- 1 - Description Title of Invention: Distilled Water Production System

Techni cal Field [0001] The present invention relates to a system
whi ch produces distilled water fromsea water, dirty water or the |ike.
Background Art [0002] At present, a water shortage is advancing on a

gl obal scale, and becom ng a serious problem For exanple, due to the

wat er shortage on a gl obal scale, desertification is advancing. In sone
areas, there is a problemthat field crops cannot be cultivated under the
i nfluence of desertification of Paf@sipPticagricultural use and pastures
and food crises are occurring, and there also arises the problemthat
donestic animals, wild animals and the like are starving to death. [0003]

Title of Invention: Distilled Water Production System

Technical Field
[0001]

The present invention relates to a system which
produces distilled water from sea water, dirty water or

the like.

Background Art
[0002]

At present, a water shortage is advancing on a
global scale, and Becoming a serious problem. For
example, due to the water shortage on a global scale,
»deéertificatign is advancing. In some areas, there is a
.problem that field crops cannot be cultivated under the
influence of desertification of lands for agricultural
use and pastures and food crises are occurring, and there
alsc arises the problem that domestic animals, wild
animals and the like are starving to death.
f0003)

Further, in some developing countries, the present
situation is such that rivers, lakes and the like are
contaminated, and people drink water which is not
suitable for drinking water. Further, in some areas in

the tropics, parasites, protozoa and the like are



Further, in sonme devel oping countries, the present situation is such that
rivers, |lakes and the |ike are contam nated, and people drink water which
isnot suitable for drinking water. Further, in sone areas in the tropics,
parasites, protozoa and the like are ,-_2 - parasitic to the water of
rivers, and because the water is used for donmestic water and drinking

wat er, di seases caused by the parasites and the protozoa bring about

i nt ense suffering nalnlg to babies, infants and the |ike as endem c

di seases Barahbt+egionshe[gebay of rivefsyhandi bagerensthpewiest as they

are, there wll inevitably be a global shortage of donestic water,
dri nki ng at'ese wé%rd@ra?ssgﬁwa ehrapdydEinkdngheaieke FhSEABSRear
future, and thgrefo develo ment gnd commer C|alléat|on of the systens

whi ch prodaeee %¥|{T%dpﬁﬁ?§? Froft eﬁhﬁa?EP CEPrt Y hat et %HH the |ike are
expect ed. 1199@ ?%télﬁ’f'g 15‘?9%8%35% gnfgngguggd ﬁ yaLer from
sea wat er of "Suc

een” propose esa‘ﬁ nati on

apparatus§§l§§§T%%% ?f§e9§§956§ pEAbLA goﬁglters (for exanpl e, see Patent

Literature However, | e conventional apparatus,
treat nent (@hopy oduci ng fresh water by passing sea water and the |ike
t hrough a reverse osnosis nenbrane filer is perfornmed, but such

desal i nati on trfeathendi thediides 4.e9ulaft replacsmente oftide: rnever se osnosi s
menbrane filters. Accordingly, the running cost for filter replacenent is

required. ifewites] v nemya ofldbel cohvenhyyonaf desakinat wabeappar at uses need

| ar ge-scal e plant construction, and require huge constructi on and

equipnentdnb$k3ng w3ter, water for agricultural use and the like
in the near future, and therefore, development and
commercialization of the systems which produce distilled
water from sea water, dirty water and the like are
expected. Conventionally, the apparatuses which produce
fresh water from sea water and the like have been
propesed, and many of such desalination appafatuses use
reverse osmosis membrane filters (for example, see Patent
Literature 1).
[0005]

Bowever, in the conventional apparatus, treatment of
producing fresh water by passing sea water and the like
through a reverse osmosis membrane filer is performed,
but such desalination treatment requires reqgular
replacement of the reverse osmosis membrane filters.
Accordingly, the running cost for filter replacement is
required. Further, many of the conventional desalination

apparatuses need large-scale plant construction, and

reguire huge construction and eguipment costs.



Citation List Patent Literature [0006] Patent Literature 1: Japanese

Pat ent Lai d- Qpen No. 2005-144332 Summary of |nvention Technical Problem

[ 0007] The present invention is nmade under the above descri bed
background. An object of the present hn!ention is to provide a distilled
wat er production systemw th which running cost and construction and

equi pnent costs can be suppressed to be low Solution to Problem[0008]
One aspect of the present invention is a distilled water production
system and the distilled water production systemincludes a tank in which
sea water or dirty water is contained as raw water for producing distilled
wat er, a ptE35uPB fédlicer that brings an inside of the tank into a reduced
pressure state, a . cooler that is disposed in an upper part within the
tank, and 8b8Nt WAL&F2UHEpBr produced by evaporation of the raw wat er

occurring.j e_reduced pressure state, and a_pool that is disposed at a
posi tion BQE%&Ftﬁ8§%B§|g%gﬁfﬁﬁPﬁetﬁe Bapanese pBent 1a1a-Gpen Ro:

2005-144332

Summary of Invention
Technical Problem
[0007]

The present invention is made under the above
described background. An object of the present invention
is to provide a distilled water production system with
which running cost and construction and equipment costs

can be suppressed to be low.

Solution to Problem
[0008]

One aspect of the present invention is a distilled
water production system, and the distilled water
production system includes a tank in which sea water or
dirty water is contained as raw water for producing
distilled water, a pressure reducer that brings an inside
of the tank intc a reduced pressure state, a cooler that
is disposed in an upper part within the tank, and cools
water vapor produced by evapcration of the raw water
occurring in the reduced pressure state, and a pocl that

is disposed at a position below the cooler within the



tank, and contains the distilled water obtained by cooling and
condensati on of the water vapor by the cooler. [0009] As descri bed
as follows, the other aspects exist in the present invention. Accordingly,
t he disclosure of the invention is intended to provide sonme of the aspects
of the present invention, and is not rntended to restrict the scope of the
i nvention described and cl ai ned herein. Brief Description of Draw ngs
[0010] [Figure 1] Figure 1 is an explanatory view of a distilled water
product i oh@8yst @ndli poahaendodheedisbiliad paesentbiaveati by, [Figure 2]
Figure 2 is an explanatory view of the distilled water production system
in the enbBdinkdtopf thedpreabheni afehbroriateBsErPpEi b 6heErbedetent s

[0011] [0009]

As described as follows, the other aspects exist in
the present invention. Accordingly, the disclosure of
the invention is intended to provide some of the aspects
of the present invention, and is not intended to restrict

the scope of the invention described and claimed herein.

Brief Descripticn of Drawings

[C010]

[Figure 1] Figure 1 is an explanatory view of a distilled
water production system in an embodiment of the present
invention.

