30 August 2005 VAPOR | NJECTING | CE AND HOT WATER GENERATI NG A¥pMki@60Fi el 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 making ice water and hot water
are integrated as an integral body so as to save power and cost.
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hot water generating device is capaDEVDCEproducing ice and hot water at
the sanme tinme. The device conprises a main condenser system an auxiliary
condensi ng system a heat supply system an ice water supply system

detecting apﬂe gogfncﬁg "ﬁlvee'm%ﬁ' The mai n condenser systemis forned by an
evapor at or anc} a condenser; a plurality of Laffer nozzles being installed

between the evdpheatpresent imeestionensdates ucinoicendndl lesichwaozz!l e
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vapor cooler, a three phase contro I've, a va cont'ai ner. The ice

wat er supmavespstwesn andpeostes a refrigerating water storage tank; an ice
wat er adjusting tank, and a hot water adjusting tank. The 1 30 August 2005

Background of the invention

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 includes a plurality of auxiliary condensers, a plurality of
auxiliary Laffer nozzles and a muffler. The heat supply system
includes a vapor boiler, an electromagnetic valve, a vapor cooler, a
three phase control valve, and a vapor container. The ice water
supply system comprises a refrigerating water storage tank; an

ice water adjusting tank, and a hot water adjusting tank. The




auxiliary water systemincludes an auxiliary water tank, agugigast209k0rage
tank and a filter; and detecting and control elenents includihg a pressure
neter; a pressure transducer, a tenperature nonitor, a tenperature signal
transmtter, a level detecting controller, a level control valve, a
manonet er, and a check valve. By the above conponents, the Laffer nozzles

are used as malln wor ki ng el enent s en vapor.fromthe Vﬁ?ﬁ% boil er flows
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evapor at or connecte e suctioh en ere enperature of the

water is. refiudediagnsipreausiry m@térpaepadssurel tiinsddirrer] he tealpuratgrsent to
the ice water adjusting tank for being used. Another, the vapor passing
t hrough t hemcgriter, sofempesaters ngignalo trrasouittRmsdr ; lavied EE wat er
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hot wat er adj usti en the refrigerating water cycling

flow and comdénsedrkyegicienveny, Wieen evgror fitced tre vapad, bedleh flewed of
the tanks are reduced to a preset value. The | evel det ectiﬁ% control |l er
and | evel détough the Lafign nogaler theesnotion gnd wit the Jyatiem rezalgpl y

wat er aut ically:. by above nti one tructyure, r..is wJhe
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Laffer nozzles and auxiliary condensers of the auxiliary condensing
system t hethleatempenetireob it the cvaidensededuyedi ogntmnerustyytda peeseied
rapidly, then the Iateﬁt heat i s vented to air fromthe nuffler o&n_the
condenser s ¥HUgs then theewader feSeRinge ddies peedvater adipshn g dapk iy e

renoved rapﬂ&lnyg used. Another, the vapor passing through the Laffer
nozzle entering into the condenser; the condensed water with a
temperature lower than that of the vapor flowing down from a top
of the condenser for condensing the vapor. The condensed hot
water is collected in the cycling condensing water storage tank to
be sent to the hot water adjusting tank for use. When the
refrigerating water cycling flow and condensed cycling water are
eiraporated and used, each level of the 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 may
be 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 may be removed rapidly, then the latent heat is
vented to air from the muffier of the condensers so as to increase

the pumping speed; the latent heat can be removed rapidly.




2 30 August 2005 The various objects and advantages of thegmp

i nvention wll be. nore readily understood fromthe foll ?&%@gﬂ%o&sl ed
description when read in conjunction with the appended draw ngs. BRI EF
DESCRI PTI ON OF THE DRAWNGS 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 fpvention. Fig. 3 is.,a schematic xiew show ng.the process
of the refri gerg‘ on Y AHHEAUSY 0@3%%%611% YrLages ﬁféggnpr?srﬁpgn’cqvoffﬁt?%g. 4
| s a schemayif) VhEWnHAM AGdilY Bndeestodd Fitin GABIFOSRIVIRE detaiged ng
flow of the present i1nvention.” Fig. 5 is a schematic view show ng the
‘auxi | i ary wdeeeriptispl ywhegy seadninfecanjenstsemiththemppended glrawingsa
schematic view showi ng that the present invention is in a node of

provi di ng hot water uniquely. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTSBREFEF DES CRIFPION OPSTHR'WWRAWEIGE the present invention
Is illustration and further referring to other draw ngs of the present

i nvention. It isFkpohristhachematpe sdemt shawdngi e pro¢essred thy preseain
condenser system.l, an auxiliary condenser 2, an heat supply system3, a
ice water sUPHR'€0stem 4, a hot water supply system 5, and an auxiliary

