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VERTI CAL FLUI D HEAT EXCHANGER | NSTALLED W THI N NATURAL
THERVAL ENERGY BODY BACKGROUND OF THE | NVENTI ON 5( a)
Field of the Invention The present invention

CORBRC AT, e et ARk e ESLCRBENGSD SN TASRR, worrrann
Ifﬁgqgjﬁgqjqﬂlﬂ{m?t@mﬁtyIlgﬂﬁyone fl uid outl et
or belng close installed, or ole or in part

pl acement into natural thermal energy body in vertical
or downward 10 oblique manner, wherein a thernmal

ener gy excharaCKeROWUANID @F THEIENMENIUONt ure of
the relay fluid storage barrel tenporarily storing

t(aeField afdhddaventeoh| ui d for external flow, such as
tap-water, or water fromrivers, |akes or sea, for
per f di¥ PigseReirrvgngionoielaesdma flusd icalexehangsr agigh the form

eReertica by eeCHaie: bagel 65 fled Gy lbchtvira ake Tuid inlet
I flLuig .pipi t.he t.h I duct i .
e o RS D BBt {3 neiEor i BBl ey i par
hed o I |, b [ A
FPEhin® nafutf el b’ By o (Erigfngr Bpnward
SbtRERIRIANNER WhtrdiRes MRkrAARPLAYr&/ ekeﬁaﬁ'i?éiufsainsftalled inside
thermal energy body, such as soil™of shalTow surface

ohe shecaaet&f they rdlakeduidr stoetige barre$@@mpokarily storing thermal
20artificial fluid storage facilities of ponds,

cesdnove sluidrfof eutatnpbtosy, stich dRetaprivptdroor ofatdéhiom rivers,
Prior Art The caonventi gnal enbedded vertical relay
1318850015 8¢5 dge psararalingribeafunetioat ohawxidiary twasenatorage barrel

SaSR S h gt Sl 2o GBSty e i
REN f 425 d ' luid .

BT G407 RO PERR, HERRL IR, Endl o
e | .

29k R0 Al EXERAEAL OO DRLPTIR NG i

Eﬁir_é%@'ba%ﬂ%%feﬂﬁi RN engy iRQHY bRyl st @%@ eaIr%gnggfﬁs heat

1
inside the rod structural body"w th the Shortag

srehdngeahwieh ahd hleowas pargg of o elad r@ﬁgmn@%rmaﬁw body,
OF THE | NVENTI ON The present invention relates to

au¢h wisdsaibatf shedlemgenrfagiet bf tthe dastlhm af lalesst irbadrs,r of aga, or

fluid storage barrel, for being close installed, or
@H‘Hﬁ@aghwi Steapge facibisies il pands, neganvalrsy eieflwid peelsr gy

@?oi)rd]}é I nstal | eg insoil of 5 shallow surface of the
gscrgptipn eihe Prk At o sea, or artificial fluid
faciliti f ] [ flujd
Sool DA, KBGLphagR SimBERiSy, HETRR Citkadluft Yifane; parrel
. el p .
Sl &L B nptui PR FORCHAY BBl QDR 81 B el By Zpurtyee of
fieeamh, ongalYs eXOBRNOST sbg bRskahked fINRI derhpe facilities of

structure of the relay flui'd storage

ponds, reservoirs, or fluid pools, is usually constituted by rod structure in
solid, and only the rod structural body performs heat exchange through
transmitting thermal energy of the natural thermal energy body to fluid
piping installed inside the rod structural body with the shortages of small

value and slow speed of heat exchange.
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10 barrel tenporarily storing thermal conductive fluid
for external flow, such as tap-water, or water from
rivers, |akes or sea, for performng the function of

f‘ﬁé‘r'rr;f”éné*?;irﬁW@%ﬁﬁ&?&hﬁ%ﬁ@ﬁiﬂ%b°.Ws

. | ray _

t ner e sibic Rbutiple R85 L& e iebhBg chtah{sa%pafe the form
A S A o
i QRO Heameht P AhfaheRérnexNChaagS %ap M@@aﬂd&?ﬁﬂ&im of

energy of the natural thermal energy body such

shillowf seifatd avf duws feactd, afr tdkeseaiviehs, or seakes, amﬁmal fluid
rivers, or sea, oOr artificial fluid storage facilities
sifomgfnd&cﬂnbs&wﬂpmdsorzefslemqjiqgoor stlutchepadiey mal vertical or
conductive fluid in the relay 20 flujd storage barrel,
gavmvaard &&lmﬁnaomelmwgmeﬂnomer irokays fluidk storege sbarrel s

Giei VO fhlehsh eBinuanoled et iRBsicns BuidPHges a thermal
% R SRR R 'tﬁgbﬂﬁéﬁ@ﬁ%"fa‘:ﬂeﬁ# %”ﬁ%i% storage
LA B PIRERHAY By PO LOBETR D s

h@ tfabewﬁﬁatf(‘(ﬁ %at%heﬁbhﬁﬁﬁ%rscqaﬁé@tdrVge:ﬁ| dofl p&fdQOhMg the
a seni-open flow path system or the system can be

amgtiomstfahliedian t vapsmptoragetbas¢lhmutall ed donsipligivnghermal

facilities, to punp the thermal conductive fluid in

ch@'gyebagly,f the dﬁ@mlaeg@rgarer@lhangem e ingistl ed amtb catr keast one
hethermal nductive fluid to forma cl osed flow

'Ealﬂ pépietar the Ri Mo SORAPTHERN fondwsm Waesh, to perform

F%%%[ %ﬁ%ét@ﬂﬁf@@w P Qe BE RS bletags Bl ihdShe fluid

B SR L0450 o L PR Y
yoleﬁfé“ﬁ‘é‘tglﬁé [ {héPRdal %%%)}e HgdSL@h A& Eé/l'@%f@l% | 10Sy surface

aoc ding to the present |

8f tieeurtdl osdhesRtiCerdl Wseh, anagiher! TRNE. st fEQ:thes of
the thermal ener gy exchanger (705) constituted by

pomdal repepioigs, cacitordpoglst thel thdrhenl proeslewtivierfeint irothe rela
Fig. 5 is a structural schematic view of an
ﬂbrt;b@mf@gc basredwingh tidaphenleal oeneatey foxe nayes 18(1@65)1 sea,

con tituted by wavy pi |ng according tqQ the prese
HUBR traaﬁonﬁwunep?% oy TR e QP ﬁé’é’h@ﬁ&\ SYSTOME TG easﬁstem

FURRS L IR0, LIS 12, HheT L chera, SXSIanaRt e v
ﬁltpgl {9 r%lt\%ltlgven ﬁﬂﬁ?ncﬁﬂﬂﬂcéﬂd?ng Rty cRGiEe" 8¢ Egn{poed fluid
ﬂow by a switch valve), to pump the thermal conductive fluid in the relay
fluid storage barrel to the source of the thermal conductive fluid to form a
semi-open flow path system, or the system can be only installed with
pumps, but without random pumping facilities, to pump the thermal
conductive fluid in the relay fluid storage barrel to the upstream source of

the thermal conductive fluid to form a closed flow path system.
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Fig. 7 is a structural schematic view of an
enbodi nent, show ng the thernmal energy exchanger (705)
constituted by a thermal conductive structural body

s SOPRAE ALY B ARERDARRSE
Tl eT g ) ARt MiRERRMIE R ps BRI Pol Shoflidg 1he basic
'éﬁﬂ%fur@"’tﬁ‘thérbr@sé lig¥ehdiyhd storage barrel (700),

wherein flow'guiding structure (730) for guiding the

f1 owres 2 i gre@liond|widwt 6f Fiw:fromtop to bottomis
pl aced” 25i nside the relay fluid storage barrel (700)

to compedtistahetriibuirdl seth@ha(i?0dirwaod/aor etrfvedilent showing a
outlet (702), accordi n% to the present invention; Fig.
chénnal eeuglyomathanigen (005 Ficgns@tuted dry 10type @iping, according
structural schematic view of an enbodi nent, show ng
{mLae pres§RbiRENitNer mal ener gy exchanger (7050) is
constituied by two ?0 ﬁros ed .U-t%sﬁe pi Egna.with 80 .
degr K Hig I&Wég{a SEREME, FgVeY PhéNpTIBse fment, showing the
[ I on..Fi g. i t I i€ vie T
U ol AR B TR el o
.(7050) wthin the relay fluid
gﬁ?%gﬁgaﬁrt‘rgeHw&OO) is installed with two fluid
pat hgy s5 iA8e@RGMAl schematic view of an embodiment, showing the
thermal energy exchanger (705) constituted by wavy piping, according to
the present invention;

Fig. 6 is a structural schematic view of an embodiment, showing the
thermal energy exchanger (705) constituted by U-type piping additionally
installed with thermal conductive fins, according to the present invention;

Fig. 7 is a structural schematic view of an embodiment, showing the
thermal energy exchanger (705) constituted by a thermal conductive
structural body inside installed with flow paths, according to the present
invention;

Fig. 8 is a structural schematic view of an embodiment, showing that
a fluid inlet (701) and a fluid outlet (702) are placed at upper part in a
relay fluid storage barrel (700), wherein flow guiding structure (730) for
guiding the flow of internal fluid to flow from top to bottom is placed
inside the relay fluid storage barrel (700) to connect the fluid inlet (701)
and/or the fluid outlet (702), according to the present invention;

Fig. 9 is a sectional view of Fig. 8;

Fig. 10 is a structural schematic view of an embodiment, showing
that a combined thermal energy exchanger (7050) is constituted by two

crossed U-type piping with 90 degrees difference, according to the present

1
(P]
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of Fig. 11; Fig. 13 is a structural schematic view
of an enbodi nent, showi ng that two or nore thernal
ener exchangers (705) are installed within the sane

reY&Hui d storage barrel (700), according to the
pres%% 1Pvignt g?mctx%%’l: S%i’leljh trcugfé\&? e(f['{ érg%aﬁ]%(ﬂil&an \Ehowmg

|
e
tthedteragal bamner gX%(;EVFShﬁﬁGaﬂ[ch A @b eﬂulrdlsﬁﬁth'v@@fswab@ordmg

a sw tch val ve (71 according to the present

toden present LibFigiont6 is a sectional view of Fig. 15;

Fig. 17 is a structural schematic view of an

enbobiigrelt is s oviioraltHaw ohEig.IIUi;d inl et (701) and/or

t he ELUlgoutlet (702 L t he, relayf uid storage

barr 18 7H0P @sHUCHYEhISC EmﬁUtChVHf"%\M t&h %tp%mems)showmg

BEHEBF bt N el S 5key! BXEMgTs (185 Biosirdya i writhin the

§§1 %%Hfgl\ﬁéc?vﬂa 5%@2%%%‘1’? rétc ofcﬂﬁg'tg%% ﬁgé%‘ﬁ%ﬁ invention;

|nIe 7 lze valve (802) is
I nst gllé e%l?astétgﬁé@(%rf%l‘geoutfe{@?%m and with-fl ow

pi pi g (890} 4 striueaigl lseHehetiveeitv e &oRhiddiald®, showing
val ve (801) and the 25control | able valve (802), wthin

thee a €luag ihlaii(@08) analdger baiuidl otIE0)7,09% axforhdi ﬂgld pattheay in
present invention; Fig. 20 is a sectional view of Fig

g thermal emicegy exchangerd708¢ aue staldedmvith 8 switsh vé V@r(7 10),
en‘oog]1 ment , showi ng.that.the relay fluid storage

Bererelng ?@@1}@ PECSEOF {MEiNtiHst al | ed with venti | ation

30P1 P0G F2PLecrG0 AL i N, Present T nventi on;

Fig. 17 is a structural schematic view of an embodiment, showing
that the fluid inlet (701) and/or the fluid outlet (702) of the relay fluid
storage barrel (700) are installed with a switch valve (703), according to
the present invention;

Fig. 18 is a sectional view of Fig. 17;

Fig. 19 is a structural schematic view of an embodiment, showing
that a controllable valve (801) is installed at the fluid inlet (701) and/or a
controllable valve (802) is installed at the fluid outlet (702), and with-flow
piping (800) is installed between the controllable valve (801) and the
controllable valve (802), within the relay fluid storage barrel (700),
according to the present invention;

Fig. 20 is a sectional view of Fig. 19;

Fig. 21 is a structural schematic view of an embodiment, showing
that the relay fluid storage barrel (700) is further installed with ventilation

piping (720), according to the present invention;



10

15

20

25

Fig. 22 is a structural schematic view of an
enbodi nent, show ng that the relay fluid storage
barrel (700) is further installed with a backfl ow

exondiger? (b stehiraf Reha Rtk Biew 25 o menp showing
. I i.RI 0. dyw,th. . 5
e 210 PP B0 SRR L o
oot e doand ost o oo Pofl e i
olulied ('202y, agd 539?1;1?087(0799%@ ‘ba@l@ﬁb@@ﬁgﬁlihgr@g oh obﬁﬁ%cted with

backf | ow pi pi ng to forma sem -cl osSed circul

sysuem (il dh it beriemls arsealgyd bjvasdme backioivoituid outlet (702°)
according to the present invention, 10Fig. 23 is a
sndudpstieam éehdpaping of élmidfsoance ), fenpunspiog pegtial fluid
thah the r Ia fluid storagf tiarrel (700) is only kept

{hdhe e Ugth SEee xR aplgefV () 7ios ypstaprimt eongh kKbe dvackflow

HERLRECRN L ATEORL X REUN R AL -
ween - o 500)

RAfusuieht e ok B b %o dhe WGP RE . or age

?%B)FE%.(’Z@Q% 4 Qtrueﬁ&-ég%%&%ﬂegﬁeW%fbﬁ% %&ﬁ%@&n@tpgmwmg

o forma closed circurt systemw t

ehoarigy adhySTureng of&%bibhﬁfel (A00Pridigidy tigegthhePRSSIM energy

{
i nvention; Fi g. is a structural schematic view

okclaam gt @00 eartd thshbatloffo whpipise ¢BH0ipcynsegednvith thé dump
storage facilities (850) is installed at the 20

pokt ) Ibgemey heinstablad theivesn thieeback thywf fluidi ositlet 4362°) and
a5t BT R e i
B35 OV ol BpiRi oeRhinChiEh e baccton
PR P LSR8y o BaR (ARG it itk Ry enerey
HEBIMERE LGSO, ACORRAE Y 1Pt A SIRIATE | 4°

pi pi g, (BLE) a sthectueslopdaintageanBit oflan enfiRliadat, showing
facilities (850) is the fluid term nal storage

that i deicondsry eegmiving nlukl stahge | dilviidh (850) us dnprtled at the
(723) for fluid external flow,_ and auxili ari/ fluid .
pogitieg lughey than ihesofithe delset laahstoneg@darrel £906), dod storing

A R T2 BB A B SR b i
S, b FoSToochErL € v e of

;ggﬁig. (nygy %afﬁgﬁ%?‘g%lteﬁﬁﬁ%@%ﬁgﬁf 88 deHddiRient, showing
that the secondary segment fluid storage facilities (850) is installed at the
position higher than that of the relay fluid storage barrel (700), for storing
the fluid pumped by the pump (704) through the fluid piping (810), the
secondary segment fluid storage facilities (850) is the fluid terminal
storage facilities, or which is installed with a fluid port (723) for fluid
external flow, and auxiliary fluid piping (820) is installed between the

relay fluid storage barrel (700) and the secondary segment fluid storage

-5-
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5Fig. 27 is a system schematic view of the second
enbodi nent, show ng the operation of air conditioning
cool ing towers connected in series, according to the

resent j.pyention;, and Fig. 28.is a structural
Senibass (850 decording OrihsdREHI INYABMPRY t hat an

o B2 38 Yl SPBtmadisofeWank Biefiig Hiabognés, Howing
1 on. i t ur al .

