘ldop@%é in the normal fashion
advant ageously be used in conjunction wth a |cﬂ urality
of convestiongbfress deteciosnansisiimplysum) off theicompressert ié frosttis deteted;sn the

i Nt n th vaporati.ve surf.ace. T inlets. fr th
present {lhigh, % i AR 5 1 CudltineBfom il isoRieSgy, Whan e
controlleie@teioes adsighﬂrffcﬁn e Shdseadlibor! th&t-ice isbebiMBindi th $6r ANhd dicinity of
WO 2004/ 013548 PCT/ US2003/ 024574 counter to the flow

that senggr, it sendsgesignal tq epenriee beigaehypass.obe s geehypass mightbn a

r S iqn _of .i it .would, send
prograniFreR St dor Lke grocBleBineibefino bf fipe i Woisnaan
charge cfibgb ghs i dnjedred im@ teflijuit énteriipatie evipoRaod. THesd barsis @0 hotas

sol.enoi d operated val ve upstream fromthat sensor. In =
would coptinuetih he Troft sensestopssending adrosbiigeal. Imihenlipmetive, onee the

: LAty I ' ) i S.
open sighal hditheEY SRR e tfos B EYAEES, M o by oSS BIRlnS opd{ il the fros
detectonstaisisending a signaltolthe gmtrobem pokicting ehas ivefinae foreebdigd déected, at
hich .useﬂ. The .above, descri beg‘édevi ce of this invention
which tie; the pends piclosp stegeide e hqtgagbypasyent i on, i.e.
ARGh&t ®vide Br iR {delcd86RbE PO TGl Wolld®eh@ o e lasers. The laser
evaporator icing, at virtually any tenperature,
‘would monijer e suiface ef tga evapotdterrany atefrf the conteollen sidien éoet, vietelly at the

cxono oS s 5 RO B O S e
accomplished Ukvithbit 1idgitaleh yby Wsaiph® Blseiod et mAkd SHARSs in the distance

ogerati on. At tenperatures above about 55 F; "however,
betweenghe lagpicanddhe eyaposativa vemedeoke. sy thidknessancagunement df cedd also be

3 teri . [ R T
accomp 8 TS BLLAFs FEATS: ok AFLTesE 50RO LR RIS W ser e
its passiag trotidtya fobmingagardf ddes Dthanvaylto LEeLa & PIAIHRCHE afarent to
entering an evaporator but does so

.7 qui d . by s
those Sktli?gtlp &1e 3rhbased an gheglisrlosyres berpin il el appreachbe aretwithin the scope
of this irﬁéﬁﬁ&ﬁ.at or at any given tine rather than by injecting

ot gas into the liquid stream entering the

A alparnativer or, ifldasiredycstenrrém iscanx forgieyentingiceiforsatioh batthe

is, at . te ratur,e? bovF about 55 F, a TXV can oL
evaporaio fyiigh WoHid b Particilarhy weeftd adheB tha wse to ghuchale gpestereip is being
put is th@i¥itelMbe 8P theAfdbhpQaRte HEI06R (ﬁfch&ﬁﬂ&r 2 beBly &E_faafzing point of

tenperature of liquid entering the evaporator. S
water; i.ar bweelthan 3&7diwwould tehe earployasteatperadtive seisoptantettds the

Sensj n ul bs that . control them However, the )
temperaR it SrCE 00 R Fip A SSRRRSRIS RS 8P eeEbly of e dece. By
BT b" > : D . |

DY 36 cin € 90808t S0l pULES FURLSRASETE B
condenseyp theagviaporatsir, thia eonipressoe, the metering means, etc. By “work- load temperature

sensitive” is meant that, as the amount of work that the sub-assembly must do to maintain the
temperature in the room or chamber at the selected sub-freezing temperature increases, the

temperature of a surface, usually the outer surface, of the sub-assembly rises. The sensor would
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wi t hout icing of the evaporative surface, is novel.

The tenperature-sensing assenbly conprises a thernal
waowrdos/013548hi ch a standard tenperat ure-sensi ngp@IUR2003024574

pl aced, the thermal well being constructed so as to

be attachga E)I %llaéc% ;gfa {ﬁ? %ﬁﬁpﬁgﬁr@wﬁé‘ g{]r%fgstglg letglgleqptgregq%g ro?%h%rd%vg:];, would
contmuoﬁsqﬂﬁgtjéfttl%é{]tgm per a% nggintpég#ﬂntl‘ilmé Wﬂgﬁe&@ @Beoéq?lﬁbﬂﬁj )The controller

would thtrhEcogxﬁm that tewapktatire,swidcinafrick édwaeuld bt g&ne&@t&d dutihg thle@hrly stage
d refrjgera ses before enterlng

ch the.liguj
of OPerattqﬁl@fél@fa%fzyﬁ%ﬂ cﬂmngﬁ%c}blg  ionld ot hane ot e ot e perl
h c
operating (cfpetaflct 6t OB ALcr e Pk HEATHE opkfiing (EHPSARIN Guld not
likely be ah@hwa]lyl stablle ¢tea dukiag natmah@pbratloﬁ Hbe smnmdalebmulmbbmpndgmmmed to

it BB B B g B B e
"normal G&Eeﬁfdg%mb&ﬁiur@fd‘nkg@ r Qﬂﬁﬁﬂg @}Jl'j‘:li?’atfoﬁﬂif %eydetvicﬁnﬁl@sh%or would

hanges in refrigerant 1liq enperature fromthe
Contlnuowéy fletegt and dranstait pxthe wentrolles theriemperspie af inesudagesifitie sub-

assembl)p l’l*’lqen t%x e}é%%xglfég ?:éc%ilv%? 4iemc%er£t?1|%§oos/h @agfs?oilés?%ed ]?IFLBIEIIY a%ove the

normal op‘amﬁmg ®nleratat irfipe, Becottolled WouliEcaa¥d BEhot gHWybakao @fJen

t he evaporator as an _added icing deterrent during ‘
briefly whigch r“@ml,c{) TS 8 absof hot 235y tomgin guth the ﬁwldwukemg@rga@p on
cvpora Pl nd RS AILEE LAY WELREAIEFIPLE g grvoraiv

surface. Jartiee aiedrhativepthe contréliee cauldl canse thohbtgabbypiseth opehhadremain open
nodi ficati,on with device of this_invention. However,
until the Goptrollpr sergiNeshinal hat 5 YiYain ok BRITIE QRANIEHS (Opperatie range at
ARk
whic s DO o5k SELEE 050 9 BB by bl ithon
llmltatlon, 0§ e work-oaditempéntust sensitiee sulr-gssemblyi of thmdmnu leadin owould be the

he controll er en the controller receives a
compressBf.c s IHeoBAT 1 oTbs BLEHOGPaIER & fesges SO0RET ARG § o
temperatlir@ i cakseld? @hé’édiﬁ[ﬁb%bfr Wil whid@bligh@yS This ihbreg@NA %aé temperature

gnal to open t'he hot gas bypasS. The hot gas bypass
would berﬁe@medﬂy the s@gmaandgmns@ttedrmthq: aoptrallérovhieh woildfinterpret the

signal as B GO AT Rlick yboltBim s o ©ofrelBlin.of igon te

evaporativé @urﬁ!b@p Thateritrol R %ﬁldﬁhéﬁ&e‘hd%ﬁ openh sigas to WHod gas bypass,
contlnue until the frost sensor stops sending a frost

causing agplgawl of hopgasfeomithediat gos bipashndrothersubapwambly Gaheouidbe used to
detect 1n19§lqge ﬁ)gﬂltgtl{érg\x/bﬁ{a I{E:Q{A%gﬁforrg)g ?ﬁsfgn {1‘%1@?:101?19% eg %§ ogfélﬁ %% ﬁvaporatlve

surface. As Qmﬂjegins td Fencemthe eVdprativie Rdifacy, bin geihgaﬂowlcevdr&nﬂm contact
| onger bei'ng detected, at which tinme the controller
with the sysfagewauldi come 1gicgrtast With g iconwhichds a5 4% énsicad @@ apt the

i, {18 5l 5 B, Rk LIRS B By on

longer an@fwdrk Baieparptooset tiederp&afurd HRthe eittd QleldesiratoWel Rperature
virtually at the nono-nol ecul ar thickness | evel, was

and, as a fespltfhe fﬁ@lﬁeéat\ﬂr@mﬂszan moteiloiss: JYherthe sonsenllierraseived a
temperatltﬁg ?e%@ﬂlg £ %se o'ig hed {onﬂhE Q&ﬁ%&% C?f kﬂ{ IH&OP that Eedboéec’ & “normal

m nut e changes
operating temperature” of the motor, the controller again causes the hot gas by-pass to open.

Other sub-assemblies that are work-load temperature sensitive will be apparent to those skilled in
the art. Any of these can be used in the above manner to control the formation of ice on the

evaporative surface; all such sub-assemblies are within the scope of this invention.
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between the | aser and the evaporative surface, i.e.,
by thickness neasurenent. It could al so be

waewenpdseshed by detecting changes in the waveP@nysivnos624574
light being emtted by the |laser due to its passing

hr ough formng layer of ice. OQther_ways to use a
The devicepf ﬂil%@aaw%na@ax RISRCORPrisg hplalisK iof peaporatorshdhe
evaporatéystm nABcleff %ﬂ%ﬂlﬂlﬁﬁg 6@§ﬂ3ﬁff@lhnw ﬁ:ﬁ]lm RG .be connected to

appr oaches are wi scope I'nventi on
the outletdft the metdring megns,i thedwslet eftthe comdensar@mthel‘fﬁﬁlﬂﬁoﬂ the compressor. In

each of s eS8 e sodifih ALTRyOHE eR TR R e R s ol bpRRClefl o the
manifolddSHaER, R eRhMpleSif RBE BehnifBldtis b§nﬂe@€éd'¥@'tfﬂatcg1§] Avst gf:orhﬁx%ssor then

air tenperature in a roomor chanmber at
a condengqrsadiametpong meats wantddre ingluded bétween theaemifdR #7d eack bdaporator.

