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BACKGROUND OF THE | NVENTI ON [ 0001] This application
WO 2d0aper4¢ 0 a heat punp being utilized to heatP@EUS2006/004549
and wherein the water cycle is provided with a drain
line at a position to protect a gas cool er and ot her
conponents. [0002] Refrigerant cycles are utilized in
ManYRANSGRIGEICARSHEAT PAENP AVATER HEATERSWITHIDRAIDNSGEN
exanpl e, refrigerant cycles are often utilized to
condition air being delivered into an environnent. A
typical refrigerant cycle includes a conpressor
conpressi ng a BACKGROUND OIMTHEANVENTION t hat
refrigerant to a first heat exchanger known as a
con(®osier . This dpplicitiie adlatexohahge hump beinp ailtilizel ol Iger ®ikr, and
| oses heat to another fluid, and the refrigerant then
wheRSS©8 veheami$dle Baidtidedaritex pansliment 6 eudits to gﬁ)tédﬂ@ gas cooler and
expansi on device, the refrigerant is expanded, and
otheh&dnpas&es t o anot her heat exchanger. In the second
heat exchanger, the cooler refrigerant now takes in

heatoob2om wekiganat Heles bleWititlzedlii @rang b 1BSHRE to RAS§E€S 0l another
fromthis second heat exchanger back to the
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present invention has ‘devel oped a system wherein such

intd meédvi9fhaf! AYEhRal %%@Jn@tc%ie |iRc1@del M2 Bk dshiC @(l)mpressing a
manner, and utilizing as a refrigerant.” This

reﬂié&&%?éﬂdtdeﬁ%dn%%art E&ﬁé@ﬁt 1€y GlBnda$ e%gﬁéegﬁg)vynoas tztec%hdeeflser. In
wat er supply in the first heat exchanger or

thi& U %E{@ﬁaﬁéer, the hot refrigerant loses heat to another fluid, and the refrigerant then

passes downstream to an expansion device. In the expansion device, the refrigerant is

expanded, and then passes to another heat exchanger. In the second heat exchanger, the

cooler refrigerant now takes in heat from yet another fluid. The refrigerant passes from this

second heat exchanger back to the compressor.

[0003] Recently, the assignee of the present invention has developed a system
wherein such a refrigerant cycle is operated ‘in a transcritical manner, and utilizing CO; as a
refrigerant. This transcritical refrigerant cycle is utilized to heat a water supply in the first
heat exchanger or evaporator.

[0004] Water is delivered from a source of water into a storage tank. When
additional heated water is needed, the water flows from the storage tank through the gas

cooler or first heat exchanger and is heated by the hot refrigerant. The water may then return

to the storage tank, and can eventually be moved to a downstream use as desired.



[0004] Water is delivered froma source of water into
a storage tank. Wien additional heated water is
woe@deess he water flows fromthe storage tankP€Tos20gé004549
the gas cooler or first heat exchanger and is heated
by the hot refrigerant. The water may then return to
the storage tank, and can eventually be noved to a
dovifeds] e anThesdboas daeished epbtdnD BB Hendiivgal atidivgesd @areivireorhen this
system has beneficial attributes. However, when this
sysisgsisanilized it bh iedetbninentathaternay be BilEaE tb kald BRperdRres, there is a
subject to cold tenperatures, there is a danger of
dang@rroagdembgeofivmh g wattrefieeting aith g wheiC the 3gstith & shbhdwaydt £feriod
is shut down for a period of tine. SUMVARY OF THE
of atVENTI ON [ 0006] In a di scl osed enbodi nent of this
invention, a refrigerant cycle is utilized to heat hot
water in a condenser or gas cooler. The water flows
froma source of water into a storage tank, and from

t he storage tanksgMaMArey OFSTARANSTENM@GNr 1S heated in
the gas cooler, and the heated water returns to the

st Qe t amke diRINES LhBaRMaTE of s Bl akRAE ;eﬁigefagg 55%1@ is utilized

water nay be directed to a user as desired.
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opened to allow water to drain outwardly of the water

stora llllﬂ_alnh Rom {8 sfr %{n@rtﬁ@rg: g%E"e&ﬂéﬂTEW bter fsﬁl@atgn{eﬂfétgg gas cooler,

valve is positioned on the water exit fromt

and4RO 11&%6(1 M&@]‘%{ﬁ%s’ to ttllfé' stor q.lnﬂ(. Vlﬁ!)\%%n@zﬂg of F}f% ys‘ﬁﬁ%%e{t?xrﬁ}% .gl{e water

are prefera y positioned at the vertica

m@bﬁf@&%gaﬂggu&?QS?%ﬁ&f cycle. In this manner, water

rain outwardly fromall portions of the water
Cyc[b&Wt] 0 tWhgn Qt{eaéygfemal@ dshut down, a drain valve may be opened to allow

water to drain outwardly of the water supply line. In a preferred embodiment, the drain valve
is positioned on the water exit from the gas cooler. Moreover, this drain valve and the water
exit are preferably positioned at the vertically lowermost location in the water cycle. In this
manner, water will drain outwardly from all portions of the water cycle to this drain, and
there will be no water remaining in the water cycle that could freeze and damage the system
components.

