GAS COOLER CONFI GURATI ON | NTEGRATED | NTO HEAT PUWP CHASSI S BACKGROUND OF
THE | NVENTI ON [ 0001] The present invention relates to a gas cool er and
chassi s fwo00d4ar3criti cal heat punp water heater. [0002f/USe@syqel of
transcritical heat punp water heater uses a heat punp cycle that utilizes
C2 as the working fluid. The heat punp nmay be |ocated indoors or on the
exterior of a buildi ngG&soéO@ﬁm’b@NF'TEWd?@H@TE@RfAT‘ﬂP of a buil di ng.
Numer ous conponents ar € T ocat Gy W PUMTPCCHARSISTAl supports the

. . | LA S
conponents, which includes for—exanptre a conpressor, a gas cooler, an
expansi on devi ce, an evaporator, an accumnul ator, and other various
conponents. [0003] In a COQ%E rﬁ@%ﬂ%ef iﬁ;dﬂ &gitem super critical
CQ2 rejects heat in the ga R Hﬁ I ritical CO2 absorbs
heat in the evapor frqgmthe outdoor air. .The heat . pu st.em nust
operate desirably [@h}gir a i RFESePL e SE rgfél%e i %S, Coﬁ%)e? aéqgacir% e fgf e

outdoor air tenperatyre may vary from- 100F in the winter to the 1200F in
t he summer. Arag‘gcéﬁﬂfalfli’iﬁtfi”'g%u‘@%ﬂ%f’WIUSed to force the airflow through the
evaporator fin side to supply heat to. t refrigerant flowi ng in the tube
side of the evapod®%i. I%%@aﬁ’?gqﬁ?ﬁgﬁﬁﬁrﬂ“ﬁ@g‘ﬁ%ﬁ?aﬁ B?ﬁstaﬁ?ﬁf’d}‘ﬁlpt he

g_;/ ?]P F{)\?Vt or enc?fglle etl?attutc]ileizege(%(l)z ;Ps%ggwgr(lj(in%pf?uri(% ' %héj ﬁgélt {ol?igg) ¥na§f r%)re ?(I)chclpe%lﬁdo\(/)?sr I ous

or on the exterior of a building, for example, mounted on a roof top of a building.
Numerous components are located within a chassis that supports the components,
which includes for example a compressor, a gas cooler, an expansion device, an
evaporator, an accumulator, and other various components.

[0003] In a CO, heat pump water heating system, super critical CO,
rejects heat in the gas cooler to water, and sub-critical CO, absorbs heat in the
evaporator from the outdoor air. The heat pump system must operate desirably under
a wide range of conditions. For example, the outdoor air temperature may vary from -
10°F in the winter to the 120°F in the éunnner. A draft fan is usually used to force the
airflow through the evaporator fin side to supply heat to the refrigerant flowing in the
tube side of the evaporator. Insuring the maximum possible flow through the
evaporator enables the heat pump to operate desirably throughout various airflow
conditions.

[0004] Previously, the gas cooler was designed only to efficiently achieve
its function without consideration to the gas cooler’s impact on the efficiency of other
components. The gas cooler is often packaged as a rather large box-like component
having insulation around the interior fluid passages to reduce heat loss. The box

extends a significant distance into the cavity defined by the chassis, which also houses



conditions. [0004] Previously, the gas cooler was designed only to
efficiently achieve its function w thout consideration to the gas cooler's
i npact orwoheosaishi7ci ency of ot her conponents. The gas cecalrars200s/08d20en
packaged as a rather |arge box-like canponent having insulation around the
interior fluid passages to reduce heat |o0ss. The box extends a significant
di stance into the cavity defined by the chassis, which al so housesthe

vari ous heat punp conponents. As a result, the gas cool er bl ocks and

si gni ficantfhy Vvaroubitest p@p adompohems.t haoughestie thehass csol@obipelanasd ng t he
efficiency of the heat punp evaporator and ability of the evaporator to
per f or m desgig@ahbantly ieebitst the aly AoivatiSugp ke ahisig conp@itifiante efvamey ef e, what
is needed is an inproved gas cool er and chassis arrangenent that mnim zes

the negativge 'h%%ﬁﬁlp%fvaﬁdﬂz&or%a a61i@) 6 th®Bvapbitol WARSfoath AEsiABlyWakdr (RS System
performance, i.e. mnimzing airflow bl ockage. SUMVARY OF THE | NVENTI ON