MESSREONET 8P o SR A s,

Ebé@t‘ﬁiﬁg@é@%g?@&"@h@ﬁn&&ﬁ@n;i s formed to a | onger

two-step structure having a |arger top portion and a

smal F?. ROt tom poktenonschanghtide/ibap ofofte @Bcéierafbolinent,
pl aced on the surface of the natural thermal energy

blooly ing 3he hepdrativanopait iconditsomphacedolimg dottes namarated in
thermal energy body; Fig. 30 is a structural
seMhehdcrerdinggodhe fivesgsdar erien; aibwi ng the rel ay

ornmed to

I 'wg: Cid 2 ¥ e Shetial Peglueliar gt fé?pilrbgﬂ{t?%ﬁg&ﬁ’& ghowing
IR SR BTRACTRATH S S00pTif Boafitq sifpnd LS heledhuid siprace
Bk (@)(;Y'd)%?c@rrcﬁng:tg?ﬁg E'r%’gse‘i’ig 'irgfer{liac%rﬂ ral thermal

ener gy ructural schematic

vi eviof. 28N SeTHQdERAL sc RN Yidh @ a8l AXbbUhEn S SARYR: the

barrel” (700) is fornmed to a | onger two-step struacture

reyy juia Srggs Uaorel(@00) 08 fanthed eimal logipebatdcnslep structure
ortion, the larger top portion of the relay fluid

g@‘oungge laagere oy 180Yions asd ppomaterbpotogaportio?5and the top
structuyre (1_1002@,9 and the snall er bottom portion

oW nrgO big Blegedian he st faee of the naferalethesnst gyergy body,
ody; Fig. 32 .,s a.structural schemgtic view of an

f@\?%%‘it%rﬁ?f@ﬁ’ow EH@C?% wnipdng \natyral dheingg ﬁ?rgﬁ%f}éw;

(700): 1 snfar cen hape; Fig. 33 is.a
Strubgur S SRR SRR B vent am srmhedidinmingRife the

e fd ui.d st 7 LS, fkorned.tg
LB at ReBt (TP ds JPRARY, (o ThpbR PSR Arfhuure

frdng34 [hioed & poltbilarkC el W f g '
enbggi rrenEtS% shgvmbng thea relay fl uﬁ ‘g)bglé{g? égﬂgg’r rae‘Jalt of the

la7@e) top portied hied atheewehsk tshafbsroibdieanepSRRRE connected
t%te[‘éj\?/%ﬂl{ra?ée placed into the natural thermal energy body;

Fig. 31 is a structural schematic view of an embodiment, showing the
relay fluid storage barrel (700) is formed to a longer two-step structure
having a larger top portion and a smaller bottom portion, the larger top
portion of the relay fluid storage barrel (700) is supported by a gantry
structure (1100), and the smaller bottom portion downwardly extends into
the natural thermal energy body;

Fig. 32 is a structural schematic view of an embodiment, showing the
relay fluid storage barrel (700) is formed to a cone shape;

Fig. 33 is a structural schematic view of an embodiment, showing the

relay fluid storage barrel (700) is formed to a reverse taper shape

-6 -
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5Fig. 35 is a structural schematic view of an
enbodi nent, showi ng the relay fluid storage barrel
(700) is formed to a reverse trapezoid taper shape

ree~dinensian | yhedron. DESCRI PTI ON OF MAI N
%ﬁﬁ%@%@i‘%@%m: Rel ay fluid storage barrel
(701)Riq( ol iy bk ' '
(100K IRy i ORI PN B roving e
C€R3) fluRIktoedb &/BAEl Yor ! : TN
Thpeét?mallll enerég%/ exlcha(ﬁgjé)r@q?;?g??é?%gltge?%ﬁ%eog()ﬁyé%la o shape
Gamictnlet abl e val ve (720): Ventilation piping (723):

Fluid port 20(725): Ventilation switch valve (730),
(7301)yg. B osa gliudiurg! sehamatic eidwrofgui einbgdiiment, shovahg the
internal fluid to flow fromtop to bottom (750): )
B %M\ﬂp‘itgf%@ barrel (760) :1s Hewmachsal attevarseeippezoid taper

shape three-dimension polyhedron.

DESCRIPTION OF MAIN COMPONENT SYMBOLS
(700): Relay fluid storage barrel
(701), (708), (708’): Fluid inlet
(702), (709), (709"): Fluid outlet
(702°): Backflow fluid outlet
(703): Switch valve
(704), (714), (724): Pump
(705): Thermal energy exchanger
(710), (801), (802): Controllable valve
(720): Ventilation piping
(723): Fluid port
(725): Ventilation switch valve
(730), (730°): Flow guiding structure for guiding the flow of internal fluid
to flow from top to bottom
(750): Backflow piping
(760): Heat insulation member
(800): With-flow piping
(810): Fluid piping
(820), (830): Auxiliary fluid piping
(850): Secondary segment fluid storage facilities
(900): Fluid source
(1000): Natural thermal energy body
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25(800): Wth-flow piping (810): Fluid piping (820),
(830): Auxiliary fluid piping (850): Secondary segnent
fluid storage facilities (900): Fluid source 30

(PR T 5Bt IBoor i ng tover (1301): Hgn
ST TREb R UMY RREr toni ng devi ce (2000): Control
dexd ce H300Rhpdeshigenahtes oA t

(1202): Cooling water outlet

(1500): Air-conditioning device

(2000): Control device

(3000): External conduit

(7001): Bottom portion of relay fluid storage barrel

(7050): Combined thermal energy exchanger

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The conventional embedded vertical relay fluid storage barrel
installed at natural thermal energy body, such as soil of shallow surface of
the earth, or lakes, rivers, or sea, or artificial fluid storage facilities of
ponds, reservoirs, or fluid pools, is usually constituted by rod structure in
solid, and only the rod structural body performs heat exchange through
transmitting thermal energy of the natural thermal energy body to fluid
piping installed inside the rod structural body with the shortages of small
value and slow speed of heat exchange.

The present invention relates to a vertical fluid heat exchanger
installed within natural thermal energy body, mainly to a fluid heat
exchanger with the form of vertical relay fluid storage barrel for being
close installed, or whole or in part placement into natural thermal energy
body installed in soil of shallow surface of the earth, or lakes, rivers, or
sea, or artificial fluid storage facilities of ponds, reservoirs, or fluid pools,
in vertical or downward oblique manner, wherein the relay fluid storage
barrel is installed with at least one fluid inlet and at least one fluid outlet,
a thermal energy exchanger is installed inside the structure of the relay
fluid storage barrel temporarily storing thermal conductive fluid for

external flow, such as tap-water, or water from rivers, lakes or sea, for
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(7001): Bottom portion of relay fluid storage barrel
(7050): Conbi ned thernmal energy exchanger 10 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The

SAPYERN Py FURELER o by ifhe ¥ entoblip Bl Buupied

i et T
Qbith 1 RORHDne BSGH ) n'igt foF thé Lth@uﬂﬁP'c%ndhétNé Uﬂhid)’ passing
constituted by rod str ure in solid, and only t

thebughy, uotpar&drbbdyt peclizarpmswittatheeftehiningehet vl op Gﬂmd storage

transmtting thernmal energy of the natural thernal

énerady anoldyhe oflfiiduiid ﬁneplneéay rduial Isearagpsbdeet heerfouns heat
pbody with the shortages of small value and

st ructural
aﬂ%%%éﬁltbf th@eﬁtet@aéh%rrﬂjgy Qﬁgrh@ mtegdnthermadenesgy body,
g A P i A
f f L. rel
E?%ﬁgﬁ% B TR LR s o

| ns al'l e(g{l n soi g?hs aI I %)g\fggwgﬂ’dm%? B?ﬁfgggsgg N tapwwatel

lo@k\%tel rir-yer Sivedd, 1aR8s Ppaeallcadl Eé fl aﬁd&h 0§ Bﬁ\‘hﬁpéd % APem an
facilities of ponds reservoirs,

weehi flalw grath ovystemd @blthqwmnnean b@elt@tmziﬁtﬁ)mebampmg
fluid storage barrel is installed with at | east one
faciligies rﬂnﬁ araildationeldy tinstadletll wiith putripst (inaludieg rakommon
ener gy ?nger is installed inside the structure of
PHénl?é’l maling didragd pampsd tlempdiewi by aswriialy valve), to

Pifinaie FRGHA farahictanfl e b € el sided arre? fo the
T Rl o
Eﬂﬁ@ﬂﬁ?' oﬁqﬁég%fﬁéﬁhﬁﬁﬂeﬁe ﬁfs@zllil Eﬁ;ﬂl 3ﬁl§t without

'urd pirpi'ng for the t e condu
pasddmIp &1&?@[&@*1?{:10{(1@165@9"{6 Pumpedle &%@Hﬁmgﬁm\éﬂubﬁv%hﬂuld in the

fluid int felay fluid storage 5 barrel

félaydluid stoegeehayelf louihe wistireage sbardeebf ﬂwﬂm msz imeﬁtluctwe
exchange with the thermal energy of the natural

tlhied paalfo @n@@psmwwga&hsmesm | of shallow surface

of the earth, riv or sea, or _artifici aI

f 1 ui 805l aa&tlcfaé wﬁt head e g@s msﬂ?z‘é@@ gbut!a@ ngfural thermal
fluid d

fil%ﬁ!ga BEg issr%aaﬂr% St yceewgﬂ?‘ g S fdlVing:
form B opth o @E%%p@i I ep e AR A M o basic
KeBtrura Ao %%&an?ﬁﬂlbﬁltéﬁg? drhe aas%'nb'n%[‘@liéw of Fig. 1.

Installed wth punps (inc common punp an

ekihegvie hoiée dhnawiped, fileuhdid bompaneatsmdede: val ve),

to punp the hermal Gonductive fluid in the rel ay

f | ui d-Beyadghidastoehge cbdhel (700): made of thermal conductive
material to be integrated or combined, wherein the relay fluid storage
barrel (700) is a fluid heat exchanger with the form of vertical relay fluid
storage barrel for being close installed, or whole or in part placement into
natural thermal energy body (1000) in vertical or downward oblique

manner, and the relay fluid storage barrel (700) is installed with at least

.90.
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15 source of the thermal conductive fluid to forma
sem -open flow path system or the system can be only
installed with punps, but w thout random punpi ng

A8 Bt e bPo PR addendrot it el sdbrlan ibif;?ce@tering
S, LT ) MR ERTLE, SLBSEE U
L()V'@_I Pld BN dD b i@ pbYERlod Rﬁ{/@ia{ha%nﬁfagbfttﬁg%ggéw Buid storage

asic structure and operation are explaine
balded\700), and tle dluid dstle G?U@@Sdh%mi%ﬁoﬁaihesﬁbﬁﬁ%h' kigher
vi ew show ng the basic structure of the presen
itlmewre ttdtowt, thenck &y dlui2d sterage batrieb(A00 yicewiot Frga, b prevent
As shown in Fig. 1 and Fig. 2, the main conponents
thee1fhdd: abweRghasy vithindthst oelageflbatl stiragg dyrrelnedy)) from
of thermal conductive material to be integrated or
SGEHRHER; ADRFRETR R he relay fluid storage barrel (700)

is a fluid heat exch er Wth the f.orm of vertica .
rel a&“h%%&”@t%’%&@g Eglr%r%h s 16 Yn&louéﬁi ogggf%gﬁsbaﬁ'fﬁLﬁoo) 15
[ t .place | Nk Q :nat t her .
Sontt0nLE 8y (heBf) ‘b BLr PBlke! ShOyBENERI I qRbmping or
v i @ e j e ha 4 L Stamfs
PoTal T R aref caEyeteiid InsRgaan ST Eraus) “ath pientia
Uefdstenoaeof bypenput7Cet) KelA2)inket et 4t e bl inet vﬁ'{m) and/or
| eaving to performfluid exchange function; in i ch
theeflititdiodtlen( B2, 70 HrivesthienHuad fretiqaid state, pmsgddeoms state, or
| ower than that of the relay fluid storage barrel
WG@ {0 gaBRQUfestRli M Bafcoss tp70pyidi $aten®rgiureping, arhasop, or

sition higher. 5 than that of the relay fluid
g"%é‘ls B@nﬁﬁtggmp(“?%di?‘f"é?{tevi ce versa, to prevent the
bar raraie o8y Sprd fhmbth dhfey. Sxlifidies o149 P8P quid by
il . ‘ . b |
CYBb i PESEUNG IR el i R B dati g ey oe ©
( ZOOﬂ)thftheHHHPé@&ggﬁ eﬁ&aﬁ%@?(msmwi’nd@éi@lgﬁé‘nﬂﬁow paths for

external pressure, “or gravity w th poten

fluld preving thayugh, pomer(oi0d hebebchdmst withateauidh@ the rel
quig inI%t (70%1) anrrglror thg qui}jﬂogﬁlet (%OZL)U, to ° ety

duid starhge tlavied (7A0D; the thestrat eneogy gaskougers{A1®, isatirectly
l'iquid to gaseous state, or gaseous to liquid state