Bach evaBSal TGRS B By BO0 G o i bbb senor
controllef & ioptivalBA s 898 eIﬁQWan@fterhb&an?élbﬁl B¥sembly. Or a plurality of
"sub-assenbly" is neant, without |imtation,” any
evaporateys §aydieccopBe¢tpbin aoma@xrfeldd\@bmhengmmsavgnnmd to arsiiegisot, gas
r the .neteri nmeans,
bypass/teﬁb%;ﬁé%@%fﬁrﬁcpﬂtr%g%/ W[@ ar,tgre sggﬁgg P§selgg s meant
Figh atscheasatichly depictata @évwwﬂthits hidtentib® FHOdSSELITRMPHsBYS
' bo mai ntain the  tenperature in the roomor chanber
Compfessaf 10 fthat camprgsed a JGHU g e Sapdrepting b imthernsogens mad delivers the
compresi i KETRELALL S, Sln baBl Lo ok B geran v
and cond@rGey\d t@ @W@rﬁﬁ@éﬂﬁﬂ%%ﬂﬁ%?@sfdﬁﬁngﬂﬂab dehiest cofdensation to
urface of the and, during the initial
air flowirig oyel Ao AT R ST AR Al cRndess i A SR RapDIfe e direction of
151 s fie 08 iqui
arrow 15! onﬁpgll?gr i ee%’egﬁte% fgllé:hg?h&mﬁ ngg’gsﬁgﬁéﬁ égggx}ﬁis?léé %’zﬁne to a liquid
of reducedéﬁtppfrramm and pmsuh‘s? At thoepoint, womk of the rgdamed admpbraturd lixgnid may

ey o35 elo 1P o RO Ml 558 ey 201

mixture ofPiguil dndgak e 'B%WE&&H {81 the ufﬂ'ﬂﬁe@fbﬁ@&@ﬁ@ré(tlon%ﬁﬁethﬁtnﬁe liquid/gas
nor mal operating tenpera ure woul d not be

is undergaingoit it P Jiggidibatd sampartantr iThg caolligwid nﬁegmntom{t pasees into and
through egg%%rﬁt%} h§ Rwlfé?éi“ g &%hgll;e%?g rttfé%?]ﬁgerierggn‘gﬁfn ﬂ}eéaner surface of evaporator

ature

40, the odtammeﬂaeé of Whch'H iehcomadt vithexterbdl dirdglating Qi MThat is, the cool
perating tenperature range." During operation of the
refﬂgerara é\ﬁrl@eab orbs heet dam the cireplatingais |the spsfage of avagorator 40. As

0 I e of th
e e R ke 0 0 A 8 BTRE A4 8p et g,
The tempemtee of theacdobrefrig extant gasds gusentidllyahe s@neas thatds, thdlﬁ%lﬂh Ifdom

which it g §o0ias ChaRr e ATOB A iche BU obyasigaten o eool gas then
travels to Qbh@fésyorvﬂl &l tH@éJlee rb%glgk bndw. Th@&hﬁ.\tlat% Jietie &ﬁge‘i&ht from
mx wth the cool "1 qu enteri evapora
compresswal(mq@ndcn@naﬂ tch eap;l:lyryrﬁ@l tb |eM§pomatyr #@eand llnak twaempressor 10is
nni.n t he, eva tive surface. In th
catled the e SAHRR 1, T igesioBres B o gy # ottogs of asa

<

water renlWRPGR1d i€ PRI afifN 8D e@ﬁﬁﬂatof‘m b&nt!uﬁ@wﬁ@? tvﬁ;?ﬂ rlaffl if the

receives a signal that is w'th he normal operating
temperature ghthe #1ip aedusthyeo Below its dew pomt SO that water condenses on the outer

surface of the evaporator. Inone embodiment of the present invention, the cool refrigerant liquid
flowing through evaporator 40 is in fact maintained at a temperature that is below the dew point

of external ambient air in contact with the evaporative surface so that, if the air contains water
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which tinme the controller would send a close signal to
the hot gas bypass. An exanple, without [|imtation,
wW@booaovasek- | oad tenperature sensitive sub-assenPti/ySmwh3/024574
the device herein would be the conpressor. As the
conpressor works harder. to paintain a desired rg
vapor, tlmmwapmrewﬂmoadwg on theesuglace Bhe valer thenpild gsadﬂtyxialqw off the
evaporsif Tt St BB ORLSESE R TR iy b
put, or ikt doftalir 1ﬁlphb&ﬁttisoﬁ ld)lf ﬁoﬂabte&mamas tHelpmrpase @ﬁ e cbmcan

i ndi cation that that _the deV| c% arder d
Inprdandor e HaYIFR AL Big. 2 ERORFHAE Mt Olévaf)g‘m( E‘Eﬁ?vﬁe%fa tve
surface, Il?e?de%?c%t g&hbe%ra Mghgbﬂﬁ%as%@rﬂﬁlggs /RS 'ﬂleﬂn%@dsplé S0, t\ﬂﬁch is

ausi’ng a re hot gas fromthe
coupledh@thegﬁﬁermyﬁmf tmﬂhnehﬂrorsmar the B‘é@tkﬂlwa ehaporatoudiQ) deaives the

Nl EE R R T -
a signal %Mﬁp%r A % ﬂlﬁf‘feﬁgﬁﬁatur@'%o hfi@opyReks3sr 600 NIR:Hprobesben0 is

e surfa air being blown over and in
programmmlt\mit a fmttahd o Iseccmdrsﬂam&nmpﬁ agionel hefirseash peint toppperature is a

low set EQ}P? tg@ger%f: Eupld &% r%eseg?mgﬂg{nsg%gﬂggf h gg{gnomt temperature.

The set F)Siﬁp@ﬁ@%fﬂt&es dieRafcantedtis the tehip@rdﬂﬁ’éﬁthhmﬂl Ayin@din the liquid
onger and work harder to try_ to get the tenperature

entenngﬁvapwetoa A0 at @d@m@dd@gqu@@rq, tlbm@ﬁeélﬂur%e egpd cmhedigent

hereof, vﬁ)gﬁve[eh e”atden]% lang ?%r .?lg)% é’lgj hague ?P trrﬁ tobn\r%é r%érgtﬁ?es will vary

based ofl 'Elférfh gﬁ&}ﬁic%hﬁﬁ@féﬁﬁids%f&ﬁ&nét@ﬁﬁlaﬁﬁd B the hﬁnﬁfabﬁfre of the line
I's above the "normal operating tenperature”
and to thehﬁznsmmjy of this¢harmecougle. eForagggmplee gg@g linpjigation; if glég;lme is made of

copper, \)%ﬂl"% 1 g%é'l%( R5 1(|)cglnal ghvsee he %%&aﬁ%\%@tﬁ%‘n&%&&%c&i ?éé ¢ os? to the desired

liquid téxﬁwﬁu&k iOd @ ottier hhity iftht lindymade dflsesk mﬂmh iséesss ed in
above manner to control the formati on of

thermoqoméuctlefv,aﬁbé tepRpeyRiuEss sk be ek s astocilow fier thedasimedu tegppsrature
crang et R 988 o Bl BIED) B 0y, O B o

approprédt&bigh an® ldvs &nepepdtlmrea;bl pointsfis cﬁswemmll&bmpmcall'hm is well within the
oratoQrs m

a onnected..in lel off of a
capabilig of hosecsRaaRRS it PR ohily SRRt to ¢ he
BdceVgs TeiferathRSigal fr6fn tAérmideBuple 50 that is at
congens&ﬁx%crgssto Goutilq‘,g% of tlﬁaeth%orlrpreggor éIn g%gh fa s
below thélseset poins tempemtureqlmcsoprecaml 60isendd a %gm salengfid yH avhich is

en acf G SARH bR RIOREA 7o e 15 ROl T Lo when

gas byp‘ﬁ!s’st vYafile 7 offell§ 1oP BRY 188 @e outlREEide 72 6&36&61516@01‘ a0k delivered to the
nmet eri ng neans woul d be included between the manifold

inlet siderd® favapaetapdd where it m@se@m@vhp eeeltligrids ppssith goyaining some cool

gas, an(? YAnEs the &qgl e\&i&g} t\f\lgrtle npeg%tﬁfe felirseséglr\{éﬁ ﬁ% ﬁiﬁﬂgﬁtﬂchsor 60 is at or

above thé &c@fM‘ higtMeRperah8BE PRI e &ﬁﬂ@pfweﬁslsﬁﬁfﬁd send@g aaklgnal to
plurality of “evaporators may be connected

solenoigdhi Wik themiderctiviatess allowing Boteton FEptse balve 70 t%?lﬁéﬁ elnbis manner,

the temPeraure %ﬁt@?? Bl(rae%gen gp":{g‘gg% ;ﬂ Q‘ﬁgey L(g{t{onhermt ically

¢efieEihana siteple @@plnﬁrytthbéi thewmeteting meadsmaylatéd bea TXV as shown in
conprises a
Figure 3. If so, the amount of hot liquid refrigerant being expanded by TXV 33 is controlled by

temperature sensing bulb 35, which is situated in thermal well 38 (Fig. 4). In a presently

preferred embodiment of this invention, the thermal well/temperature-sensing bulb is located at
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conpressor 10 that conpresses a refrigerant gas,
heating it in the process, and delivers the

weovpoessed hot refrigerant gas to condenser 2BCT/US2003/024574
Condenser 20 receives the hot refrlgerant gas and

oo ot bt 8 AL EEUE N
locatedz& ?heéi)ggu})ﬁ]s s‘h%ﬂta?%f th%’hﬁl@t deltige S P&%ﬁﬁ afb. %.@Hﬁﬁ%@éll #is, for

rection o arrow 1

examples Wﬁiﬂhbhtﬂtmtzttidne a doubleceailled sylilhbr hwting walls 00 afd 1Qjeandspace 110
and expands the

between (bBo SRiF o O RBPRGL R or SFEH B P BI A oD (P grroughout
space 1 {Oe dﬂ&?ﬂaltﬁéﬁ)?% afsb his éﬂ A g lﬂﬁi’s a@é 1 Rpshd PeovkenYET fréd space 110.

as so In fact, luid at the outl et of
The tempaamam {hermnal Wemm B@enge(bfronntlxet tempergfure pfqmewoahr@ﬁwsant liquid

at the 1n1q§ 9 g‘?q%)grartqor(rﬁgt mu raggcir?;aﬁg%c} gyﬁwar%fn%'t £ a}{l ﬁ%ﬁg&%ﬁ lglmd before
it enterstek}g}g orhfdr HORRG A8 1 12%1%11%9 Spack 190 wBeredd it OB hronskbaffle 120,

es Into and throu evaﬁorator 40 wherein it
which resulthaigbeing lmecmﬁact@néngyewwa;l 1Q1Her  prfSicicatperigdeotsime for inner

eva t he out
wall to GRS o s plopriafit i S Hghfth o et By B ol 113 and into
evaporaﬁﬁqjo Th &fig hﬁﬁﬁéﬁ}riﬁso' theUiqdidai %Qéchﬁache@ﬂh ifmerwdlhE01 for a sufficient