[0005] The %%ﬁ@@f)erhmig%uﬁeng elrRdrorel Yhat BaSed2@Qt 8f idHdvaN@s Todler
integration design suitable for a transcritical heat punp wat er heater. The

heat punp SXxﬁ&%éMaﬂQ&ﬁex@t&bﬁﬁﬁhﬁeé He RERRLNhHARY 0B HE RS ¥YSh&HnGREPONENt S
as a gas cool er and evaporator. The gas cool er 1ncludes a water supply and

return opené ot 9w&?%§$ﬁ£&3ﬁhbﬁ&&ﬁ%1@Qﬁmﬁﬂhh Eu@&ﬁﬂb with associ at ed
passages run ng th roug as cooler. The water and re#rlgerant passages
are positioned in relationship to one another such that heat fromthe
conpressed refrigerant is transferred to the water

SUMMARY OF THE INVENTION

[0005] The present invention relates to a gas cooler and chassis integration
design suitable for a transcritical heat pump water heater. The heat pump system
includes a chassis for supporting such system components as a gas cooler and
evaporator. The gas cooler includes a water supply and return opening and a
refrigerant inlet and outlet opening with associated passages running through the gas
cooler. The water and refrigerant passages are positioned in relationship to one
another such that heat from the compressed refrigerant is transferred to the water
flowing through the water passage to provide heated water to a water tank.

[0006] The dimensions of the gas cooler are designed to minimize the
impact that the gas cooler has on the cooling capacity of the evaporator by reducing
the amount of air flow that the gas cooler blocks. This is achieved by optimizing the
way to package the gas cooler, for example, by reducing the depth that the gas cooler
extends into the chassis cavity. As a result, the height and/or width of the gas cooler
is increased compared to other similar volume gas coolers while still providing
comparable water heating capacity. As a result, a shorter length of the evaporator

coils is affected by the blocked airflow.



flow ng through the water passage to provide heated water to a water tank

[ 0006] The di nensions of the gas cooler are designed to mnim ze the inpact
t hat the wexo@oahksr has on the cooling capacity of the ecapseesos62by
reduci ng the anount of air flow that Bhe gas cooler blocks. This is
achieved by optimzing the way to package the gas cooler, for exanple, by
reduci ng the depth that the gas cooler extends into the chassis cavity. As
a result, the height and/or width of the gas cooler is increased conpared

t o ot her sim | ar[006TJuneAgasicalobdag pemphibessissincluflespspesdddapag vaong@aradl e wat er
heating capacity. As a result, a shorter length of the evaporator coils is
af f ect ed byhodiwental eakedugiorttd dw. the Geifical fantd yipirigadtalne@porputipt défassthe i ncl udes
spaced apart vertical and horizontal walls supported by the vertical and
hori zont al dinpEpeibh 9f theathasked | Tike tvhlks shidmipgérergeaéralih defideassoger shlyee. wal | s and
supports generally define an outer shape. The chassis provides not only

support to trhe chespenaides mt ohlyesuppat tP thieronpbrenthedthe rhebiipunay s@tek or s t he
access interface for operation and mai ntenance purpose. Vari ous conponents

of the heat hguuFbud o domaNgethcadd imtBiffk CoNoReitRded dndShalstehdiee phassd.s to form
a closed refrigerant loop. In one exanple, a face of the gas cooler is

| ocated adj §a8Hls donpAn&HdSE ARt hadt pRAP tard Brrfifoed R Wabrkonnkoied Scai¥Pihe, greater
than 50 percent. [0008] In an exanple shown, four sides of the gas cooler

are | ocat ed QX tdBHE ol Qosdel SeHPFERAoFP A bnQhinFRN Bloe ANEheVARE Lo is SUPPOr t's
provi ding a gas cool er

located adjacent to a substantial portion of the wall, for example, greater than 50
percent.

[0008] In an example shown, four sides of the gas cooler are located
proximate to the spaced apart horizontal and vertical supports providing a gas cooler
having a thin profile that does not extend very deeply into the chassis cavity.
Additionally, the gas cooler may provide one of the exterior sides of the chassis,
eliminating a separate wall used in the prior art. Preferably, the depth of the gas
cooler is less than the width and/or the height. Also, the chassis may incorporate one
or more guides so that the thin-profiled inventive gas cooler may be removably
received within a portion of the housing preferably proximate to an outer wall of the
chassis.

