; ae3ej g.j 46] TFMAPCR | NJECTI NG | CE AND HOT WATER GENERATI NG DEVI CE Fiel d
of the invention The present invention relates to an ice and hot water
generating device, and particularly to a vapor injecting ice and hot water
generating device, wherein the devices for nmaking ice water and hot water
are integrated as an integral body so as to save power and cost. Background
of the invention The present invention provides a vapor injecting ice and
hot water geneNVAPOR dAMUECTING I&FAND] Hc@TnQVAT@ErGIENER\H‘HﬂG
generating device is capable of produggﬂg ig and hot water at the sane
time. The device conprises a main con Ic ystem an auxiliary condensing
system a heat supply system an ice water supply system detecting and
control elements. The main condenser systemis fornmed by an evaporator and
a condenser ; Faell ofdhetipvehtied f er nozzl es being installed between the
evapor at or and e condenser; a suctlon end of each nozzle being connected

to the evapor at aHEle%ﬁPtoui‘bYﬁméHB Jelatih HozAk S n@n@oﬁlﬂéct%’@t?b t he
condenser ; ggn@ryﬂ,q 8! Bl oala e g I 415" aphénvapeaux &

auxi |l i ary condensing~systeminc di ng ap TS arg conaaensers
a plurality &bt water generating dev1ce wherein the devices for making ice

water and hot water are integrated as an integral body so as to
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Background of the invention *GO0002*

save power and cost.

The present invention provides a vapor injecting ice and hot
water generating device. The vapor injecting ice and hot water
generating device is capable of producing ice and hot water at the
same time. The device comprises a main condenser system, an
auxiliary condensing system, a heat supply system, an ice water
supply system; detecting and control elements.

The main condenser system is formed by an evaporator and a
condenser; a plurality of Laffer nozzles being installed between
the evaporator and the condenser; a suction end of each nozzle
being connected to the evaporator; and an output end of each
nozzle being connected to the condenser; and a middle throat
being smaller than the two ends. The auxiliary condensing
system including a plurality of auxiliary condensers, a plurality of
auxiliary Laffer nozzles and a muffler. The heat supply system
including a vapor boiler, an electromagnetic valve, a vapor cooler,
a three phase control valve, and a v'apor container. The ice water
supply system comprising a refrigerating water storage tank; an

ice water adjusting tank, and a hot water adjusting tank. The
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auxiliary Laffer nozzles and a muffler. The heat supply systemincluding a
vapor boiler, an electromagnetic valve, a vapor cooler, a three phase
control valve, and a vapor container. The ice water supply system
conprising a refrigerating water storage tank; an ice water adjusting tank,
and a hot water adjusting tank. The *159159* auxiliary water system
including an auxiliary water tank, a water storage tank and a filter; and

detecting and control elenents includipng a pressure neter; a pressure
transducer, AUKEARBY Wtes mpshemrinciud uppanapuralidryiupter barki o waten

Lo 08 et st Sha % | AYRL BRLT AeXBliNE SATIHIRRET 1 GRdpR OO0k

val ve. By above cConponents, affer nozzZlés a mai n

el enents. Wienclnajiog &rpredsheevapeerpai beessrewsrdryduegh, theehgfid@turozz| e;
the suction end of the Laffer nozzle has a negative pressure so as to

remove the | iUHEOheal SEMPFIRLWES watatal; nrRREMEVkeSor 8t o]rchﬁdnrﬁfttteégﬂil’t&) t he
PacL On onel: cORRIIRE o NS I8 Vaty Ol o 'BEnBRIGREL) nd SOUREG JARVEDUOLS Y

to a preset va then the water i's séh € Ice water a "fg tank

for bei ng usedByAndidwer ,cdtheonenes, passiligffehr poghldsheirkafifsed r@zzhgin
entering into the conﬁjenser; the condensed water with a tenperature | ower
than that of MHEIDgp&icmESFng JOEN f VaRPA fEmoftheny apdiddrider f Blows

condensing. e AfPEhe TArEPIREATE cHELUIRIET i BPLhETLErtel dIRCHELT o

condensi ng wa orage tank to sent water a

for being usedneyWevet peesaird ger alsi 0g mheWecyEéiMeﬁtoh\ea?md)fCdeﬂinﬁgd
cycling water are evaporated and used so that each |levels of tanks are
reduced to a%@tekdft (he Y aPHAPEANRRRIEE: EaghcostEbioaneengnd Thgsebyont r ol

valve will drjyeelhie avid icﬁfthsfelsy&tr%qgfc%ﬁisUeﬁwﬁﬁwsq; E&a;afogg%gse"y:

by above nentioned ‘structure, power 1s save he "auxi 11 ar nozzl es
and t he auxiVvahre, tlewaheematareisseentltbyticonnectader netljuacing/ tahk fhe
transformation of the plurality of auxiliary Laffer nozzles and auxiliary

condensers oPite B3 i ar\2RUifdensihgVapsremass g | Hikatehebe of affer

condensed oIEhLPM WA EFo® FRPURS Sl oty CERACKTLAT gy vt o

speed; the |tmperiteat loanebeharmhaed f tipé dlapor2flowing down from a top
of the condenser for condensing the vapor. The condensed hot
water is collected to the cycling condensing water storage tank to
be sent to the hot water adjusting tank for being used. When the
refrigerating water cycling flow and condensed cycling water are
evaporated and used so that each levels of tanks are reduced to a
preset value. The level detecting controller and level control
valve will drive the auxiliary water system to supply water
automatically; by above mentioned structure, power is saved.