[Figure 2] Figure 2 is an explanatory view of the
distilled water production system in the embodiment of

the present invention.

Description of Embodiments
[0011]

Detailed description of the present invention will
be described hereinafter. It should be noted that the
following detailed description and accompanying drawings
do not restrict the invention.

[0012]
A distilled water production system of the present

invention includes a tank in which sea water or dirty



Det ai | ed description of the present invention will be described
hereinafter. It should be noted that the foll owi ng detail ed description
and acconpanyi ng drawi ngs do not restrict the invention. [0012] A
distilled water production systemof the present invention includes a tank
in which sea water or dirty -5-. water is contained as raw water for
producing distilled water, a pressure reducer that brings an inside of the
tank into a reduced pressure state, a cooler that is dis n an upper
part witHi#¥hels aﬁﬂ@tw%ﬁsr%twt%p%?rp%%%hn%yd %1 on of the
raw wat er occurrln in the reduced g egsure state,.and.a gﬁ | that is

0012 d

di sposed "t pdsiHiTir Het oW hett B tReh the I?%Jn(%e Bontains the
dIStI||quMB%er obtalneo({j]J coggssgrgn t§9@d S@ééf@r nibe; water vapor by

t he cool ef? pr €Sén nven i on as ove, the inside of

the tankez%ifs;%@é'cgh{n'am %ﬁpéf%‘\ﬂ?@ @i@ﬁ%ﬁ”@bét@éﬁkbyaﬁ@ec@éﬁésure reducer

and theretore, raw water (sea ter or dirty water) can be vapori zed at a

low t enperatr e hen e, Med ey Vapaso EABL oh So Pr klkicesh, bys eyapor ation of
the raw water is cool'ed by the cooler and condenses, the water vapor

becones di&ditt ey W efhe arsihSegOpta Bedei sribe, Poek . alposhetisyst em of
the present invention, regular replacenent of a filter i's not required,

and the rimniigpcosd &ﬁnah@osﬂbbﬁﬁSBeHOWOthe towleunkikieinheheonventi ona
desalination treatnment using a reverse osnosis nenbrane filter. Further,
| ar ge- scatanipl aantd comsttaircs i One adlshel tedveat tonabtdesadli hati on appar at us
is not required, and construction and equi pnment costs can be suEpressed to
be | ow. [nglqng and condensation of the water vapor by the coo

[0013]

In the present invention as above, the inside of the

tank is brought into a reduced pressure state by the

pressure reducer, and therefore, raw water (sea water or

dirty water) can be vaporized at a low temperature. When

the water vapor that is produced by evapocration of the

raw water is cooled by the cooler and condenses, the

water vapor becomes distilled water, and is contained in

the pool. In the system of the present invention,

regular replacement of a filter is not required, and the

running cost can be suppressed to be low, unlike the

conventional desalination treatment using a reverse

osmosis membrane filter. Further, large-scale plant

construction as the conventional desalination apparatus

is not required, and construction and eguipment costs can

be suppressed tc be low.

[0014]



- 6 - Further, the distilled water production systemof the present

i nvention may include a conpressor that conpresses a refrigerant used by
the cooler to cool the water vapor, and increases pressure and tenperature
of the refrigerant, and an evaporatiop pronotion pipe that is disposed in
a lower part of the tank, allows the refrigerant having the tenperature

i ncreased by the conpression to pass therethrough, and pronptes the
evaporation of the raw water by using exhaust heat fromthe refrigerant.

[ 0015] | e pr et dd sivieht ¢ drivalse abpveduthieonhi ghs tempef at ur e
refrigerant which is conpressed by using the conpressor is passed through
t he evapofBEi BREpPBRDIRBANDL PR AV chRFsUdPspoSeBPrASERE Féﬂgr part within

the tank, and evaporation of the raw water (sea water or dirty water) in
the tank FS"BFoAD %dab§eE§ﬁaﬁ§FnHeBFe$?Bﬁ1F g ﬁPaﬁ?FeHﬁeFSP&réhe

fri t, In_thi ,.Lth fri t_ (I t t [ t
whi chi s TSBA- 1B Eobr £RG AACGF 0aPo T eC Aty BHdch RRCE BBEPabhr e by

compr essi o, 206, 640,06, USert 0,VBDOLLIe 108 LANIBL BF, phict bl manner

the sane refrigerant can be use Coo t er "vapor and

pronoti on; of 4e¥BROL At mnaoio&gf ?Q%V‘@Eefhea{:‘gnkheéﬁﬁeﬂr@’ chbe distilled
wat er production systemis efficient. [0016] - 7 - Further, the

di still edrspiefepaREUSLY PRgSYBEETERbeFREUPE€$RRLLBXANL,0BKARY | ncl ude a
re-evaporation suppression pipe that is disposed in a |lower part within

the pool , cahbpussibe tefpagerantresrdobyht hengoplkenotescenk the water
vapor to pass therethrough, and cools the distilled water by the
refrigeraavaporsuppness tleeevapovateonbofushegdeshabkedhwatefrofn0017]
the refrigerant.
[0015]

In the present invention as akove, the high-
temperature refrigerant which is compressed by using the
compressor is passed through the evapcration promotion
pipe which is disposed in the lower part within the tank,
and evaporation of the raw water (sea water or dirty
water) in the tank is promoted by exhaust heat from the
high-temperature refrigerant. In this case, the
refrigerant (low-temperature refrigerant) which is used
to cool the water vapor is increased in temperature by
compressicn, and can be used to vaporize the raw water.

In this manner, the same refrigerant can be used for both
cooling of the water vapor and promotion of evaporation
of the raw water, and therefore, the distilled water
production system is efficient.