~circulating air t rou?h the surface_of evaporator 40. ¢
time thatthe tt:meena@g@ pf inger walb 18bwH} ¢ghangs, tooTPﬂFFéé’pan&eﬁ én fhg spmperature o

the hquwéle i‘em%errlg ur% 8 sﬂn&a@&? 2? gﬁ;slufxﬁgn&e% tﬁéi?ﬂr (’nﬂﬁlr B0 which is a

cool’ refriger nt gas 1s
substan@eﬁt%ﬁﬂﬁapﬂlw and féicizane caglutisatatab thadtehdnggsimtemperatura/at inner wall

h
PN o DT T .
substange%@é 95 éyamjpﬁ) ﬁﬂﬂ\gftﬂcﬁlt GifiaGor qﬁhh&?chﬁﬂgé/‘fhem compounds (PCTC)

i rcal a I on'o refrigerant from conpressor 10 t
such as mmﬁmrrms P3G 3{)7 Altmm;lulﬁ@mde @V@{Gﬂﬁ §111@¢r mw%fgrﬂ@nsmg
conpressor, 10 i d th o
bulb 35 eRaATBFr 48 ek oM BgRTANIGRet SYB iy 6 PR St by which
is extreﬁl%lgaém@eraﬁﬁé S&nsitiEDTRbs, GY HeQemberhfite il ther@hal el1e88i degreases due to
aporat or 40 contains water vapor and if the

a decredselip drecttmperatire ofihe gas atite indettie the evapas @lobﬁpyl the pygasyre in sensing
poi nt so .t hat

wat er .condenses.on
bulb 3568t AIRCPIEI SHECEHD AP HER o P R T YR AfictPhas becn
compre‘ssﬁ%%@ k@ PresduREb&GAL blaced bt WOy Y gdsiig) b&lﬂmgfﬁmliy\Bﬁg)ushes against and
rough evaporator 40 is in fact nmintained at

closes a @apkeaan e shpwn) STR¥|33wvhich repalis Bt Festricpn S ihe g of
refrigerfiighrovep Tooye 35 FRYshiduoill blth 36 HERABEBHH R UEN RS ® those

skilled PGhHE W2 QA3 16 Ho A very aPisufiled tlhatmatlmteﬁB &/amdahermall tompound 130 to

condense on the surface._ The te
obiain DTS PRGN FOTMIREAE SHRECATTOTLITS GPoidet st i dp sensing

bulb35b%r90iv%f’:iﬁ{dqggpahofﬁh£u%ﬂﬁdhg is the use to which the

or Into a container if
Mhe ducvﬁtmipeoétumeaeahhg buthfthermiad wel of this inveatiasf effggtively prevents

device. In order for the device of  Fi t erate
ioing of#vapBrHOT40 BIRDICA 1 SFPer S 2R aragwk%é R 3

tempericxiﬂger gﬂ?’é ng qqggt %mﬁg%eg'f‘iﬂx géﬁ% scm gébu(l)%_ﬁﬁ}mélswell system is

not capabllefot %Gntﬁflhﬁ% thel tetperaturesf the quﬂh)ﬁ t]neninptlt dd aoff the evaporator
evapor at or derives the tenperature of the cool
enoughl uoq.mpdcmgtoé thenyaporative surfaee.4Bhys; affemperapuserRelow gbutgp° F, the

hot gas bypass o't this mventloﬁ]I Somes into play. Thermocouple 50, which is coupled to the

-
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a signal corresponding to that tenperature to

m cr opr ocessor 60. M croprocessor 60 is programed
wowah/osssis rst and a second set point tenperat uP€r/UIIv63/024574

first set point tenperature is a |ow set point

nperature and the second set point tenperature is a

outer sulﬁacgh)f gerlingfoppeqtimgplek ¥ 34 Math evaperatos d0pdarives the temperature of the
col e BRI WGBSl D BIRSELYIAS A
correspofléing tethat emperaingrte meopmhessolrﬁ(H Mllc&emt:d:s,ﬁoxptﬁoéifs id@ammed with

. enbodi .hereof, is between 32, F and 33 F. The
a first ané@tss%qn%\%ﬂ PRInblempREtyes T 6 TRy S?té’ﬁﬁlért%{{lmﬁfé@fws 3y 10‘<Ya§PS/P°mt

t e

coper 558 0080 P AR S50 Bt 8 g ot o
temperatites agedabdulated ag/t}mﬂempﬂammnmtmﬂ phagntainche tigeid@neering evaporator

wi.thout limtation, if t | ine is. made of
40 ata o feherhPih PO BR e kBRI TleF g iy, deseribed
above. THRPRFréNehly &eq ers&d erﬁlbmeﬁt%f&mﬁmﬁﬂléﬁ% is dbGHIbEE to maintain

t enper at ure. the other hand, if the l'ine is made of
the tempstaeme of thkirefinigesnt bgwid enhengﬂmmdpmmtov at bativeen 32.5° F and 33° F and

eratures nust be s as to. allow far .the )

the set poiF B PR SELAGOrCLTEbI gHOREY e L aTIER OE L5 Heenh is to be

t i d
i S TREUETS b MSUATASE 8 o
the refngeeztnt fiquidtraust e selssemttiniy tyldemgidrthesdt pbint tensperatlides aied dai fuch as to

maintainy i cgFEE feguisrastien s P BWALIS B Sfmoui4Bpergines will depend on
the use t %ﬁh\tﬁéd@w&@ﬁ%{@w sn@thgra@ ferhin@ibd Bﬁehﬁyecfaugkat&@s will be well

is at or  ow set point te
within thmcapabphtw of e skilled emﬂhs aa: beBegioal the dlsslmlsms hereitb whi ch
Vk@ then activa@ed. .V\heq activated oI enoid 75 grgs )
o TG B FcRivehg e BB Soial ST e fadovp iRt is ator
below thh‘ ?de Set PBirR? I@&gﬁeraﬁﬁfg nf&®plocesibr dsepds h Signal t@%ol%ﬁoiﬂfﬁ which is
ressor is dellveredtothe inlét sid

then actléa,t oWVaen pctinGiied splenqid 7iricausss hgptigas blipass yalve |7Dq@| pnen When hot
gas bypa?? §a§{;§'}(¥ Qée%gtlﬁ%gl Fﬁ‘Oﬁqug ey lside 92‘2&1‘1’ ?@gre\é@(ggﬁ)ﬁg thvered to the

eraflre $rg

outlet sid@ ’Mrdf ﬂbW@SSﬂferéﬁﬁ nhigesaWitio the cabIOuid, fpbssibl@'%dtalﬂihg Bome cool gas,
t enper at ure set point, the microprocessor stops

and warnggthg liquida Whemthe t@l@pergiyreeﬁgmaé regsived Ry apcrapegeessor 60 is at or above
the secor% g@é‘ téﬁﬁ&&?ﬁlf%ké&ﬁﬁﬁ@%h@ﬂﬁﬁgﬁ%c&x&aﬁ s\%Bhd g%g étnﬁl to so%anmd 75,

e tenpera ur € 0
which themtenctivajes wHpwirg! ot gdObypasgvaba Heloyclasen n diis ﬁﬂnnéiama er
t he, net er nmeans mnay

t han, a Si Iecalllar
temperathegg thgliqqu sle,tegg t?“r#bblﬁlpbqﬂsélY§°“FrPh§ t he amount

0 tof! T, i .
A A AT, B iy of
formatios s¢nseuse d‘ hiisnis Ehwnai thevstHenB@ic OFFig. 54 )n Figuras pnasipletite formation

s LSRR el D AT P oD 2
may compBiSéHeRdse %8u@é&'ﬁi#§%@%&%§érauwﬁu%te | @Eh h§ Bt BSse of

evapor at or wever he t her mal )
temperatygs| sbmsoesmeﬁr@at amsoge nrstihn)g g Inkpnitay tmeurfam:mtae@m@te fasitien as in

the case %ﬁ%l L ns X 1re§ efsgt&g lgeﬁ}a g‘];er\ﬁ}ﬁﬁ% gl\é{%lq’f &ﬁﬁegsr?rs may be

collectedeat dsw@i mﬂmgh@énﬁwtﬂoﬁ aso0 oh ey Mgyl sefit diR2113061a E8dtraRE 200.

space 110
Connectlogs 250 may, without limitation, be hard wired or they may comprise radio signal

connections. They are depicted in Fig. 5 as wires for ease of understanding only. When
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bet ween them Space 110 contains a baffle or series of
separate baffles 120 that run throughout space 110.
wab@noeds4svel | 38 al so has an inlet 112 to spacRCI/LS20831024574

an outlet 113 from space 110. The tenperature in

thermal well 38 |s derived fromthe tenperature of the
controllq;@@ﬂ receiyes gesignal frrmpmieer mere ofsengors 240,tipseadsp sigagldp hot gas

[ [

bypass ofifitold%, Mo TR0 37 G oI 200 BE ks Anlls (3RG oudgof a
compressdit (Qot srlioexn) 1 Ilﬂluk,fmmﬂﬂld ¥ hamtaidOhotigas éiom the ouﬂc_etfdf thes

around baffle 1 V\hlchr ItS|n|t bei ng
Ccompresgynt When metrwmwﬁbwcw a Slgﬁa fn congrotles %f?Othe qp@rqpalatedfne or
lines 26(5 isyﬁe Bg neld38%hat h 4s nﬁ% e??er €9 o? iveQulfage e or more of inlets
ture as t en out throug

230. Th& bﬁemngl anch tlosing voﬁﬂxerlﬁte. is oéﬁtrolllerd yh vdthoatliaitatidng solendlda activated

ncot with inner wall
vatves. Qb e ot Chriglinithe Oprhe B Aot b fncs aFbesgme apparent o
those skﬁl@& iilel arPlSlféQ@ 6n iR di&idsafel heRANERBark Mh‘i}?th%%@@% GFtM§ Envention.
of the liquid. Tenperature-sensing bul
Inlets 239are ngaigd at myopt&cmah@stau@'q‘p@tnmjn 1B&,is ihdigdetios caunter to the flow of

