1 MULTIFUNCTIONAL AIR-CONDITIONING AND HOT-WATER SYSTEM ECHINICAL FIELD [0001]
The present invention relates to a multifunctional air-conditioning and hot-water system that is able to
conduct cooling, heating and/or producing hot-watet solely or simultaneously. BACKGROUND ART
[0002] In recent years, air-conditioning equipments and hot-water supply equipments are wildly used in
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as well as the increasing improvements of environmental protection consciousness, people have
increasingly hiebHBEYLORMEIES for air-conditioning and hot-water systems. Moreover, a system that
possesses multiple functions in one, can save energy and reduce emission, and can utilize waste
energy has already been the trend of future technology development. Therefore, an improved

multifunction 20t g PESERbI 'SYSRIANS 'GELFRINR . P YRGHIRL, fYeCRPIINNN% ¥ Heveloped
an improvednairweteditigsiéng thatli B ebledtecaydisentoobngaheataiiy enall de gwodiciiug bbbmgateith only one

set of equiprgﬁgt§,dp§Wi%&5{g§|i9g solely, heating solely, producing hot-water solely, producing
hot-water while cooling, producing hot-water preferentially in a heating mode, and producing chilled

water together with hot-water and so on. SUMMARY OF THE INVENTION
BACKGROUND ART

[0002] In recent years, air-conditioning equipments and hot-water supply equipments
are wildly used in all walks of life. However, most of the existing equipments only
possess one or two functions, i.e., either warm air/cold air supply or hot-water supply.
With the developments of science and technology as well as the increasing
improvements of environmental protection consciousness, people have increasingly
high requirements for air-conditioning and hot-water systems. Moreover, a system
that possesses multiple functions in one, can save energy and reduce emission, and
can utilize waste energy has already been the trend of future technology development.
Therefore, an improved multifunctional integrated control system is desirable. For this
purpose, the Applicant has developed an improved air-conditioning and hot-water
system that can realize at least six functions with only one set of equipments,
including cooling solely, heating solely, producing hot-water solely, producing
hot-water while cooling, producing hot-water preferentially in a heating mode, and
producing chilled water together with hot-water and so on.

SUMMARY OF THE INVENTION

[0003] The present invention is aimed at providing an air-conditioning and hot-water
system to overcome the shortcomings of prior art. The air-conditioning and hot-water
system is a multifunctional one that has a rational construction and is easy to use, has
a long lifetime and can meet the requirements for saving energy and reducing
emission.

[0004] To solve the existing technical problems above, the present invention employs
the following technical solutions:

[0005] A multifunctional air-conditioning and hot-water system, which comprises a
compressor, a specia three-way valve, a four-way valve, a water-heat exchanger, an



[0003] The present invention is aimed at providing an air-conditioning and hot-water system to
overcome the shortcomings of prior art. The air-conditioning and hot-water system is a multifunctional
one that has a rational construction and is easy to @#se, has a long lifetime and can meet the
requirements for saving energy and reducing emission. [0004] To solve the existing technical problems

above, the piepent vsnionsploys tiedolloying technical salylonso fowdaRnheRlxghanger, an
indoor heat exchanger, a muftifunctional throtthng charmel conversion device and a pressure relief
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[0006] In an improved embodiment of the multifunctional air-conditioning and
hot-water system above, the multifunctional throttling channel conversion device
comprises five check valves and a throttling apparatus, wherein four check valves are
bridged into bridge channels, two diagonal points of the bridge channels are
connected with the other end of the heat-exchange pipeline of the outdoor heat
exchanger and the other end of the heat-exchange pipeline of the indoor hesat
exchanger respectively, the throttling apparatus is connected between the other two
points of the bridge channels; the remaining one check valve is connected between the

outlet of the heat-exchange pipeline of the water-heat exchanger and two opposite
check valves of the bridge channels.

[0007] In an improved embodiment of the multifunctional air-conditioning and
hot-water system above, the multifunctional throttling channel conversion device
further comprises a liquid storage and a filter, the liquid storage and the filter are
disposed between an inlet of the throttling apparatus and the two opposite check
valves of the bridge channels.