[0016]



In the present invention as above, the refrigerant (lowtenperature
refrigerant) which is used to cool the water vapor is passed through the
re-evaporati on suppression pipe disposed in the |ower part within the
pool , and re-evaporation of the distitled water in the pool is suppressed
by using (reusing) the lowtenperature refrigerant. In this manner, the
sane refrigerant can be used for both cooling of the water vapor and
suppression of re-evaporation of the distilled water, and therefore, the
distilled wat EMPAsductiten Sydtldmad S eimduqioersSYste™ Birther, in
the distilled water productjon system t he fresent invention, a heat

f
i nsul at or "PRyPHE ProviYEd bt e’ aﬁn?ﬁﬁ%? el T~ AR AR bttér wal | of the
|. [0019 . In_ th i i Qn. f t he heat
P om t he THIRFCSE 91 (2 h e btt or s v Toor E i e oP e BLEECLELy B the hea
Acoor di ! . oo,
o t emperts SIS GHIPG QIF iR oty 08 ol BROLENY tPe heat

insul ati on,ef faed pfcdhe dyeat wzyéagé%hew@h%ﬁ@m,mﬁa &bolbecipool can be

suppressed from bei ng cool'ed, and occurrence of dew condensation on the

outer botdpm pardd ofatde WEothé&afebei guppriessedsubpréderretransfer of the
heat fromthe outer wall to the inner wall of the pool also can be

suppr essesivdpotdrel dread £ itisell dt or il Aedowaiagly, even if the outer wall of
the pool is warned by the high-tenperature water vapor in the tank, ow ng
to the hep?0insul ation effect of the heat insulator, the inner wall of the
pool can be suppressed from bei ng warnmed, and re-evaporation of the
distilled watdm ithe PEassait dar Set Uppressware [ 06p]refrige |t her, the
distilled water production system of the present inyention gagginclude a

r

sterilizat}om e reii S ettt ohICRARt ApPlieR 3T erFETZEPiI ORO frent to

the dlstl*éggtvggggf gq%%;sed through the re-evaporation

suppression pipe disposed in the lower part within the
pool, and re-evaporation of the distilled water in the
pool is suppressed by using (reusing) the low-temperature
refrigerant. In this manner, the same refrigerant can be
used for both cooling of the water vapor and suppression
of re-evaporation of the distilled water, and therefore,
the distilled water production system is efficient.
[0018]

Further, in the distilled water production system of
the present invention, a heat insulator may be provided
between an inner wall and an outer wall of the pool.
[0019]

In the present invention as above, transfer of the
heat from the inner wall to the outer wall of the pool is
suppressed. Accordingly, even if the inner wall of the

pool is cooled by the low-temperature distilled water in



In the present invention as above, even if saprophytic bacteria enter the
distilled water in the pool, sterilization treatnent (for exanple,
sterilization treatnent using ozone) is applied, and therefore, the
distilled water suitable for drinkingswater or the |like can be obtai ned.
[ 0022] Further, the distilled water production system of the present
invention may include a mneral treatnent - 9 - section that applies
mneral treatnent to the distilled water by passing the distilled water
t hrough athfnePal.oPelnayép. Lheohspt insulphipnecpresenefi hienhon as
above, mneral treatnment is applied to the distilled water, and therefore,
n ner al méPéPléﬁPFabF%efﬁPtlFlHﬁﬁﬁgoﬁaFB? EaﬁleaBbPﬁlﬁBEPrﬁééﬁﬁ]
According_.to tg greseni i_nvention, the running cost gnd t he construction
5% f

and equi pireRE 4 GPO1 R arBli PFEUTHEREF BF 0dE¥t FBRCE)EREAPRaATbe
SuppresSeghgooggekoggt£8828Lrt of the pocol can be suppressed.

Further, transfer of the heat from the outer wall to the
inner wall of the pool also can be suppressed by the heat
insulator. Accordingly, even if the outer wall of the
pool is warmed by the high-temperature water vapor in the
tank, owing to the heat insulation effect of the heat
insulator, the inner wall of the poecl can be suppressed
from being warmed, and re-evaporation of the distilled
water in the pool can be suppressed.

[0020]

Further, the distilled water production system of
the present invention may include a sterilization
treatment section that applies sterilization treatment to
the distilled water.

[0021]

In the present invention as above, even if
saprophytic bacteria enter the distilled water in the
pool, sterilization treatment (for example, sterilization
treatment using ozone) ig applied, and therefore, the
distilled water suitable for drinking water or the like
can be obtained.

[0022]
Further, the distilled water production system. of

the present invention may include a mineral treatment



Hereinafter, the distilled water production system of an enbodi nent of the
present invention will be described with use of the drawings. In the
present enbodi nent, the case of the distilled water production system
which is used in a water purificationgsystemor the |ike which produces
distilled water fromsea water, dirty water or the like is shown as an
exanpl e. [0026] A configuration of the distilled water production
system of the enbodi ment of the present invention will be described with
ref erenceSe¢ativie dhawiaril 19 guteena hnbr & giget tarehexplt ahbt 629 vi ews of
the distilled water production system of the present enbodi nent. As shown
in Fi gur e"ateahdPFipie™d e it beehar@repridatetdom sHieehtt i ncl udes a
main tank 2 (also sinply called a - 10 - tank 2) which can contain sea
wat er or %ﬂf?tga%%lf'er (water of contaminated rivers, |lakes or the like) as
raw wat er 5@§3Eroduci ng distilled water, and a pressure reducer 3 which
brings an-inside of the tank 2 into a reduced pressure state. \Wen a

pr edet er i ned IauAl Bl Jaw WAKE d & PO AN | hyithe Jank 2 dig. mai n

tank 2 is conpletely seale each treatnent of pressure k

reducti on{ evapor add o dirsd idd &t Ohed 1 LBE FENS) f Ohc MBESFc PURifépation) is
performed. By installing the tank 2 outdoor, the tenperature of the raw

wat er in wieet ahki Zalwan her idweiglaseg Wy-éhecdandbanibthente®f the sun during
the daytine. [0027] A cooler 4 for cooling water vapor produced by

evaporati pno®»f] the raw water in the reduced pressure state is included in
~an upper part within the main tank 2. The cooler 4 is configured by a
cooling coil dratrginickée The cowlsemd imeinddest Hérd unutriigry afodtj ecti ng
a refrigerant, and thereby depriving the surroundi ngs of heat by the heat
of evaportd oOfCAUME T iAo RR@f UGBt PRTo? dbhgtye dhelebbt@dr 4 al so

can be called an evaporator.
water production system can be suppressed to be low.

[0025]

Hereinafter, the distilled water production system
of an embodiment of the present invention will be
described with use of the drawings. In the present
embodiment, the case of the distilled water production
system which is used in a water purification system or
the like which produces distilled water from sea water,
dirty water or the like i1s shown as an example.