The auxiliary Laffer nozzles and the auxiliary condensers are
serially connected indirectly; by the transformation of the
plurality of auxiliary Laffer nozzles and auxiliary condensers of
the auxiliary condensing system, the latent heat of the condensed
cycling water is removed rapidly, then the latent heat is vented to

air from the muffler of the condensers so as to increase the

pumping speed; the latent heat can be removed rapidly.



The various objects and advantages of the present invention wll be nore
readily understood fromthe follow ng detailed description when read in
conjunction with the appended draw ng. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a schematic view showi ng the process of the present invention.
Fig. 2 is a schematic view show ng the operation of the present invention.
Fig. 3 i1s a schematic view show ng the process of the refrigerating water

cycling flow of the present, | nventlg . Fig. 4 is a schematic view show ng
the process of ThEe VaBHEh @R 6648 efn yéﬂYﬁ@tﬂFg%ﬁNQﬁ thige PHE BN tiNViIeRd iR R on.

Fig. 51is a gahenpl L&o‘i’ee"i‘e%m‘f‘fl nﬁnﬁ@fst%‘t’))& | £, Ee"fg)ﬂ%wl Séféfalg%@f the

present i nvention. IS a 'scC I C VI ew snow ng res

i nvention isdescdp tﬁ@dﬁ“dferptea/d cilnr@nbﬂhcﬁéﬁrﬁbvitlﬂlkﬂﬂ%ippenﬂé%hﬁ@m
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring to Fig. 1, the %l ow

di agram of the present invention is illustrated and further referring to

ot her draw n f mgﬁgﬁﬁqwloﬁvﬁlﬁlz HRA%VE that the present

Invention IS maln con ser system an aUX|I|ary condenser 2,

an heat supply sist ern13 a 3 cheenawt eriesuphlow isysteenproceshaf vieé @yresenpl v
system 5, and an auxiliary water system 6. The main condenser system1l is
formed by anl®V&HdPBtor 12, a' condenser 13, and a plurality of Laffer

nozzl es 11 bet V‘qgi%itae {EVapQ, te?ﬂatjr% @géjwt Q%o%ﬂ'fjgenﬁleer J]?’era-{bc?nsg?t kR0 end

111 of the nozzleS's connecte
present invention.

Fig. 3 is a schematic view showing the process of the
refrigerating water cycling flow of the present invention.

Fig. 4 is a schematic view showing the process of the
condensed water cycling flow of the present invention.

Fig. 5 is a schematic view showing the auxiliary water supply
system of the present invention.

Fig. 6 is a schematic view showing that the present invention

is in a mode of providing hot water uniquely,

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to Fig. 1, the flow diagram of the present invention
is illustrated and further referring to other drawings of the present
invention. It is known that the present invention is formed by a
main condenser system 1, an auxiliary condenser 2, an heat supply
system 3, a ice water supply system 4, a hot water supply system
5, and an auxiliary water system 6. The main condenser system
1 is formed by an evaporator 12, a'condenser 13, and a plurality
of Laffer nozzles 11 between the evaporator 12 and the condenser

13. The suction end 111 of the nozzle is connected to the



evaporator 12 (referring to Fig. 2). The outlet end 113 thereof is
connected to be upon the condenser 13. The mddle throat 112 is smaller the
gap between the two ends. The pipe of the evaporator 12 is installed with
an pressure neter B and a pressure transducer C. The auxiliary condensing
system2 is fornmed by a plurality of auxiliary condensers 21, a plurality
of auxiliary Laffer nozzles 11, and nufflers 23. The auxiliary Laffer
nozzles 22 and the auxiliary condensers 21 are serially connected
indirectly ardapodatirall2efdfehdngofo Fégc@pnecTre duxlat euflf1E3 tB3redhasheat
supply system 3 is formed by a vapor bpiler 31, an electronmagnetic val ve
32, a vapor (9(9(5'|"é’t°t§‘g,t°ab? HiRRN 6?\185@11’5&“5@&13/-& vehegmi tireapokl2 is

t ai 35.c i I i I 3 t . th | o f
Che vapor bofTar s, e BiRporefeld s Sarfr uRRs! o DRRK! Bipko ol iltherng

wat er from vapapoaatbrt b2nisginstaslddeviviatasr ptessureondeBsiBandah §ire@¥alr e Ng
storage tank 51. The three_phase control valve 34 serves for. controlling
the flow of VEMRYIWEEobdi nd NEoa ik 1Lk condems 1R sTStethakihdormedahd Aot
wat er at the | o] Al ; i r) he 1 e

system4 is Og}g@d%g% Iég??IlIgééIrgIéioﬁge\I/Ig%resImistfbr%gﬁIPEIIIEF)’4II?Ia%u|§I:IIEQ\II\gt er
adj usting tallaffer andzdehddt, exdhanffiers123.A Tarpeuriliaey dfaffeomd2zlas