@@}Stgmﬁgii Ep,)g,th@gstrgpwp irtubglarstiownpaths ipanyarietyfologeometric
Kb odne NG G e ML BHBNEGRAT 28 FHiai eit e strutiural
{Slefarld Yiedy %tf%%a&%b%ah%%lnt,(s%%(\)x)iﬁg the thermal energy exchanger
(705) constituted by U-type piping, according to the present invention;),
or spiral fluid piping (such as Fig. 4 is a structural schematic view of an
embodiment, showing the thermal energy exchanger (705) constituted by
spiral piping, according to the present invention;), or wavy fluid piping
(such as Fig. 5 is a structural schematic view of an embodiment, showing
the thermal energy exchanger (705) constituted by wavy piping, according
to the present invention;), and/or the thermal energy exchanger (705) is

constituted by U-type piping additionally installed with thermal
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---the thernmal energy exchanger (705) has i ndependent
flow paths for fluid passing through, to perform heat
exchange vvlth the fluid in the rel ay fI uid storage

%%”ihi‘ﬂo BN B diBhy thed sl TAIo St atb ow of an
ety aﬂg%ﬁ.{ el as&egws&haﬂg@?ﬁo%rﬁé@ﬁ (8 by
sehepat bep M'ge%dﬁxtléﬂawb%tﬁﬁ@éi vﬁﬂ‘?%l‘i‘@nﬁﬂe ddiRIUBve fins,

ener gy exchanger (705)" constituted by U-type piplng,

accordinpg té otheheprpseseivdmieny,i and) therals@id ahefhul denergy
pi pi ng ?such as Fig. 4is a structural schematic view

@Kchmg@sdﬂ@édumﬂ,ousmdmpa@ athensthlbedravitledrdyinlet (708) and

8 &705) constituted by spiral piping,
ZQ& ( 89he present i nvention;), or wavy fluid

ch as, Fig. a str schematic vi ew

g:° p'alggéh«fﬂo TRk en lrgampﬁgh%rw@rt @%S dierly exetitHigst by a

I A Rt
QF}@& 6%15@17 Qﬁ’é Sftlﬁ c?q)rél%? W?U8:) uéﬁcﬁj 1{?% A PELRLP(P89), and/or

thellntlelth::rllductllve fins extended from the thermal conductive structural
body (such as Fig. 7 is a structural schematic view of an embodiment,
showing the thermal energy exchanger (705) constituted by a thermal
conductive structural body inside installed with flow paths, according to
the present invention;);

-—-the individual fluid pathway of the thermal energy exchanger (705)
1s installed with fluid inlet and fluid outlet; and

---the fluid passing through the fluid pathway of the thermal energy
exchanger (705) is controlled for pumping or pump-priming, by way of
external pressure, or gravity with potential difference, or a pump being
installed, to individually drive the same or different fluid in liquid state, or
gaseous state, or liquid to gaseous state, or gaseous to liquid state ; and

---Control device (2000): related to control device activated by
electrical force, mechanical force, current force, or magnetic force, for
controlling the pump (704), wherein the control device (2000) and the
pump (704) are installed simultaneously.

For the vertical fluid heat exchanger installed within natural thermal
energy body, there are one or more cylindrical relay fluid storage barrels
(700) inside installed with the thermal energy exchanger (705), and if two
or more relay fluid storage barrels (700) exist, the fluid pathways in the

individual relay fluid storage barrel (700) are series connection, parallel
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conductive fins (such as Fig. 6 is a structural

schematic view of an enbodi nent, show ng the thernal
ener gy exchanger (705) constituted by U type piping
addi tional Ly instal llé’ig W th t_her_ma&l conductive fins,
SODBRANAG PLsHE-PrELlsh ConRGEHERONNPTElAnd ( he above

are {rdeSrrEe dnT ORRORlabl huS 410 P BRRE operate
g&pgifne or diffei‘éﬂettyggg TRy ?)ﬁ%iﬁ frqpapger (705) is
Irectly constitu by a therng&l conddctive

strucl-tid@t Rebhd HsHddbaShad | | ithi
installed with the fluid inl et@?e\(l)“g;aha({r}ddeo%gphﬁ%}i% within

olue Iretay(f10R) stoangd dark0 (706 reid ¢odoluded vetof iws or more fluid
extended fromthe thermal conductive structural body
Petieways erisg,. inrlivislual Stowquaihdb isstadedtwich viled iof etamd fluid
enbodi ment, show ng the thermal energy exchanger (705)
O8f&ti t ut ed by a thermal conductive structural body

inside. installed with flowpaths, gccordingto.the _
presé‘ﬁ{f EntiCohVp; 0510 #ZUIIEH?‘ Vs vehing theataliy fuid

Lok, Bl T RURE 00 alhOBh, R ML Pesets ror
i 3y Ly of the thermal

éérl]lghre S%@‘gi?ﬁgﬁtg%%?%g?g :&E S%:iclr)l%ttg(r)@]?%ﬁc} or punpi ng or

punp=pifl thdre, ady tdYoPfmerd eluial pRERSSH &itldh HAYekY fluid

with potential difference, or a punp Bbeing

Rirage dbdrel, (T40), nHe vildidlgaghdaiyy earehsersmeonsiection, parallel

different fluid in [iquid state, or gaseous state, or

cpgoeetian gassespaalebconnegideous to |iquid state ;

and ---Control device (2000): .related to control

devi Eer Hag iverie thyideheaiterdwngeningallpg orishincagtural thermal

%ﬁ%ﬁ’gﬁfow%&ﬁ?&@&%{a&ﬁéqe‘%é& Ioegr L‘f’é@?&gﬁ%cﬁm copsfituied by

4 i . .
AR SRR kTed O 5Rsr AL bl 0B b angllyid pathovay is
gaggm&g%\mﬁ RIgd %ﬂdi&qnwttq;ﬂoor%g%fqlcy fred ﬂhﬁ%ﬁﬂb} gﬂ%gy %ng another

ody, there are one or I ndrical re

flugd pathbgy I LIrstdIkQOW TN UEe inlBs T PO g dnWi fliTdtdiR]et (7097),

thermal energy exchanger (705), and if two or nore

r el alyof the destical dhedbarateachan@l) iestaldéd willgnf hatuehl thermal
pat hvvags in the 30individual relay fluid stor age

ergizy bpdpotheaflaid anlass(Wonnaed itha, flpiar alitlel (702) are further
installed at upper part within the relay fluid storage barrel (700) to
facilitate maintenance, and flow guiding structure (730) for guiding the
flow of internal fluid to flow from top to bottom is placed inside the relay
fluid storage barrel (700) to connect the fluid inlet (701) and/or the fluid
outlet (702), for ensuring the flow path between the fluid inlet (701) and
the fluid outlet (702) passing through the bottom of the relay fluid storage
barrel (700) to prevent the fluid at lower part within the relay fluid storage
barrel (700) from stagnation; (such as Fig. 8 is a structural schematic view

of an embodiment, showing that a fluid inlet (701) and a fluid outlet (702)

are placed at upper part in a relay fluid storage barrel (700), wherein the
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connection, or series-parallel connection; wherein
---the different relay fluid storage barrels (700)
i ndividually operate for sane or different types

s CREREHEebE RV 6o anRes ARG frahudret] BEg o ow
5L BT PSS oo
lcaahatl ek thd‘irflb%’f—b li)rﬂrﬁi/oﬁ&% fibsu @uﬂ%ﬁ S%%‘%, accordiﬂé to the
---if 0 way s thint

-if there are t nore tluid pat

petaynt ihuéstion,ambBidar ised sécfial viiowiofl Biwalg; ¥ Wihékein
pat hway i ndividually operates for 10 same or different
t ypes—-fhaii fisipapstingayshroflighic asmine combinédt hleemnalr ecnergy
two or nore fluid pathways within the relay fluid
sKehapge 058 1p7ibe)samteelpy flwdpdorgeysaele( HEDi iaslude two
connect i[grjlt&p£ar.aJ | el connection r ser.ies-parallel

O™

O5HRE HiPige Which; 25 Papllel andatidexen siflferparallel and
i I, ed wi t hi ; | t. | . b h

053 AR SOBETRLC TS R b
nthaliEPkut W 61 GG ShbbNE AP HRS cdrfoitli thermal

EROD)y @;E‘@haid'g%rf('???g) %Uéd)r?sttitlﬁgegpliy t%%i%@é’échﬁj—%ddé‘#)ﬁ)dp% with

pathway is installed wwth fluidinlet (708")

00t degtre€y @ffererfoer acberdiagtiocle hlegbnt heaintRiehandef two or
installed within natural thermal 20 energy body, the
fariedliinl path@ys) exing intevitdial Ouslipheétwdy 62)nsaaléed with fluid
further installed at ,upper part wthin the relay fluid
stist ané (hadraytiqtzony individedlly opeetonion smmace, diffedent types

s RarDRIPGORaTr (e a5onia b (oA BOUCON SchrRBs view of
tife CPferdipdie f e FaP o RS 6 Cirambnesd, Rafifhil® Shergy
e QPN R LR YRR 0Nt
Whigh BE6 TRMIYPath R yE eA@briilng & alteomg@mbﬁfvreﬁhogl?gggilfﬁgd12 is

prevent the fluid at |lower part within the relay
ssocAagealbaenebl FT790)1;§ nah st agnation; (such as Fig. 8

is a structural schematic view of an enbodi nent,

showi-rid thisat e twid dbri maee {70l patindags fdfuile samleetombined

702) 30 are placed at _upper part in arelay fluid
ét“-‘éﬁ%i’éeefk%gy e@pxc(hﬂ@@}:? (\mgBkiiﬂ%‘hﬁesame relay fluid storage barrel

(700), the fluid pathways are series connection, parallel connection, or
series-parallel connection;

---1f two or more thermal energy exchangers (705) are installed
within the same relay fluid storage barrel (700), the individual thermal
energy exchanger (705) includes one or more fluid pathways respectively
installed with fluid inlet and fluid outlet, and individual fluid pathway
individually operates for same or different types fluids passing through;
(such as Fig. 13 is a structural schematic view of an embodiment, showing
that two or more thermal energy exchangers (705) are installed within the

same relay fluid storage barrel (700), according to the present invention;
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flow guiding structure (730) for guiding the flow of
internal fluid to flow fromtop to bottomis placed
inside the relay fluid storage barrel (700) to connect

adBuret 8 Bl S Rienl T “ana’Fl g o (s e
ot st AR Blo o e Gty Yibpby Tt ahiiRuretied

({980)kht RabRer S 8Pa1 I8! Y efgeuﬁéifréf or (me Rl g&?@{g%ﬁ of the

i ncl ude two or re U-ty?o pi pi ng, fch are

andividd thyrishtenciar akéigdngnrd M59ckederies ©hAss8on, parallel
with angle difference, (such as Fig. 10 is a

stnoettiwm| orssehesapdrallel ewnodction;enbodi ment, showi ng

that the conbi ned thermal 10 energy exchanger (7050)

i s conthd tilitisd paghwiags cpdssed herysé pheigyg erchangers (705)

degrees differenc. accor di to the present L

i aked SHGInghe diffort %ﬁ‘rlayrglglédfstm%epé@mléﬁ Ofkiiggividually

indi\{i_dual fluid pathway is installed with fluid inlet

SRG"%Fui d outlet, and individuall y operates for sane

or djf . i [ ;g such: .

B on TNE Y WSS pts RARE, PR PAGHEN 1S HidoMual fuid
speyeTeny he S [ - Lner .

B e A ISl TR RaTR ey AR M dsran relay

Blaid storag®Ohrieds (TEal led with two fluid pathways,

according to the present invention; and Fig. 12 is a

sect i-ethal fluicepatdfwdigof e thamdalf endrgyecsahenpers G105) within

nore fluid pathways of the same conbi ned 20 ther mal _

riiessttn aelger fﬁads@t)orageth@‘rgbné?%) ayref beiids connection,
storgge barrel (700), the@il ri d pat hways are series
PoTHhEE COBRECH R 01 WricsopHatel SANNEFHQRrANS - par al | el

connecti.on; - ---1f LWO Oof nore therma ner
exch’éﬁ%lgr 31%19%)55) A% | ﬁ’é‘{:’ theah?/vi PIINEt ﬂt @’ﬁnéﬁ%élil%ly energy
. el (706 i vi '

LA 000 S0t W el S PSS LI (60) e
Badi h Ve Yy HEW B i ghaynkst :

PR et e VF‘%‘JY?%Y%‘&%'&%%"})U) 161! plfitbing or
podipvpelughpy opeva et tateraaprossugtf fer gRtvity REiSh potential
fluids passing through; (such as Fig. 13 is a

dilfarence,adr dehpwap ¢7 Wi)ebeinf iantedlddydo rdeinte thehfiwidsgin liquid
that two or nore thernmal energy exchangers (705) are

STRES A ISAECONT Blake, 101 d IBOgdrezasenay stata] o gassoagdo bispdistate.

4 ithonREEE S{s%ihiﬁn%ﬂlﬁ% r%%?%?éq%%:e?”(%?% ey fuichidlet (708)
705 .
AL B8, P R, A2 v o
VRO) vdlhe Igfﬂlﬁb ?s@f)gwg 95 fhe dAdyig Lé%heﬁﬁ?irc@i:ew of an
energy exchange aFe Series connection, parallel

&8BBaRAEAORhoMing hhegrePALR] | /8P id or
fluid pat hvva)(;s igé t he teher malrﬁgtn rgyeag{xdéﬁgglgeegg@(%%%?@(m%

diheteallued patliwanp ibhgedibeteia¢ tineigl axchhoger 6109)ag@ installed
barrels (700) individually operate;
with the switch valve (710), according to the present invention; and Fig.
16 is a sectional view of Fig. 15;).