[0026]

A configuration of the distilled water production
system cf the embodiment of the present invention will be
described with reference to the drawings. Figure 1 and
Figure 2 are explanatory views of the distilled water
production system of the present embodiment. As shown in
Figure 1 and Figure 2, a distilled water production

system 1 includes a main tank 2 (also simply called a



[ 0028] A pool 5 which can contain distilled water obtained by

cool ing and condensation of the water vapor by the cooler 4 is included at
a position below the cooler 4 in the tank 2. In this case, water droplets
(distilled water) which condense anifphe cool er drop and are contained in
the pool 5. A heat insulator 8 is provided between an inner wall 6 and an
outer wall 7 of the pool 5. By the heat insulator 8, heat is suppressed
frombeing transferred fromthe jnner wal poo t.he outer

| 6 of th |. 5 t
wal | 7, dmfhheat TE Gt SESUPPtesSed $1 o bel n‘grtcﬁjaﬁéf e‘??’%%lrffwo%?lﬁe out er
wal | 7 of r%%éﬁg%}é%ﬁ%ﬁ;%%?%%gfrlgfgé'gE @@QZ@ike) a fgée“§@@@oratlon

suppr essi na spifal formin alower part wthin the

pool 5. T8 I8 g@&ﬁg@@%‘eﬁméé s bYa e, Coples, Ao (0400l Lhe water

vapor is ‘pas re-evaporation suppression pipe 9. The

di stilled; ywatier,is, cooled by; ddhe s ef i gesants AR re-evapesation of the
distilled water wthin the pool 5 is suppressed. Accordingly, the

re- evapornstd o0, SUpp8ssi ORrRnpe Pralea catihel calded afcaeh ngiteirpe.

[ 0030] The re-evaporati on suppression pipe 9 is connected to a

conpr essars kbntenedmi essort ik i hel tidesma e famct 2 ohs ofomphprebsi ng t he
refrigerant which is used by the cooler 4 to cool the water vapor
(refrigersadliaed) cdind ssarded-attinent ecvaposation suppression pipe 9 to
suppress re-evaporation of the distilled water), and increasing the
pressur e mrth¢ternpefeataperofiehed et il ek hpn . (treatments for water

purification) is performed. By installing the tank 2
outdoor, the temperature of the raw water in the tank 2
can be increased by the radiant heat of the sun during
the daytime.

[0027]

A cooler 4 for cooling water vapor produced by
evaporation of the raw water in the reduced pressure
state ig included in an upper part within the main tank 2.
The cooler 4 is configured by a cooling coll or the like.
The cooler 4 includes the function of injecting a
refrigerant, and thereby depriving the surroundings of
heat by the heat of evaporation of the injected
refrigerant. Accordingly, the cooler 4 alsc can be
called an evaporator.

[0028]

A pool 5 which can contain distilled water obtained
by cooling and condensation of the water vapor by the
cooler 4 is included at a position below the cocler 4 in

the tank 2. In this case, water droplets (distilled



- 12 - [0031] An evaporation pronotion pipe 11 is disposed in a
spiral formin a |lower part of the tank 2. The refrigerant which is
conpressed by the conpressor 10 and increased in tenperature

(hi gh-tenperature and high-pressure_re{rjgerant) i s passed through the
evaporation pronotion pipe 11. Evapof% ion of the raw water in the tank 2
is pronoted by using the exhaust heat fromthe refrigerant. Further, a
prelimnary heater 12 for increasing the tenperature of the raw water in
the tank ®aisrinwhidbdcpndeheel onethparcvootrt Heopankd2arghe preliminary
heater 12 is used to increase_the tenperature of the raw water in the tank
2 when t hECPERPEEEL tRetBE BRPerAal Ailedt jnsulakdngd the mighidedt the
time of cJoudy weather and the like. [0032£ The evaporation

pronot i on°BFPESE12P s BBRketted PoRRIcBRIBHEEE T%llTHeoéoﬁg§n§@Pllé-

i ncludes the function.of reducipg the tenperature of the refrigerant which
is conpre geELBy ?ﬁg &8ﬁ5i@g86r§10£§ﬁ5 rs ?HEP@ﬁﬁéadi%rPEnﬁﬁ?ﬁ ure
(high-te d-high:pre i gerant. which,i sed. to pronote
Cvapor at | Be O PREeTabl vt BRe RIHRE bENE 9ORakat Pater 51 R The

refriger h frig n ich i e [ e ajure by the
condense?g%%e?sﬁ?gg ?b %ﬁg %%%Fe%g4ggﬁg ggégg?%Q%%oF?§%t%§£§gpor. In this
case, an @fgﬁgﬁégﬂeaakygmléhésoﬁﬁgyldgﬂlb?tw@e@héh§089n§eeé¢£hé3 and the
cooler 4. The - 13 - expansion valve 14 includes the function of reducing
the pressungeandatenperature as a throttle valve in order to adiabatically
expand the |iquefied high-tenperature and hi gh-pressure refrigerant

rapi dly. [0033] The main tank 2 is equipped with a water supply pipe
15 for supplying the raw water into the tank 2, and the water supply pipe
15 i s provi ded® wigtewmwatatrl supplpp et sacori o for & eigul ditspps ddheirmammunt  of
the raw water to be supplied into the tank 2 so that the raw water in the
tank 2 redhealaf predet e? nd pieelr apdtht wiFoiehehe phelnbin Benk 2 is

equi pped with a raw wat er_ di scharge port 17 for discharging (discarding)
the raw wateF1¥eoant Hentamki2, uand PHRetRAWARLRE diseharge POt 17 is

provided with a raw water discharge valve 18 for regul ating the anount of
t he raM/W%?%$rmﬁ?%%ri%Scﬁiﬁﬁ%ﬁgggg?P%%1Fﬁ% fankV2PoFurtfA%r, the main tank

25 S0 ARSI prssure MRS {010 1 d 18] 0 fyd e Lok
L) TGS Rl AR S pEO e MAD B eI R dRLe 20 o
Figure 2)within the pool 5 is suppressed. Accordingly, the re-

evaporation suppressiocn pipe 9 alsoc can be called a

cocling pipe.

[0030]

The re-evaporation suppression pipe 9 is connected

to a compressor 10. The compressor 10 includes the

function of compressing the refrigerant which is used by

the cooler 4 to cool the water vapor {refrigerant which

is used by the re-evaporation suppression pipe 9 to

suppress re-evaporation of the distilled water), and

increasing the pressure and temperature of the

refrigerant.