MRS 10 SN L ) A AT e

from icelfé@hatlon s8RbreR40. CTIRRT hot ghd *i1B &tk e e{'zﬁaorator at 230 and mix with the
t enper at ure-sensing bul b 35. Exanpl es "of such

refrigeragt liguid fecaeingesultingon veatang) of thherappratiye sunfaogiin @hq dgrwnstream
directio r@gﬁse O %&{—%ﬂ[ %b @?@%ﬁ@%ﬁ&%ﬁpge t8 &JGCQ at s1%na1 from sensors

240 or, vihdnheé senkerspee fimpetat®eRsisos, umill d@nﬁBll@fﬁﬂJUaedﬁ;va% aGgmal from
such as, without limtation, a Type "C fg t he
Ty

sensors igdicaling thaby sslecied ssgonehset point gerr@mt@ﬁéﬂv #EPaini jpmperature
bin BBt Pl B A Qs o scncs
signal togms gas b}tﬁaes mahiédld 220 thedos\lages 260 ss thhOno tioee potezns wile pass to

h
inlets 23§ 1Q B}q( ﬁvéth(tH% fefggg%ﬁt;: | ﬁ Ss?g@mgsg, \tfe‘xﬁ p fsﬁ zgﬁtg(ggﬁ%ﬁeef%nann of ice
on the of BRASS $ad!isn be PigRRUr € being placed on it by the
s 1 n sensing bulb 35, pushes against and closes a
d| aphragm (not shown) in TXV 33, which results in a

striction in t t t hr ough TXV.
R b5 e 95 e B S ernser 20
and TXWKBOWThé feckived acts 5Kk i‘és@fi'oirnhdlﬂi%g A warbh GiglSres PR erant liquid
of baffled thermal well 38 and thermal conpound 13
until it igigededby Hsimeteripgdeyies: - of small tenperature changes
fromthe cool refrigerant liquid to sensing bulb 35,
is novel and is a part of this invention. The
I Aivétherpanmpleiseen SeRigureod, ibidl shoess aa lembetimet of thesnvention used

i nvention effectively prevents icing of, eva or at or 40
on freezegt In G embodiment, e BICKRNIPEESOL BRAYI e R 2 Sigial fromg Higps p00

r
Whe RS RSN 0, e stpmcssor sscns
a signal tocsfolean@ph? whirh i< theh mctitatadg When ztcenvmedaidlaneldﬂS tduwees hot gas
' at or

bypass vlg g&io-oie i%gattl h’ﬁ’hipp, Egégpg Llyggaég i/gltézg gg glgse[)o -[gglégoné e oﬁtlet side 72 of
compresscs%r!i@eig ablivesd RhOVLRRSME 72 %f XV wwhel%tu BB RYRARS &1 Jiquid,

hi's 1 nvention cones into play. Thernocouple 50, whic
poss1b1y|csntaoumg swne cod jgas, 20d Wam0ihd 1iqaids Aghd2ahe KIS2003iGhes b&en

reached, the timer 300 signals the microprocessor to signal solenoid 75, which then deactivates,

allowing hot gas bypass valve 70 to close. In this manner, the temperature of the liquid entering

evaporator 40 may be fairly precisely controlled. The period between cycles and the length of
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outer surface of the Iine connecting TXV 33 with
evaporator 40, derives the tenperature of the cool
WO papgiotBset eri ng evaporator 40 fromthe tenperBCTU82003/024574
the line and sends a signal corresponding to that
tenmperature to mcroprogessor 6 M cr.opr ocessor
each CYCIPH@@errPﬁ@GIGt\mTﬂMHa@C‘FIF adjusteribased gn Srﬁfl%tm%???t“ndef Puhith the
erat.ur first set point tenmperature is a | ow
dev1ce1sg%¥g%%tag?¥eenn%er ature and the second set point

tenper ature is a high set point tenperature. The set
poi n enperatures are cal cul ated as the t erat ure
InfeRear oRpHoRTE oy 6 HHCEREOTSSERICL TG 1SPPING S0 GBL Bpre LT one
signal soﬁ&% aF(ﬂ‘eB%(lallt‘ana hs%’ﬁ?@G disy frfbludeb' 8 terAferhtifYseRs& oMi@npérit@re sensing

s a capillary, described above. Thus,
means 3 10 rana ap ﬂm@tﬁctgr quiief detection exebs? 3k in adskitierhioghe Hipeh plresdy
is desir

d1scussedf éﬁ altgraatesm %qd&'ﬁﬁ:rgs, naiye(}qeﬁ;ans[op:' Et%g &eg%e?éﬁ%eusre%o?% 1? g the ice

detector 3%%)1) lr’atferqﬂﬂ‘l B”(ﬁh Eia%ﬁfé indlidedS The Highdltcat @i tHedboktrelter 20O to activate
accordingly. "However, if a device of this

the hot gasrbypadsioay besdlffcrdnéthau swegignal that g@.@g%ﬂle\m@qr@llqr RA0 grydg-activate

the hot g5 yaisa (hedags PepHelielyshf BRFLRY Cqiftfadons: ot e

subst antiall \I ("nl dﬂr% t ha et nn| At HEe oo

o oCt

Signal sowree ennsing aotivation of hokcgast ai| Signahsourse a%l.lswléﬁﬁamﬁ}wél of hot

Thus, the values of the set bibadsemperatures w ||
bypass- qenend on the use to which ﬁ ?%aw ce is being put

Time and the determ nation of thdsmetenperatures w I'l be
wel | within the capabitity of these skited+n—the

gC- onNr rr oo 117 tITre

Temperagwe based on the discl osur ¢ JeHBERMHC When

AT Croprocessor 60 TECEI VES ‘i‘cé gt ure signal rrom
Iee detechpll, mcoupl e 50 that is at g E ow the | ow set point

Time tenperature, m croprocessor Iﬁé)dammba a signal to
sol enoid 75 which is—theptactivated—Whe etivated

o
vvl\,ll Ol\.al T VClL <

Temperammenoi d 75 causes hot gas 6‘9‘5‘533 vaI ve 70 to open.

Arer—ot——gas bypass val ve [ AL DRER hot gas fromthe
Icedetecéﬁ?l et side 72 of conpressar f I's delivered to the

Time outlet side 74 of TXV 33 w&eepetatmiexes wi th the cool
liquid possibly containing

Temperattve | i qui d. When t he t enper &F%@‘éte%"ro@nal recei ved by

fi-ctoprocessor—60—Ts at—or & the second, high
Icedetecf@ﬂper ature set point, the ﬁ%qgl}éopr ocessor st ops
sending a S|gnal to solenoid 75, which then
deactivates, allow hot gas bypass vajve 70 t
As can be sendfrornyiha table, mﬂﬁ@%lmfmﬁ@f the Hﬁ’ép‘a%%l“&n& THere, q’%{h‘i"t? signal
eV or at l eclgt PQ) 1 ’
soure, G0, FEbABpEERDS T PRl 0 SEURE e SRIEY 36t oy srampc

embodm’f@lﬂ bf @k dnwndof nialy Utickhdet the 0§e d)fcz’es1griad> fuoat orerorseors of @ timer means,

his is show in the schematic of Fi I n_ Fi
———- sepiagineaans. Snfatsepection Suaas By HisiFockpy te cBhhSiIc causing

the contr%};lgllptgra%[ﬂl%g tlﬁti{oft gﬁsebié)%% fR8d, 14 Jseb¥BhbPRoflonk 68 more of a timer,
conprise sensors COHE
a tempeﬁtuwmnEMgtmzeahhemdm P rcatdet/aetlsm nieanseto tsugcnmgpgl Hyrthe gentroller,

case of ngrat ure sensors or rost s ors

causing thg&pn aciyate the hat gps hypass, In some.e o fments, o & 81gna1 source
may be Je%songi%ﬁ?orﬁil fi cjaﬁﬁﬁg t@%ﬂr@l‘lér@& h&ihadd the het Waﬁm&nsl and another

e signhal fromthe sensors may
signal sonidd ie c¢spdnsible louly &n@whgdh@wrﬁwﬂﬁéiﬂdeéwmthé ot gas\pypass mean.

o ol e ol A G Sy o

conprise radi o si gnal
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connections. They are depicted in Fig. 5 as wires for
ease of understanding only. Wen 21 WO 2004/ 013548
wWOEOMANEB®O3/ 024574 control l er 200 recei ves a BCTOS1003/024574

fromone or nore of sensors 240, it sends a signal to

hot gas bypass manifold 220. Manifold 220 has an

Wherea device oilgthc presenidnventioe i used tproducel metabdé water, a container is

c r or (not_ sho .. Thus. mani f.0l d..220 cantai n
placed fREHE B ey omist 0t Mept T eV oiEH <18 PoriGiity Effer made of
a non-comBiMihfifh MECHLVESh as, Withoat lih e Teh &S, PR, 290n dnld®ther

appropriate line or lines 260 is/are opened”so that
synthetitipelygess, sainlass steel, glaspanddhe like euis flincd o2&t teat withn suabra material. A

presently PSS ARl tor Fafng g1 SIaReRB It e cPRAc it WG i an ename
material Xabiwviak $HA Gady €Ehe c%ﬁﬁ’{eﬁ gﬁ? ReEmply béffjlchE@ uhde?@hd ERporator or it

openi ng and closing of i nes” w econe appar ent ‘
may be desachablyditeditp theddwerpartien af the [g¥apodatontot give aleropast perable unit.

tn aadicpfy B Sof ey By HbCu R BROEERR gk el Sl whicn i

connectdddtah@ittrobtaé ozdheigndlhiof §¢ thatofal BhiEbe bebtldthtdupty thd collected
refrigerant through the system (i.,e., refrigerant )
water to dpfibit %’et greweh efpsicsrosganiymsxgd ragintadhe pyrig of tapyvater.r frfevice of
. . } r
s nve 0 LTI LTORERRYT o8yt 5y BRRL oER! e sch
as a carondplock, b hietesione b8 sdimeny filter wefunthegassdre tthepaatstior éftthe/eollected
surface in the downstream direction. Lines 260 w ||
water. eomgjn open until controller 200 ceases to receive a
signal from sensors 240 or, when the sensors are

tenperature sensors, until controller 200 receives a
Riugniawill be appreeined teit thediresahi ingerttivatpravides aadavect adametbiod for