As shown in Fig. 15 and Fig. 16, the fluid inlet (708) and/or the fluid
outlet (709) of the fluid pathway in the thermal energy exchanger (705)

are installed with the controllable valve (710) for control regulation of the
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---same or different types fluids pass through the
i ndi vidual fluid 10 pathway of the thernmal energy
exchangers (705) within the different relay fluid

R 6 Wl o e BB s
di ff @4 2nhe r\%lrﬁ¥allf Fg}c{jggé}ﬁé%%}eag%@ UG An A gﬁﬁgﬁl Brermal

connectl on, para or seril es-par

SHUNSE ) (R 36 Ut ans 00 4474, B o

bhaerets (7@ encludd ayciilavi o 8! anage daer shapds700) are
controlled by hunan or by the control device (2000)

for pinepshepesroptingrplaiynilngd shyragaybartelext7@0nanclude parallel
pr;ssure, or gravity with potential difference, or the

5omp Ol nesypasellabrodistal | ed, to drive the fluids in

st at £or 3r¢ g3lego8Tq SERgH evietag 000, thepdic ieBRiFe Snaror
HREFIRY PR R0 3 30 MR S08T e St Vaibe' GaBhibFodtio! the
A0 8,501 LY B S A o Bpening

shelbsiggt Batadﬁimﬁérfﬂi&r f1olekaté, 080 18NHneroltRe hél,lllﬁ.gd(704) for
out | et %’709) 5 of the fluid pathway in the thernal

PURTENEEVE RErgesr zﬂ%&@m@ﬂi@of patdihgdlowtdatd; besodrted device
val ve (710), according to the present invention; and
AYON6e centroseevicmaktivaed by decirickb;fprce, mechasical force,
shown in Fig. 15 and Fig. 16, the fluid inlet (708) X
GHHEBE [RI%8, OF unagReite Eerceush @b Kige 117) 1gi alspuehwal s¢hematic

S 5 SRS R RIS date 805 ho P g AT e i
DG RED PEPPUh NGy Lthe G EE By Erd0) e PRI vl e
V@tihopalybl (i) haatoRRDAR0RE bASEAL LAt dd) A Fhb! 4k is
t hermal ener gy “body, 't barrel Cross-sectl dn shapg&s

gécttdiﬁdr@é@yoﬂ?g@'_q’@,}or age barrels (700) include
circular, oval, 'star, or other shapes. 5The shapes of

t he Fet dye fdlay dlsitiastagecblamrelsy 70090 congbildbleasiblel @01) is
irnos?zfilé)c{ ar;o?h-epaﬂrildl ?rllleg o(%?)'l) and/or a controllable valve (802) is
installed at the fluid outlet (702), and with-flow piping (800) is installed
between the controllable valve (801) and the controllable valve (802) to
regulate the fluid flow rate entering inside the relay fluid storage barrels
(700), by way of adjustment of the fluid flow rate passing through the
with-flow piping, to control the controllable valve (801) and/or the
controllable valve (802) by human or by the control device (2000) for
opening, or closing, or adjustment of flow rate, and to control the pump
(704) for pumping, or stop, or adjustment of pumping flow rate; the
control device (2000) is control device activated by electrical force,

mechanical force, current force, or magnetic force (such as Fig. 19 is a

structural schematic view of an embodiment, showing that the
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For the relay fluid storage barrels (700), the fluid
inlet (701) and/or the fluid outlet (702) are
installed with a switch valve (703) to control the

ESBO6NbR: BRTiR o PRl ARt o LD Y iior he
tbawol @bk \@mg? (8099NL" Rlsedl A %Lagﬂ?lfe( [0t QPP end the

or stop, or a punpin low ra

SAH-TRIw gsipime (§EOPD) iAtaltad teplvedgViheec ARt Y8 ddYe (801)
el ectrical force, 'nechanical force, current force, or
angrnbe confrolladld salel (892F withlt the rélagtituidisuslge barrel (700),
schematic view of an enbodi ment, show ng that the

areonding ltetth¢ podjenandyontioimeand diig. 205s autdctibnal7 0w off Fig,
th% relay fluid storage barrel (700) are installed

WPth the switch val ve (703), according to the present

)R S5 8RE Fula Do 25 AR A iy @)
vial 1) Fhd | ed he fl uid

PSS 81, Al S S aBkEY AN BeSphs & agre flow

iﬂlﬁie@lelse[%g%;wi?lg?iﬁdlﬁa gqutl et (702), and with-flow

piping (8 I nstal "'ed between the controllable

val ve) bRftkingige thed F:v@@!iihg' thadheh Vid vai{-802) pifing (800), and
regulate the fluid flowrate entering inside the rela
fHan thestthridgeorhplotelys p439i0y , thbyugiaythef redely Wktidenbraple barrel
the fluid flow rate passing through the with-flow
ol ¥rfgr entercagor dtasting; control | abl e val ve (801) and/ or

| e val ve (802) by human_ or

thefﬁcotrolla . by the

cont bfoa:@w&éh@( vobyntesnopraithy rely driskstasaeoparrel (700),

A8 U g o8B ehope e ekl BR wiionfy ot (d00);

te; : : ' )14 trol

et DaPESA R Cen PR O FIE R HERT g BELEE (700), and
. ) e o i g g 19 i

AL P R O RN NG RIPTERy bR (AOR 9 Chow ng

t hat4Y H&justiﬁggﬂfeoﬂh&bmw ahwe ch®@hg ii8td N Alhedl @l storage

the fluid inllet (701) and/or the controllable Vval ve

baoe) (709) fatpdifednate theefuflctions aftdenifg @A) clasidgt he
with-fl ow pipin 800) is installed between the

contlF@n thebvert iddeny cantanper votallod Mabiie nedied thermal

802), w thi h | fluid b | (700),

Ty T elHE (b deintagirenel G0 /v the Gormg! anetey
[ ([PAVY f Fig. 1 h in.Fig. 19

EfaatBR YT e coidiutd by cinvapiied S0ty Bie siture to

: ; W fh- i pi trolled f

S g oo o o

bl ockh g iBRrk! @i‘@sspﬁ%%ﬂoﬁgskézf}fe%u@fﬁtﬂ@% r?en'é‘r{e‘i’%‘ﬁl exchanger

) y passing

pi pi ng (800), and then the urd conplete

trosougbludeesirallay oviklli as bquags Rajthet siiafRQ) for
entering or |eaving;

The shapes of the thermal energy exchanger (705) include parallel
rods or non-parallel rods.

For the vertical fluid heat exchanger installed within natural thermal
energy body, the relay fluid storage barrel (700) is further installed with
ventilation piping (720), the position of the ventilation piping (720) is

higher than that of the fluid source to prevent fluid from overflow, and/or
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2) blocking the fluid entering into the relay fluid
storage barrel (700), and then the fluid conpletely
passi ng through the with-fl ow piping (800); 153)

tial flui tering inta the relay. fluid. st
B8 afior vy leReTh ar Peflafioby s ¥hhes L Dadh oA does nor
L.t - d i pi -adj.usting the id.
R T R A B b R
Eioc 0 bheRICTABITTD, a1 b RARPENRS, 22t (725) s
icostral legdbyiluran rat by ahe tdoatmal denes 930000Yer Ehminating the
relay fluid storage barrel (700) and/or the thernal
aegnye exebangewh¢iOhye puepc@st)i tsupedphyz-oot ebe aleid within
or conbined structure to facilitate the dismantling
sl nedant Buighctorage baveel s¢7AMt wush s oEig.sd¢t isorm structural
AT el e R A
h t he t l . h 7 i ncl ud
43T CPO0bde SHeheh. v %ﬁf&diﬂgﬁ&eeﬁflﬁﬁ?q;g?&pﬁgﬁl (720,
i gy o | ed withi t | th
B SiREE R PRARAT I A, °C, or age barrel (700) |

furtper thaskealibfo W d ReyeOtdHA 'ePWnﬁhﬂé?‘gvimiélopl%tutrﬁlethermai
0) 1s 30 higher

position of the ventilation piping (/72 .
thargyt bady,othet fegayf Fluid sﬁcﬁ@%@ ai el FTOURN fltikdinkstABd with a

overflow, and/ or is further installed with a

bedtilbat flond swtlet h7020)y begid25 the itherihali ehatgeexwbtinger (705),
enter the inlet, the fluid wthin the relay fluid

teo et Onlet €702 0By pump (F84puansbihaaontsg! dbeiosuAP00), and
bisltorTBipibg Tiinsosnenpd wehcomuren (Gb) e Setisnds installed
bofwéld Thaatd W eruid outlet (702°) and upstream fluid piping or
fluid source (900), to control the pump (714) by human or by the control
device (2000) for pumping partial fluid in the relay fluid storage barrel
(700) to upstream through the backflow piping (750) to form a
semi-closed circuit system with thermal energy adjustment function; if the
position of the backflow fluid outlet (702°) is at upper part of the relay
fluid storage barrel (700), flow guiding structure (730°) for guiding the
flow of internal fluid to flow from top to bottom is additional placed
inside the relay fluid storage barrel (700), and if the position of the
backflow fluid outlet (702’) is at lower part of the relay fluid storage
barrel (700), the flow guiding structure (730°) for guiding the flow of
internal fluid to flow from top to bottom is unnecessarily placed inside the
relay fluid storage barrel (700), such as Fig, 22 is a structural schematic
view of an embodiment, showing that the relay fluid storage barrel (700)
is further installed with the backflow fluid outlet (702’), besides the

thermal energy exchanger (705), the fluid outlet (702), and the pump
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5 negative pressure when the punp (704) is punping-out
the fluid within the relay fluid storage barrel (700),
such as Fig. 21 is a structural schenatic vi ew of an

TR i RS A Rl SRt v i
NS S IR AU AR R
PGPl o ot e I SR ey i

Besiahb o ke lU( TOOULS Qlpstrédd JhraH r

ener%y exchagger)u(mé)) the fluid glﬁ?|6edt&(ﬂ7°:)‘g gﬂBinﬁg (750) 10
gurp @7 Gé)ni-coded heircoitt sphtedevivith (2@OOK anegy adjustment
backf | ow pi pi ng (750) connected with a punp (7%

denciéen, acconding loehielBebentviegnntibe. backf | ow fI u| d

out | and upstream fl ui d piping, orf
sour fﬁgw fly %f@ﬁ&lgf‘ol%att}% (FORp ip o) ingya lﬂdmwfbrtheb;pump

(18P Pl SRR Nl aB AT, Skl ey
PR S PP 50Tl i e o

@mﬂsmﬁem q@qhs@ped' ngé%y&le Bgékﬁbaﬁﬂ%ﬁdto'ﬂﬁlfet (792) and

backfl ow fluid out I's at upper

upbayarhl Oiid ggﬂhggﬁ tarfleld i3 (9005>Wo%tbnﬁkélgthe pump (714)
structure (7 ) for guiding the flow of internal

blyuhemao ¢t dw firroovniepl deviwet (2000)s f@d?u &nﬂghh@ fgrdin the
i nsi de the rela%ﬂflwd st orage barrel and if

tley pdsick storagd [ HZ6RJ towpistngach duntdL@h (hZ%Obanﬁlcswa@ipmg

R L
?%nﬁmeeé Dhe PH IO Ing bk By %ldr%mt@‘h%ﬁi%w%eé part
L PRI S S o o

PR RIS ) A3  l  ton

phﬁfcdahs@i@eth@)ie@wﬂawgforﬁg@@hire‘i WO@} Wrdl FuhkYosition of the
(702), and the punp (704), and backfl ow piping (750)
badidéewetluvd tduthet piitR’ 17{&43)1 lowsepags of shensdlay 1fddd storage
bet ween t he backfl ow, fI uid outl et (702f) and upstream
bwupld (PR nigreoflomy @uddingusigcieeo)730r priopupiding the flow of
artial, fluid,in the relay fluid storage barrel (700)
ms@ﬂtlé%ﬁ?t WUgH 19e t@d&%@lawsmrmmss(arslmp a@ec@n&de the

LRGP  Ba
Pt R P Ol A

s/, ket dhkgh t D
CI0ay kRt e FRak j‘%”ﬁ@%@%‘ﬁ%%%‘é&@%ﬂﬁﬁ” piping

h'é))p@tfmaecl@i (vVllH)thlenp@rﬁ €F14)sin Retiab ligdnbel waebett®n the

backflow fluid outlet (702") and upstream fluid piping

oackihev ffluwiddowdetr 2 pan) ,ugstreaonthod gipmgpomhd ?1114{) source

by hunman or by the control device (2000) for punp

(95 1tar pumpinge the thyids inuithe sedasadtuidasioshgg mmye (2700) to

upstreamt hrough the backfl ow pi (75 to f rn1a L
Whsisan et B %W%@&zbgg}]é{aggﬂ@aj% At circuit
t he n _of th backflo

S Eﬂ?gﬁesmﬁls e BubisBle Rt il abicating iifhe present
iﬁyggﬁ g barrel (700), the flow guiding structure

? for guiding the flow of internal fluid to flow
fromtop to bottomis additional placed inside the
relay fluid storage barrel (j800), and if the position
of the backflow fluid outlet (702") is at |ower part
of the relay fluid storage 20 barrel (700), the flow

guiding structure (730") for guiding the flow of
internal fluid to flowfromtop to bottomis
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25 (750) connected with the punp (714) in series is
install ed between the backflow fluid outlet (702') and
upstream fluid piping or the fluid source (900), for

punpi he fl.uid~in,the relay fluid staqgrage.baryrel.
( 700) B gl gupahib begnEFrEneripralien SR foblp! thermal
f.or i i A Wit iye r . N )
(R RS SeBhaRY LonthEmk! Bobler PRLISRET@X0) is furthe
$RsmuUeatdiothe position Kighel MBay@hdd 621hd kllad ABRE storage barrel
exchanger i ns[?al ' ed wirthin natural thermal energy
§609), Secengdaiy thegffaid Fumibed Sl?)ﬂftﬁgefﬁtﬁm‘gi (704 pshic3R®) fluid
is further installed at the position higher than that
phipioige(&ldan Mhuchl tlst seageldrprsegmenT M)id stomgstfaciliiges (850)
the fluid punped by the punp (704) through fluid 5
B} Pinsensesed; or GiHl-clpseddypedbnddeymaed memagel facidities (850),
st qrage,facilitie 850) is.the senm _-closed, or
PSR 1§ ypeta |e§i e arﬁiwﬁ p@lftgeﬁa’éé Roscllvick peigrnal flow,
- lot. which.is i led with a fluyid port.,
e BT VeI it 17 Bl S ofe Drnllee Bt iteh valve
FENG - . i [ i it val ¥e.: .
B85 ARRAIANGE phc W oSt @Gl K2Rl s50),
kaeh las 1185 2483Q) strdQusHM Rt hashtl vied? of%n%ﬁbé&'ﬁu&éﬁ@'showing
schemati ¢ view of an enbodi nent, show ng that the
sietthdasey ondanestghbui dluid at@agefracilltldsi @500 §5MsthHed at the
installed at the position higher than that of the
pebidiorf highershan siget datheetel{y7 00)id staagsthariedg700) for storing
fluid, punped by the punp (704) through fluid piping )
(@Lﬁ_}ucﬁ) ausyas ézg the pumep ﬁf’%)e rrongh ldcmplrzgsg%w)t hecording
ﬁ@%l cal fluid heat exchanger installed wthin natural