water system 6. Fie mRijl QORIABARItISYSidM dhowinkOihEdoby¥ratioayagotkéor 12,
a condenser 13, and a plurality of Laffer nozzles 11 between the

evapor at or Rresgmd imyenétMbenser  13. The suction end 111 of the nozzle is
connected to theFl?’g. 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 illustration 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
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30 August 2005 evaporator 12 (referring to Fig. 2). The ouplgf ﬁ%og _
theregf Is connected to be upon the condenser 13. The m ggl e%u roat 112 is

smal l er 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 nmufflers,

23. Th i | iexay oksf ' e ayxili co sers 21 are
"~ serial Iey?uélonr?ec?gd orrﬁrdzl gggﬁﬁ%ﬁ%f{#s@ al PHg%oemegigpﬁWé@P dsto a
muf fler 23. ¥RBKEtAd tahel ypopstieencandenter 180 bYha ¥3aale bR &' }ﬁ’isan

el ect ronmagnet | ve,32, a vapor cooler 33, a three phase contro val ve
34, and agvapg@a\égér{t a'ihr?erg%.%@V@"ecﬂ}%nﬁ@ﬁetqnﬂ&;al va@he32piger ves§ tthe

trol the f | [ ) vapor ol er. 33 serves to
eparate the Combomaeng s anorsiel!y Bl o prlDfued Mifesdd Ml euprstowrs o 34
condensi ng wati@nsdyeer Ky Sthoe agexil iank &indéﬂ'sﬁnghéﬁﬁe&lﬂqs‘?s FeRH tbyggve

' li the .tl ow of vapor according to the use of

Systom  (mak ROURRYaRE mabciliatd: Conddnsesandl: ve murakity ofiansitiary
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Storage tank 41 anacbRy SHE ARG 28 T Infiitte LR ardre a5, A
t enper at ure nbhi #8d Dhea awshbiermt lwrogd:ehgaﬁd hau?nfl:? tggﬁaﬁ&.g?gg&ehgglng

[ - F are Jj.nstal in each o e ice
Lank 42 and ReTedy e f’ﬁ&&ﬁai’%& @‘teéPﬁﬁéStﬁ%knﬂgtefdr_ﬁe_rebypffﬂw 23.
' ' [ 1: the refrigerating er

forage tank A1 ann CREPILORPUEEE 8 L JERARE A cEred HSHeE R amnge
cycling punp cdeatrogagnatic malveod2 ng-vamdeco amiussi A9t eKp Bese %{6\%}9? heat

exchanger 43 opened and closed. automatically. There are
refri ggr at i ng%?\g 2$4’cggai AoV PRRPCULRIREE HP-ar dhe electromagnetic valve

32 serves to control the flowing of the vapor boiler 31. The
vapor cooler 33 serves to separate the condensing water from
vapor and then guides the water to a cohdensing water cycling
storage tank 51. The three phase control valve 34 serves for
controlling the flow of vapor according to the use of the system
(making ice and hot water at the same time or only making hot
water). The ice water supply system 4 is formed by a
refrigerating water storage tank 41, an ice water adjusting tank 42
and a heat exchanger 43. A temperature monitor D, a.
temperature signal transmitter E, and a level detecting controller
F are installed in each of the ice water adjusting tank 42 and the
refrigerating water storage tank 41. Thereby, the refrigerating
water cycling pumps 411 between the refrigerating water storage
tank 41 and the heﬁt_exchange 43 and the ice water heat exchange
cycling pump 421 between the cooling water adjusting tank 42
and the heat exchanger 43 can be oﬁened and closed automatically.
There are two refrigerating water cycling pumps 411 which are
arranged in parallel. One is used as a standby pump for updaﬁng




arranged in parallel. One is used as a standby punp for ug@qugtﬁgtzﬁoggo_
August 2005 as the other one is danaged. The refrigerating water cycling
punp 411 is installed with a manoneter G for measuring pressures. The hot .
water supply system5 is fornmed by a cycling condensing water storage tank
51 and hot water adjusting tank 52. The cycling condensing water storage
tank 51 is installed with a tenperature nonitor D, a tenperature signal-

transmtter Hs dheeother deects hamapéd ol 'Elie Fre fATE 1 t MAP O 2 Fd Icyggg%eSlZ.