[0009] Accordingly, the present invention provides an improved gas
cooler and chassis arrangement that minimizes the negative impact the gas cooler has

on the evaporator and system performance by blocking the airflow to the evaporator .



having a thin profile that does not extend very deeply into the chassis
cavity. Additionally, the gas cooler nmay provide one of the exterior sides
of the chaex&/04ed77m nati ng a separate wall used in thePpTiuse00&086271
Preferably, the depth of the gas cooldr is less than the width and/or the
hei ght. Al so, the chassis may incorporate one or nore guides so that the
thin-profiled inventive gas cooler nmay be renovably received within a
portion of the housing preferably prOX|nate to an outer wall of the
chassis. [0009] AccordiH DESE 3 AWINEOVi des an i nproved gas
cool er and chassis arrangenent t hat nlnlnlzes t he negative inpact the gas
cool er has on t h@orjapo®akondantigssy st denppeerftanventice ciy b uoddcstogl dbhe airfl ow
to the evaporator .BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010] O her

advant ages affertive tp ries tibwingvdentiied nlecaiptidrewbemdemsidaed ibygonmetemewie to t he
foll owi ng detailed description when considered in connection with the
acconpanyi nghedt@mpaganyeigd whefdthl1l] Figure 1 is a perspective view of a
prior art heat punp water heater with several of the walls renoved to

provi de an unobsfoouqt edrighRW it @ pbRpectiteassw of & dMortart heh Ok witbigheaer2 s a
schematic of a prior art air source heat punp water heater system [0013]
Figure 3 isy&nRatdriiadf HERaNEedhyrdvb §evide dd18ndbBivemdd ¥iewdashe eRsgE 1N

cavity.

[0012] Figure 2 is a schematic of a prior art air source heat pump water
heater system.

[0013] Figure 3 is a partial perspective view of the inventive gas cooler in
relationship to the heat pump system chassis.

[0014] Figure 4 is a partial perspective view of the inventive heat pump
chassis having structure permitting the thin-profiled gas cooler to be removably

received within the chassis near the exterior.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0015] Figures 1 and 2 depict prior art heat pump systems. Figure 1
illustrates a heat pump water heater 110 having a chassis 112 constructed from
multiple vertical 114 and horizontal 116 supports forming a box-like structure for
housing the components of the heat pump system 110. Walls 118 are typically
supported on the supports 114 and 116 to enclose the components and protect them
from the exterior environment. However, the walls 118 are also considered vertical
and horizontal supports and together define an outer shape. One of the walls 118

supports a fan 154 for moving air through the chassis to ensure desired operation of



relationship to the heat punp systemchassis. [0014] Figure 4 is a parti al
perspective view of the inventive heat punp chassis having structure

perm tti nyotzh@/tn- profil ed gas cool er to be renovabl ypceaseasaseart hi n t he
chassis near the exterior. DETAILED DBESCRI PTI ON OF THE PREFERRED EMBQODI MENT
[0015] Figures 1 and 2 depict prior art heat punp systens. Figure 1
illustrates a heat punp water heater 110 having a chassis 112 constructed
frommultiple vertical 114 and horizontal 116 supports form ng a box-Ilike
st ruct ur e dmevaheueirrigeatddevitionp Yremiging thetaefldvetrough the eygtraion éhdbles WAl | s 118
are typically supported on the supports 114 and 116 to encl ose the
conponent sdeaired pmopaatp geformdnce dutidpexerme opaatirgrvendibonsent . However, the
wal | s 118 are al so considered vertical and horizontal supports and together
defi ne an out erjosizpe. Ane@nde seheinBipirs 11 118 wispporghs cavldral4 Bsenfios novi ng
air through the chassis to ensure desired operation ofan evaporator |ocated
Wi t hin. Maadngideiablg ddpeh fitd the lovitytdTrieubbssishe 2 evdhat at s tneneddigdficksi red heat
punp performance during extrene operating conditions. [0016] As can be seen

In Figure dmoddder fiki Mw afhibiGasthe dedirl opddtiaxsfanesvapoans THesaiosledept h into
the cavity of the chassis 112 such that it obstructs a significant anmount

of air fl oysd BihdN kiehotBe ofl @l ARE 18 LAl ipRdkihte e sBMBRAMIAE Sfone BRE gas
cooler 124 is shown supported on the floor and is only proxinate to a snall

portion of ynenenefl sni%?oafﬁid &Rl a poiRTosie de BOLoRLPRIphHOM A TIRARIPT t he
hori zontal support 6. The prior
art gas cooler 124 is adjacent to significantly less than half of the area defined
between the vertical 114 and horizontal 116 support on one side of the chassis 112.
Moreover, the width, height and depth of the gas cooler 124 are approximately equal
providing a cube or box-like structure.