[0008] In an improved embodiment of the multifunctional air-conditioning and
hot-water system above, the multifunctional throttling channel conversion device



[0007] In an improved embodiment of the multifunctional air-conditioning and hot-water system above,
the multifunctional throttling channel conversion device further comprises a liquid storage and a filter,
the liquid storage and the filter are disposed betwe@n an inlet of the throttling apparatus and the two
opposite check valves of the bridge channels. 3 further comprises a chilled water electromagnetic
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the opening degree of the condensing pressure adjusting valve is controlled by high pressure gas at
the gas outlet of the compressor. [OOlOr]P Compared with prior art, the beneficial effects of the present
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complicated eIectncaI circuit connections an ex programme co are common in
controlling oR@cASABEES H?Rl Wﬂ%%@'ﬁﬁr@fcﬁmﬁ@@#@w ucing emission so as to
satisfy lots of different needs; 2) due to a pressure relief device, it can be ensured that

during the conversion of the system the pressures therein are kept balanced with a
rapid conversion speed. The residua high pressure produced during the conversion of
the system can be relieved to a low pressure end rapidly through the pressure relief
device to achieve fast and flexible conversion of the system, and to make the
operation of the system stable and balanced. Therefore, the system has sufficient
safety precautions and an improved lifetime; and 3) since the multifunctiona
throttling channel conversion device is a mechanical structure and each port of which
connects with two pipelines, and one of the two pipelinesis set to OFF by mechanical
means (or by high pressure) while the other pipeline is set to ON by mechanical
means, the high temperature and high pressure liquid incoming from one of the ports
is ableto flow into one of the remaining two ports aong only one of the two pipelines
and to be converted into a low temperature and low pressure liquid in the throttling
apparatus. Such a mechanica multifunctional conversion device is free of
complicated electrical circuit connections and a complex programmed control which
are common in controlling one channel to ON while the other channel to OFF by



means of an electrical circuit. Moreover, electrical circuit control is difficult to maintain, and therefore
the present invention has a rational construction and is easy for use. [0011] The present invention will
be further described in more detail below by referridg to Figures and specific embodiments. BRIEF
DESCRIPTION OF DRAWINGS [0012] Figure lisa connection relationship diagram of an example of

the present inv oq ‘Lj‘nog%‘ rec%%j W V% F am Ie ft(l)’ln B esetatﬂ%ﬁ?t ian operating
e; isa T10

in a cold air fn ilied Wate igure W ra of an example of the present
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for use.

[0011] The present invention will be further described in more detail below by
referring to Figures and specific embodiments.

BRIEF DESCRIPTION OF DRAWINGS

[0012] Figure 1 is a connection relationship diagram of an example of the present
invention;

[0013] Figure 2 is aflow graph of an example of the present invention operating in a
cold air (or chilled water) mode;

[0014] Figure 3 is aflow graph of an example of the present invention operating in a
warm air mode;

[0015] Figure 4 is aflow graph of an example of the present invention operating in a
hot-water producing mode; and

[0016] Figure 5 is aflow graph of an example of the present invention operating in a
simultaneous cold air and hot-water producing mode.

DETAILED EMBODIMENS

[0017] The present invention is a multifunctional air-conditioning and hot-water
system. As illustrated in Figure 1, the multifunctional air-conditioning and hot-water
system comprises a compressor 1, a specia three-way valve 2, a four-way valve 3, a
water-heat exchanger 4, an outdoor heat exchanger 5, an indoor heat exchanger 6, a
multifunctional throttling channel conversion device 7 and a pressure relief device 8,
wherein a water inlet and a water outlet of the water-heat exchanger 4 are connected
with an outside cold-water supply end and an outside hot-water receiving end
respectively; an inlet of the special three-way valve 2 is connected with a gas outlet of
the compressor 1, one outlet of the specia three-way valve 2 is connected with an
inlet of a heat-exchange pipeline 41 of the water-heat exchanger 4, the other outlet of
the special three-way valve 2 is connected with an inlet of the four-way valve 3, and
an additional channel of the special three-way valve 2 is connected with an inlet of the
pressure relief device 8; a water output controller 110 interlocked with the special
three-way valve 2 is disposed at the hot-water outlet end of the water-heat exchanger
4; three outlets of the four-way valve 3 are connected with one end of a heat-exchange
pipeline 51 of the outdoor heat exchanger 5, one end of a heat-exchange pipeline 61