GRICSEREHYSPREY, t he sec?ndaLy segrrenlt I fldui d
t facilities {850). i t i . t ot
sost FPBE S Shutd TRl RRd, LGkl Fasral)S M fnigathermal

P et e T L e
Hevaltad @2@@@2}303&@@11 MIBREA (HaH ehdther 8RC Pé]ggrﬂ/uirc]izgﬁgage barrel

segnent fluid storage facilities (850) through t

(100 fpi siongng $LOfuid pumipedibyt tie: sesendany, seden controlled
fluid storage facilities (850) is the sem -closed or
bulhunes oedit thsecditobladeweei(RG00 s trodagenpadiihic thessecondary

and/ or \?@ his installed with the flujd port (723) ]
$HMENY; Iéx&t@’fﬁ’% gq16%es t(86 03 dbepiesty )ﬁh%éﬁﬁdnplpﬂng‘li(&o), in
storage facilities (850) is.enclosed or_.non-clo 25
SPHE P "Seiomary wirament TR aFicated (v bies “530) 48 the

i.| ation . pk pi 2Q))_ ory the ventilation swtch )
YAl epr RO ey Pl g B BB e ies, ando
Wasdilit qdsREtWeRRH B%e rfﬁﬂiﬁy}i)(f)ﬁtu(‘ﬁ%t fbrraﬁﬁi&gfifeﬁhaf R the
and the secondary segment fluid storage tacilities
{eRPliary @._e%in%%@ fidtpSrasentalcl 13 &0 J0)Pis G { IR 0PhohNGosed
relay fluid storage barrel (700), and/or the
stemttul@tdmifopiydiioly i§ T2 ledddioh (BOVbeRti ket pidin@ii720) or the
switch valve (725) are installed at the top of the
YénlildtioneywitelalvabteotBdfe, fadiduixliay {8BDpigisg¢R2a} iFingtalled
25 is a structural schematic view of an enbodi nent,

etoiscngtienselay nduib starage aseineittO)r and dhesepapdary segment

A6l HaEAEREbs SR el OTIG) LS Bkt BalRS 72 or e
o ' t fil Ui ) h

SR BN D R RS Pt T BB Bp) anaior

(HROUBIM | afdo duitcdr 398/ §9hk] ta'rgsi\ll’\l/%éé%ﬂ hﬁtﬁé‘%[a' Yt dhe fluid

term nal storage facilities, or Ichis installed

with a fluid port (723) for fluid external flow, and

the auxiliary fluid piping (B820) is installed between

the relay fluid storage barrel (700) and the secondary

segnent fluid storage facilities (850), according to
t he
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10present invention). If the secondary segnent
fluid storage facilities (850) is enclosed structure,
the fluid within the relay fluid storage barrel (700)

i %ﬂﬁﬁﬂ”ﬁ@%g%@ésh‘égeﬁrﬁ%" stabinch W 30g0p.s Bt stvcBial Sppgmatic
i
SR ARSI s B TP (TR o

thei] ﬁl%%loq?@@')ﬁ Sf'ﬁﬁ‘l‘i%?tmgﬂ Hie ﬁ Q{eagﬁ?ﬂcn%ﬁ' hingHe?sthéﬁﬁﬂ)ﬂt of the

enters e space 0

her: d780Yagd BaitrBP I aEtorinditite Pupd Ping
V\hlagﬁﬂlljls }dg/éce?j IAby(?](?ﬁ(r)lp ﬂ.)g flruﬁ% For the Vgie}?lb%/;he pymp

704 o tlfheagh ethe ungepiping {81 O dheisebondmat seghenhdundbstorage

20 energy body, which is further applied for the

é@@ﬂl&lﬁﬁc{é%} isaihe Borditernuinahgtoragt ifnglitiorens vdunhés frstalled

in seri t he r .coql e y C ng towers is .

Bt hadkpeis %—’S Eﬁrd w@rﬁ&@n@iv @\é@ tado tlagh aupéliary fluid
| ow pat hs ermal , ene

Qk%lﬁgng@?))(lgdégtr%i 88, byt toy B GEAR bRael ©00) and

Sean baty Skebl0) Bl TR O S e o e

p@ge@lttlng)vrbrgfor?l r conditioning cooling towers connected
n series ording to the present invention; as

ShOWDf tiie kbGondfry tdremont 'ihﬁ@”ﬁ@[’%& $a¢1'1‘1<€10§d€850) is enclosed
-Relay fluid storage barrel (700): made of thérnal

b‘udtm’t:; the fimidewithin tloe beay ftedrsadeg edsarceln@iOfe ds pumped by
wherein the relay fluid storage 30barrel (700) is a

the p@mreé?%)gcwhﬁ@ers wonollad hiohmnodn wer by ¢he qoaitenyt device
WD, anc t%%?%Erlﬁa%{f%@é%mg%g%g%gﬁiﬁa{l”?sir?r!a'g%fjf‘a@ﬁ@e@(%())
A P G S P T RSO s
A2 kIS RS 40 1 00 B0 P
I@gfrfgpr(rmm Wiigl tRX a8 lfHﬁEi' Sibing 7820 C'&/HIBH is! pioduced by
pumping fluid,

For the vertical fluid heat exchanger installed within natural thermal
energy body, which is further applied for the operation of air conditioning
cooling towers connected in series, the water cooled by cooling towers is
pumped back to air conditioning device through the connected in series
flow paths of the thermal energy exchanger (705) installed within the
relay fluid storage barrel (700), such as Fig. 26 is a system schematic view
of the first embodiment, showing the operation of air conditioning cooling
towers connected 1n series, according to the present invention; as shown
in Fig. 26, the main components include:

---Relay fluid storage barrel (700): made of thermal conductive
material to be integrated or combined, wherein the relay fluid storage

barrel (700) is a fluid heat exchanger with the form of vertical relay fluid

-20 -
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(701) is installed at the position | ower than that of
the relay fluid storage barrel (700), and the fluid
out | et (702) i's |nst alled at the p05|t|on hi gher than

R AR T e P
Soha R 030 B0, TP (T AOAD, gt

At she 102105 ABkebhed, FOOPREEPIAL Y as

oakn efbider f(’ﬁmp) bhe aftllexstosn el iingd -wtw@t(aog% (388id ‘Hnteimg
guiding the flow of internal fluid to flowfromtop t

bndt @mnr% b geetbrimgludd ¢xtuhangkayinttiond 1stwh@getﬂmaﬂued inle
% to connect the fluid inlet (701) and/or the 15
Tl )jISomst%iect at)lzl)e pf)@lrtméhblwmh@lanhiélat Ioévﬂlpa‘e}aybﬂuwéemlage

ag@i .@Zbﬁ}q'c@”ﬂ'@ Zﬂﬁll)éo@? &eﬁhgllgéﬁo b fw(h@ @@%kl@gehigher
At Pttt aﬁrfiwilgéto%% briteb 680k RiyicBatgisbi onprevent
OGS vy b?ﬂﬁef”lt“fﬁo??é 1138 AP HRIEEBOR00) from

SfachytiBANDE a5 sHBWILER FADOR), et&%’g&élrmle@g”/gl) and the ﬂuld outlet

pump- primng, by way of" ext press or gravit

01) petiestalRdd & s r?am ehint ihe ¥ flul@4lorh emﬁ 700
|wr'1$t)al I eld at the f‘if)w nl“e/:t 1(n701)1 and/ or thoe % grel ( )

butaetitatd 02)intemamte;, wedtthe fidwighitdng stmua:tniue(%@) f(nfgmdmg
aseous state, or |i CIUI dto gaseous state, or gaseous
flogiuod istexnal flatid porfowglrony tap 6p bodion2ss epdﬁumt mside the
e are one or nor

Eﬁlﬁfm g“gpfalrg%wéégtﬁf&?‘2&0)5%99@%6054#1@ wid] irdey (10Hr ancllor the

AR T IR 0
: g il BLIHEP#?Q?T%%%FEW&QS b L Ay, @Le ﬁé’re lay fluid

storage are-series connec
:El@[ d Bhrr3PCRymeset ¢1‘é@6ﬂ9[he§ﬂm&§f W?JI?] ﬁ%% [hy fluid
ene as I n

e t hermal gy exchanger (705 epen

itboavgepbaihrs ("lﬂO)ffﬁwrdslﬂ%ﬁétlﬁﬁ ind odghteint 0 perform heat
exchange with the fluid in the rel ay fluid storage

bar retth¢780jd passinghéhfoughdtipi ptlay fhid seomber badre] (700) is
ener ){ xchangers (705) are installed with the fluid
GRitER f(cgoby aHameor | Ry desyuel etevigoj2000) for -pwaping or
i ndi vi dual fluid pat he t hermal energ
%&l@ﬁawdg}mgn@) WA Wérm@a WTERUEE L0 Ve avigh potential

tlet: and thefl hr.ough, .t.he
oSty @My 2oa bkl vl RERE Bt G DG 0ror
t‘ﬁ%nﬁui‘a' J)L‘?ﬂ’etf CFOPURR RS, Nh PR BY fiJhPstal oMas@bus state, or
liquid to gaseous state, or gaseous to liquid state for pumping, or stop, or
adjustment of pumping flow rate;

---there are one or more cylindrical relay fluid storage barrels (700)
inside installed with the thermal energy exchanger (705), and if two or
more relay fluid storage barrels (700) exist, the fluid pathways in the
individual relay fluid storage barrel (700) are series connection, parallel

connection, or series-parallel connection;

221 -
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10 external pressure, or gravity with potentia
difference, or the punp (714) being installed, to
i ndividually drive the sanme or different fluid in

lslt at e 5 Thlco e BHEuEE T a0B) mas Bhdnergs T TR paths for

N P ORI B g o e et
t(fﬁ‘{i@r sioPg @'Bc@ﬁal"‘(?m))a e{Hcgfﬂhé TRl ?‘i{ﬁﬁ@% WLk kﬂk'rﬁ{al energy

01) and a cool I ng Wat er out! et IS a

exchangers {T05)passiingatlbd owidh the fauyi Irler 3(708)“a<ﬂ1d tle fluid
pi pi ng 820) and leading to the fluid inlet (708) of

wheélet éDPyl ener gy exchanger (705), and then |eaving
t he f|UId outlet (709) and leading to air-conditioning

devi cetiasobyiduyzd thid nﬂtbwawevfpiéheMrt@a%@nergypanﬁng (705)
th t f th h
é%i?%ﬁ?@ﬁﬁu i TEn g g 4b05 AGlatnnd gh terper at ur e’
(“'?2863 8 i bR PG e df @éht&%%cgﬁﬁ'é%vt rriglgnergy
%%Eg &”Pﬂf@)nﬁnéont%‘l‘?&i rfgrtph n;g@g p%nn;?—fé)gﬁh[nrg &y way of

Sondi tront ng coo ng towers

BKEHN t

Stat e§‘ ??“fsﬁéé B PSR am Al Gl ) e e (714)
Soavy installbe, &i’rtm:tlvrrﬁmll}oﬁml\?bghe%m@ldretﬁffe}‘eﬁtt At liquid
fluids and the fluid inlet (701) and the fluid outlet
s0e) or ghemoeis statheof ligiidd W ghicousheatecat gaxehangeliqofd state ;
air-conditioning device (1500) is punped by a punp

amda) and/or the ventilation switch valve 30(725),

e e
P AR A0 R
BB P G N L O R SOl o

E8@Rng@oepassingaht &@%H Sheayukl s flﬂLﬁdﬁhg[%fg?S%W%rﬁi leading

(700), and is transmttied to the urd i

& rthe dhdidt indet ﬁ@&?e@f dee (OO sn@glhexdHanodr qaOKet and then
{702) the rela | uid storage barrel (700) Wi t hout
deey iy énerbluid Detlgy('é)&:)rfmtb Brad{79§) apecdmtitonieatevice (1500),
&h@n e wwth the natural thermal storage body through
fermpgiadere WGFbrounRBed Y ithal pempi §7hehatconnected in

exchan er install.ed t hi n, nat ural. thermnal
BIRS T RRASIIRE oFTONERa XAty [k d; §‘®’In£cé§gmt{9 the high

Bt Al WaRT ip T 41 BEY <h33h8 bG8 £UDRe ayer (1200)
e i S Sy
S her th@sdpﬁrhﬁén%@Hﬁdcbﬂ?@ltkﬁhﬁg ddali téw'?ve% Uod@cted in

barrel” (700), such as Fig. 28 is a structural

wﬁtﬂ;r&tdcoxd/mgwwfheapr@@tmdnﬁaﬁﬁon sthehghbhat tHehstates of the
external conduit (3000) is install ed around the rel ay

falay ﬂ@do?tageagebbamel (1000)as ﬁmndnrﬂ@et@nbbdupeas(alﬁtﬁg 26,
Aecin doaing dhiids andaiie Tubnden (01 and the Toid outlet (702),
wherein the fluid within the heat exchanger of air-conditioning device
(1500) is pumped by a pump (724) and/or the ventilation switch valve
(725), which are controlled by the control device (2000), for passing

S22



10

15

20

25

30

20 the internal diameter of which is bigger than or
equal to the external dianeter of the relay fluid
storage barrel (700), and the |length of which is equal