[0008] These and other features of the present invention can be best understood

from the following specification and drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figure 1 is a schematic view of a refrigerant cycle for heating water.
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there will be no water remaining in the water cycle
that could freeze and damage t he system conponents.
w( 2D08936dhese and ot her features of the presenPCT/US2006/004549
i nvention can be best understood fromthe foll ow ng
speci fication and drawi ngs, the followi ng of which is
a brief description. BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0Q@AD] Fi Figee 2 ik 3 sahenwdiie v 6f thicevuiaf cyaler @itidngel #e tFigure 1
cycle for heating water.[0010] Figure 2 is a schematic
circiit.ew of the water cycle portion of the Figure 1
circuit. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBCODI MENT [ 0011] A systemfor heating water 20 is
illustrated in Figure 1. A refrigerant cycle 22
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In one preferred enbodi nent, the refrigerant is CO2,

anqod1ie I of &{B8h I heakhd Rake 20RENRLERe® S Rigure 1. A refrigerant
transcritical refrigerant cycle. The refrigerant
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refrigerant heat's another fluid. Downstream of heat
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34 receiving a cool water to be heated from a source 36. The water passes through a water
supply line 37 into the heat exchanger 30, and then to a downstream discharge line 38
returning to the storage tank 34. The temperature differences keep the hot and cool water
separate in storage tank 34. Eventually, and as desired at a downstream user 40, the heated
water is delivered out of the storage ta;lk and to the downstream user.

[0012] Figure 2 shows the details of a drain for the water circuit 32, such as when
the system is shut down. As an example, this system may be utilized at an outside
environment that may be subject to freezing temperatures at certain parts of the year. Under
such circumstances, it would be desirable to drain the water out of the water circuit 32. As
can be appreciated from Figure 2, the discharge line 38 of the water supply line leaving the
heat exchanger 30 is the vertically lowermost portion. A drain valve 42 is selectively placed

on the line 38, and can be opened to drain water. All water will flow to this location as it is



separate in storage tank 34. Eventually, and as
desired at a downstream user 40, the heated water is
waledosweisedl out of the storage tank and to the PCT/US2006/004549
downstream user. [0012] Figure 2 shows the details of
a drain for the water circuit 32, such as when the
systemis shut down. As an exanple, this system may be
the ‘Hriidailly @slvedt portior) Uh Shid éha@indt] the preedt idvb@ionrsayurEEeth sty watr can
to freezing tenperatures at certain parts of the year.

be dHAERYfron BB watel GRdTBI3ANGIRS thd dyste@nds $at @RE, 6@blag fdrGhe winter.
drain the water out of the water circuit 32 As can be

appsas) at edimbagm Fﬂeﬂ:@'{eﬂ edbolitRndbsieRaf@atibd BA B8n Afsclosed, a
the water supply ne | eaving the heat exchanger 30 is
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sel ectively placed on the |line 38, and can be opened

withi P rs@dp@ oMBfi€iveribh. YO @At Wshh, thd Bk Mg lchis LRGRdMhidied to
as It isthe vertically lowest portion. In this nanner,

detehDfne RIeGRE 3o r%e@ﬂ@%ﬁéﬁ@oﬁﬁ%%\%ﬁu&ﬁat all water can be
rained fromthe water circuit 32 when the system 20
is shut down, such as for the winter. [0013] Although
a preferred enbodi ment of this invention has been
di scl osed, a worker of ordinary skill in this art
woul d recogni ze mat certain nodifications would cone
within the scope of this invention. For that reason,
the follow ng clainms should be studied to determ ne
the true scope and content of this invention. CLAI M5
What is clained is: 1. A systemfor heating water
conprising: a refrigerant cycle including a conpressor
for conmpressing refrigerant and delivering conpressed
refrigerant to a first heat exchanger, an expansi on
devi ce downstream of said first



heat exchanger, and a second heat exchanger downstream
of said expansion device, refrigerant passing from
W@ a00d/0g3apr essor to said first heat exchanger, P€DUSBENE004549
expansi on device, to said second heat exchanger, and
then returning to said conpressor; a water circuit for
passing water to be heated through said first heat
exchanger, such that it can be heated by refrigerant
in said first heat exchanger; and a drain for draining
water at a |location adj aCeAiMSo said first heat
exchanger fromsaid water circuit. 2. The system as
setWhabistdmimed i€l ai m 1, wherein water flows to said
first heat exchanger froma storage tank, and is
1. hea getemfosidating watstcopaitingxchanger and returned to
said storage tank. 3. The systemas set forth in claim
1, awbRibahft cgék dnoliiddiga tempredomion conagryBink acfikadntaind @elivering
vertically | owernost |ocation on said water circuit.
conﬁres%ﬁ@eﬁi_g&hﬂ% ASirs$ Bdat E@hbikpet, An 6k@infvBdevide@o@hstraamidis&it first
outlet of said first heat exchanger is said vertically

heat SVRAARS! addGaldcOll DBatS@icHaet RbwhdtfeéMi bf said expansion device,
refrigerant passing from said compressor to said first heat exchanger, to said expansion
device, to said second heat exchanger, and then returning to said compressor;

a water circuit for passing water to be heated through said first heat exchanger, such -
that it can be heated by refrigerant in said first heat exchanger; and

a drain for draining water at a location adjacent to said first heat exchanger from said

water circuit.

2. The system as set forth in claim 1, wherein water flows to said first heat exchanger
from a storage tank, and is heated in said first heat exchanger and returned to said storage

tank.

3. The system as set forth in claim I, wherein said drain is a drain valve located at a

vertically lowermost location on said water circuit.

4. The system as set forth in claim 3, wherein a water outlet of said first heat exchanger

is said vertically lowermost location on said water circuit.