[0015] Figure 4 is a flow graph of an example of the present invention operating in a hot-water
producing mode; and [0016] Figure 5 is a flow graph of an example of the present invention operating
in a simultaneous cold air and hot-water producing snode. DETAILED EMBODIMENS [0017] The
present invention is a multifunctional air-conditioning and hot-water system. As illustrated in Figure 1,
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end of a heatzpighanasugirelprédsube relief device to achieve fast and flexible conversion of
the system, and to make the operation of the system stable and balanced. Therefore,
the system has sufficient safety precautions and an improved lifetime. The function of
the multifunctional throttling channel conversion device 7 is to convert the high
temperature and high pressure refrigerant liquid into a low temperature and low
pressure refrigerant liquid after flowing through the multifunctional throttling channel
conversion device and then deliver the converted liquid to a corresponding heat
exchanger to evaporate. Since the multifunctional throttling channel conversion
device is a mechanical structure and each port of which connects with two pipelines,
and one of the two pipelinesis set to OFF by mechanical means (or by high pressure)
while the other pipeline is set to ON by mechanical means, the high temperature and
high pressure liquid incoming from one of the ports is able to flow into one of the
remaining two ports along only one of the two pipelines and to be converted into a
low temperature and low pressure liquid in the throttling apparatus. Such a
mechanical multifunctional conversion device is free of complicated electrical circuit
connections and a complex programmed control which are common in controlling one
channel to ON while the other channel to OFF by means of an electrical circuit.
Moreover, electrical circuit control is difficult to maintain, and therefore the present
invention has arational construction and is easy for use.

[0018] Since the present invention performs cycling of a heat pump by a certain
special three-way valve and a four-way valve as well as a multifunctional throttling
channel conversion device and performs heat exchanging with one, two or three of a
water-heat exchanger, an outdoor heat exchanger, and an indoor heat exchanger
during the whole cycling, one of six processes can be implemented, including cooling
solely, heating solely, producing hot-water solely, producing hot-water while cooling,
producing hot-water preferentially in a heating mode, and producing chilled water
together with hot-water. It can be seen that, the present invention can realize six
functions with simply system connections and a simple control. Therefore, the present



of the indoor heat exchanger 6 and a return gas inlet of the compressor 1 respectively; an outlet of the
heat-exchange pipeline 41 of the water-heat exchanger 4, the other end of the heat-exchange pipeline
51 of the outdoor heat exchanger 5 and the other edd of the heat-exchange pipeline 61 of the indoor
heat exchanger 6 are connected with three ports of the multifunctional throttling channel conversion
device 7 fes%%%Y%x @ R8I 5%%%%;%%%?"% Ui &hIRAYS 190 ?L%%Jrﬁ&r%%ﬁéﬁ'%é’f the
compressor 1. Therefore,'it can be ensured that during the conversion of the system the pressures
therein are K&t BSRAMCER Wieth 8 prINeBis EsisRY )8e BOErTY AnElsI8tet R IEPHEE80 &% A8 dAced during
the conversigdtisfythstsyltiffecsn tedslieved to a low pressure end rapidly through the pressure relief
device to achieve fast and flexible conversion of the system, and to make the operation of the system
stable and balanced. Therefore, the system has sufficient safety precautjons and an improved lifetime.
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the outlet of the heat-exchange pipeline 41 of the water-heat exchanger 4 and two

opposite check valves 71-4, 71-3 of the bridge channels (i.e., point D). Connections of

the bridge channels of the four check valves are similar to that of the bridge rectifier

circuit. When being connected, firstly, each two check valves in a same direction of