The hot water_ adj i.ng tanE 2 has a level control valve H By":
conponent s, tlﬂbmﬂoélﬂvé?épsw EEW punpnemetee Guéen méwsuninggaess g swat er

cyclin u t Rl yi , - 521 can open:and cl ose
aﬁt omsug:J i anyﬁ%ﬁdﬁ@ﬁg%ggﬁd‘%&?ﬁ’ggﬁt g‘%‘%@‘moyng*‘ Bﬁﬁﬁﬂ@ﬁ%ﬁ%ﬂ%@_ wat er
suppl yi ng punpatei2stotege ttankse31 rid hhef avafé@%mﬁdstiﬂ_gp%gﬁk' &h. 9T$e' S
used as a standby punp for updating as the other one i's danmaged. he
condensi ng wEYEIES cFPRECREIRE sWatem Btasegaatank Sﬁlbpllgllr_l!ﬁstpumﬂ. lv@ﬁﬁ ar et
installed w ' ressures. e auxiliary water
Syatom 6 15 tormsaaRerERfSnitok 1. HRMPLOTEE RTE6T ransitast B o Bl ani
63 and a fil dete6dngToenawilds By mwaaew%péxaabm@iﬁk@%@.! evigle fl%mf;eergg
controller F . The. water storage tank 63 is installed with a [level control
valve H By 206Wingodaske%, heneasylsveln canteadquialoealbli | | By whbee at

any tine fo | ed ectd trol ele s, such as the
prgssure met E?B‘E&gﬁ%{?éuﬁ@(t ﬁgrrtls%dctg? gﬂgp e KU it@,ctﬂ)sen the
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control valve H, meter G control valves A, Al to A4 an
N. The vaporppmfbgggig Gadle QRENhENdyeplasst iawfoambicaliyay pEaochicef the

condensing water cycling pump 511 and hot water supplying pump
521 has two set which are arranged in parallel. One is used as a
standby pump for updating as the other one is damaged. The
condensing water cycling pump 511 and hot water supplying pump
$21 are installed with a manometer G for measuring pressures.
The auxil_iary water system 6 is formed by én auxiliary water tank,
.61, a water storage tank 63 and a filter 62. The auxiliary water
tank 61 has a level detecting controller F. The water storage
tank 63 is installed with a level control valve H. By above
components, the system can acquire auxiliary water at any time
for being used by detecting and control elements, such as the
pressure meter B, pressure transducer C, temperature monitor D,
temperature signal transmitter E, level detecting controiler F,
level control valve H, manometer G, control valves A, Al to A4
and check valve N.
The vapor injecting ice and hot generating device may produce
ice water and hot water at the same time. The whole system may
be divided into an ice water_manufacturihg portion and a hot

water manufacturing portion.




ice water and hot water at the same time, The whole systemqy Afhst Afpsdi vi ded
into an ice water manufacturing portion and a hot water nanufacturing
portion. 30 August 2005 For the ice water manufacturing portionj in the
operation starts, water of normal tenperature is filled into a
refrigerating water storage tank 41 of a ice water supply system4 to a
preset level. Then the refrigerating water cycling punp 411 is actuated.

h | ed £ or nal ergture passes through the. heat
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then enters into the pipes. The condense H LR
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vapor can be e reb vap asse t hrough the each vapor
pi Bes t he vapor giogt gf‘ﬂ a] lbm(shgo tagnt¢isigerating avater Smmwntmls i nto

the Laffer notklse dslt@fdrinhg cf&lhé'@ﬁ%rLﬁBwr(r%?! qﬁé Fdlgaﬁgt R&xtt he

a- sses throu h the throat 1I2 of "the nozzle, since
Bl pe reduced,t etﬁépmab@rllql‘si*éormaesma*dd \Bbethdthehy ap@rorPBsHes 3D gqugle t he

becones | arger abruptly. As a result,
throat 112 of Witk 20 nééfyr gblpgﬂ? b”ggb@aﬁeg?a%‘bﬁﬁgu'é%e‘é'@m Aaitd thewapot he

t he vapor fl ow expa
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e ectromagnetlc valve 32. Then vapor passes through the vapor
copler 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 vapor container 35 and the
control valve A and then enters into the Laffer nozzle 11 and the
auxiliary Laffer nozzle 22. When vapor passes through the
throat 112 of the nozzle, since the diameter of the pipe reduced,
the vapor is compressed. When the vapor passes through the
throat 112 of the nozzle, the pipe becomes larger abruptly. As a
result, the vapor flow expands rapidly to be near sound speed.
As a result, the suction end 111 of the Laffer nozzle 11 has a
negative pressure of about 100 Torr (about 13 Kpa). Thereby,
the evaporator 12 connected to the air inlet channel of the Laffer
nozzle 11 has the 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




the evaporator 12 connected to the air inlet channel of t J“g“ nozzl e
11 has the effect of sucking air. As a result, the | atent I?’%be fsﬁ%ootshe
‘refrigerating water cycling flow can be renoved rapidly. Thus, the
refrigerating water cycling flowis evaporated. Then the water tenperature
of the refrigerating water cycling flow 6 30 August 2005 is reduced
continuously. This process continues so that the refrigerating water

cycling flowigchie@uesda chaPRRIGIUYE OFTIRRO G Oh IS | |
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the inlet fflowohashechéawrd ofhe hpreseti temperaaiey, syst 68 6watér thgaphol e
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reduced to a preset temperature. If the water in the ice water
adjusting tank 42 is consumed, the level detecting controller F
will open or close the level coﬁtrol valve H so as to control the
~inlet flow of the water of the auxiliary water system 6.