t enperature %i gnal trgnsm’ttelr, E, and a | evel ietecti ng controller F are
instal | ed i n2dachndf thee 2¢%iljarer cqadaasery 2dnkale sftialhe Fennegéedting
wat er storag . r t ref.rhLgerat| yel | 411
et een tho-rap il antls @feal PRo ekt OFL S OMRERIEL (B MBTCRATRS 43
and the ice Wdterhdmatupptpangsteaycsdi g fownme &2y bet wepor t beileeoB i nganat er
adjusting tank 42 and the heat exihanger 43 can he opened and cl osed

aut omat i cal | gleqemagalie W lver #¢ g@rwap oy cpal ef 3dyct ithir pakpse maniieilch
are arranged i,y pag 2l 'a‘ﬁg- aNGpbt UsEAiASr 35! andby AWERJhk HQPI%‘ Y'%l.@vél as
the other one is danaged. The'refrigerating water cycling p%mp 11'71s
installed w 32 aemaeontet erorGrodrtheed$owiing pfedsarespoiimibet bt erTheppl y

system5 is forned b% a c%/il i ng condensi ng water storage,tank 51 apd hot
wat er adj ust V3§ O aRROESS eSEUNAS g SBRBEMS thewsPadelsingg¥atenkirom;
installed w t e r i t e I i ttter E,
a |level det eé/Iarpg)é ggﬁt IIgIIIIIe Ilpykaté?%l Vga\tlirpgrgn?oiﬁl%giegé%ﬁg@h%{e%@nI\tl/\gt er
adj usti ng t askofszechaasnk I5dvel Tdentthote vphase Homyohbveky & ddpawaves, fohe hot

t | yi 521 b th d I t i 511 and
the hot wat SF SRR g sy WoA! ohe of pareaaing L8 e BShcet AP SV 8En o
the condensi E&d’I@h ri&é’%dd"ﬂldl“%t@%%tame holm¥edig e SdeIéIn)I%'”HIaIkLi hét has

two set which are arranged in parallel. One is used as a s andtzf/ unp for
updating as mateo).her e iisedawatgsd. supelycosperesnngt was erffocnsld n§ypuap 511

d hot wat | vi, 521 installed.with ter .G
nasuri g pr EeEHBBLAiRE PR, RFdrdf S ad bl i Wale FARTHAE 1Rnkh2) i ary
wat er tank, Ghd aaWai&it SEQERARgEANKP3 and aechpéRitube. mMbaisxi Dary

water tank 61 has a |level detecting controller F. The water storage tank 63
i s install edteomperaturgyeignahtransmititer B agd adevel cintsshiong sonthellsyst em

. e v S AoV X . 2
cont roi el oninike i858 T, agROYC hE T cE kAt S E R Yo HE OF Ll 10
tenperature gefiipefatPngt MMeraktiagei gask 41ansThetety,Ethe emfrigletathing

controller F, level control valve H manoneter G_ control valves A Al to
A4 and check watlevecyelimpepummpy 4ildj betwagni e snfrigsratjageMalEhPtasagee my

produce ice ter, and hot ter_ at, the e, . T I y be
di vi ded int o%gﬁﬁiq:éa\%lt&e I@rﬁ?f%‘f%q%egaggﬁﬁotﬁ%ah@gv%? ﬁ%aﬁe?ﬁ@ﬂHEX
manuf act uri ngyRefrid PYump 42M0bdthe dnCeh¥ateslimgNu adruadpgstingt tawk 42 the
operation stafts, water of normal tenperature is filled Into a

refrigerati ngndather heabrexghangear 43 can heiqprened andappisd syptemmticaldyq

When the ool aapts ofS ishEs sl Thfls. LR s hty ek arec

exchanger 43aarghdditigvp@lbélor Oheofs ubed i & standdyspungy oempdainlgt hen
returns to the refrigerating water storage tank 41 so as to forma cycling

water flow (referring to Fig. 3). Next, the vapor boiler 31 is actuated, so
that the vapor boiler 31 of the water supply system Ws may nanufacture
vapor until the vapor pressure in the vapgr boiler 31 until 0. 9Mpa so as
to actuate the el ectromagnetic valve 32. Then vapor passes through the
vapor cooler 33, three phase control valve 34, vapor container 35 and then
enters into the pipes. The condensed water in this section is fed back to
the system through the vapor cooler 33. Thereby, the efficiency of vapor
can be sustained. Thereby, vapor passes through the each vapor pipes, the

T ] ~ - I T T T T o M. o b Y Y



6 is reduced continuously. This process continues so that the
refrigerating water cycling flow achieves a tenperature of about 5 C or
nore | ower tenperature (the prinmary object is to manufacture ice water of 5
C and hot water, and thus, the tenperature nonitor D and the tenperature
signal transmitter E of the ice water supply system4 is adjusted to 5C
which is a preset tenperature of ice water). After the refrigerating water