[0021] In the multifunctional throttling channel conversion device, the high pressure and high
temperature refrigerant liquid after condensation in each working condition is converted through a
channel and then flows into a same throttling apparatus to be throttled. The low pressure and low
temperature refrigerant liquid after being throttled is converted through another channel and delivered
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which is disp¥3&t SRRl 6f &PIé{@k e ¢0lvf idalsegwemiielicd g leda@of the check

valve 71 is diogethe withdatdemerheat exchanger. The chilled water electromagnetic valve 75 is only
installed when producing chilled water together with hot-water. [0022] The pressure relief device 8 may

be a pressure.r alve such a ress e relief valve. W the system is conyerting and
the gas pro PR B SEEHER R SRS 2N e PETESAR I HFLI NS, SATEED iRl 10K, the
high pressurgregssretghies teatide IM\Ahﬁﬂeﬂ’t&Jw%ﬂd nEpidyverd ngeaprb seergase edsgalecal THe pressure
relief device &igiay Qtfiéhtlﬁe%ﬂf'@réﬁaq 9t ReRSSISHI eHPUAlFAANE G 2'@@@@63%?@@%%' fand when

the system is convertin ; etthe res swrtch acts a&td th electr ma neti vgl\ée 'Sal%e?ho relieve the
pressure. [O(ﬁ)ﬁeffﬁ"o mprove pr%tee%sf‘on%r {ﬁg st’e i speed adjustlng control
switch 10, a Pligisre$slipd lﬁﬁi% §\/\m§¥% BN ﬁ%‘ﬂpﬁ@gs@fe @r@f@@ﬁ%ﬁ SWiteh 3erétlisposed at

the high prestetieopnshoétibes syaiesndovralizResysar espvERtiIgtent preluRspiessaresbypass

switch 40 a ﬁ%alﬁgg%t he low pressure end of the system
to realize a%pﬁiﬁgﬁ &éﬁéﬁ%ﬁg.% %rﬁﬁ%ﬁ/(%{gelln or c%th high pressure bypass and defrost

bypass
[0023] To improve the safety protection for the system, a blower speed-adjusting

control switch 10, a high pressure bypass switch 20 and a high pressure protection
switch 30 are disposed at the high pressure end of the system to realize an over
pressure protection. A low pressure bypass switch 40 and a low pressure protection
switch 50 are disposed at the low pressure end of the system to realize alow pressure
protection. Also, an unitary pipeline for both high pressure bypass and defrost bypass



8 and a high pressure bypass and defrost electromagnetic valve 100 are disposed in the system,
whether the unitary pipeline and the high pressure bypass and defrost electromagnetic valve 100
operate or not is controlled by the high pressure bypass switch 20 and the low pressure bypass valve
40. [0024] The processes to realize the six functions of the present invention are now described below
respectively: [002 hen the present in on i d for coaling. solely, as indicated by the
directions ofefh%o?lwg\%l f&%sﬁj %@Bﬂ%@qﬁg h%%%ﬁ%@%é%ﬁé %?g@%r%@sﬂrsg rt%ﬁ 'grtﬁ]r%t vapor from
the compresS6taentdigtiieio 1R HOK@RorMBe S@shdes DighoDtsMe Spaees Wirded®a9halve 2 and
the four-wayeladirerddgetionvianealm opdrere tbe og nsteompibdd rbyatie: igih piessue bigpassafter
condensatiog f | [ i Qttling channel conversion device 7 and into the throttling
apparatus 7%&%‘?@%’@2@%&/@%{%%%%?%aﬁthe liquid storage 73 for throttling. At this time,
the check valve 71-1 is at a high back pressure and therefore cannot be opened. The throttled low
pressure anfi00@4}ehhparencesstistidritehze itite the nddor iseaft thecheasget Biverdunghaieenciieck valve
71-2 to evapgiaige BERAPRBLAFENEM the air that passes through the indoor heat exchanger 6.
Later, low temperature air is delivered into the indoor space through a blower on the heat exchanger to
realize a working condition of cooling. The evaporated low temperature and low pressure refrigerant
gas enters ttieQZ5indybssdine piasagihi iverbonwayseaiveracaating wolebycemprdissted t6)a thigh
temperaturecﬁft‘ithbﬂb Wmi@fmﬁgﬁﬁgmétﬁﬁth@%ighci_mwaﬁj}wmH@l qj@gmfeinvention is
used for he%‘ﬁ%gsﬁ?&%'tyv%%.“?#8%%&%&%%&%“%”&%«%&” lt%@%ﬁfﬁ?dp hagH re%é‘lé]%eehé‘gh
temperature ana’high préssure refrigerant’'vapor from the compressor 1 enters into Indoor heat
exchanger 6bhpYaBHIRSRIRIdhisreayyA@ andndnentowiyayyalav@ Broransisaegiition. Then
the temperatTineroftida i git thappansesait dighn phressodoloni d atf ex doadgesst ondieassinioythdsorbing
condensatiop,1ggt, Aeie ﬁﬁ%ﬁé‘ﬁﬁj‘ d?aﬂﬁé\veé&%??owed&w@r?p%ﬁ? HHBUIRINRBIAYYRS to realize a