In the whole ice water manufacturing system, monitors and
controllers are used, and therefore, no operators are required,
The process can be performed automatically. If the ice water in
the down flow is not used. The temperature of the / refrigerating
water cycling flow is rgduced to a preset critical point, the vapor
boiler 31 will stop automatically, until the refrigerating water
cycling flow increases to a preset value so that the boiler can be
refueled for saving fuels. Moreover, if the ice' water in the down
stream ice water heat cxchangc' cycling pump 421 has stopped, the
refrigerating water cycling pump 411 also stopped. However, a
time period is required from starting up to the temperature of the
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




refuel ed for saving fuels. Mreover, if the ice- water ingdka MhosSt ream
I ce wat er heat exchange cycling punp 421 has stopped, the reftlrgerating
wat er cycling punp 411 al so stopped. However, a tinme period is required
fromstarting up to the tenperature of the refrigerating water cycling
flow achieving to a preset value (a default tenperature). Thereby, each
cycling punp of the ice water supply system4 or the vapor boiler 31 has a

buffer 30 Augeiat?®® 5w isdah! d ' . it is reguited to
operate the vapor ﬂg%i | er B?bi gg}j%?er ﬂ%@yégﬁﬁ%%ﬁ%d Cttgngi)teirgﬂg tEl‘l"?e
manuf act ur i ngvVa@pohbpiletdt isidetetmintakbyiinddvidusd oaddiefon. Bef ore actuating

the hot water supply syst 5,, cyclin condengi ng water storage tank 51 is
filled with wat eﬁ?‘Sfmr%?’réE}“%&p%*étOgr@?t% ﬂ\é‘jiglﬁs@éﬁ?ﬁlbedchammftemhe
condensi ng waBeforecy%btﬁl&iagrmth}llh_%?t Ugh & Epgpggteesl&asgémggfsgg'%yeﬂéngo he

tenperature in the cycling condensing water s
condenser 1xwidensingawateondtensge tankt §ih is ditedashtlauxatdaiof GORRGISEr S

21 in the condenser system2 (referring to Fig. 4). Thereby, vapor from
the Laffer noZZtR°RIUfe thé%t:"ofncfé’ﬁéém 18 apfuated.” shgi cradgnsimgemedes 21

from the auxidyadiy. the's 2 | LN the. condensed
water in the pyr og:egsgﬁ{)fﬁ cglr)]d%?rt]‘gﬁeé’ rtg(é:%?g‘ﬂngg%ﬁ‘gﬁ%@s%?ek%[élrtee'rppgﬂﬁture
of condensed,cyolingrcondsnsiggfwaten stwregsethnk sdudd kyneye the thadengbr

tenmperature fr,omsthe vapor to.,a value of 60 C or a preset tenperature (the

tenperature it® Q5iEoMaAR QNdeRsSetefpHem & and ganhrapxibianyd coaseosersr e
[ |t 11t 4 [ | ' k 51).
el e ok g S e U,

Then, the hot water 1Is sen er su yi'n
wat er adj ust Vagorafikom52hé oL afifer wuizzlet bk tevehe i condendrt MRUHd agidist i ng

tank 52 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




achieves a preset value. If a |large amount of hot water |r30t1@@gus%gg stream
is required due to evaporation and thus a large amount of hot- water i's
sent out, the level of 'the cycling condensing water storage tank 51 is
reduced to a preset value, the |level control valve Hin the cycling
.condensi ng water storage tank 51 is opened, and water of nornal
tenperature is filled through the auxiliary water system 6. The way for

Condensi ng. cycl g et e 8L by e ROCRIEE o e i BrebBlied Bere usea
vapor condensR§tWERR ishthafi in cthenpeesendr-enviretionem ireat haid |ogft tallmleégﬂ\?ffﬂt R
isin

- tion, d e LN .condenser ,system.| iS
p: E\r/glni 'Itgnof acp%ﬁra%ﬁsgﬁq sﬁ{fi%’ﬁ a yl‘f_aflfgﬁ?f%iz‘f"éa‘ll? dharality] Qfapﬂtqllgi_

i al nneciiedliavyxillifey £e7£RN rs R aC ' temto_su in a
'ﬁiez:jlha oggrat;ﬁon _e}a??ci enc y The hi 3& t%rr%earta?&?ﬂgqgtaé:b&négg}aaﬁeF%Pgeﬁéeéﬁ as
condensed cyd@uXidiagyt sondensisvs o) cadisifgr e¢ §ystent heo ganei@la Usigdh vapor