[0017] Figure 2 illustrates an example prior art vapor compression system
120 that includes a compressor 122, a heat rejecting heat exchanger (a gas cooler in
transcritical cycles) 124, an expansion device 126, and a heat accepting heat
exchanger (an evaporator) 128. Refrigerant circulates through the closed circuit
system 120.

[0018] The refrigerant exits the compressor 122 at a high pressure and a
high enthalpy. The refrigerant then flows through the gas cooler 124 at a high
pressure. A fluid medium 130, such as water or air, flows through a heat sink 132 of
the gas cooler 124 and exchanges heat with the refrigerant flowing through the gas
cooler 124. In the gas cooler 124, the refrigerant rejects heat into the fluid medium
130, and the refrigerant exits the gas cooler 124 at a low enthalpy and a high pressure.
A water pump 134 pumps the fluid medium through the heat sink 132. The cooled

fluid medium 130 enters the heat sink 132 at the heat sink inlet or return 136 and

flows in a direction opposite to the direction of the flow of the refrigerant. After



art gas cooler 124 is adjacent to significantly less than half of the area
defi ned between the vertical 114 and horizontal 116 support on one side of
t he chasswe 20d6A44XBr eover, the wi dth, hei ght and depth eCTtuseoogass2cnol er
124 are approxi mately equal providingéa cube or box-like structure. [0017]
Figure 2 illustrates an exanple prior art vapor conpression system 120 that
i ncl udes a conpressor 122, a heat rejecting heat exchanger (a gas cooler in
transcritical cycles) 124, an expansi on device 126, and a heat accepting
heat exchangehargiy aapithahorefrigt28t, thedfenied evatmtl 38 iexituthahems strikrid0gh t he
closed circuit system 120. [0018] The refrigerant exits the conpressor 122
at a hi gh pthessi snlattled ohsgplyeMoh dleyheattthevatee fern yes@ndd inhewatet s t hr ough
the gas cooler 124 at a high pressure. A fluid nmedium 130, such as water or

air, flows tér qu@he axdngad, tis wkterkdik 16# i iredgameectaabetedi2dk anthmdecllanges heat
with the refrigerant flow ng through the gas cooler 124. In the gas cooler

124, the refifbgeTRN feftiRIAE HenMR&abs ihfdugh teexdphnsich Vi 126) ¥8Rh eapshdé he
refrigerant exits the gas cooler 124 at a | ow enthal py and a high pressure.

A water punpydl 4 RENRS ptdigird bed FBEEUM. t Thovghniibe dbead 156 bk 83dn The
cooled fluid nedlun1138 enters the heat sink 132 at the heat sink inlet or

return 136 gnd,doh WS arsibrdafliclof GihbatoRRRRS of Bxafsib@yillcr ect i on of the flow
of the refr?beréht&éiftergxgﬁéngingohegﬁéﬁhtﬂﬁt%e refrigerant, the heated

water 138 exits [t{)?gﬂheakﬂ’éf %éﬂsﬁgl, e réfﬂger ; Zf?’]olzﬁit%ué}y{h'e%tass%essﬂgm& y 140.

The heat ed wat er be sto in a water

the evaporator 128 and exits at a high enthalpy and a low pressure. In the evaporator
128, the refrigerant absorbs heat from the outdoor air 144, heating the refrigerant.
The outdoor air 144 flows through a heat sink 146 and exchanges heat with the
refrigerant passing through the evaporator 128 in a known manner. The outdoor air
144 enters the heat sink 146 through the heat sink inlet or return 148 and flows in a
direction opposite to or cross to the direction of flow of the refrigerant. After
exchanging heat with the refrigerant, the cooled outdoor air 150 exits the heat sink
146 through the heat sink outlet or supply 152. The temperature difference between
the outdoor air 144 and the refrigerant in the evaporator 128 drives the thermal energy
transfer from the outdoor air 144 to the refrigerant as the refrigerant flows through the
evaporator 128. A fan 154 moves the outdoor air 144 across the evaporator 128,
maintaining the temperature difference and evaporating the refrigerant. The
refrigerant then reenters the compressor 122, completing the cycle.