ir
working condition of heatin%.ﬁl' igh temgerature and_ high pressure liquid after condensation flows
into the multARRRAGBSar thAbH é%&%ﬁ?& Y Gefdidh BdUIE FhAnd e HEWARRgSspdtus 72 along
the check valvotming, Mhicthigetime, dnel check quleraiblelges 28 ddv ghrbatin gressiuhisatichtatiebooheck valve
71-2is at a kighhbiask BHRREHT e /e thFORTBIGA S PRRELREARE bRkt A (PEIREURVY IBIRS Shie and low
temperature Jiquid flows into tl'he outdgqr1 heah%ch%réger 5 thr%gj'n the check vgllve 71-1 to evaporate.
Later. the evt d%%%f m@?gexc anger rough the check vave 712 to evaporaie by absorbing
’ heat from the air that passes through the indoor heat exchanger 6. Later, low

temperature air is delivered into the indoor space through a blower on the heat

exchanger to realize a working condition of cooling. The evaporated low temperature

and low pressure refrigerant gas enters the compressor 1 through the four-way valve 3

and is to be compressed to a high temperature and high pressure refrigerant gas for the

next cycle.

[0026] When the present invention is used for heating solely, as indicated by the
directions of the fluid arrows in Figure 3, the high temperature and high pressure
refrigerant vapor from the compressor 1 enters into the indoor heat exchanger 6
through the specia three-way vave 2 and the four-way valve 3 for condensation.
Then the temperature of the air that passes through the indoor heat exchanger 6
increases by absorbing condensation heat, and the heated air is delivered into the
indoor space through the blower to realize a working condition of heating. The high
temperature and high pressure liquid after condensation flows into the multifunctional
throttling channel conversion device 7 and into the throttling apparatus 72 along the
check valve 71-3, thefilter 74 and the liquid storage 73 for throttling. At this time, the
check valve 71-2 is at a high back pressure and therefore cannot be opened. The
throttled low pressure and low temperature liquid flows into the outdoor heat
exchanger 5 through the check valve 71-1 to evaporate. Later, the evaporated low



temperature and low pressure gas enters the compressor 1 through the four-way valve 3 and is to be
compressed to a high temperature and high pressure refrigerant gas for the next cycle. [0027] When
the present invention is used for producing hot-watér solely, as indicated by the directions of the fluid
arrows in Figure 4, the high temperature and high pressure refrigerant vapor from the compressor 1

enters into the water-he changer 4 thr th ial threex valve 2 for condensation. Then
the condensar e A K e M e B S R P SR 0 ae o
produce hota%\@[i@r*%@r@ﬂ&ﬁ@lﬂ’ﬂ%@@%@iﬂ@%twwg hghgERsRYFe EFiH IRERIas s liquid
after condengrtimxifloueinto the multifunctional throttling channel conversion device 7 and into the
throttling apparatus 72 along the check valve 71-5, the filter 74 and the liquid storage 73 for throttling.