condenser. T kL be discussed in the following. If in the pres .
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auxi liary comdensaidenskd aogcHd¥ |wafer Laf fc%vi%%égresdi%ﬁ{eﬂgt 3?% h-téle
initially, since the condensed cycling water used in, e de ista
wat er of nor B&Rergbysedavaper apndensers aTheertascanpetldt b edigchfesenge Wi th
and thus the vapor_ entering into

the. condenserid s tOU vl COCRECHE (e Jkrgsenih o mdisartien onon b 1 s entyin <
high. Wth tbendensensiysges§ 1t he iaond e afithbel itk allifilary ! O d EIRGLR Ur @
- difference between the condensed cycling water and the vapo er
and smal | er, ih@#aﬁ@é“ﬁ@?y Heafifer coprizlesi 22, iadtisompheinisid I gmeld@r thEhis is
di sadvant ?9696’ﬁdéﬂsed cycling water used in the device is a water of normal
temperature, which has a great temperature difference with water
injected into the condenser 13, and thus the vapor entering into
the condenser 13 can be condensed quickly. The operation
efficiency is high. With the increasing of the condensed cycling
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 cbndensing 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 auxiliary 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




the condensation of the vapor and thus it will affect the ;pneiRki Ads
efficiency of this device. There-fore, the rear end of the main condenser

systeml.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, si r AS |t [N enser ,system 1, it is
al so transferfrge%gllrg%tqdé uk?r?l!og‘\r‘x@ l(%?)l’l etaﬁgfnggastygﬁgiﬁ‘i.COITHEX%Yfgt‘?y&?{I%&d of
the auxiliar ywabetiepassey shsdegh 2tled SCoRdeMsert 18 AIf the hfiC QMIRRGEE, 13 Of

the mai n condenser sgstem 1. As.a 9 30 Au\%gst 2005 result, a large anpbunt
of latent heatYdfm nk Bodgarreed cgreatdy whherlajanteheahrantghs t imoctingenser

"13 of the | e l.s memoyged greatly. .The ].at ent. heat
enters into t lgxiqau iIrl:lsfg{rdyerfc:@cﬁl1 e%%ﬁéd%s%gt eﬁyz.&ﬁy%fﬁ%s 9%#‘8%’8@ gheof
the pluralitplurhliayxiéf anyxibbfer IoperesRZiand e aauxi h}@r YuxfgRdgensers

21, the |l atent h(?at is’\éi nally released to air by the auxiliary condensers
21 at the di SHLYRFEISMBEedhsr latenicheatels finally argleraketo nmizzbpstid® and

the auxiliar rJ.apged,a series,connectiqn, the speed
of the vapor%z;%@mfmkg?zrgbﬁgﬁ%?{gizn tht E@ga%%??fgpélam%?e%‘b‘?zl%§°22t d the
auxiliary comddbiseysLaffar aoizateeaskhmd ateahlyilidhe Wéﬁ‘&r%pﬁfdal%fo

each auxiliar condgnser 21 is also increased gradually to achieve
Torr. Mre afEr3Rged |3 ariethehrogmechiomotieapead abithe vapesiand whtaugh

the condenser i1 anatoneng, shRIEEY  ERuRer flrish a2 “BEd cBiRcndliaios chl y.
As a resul t, cohdeabpest21 ofrer dpoveaed gied@ualiBal THeCkvmpidy | SRR NI
pumping Speegaéﬁ auxiliary condenser 21 is also increased gradually to achieve
40 Torr. More and more latent heat of the condensing water
passing through each auxiliary condenser 21 is removed so that
the vapor passing through the condenser 13 and the auxiliary
condensers 21 can be condensed quickly. As a result, the object
,Of removing latent heat quickly and increasing pumping speed is
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 horm’al temperéture for
condensing the vapor passing through the condenser, the

efficiency of condensing is only reduced slightly because of the
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.achi eved. The advantage of the serial connected auxiliaryglalderogpozzl es
22 and auxiliary condensers 21 is that since the work of the gzlalule I ?ary

Laffer nozzles 22 in operation, the condenser 13 has the effect of
condensation, but. for the auxiliary Laffer nozzles, since the evaporation
effect, the renmoving of the |latent heat of the conden-sing water passing
t hrough the condenser 13 can be increnented. Likely, the auxiliary
condensers 21847avk chaneptatt avsfilicohddnatiicromodules dd2 t andeauwriliapf the

auxi liary Laf Z| 22,~ 1.t _has .the effect of evaporation. Al though
the present %Oﬁéldeenr[]s%ég %g'eszlcfyﬁé(ﬂ'ﬁﬂe\%af'érsod?en‘iﬂstepi§l° Pdfp@latsupads the
condensi ng t Hajveriag RARSENRY &N GO ha &R £ONIERBRS f hiaCi SNEY
condensing is (J)nl y fgeduced sl ight |y .becalljs o?atﬁ%é tnf) eiug'&stﬁ%ogpéseri al
connect ed awdandanserafbrcanzbe escriallandoanectadarty vomrkddnsaraz2ds of