[0020] The system 120 transfers heat from the low temperature energy
reservoir (ambient air) to the high temperature energy sink (heated hot water). The
transfer of energy is also achieved with the aid of electrical energy input at the

compressor 122, fan 154 and pump 134.



164. In one exanple, the water tank 164 is sized to neet expected peak
demand at all tinmes. The refrigerant then passes through the expansion

val ve 126wowhécoiasmipands and reduces the pressure of thecrafseeoges@nt. The
expansi on device 126 can be an el ectrdnic expansion valve or other known
type of expansion device. [0019] After expansion, the refrigerant flows

t hrough the passages 180 of the evaporator 128 and exits at a high enthal py
and a |l ow pressure. In the evaporator 128, the refrigerant absorbs heat
fromthe out dodfodir 184k syseeat i1AQ dahealscefimdhgler ant accTinglagert dor Hhe 144
flows through a heat sink 146 and exchanges heat with the refrigerant
passi ng t hacougtiatoheé 5€ stper extas rdffBeram feonk tigsnsysteanri@p . to Tdoetroluthddigh ai r 144
enters the heat sink 146 through the heat sink inlet or return 148 and
flows in apdisteafitesyspRnadd,taad terefre dreessifitontdfe cformetdeon of flow of the
refrigerant. After exchanging heat with the refrigerant, the cool ed outdoor
air 150 exits tpex2dpeat R&biisg 16t Bigier ) uighink &rtivi éleih—siofike dogils | c@blep 4 suppl y 152.
The tenperature difference between the outdoor air 144 and the refrigerant

in the evapewatmduniedSodnd MRskid 17 THvedepml D @ @icas t coangfaris fsfpaifichf®, out door
air 144 to the refrigerant as the refrigerant flows through the evaporator

128. A fanedSfladBY Sight 182 Mitwadrwabof thd 44s @IRSMI1RE6vER VB QLM 4B,
mai ntai ning the tenperature difference and evaporating the refrigerant. The

fTﬁ‘;f isger i@ EECRDRAANALIP GO 85 SRIghl 20, wROTREGIWNQIdNGS 6y Ghe- [ 0020]
ystem 120 transfers heat fromthe | ow tenperature energy

vertical 14 and horizontal 16 supports of the chassis 12. That is, it is preferable that
the dimensions of the gas cooler 24 are sized such that the sides of the gas cooler 24
extend to the vertical 14 and horizontal 16 supports to the greatest extent possible. In
this manner, the depth D is reduced to the smallest dinaension to minimize any
obstruction the gas cooler creates from extending into the cavity chassis 12, which
inhibits the airflow through the evaporator 28 located within the chassis 12.

[0023] Furthermore, as depicted in Figure 3, the gas cooler 24 provides the
exterior side or wall 18 thereby eliminating the need of a separate chassis wall. It
should also be understood that the gas cooler may provide just a portion of the
exterior wall 18. A sheet of material is connected to the gas cooler 24 in such a
configuration to complete the exterior wall 18. Although the gas cooler 24 is shown
in Figure 3 as providing a side wall, the gas cooler 24 may also provide the top or
bottom wall of the chassis 12.

[0024] The inventive features of the gas cooler 24 and its relationship
relative to the chassis 12 may be expressed in any number of ways. Referring to
Figure 4, for example, the area A2 of the outer side of the gas cooler 24 is adjacent to

a substantial portion of the area Al of the chassis which, in the example shown, is

defined by an area bounded by the vertical 14 and horizontal 16 supports on one side



reservoir (anbient air) to the high tenperature energy sink (heated hot
water). The transfer of energy is also achieved with the aid of electrical
ener gy i nwoto@to4site conpressor 122, fan 154 and punp 132CraG2ds/03d2e1 syst em
120 can al so include an accunul ator 186. The accunul ator 156 stores excess
refrigerant fromthe system 120 to control the high pressure of the system
120, and therefore the coefficient of performance. [0022] Referring to
Figure 3, the inventive thin-profiled gas cooler 24 is shown nmounted to the
chassi s 12f thihehadsiptiefErablf rektetogbs walbdB.e The gad eokir gdiif sleanmn [rgmpessls t han t he
hei ght H2 and width W2 of the gas cool er. Mreover, the height H2 and wi dth
VW2 are appfiéithvadhedsis. equal to the height H and width W defined by the
vertical 14 and horizontal 16 supports of the chassis 12. That is, it is
preferabl e thatjo¢ds dilxensiceasplafthd frea gads eolohse 50 DércamtenfsiheedeasAith t hat the
sides of the gas cooler 24 extend to the vertical 14 and horizontal 16