cycling flow hag achj.eved the preset tenperature, the . ce water heat
exchange cycP& ﬁfﬁ ‘?Q‘eécto&&t éd gﬁmtaf%ﬁ‘ft h l\ﬁat"@?“igﬁr?Hé‘g cKatfy @chﬂigusti ng
tank 42 is tgméemeas id$a 1 Ved WitRas %8 d Akl w@rﬁ%ur%g*mg?uf@s.t 0
heat exchange with the refrigerating water cycling flow untiT the water in
the i ce wat el hedhostwatert smpp l? siystemdicisdfammed gryesecycHmgecandersing t he
water in the ice wafer adjusti tank 42 is consumed,. the |evel detecting
Control l'er FNACEF SHREd Bhbsd I bdl Worilr ) aiiag Heak 8-t o bt r ol
the inlet f1eycolnd NoNBMindl WheraWiblhgE il 851 SYSt ARG L Who! e
ice water manufacturing systém nonitors and controllers are used, and

t heref ore, ntcmperatwresmamstoedli addmtmtprocegsak arasn peef &, nedevel

automatically. |f .the ice ter, in the down flow.is d. .The
tgrrpera!ture ﬁf’tet‘hténtg ‘F‘I?e‘Ptrrio Ta ih@'%t%?p?:ﬂ/eloilﬁg‘}’?oﬁﬁsur dod vater

preset critigalufqhB! tahRe ¥APARsLG | Rivedl cWrlttoStPRIVAUL pTRLI ?2' oyt i |
the refrigerating water cycling flow increases to a preset valte so that
the boiler canmponedisel ¢hief dotsavatey fsupipdyimgr powey , 521 thetween witeer in
the down stream, ce.water heat exchange c i ng, punp, 421 has stopped, the
refrigerati nQOMFEF‘%%_c‘VPFFg‘ ﬁé’ﬁgln&lf%{‘gogﬁ oﬂ%b&ﬂel-ﬁ%v‘@ﬁf’rasilp /19 i od
is required Lienp sisartiogh UBpled t4red t @D ahttEmaticallpy r ef Eagar ajf ngaat er
cycling flow achieving to a preset value (a default tenperature). Thereby,
each cyclingcpodpnsing heatescecyeling pumppl §18yatdcios watarheupplyingbpimgr 31

has a buffer ctyating, and. stop tines. ether it is tequired to operate
the vapor bos2dr A58 RS G2t fich aPe, A RaE e dBapatallEl- | SHiC fhatved & P
manuf act uri ngy A d8et pWRipefod bl daeiressy ithed obgs eidiad tiar daBef{ e aqtyating
the hot water supp system 5, "cycling condensing water storage tank 51 is
filled with wandensingoyaigir ¢xnprgapume. SM tard bpstwatdrssapp Ldngdp umpe
condensi ng r cycli puNp 1 actuates, t ter of normal tenperature
in the cycl }Aﬁé?c%%e Q%Ue t“é& sfloP’a?dborPﬁhe_I{ gﬁ f;l(\)g Eb?ﬁs%rénghgr%sér‘ll&ngﬁser 13
of the main ¢eRALASENasy WEBrls PWdnt&Cls AUxhkdB Y GORARNEREP Wdtdrtalnke
condenser system 2 (referring to Fi % 4). Thereby, vapor fromthe Laffer
nozzle 11 tobdhe srig¢enseorage tunk BReandxi Ifikey Gbnddriseagixiliary owatéwre
auxiliary Laffer z S_2 re ed. S ih t c ns er in
t he process g?rﬁéoﬁgeﬁélgn% %@%}}Cfiggg%gﬁ;i gagg}sﬂqg% tlﬂ'e ﬁglrfpce)"pgfelfr gg%}f%agte
condensed wat#ik c§8l ingdidstaWeidnorizhsed lgvatiuadntrotiuealwe tHe hBgh above

tenperature fromthe vapor to a value of 60 C or  _a preset tenperature (the
tenperat ure FEMHUMORAS, ddiepyysHRNt EAPeradUite ABKIHAFY DVatRr adnpRy oot
signal transgifter:. E in . th yeld.ng. ¢ S| t g nk.5

Then, the ho?z){/vaﬁelrn% s&seéintﬁj}fo&lftlﬁgghn(ﬁoWmé@eér&gtﬁggl ﬁeﬁ‘géﬁﬂsﬁpggéq F% &Lee hot
wat er adj ust ppgsdiaek nbidet OB, ysRseoté ltrahedbeyelC,| termperiirewaistitadjDist i ng
tank 52 achieves a preset value. If a Iagbge amount. of hot water in the down
streamis retRMPESaHIE tsog8BRhpbradsivittedEs eyed dsteydingosemterllpnbt Fuat er
is sent out, I o] h ycl J Si ter rag Kk is
reduced to a]%o?@sg?\ﬁ\?%qlug?i‘{%eﬁi g{l/éeﬁgrg%g??o ’\?g?l\;}émﬁiarlﬁ%%e&t?é? ﬁﬁg“@l
condensi ng wahdrclsdck agevdé dhk 51 is opened, and water of normal tenperature
is filled through the auxiliary water éystem 6. The y for condensing the
vapor injected ilit®VERET dBHEEHIE 10P3aN het .&gée’fq{én%%e‘r‘@i RGYRRIGURF
water, 1t 1S;.e water and hot water at the same time. The whole system may
be divided into an ice water manufacturing portion and a hot

water manufacturing portion.