.set . poi t enper at ur the first se oi nt tenperature .
preventife {oifi ofthe F4HRRAS P Sindhc ot R LSRIHGY usRiPerGpE ageteSration
cycle. ARB&SIME@rtaitl en®bteiinéritiBd SQRIPIRIHa0E bedldQisE& RfieséribSihe PRlsent

to hot gas bypass manifold 220 to close |lines 260 So
inventiontihwilhbe appagertide thgsesskilled inphsart based on|ths disgemreschengin that

with the refrigerant..ln this nner,. v.er recise
changes {1, bog o, AR et indyph el B e ol BB fizom he
scope of¥bis id@atieANOfter 3gBb@Rdts akd withiil the€ tbllowifigelainyer (not
shown) may be included in the |line connecting

condenser 20 and TXV 30. The received acts as a

reservoir, holding the warm high pressure refrigerant

l[iquid wuntil it is needed by the netering device. In
anot her exanple seen in Figure 6, which shows an

enbodi nent of the invention used on freezer. In this

enbodi nment, the m croprocessor nmay receive a signa

froma tinmer 300. Wen m croprocessor 60 receives a

time signal fromthe tinmer 300, the m croprocessor 60

sends a signal to solenoid 75 which is then ,

activated. Wien activated, solenoid 75 causes hot gas

bypass val ve 70 to open. When hot gas bypass val ve 70

opens, hot gas fromthe outlet side 72 of conpressor

10 is delivered to the outlet side 74 of TXV 33 where

it mxes with the cool liquid, possibly containing

some cool gas, and warns the |liquid. Wien the set end

ti me has been
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reached, the timer 300 signals the m croprocessor to
signal solenoid 75, which then deactivates, allow ng
whe4ges4bypass valve 70 to close. In this mnPEr/pS1008024574
tenperature of the liquid entering evaporator 40 may
be fa%pr ecisely controlled. The period between
LA, the length of 22 WD 2004/ 013548
PCT/ US2003/ 024574 each cycle nay be pre-set or
dynam cal |y adj usted based on the circunstances under
1whi CA dekize, clanprizéng: S operating at a given tinme. In
ot her enbodi nents, the m croprocessor 60 may receive
signals fromnore than one signal source. For
acompre?ggi’mﬁl_gnmﬁ gHﬁﬂet@nﬁ'aﬁ%uﬂEW' udes a tenperature sensor
erature sensing neans 310 and an ice detector
or ice detection neans 320, in addition to the tiner
a conden§isy GhpisigAn Hirpeitan muftborein SecriaonsRmistis Sperdtively coupled
to the outlR @ HeQomp#Esor: at her than both may be included. The
signal causing the controller 200 to activate the hot
gas bypass may be dlfferent than t he signal that
ses the controll t actlvat hot . gas .
ametenng%e‘fgg, coxﬁ*)élsylgﬁpénlsgﬁl ‘L,ﬂg 8V g‘;?gf‘% %f me?enn% means 18
operativeBPEdUplkalth @Soutiet SNAL colehs; cCausi ng activation of hot
gas Signal source causing de-activation of hot
bypass. gas bypass. Tine Tine Tenperature Tenperature
an evapoéﬁ?& go%alfrg Efg 5}1 mFe?,l agle tuSl%{ én a}noe}]-/'a nﬁ‘zer Sa‘{qﬁ%%%ﬁlé%%% the evaporator
inlet is op'E@z[tbzer&tdm@lbd td ehesitiet off the hib&rﬂlgttﬂ&hls afd theatlgedfahd ¢ éﬂ?orator is
can be seen fromthe table, in enbodinents o
OPefatlvebh@“iP}?\‘ﬂéﬁlﬂil%‘ﬁleit AEthGSPMETeTERTe t han one signal  sour ce,
each signal source nay be responsi ble for causing the
controller to act. For exanple, enbodinment of the
a hot gas bypase tricans, Tamprisiog unl &nlethan ogtiet,afn apen ipgsitibn ﬁncbmclosmi plrsition
a tenperature sens

wherein (5255t bioins e DI Feaie GOLOUPLEES e puaigt ShBe compressor and
the hot géé%%ﬁé’é'dl&'ns offdiSd GISbratN%ﬁy ESpledab kiRY infep oPGxE'e‘éQﬁcﬁ'ath‘@r to an inlet
hot " gas bypass. then use a signal from one or
of a manifield ewhgrein: t i ner , a t enper ature sensing neans, and/or
an ice detectlon means to be received by the
controller, causing the controller to deactivate the

thB @lantfeRl donRRREEs arl Thlét AAE a PIRAE 5 Bhidets, @Ach St BkingS OPéadvely

coupled to a different one of a plurality of inlets at different locations on the evaporative

surface;

the hot gas bypass means also being operatively coupled to a controller;

one or more means for detecting the initiation of ice formation on the evaporative surface, each
means being operatively coupled to the evaporative surface wherein if there is more that one,
each is operatively coupled to a different location on the evaporative surface, and to the

controller;

a controller operatively coupled to each means for detecting the formation of ice on the

evaporative surface and to the hot gas by-pass means; and,
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may be responsible only for causing the controller to
activate the hot bypass neans, and another signal
waeowroessis responsi bl e only for causing the copPtT/051003/024574

to deactivate the hot gas bypass nean. |In other

enbodi nents, the signal sources may be used for either

pur pose. 23 WD 2004/ 013548 PCT/ US2003/ 024574 \When a
a reﬁlg@l%ﬂﬂ i GculaR R BRMonipiessarth o ¢ondiiefltd e Riepstitpaneans to the

wat er, a container is placed underneath the

evaporaemaqmdrtabloto the compiessor imaresrigemoon exgleof f it. The

container is either made of a non-contam nati ng

material such as, without [imtation, Teflon', PVC

pyl onTas ﬂexﬁ&é‘@ﬁclaﬁyptvﬂﬁlrélﬁ tHROYATR T6r detdoling ligSformbtial of ice on the

glass and the like or is |lined or coated with such a
evaporatiye enifade, comprm(@)s@rrqqrynwé#SélfSr ed material for coating

all elements that cone in contact with water is an

enanel material known as FDA Gray. The contai ner may

sj mpl Thbdevit@6Relaiuntiovhdrtin tevapandoodetanting the fompatimn of ice on the

detachably fitted to the |o ortion of the
evaporatiyg sBrfagegiompsisgls) ane-01dBeRs ftost %6?@%1 e unit. In

addition, the container may be fitted with a fitted

gl ass gas dispersing elenment which is connected to an

d| ect Mhs tlatite obclainel g&lnmclathﬁ msmstfmadetmmgéhe:mwn of ice on the

bubbl ed throu%h t he col (% water to inhibit dt
evaporgveREHacsH CORRERES }@%?rslﬁ%feiﬁﬂ PSR SAiDe &ﬁﬁ?f 00‘8’ ec to oneor
more WBHF d%tt@rﬁ erﬁufkeééhﬁﬁv@gub Adérfibl :ym‘!@%‘f tRueveed for the

co ectlo of potable water also nmay include one or

nore filters such as a carbon bl ock, a |inestone of a

edi t f||te to furt rethe
he ¢ hpélg}ugcao Wi’t%}e of-F vﬁrl4]’c 1%118?%# éll%/m e second
temperﬁttiﬁ:t seh$ifg B{eﬁﬁseéHu led\te e @Bp&ﬁﬁ’v'd feficd wieydifi ¢f s is more than one,
thod fo pr eventl ng icing of the evaporative

each is samﬂa@ to aadlffarﬁn@mmramﬁw GurROAYivesEraga, and k5 thg controller.
' refrigeration cycle. Al though certain enbodi nents and
exanpl es have been used to describe the present
iGNV entTiherevice oftlaim bewhd@piarteninetns fohdaectmlgithe fatmiationt biEice on the
art based on the disclosures herein that changes Jin
evaporytile SEFBERIFOMINISSS ARRITERANTI léitegwmﬁurﬁam@ WERRS SREPIRG iRt the
)
evaporﬁﬁ%asg E@Wfslérgfrﬂé Iﬂ\}mﬁ?r IE: tRin ﬁgtfgo \?\?drt]lgy g&%ﬂllérys]to aqm%fent location on
the evapOfativ e hufat8. PCT/U82003/024574 VWHAT | S CLAINED. 1. A
devi ce, conprising: a conpressor conprising an inlet
and an outlet; a condenser, conprising an inlet and an
gut | ety Jw"&%@fc@ oRclaft® lcﬁﬁ%ﬁﬁ% mleRrifk ncin®BGihprisey @lthermostatic
coupl e to the outlet of the conpressor; a netering
expansitmavadve. conpri sing an inlet and an outlet, wherein the
inlet of the netering neans is

8. The device of claim 6, wherein the metering means comprises a thermostatic

expansion valve.

9. The device of claim 8, wherein the thermostatic expansion valve comprises a

temperature-sensing assembly.