At this time, there is no flowing liquid in the pipelines of the indoor heat exchanger 6 and the check

valve 71-3 id W2 h{YREHEE Presil e\ R rfEre T8 MABRYENGMALEh EPtRY R BRIGEIGR 71-2 is not
open as welbyr tiectithogtit driswvof ptes Sl asrdolos ite it e theuitidihotesnprstive candldogliheat

exchanger 53Uy Ehegenaak ¥abra rom tHe Qrapiale L etk RArRRpEAR Al LieRIRgERture and
Io_W pressure %ﬁsoqueﬁ he C@Eﬁressor 1 thro Fhe fﬁ% vaﬁve ?iﬁiengolns dte% b | ggw&essed toa
high temperélt B4 Fgﬁos? FS%%WAY%Q 7 I?:y T@n

is carried away by cold-water entering into the water-heat exchanger 4 so as to

produce hot-water as required for supplying a user. The high temperature and high

pressure liquid after condensation flows into the multifunctional throttling channel

conversion device 7 and into the throttling apparatus 72 aong the check valve 71-5,

the filter 74 and the liquid storage 73 for throttling. At this time, there is no flowing

liquid in the pipelines of the indoor heat exchanger 6 and the check valve 71-3 isat a

high back pressure and therefore cannot be opened, and the check valve 71-2 is not

open as well. The throttled low pressure and low temperature liquid flows into the

outdoor heat exchanger 5 through the check vave 71-1 to evaporate. Later, the

evaporated low temperature and low pressure gas enters the compressor 1 through the

four-way valve 3 and is to be compressed to a high temperature and high pressure

refrigerant gas for the next cycle.

[0028] When the present invention is used for producing hot-water while cooling, as
indicated by the directions of the fluid arrows in Figure 5, the high temperature and
high pressure refrigerant vapor from the compressor 1 enters into the water-heat
exchanger 4 through the special three-way valve 2 for condensation. Then the
condensation heat is carried away by cold-water entering into the water-heat
exchanger 4 so as to produce hot-water as required for supplying a user. The high
temperature and high pressure liquid flows after condensation into the multifunctional
throttling channel conversion device 7 and into the throttling apparatus 72 along the
check valve 71-5, the filter 74 and the liquid storage 73 for throttling. At this time,
there is no flowing liquid in the pipelines of the outdoor heat exchanger 5 and the
check valve 71-4 is at a high back pressure and therefore cannot be opened, and the
check valve 71-1 is not open as well. The throttled low pressure and low temperature
liquid flows into the indoor heat exchanger 6 through the check valve 71-2 to
evaporate by absorbing heat from the air that passes through the indoor heat
exchanger 6. Later, the low temperature air is delivered into the indoor space through
the blower on the heat exchanger to realize a working condition of cooling. The
evaporated low temperature and low pressure refrigerant gas enters the compressor 1



[0028] When the present invention is used for producing hot-water while cooling, as indicated by the
directions of the fluid arrows in Figure 5, the high temperature and high pressure refrigerant vapor from
the compressor 1 enters into the water-heat exchab@er 4 through the special three-way valve 2 for
condensation. Then the condensation heat is carried away by cold-water entering into the water-heat

exchanger4 roduce hot eragr df rs &l The hi ture and
high pressureﬁ 'ﬁq ﬂﬁgwgugl HEPCon %r?sg%% 59#0%1 S tlone}\ %ﬁroefrpﬁg C anne?@@ersmn
device 7 andPiRESUISS SHYSRIANY SFSIQFINRNEEL UHE the check valve 71-5, the filter 74 and the liquid
storage 73 for throttling. At this time, there is no flowmg I|qU|d in the pipelines of the outdoor heat

exchanger & gskig RENCANE i 5 G ABEIS TR eANaRt e gpened, and

the check va ve 71-1 is not open as we e thrott ed I ure and low temperature liquid flows

into the indoPFaHkES: Bda AgNAE" t%ﬂﬁh%rm&ﬁ%glw %%@ VAR P &Ry Ao U RSN Heat from
the air that peaiseszhi® wlgptsednato theh bat-esatbrangd et cheta, tihe lowst ceingpt rakaleageis 4lelivered into