S identical to general used vapor condenser, but the difference there
between is that in the present invention, a rear end of the main condenser
systeml1l is installed with a plurality of parallel auxiliary Laffer nozzle
11, and a plurality of serial connected auxiliary condensers 21, causing
the systemto sustain a high operation efficiency. The high tenperature
cooling water is used as condensed cycling water is obviously different
fromthe general used vapor condenser. The reason will be discussed in the
following. If irFéhehprésentwateremiamifacenting hpormbA, cpndansespeytiom 1 i s
installed without the auxiliary condensers 21 and auxiliary Laffer nozzles
22, al though st#itsi avaier ef neermad teampieisdude cigc filhgd winter ausefaigeratieg

device is a f I r-at ur.e, ¥ a_gr.eat nper at ur

di f ference w%t%\%va gfgg%jr%&léegqlpﬁtfo&ﬁﬁg ‘é’gﬁ%‘egé‘z’ﬁﬁ?g%‘?&’t%& R Pbor
entering intgeybr cahdansies rkfripRnabiagCondenssdiivg Pdmip e 9P @klted.
efficiency is high. Wth the increasing of the condensed cycling water, the
t enper at ure dVheareiceondedewatenhe fcontrat dgmperatuge vipassies add ouigh vhpor i s
smal | er and I for, he tion_ks..small.er and smaller.
This is di sag\ggkteg%%hoiégﬁ%%?ﬂgnggﬁﬁgnﬁ l?(g{r':‘lqg? % eobé&gmﬁ& CRALEDSCE | |
affect the opgsedhoh @id itheaneyturinst tv shdemdfebpertherigfwatsr theragRatagrRd of
the main condenser system11 is installed with an auxili arzéi condensi ng
system 2 haviddgs@ as| (& fprmya sy dimng (Watey flawf érefeszimgdoDigant).a Pextal ity

of auxiliary enser.s:l. 2 Ih [ J..ary L e es, 22 ang.th
auxiliary coﬁ@g%et{rbzr é?llge:resln%i ?géHtggSesroi %tyh&%%ﬁa?c reg.()llleﬁ glc ﬁtq:'ﬁu.ous
operation, SierWeipMNaRYEtdOWESI fay nien @R JtugeNdgPSEruBYBItBR apbt 1S
also transferred to the auxiliary condensing system 2. The suction end of
the auxiliar pressyitiensi ihesyapembmidesd lpunpilt e INIpai s taset c detieateithe3 of
the main con r ek 9 u t | at ent heat
of the conde%gé;%?gyc%/ neg%vva %&epészs'esTbﬁﬁogéHO?hé:%%ﬁsdgﬁgoer tigi‘gf YER&T mai n
condenser sygbeled 33 tlaRyehageeabhyrol Theldatent vapatr eoatiifcrn3d ihe
auxi liary condensing system 2. By the transformation of the plurality of
auxiliary Lathep endssy eatopshgpipese alheiqondensatidvaier dnothistsestion dnt
heat is fina t [ il rs t

i st al end. b8 SHCE e B fickn SHroven K iRy RRIEPANT ST By e
auxiliary coedficsesisy 2df avepair aagedbeasudtsigredes CDhessy,ovaploie pszeed of
the vapor and water enters into the auxiliary Laffer nozzles 22 and the
auxi | i ary cohlyeqisalh sther eacd | yap @ dtid e§r adifal YaP oMo idgdpehgd 2 paed éheeach

i _ _ . _
and more | ot SRETRaY Ahrd 2h a8 hERCATRTS AT Datetr HBAT L dn ke 1ory

condenser 2laugikienpvédffer t hatzziehe2¥apoW pessivag drhmpmasghkst lhercwghlenber 13
and the auxiljar depsers 21 can be condepnsed quickly. As a result, the
obj ect of reﬁ%’(ﬁ%gﬁgt%ﬂttﬁﬁeﬁf’za ’_CR‘I‘SFeaﬁ]EIei‘E‘@I“é% rpﬁ%r}{(?ﬁppﬁbe di58u¢ €ids

achi eved. Thengdyapoads erhBPesy¥id 2l wABRSPREvaNEL | batves ahtsighOtRECS 22
and auxiliary condensers é) s that since the work of " the auxi |§ry af fer

nozzl es 22 i vhoper £12 oof] thbenczziderther pif® basonnes dbfget abfuptiydendat aon,
but for the auxiliary Laffer i nce ,the evaporation effect, the

ozzl es, . :
Cemoving of FRENMardiit VABSE SIO¥nEXEBRRENEAMY KalrDHRER g oAb 67 he
condenser 13,Gay Bech e IPHAAiof SR VALE NP K LTy GRTMABSEIShA) have

the effect o ensation, but due to the work of the auxiliary Laffer
nozzl es 22, nkghtive Ipeeeftinctobfaboudpdflt iTonr dhdwud® tkpapr eddntreby,

i nvention uses cycling water of nornal t erature, for condensi ng t vapor
passi ng t hrobgf ‘??é’oégﬁ%’éﬂgerc,ont”ﬁ&tg?ftlocﬁg%:@rdfllﬁbﬁg‘@r%lier'mgoﬁjzf’%ﬁl‘@ﬁgéduced
slightly becgyss10f11 Hfast he effect of sucking air. As a result, the latent
heat of the refrigerating water cycling flow can be removed
rapidly. Thus, the refrigerating water cycling flow is evaporated.