10.  The device of claim 9, wherein the temperature-sensing assembly comprises:
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operatively coupled to the outlet of the condenser; an

evaporator, conprising an inlet, an outlet and an
weaporHEes ve surface, wherein the evaporator PCI/E82003024574

operatively coupled to the outlet of the netering

I | et of .t.he evaporator is operatively
c & dopy Afhifefloftdine? porgprisinis ay fpAkr mémBer ang ag ghutes seember;
bypass neans, conprising an inlet, an outlet, an open
posjtion and a closed position, wherein the hot gas
b SUESPRRSHsPose( tween &p@r@r imeglbgr aslibE edter mentber;
outl et of the conpressor and the hot gas bypass neans
outlet is operatively coupled to the inlet of the
ee apwond finer spact ciraumidtibed by die ianérandhdrd, wherein: the
mani fold conprises an inlet and a plurality of
outl ets, each outlet being operatively coupled to a
di : u 4t ' t i fferent .
| L L po R Rt T ol b e B 0 oup RS, the inte
being ppgradvelyrecupdediioshe betiatof theevapdratet;y coupled to a
controller; one or nore neans for detecting the
initiation of ice formation on the evaporative
Sal ke dispasel ' ' : N
aDor S B prOUBAE (Do and PRBLALL KEK GREBRHIL e G end of e
outer ragmher, the optethaingoperaively eupted ta thtiibfeeotht compaisi@n on
the evaporative surface, and to the controller; a
controller operatively coupled to each neans for

deebaféie idfsgodedein tie it ipate Aid éxeediy oA gﬁ@ﬁﬁg%f J@ftlie\éﬁvbend of the

surface and to the hot gas by-pass ne
outer 1ephorda proxgmpicte therseddepd Bf the quieraherilper ant t hat
circulates fromthe conpressor to the condenser to the
nmetering neans to the evaporator and back to the
coteppestiwe sensing budh dispesedin €@ igyedlspace?the WiBpdeutcRn@hs bulb
bei cl al.m I’L V\:hﬁ?r ei g‘?t Be nmeans for detecting the formati o%
eing Qperatgly soupled to thedhermostayie expansiopyabisnnd. se(s) one or
nore |asers. 3. The device of claim1, wherein the
nmeans for detecting the formation of ice on the
é\/fhp@maéﬁﬁ)mpomﬁﬁﬂmﬁsmnqbiﬂ the fmer spaee,ahe thefrall do&fpound being in
conmcdehﬁ tars. 4. The g vice of claim1, wherein the neans
FEHH s pgrimpigmiey gn ﬁfeﬁs&npgﬁt%?-“fr@@gdwlh-he evaporati ve
surface conprise(s) one or nore first tenperature
sensing nmeans coupled to one or nore work-I| oad
tldnperlde dewics ef slaimn J ewherbindbe bottday by qmjs méardshonpevdscevalve.
5. The device of any one of clains 1, 2, 3 or 4,
conprising one or nore second tenperature sensing

means Thedples of flainh @1 SViRREhakd Vzﬁvegéﬁlﬁ}ﬁfﬁgs ?\é&@ﬁcﬁh.” i f
0O a

there is nore than one, each is couple
different |ocation on the evaporative surface, and to

4he cqft HQ{&'CE bf claim any one of claims 1, 2, 3, 4 or 6, wherein each temperature-

sensing means independently comprises a thermocouple or a thermistor.
14.  The device of claim 1, wherein the controller comprises a microprocessor.

15. A method for performing a refrigeration cycle without ice build-up on the

evaporative surface, comprising:

providing a compressor comprising an inlet and an outlet;
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6. The device of claim1l, wherein the neans for
detecting the formation of ice on the evaporative
w@oacs4conpri ses one or nore third tenperat uUP€I/US2003/024574
sensing neans coupled to the -evaporative surface
wherein, if there is nore than one, each is coupled to
a different location on the evaporative surface. 7.
prowdlﬂg‘ﬁ cORIENES, &fm Slganlinlethed & SutldhavRERSif thd bndBAWRP inlet is
conprises a thermostatic expansion valve. 8. The
operativhdy caplat tocthaouﬂ% of theeowipressdie net eri ng neans
conprises a thernpostatic expansion valve. 9. The
device of claim8, wherein the thernostatic expansion
providii%%h YRt RERhE SR ScotnprisBipnerislet skt Secisien viRssie @ inlet 3Othe metering
devi ce of claim9, wherein the tenperature-sensing
means iaoperatively conpled tethe outies ofie90denyen 548
PCT/ US2003/ 024574 a doubl e-wal | ed cont ai ner
conprising an inner nmenber and an outer nenber; a
providihg s bviRaa6r, dbdpasieg ab dilsearodiieanduresvapertios swrfite { wikerein the

outer nenber; a second i nner ce circunscri bqe)% ﬁ
evaporaterein|e ieppersivsbircouplediio Fl‘é"tO“QP's‘Hg alemﬁ mrgnpanchthe pptlet of the

evaporzg&gis%B%&g?gy%o@léégo tﬁ@?nl%fotfg qompres Pet n‘gfert htehe i nl et
evaporator; an outI et di sposed pr oxi rrate to, | n and
) .through second end op osSi t ge f| end t losed
providipgp GPL BASRIEASS TS GOIEE BN b 3B OY iy gocngipplodg apg a close
positiox# hﬂle‘rrﬂh e 1t g’ag‘ QUSRS isdpbatilely dusee ﬁﬁﬁﬁe'oﬁtléthﬁ‘ the

space tendl ng fromproxiimte to the first
compressmi anﬂ theHet gaubmasmmrouﬂgt ip ppsatiealy coltplftd]@ the indet@f the

end of th fenperature sensing bulb
evapor%}?rs‘brotgélﬁ}lﬁ%ﬁt?ff?emﬁﬁﬁ‘g? ‘g}ﬂmeé%lg the tenperature sensing

bul b being operatively coupled to the thernostatic

expansi on val ve; and, a thernmal conpound al sq di sposed

ithe mpeifold nempgw@e inletendidpindity eformlsisnench omtlet beinz operatwely
SEFIa bk B RS niEh e i o caporav

whEigk n the hot gas by-pass neans conprises a vaI ve.
12. The device of claim 11, wherein the valve
conpri ses a solenoid. 13. The device of claimany one

ﬁ%SHtr(Sl erature-
the hOt%aS B#’f%{é gﬁngé?]ssﬁ?on%lrﬁ)ge n@’g%tﬁ’efl co ?‘p r ?g es a thernocoupl e
or a thermstor. 14. The device of claim 1 vvher ein
the controller ri ses.a mcropr ssor
providing ORe §r mgFe %‘@?I?SJP’%)?%“‘Q:‘; H‘éi‘ff;"l %q(g’t e E%H%atwe Sﬂﬁ}ﬁﬁe each such
means b&ﬁg Qﬂéﬂaﬂvéi? c@ﬁbl&h@ the evaporative surface wherein, if there is more than one

means, each is coupled to a different location on the evaporative surface, and to the controller;

q!

providing one or more temperature sensing means coupled to the evaporative surface and

operatively coupled to the controller;
providing a controller operatively coupled to each means for detecting the formation of ice on

the evaporative surface, to each temperature sensing means and to the hot gas by-pass means;

and,
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evaporative surface, conprising: providing a

conpressor conprising an inlet and an outlet; 27 WD
wWQOM0 58548 PCT/ US2003/ 024574 provi di ng a copdBOSMn3/024574

conprising an inlet and an outlet, mherein t he

providifégo A {c“nggrgﬂiptﬂé %rcluf'ategﬁ:ﬁgn gfe obfil esg :rﬁ: cgp@gt hetoot ; lm%‘ienng

means ©ARPEVapooraindibatieto Be dompreﬁl%i' klﬁﬁ reﬂﬂ@éi‘hﬁd)mcyfdl‘@ whekei:
of the metering neans is operatively coupled to the

outlet of the condenser; providing an evaporator,

3181@;1? [ﬂesrh&\%ﬁ s (!lé?éc?ih% 1&%0%' o?)tonatﬂgI ?’%oﬁﬁﬁ?@ %ﬁ&!{ée\/&tec (y) such ice

surf ace orat I'S "Opérati
¢ortiptionl d si)gﬁdh gs seut foethe ocﬁnntoller which fin fu@n aams&n apen mgﬁal to the hot
outl et of the orator is o eratlvely coupled to

ngﬁeb}ipﬁﬁeqle@s, theg oE y@ggdpeanfo SUARENE QPEN Pt tb%‘gontroller receives
0
R 0 onpR Rl S AlednB ek iy B C U ekt yAhp Fhich time
ﬂy:p:anuolhrasands mtlete signab p:rellhaholvﬁs)bYPms mheads.t 0 t he
outlet of the conpressor and the hot gas bypass neans
outlet is operatively coupled to the inlet of the
&8, apOTﬁE Rletiyd 3fRlam 15N Bbreff thd niEaRd fo? B@tecﬁﬁget‘h@ itBrmatiBe of ice on
mani f conprises an inlet and a plurality of
the evaparativst surfaeeccbmplmsel(sétonber mgredlpgarat i vel y coupled to a
‘ different one of a plurality of inlets at different
| ocati ons on the evaporative surface; the hot gas
by pas ThevRftfodedfhilgisN FheieRy Bé imeahyfog asiet@th the férmation of ice on
control ler; providing one or nore neans for detecting
the evaparatifesyWHAEe BMBse(S) ONe PRPOFATPS) detegiorsace, each such
means bei ng operatively coupled to the evaporative
surface wherein, if there is nore than one neans,
¢&ch The artipidest cladma Sivhéeinethé nleasefor deteoting the formation of ice on

evaporatjve surface, and to the controller; providing
the evapRyall Vs SURSF @ CQTBPRIREA ONF & @@F&ﬁqﬁbteﬁ@sw@re é%!%dn%lstcﬁlépled to one

or mor@x)é&ﬁ&%?c? te\‘[f‘pe§é{ﬁxfe%8 1@6Edsub%§&r&% %rdéas ¥f figRlRd to the

contro provi ding a cont er operatlvely coupl ed
to each neans for detectlng the formation of ice on

i Vv urf to each tenperature sensi .
1ane TR gefiod el 3 Rhers p A lrigeiate votfle Tsgmgfhprises a
thermocfdPit Gt hxhédnified/ US2003/ 024574 provi di ng a refrigerant
that circulates fromthe conpressor to the condenser

to the netering neans to the evaporator and back to

e aIRBERRR oflhufl iSryhhEH Bt bR e ENEb R o st

expansiOM @pleeat i ve surface detect(s) such ice

21.  The method of claim 15, wherein the hot gas by-pass means comprises a valve.
22.  The method of claim 21, wherein the valve comprises a solenoid.
23.  The method of claim 15, wherein the controller comprises a microprocessor.

24. A method for performing a refrigeration cycle without ice build-up on the

evaporative surface, comprising:
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formation, a signal is sent to the controller which in

turn sends an open signal to the hot gas bypass
wore@n®13sthe hot gas bypass neans renmi ni ng opePCT/O$1003/024574

the controller receives a signal fromthe tenperature

... sensing neans that is aE@ée a ﬁrg-set val ue, at which
providing 3 gemprepor cpmprigng ah ek And a3 opflgke signal to the hot

gas bypass neans. 16. The method of claim 15, wherein
the nmeans for detecting the formation of ice on _the
providingy eqateasdryensprisirga iolhpnd sreguletonkerein thoewdensss inet is
. 17. The, nethod. of _.claim 15 wherein the nmeans for
OPerat“’eéé?(éH’@‘qutﬁ t}c‘?]%“qeéloﬁrﬁ‘?i%ﬁlpﬁefss‘?%e on the evaporative
surface conprise(s) one or nore frost detectors. 18.
The nethod of claim15, wherein the neans for, ,
providingle retdringgnedne, dommprisirigewm iplet andoarpentletivehescin Has il gt\of the metering
. surface conprise(s) e re first tenperature
means 1s OpPfAf1LY yﬁﬁgﬁgé ?:‘bé]‘ﬁ ngeqtog%gen@d%}se#mr e wor k- | oad
tenperature sensitive sub-assenbly(ies) of the device.
19. The nethod of claim15, wherein each tenperatur .
providing em eyapgratera aempasipg AR detqan Quilet ARt HLBAORLvg surface, wherein the
t herm st or ... 20 ' WOge &
evaporag Bl IS RHUNED ol TE LR R ofthhilcte ISKEE ticthet of the
evaporat¥iis \6Peratitely Toeple@tdwhe irdét oflthe condgiressohier ei n the hot gas
‘by-pass neans conprises a valve. 22. The nethod of
claim 21, wherein the valve conprises a solenoid. 23.