Eltlhe indoor Sﬁ@@eﬁ&?%”ﬁhﬁ@%@ﬁ Frféﬂé %@ﬁ%ﬁﬂﬁ?@G@ 39 f?ﬁk@r%@%@@rﬁ&lﬁ%&f igd'ng
e evapor ow temperature an ssure refri Compressor

through the%ﬁf| %e§ 074t %F@ﬂ%@ iﬁbkf%% Fgﬁpﬁ:é sure
refrigerant gﬁ!&@ﬂﬁe Y@X@(%/‘Mél 0@2@'mmﬁéfpr@tﬁeﬁﬁﬂﬁ@@mmmgquWWGMMﬂ@ﬂwot water
preferentialIxsmvarhﬁﬁﬁ@f@oﬂ%ﬁeﬁ/mhgut@h@pﬂwetriblesmtemfdﬁedrwﬂetnetepeet@hthree way

valve 2 is isgptela 1 HARNRIECOUS! BPLIL e ALl IRERXERNART AT ITSRLE o the heating

mode (as shown In Figuré a user wants nee Sto sw on the
water outpuﬂl@@?\%@dﬂwtmﬁb’ ﬂ@d‘&?@f@@%‘@’%l\?@ Qﬁﬁﬁﬂtﬁ%fﬁé %’ﬂ@@'%mﬂﬁﬁé the sole
hot-water predowimghrifiouieesds shown in Figure 4. After using the hot-water, the user switch off the
water output controller 110. Then the special three-way valve 2 immediately switches into the sole
heating mode automatically and the present invention o erates in the heating mode as shown in

Figure 3. [0088P%hd i SLERTH VR EAH RS GLIECHRRLNAIEF i 2168t FEEAVREN, WA, WHIR producing
chilled watempnbdudsgockdiedmiter ctisling tomsale | athshenohnig Figleeas stiosvimdobrdusabettthanger 6

proguces ﬁhlpﬁ%ﬁ’ﬁ%r?%qh té“ﬁ @%Qﬂﬂﬁ@%@t@ﬁﬂéﬂﬁﬁ@dﬁ{ﬁkﬁ%ﬂmﬂ@h% ogr 4 dit
produces en the temperatu illed water r esasetva g condition
of cooling stx\fﬁ? aﬁ%geﬁt %a@grtl grﬂ ﬁb%%m %Pé}‘ gﬁ%ﬁﬁ\/\%&}@lve?a
immediately WARCFRRChetABR Yolehtiayypesi bﬁd@mr@hﬁ@'ﬁr@fd@%ﬂféhﬁﬁm iAtrtRsitEMe, if theremperature
of the chilled seateninasaasepratdcingifotsareafidoomatyoian 63 linthadiee gaancHes iiar-way valve

3 immediate és% %?e?}wateéh Q%H]rﬁb%‘érgé \é(pﬁqﬁhg{\%%dg |ﬁs[wéteg%ag r&qwéing chilled

water to producin ole y In“order to prevent the emperature W pressure

refrigerant li§0iH W@ékﬁﬁj%tﬁ@qﬁag& ifeaeREntanJEPEUF RSLIGA K Mvaiek 3ede 182, under
this circumstaoceyay cralex3vaterediaetsosaatphet ¢nialile TBode s Eilede 5. thiéhesuthumatdenial throttling

channel conygRiqeIRe &rdaeliar WpheaauRR! DIbERIUEd rﬁéf'a%&@qheeg I¢akipgeintg the indoor

heat exchan er6 T e chilled water electromagnetic valve 757Is 0 en llled water producing
mode while DIEYERH @RS ARRI S ez orant i Hrom fesking Info the

mdoor heat exchanger 6 through the check valve 71-2, under this circumstance, a
chilled water electromagnetic valve 75 is instaled in the multifunctiona throttling
channel conversion device 7 to effectively prevent the throttled refrigerant from
leaking into the indoor heat exchanger 6. The chilled water electromagnetic valve 75
is open in the chilled water producing mode while closed in the sole hot-water
producing mode.