Then the water temperature of the refrigerating water cycling flow



serial connected auxiliary Laffer nozzles 22 and auxiliary condensers 21.

If required in sone case, the air inlets and the injecting outlets of the
auxiliary Laffer nozzles 22 and the condensers 21 can be serially connected
to work by nozzles of nultiple stages so as to increase the punping speed.
Thus the punp effect is increased further. Since the main requirenent is an
opti mum bal ance point of the power consunption and work, the content wll

not be descrjbed further. If in | ong. tinme period, only hot water is

requi red, buts nFGEEE ‘E‘é‘i‘tlpé‘(’r"ézﬂi red Dig hEro¢ee GHRLBUCSNSPOItheRI the 34
behind the v L l: i C i 5

changed to hgggl%g?%lﬂ?ée‘g téf‘?%&r??ﬁg fi;om\ghecg‘ég%’é éaf g% ESQE%[%F?S%%Q;a%aSnd t he
control s A iiCthervapmreoutquer cdempirapiipes (the @rosedy babjedie isonta ol

al ve Al below t apor. cool er 33 i.s .apened t hat the vapor boiler 31
\\//\or\lis cont i nm%kq .C\{"Fﬁ n'¢% h%’axyﬁf)op%?lso@s iaHsz%toﬁe Walfdr \é/‘GE%I tBiuﬁle ® of

the cycling i r - Pl be I h ree
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refrigerating water cycling flow achieving to a preset value (a
default temperature). Thereby, each cycling pump of the ice

water supply system 4 or the vapor boiler 31 has a buffer



can be processed manual ly. The present invention is thus described, it wll
be obvious that the sane nmay be varied in many ways. Such variations are
not to be regarded as a departure fromthe spirit and scope of the present

i nvention, and all such nodifications as woul d be obvious to one skilled in
the art are intended to be included within the scope of the follow ng
clains. 13 WHAT IS CLAIMED IS: 1. A vapor injecting ice and hot water
generating device capabl e of producing ice and hot water at the sane tine
conprising: actwdtingopndnstop dimeam fWheshepyitais seoapinest 6o epdrate the

condenser . aabutaldfue g LaLELIREA 67 (REIIATSAiEG pet veen the

evaporator a e condenser; a sucfro € bei ng connected

to the evaporat dfhe ananafacul oMbo ofw gRehwiblz Bk ed ©8i il e dOROLSGhaTL 0 t he
condenser; and a mddle throat being snmaller than the tvvo ends; an

auxijl iary coﬁcﬁef:%f%ngé%tw@ttmﬁi tBEudh A a\;atem us e P by @V;&fwai | fsﬂycycling
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supply system’in , el ect rona por

cool er, a thrempRiaperecontAervayyeemans acweded,Coné atoadensin g C ateter
supply systemconprising a refrigerating water storage tank; an ice water
adj usti ng t aficlidvgd pamptS Mapetuadgpushe ngatednef normal temperature in the

cycling condensing water storage tank 51 is sent to the condenser
13 of the main condenser system 1 and each auxiliary condensers
21 in the condenser system 2 (referring to Fig. 4). Thereby,
vapor from the Laffer nozzle 11 to the condenser 13 and the
auxiliary condensers 21 from the auxiliary Laffer nozzles 22 are
condensed. Since in the condensed water in the process of
condensing recycled continuously, the temperature of condensed
water cycling flow increased gradually due to the high
temperature from the vapor to a value of 60°C or a preset
temperature (the temperature is controlled by the temperature
monitor D and temperature signal transmitter E in the cycling
condensing water storage tank 51). Then, the hot water is sent to
the hot water supplying pump 521 to the hot water adjusting tank
52 for use until the level in the hot water adjusting tank 52
achieves a preset value. If a large amount of hot water in the
down stream is required due to evaporation and thus a large
amount of hot water is sent out, the level of the cycling
condensing water storage tank 51 is reduced to a preset value, the
level control valve H in the cycling condensing water storage tank
51 is opened, and water of normal temperature is filled through
the auxiliary water system 6. .

The way for condensing the vapor injected into the

condenser 13 is to use the condensing cycling water, it is



ah auxiliary water systemincluding an auxiliary water tank, a water
storage tank and a filter; and detecting and control elenents including a
pressure neter; a pressure transducer, a tenperature nonitor, a tenperature
signal transmtter, a |level detecting controller, a level control valve, a
manoneter, and a check val ve; wherein by above conponents, the Laffer
nozzl es are used as main working el enents, when vapor fromthe vapor boiler
flows through the Laffer nozzle; the suction end of the Laffer nozzle has a
negative preddenticgd tasgemeradnwsed Magoraemrdentea; baft thecdiffgremtenhenet he
evaporator connected.tq,the suction end;.14 .2. 3. thereby, e .
tenperature OfF PHEMA (CaipaPsmr gﬁﬁc@ﬁesceﬁt ITh{FAULP Y taorsabreé'bcgtodlg}mé?al‘hen
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vapor flows down,.from a t.op._of ':ji‘u condenser, for. condepsi ng .t he vapor,; the
geRsErL T F
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thus each | ewél swfdanseds eyelingduweten oisprebetousdyuediffetant! dren déhect i ng
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The vapor injgetifagldwim@nd et jwatthe GARSERL | NOv &eMoone @suzl gh@ednafm cl aim
1, wherein when the vapor of the vapor boiler enters into the main
condenser syspafienshe sppiem ils iatinspellednwithomwt thesyeiliazy condeasers
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renoved. The vapor injecting ice and hot water generating device as clained
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is removed rapidly, then the latent heat is vented to air fromthe nuffler
of the condef$Eicierey ds high nc¥ildethhdnpisdiing epdhg; condensgeyching s

water, the temperature difference between the condensed cycling
water and the vapor is smaller and smaller, the range for heat
conduction is smaller and smaller. This is disadvantageous to
the condensation of the vapor and thus it will affect the operation
efficiency of this device.