- f [ o I8l iti d a closed
providing 8ol FA 8PS mEliS st MAALE o KR RS §Pfisition and a close
position petickein nhenlgotzas bfpasgmeans ivket tsyapemtinelyteoupled de thegutigt efthe

on the evapoyative surface, conpri.sing. .
compressgasl el GR PRSI DUFEY #bonsy sPed R B inigtelshe
evaporatgg%g'aﬁ'iﬂlgt@F‘ahﬁhi%ld,asﬂl‘i’eré‘iﬁi: outlet; providing a

nser, conprising an inlet and an outlet, wherein
the condenser inlet is operatively coupled to the

outl et qf the conpressor.; provi dj er] .
bRt sgmas rap CL SpRBEY o SR, PR IiREONRE Bperatively
c%ﬁ]t)lt:ﬁ‘ fo ABIFRN4M Gne BERAPRIrdlEy 6P@las hidifyrenviopititoston thdevaporative

outlet of the condenser; providing an evaporator,

sodag®; i sing an inlet, an outlet and an evaporative
surface, wherein the evaporator inlet is operatively
coupled to the outlet of the netering neans and the
the hot g2y bysiss @leahdidlso Baiap oparhtively souppet @ta coatrpllemupl ed t o
the inlet of the conpressor; providing a hot gas
bypass neans, conprising an inlet, an outlet, an open
providir%%?x%to} AorMMhRr hﬁ%@&in&%@éﬂs!c@ﬁ?lemﬁ@'e@a diivodurfies wherein if
pass neans ‘I nlet I's operatively coupled to the
there is @idtd than ofie, ieheh is coupled to a different location on the evaporative surface;

providing a controller operatively coupled to each temperature sensing means and to the

controller; wherein:

each temperature-sensing means measures a temperature at its location on the evaporative
surface and sends a signai corresponding to that temperature to the controller wherein, if
the signal is at or below a pre-selected first set point temperature, the controller sends an
open signal to the hot gas bypass means, the hot gas bypass means remaining open until

the controller receives a signal from the temperature-sensing means than is above a pre-
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conpressor and the hot gas bypass neans outlet is
operatively coupled to the inlet of the evaporator or

wao o00a1isg et of a manifol d, wherein: the mani fRCTUS2003/024574
conprises an inlet and a plurality of outlets, each

out | et, bei ng operati vel coupled to a different one _
osreie&? |SE?°&1‘€%8‘BF‘ tFH‘IPS‘ia\é“%etat 8&%%% the|contpllessendsri ¢lpse signal to
qngﬁglrg{sibg,gassgﬁgaﬁgce; t he hot gas bypass neans al so

bei ng operatively coupled to a controller; providing
one or nore tenperature sensing neans coupled to the

porative. Sur rei.njif there is nore, tha )
e e Sl B2 SRR hLmeling Gleath GHGiset phermosati
expansiotaydvaat i ve surface; providing a controller
A operatively coupled to each tenperature sensing nmeans
and to the controller; wherein: each
t en ' s_a. t.enperature. at
TEP oihEnoERF R 25 SRr IR A SRl B of yrver
comprisesgnizinperature spasielf agerhiblyt hat t enperature to the
controller wherein, if the signal is at or below a
pre-selected first set point tenperature, the
ntr ' _ ass__ .
e e A U B8 26 Bt e s s S Bpriss:
the controller receives a signal fromthe
te at -sensi ng neans than is above a pre- 30 WO
BOhPls Pl SBEIMGS BB 38 87 Hinet B EbPRAN Pecer Tagber;
poi nt tenperature, at which tinme the controller sends
a close signal to the hot gas bypass neans. 25. The
aeftrBigraest dispasedrbeweentherinier memsberrpnd thc nyterpsmsber;
conprises a thernostatic expansion valve. 26. The
met hod of claim 25, wherein the thernostatic expansion
wabstdiiniidrizpice ci@imbériRE by th&MASY BEMb&: Sensi ng
assenbly. 27. The nethod of claim 26, wherein the
t enper at ur e- sensi ng assenbly conprises: a
; . ' I Si an i nner nber. and .
L o Rl B R 1 00 57 Dl g e inlet
being operativelpreotpied andle bhet@f tierevapsrart; a second i nner
space circunscribed by the inner nmenber; an inlet
di sposed proximate to, in and through a first end of
: i t i rLak i d
P Do PRI e 08, e rofh R eRB oA bl BRI PEh of the
outer membgt, bhet @utlebbeing operativelly coigliedaoskecinied of the coppasisére t he
first end of the outer nenber, the outlet being
operatively coupled to the inlet of the conpressor; a
bahftlealishosaPmase fifst shRe hi |
pr oxi ma?je to the fi r%‘éeéia%é%}gﬁ?ﬁ%ﬁoﬁfﬁoﬁﬁ{a% tﬂgﬁfsrtgﬂa of the
outer member to proximate to the second end of the outer member;

a temperature sensing bulb disposed in the inner space, the temperature sensing bulb

being operatively coupled to the thermostatic expansion valve; and,

a thermal compound also disposed in the inner space, the thermal compound being in

contact with the inner member and the temperature-sensing bulb.

28.  The method of claim 15, wherein the hot gas by-pass means comprises a valve.
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outer nmenber to proximte to the second end of the
outer nenber; a tenperature sensing bulb disposed in
w0 b@4omses space, the tenperature sensing bul bpCER1993/024574
operatively coupled to the thernostati c expansi on
| ve; and, t her, C ound al so di sposed_in_ the
P ner é?ﬁéf&f-‘él}oaq ?@??@W%@Hh%dﬁ eSeMPESesR sakenoidict
with the inner nenber and the tenperature-sensing
bul b. 28. The nethod of claim 15, wherein the hot gas
B9- padde methsl afwigimi e whareim¢ach temBratudd-206ins diedhgd Midependently
COHIﬁPCTQ€SZOO§/ 2457 29t The nethod of claim 28, wherein
A PIRRE WARPEOWRIFHF f SEE Ly enoi d. 30. The nethod of
cl ai m 15, wherein each tenperature-sensing neans
I ndependent |y conprises a_thernocouple or a
Bher mise arethoghof chiim 19p whewginthe ebatiotlet Eompitisas @i micrdpeocessor.
controller conprises a mcroprocessor. 32. A device,
conprising: a conpressor conprising an inlet and an
B2t | etA devicepestapdsiig: conprising an inlet and an
outl et, wherein the condenser inlet is operatively
coupled to the outlet of the conpressor, a netering
IS s j and an outlet, wherein the
aCampﬁﬁﬁg?og§ﬁgﬁgaﬁé@%??ﬁéhﬁggﬁg is operatively coupled to
the outlet of the condenser, an evaporator, conprising
inlet,.an outlet and an evaporative surf
e

a conde:‘%?%,r cquep1ising an inlet and an ou erelg tlgfp@ng@qs\%}nié g%gmﬂr%tglely coupled

to the oh@etlof eheXedniRéssef, the metering nmeans and the outlet of
the evaporator is operatively coupled to the inlet of

the conpressor, a hot gas bypass system conprising an

i nl an outlet. . open ti.on.and . | psed . .
a meterlgsfcans Yonblisingan (BB BRFH BHE) ot e 01ef o B8 mtsipegspeans s
operativielecagplddab i odtlee oEMBRbASRSr, and the outlet is

operatively coupled to the inlet of the evaporator or

to an inlet of a manifold. a refrigerant that

o B AL g SIS SR GE5R ok SEBIEDOS b Bporc

ne

inlet is oppeqiivebseupled ta theafutlegef it nRerizigthdans and MiBlouelbd &ffthe evaporator is
.oPer ativel é}%gupl ed to the hot gas bypass system and
operativgly Gqupleddn ley ef the compresePrt o the control ler. 33. The
device of claim32 further conprising one or nore ice
detection neans operatively communicating with the
a hot gas bypase kystem, @2npABIngCMMNIRE, 25 48t1ECHH &iSAGRS1LdA4Nd 4 closed position,

wherein the inlet is operatively coupled to the outlet of the compressor and the outlet is

operatively coupled to the inlet of the evaporator or to an inlet of a manifold.

a refrigerant that circulates from the compressor to the condenser to the metering means to the

evaporator and back to the compressor in a refrigeration cycle,
a controller operatively coupled to the hot gas bypass system, and
a timer operatively coupled to the controller.

33.  The device of claim 32 further comprising one or more ice detection means

operatively communicating with the controller.
32



34. The device of claim32 further conprising at | east
one tenperature sensing neans operatively in
w@orsmmsesat i on with the controller. 35. The der¢TESWN3/024574

claim 33 further conprising at | east one tenperature

sensing neans operatively in conmunication with the

controller. 36. The device of claim 32 wherein the

i f otk @Ry d ' I :

outlets, each .ofz%ﬁ %I?Q bﬂ]e{thgtcgg@r gt \% )?thdél%flg%p r?tgreasensmg fneans
operatiyiehyfia cemmunigation withgheicedtiofler.of inlets at different

| ocati ons on the evaporative surface. 37. A nethod for

performng a refrigeration cycle without ice build-up

035. t heTheakwRroFlclai@ %%ftﬁéi‘%om?ﬁ% 'a§1eﬁ§t:on]@ MpAAEE Rnsing means

conpressor conprising an inlet and an outlet;
OPeraU(YPWPGPIﬁgl@K@Bﬁ@I%@ég‘? cawigblei.si ng an inlet and an

outl et, wherein the condenser inlet is operatively

coupled to the outlet of the conpressor; providing a

4 er iIThy devitef chON3RivdicAdn & thaMifld 86HpAdes a8 and a plurality of

whe elq the inlet of the metering neans is
°“tletsof?§¥* efletheneonstvgl wupled toa differensone pea phmalisy o€ inlets at different
locatiol§ BHtlfé'ngp&Qtié‘é’ﬁﬂﬁEét or, conprising an inlet, an

outl et and an evaporative surface, wherein the

evaporator inlet is operatively coupled to the outl et

t he, net.er, ans and _the outlet of the .