I th h of .t he ay fluid .storage .
e 0GP Y BRRH P Sa50) S Bh R oot
i tl act i th. the relay, fluyi 5
OB LABAF Pl (SB0H B St bR G it Frapd then the
r e a il .. I
PLASSEEI B CRMIEIRRLs FLULDE B Hel S0 R i e
€201 pivilal thet atigiliandflegd |1'bi9lﬁi1% (B08Y e endtd/ Bito SRl felay fluid
state. In the vertical fluid heat exchanger installed
wicrhge batret a(700)er andl énetrgysipadyd thetheel fhyidf linled of the
storage barrel (700) can be further fornmed to a 30 _
Romeerditinping eevared (hP®) viemibha dbridt@plat (A utke refay fluid

arger and the bottom

whi ch th ti '

ﬁ@“g%% a?@ zﬁﬁﬁféfr&,hﬁﬁdh; éL%ma@/h FHRIBY cichanget effly)ipasforms
I nber .havi t legst three faces,, for

fiRet EReTREEE tth b nShverlc RGal S84t RotweTrangh dhe shell

hheLgpl energy body. Fig. 29 is a structural schenmatic

view of an enbodi nent, showi ng the 5relay fluid

st or pge ghaveRicd] M@ héat QB EP [ Rth 089 %%itﬁi‘l’@ﬁaﬁf.lﬁfelrthermal

structure having a larger top~portion and a sna

botiegnbedy,t ifowhofn drtifepd@ b PRhidP s @0IntbSnALAG&fermal
on the surface of the natural thermal energy body, the

bo¢rigynbeby insalléd iphatedor pirata he exattradlcontaitr@000), whose
energy body; As shown in Fig. 29, wherein the main

tftimtﬁi ehegicien s biggar deinoar equabbméhe aixteinel détrapter of the
FedFL e oo PagE 69Y blis (noby: fewelien onedthe relay fluid
SRR L) TR Gl e TR ARl IS ofan
LR DR A0 LUBATS 2ok BRLPIIARR around
Rt FABY PRGTd Qfbraks USiIe(THY MeBrding to the present invention;
wherein:

---External conduit (3000): made of conductive materials, wherein
the internal diameter of which is bigger than or equal to the external
diameter of the relay fluid storage barrel (700), and the length of which is
equal to or longer than that of the relay fluid storage barrel (700); and
wherein

---the external conduit (3000) directly contacts with the relay fluid
storage barrel (700), and there is an interval for placement or removement
of the relay fluid storage barrel (700), or for filling conductive materials in
colloidal state, and/or liquid state, and/or solid state.

[n the vertical fluid heat exchanger installed within natural thermal
energy body, the relay fluid storage barrel (700) can be further formed to a

longer two-step and more than two-step structure, in which the top portion

-23 .
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15 small er cross section area, the cross section shape
of the bottom portion of relay fluid storage barre
(7001) perpendicular to the axle direction includes

SRR S ST RS B Ry i
inel | I afi 20 f :
FAEMHECHAGIERY TR, e, TR s
(ERRLcRYAORES VAl giyéjﬁathﬁéﬁa@ﬂ%}ﬁhf‘ B 9layt Bsgynat ura

thernal energy dy wt eat 1 ns material,
or aphgar9ifnguliatiinl SEERALICREBY Af 4 &%bdhﬂléHL a%hb@ﬂng the

material for covering the part of the relay flul

stlayagei dostorgte (a06) (/XD ds €drmed s ddohper hoositag selicture

the natural thermal energy body; 25 -- installation

han e ailsrgendop poetionpngar sineHer bogbat pdrtom,tanel the top

surface of the natural thernal energy body, the bottom

pertipaheealiag cthelh thenslitase pAIIE n@awaf/ﬂmmaéﬁnergy body,
structural sc i c view of acpy.

dy. i Q. i h
gﬁ&ﬁmfﬁbﬂ???@%@a Rigepg dnto the feaévgﬁjr{ﬁtpﬂﬁal SHFRAJO
b | 7 ] Gee A, I - t t .
30 navi R i Figr i Pannbi 8 MG el ShitBa frion
B%ﬁrié%rbftﬁlegr@f Qhid 88rad AHYSEI mg)c)féggteﬂs%u%yﬁpg&e

whol e snal ottom portion co there are

pl acedrdlay gltilatmabetalrd e menebdy Redonductife material
shown in Fig. 30, wherein the main conmponents and

andtfalinatlitora tmosstep of mbe thehawvd-stwpdstsicuegén baticklthe top
(700) are as followings: 5 -- relay fluid storage
padreing7lbogentle die doear ashdoctidiagmatiepipirtimndstructure
Lormsd to a two-step, or norergihj}rl)two-ste,p structure
AVING BHAKEE Ol MMIBeRisg 2n¢ Aot B UHeNLBIUGHhdving a
Lnckuding a top portign structure havin | ar ger . ‘
SBLIET SEOh e tRpEirean e, ot Bk o r i of &y Rgtiai portion of
| e - @r ' t SSi.secltign shape,of .
PR o R tad B RLFEY) O pERGREIET I MRt “afction
i€ Ll I [ ' [ ,
Iges BRE LTSl Hotk{fediof Siepls Nab it UiRe SR TpHiERhan three
fdvaq; t hree faces; -- heat insulation nenber (760):
i ncludes a heat insulation nenber fornmed through
f abr i-clatdtnigistigiopantenabert (A0 )eliayluldeyiahssoiragtatbat nedmber
%700) exposed outside the housing of the natural
Mereththronghgiabbsaling the part sfibarelayslinat smrage barrel (700)
mat er | L nsul ati on rregﬁer made of a heat

IR lPBFﬁ?ﬁi%taﬁh? THaust e Qfous nagirehengaial encrgrebedy ayith a
lgl zﬂit ﬂgﬁﬂ%ﬁ@&ipgﬁﬁﬁﬁﬁi@gé r%iﬁqjxc?ry tns'liil% etr hi%a ce)u(s)_'_ " heat
insulation material for covering the part of the relay fluid storage barrel
(700) exposed outside the housing of the natural thermal energy body;

-- installation manner is that the top portion is placed on the surface
of the natural thermal energy body, the bottom portion is placed into the
natural thermal energy body.

Fig. 30 is a structural schematic view of an embodiment, showing the
relay fluid storage barrel (700} is formed to a longer two-step structure

having a larger top portion and a smaller bottom portion, a part of the

-24 .
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- installation manner is that the topnost section of
the larger top portion is placed on the natural
thermal energy body, a part of the larger 20 top

' .th | ] b J d
PR RO AT EntdBs SRS wRU P R boﬁgqocr@%re: ’
. - ' t, t] i ew of an
Oty e, LA SR o 0
(700 si shdvon TRI 0 30, \ORSRIN ttM‘i@ l‘rﬁéi%pceﬁﬁgHHEHfSeaiﬂ?Yﬁéiﬁléation

a larger top portion‘and a smaller bottomportion, t
n@argest dfdhe 26lagofiltiidstoedgd berre(200)fdrbiad (BllonAgSs:
barr el S?O%? .is supported by a gantry structure” _
( 1108) telandluid stermaiel warrdotommpadd bba ameaddkyive material
extends into the natural thermal energy body; As
SREVATINRAEP G tvBa-stop eF énere Hanniayarsepnponents immdiich the top
i nstal.l atjon nner, of the relay f|ujd storage barrel
eradeinRclaszer har Hhgetiosa-cnd; eunab@mai%tg&) draggen structure
I 00). made of..a heat cqgnductive mat.eri,al . and )
RV e et TBE€ i "REh 2BBRAOlnYT ePeSt i Byinresmatier
' i 0 elng: |.a ;
e g e e QA BB, BOGoRE bR b relay

Clud$ Steeekl BArral ¢aoeny a@ég@ﬁd@ma@ow [ a'?él’é’idlﬂe(%ion ingludes

smal |l er Cross section the cross section shape

tdvend, ehvay of lpel ghed@onhageipeahiaglin® (e Jor pes Retdincibhéd fices;
the axle direction includes round, oval or pol yhedron
shapeshé¢wvinaglatlomeeramben( 6@ hdnchilese hegemsulatidreatember
bathie UropaBcaRicolige, tsnpare i 1hg el Biid Sataghearel (700)
Fo oo Bista SRR GHsar e e Rabisal Bye botyreH Bodo with a
e U S T e e
RAUatRIn hifefial #Yr LhVbAng! MedPS A (18! relay fluid storage barrel
(700) exposed outside the housing of the natural thermal energy body;

-- installation manner is that the topmost section of the larger top
portion is placed on the natural thermal energy body, a part of the larger
top portion and the whole smaller bottom portion connected therewith are
placed into the natural thermal energy body.

Fig. 31 is a structural schematic view of an embodiment, showing the
relay fluid storage barrel (700) is formed to a longer two-step structure
having a larger top portion and a smaller bottom portion, the larger top
portion of the relay fluid storage barrel (700) is supported by a gantry
structure (1100), and the smaller bottom portion downwardly extends into
the natural thermal energy body;

As shown in Fig. 31, wherein the main components and installation

manner of the relay fluid storage barrel (700) are as followings:

-- relay fluid storage barrel (700) made of a heat conductive material
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(700) exposed outside the housing of the natural
thermal energy body; -- installation manner is that
t he Iarger top portlon of the relay fluid storage

IR RSB T e FACRAE i e
B R R v
‘Na'i/m an%? O%E%%Hﬁ @{1% b&’%t&r{?%& ﬁyhe(\ntitgida smaller

StOf orne to a ructure w

COne SdvaRm aﬂéa\/\/th@lﬂi dsb%ebﬁﬁn RORPE T LI By ﬂhﬂ%tdrﬁg@ barrel
the bottom 20port| on, or a structure with"a taper o

(7 apezpegpestiapeah ao rlbeataxl@adhethoﬂeiﬁd@des roundi val or

32 is a structural schematic view of an enbodi nent,

pheyhasontsbapes hgvingliihdes bonagye thanrthreq #0R}; i s f or med
shown in Fig. 32, wherein the mai n

ESnSo%EﬁatslrQﬁﬁmmAfmam 6?16%#%}»?1680& hepk ipsailagjon member
it Fhed L@qﬁ{’aﬁwﬁ ngRebart RO adhy WINEEH@&E@ barrel (700)
SRBEAEL B T8 B SPIRRH R, oy i o
heit e Edon| Hf’a'té&% Ngyagt H@atpﬂ{stLLé’Poﬁtlrn%ﬁ{%re ' Bg @ heat

Iarger Cross sectlon area and ottom portion
msnmlibemerceks HeTovering’ R, pSAtdet 9§§};St¢&ﬁd %rage barrel

shape of the relay fluid st orage barr el
(700) exposed outside the housing of the natural thexmal energy body;

-- installation manner is that the larger top portion of the relay fluid
storage barrel (700) is supported by a gantry structure (1100), and the
smaller bottom portion is downwardly placed into the natural thermal
energy body.

In the vertical fluid heat exchanger placed within natural thermal
energy body, the relay fluid storage barrel (700) is formed to a structure
with a cone shape in which the top portion being larger than the bottom
portion, or a structure with a taper or trapezoid shape having at least three
faces.

Fig. 32 is a structural schematic view of an embodiment, showing the
relay fluid storage barrel (700) is formed to a cone shape;

As shown in Fig. 32, wherein the main components and installation
manner of the relay fluid storage barrel (700) are as followings:

-- relay fluid storage barrel (700) made of a heat conductive material
and formed to a cone shape structure in which the top end being larger
then the bottom end, including a top portion structure having a larger
cross section area and a bottom portion having a smaller cross section area,

the cross section shape of the relay fluid storage barrel (700)
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perpendicul ar to the axle direction includes round or
oval shapes; -- heat insulation nenber (760):
i ncludes a heat insulation nenber fornmed through

fabricati th art ,of t.he.rell fluid storage barrel
ey A o eS| teriOndishage srener pielrin.
or - nist THETER Yatinbis 780N aRCH G B Ml bt Bhember
T84 8Ed ahrd F&%%dt{iﬁgeﬁl{?gggréf e I8y @'iﬁ%t&ﬂagg barrel (700)

storage barrel (700 Xpo out si ousi
eRposed wiadidt htenmbusngr 85 the ttural themnéllnéﬁélgjtyabbgjﬂ with a

manner is that a part of the top portion structure,

hawui ngsulatiger metass!, secti beaniesylatbnt mendwrenshizpef a heat

structure is placed on 10 the surface of the natural

ey ataen enategial dodyovanag He portt ot relapnfluidastongge barrel
Ss section area, is placed into tlhe nat ur al

|

iﬂ@‘e}é{pé{@ ywsmomfﬂqlousmg pif §he satyrgl desmal enaray body;

P d edalfEdhoneBRer Molaled tnhed thY soPopeiid! structure,
t - dj i h »

LA PABER oA SRR B A g iaced on

b satthat | NHRARRraPthdigalr @@?rﬁgp/‘;?gdﬁ . ﬁciP EH@ SR Yortion,

(700) are as follow ngs: st orage

havirg sthd08) crmdecofion dreatisgagitlityehsahaihpthafthl energy
formed to a taper shape three-dinmension pol yhedron

boducture, 20 including a top portion structure having
a |larger_cross section area_and a bottom portion )
havi K- 3 3sigel slencieralsschoseationiew od ant¢nabedissents shoivong the

Fl AR A uTiara g0 Haveelakr B4 bolombi | Ruidudedirse taper shape
I - sh [ th th th

e AR B BB o rember (760y: 1 ncl udes. a

e AT IR BETe el SRR AP Rlaion

YPOSL S OME §é1ﬁghﬂ¢1@ Ok 1898 qm)%% L %p&%ﬁg@'

ener gy body w a heat insulation"nateria or-a heat
i nsul-atlonflmbdbragederafl (F0beatadansbhaidaoronahEnV@lmaterial

for covering the part of the relay fluid storage

fad r BIrneD0o expeped dutpsi dbredidithensipng polyhdiron structure,

natural thermal energy b0d¥1; 30-- installation_ nmanner

ineluiag @ hep eptiparitientuse naving 8, largari ¢rgss aeeféen area and a
[9ss se tion area, of the taper shape three-dinension

BRI Mo GiPrs R o 8MRYIe CRoRSesH P o g ogtien Shape

hernal, ener b he bott.om partion havi.ng ..