Therefore, the rear end of the main condenser system 1 is
installed with an auxiliary condensing system 2 having a plurality
of auxiliary Laffer nozzles 22 and a plurality of auxiliary
condensers 21. The auxiliary Laffer nozzles 22 and the auxiliary
condensers 21 are indirectly serially connected. In a continuous
operation, since when vapor flows into the main condenser system
1, it is also transferred to the aﬁ‘xiliary condensing system 2.
The suction end of the auxiliary condensing system 2 also pump

the air in the condenser 13 of the main condenser system 1. As a



is renoved rapidly. 4. The vapor injecting ice and hot water generating
device as clained in claiml1, 2 or 3,wherein if only hot water is required,
by the three phase control valve of the heat supply system the vapor from
the vapor boiler is directly transferred to the hot water supply system so
as to reduce the consunption of heat in transferring process, 5. The vapor
injecting ice and hot water generating device as clainmed in any one of the
precedi ng clains, wherein the ice water supply system and hot water supply
system have aepuli;ahitargef aayshnngpuapsnt theatsetstind coredémg: Pwipding e
arranged in parallel, one is a standby punp for updating as the other one

i s damaged, &'2tPReP@spes thijoadd dhe condedisest 1dadr thenmrain sgndevisee as
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achieved.
The advantage of the serial connected auxiliary Laffer
nozzles 22 and auxiliary condensers 21 is that since the work of
the auxiliary Laffer nozzles 22 in operation, the condenser 13 has
the effect of condensation, but for the auxiliary Laffer nozzles,
since the evaporation effect, the removing of the latent heat of the
condensing water passing through the condenser 13 can be
incremented. Likely, the auxiliary condensers 21 have the effect
of condensation, but due to the work of the auxiliary Laffer
nozzles 22, it has the effect of evaporation. Although the
present invention uses cycling water of normal temperature for
condensing the vapor passing through the condenser, the

efficiency of condensing is only reduced slightly because of the
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serial connected auxiliary Laffer nozzles 22 and auxiliary
condensers 21. If required in some case, the air inlets and the
injecting outlets of the auxiliary Laffer nozzles 22 and the
condensers 21 can be serially connected to work by nozzles of
multiple stages so as to increase the pumping speed. Thus the
pump effect is increased further. Since the main requirement is
an optimum balance point of the power consumption and work, the
content will not be described further.

If in a long time period, only hot water is required, but no
ice water is required, the three phase control valve 34 behind the
vapor cooler 33 in front of the vapor container 35 can be changed
to have output end from the lower end (referring to Fig. 6) and
the controls A in the vapor output control pipes are closed, but
the control valve Al below the vapor cooler 33 is opened so that
the vapor boiler 31 works continuously. Then, the vapor flows
into the vapor coil pipe 512 of the cycling condensing water
storage tank 51 by the pipes below the three phase control valve
34. By the vapor coil pipe 512, the traveling length of the vapor
is increased so as to reduce the speed of the vapor for preventing
the vapor to vent out. Then, the vapor fills into the cycling
condensing water storage tank 51 so as to increase the water in
the cycling condensing water storage tank 51 to a preset value.
Then the vapor is sent to the hot water adjusting tank 52 through
the hot water supplying pump 521. This operation way is used
when only hot water is required. Since only the hot water
supplying pump 521 is opened and other pump is stopped, and
thereby, the power is saved.

To avoid the interference of quality of water to some devices,
the auxiliary water system 6 of the present invention is installed

with a filter 62 and an auxiliary water boost filtering pump 631
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(referring to Fig. 5). In operation, when level of the auxiliary
water tank 61 is descended to a preset point. The level detector
H above the auxiliary water tank 61 emits signals to actuate the
auxiliary water boost filtering pump 631 so that the water in the
normal water tank 63 is boosted and then sent through the filter
62 and then enters into the auxiliary water tank 61 until the level
in the auxiliary water tank 61 is achieved to a preset high level.
The water supply of the normal water tank 63 is from a running
water source W.

Since the water goes through the processes of deposition,
filtering, and killing bacteria. Then the water is sent to each
user for use. However, some undesired elements, such as dusts,
are still in the water. In general, a filter is used to filter the
water before it is drunk or the water is boiled. However, in
above example, a filter 62 is used, but it is possible that the filter
62 will be blocked by undesired objects so that the quality of
water is deteriorated or the water flow is reduced.