[ 0034] A distilled water extraction pipe 21 for extracting the
distilled water (purified raw water) fromthe pool 5 is included at a
bottom part of the pool 5. The distilled water extraction pipe 21 is
provided with a - 14 - distilled wat extraction port 22 which is an
outlet port of the distilled water, and a distilled water extraction val ve
23 for regulating an outfl ow anount of the distilled water. Further, the
distilled water extraction pipe 21 is provided with a distilled wat er
extractiohOBahp 24 for forcefully extracting the distilled water. Further,

a mneral ore Iayer 25 (mneral ore filter) is attached to the distilled
wat er extract iZgh ?ﬁ%ﬁ?%ﬂ?lﬁ@m??ﬁWﬂﬁ%ﬁ“mﬁ%P a%%rl%5d+%P%F?@l%%rafor

allowing the distilled water to e h_and_contain m nerals
(per for mi RECT hef &P FRAR moHYTWReRCt Re. HrSt FREd2aat IS T s used as
dri nki ng ?£g3%98§5&h erl%lug&ﬂsgﬁsg ggokhg ?égglgggd h an ozone

aeration p zI'ng pur| ram/mater)

by ozone gas..AQ QZQHetéxﬁ[ﬁQergfezﬁ?%gﬁ tem é?QtBEQ“QnQaﬁlgﬁ”erat ed in an

ozone gener at or 27 is connecte ozoneé aeration platé 26. The ozone

gener at orp2d5 &8 87 pYFAegewh hh) aﬂsap£s§58ttﬁﬂoﬁ?ﬁetgg EQrpsyekipg the air
within the main tank 2 as the raw materi al he ozone gas. The ozone

gener at or p2dmbLbudesps hel f urstd iy Of 1 slehaii chd yifg ddes@al in steked from
the air suction pipe 29 (air in the main tank 2) to generate ozone gas.
[ 0036] tankn2t he presenddenbodsimegt th&oexhhestnheatwakbmbtog t he pool 5,
coating treatnent for preventing oxidation by

refrigerant. Further, a preliminary heater 12 for

increasing the temperature of the raw water in the tank 2

is included in the lower part of the tank 2. The

preliminary heater 12 is used to increase the temperature

cf the raw water in the tank 2 when the temperature of

external ailr ié low during the night, at the time of

cloudy weather and the like.

[0032]

The evaporation promotion pipe 11 is connected to a
condenser 13. The condenser 13 includes the function of
reducing the temperature of the refrigerant which is
compressed by the compressor 10 and is increased in
temperature (high-temperature and high-pressure
refrigerant which is used to promote evapcoration of the
raw water in the tank 2), and liquefying the refrigerant.

The refrigerant which is reduced in temperature by the
condenser 13 is fed to the cooler 4 and used to cool

water vapor. In this case, an expansion valve 14 is

provided between the condenser 13 and the cocler 4. The



- 15 - ozone (occurrence of rust) is perforned, or a material having

oxi dation resistance is used. Further, in the present enbodi nent, for a
wat er vapor cooling section (section where the water vapor is cool ed and
condenses) of the cooler 4, coating tyeatnent for preventing oxidation by
a high-tenmperature and high humdity environnment is perforned, or the

mat eri al havi ng oxidation resistance is used. [0037] In regard with
the distilled water production system which is configured as above, an
oper at i onc¥herebpnwilveel fleser bdas [0B38PRCTION VBN eI NY bRt er i s
produced by using the distilled water production system 1l of the present
enbodi merkIeE R Pr @At FREFVEUDD ARd2t FBTRAte? YupPpFylvaPTeei6t@re opened

first, and t t ter, dirty wat the like) i d
nt o {ho T TRAR 2T G TRE AT oF GUBDH 0 ph b6 Lo RO BREHLEN TS, " af 1 or

pouri ng .ap rmn o] ter is conpleted, the pressure
val ve Zooéﬁﬁhtég §% %$1§§%%?€8€%%5e£ié§§% “cl osed. [0039] Next, the

pressure P@Oﬁ?? inside of the main tank 2 is reduced by driving the
pressure reducer 3. Subsequently, the condenser 13 and the conpressor 10

are driven. Byl ind g ddiee condensari ddeq thecd &f niaer@atupply pipe
15 for supplyving the raw water into the tank 2, and the
water supply pipe 15 is provided with a water supply
valve 16 for regulating the amcunt of the raw water to be
supplied into the tank 2 so that the raw water in the
tank 2 reaches a predetermined amount. Further, the main
tank 2 is equipped with a raw water discharge port 17 for
digcharging {(discarding) the raw water from the tank 2,
and the raw water discharge port 17 is provided with a
raw water discharge valve 18 for regulating the amount of
the raw water which is discharged from the tank 2.
Further, the main tank 2 is equipped with a pressure pipe
19 for bringing the inside of the tank 2 under a normal
pressure at the time of discharge of the raw water or the
like, and the pressure pipe 19 is provided with a
pressure valve 20 for regulating an amount by which the
pressure in the tank 2 is increased (see Figure 2).
[0034]

A distilled water extraction pipe 21 for extracting

the distilled water {(purified raw water) from the pocl 5
is included at a bottom part of the pool 5. The

distilled water extraction pipe 21 is provided with a



- 16 - which is fed to the cooler 4 (and the re-evaporati on suppression
pi pe 9) is cooled. Further, by driving the conpressor 10, the tenperature
of the refrigerant which is fed to the evaporation pronotion pipe 11 is

i ncreased. [0040] The raw watef 4in the tank 2 is vaporized by
exhaust heat fromthe evaporation pronotion pipe 11. In this case, the
inside of the main tank 2 is in the pressure reduced state, and therefore,
t he evaporation tenperature of the raw water is |ower than the evaporation

t enper at UFES uinetd AHCTPIRFHATr s R Wieh He® Heat2 At or  heat i ng
the raw water is insufficient, the raw water in t ank 2 may be heated
by usi ng R pﬁiﬁhrﬁ rf&r%F‘rﬂéaﬁ%rwai | (ﬁjﬁ]a dlsnul'#;eél\a‘“f ®Yapor which is
produced by evaporation of.fthe ra ter. | o) t I 4 and

condenses‘mjgi%afﬁac1‘38%5%?/{/1 c%a(r?‘tc?feensza ijgonr i%%aﬁgﬁf& %nacx?héeﬂggf wac%?% f h(gf cool er 4.

The wat er, Qi op) 8L {Ch Siddd 20 wRlehby Whidch AQRdaNsR gRdde surface of the

cool er 4, op and ‘are contal ne he poo In this case, when the

ozone gengf@tor 2fn 51 iVeMhs the Wi ®dd | eeh Wat@r swhi tdd i waeont ai ned in

the pool 5 1s aerated to the ozone gas and sterilized. [0042] Af ter
product i afk©f s desrdisingd | 20 9@t efort se KON edLtkcadhingisitié | | ed wat er
extraction valve 23 is opened, and - 17 - the distilled water extraction

punp 24 igighiMen] widteseby rue hdirst ial hdchenatlerons tihyent 196 pool 5 is
subjected to mneral treatnment by the mneral ore |ayer 25, and

t her eaf t etminasraktoactedl feom the i sthidd eo viehherdext i bted omport 22. The
raw water which remains in the main tank 2 is discarded fromthe raw water
di schar geeporactiiompiapen hg (The ranokdtleord davagevalsve 18.1930043]

for allowing the distilled water to pass therethrough and
contain minerals (performing mineral treatment) when the
distilled water is used as drinking water.