supports t@ thdexaphaiesh eRighit4, fRe%daA Bis approkiniaselyraqmbto theheeadapth D i's
reduced to the smallest dinension to mnimze any obstruction the gas

cool er cr eghRssEd RMMRKIeE ey, e WidtR Whendevidight G068 sebstahtiali ghatémhi bi t s
the airflow through the evaporator 28 |ocated within the chassis 12. [0023]

Further norg,, a% G9Rl ¢ 60k kaflcosE2 B fof BRNPARS teReltBE 1ehgthdr Whikeshd he .
exterior side or wall 18 thereby elimnating the need of a separate chassis

wal . 11 Si'ﬁQﬁJtﬁe 2hSQoRE 24 RIGHHh ABendeNRbart\8dORA1, G860 bEbrdfRty BKOMIIE | USt a
portion of the exterior wall 18. A sheet of material is connected to the
gas cool erap%?’ecia'@e t?lh‘tclpmgy also be arranged at the top or bottom of the chassis 12.
[0026] Referring to another feature of Figure 4, the inventive gas cooler 24
is removably installed into the chassis 12 at one side adjacent to a wall 18. In the
example shown, the gas cooler 24 is top loaded into the chassis 12, but it may also be
side- or bottom-loaded. One or more guides 70 are used to locate the gas cooler 24 in
a desired location during installation of the gas cooler 24 into the chassis 12. In the
example shown, opposing sides of the gas cooler 24 are retained by opposing vertical
members 14 and opposing vertical guides 70.
[0027] It should also be understood that the removable gas cooler
configuration shown in Figure 4 may also provide the exterior wall 18 in a similar
manner to that shown in Figure 3.
[0028] The inventive gas cooler 24 reduces the blockage of air to the
evaporator coil so that the negative impact on the evaporator and subsequently the
water heat performance is minimized. In addition, the configuration of the gas cooler
24 within the chassis 12 provides user access to the components within the chassis, in
particular, the arrangement shown in Figure 4.

[0029] The invention has been described in an illustrative mamnner, and it is

to be understood that the terminology that has been used is intended to be in the



configuration to conplete the exterior wall 18. Although the gas cooler 24
is shown in Figure 3 as providing a side wall, the gas cooler 24 may al so
provi de twe 2@p4e77bott om wal | of the chassis 12. [ 0024PpCThis2005w86201 ve
features of the gas cooler 24 and its9relationship relative to the chassis
12 may be expressed in any nunber of ways. Referring to Figure 4, for
exanple, the area A2 of the outer side of the gas cooler 24 is adjacent to
a substantial portion of the area Al of the chassis which, in the exanple
shown, is ghedrtned vaydanf adeeaiphon naddr bjiart hd aitstiocnal QYviansty, haeiyzont al 16
supports on one sideof the chassis, preferably next to the wall 18. The gas
cool er 24 isdisibowns iLMayietbns bOMe phgert haestich. ar¢ PRl ihhighné texdopd e, t he
area A2 is at |east 50 percent of the area Al . In the exanple shown in
Figure 4, fhaimseat A2 thefef@p Dot iabeiopd eledy atithid tHeh@ogy efthdappentar essed in
anot her way, the width W2 and/or height H2 are substantially greater than
the depth Ihigfs thdi@vaion 6@Pbepraditbed bRErvRIANR &, spéoMically UbRribangt h. . Wil e the
inventive gas cooler 24 is shown arranged near a side wall, one of ordinary
skill will appreciate that it may al so be arranged at the top or bottom of
the chassis 12. [0026] Referring to another feature of Figure 4, the

i nventive gas cooler 24 is renovably installed into the chassis 12 at one
side adjacent to a wall 18. In the exanple shown, the gas cooler 24 is top
| oaded into the chassis 12, but it nay al so be side- or bottoml oaded. One
or nore guides 70 are used to |locate the gas cooler 24 in