To avoid this effect, in the present invention, a reverse flow
pump 611 is formed between the auxiliary water tank 61 and the
filter 62. If the filter 62 is blocked so that the pressure of the
water flowing there through is increased and thus the quality of
water is deteriorated or the water flow is reduced. Then control
valves A2 and A3 will be closed and the reverse flow pump 611
and the reverse flow outlet control valve A4 is opened so that the
dirty objects on the filter 62 can be removed to be drained to the
waster water draining system W2. After the reverse flow process
is completed. The reverse flow pump 611 and the control valve
A4 are closed. Then the control valves A2 and A3 in the
auxiliary water system 6 are opened so that the filter 62

completes the whole standby process. This reverse flow process
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can be processed manually.

The present invention is thus described, it will be obvious
that the same may be varied in many ways. Such variations are not
to be regarded as a departure from the spirit and scope of the
present invention, and all such modifications as would be obvious
to one skilled in the art are intended to be included within the

scope of the following claims.

13



100 100 10 @s10% & ()-!f 10% & ()-O0f 10% & () - OHHHHHI. 000-\ =C
10:10% & ()-!1 10%t& ()- 0'l 10%t& ()- 0l 10% & ()- 0 100 10 10'vy;
109 & () - OOOORT<WPV@\AVBW \ QF; 0 10 10 10: 109& ()-!fF 109%& ()-O!fF
109& ()-Of F 109& ()-0 10t 10t

WHAT IS CLAIMED IS:

1. A vapor injecting ice and hot water generating device
capable of producing ice and hot water at the same time
comprising:

a main condenser system formed by an evaporator and a
condenser; a plurality of Laffer nozzles being installed between
the evaporator and the condenser; a suction end of each nozzle
being connected to the evaporator; and an output end of each
nozzle being connected to the condenser; and a middle throat
being smaller than the two ends;

an auxiliary condensing system including a  plurality of
auxiliary condensers, a plurality of auxiliary Laffer nozzles and
a muffler;

a heat supply system including a vapor ©boiler, an
electromagnetic valve, a vapor cooler, a three phase control
valve, and a vapor container;

an ice water supply system comprising a refrigerating water
storage tank; an ice water adjusting tank, and a hot water
adjusting tank;

ah auxiliary water system including an auxiliary water tank, a
water storage tank and a filter; and

detecting and control elements including a pressure meter; a
pressure transducer, a temperature monitor, a temperature signal
transmitter, a level detecting controller, a level control valve, a
manometer, and a check valve;

wherein by above components, the Laffer nozzles are used as
main working elements, when vapor from the vapor boiler flows
through the Laffer nozzle; the suction end of the Laffer nozzle
has a negative pressure so as to remove the latent heat of

cycling water in the evaporator connected to the suction end;
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tor 1978 O tnsreby, the tehdperature of the water is reduced confinuousty to © )
a preset value; then the water is sent to the ice water adjusting
tank for being used; another, for the vapor passing through the
Laffer nozzle entering into the condenser; the condensed water
with a temperature lower than that of the vapor flows down
from a top of the condenser for condensing the vapor; the
condensed hot water is collected in the cycling condensing
water storage tank for being sent to the hot water adjusting tank;
when the refrigerating water cycling flow and condensed
cycling water are evaporated and used and thus each levels of
tanks are reduced to preset values, the level detecting controller
and level control valve will drive the auxiliary water system to
supply water automatically; by above mentioned structure,
power is saved.

2. The vapor injecting ice and hot water generating device as
claimed in claim 1, wherein when the vapor of the vapor boiler
enters into the main condenser system, the vapor is at the same
time transferred to the auxiliary condensing system, the suction
end of the auxiliary condensing system has a pump effect to the
main condenser system, thereby, the latent heat of the
condensed cycling water of the main condenser system is
removed.

3. The vapor injecting ice and hot water generating device as
claimed in claim 1 or 2, wherein the auxiliary Laffer nozzles and the
auxiliary condensers are serially connected indirectly; by the
transformation of the plurality of auxiliary Laffer nozzles and
auxiliary condensers of the auxiliary condensing system, the
latent heat of the condensed cycling water is removed rapidly,
then the latent heat is vented to air from the muffler of the

condensers so as to increase the pumping speed; the latent heat
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<=>? @BCDEFCH TN WY¥oHhb] fce and hot water generating device as

claimed in claim 1, 2 or 3,wherein if only hot water is required, by the

three phase control valve of the heat supply system, the vapor
from the vapor boiler is directly transferred to the hot water
supply system so as to reduce the consumption of heat in
transferring process.

5. The vapor injecting ice and hot water generating device as
claimed in any one of the preceding claims, wherein the ice water supply system and hot
water supply system have a plurality of cycling pumps; two sets
of cycling pumps are arranged in parallel, one is a standby
pump for updating as the other one is damaged.

6. The vapor injecting ice and hot water generating device as
claimed in any one of the preceding claims, wherein a reverse flow pump is formed
between the auxiliary water tank and the filter; if the filter is
blocked; the reverse flow pump will be actuated so that the
dirty objects on the filter are removed to be drained to the
waster water draining system.

7. The vapor injecting ice and hot water generating device as
claimed in any one of the preceding claims, wherein each system has a monitor and
controller, thereby, the vapor injecting ice and hot water

generating device is operated automatically.
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