[0031] Further, a magnetizer 70, an electromagnetic valve 80 and a Y-filter 90 are
installed on the water inlet of the water-heat exchanger 4.



[0031] Further, a magnetizer 70, an electromagnetic valve 80 and a Y-filter 90 are installed on the
water inlet of the water-heat exchanger 4.
11

Claims:

1. A multifunctional air-conditioning and hot-water system, characterized in that, the
multifunctional air-conditioning and hot-water system comprises a compressor (1), a
specia three-way valve (2), a four-way valve (3), a water-heat exchanger (4), an
outdoor heat exchanger (5), an indoor heat exchanger (6), a multifunctional throttling
channel conversion device (7) and a pressure relief device (8), wherein

awater inlet and awater outlet of the water-heat exchanger (4) are connected with
an outside cold-water supply end and an outside hot-water receiving end respectively;

an inlet of the specia three-way valve (2) is connected with a gas outlet of the
compressor (1), one outlet of the special three-way valve (2) is connected with an
inlet of a heat-exchange pipeline (41) of the water-heat exchanger (4), the other outlet
of the special three-way valve (2) is connected with an inlet of the four-way valve (3),
and an additiona channel of the special three-way valve (2) is connected with an inlet
of the pressure relief device (8); a water output controller (110) interlocked with the
specia three-way valve (2) is disposed at the hot-water outlet end of the water-heat
exchanger (4);

three outlets of the four-way valve (3) are connected with one end of a
heat-exchange pipeline (51) of the outdoor heat exchanger (5), one end of a
heat-exchange pipeline (61) of the indoor heat exchanger (6) and a return gas inlet of
the compressor (1) respectively;

an outlet of the heat-exchange pipeline (41) of the water-heat exchanger (4), the
other end of the heat-exchange pipeline (51) of the outdoor heat exchanger (5) and the
other end of the heat-exchange pipeline (61) of the indoor heat exchanger (6) are
connected with three ports of the multifunctional throttling channel conversion device
(7) respectively;

an outlet of the pressure relief device (8) leads to the return gas inlet of the
compressor (1).

2. The multifunctional air-conditioning and hot-water system of claim 1, characterized
in that, the multifunctiona throttling channel conversion device (7) comprises five
check valves (71) and a throttling apparatus (72), wherein four check valves (71-1,
71-2, 71-3, 71-4) are bridged into bridge channels, two diagonal points (C, D) of the
bridge channels are connected with the other end of the heat-exchange pipeline (51)
of the outdoor heat exchanger (5) and the other end of the heat-exchange pipeline (61)
of the indoor heat exchanger (6) respectively, the throttling apparatus (72) is
connected between the other two points (A, B) of the bridge channels; the remaining
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one check valve (71-5) is connected between the outlet of the heat-exchange pipeline
(41) of the water-heat exchanger (4) and two opposite check valves (71-4, 71-3) of the
bridge channels.

3. The multifunctional air-conditioning and hot-water system of claim 2, characterized
in that, the multifunctional throttling channel conversion device (7) further comprises
a liquid storage (73) and a filter (74), the liquid storage (73) and the filter (74) are
disposed between an inlet of the throttling apparatus (72) and the two opposite check
valves (71-3, 71-4) of the bridge channels.

4. The multifunctional air-conditioning and hot-water system of claim 3, characterized
in that, the multifunctional throttling channel conversion device (7) further comprises
a chilled water electromagnetic valve (75); the chilled water electromagnetic valve
(75) is disposed on a channel of check vave (71-2) of the bridge channels, wherein
the channel of the check valve (71-2) is directed to the indoor heat exchanger.

5. The multifunctional air-conditioning and hot-water system of claim 1, 2, 3 or 4,
characterized in that, a condensing pressure adjusting valve (60) is disposed at the
water inlet of the water-heat exchanger (4), and the opening degree of the condensing
pressure adjusting valve (60) is controlled by high pressure gas at the gas outlet of the
compressor (1).