i |1 ary LaPRBRRES 31295 8 g PhotiorBRte 0, 2uBhf g, Shseder | Ru§ the -

auxiliary Laffter

connected to E offe004z! BicrefaseAUfddtREE SKIRES 1R ﬁlsaihoréc‘i‘%fr‘éﬁ?eq}tt&e .
punpi ng speed. Thus the fhurrp effect is increas'ed further. Since the main
requi rement i3 oRHMYHN; bdansg pedet pdithe péwehe opswerp donsamptv ork,afhd wor k,

hot water 15 taent i Bef BRAERIIRETUAHCS r equirea, the thres phase
control val ve 34 Ifei ndlég tivePPer¢®® onlP3hot wdteplisOte B MAPREL no
cont ai ner 35 ,can be changed, to have output end fromthe [F'ower end
(referring t & FiVgateg)is. eprirede thenthrsesphase conéralapelvoddpbehindithel
PLBes 21"l 9386y diber IR LRIt Bl Faboa S RAHEF 8RR, 5 BhSheddor
flows 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 A1 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 thé 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

11




: : : : : K

into the wvapor coil pipe 512 of the cycling condensi ng wat ar Lojgage tan

51 by the p!opes bel ow the three phase control valve 34. E?y ‘%‘ﬂ% vapor coil

pi pe 512, the traveling length of the vapor ‘is increased so as to reduce

t he 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

I ncrease the ter.in the cycling condensing water storage tank 51 to a

preset val ue.(Tefe@ing o FigorS).s ;nnOpemtﬁm%h!vmemab@{e_ladftﬁfé Iagxsggg.‘, 53\/hen

t hrough the upplyi ng_gunp, 521. i s operation way i :

only ﬁot wat e‘?g%esrm?at'engéiﬁegs?déisﬁgg% Igptahﬁrffﬁcgtt RidiOd ¢ ?hpp}wﬁgdp}jmpgyrgﬂ i s

opened and otfmeab@mnhbsa@igpmd,wgﬂgt et Lhespower Js saved. .

a\eoi d the interference of quality of yvalgf tpggf)lﬁtrg S&%&\g@_ﬁs‘io atcﬁ'éaréugi?l ary

wat er system%"@llafi/h@afﬁrebemstiﬁil/t@ﬂingrptg?p: ﬂsggédAQﬁat\chtzéaggat Hai g?}ﬁgsﬁgatrlg :
il filtering,pu t ugus €

£1o%) i R AL £ 0T v Sathronahicie e

descended t 062 phéSlenPOri¥rs i1 15V El t _‘,ﬂggv t he. iLiary

w:t er tank 61 e?ri ts singnal srstlgﬁac% uat%gx?ﬁtea?fa‘ﬁétﬁrﬂar v@[é’r‘ﬁbgﬁ? I?Y?gerl ng

punp 631 so #hdiher pexilars Waterhtanlodindl avdiieved a0k ab3rise0Besh Myand then

sent through-he f,i r ¢ apd.then enters into the auxiliary water tank
61 until tﬁeﬁll%vg)lcatg% ?%“Pﬁzyaﬁﬁﬁﬁﬁawrwﬁ'ewaf%&a@& ¢3 ischremed runmngr eset

hi gh | evel . whiter wahiede Sppl y of the normal water tank 63 is froma
ru%ni ng. water sgurce W Since the water goes through the processes of
deposi tion, fil SdRFagtheaviater igioes Whrowgh atheTlpao ceBeevaber dé o sigldn,t 0

’ such as dusts, " are

each —user fgidi§fe :Hgl\ﬁg!(ﬁglﬁggog%c%ﬁg; rfgeﬁlsﬁgpp[‘%im tisr sehe to each

still in the water<
: 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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water before it is drunk or the water is boiled. However,

exanple, a filter 62 is used, but it is possible that the f| ter w | |
be bl ocked by undesired objects so that the quality of water is
deteriorated or the water flowis reduced. To avoid this effect, in the
present invention, a reverse flow punp 611 is formed between the auxiliary
wat er tank 61 and the filter |f the filter 62 is blocked so that the
“pressure of tffén PéPcFF%R/q H@W&Y@ through is increased and thus the

quality of water r e s..,reduced. Then
control - val ves A2 gﬁgﬁfé?en? QltP dtl\iﬁ%j chfgr'r rgev‘?‘wg%ﬁ)tﬂﬁy‘@.‘éﬁ and
the reverse ftloat the setmeandy bk wa'ha'& 1A4ma‘-h)0%'}§d8%@ht@ﬁtxattﬂ?ns qk £ ot
objects on the filter 6 can be renoved to be dfained t er wat er