a desired location during installation of the gas cooler 24 into the
chassis 12. In the exanpl e shown, opposing sides of the gas cooler 24 are
ret ai ned W9 20gmpasirng vertical menbers 14 and opposi ng vecriusadosgsddes 70.
[0027] It should al so be understood that the renovabl e gas cool er
configuration shown in Figure 4 may al so provide the exterior wall 18 in a
simlar manner to that shown in Figure 3. [0028] The inventive gas cool er
24 reduces the bl ockage of air to the evaporator coil so that the negative
i npact on the evaporator and subs€hBABMS|y t he water heat performance is
m nimzed. In addition, the configuration of the gas cooler 24 within the
chassi s IW®hpirioviathesl isiser access to the conponents within the chassis, in
particul ar, the arrangenent shown in Figure 4. [0029] The invention has
been descr.i bedA hént amp bylstest doatpriviegmanner, and it is to be understood that
the term nol ogy that has been used is intended to be in thenature of words
of descri pti on §atdiehavidzamuleplel suppdratdeneral yOBefirong | ap, omeanshapeodiithiacat i ons and
variations of the present invention are possible in [ight of the above
t eachi Ngssidd faviny,a firh@keaf #ide, to be understood that within the scope of the
appended cl ains the invention may be practiced otherw se than as
specifically %%%b&@@uﬁeﬁlem Widthakss &li@ga¥Reb1ES includify H@afer PP SYst em

a cha

conpri si ng: ssis having nultiple supports generally defining an outer
shape W tfq8etum openings and refrigerant inlet and outlet openings, said gas cooler

including a surface having a second area proximate to a substantial portion of said

first area.

2. The system according to claim 1, wherein said gas cooler includes a width and
height defining said second area, and a depth substantially less than said width and

height.

3. The system according to claim 2, wherein said depth extends into a cavity of

said outer shape away from said side.

4, The system according to claim 2, wherein said gas cooler includes four sides

providing said width and height, said four sides proximate to said outer shape.



side having a first area; and a gas cool er supported by said chassis said
gas cooler including a water supply and return openings and refrigerant

i nl et andwoubdeu4Ipeni ngs, said gas cool er including a sarfime®shaszring a
second area proximte to a substantiall portion of said first area. 2. The
system according to claim1, wherein said gas cooler includes a width and
hei ght defining said second area, and a depth substantially | ess than said
wi dt h and height. 3. The system according to claim2, wherein said depth
ext ends ifit o Ateayiteny agbrding td chirh ér whdreipeaid wgey cholonprowides sbaitom df The
system according to claim 2, wherein said gas cool er includes four sides
provi di ngsaglduderwhageh and hei ght, said four sides proximate to said outer
shape. 5. The system according to claim 1, wherein said gas cool er provides
a bottom of said outer shape. 6. The system according to claim1l, wherein a
conpressor, evaporator and expansi on device are arranged in the chassis. 7.
The syst edn accriediys@mt accoidiigntol claithel eiterdiden gampesadre kevipocdterdas] cool i ng
passages filled with a refrigerant including carbon dioxide. 8. A heat punp
syst em cofphhsidn Wvicd aehagsded it cRisslg a cavity including an evaporat or

| ocated within said cavity;
7. The system according to claim 1, wherein the gas cooler includes cooling

passages filled with a refrigerant including carbon dioxide.

8. A heat pump system comprising:

a chassis defining a cavity including an evaporator located within said cavity;
and

a gas cooler supported by said chassis said gas cooler including a water supply
and return openings and refrigerant inlet and outlet openings, said gas cooler
including a width, height and depth with said depth extending into said cavity, said
depth substantially less than at least one of said width and said height minimizing air

flow obstruction to said evaporator through said chassis.

9. The system according to claim 8, wherein said at least one of said width and

height is at least approximately twice said depth.