ARHY B1al APy ol R P BT 000 AR T Al R 12 diReetion

IREGIR pEHEEAYPINpes having three or more than three faces;

-- heat insulation member (760): includes a heat insulation member
formed through fabricating the part of the relay fluid storage barrel (700)
exposed outside the housing of the natural thermal energy body with a
heat insulation material, or a heat insulation member made of a heat
insulation material for covering the part of the relay fluid storage barrel
(700) exposed outside the housing of the natural thermal energy body;

-- installation manner is that the top portion structure, having larger
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5Fig. 34 is a structural schematic view of an
enbodi nent, show ng the relay fluid storage barre
(700) is formed to a reverse trapezoid cone shape
structur 34, wherein the

HioriehTiona iefms Tt (DN rahaBr BHreengReision  palhedron
SRS GO0 0088 AL SIS s e
MRk Rh dhordidth fh‘é_‘/gf% shihlfert ERREZQIE FoRe .%Q@&P into the natural

structure 1 n whi the top end being larger than the

bledrineah @nggyibaglwdi ng a top portion structure having a
| arger cross section area and a bottom portion having

a snhlig.ei4 ov ossrusbotl schangac vidhe odraossmbediment, shapang the
of the relay fluid storage barrel (700) )

189y ipeidditerage baek (H0AxNs éoaned to Barvirsel werezaid gade shape
or oval shapes; -- heat insul ation nenber (760):
SHEFtHEs a heat insul ation nmenber forned through

el Ba SR Y 6 R PR haon
hhaiERloanen g bat Wbtk eolieet J(R8 U8tk aBIBgLaEL Al

or a heat 1 nsu on nerer mad a he
i nsul.agd 4 f [ =] g
td| 94 ﬂ'{ﬁHeéftb@iég]e k?a%(%)c(‘?ggg Madd6f B%%t@ontgﬁﬁtﬁ/@_lﬁéﬁel ial

fluid storage barr osed outside th ousi ng

ehdtfbemedttoratrapbesicedorngiagye fntture in which the top end being
installation manner is that a part of the top portion

sargactthae, theabotignl @nderncludssg secop gqroivea stratturbehaving a

trapezoi d cone shape structure is placed on the

HIEEREE0sT SeRlonatligAannd rfeboiione neeigipnodaying e sowtdkesneross

25portion having small er cross_section area is place

LGP R cAPoS H o0 ST Gl Moy (uid Ffrae8d Aol 700)
ructural schematic,view of an .enbodi ment ow ng

P s PO BT RSP gt ST B byl st

revers r [ S .t [ j . .

pol yheg?%tn?ﬁ%%g&%%%&mﬁg?ln%f lgéﬁﬁr\?ﬁ%e&{r@fgﬁi ?r%é’[ Iar'rtnallcl)rrll n.nembel

ERaneRicticdnthirslidol el 941t JFRRB %mgf LA stShdY Yartt d700)

storage barrel (700) "are ‘as fol |l ow ngs:

exposed outside the housing of the natural thermal energy body with a

heat insulation material, or a heat insulation member made of a heat

insulation material for covering the part of the relay fluid storage barrel

(700) exposed outside the housing of the natural thermal energy body;

-- installation manner is that a part of the top portion structure,
having larger cross section area, of the trapezoid cone shape structure is
placed on the surface of the natural thermal energy body, the bottom
portion having smaller cross section area is placed into the natural thermal
energy body.

Fig. 35 1s a structural schematic view of an embodiment, showing the
relay fluid storage barrel (700) is formed to a reverse trapezoid taper
shape three-dimension polyhedron;

As shown in Fig. 35, wherein the main components and installation

L28 -



10

15

-- relay fluid storage barrel 700 nade of a heat
conductive material and fornmed to a trapezoid taper
shape t hree-di nensi on pol yhedron structure in which

the top end being |arger than ottomend, .
et ane sey By CuB e bareL LB 25 ROk inas ger
cross Lig : nd, 0 rig Vi o "
rml el Y dUCSUBRAN Baftel DB P heaF ¥Rl rapteria
| flui el 0 r ' .
PRE IO Lo BhPEATR SR S SRR Shofyhodron
sfrueriretin MR R ht thanobhiiREbé ReeRirger tHi@athel Bsd@tdr@N including
nmenber (760): includes a heat insulation nenber 10
foopegotthvrosghichaer heanigng lahgempardssofective alaaynd laubdttom
storage barrel (700) exposed outside the housing of
pheigmhavilg alseratilr @wes gpcthod\ared t theacrbeasedtiubhapont the

terjal, or a heat | | ati on nmepber de. of. a heat
F‘%@M |fhi1ﬁc§rﬁ0%ﬁebara¢l (ﬁ@ﬁ# PsvReIHgutagdo égﬁ? axbr dirpetiprinpgludes
flpid storage barrel (700) exposed qutside the housing
bt hE e BrbRaah enbs SRy e Bes;
i nst al i el . f fti
st ot hes, PRubRRBEugeiab Elo®: MBER RS t BEpL BRuPEIS, Pember
Fhendd ﬁﬂ%ghdfavo@%ﬁng%@ 4r rﬁh@'%@ﬁﬂﬂm eﬂrxg@%%%l (700)
structure i's placed on the surface ot the natura
thesssl oangd@yhbdiusiddeboid aannrar ttlhélﬁ‘nehaé’riaélgyslﬂ@dblf 8%ith a
cross section area is placed into the natural "therna
beatr gysuadyn mEted B dt. A heatt icallationi Wehdat exdbaofier heat
installed within natural thermal energy body, wherein
msuptorbynatayiabffon coveringhibat past cifaihgerelay tihnidhgofagenbarrel

rel barrel for being cl

ertical ay fluid storage ose
{);H%Q\Sa‘??ipé’é?d 05“%3%11@ using Af %af‘r payraldeanel pRegy body:
nat ur al rrmal energy.body installed,in soil of .
Shal ToseFaEL GRREAY i2aihn € Gt Glothd P cparfiogy structure,
or i f.l.cial :uj.d e Cifld t p ,
AE8ne0 ot SO e lighorT el Tty "R aBlg NPT shave
RLE Al ABRAL LT RGIOR! Arublitled 181 ARARE BANAE! syiface of the
Installed wth at least one fluidinlet and at [|east
oaerdll themalOcaetolyebodg, tth@rlﬂ@ﬂtoﬁln?bgﬁioﬂxﬁchaﬁ esmbHer cross
installed inside the structure of the relay fluid
sgovroagaebas pédcadempotiar nhsurat trdrnmltenerggabodpnduct i ve
fluid for external flow, such as tap-water, or water
fromrivers, |akes or sea, for performng the function
of auxiliary water storage barrel installed at shall ow
thermal energy body, the thermal energy 15 exchanger
is installed with at |east one fluid piping for the
t hermal conductive fluid passing through, to perform
heat exchange with the fluid in the relay fluid
storage barrel, and the fluid in the relay fluid
storage barrel perforns heat exchange with the thernal
energy of the natural thermal energy body, such as
soil of shallow surface of the 20earth, or | akes,
rivers, or sea, or artificial fluid storage facilities
of ponds, reservoirs, or fluid pools; the nain
conmponents include: ---Relay fluid storage barre
(700): made of thermal conductive
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material to be integrated or conbined, wherein the
relay fluid storage barrel (700) is a fluid heat
exchanger with the form of 25vertical relay fluid
storage barrel for being ¢ gﬁ igst all ed, or whole or
in part placenment into nat MAer nal ener gy body

in.. i Yol , d
o gt L 0 PR e LR TR o o
I i,dJ agi,: .
0 3? IS tgp @f(@/ogg)kl}/ ’owl#élrﬁ?ld&éﬁﬁgr l?’)ﬂ g"égfn 8k ?telgé%cﬁ g Sg?ﬂ;la}('é}gan.ger with
30petfOferh lofiviraxshange fluikdsidraBe bafeMibe Pg %cl{dﬁg i fstalled,

inlet (701) is installed at the position
t hat oof whbée real &y pdivislaséioeagantartaehral 7@@)‘ma¢n@hérg9 body

fluid outlet (702) is installed at the position higher

t haningialledin shd afelhajlom sinfast of dueemdhy et [(@B)ivers;, or sea,

he. PEREJLFiATbIdS¥oRagdaBHr 610 (RS, Frsmy stragnaiiiihpools

AR LR R LT MWL -

oy BBt R (SPRCk, e BYTTADE, BheCH BBy i

1 ORI Uy R AR R prcare o

Lo e o € oasanit s Sicive

for funpifogextrnst dpw, auchdisuapreaterobr pune A®nk rdwrs, lakes

rate; ---one or nore thermal energy exchangers (705)

r el apeged.ofdy perdonying the function 0% auxiliary water storage barrel
installed at shallow thermal energy body, the thermal energy
exchanger is installed with at least one fluid piping for the thermal
conductive fluid passing through, to perform heat exchange with the
fluid in the relay fluid storage barrel, and the fluid in the relay fluid
storage barrel performs heat exchange with the thermal energy of the
natural thermal energy body, such as soil of shallow surface of the
earth, or lakes, rivers, or sea, or artificial fluid storage facilities of
ponds, reservoirs, ot fluid pools; the main components include:
---Relay fluid storage barrel (700): made of thermal conductive

material to be integrated or combined, wherein the relay fluid
storage barrel (700) is a fluid heat exchanger with the form of
vertical relay fluid storage barrel for being close installed, or
whole or in part placement into natural thermal energy body (1000)
in vertical or downward oblique manner, and the relay fluid
storage barrel (700) is installed with at least one fluid inlet (701)
and at least one fluid outlet (702) for fluid entering and leaving to

perform fluid exchange function; in which the fluid inlet (701) is
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15fluid are installed inside the relay fluid storage
barrel (700); ---the thermal energy exchanger (705)
has i ndependent flow paths for fluid passing through,

P BEUTAGES T SERTRG A R TL sora
. . : t . i -
exehanggtiel (P B R0 LY € iRYa gy e positon
geonet hidhet NARSS thdt NG Yk 81y thﬁg §tbi‘é§e *B'aHJeT‘Q(VO@?, or vice
spiral ftfuid piping, or wavy flurd piping, and/‘or the

t her malegagreypaxehanger 16703 Isveopatd tutidd e relay fluid
U-type piping additionally installed with thernal

conducstovegd basel 6HID ¢t fremaktageatiber amd venecgy
exchana;rs (705) in various shapes are installed with _
flui o8 hlued pReB)e dhepughuile satayefluidogyrage batvel (700) is
t hermal ener gy exchanger (705) is directly constituted
by a ¢ BRIl S So NEMA0s byeeral gytee (Fldor pumping or
instal]led wt.h .fl ovxf)paths %d i{)statl ed wth the fluid

e t F&

inl et PHOEPHRYPEREY | Bidy CTPIOIICSING oft 1Yy with

d j £.i N{ .o d . t] .
STt bbithrial D6 EKRACE 4 LA T gHhAIR SERRE e luid
truct _ ST of ™
the thRIEB7ENSLANoLIENANALLUEIEPRI0D R AR IRAAWA Ih liquid

fluird In d flurd outlet; passi ng

t hr ougiratd)eof bubebpataeayopfliduig thens@dusedrigyor gaseous to
exchanger (705) is controlled for punping or

punp- phuichgtatdyor puwagyingf oextepnatr adnessiene ofgpumping flow
gravity with potential difference, or a punp being
i nstalfa@f, to individually drive the same or different

fluid in liquid state, or gaseoys state r liquidto.
gase*o*u%n%%ﬂﬁpr%ﬁh%%@oww w%mrtgeﬁ a{{?@g), related to fluid by

act rvaton B BRI i T Rk Bar T ED:
pump (6 ERL RS aR e PO AR LRy Mo mns for

punp (fQ#A) ngﬁﬁs?n'%%F&Léckgﬁioﬁgé‘?fbhﬁnﬁ@étséﬁohamggr\?ltﬁ thgeﬂuid in

---the nunber of the rical relay stora

bar r el the(re08) had stdagenbataial700)t e ahé@ghWridigl & changer
t hermal energy exchanger (705) includes one or nore

t han of¥é)5)andliidctlywoomstitotace by ehaystfuatiice sf oulager flow paths

barrels (700) exist, the fluid pathways in the

i ndi vilBuanvarighapl eometsicothages baral edingz0ely par Buidepipssg, or

connecti.o L?%r al | el connectd Qr&, .ol serides- aral | el

connec—qtﬂ“@z;ﬂ 1d piping, or wavy tluid piping, and/or the thermal energy
exchanger (705) is constituted by U-type piping additionally
installed with thermal conductive fins, and the above thermal
enetgy exchangers (705) in various shapes are installed with fluid
inlet (708) and fluid outlet (709);

---the thermal energy exchanger (705) is directly constituted by a

thermal conductive structural body inside installed with flow paths
and installed with the fluid inlet (708) and the fluid outlet (709),

and/or thermal conductive fins extended from the thermal

conductive structural body;
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20---the different relay fluid storage barrels (700)
individually operate for sanme or different types
fluids passing through ---there are one or divided

TR SRttt lﬁlh?éa?sa?z Q%ﬁéfa%f%%r‘éhl shci %@{@w (705)
Mt al 1% a%tﬁ?%d“”@ﬁw AL Bt f P ﬂs%é’r&??ét;'?f
there_gie iy Risip & ngsl TP RIS ANt J{éﬂaﬁﬁ{aﬁyenergy

fluid storage "barr |UI

i ndi vi dushAnpaPEToR)es EQnroRe® for slihbRIeBt fup b
fluids passi ng ﬂ}rc?ug ' Fq{ii? g’ﬁereﬁ arlgspllmmg y

or nor evayl af dxmnhlkl\qawsgwet, irnzrahgyneltaypdteniial difference, or a
30st or age barrel (700), the fluid pathways are series
connecPHE bepzg anstell ed,otmet@duvmla!gy dsore ds pamal deldifferent

connect,i on , The vertical fluid heat exchanger

i nst al R r%%t&r ar 2eRWastathigyqbigdip @aseous state, or
clainmed in Ca erein the fluid inlet (701) and

the fl gf‘%?odﬁ‘ttpelthlélflosé teaerafé‘df urther installed at 7(l;pper
Paci 11 CoRbl 1eviss 200, el PARER bl (RQvAa by
(730) ERGHGedIdRge tlﬁﬁcﬁérﬁ%loforb@tﬁlﬁ’ tffoln Itﬁﬁghgﬁ’i’c force,

fromtop to bottomis placed 1ns]

st or agfobesied! [{nfOhe p@m?c;(gzggt vitgef medc:(blﬁh@it dé\?%)(ZOOO)

and/or the fluid outlet for ensuring the

pat h bandwlen ptihgp {704 )darienhsialledGlnundeths vi Mdl({ﬂ(ilrﬂ-O
outlet (702) passing through the bottom of the rel ay
fluid storage barrel (700) to prevent the fluid at

| owner rt W|th|n ere f|UId storage barrel (700
fr om‘sﬁ’@gﬂ‘é’ﬁb@ﬁ Ofst r@wa laglay fuld sHaagedareln 9(830) for