drai ni ng syst En @ regarded; ps i‘ed/fé?asféufﬁoﬁvopnoﬂmssplms a:mirmcmied ofThae
reverse flow ﬁ%ﬂ e h Ad are closed, .Then the
control valves A2 anlcll1 |1I.)H ﬁﬁargalllquc\igf?o ‘éqn%%laérﬁ’@uéﬁié?%ﬁéﬂ’éﬂ%o
that the filtty di siatipdeiastidarnaebeistaltil tbr66n2ludbISWiRIA el | OW
process 12 30_August ﬁﬁoi's (l:an be processed manual l'y. The present i'hveRti on
is thus descry > of it qllewing¢{aims. that the sane may be varied in many
~ways. Such varlatlons are not to be regarded as a departure fromthe
spirit and scope of the present invention, 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 following clains. 30 August 2005 WHAT IS CLAI MED
IS: 1. A vapor injecting ice and hot water generating device capable of
producing ice and hot water at the sane tine




conprising: a main condenser systemfornmed by an evaporat ap ifhse2005
condenser; a plurality of Laffer nozzles being installed between the
evaporat or and the condenser; a suction end of each nozzle being connect ed
to the evaporator; and an output end of each nozzle being connected to the

condenser; and a mddle throat being smaller than the two ends; an
auxi liary condensers,

auxiliary cgng ncluding a plurality of

a.plurali tIiY. of&gaglrt?lf'ay@hﬁnﬁ nozzles and a nuffler; a heat suppl y

system . cl udlﬁngvapuﬁpoﬁ é@@{d | gct,r omagneti c val ve, a vapor

cooler, a thE'ﬁesaﬁlr!;{gtsefcont(riolf %afve agﬁdqh tva ter Bangresing adeviee wat er

supply syste | 8tngredueing gireat amd WaltChygid OhLag ank; an_.ice water
adj usting tank; t(flh gu?(# 3?91%'9&3 system

adj usting tag %ﬁﬁ hot wat er
i ncl udi ng an au |§ﬂ§ water tank, a water storage tank ‘and a filter; and
a pressure

detecting and anain otoRiEAREY S di r.essure neter;

t ransducer, Pﬂgﬁgggé aturpg m)lzT g{}(‘)é}ﬁlﬁ’ FQ%B&# ¥ o8 @Y@Ipomtansandter a

| evel det ect 5ot | ura ty exfel, a Bfor oLz MR and a
check val ve;¢ m%]g;,ghp onpgnent s, ﬁ% g*”f%rmg@%r%é’cé?"é’e@sed as
“main working e £atqg, @ﬁo?oﬂﬂéﬁﬁ@mav&mﬂohwﬂcﬂoﬁ BRYE nédyuah the

om0 B o

pressure so as to renove the |atent
evapor at or CHMEt baing Qmmmledlmtﬁ@dcoﬁﬁeﬁgiawg‘ﬁﬂt afPdle (iS5 the

t enperature Ugmk%%‘ﬁ&? this tﬁgdtt#oe%lncgnt i nuous

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

3

electromagnetic valve, a vapor cooler, a three phase contro]
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
‘transmltter, 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
cychng water in the evaporator connected to the suction end;

14




a preset value; then the water is sent to the ice water adjpusidudpoosank for
bei ng used; another, for the, vapor passing through the Laffer nozzle
entering into the condenser; the condensed water .with a tenperature |ower
than that of the vapor flows down froma top of the condenser for
condensi ng t&g vapor ; thg condensed_hot water is collected in the cycling
condensi ng _]E‘%F sty Eempgkatge obthe watar isereducethicondinuowdy ust i ng
tank; wheri ry t4 clJd |, ow, and condense cycling
wat er are evago 2{5?5 gﬁgfegsﬂeﬁaﬁaﬁ@é ?’kﬁ@eg&cgg?{e&%wgeowet & aidstidguced to
preset val uestanhefdrebeingletsed; immpthen) fot lthe vapsk pavsin Ctﬂtrflﬁéh"tﬁle"e will
al ly;

drive the auxjl igﬁg wat er systemto supply water automatic by above
ment i oned st r @EEHe OZEIGGUtESIngG Rty the qprdemsss: thej eonidegsedeavated hot

wat er gener at {yifh dgVvi aj i km 1 erei n when the vapor of
t he vapor boiler enﬂteg?g@fanttugkt L%Wrgrgiﬂnlag{oﬁhghs%ﬁ%syéﬁort ﬁg"‘(‘?ép‘éﬁwﬂs at

the same tinfromaasftepr ed thetbenduniti afor cOMRASIAG NSt @HROI"h%hﬁum hon
ff the’

end of the auxili ar% &ogd nsi ng system has a pu effect to mal n
condenser syst¥MICRIRT eBOT WRLEY disesollratedoting ke cpabiergs exbdeising wat er