U apors e O TR A (FRess e cls ¥ikou sectuildroparethe
evapors@mﬁgﬁfé@bbm@ﬁgy{?di ng a hot gas bypass system

conprising an inlet, an outlet, an open position and a

cl osed position, wherein the hot gas bypass neans

. 4d Nl i eratively coupled to the outlet of the

pmwdfélgr%%?)glggeos?&efr?‘ 'llﬁggﬁgﬂ&ﬁg@m ‘means outlet is
operatively coupled to the inlet of the evaporator or

to an inlet of a manifold; providing a controller

providiag 3 £gndenser, semprasingign inkes anden guidethyhereindhes candenser fnletss

operatiS R T etlo AEAARS 4B P89 *or ovi ding & ref 11 ger ant
that circulates fromthe conpressor to the condenser

..to the netering neans to the evaporator and back to
providing @ melgiHiedaeas, GORpIISigran 1glet and anowles (veherein thepinket ofithagnetering

means & dobriB{el¢BaNLE i ' . to the controller.
Ssgp ﬂfﬁee rgnstﬁlgg of{hgﬁgﬁgnog%le?cﬁrpﬁg?}’conpri sing the step
of causing the timer to send a signal to the
ntroll er causi ngpt he, Tont roller to alternatel

providife i jUApOTiloraCoBBriiing 41 iolelan et yikan ppeEsGva yistases wiprein the
evaporathEin[¥E is R rtfve ) g]teg rZoe 8" Jull &Y of SR eFin B SncaBE artf BB outlet of the

providing a tenper
evaporator is operatively coupled to the inlet of the compressor;

providing a hot gas bypass system, comprising an inlet, an outlet, an open position and a closed
position, wherein the hot gas bypass means inlet is operatively coupled to the outlet of the
compressor and the hot gas bypass means outlet is operatively coupled to the inlet of the

evaporator or to an inlet of a manifold;

providing a controller capable of actuating the hot gas bypasssystem; a timer capable of sending

a signal to the controller;
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sendi ng neans. 40. The nethod of claim 39 further

conprising the step: causing the tiner to send a
wG@@aal3sto the controll er causing the control | BET/US2003/024574

activate the gas bypass system 41. The nethod of

provi g A S AP SR 0 S i ot

means ©0E EPAPoRltoCAKTIARE td R 6 El?crséﬂr il ré Qﬁﬁ@ﬁ tyasantihe
gas bypass system 42. The method cI ai m 39 further

conprising the step: causing the tenperature sensi ng

..means to send si.gnal | er causing the

providigg, ﬁttlﬁ%ﬁﬂcgﬁ?ﬁ’? ogsc?PfjﬁgtaeSI%nﬁgogg r%oé@s system 43. The

met hod of claim42 further conprising the step:

causing the tiner to send a signal to the controll.er

B8usi ﬂgletm@h@bﬁﬁ qlaim 3 furherromprising he sier of sausyighe dmer to send a
signal (0 &y ol Tie Ao & gelBadfy bt g SRUBNfy B9ot gas
bypasslgygtémd of cI aim44 further conprising the step:

causing the tiner to send a signal to the controller

causing the controller to activate the hot gas bypass

i L et A

sending meanglg the ice detection neans to send a signal to
the controller causing the controller to deactivate
the hot gas bypass system 47. The nethod of claim 44
g t hefhecrﬁé{HBd &f &18ind ﬁ@ﬁ%@ﬁcoxﬁﬁﬁ’s‘fﬁ%e s12: ¢8ing@hEEhEOD send a
means to send a signal to the controll er causing the
signal oah¢ carttadler tansingtthe condrallaetorrotivage shegasbypass sysiemm 48,
The nmet hod of claim42 further conprising the step:
causing the tiner to send a signal to the controller
CAUSI MehelH&th6@BE E18in £0 firBeflentprisiad helsktd: Gasingthaemperature
system 49. A nethod for performng a refrigeratjon
sending ;m;a@s w sendasignaldotha ¢antrgherngusing thesspaigher;tp dgactivate the gas
sur.f conprising: providing a conpressor conprising
bypaSSﬁXStF et and an outlet; providing a condenser,
conprising an inlet and an outlet, V\,her ein the

condenser inlet is ratively, coupled to the outl et
Rt hé”t?dﬁ?ih@‘% %‘flalnb??g&r@l?h@onag SEPnEAISE thie terperature

sensm%?xgﬁ# tglrre 14 | h{ﬂl £ thed¥lrBfferQdhdif é the%ﬁfr@l‘lé} tb H@m}aﬂ% tﬁE b gas bypass

g nmeans I's oper at coupled to
systemout | et of the condenser;

43.  The method of claim 42 further comprising the step: causing the timer to send a

signal to the controller causing the controller to deactivate the gas bypass system.

44.  The method of claim 37 further comprising the step: providing an ice detection

means.

45.  The method of claim 44 further comprising the step: causing the timer to send a

signal to the controller causing the controller to activate the hot gas bypass system.
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provi ding an evaporator, conprising an inlet, an
outl et and an evaporative surface, wherein the
weaporHEsor inlet is operatively coupled to theCDus1083/024574
of the netering neans and the outlet of the
evaporator is operatively coupled to the inlet of, t%ﬁ .
é6npr &be srethograd wlaimdy f&“ﬁ%@ﬁ‘&&“&ﬁ pgseD: cating e dgp defection
e [ |
means (g6 s Ul Bl ARRIR B ORI aBpcEyASE8E hotgas bypass
system.operatively coupled to the outlet of the conpressor
and the hot gas bypass outlet is operatively coupled
to the inlet of the evaporator or to an inlet of a
ggni f %? met & uimdASu ARG ORIpHisHBTRS {189 Tafding theGte @di€ttion
a plurality of outlets, each outlet bei'ng operatively
means ocepd edighal ta titd ¢dntmoBertcausiag tfe conprollerab actjvas the hpkgas bypass
di fferent |ocations on the evaporative surface; 35 WO
systeMp 04/ 013548 PCT/ US2003/ 024574 providing a control | er
operatively coupled to the hot gas bypass; providing a
refrigerant that circulates fromthe conpressor to the
é8ndehe method ofclaim4 furfher compisingshe sfep:spusing tedhmer ig send

. back t he conmpr.es ' ' ' ~and

S L e
controller. 50. The nethod of claim49 wherein the
signal source conprises at, | east one signa

: | sgurce
481 ecriemethod fon prelogmg R 1ebigsration pyclgwithout 1Cﬁ€P3ﬁ&:-é‘aﬁ>§,the
. . sing nmeans, and a ice detection
evapor%é\;aeﬁsgﬁﬁée?wﬁlﬁréﬁﬁ 't hod of claim49 wherein the signal
source conprises at |least two signal sources selected
. fromthe group copsisting of. a tinmer neans, a
providing HEMRFEFY CORWEIIG pdypGANdARPULIEL; ceo detection means.
52. The nethod of claimb50 further conprising the
step: causing at |least one signal source to signal
providinp@ conddnsen, temprisingar inleitand ah euthest whersinghpeqyslen®s inlqtrie
.method .of claim52_.further conprising the step:
°Perat18%1M§P\"Fgle‘gf° ﬁll’gﬁgget&rﬁglesq‘)w5?ssor30ur ce to signal the
controller to deactivate the hot gas bypass. 54. The
met hod of claim50 further congri sing the step; .
providing ashetering megwatomprisngan intes gnd ap pedled; wasseindhg injes of the metering
sel ected, f or CHR LS ti mer neans, a
means %se%@gﬁwrcgugltgﬁg? %%%rvr‘g%\tns, J%&n{gglgseﬁce det ecti on neans
to be received by the controller, causing the

controller to activate the ho as bypass.., 55. .The ;
v euppsee 4P RpnE a4 . O 157 R Rt wheren
e:vaporé@#J gﬂé«%}gsﬂ 8]?%%& v ec%tflp%? pt@tthé &Rt of BB $nekd eah®4h& fhe outlet of the

conprising a tiner neans, a
evaporh@fpaspetdtivelysenpled o thieamst of the compressor;

providing a hot gas bypass, comprising an inlet, an outlet, an open position and a closed position,
wherein the hot gas bypass inlet is operatively coupled to the outlet of the compressor and the
hot gas bypass outlet is operatively coupled to the inlet of the evaporator or to an inlet of a

manifold, wherein:

the manifold comprises an inlet and a plurality of outlets, each outlet being operatively
coupled to a different one of a plurality of inlets at different locations on the evaporative

surface;
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and a ice detection neans to be received by the
controller, causing the controller to deactivate the
whew4ges4bypass. 36 PCT/US2003/024574

providing a controller operatively coupled to the hot gas bypass;

providing a refrigerant that circulates from the compressor to the condenser to the metering

means to the evaporator and back to the compressor in a refrigeration cycle; and
providing a signal source communicating with the controller.

50.  The method of claim 49 wherein the signal source comprises at least one signal
source selected from the group consisting of: a timer means, a temperature sensing means, and a

ice detection means.

51.  The method of claim 49 wherein the signal source comprises at least two signal
sources selected from the group consisting of: a timer means, a temperature sensing means, and a

ice detection means.

52.  The method of claim 50further comprising the step: causing at least one signal

source to signal the controller to activate the hot gas bypass.

53.  The method of claim 52 further comprising the step: causing at least one signal

source to signal the controller to deactivate the hot gas bypass.

54.  The method of claim 50 further comprising the step: causing a signal from at least
one signal source selected for the group comprising a timer means, a temperature sensing means,
and a ice detection means to be received by the controller, causing the controller to activate the

hot gas bypass.

55.  The method of claim 54 further comprising the step: causing a signal from at least
one signal source selected for the group comprising a timer means, a temperature sensing means,"
and a ice detection means to be received by the controller, causing the controller to deactivate the

hot gas bypass.
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