[0035]

Further, the pool 5 is eguipped with an ozone
aeration plate 26 for sterilizing the distilied water
(purified raw water) by ozone gas. An ozone feed pipe 28
for feeding ozone gas generated in an oczone generator 27
is connected tc the ozone aeration plate 26. The ozone
generator 27 is provided with an air suction pipe 29 for
sucking the air within the main tank 2 as the raw
material of the ozone gas. The ozone generator 27
includes the function of dehumidifying the air sucked
from the air suction pipe 29 (air in the main tank 2) to
generate ozone Jgas.

[0036]

In the present embodiment, for the inner wall 6 of

the poel 5, coating treatment for preventing oxidation by



According to the distilled water production system1 of the present
enbodi nent as above, the running cost and the construction and equi pnent
costs can be reduced to be | ow. [0044] More specifically, in the
present enbodi nent, the inside of thgstank 2 is brought into the reduced
pressure state by the pressure reducer 3, and therefore, the raw water
(sea water or dirty water) can be vaporized at a | ow tenperature. The
wat er vapor which is produced by evaporation of the raw water becones

di sti | | e®eiteer (QRHF IHE et ortV2lporl s PO EEDY The? c%%gfa%padf and

condenses, and is contained in the pool 5. In e stem of_.t he present
i nventi Oﬁ}a‘\f%pﬁl %ms%qn%gfjﬁ tlé?eﬁll's ;Egutrt%}/ in, the

réﬁﬂired, and the

[ t b ! b , Lk i |
Hoonl [ patiiesaiie ¢ r%}ecflcfl%ﬁjerr?é,se]?o} 0, be. | ow xﬁ%@% Eod NG oDYERL SoNA

using a reverse os ter. Further,

| arge-scal & plant gonst rt'c-}%iv‘?&@f Thsoconyents pogl sdesabhagtion - 18 -

apparatus'1s not required, and construction and equi pnent costs can be

suppr essegr tigybe-d oy [D048)ating cFesthen: Fortheepeeseny enbodi ment, the
hi gh-tenperature refrigerant which is conpressed by using the conpressor

10 i s passetidtvougly then eymposabe o pF © ndid o gh peudddwbych is di sposed
inthe lower part within the tank 2, and evaporation of the raw water (sea
wat er or «&hviyoreder )i aMpdu fothedt ank 2hé smprendaednbyieghaust heat from
the high-tenperature refrigerant. In this case, the tenperature of the
refrigeramtiddiovert erperstamecrefrigedant) which is used to cool the water
vapor is elevated by conpression, and can be used to vaporize the raw

wat er. |1 ni@k$'8] manner, the sane refrigerant can be used for both cooling

t he water vapor and pronotion of evaporation of the(gaM/mater, and

t herefore efﬂﬁbpéﬁ@fqSyﬁﬁqmﬁQﬁxﬂlstllled water production system

which is configured as above, an operation thereof will
be described.
[0038]

When distilled water is produced by using the
distilled water production system 1 of the present
embodiment, the pressure valve 20 and the water supply
valve 16 are opened first, and the raw water (sea water,
dirty water or the like) is poured into the main tank 2
from the water supply pipe 15. Subsequently, after
pouring of a predetermined amount of raw water is
completed, the pressure valve 20 ancd the water supply
valve 16 are closed.

[0039]

Next, the pressure of the inside of the main tank 2
is reduced by driving the pressure reducer 3.
Subsequently, the éondenser 13 and the compressor 10 are

driven. By driving the condenser 13, the refrigerant



[ 0046] Further, in the present enbodi nent, the refrigerant
(lowtenperature refrigerant) which is used for cooling the water vapor is
passed t hrough the re-evaporation suppression pipe 9 which is disposed in
the lower part within the pool 5, an e-evaporation of the distilled
water in the pool 5 is suppressed by using (reusing) the | owtenperature
refrigerant. In this nmanner, the sanme refrigerant can be used for both
cooling of the water - 19 - vapor and suppression of re-evaporation of

t he di stiFhéghwatefedahd ther eboler &f lrodehby rs—prevpdedicf0047]

Further, in the present enbodinent transfer of the heat fromthe inner

wal | 6 of SHRBTH88LO5 PéPEhE! otEeFORAER -7 Terishiphr 3% edr byindhet e at

insul ator 8. Accordingly, even if the inner wall 6 of the pool 5 is cooled
by the |oﬁ9?8ﬁﬁaF8FuE§rd?E?iFP@BeﬁéFBFeiﬁftEeep68¢r5966apﬁngéCPhe heat
insulatiogse%égc Ooghéhe heat %nsulator g. the.outgﬁ wall 7 of the pool 5
can be supPredsed®f Fom berRg 256PRIPTaRA SREUPFBRcE ‘ot SdER-EGRESHsat i on on
t he outer[Q@gé?n1portion of the pool 5 can be suppressed. Further, by the
heat insulator 8, transfer of the heat fromthe outer wall 7 of the pool 5

tothe inner wald 6,5 Lan besupplessed: o Areosdl Agh Yoy Y@M LL Lhe out er

wall 7 of the pool 5 is warned by the high-tenperature ter vapor in the

tank 2, oméag f@oﬁh@h@eéﬁabaﬁﬁtQbﬁoﬁrgﬁBﬁﬁbno%ierlm§atlﬂn@ﬁiéior 8, the
inner wall 6 of the pool 5 can be suppressed from bei ng warned, and

re-evaporaason ohetbesddst okl eHevaben tankhe peolinSteanpbessuppressed.

[ 0048] Further, in the present enbodi nent, even if saprophytic

bact eri a enteced hetdist i khédthatefora, t heepoohpbrasteni Lemptiratbukeeat nent
using ozone is applied, and therefore, the distilled water suitable for
dri nki ng @atere anaivt Weterkéscaawbe bhaai hed. eTaponethod f or

temperature under atmospheric pressure. When the heat
amount for heating the raw water is insufficient, the raw
water in the tank 2 may be heated by using the
preliminary heater 12.
(004711
The water vapor which is produced by evaporation of

the raw water is cooled by the cooler 4 and condenses,
and dew condensation is formed on the surface of the
cooler 4. The water droplets {distilled water), which
condense on the surface of the cooler 4, drop and are
contained in the pool 5. In this case, when the ozone
generater 27 1s driven, the distilled water which is
contained in the pool 5 is aerated to the ozone gas and
sterilized.
[0042]

After production of the distilled water is completed,

the distilled water extraction valve 23 is opened, and



- 20 - sterilizing the distilled water is not limted to sterilization
usi ng ozone, but, for exanple, a sterilization nethod using a water fl ow
type ultraviolet sterilizer, a sterilizing nethod using the technique of
forei gn substance and bacteria remaval; by a filter or the Iike nmay be
used. [0049] Further, in the present enbodi ment, mneral treatnent
is applied to the distilled water, and therefore, mneral water suitable
for drinking water. can be obt ai ned.