10.  The system according to claim 8, wherein said depth is approximately at least

half of said width and height.



and a gas cool er supported by said chassis said gas cooler including a

wat er supply and return openings and refrigerant inlet and outlet openings,
sai d gas woab@vo4i21cl udi ng a wi dth, height and depth wi t RCIaisdoodepi2n1
extending into said cavity, said deptk substantially | ess than at |east one
of said width and said height mnimzing air flow obstruction to said
evaporat or through said chassis. 9. The system according to claim S8,
wherein said at |east one of said width and height is at |east

appr oxi mat el.y tTiecsystsmiadcatdipg In claidn 8, Twiersip stié sraeaodst diokegles &ouey sden 8,

wherein said depth is approximtely at |east half of said width and

hei ght . 11. providingyside midih aod dieipyt, tseidcfoar 9id8s pwhimaté o selirdwajlasof saider

i ncl udes four sides providing said width and hei ght, said four sides

proxi mat e tMasfiour walls o f said chassis. 12. The systemaccording to claim
11, wherein said four walls define a first area and said w dth and hei ght
define a second area, said second area substantially equal to said first
area. 13. The systemaccording to claim@8, wherein said gas cool er provides
a poxtion ¢f anrXdySkinGiccotding télamai 0 wieasds sdd fold wallh defiest frstaeeor di ng to
claim 13, wherein said gas cool er substantially provides said exterior

val I . and said width and height define a second area, said second area substantially equal to

said first area.

13. The system according to claim 8, wherein said gas cooler provides a poxtion of

an exterior wall of said chassis.

14.  The system according to claim 13, wherein said gas cooler substantially

provides said exterior wall.

15.  The system according to claim 8, wherein a compressor and an expansion

device are arranged in the chassis.

16.  The system according to claim 8, wherein the gas cooler includes cooling

passages filled with a refrigerant including carbon dioxide.



15. The system according to claim8, wherein a conpressor and an expansi on
device are arranged in the chassis. 16. The system according to claim8,
wher ei n twe 2g&#044270] er i ncl udes cool i ng passages fill edpeairtus2@snsd2ri ger ant
i ncl udi ng carbon dioxide.17. A heat puhp system conprising: a chassis
having nultiple supports defining a first area in a cavity of said chassis;
and a gas cool er supported by said chassis said gas cooler including a

wat er supply and return openings and refrigerant inlet and outl et openings,
sai d gas 1900l erhdangimiddysgmacosprisiage having a first area defined by a wi dth
and height, and depth extending away fromsaid area, said depth | ess than
at | east one @fchagisdhavir@t Rubipt Siph@htdefikBie aTfiest ayeatiem exvitpradisagl t o cl ai m
17, wherein said chassis includes a guide spaced fromsaid area defining a
space betyegn; s@l d area and said guide renmovably receiving said gas cool er
in said space. 19. The systemaccording to claim17, wherein said at |east

one of said w,dhicnd stisdoatd b:%/ Sai@&habs@ARid g’&@@é&é@lﬁ@ﬁ(ﬁhga iileg SuppBi d dept h.
20. The system-according to aim 17, wherein said depth is approxi mtely

at |east fal 1fetu(?1fl @hlqgé’\‘aﬁi(i ri‘ei%@@iraﬁ'tehﬂlﬁtand2éutleji_kt%el%ﬁést edagaoebisg to claim
17, wherern said gas cooler includes four sides
including a surface having a first area defined by a width and height, and depth

extending away from said area, said depth less than at least one of said width and

height.

18.  The system according to claim 17, wherein said chassis includes a guide
spaced from said area defining a space between said area and said guide removably

receiving said gas cooler in said space.

19. The system according to claim 17, wherein said at least one of said width and

height is at least approximately twice said depth.

20.  The system according to claim 17, wherein said depth is approximately at least

half of said width and height.

21.  The system according to claim 17, wherein said gas cooler includes four sides
deforming said width and height, said four sides proximate to four walls of said

chassis.



deform ng said width and height, said four sides proximate to four walls of
sai d chassis.22. The system according to claim 21, wherein said four walls
defi ne a wonsis/mmza and said wi dth and hei ght define a etarsdoanse;1 sai d
second area substantially equal to sald first area. 23. The system
according to claim 17, wherein a conpressor, evaporator and expansi on val ve
are arranged in the chassis. 24. The system according to claim 17, wherein
the gas cool er includes cooling passages filled with a refrigerant

i ncl udi ng car borTi@i Yxte@enccording to claim 21, wherein said four walls define a first area

and said width and height define a second area, said second area substantially equal to

said first area.

23.  The system according to claim 17, wherein a compressor, evaporator and

expansion valve are arranged in the chassis.

24. The system according to claim 17, wherein the gas cooler includes cooling

passages filled with a refrigerant including carbon dioxide.