of the nmain ceagen [ I ved., 3. ..Th apo, r injecting ice and
hot water generati ?}ﬁfrg. Vi f:agﬂlagér (I:)Ieglﬁgresffqlltn%cﬂgf ﬁ]# ‘g?tef, a té‘i‘%\%%]é;
‘au) (Mary Laf fwhenozthiee srefinig ¢tatinguxidtiear Y yNE NFRS W adl?d?%%hﬁ'fhk’ed_

connected indjrectly: the transformation of the plurality of auxiliary
Laf f er nozzl ecgcihlag ‘gﬁggrl PAF eV aiaded et d gisadthendatixus iewoh develsnefng
then the | at nikp ore REILE tobreRer PR aEs UL Mok N Elocting ot teeflabncer s
so as to inceadstevdlecpubyilngabpesdi] doéve ahendutieniryl fvater 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 I, 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 pulhp effect to the
main condenser system, thereby, the latent heaf of the
condensed cycling water of fhe main condenser system is
removed.

3. The vapor injecting ice and hot water generating device as
claimed in claim 1 or 2, wherein the auxitiary 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 remove.d 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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30 August 2005 is renoved rapidly. .4. The vapor injectingoisgusimbogot

wat er generating device as 'clainmed in claiml, 2 or 3,wherein if only hot
water is required, by the three phase control valve of the heat supply
system the vapor fromthe vapor boiler is directly transferred to the hot
water supply systemso as to reduce the consunption of heat in
transferring process. 5. The vapor injecting ice and hot water generating
device as cl ISP YeRTFRPdAL.of the preceding claims, wherein the ice

wat er supply syst t...wat er .suppl stem have a plurality of
cycling Bgrr%s yt.m.%%fnk%f[?%dcﬁgg‘bé Q’/E “_éi‘treinﬁ@aeliagilp&r@ﬂ'lée, apne is
a standby punglaiteed in ittt )2 &S, WhreRl lzﬂapwél%rgsafégﬁfﬁgddb?ﬁh-rhe vapor

c

injecting ice and hgt water generating deVice as E:‘;my one of the
preceding cl aithEee dHEass woztrel eabes ffothpunmti sufplyredstdis! WReNvAHE:

auxiliary wat a e filter: ,if the filter is blocked; the reverse
fl ow purr% Wi | ﬁf%ltg g‘é?ﬁg?gér‘]s%m[lﬁﬁtlst ﬂérecap}‘tvaéﬁ ¢aed tn thige hioit| watenr e
removed to besdpplyedyktemiheo Wasker re@hee ¢hal BBHQ?E%%@“. ﬂ?' hggg pePor

C in-a n

~injecting ice and hot water generating device as al e Bl of the
precedi ng cl afiAsfGHdNE Preesss. system has a nonitor and controil er,

oot Sy 87 PP, TPt 0 0I5 e R it v
Gevi o 15 alsgl e The ralor - movel an el e mocg ool S A AL
When vapor frBAf¢hEUDRABISHssPmehaBe o b bwality ofigly dlheg lpafhps; 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 actuaf.cd 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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~nozzle; the suction end 11.1 of the Laffer nozzle has a negas i g(8t 2(osessur e .
'so as to renove the | atent heat of cycling water in the evaporator 12
connected to the suction end 111. Thereby, the tenperature of the water is
reduced continuously to a preset value; then the water is sent to the ice
wat er adjusting tank .42 for being used. Another, the vapor passing through
the Laffer nozzle. e(}%ﬁé{ii&"tp_ t he condenser 13. - The condensed water has
a tenperature | ower ALY TER MNP WATER\CENERATING DEVICEA top of the
condenser 13 for condensing the vapor. The condensed hot water is

col l ected t oABSYIRUAITNg condensi ng water storage tank 51 to be sent to
the hot water adjusting tank 52 for being used. By above nentioned

structure, powefh vapsavdujedipgréc¢ add hot water generating device is
disclosed. The Laffer nozzles are used as main working elements.

When vapor from the vapor boiler 31 flows through the Laffer
nozzle; the suction end 111 of the Laffer nozzle has a negative
pressure so as to remove the latent heat of cycling water in the
evaporator 12 connected to the suction end 111. Thereby, the
temperature of the water is reduced continuously to a preset value:
then the water is sent to the ice water adjusting tank 42 for being
used. Another, the vapor passing through the Laffer nozzle
enters into the condenser 13, ' The condensed water has a
temperature lower than that of the vapor flowing down from a top
of the condenser 13 for condensing the vapor. The condensed
hot water is collected to the cycling condensihg water storage
tank 51 to be sent to the hot water adjusting tank 52 for being

used. By above mentioned structure, power is saved.,

Figure 1
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