0050 enmbodi f th
p;eSﬁnt |?R@Nﬁ%%ﬁﬁ%%@%é@%??%e%x%?a %% &@&a%$l%% ?ﬂﬁ%g?%n?h {éb¥heescope
of the pres i.n not i d b h
|nvent|gnﬁb iﬁ§%ﬁ%ﬁ%éﬁ7ﬂ%ﬁl€}% |n1 e anceeﬁf %C% (et 3ﬁ?L?ﬁe?Le
scope descrlb__Ee(ah '{Eéééﬁ foggé mlnergpro X a @r b8 thesabove

e per

descrlptlon case 0 ormng sterilizati of "the |st|IIed wat er

in the pogl.p.is descyd b&%r@&%e&hﬁr&%%hé'é@étfﬂlécﬁ%ﬁ@f‘t of the

distilled water may be performed in a separate treatnent device which is

provi ded outsi e dheistis| edwatien RrpduCtirosysemns \hethe
sterilization treatnent using ozone gas is perfornmed in the outside

treat mentmgeyi€e ¥ Sepas alestd eadaentodevheeyaw i vatsr ndt salesegsary to apply
coating treatnent for preventing oxidation - 21 -

port 17 by opening the raw water discharge valve 18.

[0043]

According to the distilled water production system 1
of the present embodiment as above, the running cost and
the construction and equipment costs can be reduced to be
low.

[0044]

More specifically, in the present embodiment, the
inside of the tank 2 is brought into the reduced pressure
state by the pressure reducer 3, and therefore, the raw
water {(sea water or dirty water) can be vaporized at a
iow temperature. The water vapor which is produced by
evaporation of the raw water becomes distilled water when
the water wvapor 1is cooled by the coecler 4 and condenses,
and is contained in the pool 5. 1In the system of the
present invention, regular replacement of a filter is not
required, and the running cost can be suppressed to be
low, unlike the conventional desalination treatment using
a reverse osmosis membrane filter. Further, large-scale

plant construction as the conventional desalination



(occurrence of rust) by ozone to the inner wall 6 of the pool 5 or to use
a material having oxidation resistance. [0052] Furt her, when
sterilization treatnent of the distilled water is perforned in a separate
treatment device provided outside theistilled water production system 1,
m neral treatnent by the mneral ore Tayer 25 also may be perforned in a
separate treatnent device which is provided outside. This is because
mneral treatnment is preferably performed after sterilization treatnment of
the di stifPRATARESriS[BOE3Tequired, prefleFPRAtERBBHPHEATdORIBRBIPRESENE
invention which is conceivable at the present point of time is described
above. Hofgver,K C*t PE FUPBESHRGEr5PobB8 tRYt various changes can be nade

W th respf§6 gg the present enbodi nent, and all such changes as within the
true spir %n scope of the present invention are intended to be included

in the aCCOHDQH%HQQﬂ?la%ﬂﬁ%g%ﬂ&%%é%ﬁfﬂeﬁﬁ%ﬁi 5%4Iig%%ggp 4] As above,

the distilled water pro stem according to esent invention

has the ettér@;?érﬁu?@ EQfE‘PJ;%Qr%QtSHHPEESJS.st BSmﬁQQ%éHCMOnggS_@HQi prrent

costs to be Tow, and is useful as a water purification _ system or
the like whhshepsoducesi di shkkbedemabegnf £rm seapwabeiondbibyowaber or the

ke pipe 11 which is disposed in the lower part within the
tank 2, and evaporation of the raw water (sea water or
dirty water) within the tank 2 is promoted by exhaust
heat from the high-temperature refrigerant. In this case,
the temperature of the refrigerant (low-temperature
refrigerant) which 1is used to cocl the water wvapor is
elevated by compression, and can be used to vaporize the
raw water. In this manner, the same refrigerant can be
used for both cooling the water wvapor and promotion of
cvaporation of the raw water, and therefore, efficiency
is provided.
[0046]

Further, in The present embodiment, the refrigerant
(low—temperature refrigerant) which is used for cooling
the water vapor is passed through the re-evaporation
suppression pipe 8 which is disposed in the lower part
within the pool 5, and re-evaporation of the distilled
water in the pool 5 is suppressed by using (reusing) the
low-temperature refrigerant. In this manner, the same

refrigerant can be used for both cocling of the water



Ref erence Signs List [0055] 1distilled water production system main tank
3pressure reducer 4cool er 5pool 6inner wall 7outer wall 8heat insulator

- 19 -

vapor and suppression ¢f re-evaporation of the distilled
water, and therefore, efficiency is provided.
[0047]

Further, in the present embodiment transfer of the
heat from the inner wall 6 of the pool 5 to the ocuter
wall 7 is suppressed by the heat insulator 8.
Accordingly, even if the inner wall 6 of the pool 5 is
cooled by the low-temperature distilled water in the pool
5, owing to the heat insulation effect c¢f the heat
insulator 8, the outer wall 7 of the pool 5 can be
suppressed from being cooled, and occurrence of dew
condensation on the outer bottom porticn of the pool 5
can be suppressed. Further, by the heat insulator 8,
transfer of the heat from the outer wall 7 of the pool 5
to the inner wall 6 alsc can be suppressed. Accordingly,
even 1f the outer wall 7 of the pool 5 is warmed by the
high-temperature water vapor in the tank 2, owing to the
heat insulation effect of the heat insulator 8, the inner
wall & of the pool 5 can be suppressed from being warmed,
and re-—-evaporation of the distilled water in the pool &
can be suppressed.

[0048]

Further, in the present embodiment, even if
saprophytic bacteria enter the distilled water in the
pool 5, sterilization treatment using ozone is applied,
and therefore, the distilled water suitable for drinking

water and the like can be c¢btained. The method for



9r e- evaporati on suppression pipe 10 conpressor 11 evaporation pronotion
pi pe 12 prelimnary heater 13 condenser 14 expansion valve 15 water supply
pi pe 16 water supply valve 17 raw water discharge port 18 raw water

di scharge val ve - 20 -

sterilizing the distilled water is not limited to
sterilization using czone, but, for example, a
sterilization method using a water flow type ultraviolet
sterilizer, a sterilizing method using the technique of
foréign substance and bacteria removal by a filter or the
like may be used.

[0049]

Further, in the present embodiment, mineral
treatment is applied to the distilled water, and
therefore, mineral water suitable for drinking water can
be obtained.

[0C50]

The embodiment of the present inventicn is described
by showing examples thus far, but the scope of the
present invention is not limited by the examples, and the
present invention can be changed/modified in accordance
with an object within the scope described in claims.
[0051]

For example, in the above description, the case of
performing sterilization of the distilled water in the
pool 5 is described, but the sterilization treatment of
the distilled water may be performed in a séparate
treatment device which is provided outside the distilled
water production system 1. When sterilization treatment
using czone gas 1is performed in the coutside treatment
device (separate treatment device), it is not necessary

to apply coating treatment for preventing oxidation



19 pressure pipe 20 pressure valve 21 distilled water extraction pipe 22

distilled water extraction port - 23 - 23 distilled water extraction
valve 24 distilled water extraction punp 25 mneral ore |ayer 26 ozone
aeration plate _ 21 -

{occurrence of rust) by ozone to the inner wall 6 of the
pool 5 or to use a material having oxidation resistance.
[0052]

Further, when sterilization treatment of the
distilled water is performed in a separate treatment
device provided outside the distilled water production
system 1, mineral treatment by the mineral ore layer 25
also may be performed in a separate treatment device
which is provided outside. This is because mineral
treatment is preferably performed after sterilization
treatment of the distilled water.

[0053]

A preferred embodiment of the present invention
which is conceivable at the present point of time is
described above. However, it is to be understood that
various changes can be made with respect to the present
embodiment, and all such changes as within the true
spirit and scope of the present invention are intended to

be included in the accompanying claims.

Industrial Applicability
[0054]

As above, the distilled water production system
according to the present invention has the effect of
being able to suppress the construction and equipment

costs to be low, and is useful as a water purification



27 ozone generator 28 ozone feed pipe 29 air suction pipe - 24 - Cains
[Caim1l1l] A distilled water production system conprising: a tank in which
sea water or dirty water is contained as raw water for producing distilled

wat er ;

- 22 -

system or the like which produces distilled water from

sea water, dirty water or the like.

Reference Signs List

[C055]

1 distilled water production system
2 main tank

3 pressure reducer

4 cocler

5 pool

6 inner wall

7 outer wall

8 heat insulator

9 re-evaporation suppression pipe
10 compressor

11 evapcration promotion pipe

12 preliminary heater

13 condenser

14 expansion valve

15 water supply pipe

16 water supply valve

17 raw water discharge port

18 raw water discharge wvalve

19 pressure pipe

20 pressure valve

21 distilled water extraction pipe
22 distilled water extraction port



a pressure reducer that brings an inside of the tank into a reduced

pressure state; a cooler that is disposed in an upper part within the
tank, and cool s water vapor produced by evaporation of the raw water
occurring in the reduced pressure sta,_and a pool that is disposed

at a position below the cooler within the tank, and contains the distilled
wat er obtai ned by cooling and condensati on of the water vapor by the
cooler. [Claim?2] . The distilled water_ production system according to

claimi, fdrtH&Stbhiid sidgsr extrackbapredsd® that conpresses a

refrigera used by the cooler to cool the water vapor, and increases
pressure g%d ti;ﬂﬁ$%i?§:¥?ﬁe¥rﬁ%?ﬁ???b%?aﬁ??pand an evaporati on

pronotion,pipe that is disposed in a lower part of the tank, allows the
refrigera%? h%ﬁé%f%#m?%%n%%¥%¥ure i ncreased by the conpression to pass -

25 - 29 czone aeration plate
27 ozone generator
28 ozone feed pipe

29 air suction pipe



theret hrough, and pronotes the evaporation of the raw water by using
exhaust heat fromthe refrigerant. [C aim 3] The distilled water
production systemaccording to claim1 or claim2, further conprising:
a re-evaporation suppression pipe t“h? is disposed in a lower part within
the pool, allows the refrigerant use %y the cooler to cool the water
vapor to pass therethrough, and cools the distilled water by the .
refrigerant to suppress re-evaporation of the distilled water. [C aim 4]
The distilled water production systlebdezording to any one of claim1 to
claim 3, wherein a heat insulator is provided between an inner wall
and an outer wall of the pool. [C aim 5] The distilled water
producti o Cigi}neﬁaccordi ng to any one of claiml to claim4, further
conpri si ng: sterilization treatnent section that applies

sterilization Ar&fﬁ@fﬂieéowépgrq&%&&&égfgxﬁé§étem, comprising:

a tank in which sea water or dirty water is
contained as raw water for producing distilled water;

a pressure reducer that brings an inside of the tank
into a reduced pressure state;

a cooler that is disposed in an upper part within
the tank, and cools water vapor produced by evapcration
of the raw water occurring in the reduced pressure state;
and

a pool that is disposed at a position below the
cooler within the tank, and contains the distilled water
obtained by cooling and condensation of the water vapor

by the cooler.

[Claim 2]

The distilled water production system according to
claim 1, further comprising:

a compressor that compresses a refrigerant used by
the cooler to cool the water vapor, and increases
pressure and temperature of the refrigerant; and

an evaporation promotion pipe that is disposed in a
lower part of the tank, allows the refrigerant having the

temperature increased by the compression to pass



- 26 - The distilled water production system according to any one of
claiml1l to claimb5, further conprising: a mneral treatnent section
that applies mneral treatnent to the distilled water by passing the
distilled water through a mneral oredayer.

therethrough, and promotes the evaporation ¢f the raw

water by using exhaust heat from the refrigerant.

[Claim 3]

The distilled water production system according to
claim 1 or c¢laim 2, further comprising:

a re-evaporation suppression pipe that is disposed
in a lower part within the pool, allows the refrigerant
used by the cooler to cocl the water vapor to pass
therethrough, and cools the distilled water by the
refrigerant to suppress re-evaporation of the distilled

water.

[Claim 47

The distilled water production system according to
any one of claim 1 to claim 3,

wherein a heat insulator is provided between an

inner wall and an outer wall of the pool.

[Claim 5]

The distilled water production system according to
any one of claim 1 to claim 4, further comprising:

a sterilization treatment section that applies

sterilization treatment to the distilled water.

[Claim 6]



- 26 -

The distilled water production system according to
any one of cilaim 1 to claim 5, further comprising:

a mineral treatment section that applies mineral
treatment to the distilled water by passing the distilled

water through a mineral ore layer.