I nstal fn Seoltt h'irﬁs{gl"i‘feﬁr with hﬁ{enatlherma energy exchanger (705)
includes one or more than one, and if two or more relay fluid
storage barrels (700) exist, the fluid pathways in the individual
relay fluid storage barrel (700) are series connection, parallel
connection, or series-parallel connection;

---the different relay fluid storage barrels (700) individually operate
for same or different types fluids passing through;
---there are one or divided into more than one fluid pathways
within the relay fluid storage barrel (700), and if divided into two
or more fluid pathways exist, individual flow path is installed with
fluid inlet and fluid outlet; if there are two or more fluid pathways
within the relay fluid storage barrel (700), individual fluid
pathway individually operates for same or different types fluids
passing through;

---if there are two or more fluid pathways within the relay fluid

storage barrel (700), the fluid pathways are series connection,

232
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15 energy body as clained in Caiml1, wherein the
i ndi vidual fluid pathways of the thermal energy
exchangers (705) installed within the same or

dlfferentE fluid storae bar 002)
i ndi vi 8g4t (‘j %‘8?8&*8“#% S@é P%iia FP@ PHORy pes

T R R A e
body efSr ‘és'c‘l'atglé’d i Glaiher ‘i%/l‘%‘%r?’&‘? thé ‘f'lu‘i’d ’?ﬁfetﬂ‘ﬁ’%f’ ) and

of the t errra ener gy exchangeré wi t hi

di ff efiertuid eb@yetf {7-0?9 stor@gRebdandielled (a?o@g)pé%r Qaﬁe\l%f'itﬁ%n the
connecti on, paral connection, or series-parall
conne«:layoﬂutcp_%maghé)areet{'Zﬁﬂ) ol dlatcdhttﬁ:atmamha:m@w and flow
installed within natural thermal energy body as

cl ai geu:hng sorusitwe1 (7 hefogi guiting thaiflow @lfente(tm@hﬂmd to flow
and/ thefI d outIe 702). of the relay flu

ot or H9w baP f| 7@@5 PLFI‘@dl 1Rs 1R thegrelayt Hud §w1ag% barrel (700)

Bl S P SEALLS P ot 8, o
30cl gﬁétﬂg?g?gas: a@b\l«tfsbgﬁtmae%eéljl Qhe T ;AR &t?%f %@ﬁ[ moef fluid

t he punp punpi'ng, or Sstop, or a

punpbﬁﬂet %‘Q)" %%@sm% rgﬁgh ﬂ’{ geitbae &2@1%0)6{535 fluid storage

contr ol VI Ce actl ectrical force,
rrechamrrelal(m@)“ &E préwritethe ﬂatct:et @Weﬂ?ﬂ&ew&nﬁ Qhe&elds fluid
The vertical fluid heat exchanger in l1ed within

nat us@iraghbamel (78 eftengytagodiioas clained in Caim1,
wherein for the relay fluid storage barrels (700), a
control | abl e val ve (801) is installed at the fI UI d

bﬂlsf itléetﬂe%tcaf : U feat g%%ﬁlétlga%gﬁg @Edw 1ch abewal thermal

oo SRR Pbgl ol REABME T ELAREN, RBSE R, 8Bt i
oA Rd Rl A8k Fhey %@aa%‘g% (Lt R
adj usdiBNbr Ofi ffdienf | il egy fﬂQYM rs%?a t{V gl?naﬂf?dua
with-flow piping, to control the tro b al ve

(801pperads Osr Sdnge @@mﬁffetémb;,peyﬂhy@ H8Q2) ¢ Byrogmn or

by the control device (2000) for opening, or closing,

ér adlhesvergienl duitll beatr akehamge imstelded relthitheatd] thermal
punp (704) for purrpln or st olo or adj ust nent of
punp@lmjgmlmdylrfa&@aum iadntail | aeberainthedbyidipsthways of the
control vi ce activated by ctrical forg

nech%v?t*@& RN, %‘zmr@ﬂwf@é Wétnﬁaeﬁ'etdi?fefe}tcéc lay fluid

and the co tro al ves. (801 nd (802

¢ ho PP R, T BBb R T SR liied SR b o, o
flo e 20i ncl udi ng: 1) bl ocking the
quY\é pas§?%33[2¢%§ tﬂ%he w th-flow piping (800), and
then the fluid conpletely passing through the rel ay

fluid storage barrel (700) for entering or |eaving;

5. The vertical fluid heat exchanger installed within natural thermal
energy body as claimed in Claim 1, wherein the fluid inlet (701)
and/or the fluid outlet (702) of the relay fluid storage barrels (700)
are installed with a switch valve (703) to control the switch valve
(703) by human or by the control device (2000) for opening, or

closing, or adjustment of flow rate, and to control the pump (704) for
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2) blocking the fluid entering into the relay fluid
storage barrel (700), 25and then the fluid conpletely
passi ng through the with-fl ow piping (800); 3) parti al

(roofuFHiGEn 3 ﬁ'@?of?ﬁ dRaES Rt PhirSugs HRe fiEh s santol

pi pi 88 QZ]Z'OO@ s gontrol c@w? ﬁbg&dt SO%ar re({‘Ji %%orce,

rate ay f stor age

(700)necfh%h1@ﬁr[f)%é“c'ﬂ191ér!ﬂ%fdén%ﬁ '11%%1&& fpepi ng and

closing. 7. The vertical fltid héat exchanger

bnst dheedemiddii flunhtieaalexchengal ienalley WoWyn asatural thermal
claimed in Caim1, wherein the relay fluid storage

bar r eheiggobpodys ag uelafraedi mstGhlrd | wiwhenegmt folr athicomelay fluid

pi ping (720), the position of the ventllatlonplpln

(720§tq1‘%g¢n'i§ﬁé¢ St(ﬂgﬁ),t hagorsfoliailefvalve (89 éous.rlcmétalhad at the
m overf | ow, or is f

et B dntid70l T Feken atq%@%%w%@ \&gf}éh‘%)nst@lded at the
! ol P SRRl 7TEk S Rar oSttt | éd%srﬁmﬂaﬁm\ﬂ@w the

2 BR800 R IR 45

for gld [ t 1 r
(704) Ehétﬁ*r}*s?ﬁgéfgf?ﬁ?hﬁg?wﬁ " th f?%@“ﬂ?éf%ée?m% (700

st or bgewhar o€ladjudPent8of The flerd ift@k fdidlighshfat throu dgh the
exchanger i nst aI led within natural thermal energy bo

as civailwdow rplp]r@, o IGonthar iencotteoHeblayvilvei (c$051t)ozma:bjei the
barr el (700% further installed with a backfl

f 1 ui eonfiiellable yare) (802)sbyduingas ornly tthérqmtuﬂr@\gye (2000)
exchanger (.705

he fluid,outle t he
(704307 Sl fRebk sl eg. %é%%gtm%oég Hokh tBaid Fosontrol the

D1 P! AP IASEREREL K, BBUIR, Ll SR low
upstLra%gmtﬁgwcgn%???%\/w f(%ﬂ()@ SRulc ﬁt&)ﬁo%wc'éo getivated by

contro e punp or b
devi glectrth] (208) Iﬁe@haﬁwﬁp'm&@%drl éHt fdrble Aot nnéég?etlc force;

relay fluid storage barrel (700) to upstr€&amthr

t he datKid ovnpobiable (6@} (BO1F ant(803ahdaheseidh- ﬂow piping
circuit systemw th thernmal energy ad]ustnent

f unct806n; ard admérqdbst tfooromd arhendoac Kfdvownioldes dao ublletving,
(702") |(% at upper part of the relay fluid storage
barriéIIClL( 08), flow guiding structure (730') for

1) bl ockmg the fluid passing through the with-flow piping (800), and
then the fluid completely passing through the relay fluid storage
barrel (700) for entering or leaving;

2) blocking the fluid entering into the relay fluid storage barrel (700),
and then the fluid completely passing through the with-flow piping
(800);

3) partial fluid entering into the relay fluid storage barrel (700), and
partial fluid passing through the with-flow piping (800); and

4) adjusting the fluid flow rate entering into the relay fluid storage

barrel (700), for performing the functions of opening and closing.
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25 guiding the flow of internal fluid to flow fromtop
to bottomis additional placed inside the relay fluid
storage barrel (700), and if the position of the

fl 02' [ | f
B s R ettt i Tk /ety %W@mﬁi it gl thermal
t t
1 ur RESy pAd s, pimit B Pl R4 bl €Ll iy storage
g oot ersstay hangy s moosy e 490020, o
nat unaisitidied Mede et @yioRasiyias (L@ ﬁqﬁgh& Ghei Aak ofthe fluid

wherein the relay fluid storage barrel (700) IS not

i nst abliexk i pievehe fowdnbrdid Gk)eréiody, tinel/dd igi Ghrthet lipstalled with
(702), and is only kept the thermal energy exchanger

(705, veridatine svﬂtcﬁa&af\mo(/?%)puﬁ@u(xdm)escmmmrxtexedqamrt ht, the
n seri s install ed between the

LZikEﬁE& Wltélrbﬂlfuf@éi{ vighstoragel bapd (AR MY idh be mhpnp@d -out
§mmwm@waw%% me
upst CRHbO] R e bR, b FORERE G 6 @By W% cliByinping

a cl ng

f unc?ﬁﬁeg%§?%e%g§ t%‘m)érlﬁvi g& Fﬂg{pgg:%pl ovég%lmgﬂicgjou e tluid
( 702'withia Ak ré uiRkdtbrfe biyger  fluid storage

barrel (700), the flow guiding structure (730") for

Gui dilihg vheidall offuief hieat excabngéuiidsthted | wwhin amttied thermal
bottomis additional placed inside the relay fI ui d

st or agergyabedy as7de)mediis @iﬁim fl, thleereos ithe oalayf ﬂuhr.é storage
d.outlet (702 ) is, at |ower part . of

?ng lﬂl\?nvevhf(ﬁg@} & lg'éh%lam%af ¢rovth a haclfﬂ@w gwdnom@ et (7027),
71 ur BettESs (B8 hbuhdl et BaebORers e chl dBidr guuter (702)

25‘1‘8%}%{*3‘%& Db e Skl G ARERGPY Bl bfdftow piving
W t\% @%dﬂrﬂz‘ctéd‘%f@h %@EQ{W#QZ% s@pie§ il ﬁ"%g lé{l‘lb@@b% the

Secondary S storag acl tres

(850ba¢l§ﬂfﬁwrfﬁﬁmelmLMtlitﬁt(a?l()IZ@}ia@(ﬁ tp'@ﬁte@ﬁ’ﬁﬂh[d)g g]hghﬁrﬂﬁlﬁ%uzce
that of the relay fluid storage barrel

st or (HYHt he cohtiod the ppmdp KY mmdbyphma(ﬂ@ﬂfbytihe augitrol device
fluid (ﬁ}(ﬁl ng (810), in which the 25 secondary segrrent

f1uid® lageunaeing; patsiel (BEA)initherhlaysknid stossgal barrel (700)

full-closed type fluid tern nal stor efaclltles

(gso O Uaﬁaﬂ“}%ﬁyﬁm%ui@ DHIE AP Wi DVRG 7 30X 10 qnpasemi-closed
723). for fl |d ext rnal fl.ow, and/or. the ventil ati on,

E)i pi %ﬁ‘d;c%“izﬁﬁj sttty aerpat ﬂ“&%%)éna%s{}li}ﬁ%aﬁ%“??zsﬁ

?gii F‘?ﬁ gg' ?gggé btaggﬁ?%fﬁ% vgl(r?tt | CET(?% :)w ?thg}gﬁ)& 85%98{-‘ the

exchaigerliiassRrhed irkdll (700, Undly LORIAR! structure (730°) for
guiding the flow of internal fluid to flow from top to bottom is
additional placed inside the relay fluid storage barrel (700), and if the
position of the backflow fluid outlet (702°) is at lower part of the
relay fluid storage barrel (700), the flow guiding structure (730°) for
guiding the flow of internal fluid to flow from top to bottom is

unnecessarily placed inside the relay fluid storage barrel (700).
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energy body as clainmed in Aaim1l, wherein the
secondary segnent fluid storage facilities (850) is
further installed at the position higher than that of

he | ay fl ui,d,Stora barrel (700),, for.storing th
o d Bgatpuiealy e A S eheRge (RtkHed it e ymal
huma . e G ral ~6devi ge 000 and, puppe
't ocetevebelhas, BRI CPRH 4° &bl v Eafed, TREF storage
850 L . : . .
Socondary Eaimsneet (a1 BRe iR [T YESH fyid outle
the geo0); ehdsedodly ket thel @eshal ¥Rerdy BkehdRidr (T815), and the
st or age facilities, and/or which is installed with'the
f 1 ui dagloilow( RAngf GFSKN) cocheexé@mmigh theopamph€7 1400in series is
secondary segnment fluid storage facilities (850) is
enc| trséd et babreen dsebagkilowt livig oattel/ GH0AhEod upstream fluid

install,ed with th tilati i pi 720 th

Vet Pl o A Velve bEToRaRa b g 7} By bumar
I pin 820) is.installe en the rel | ui d

D% or BN G sbhirobaievin (B0 LERD piudiynEetibe i td iy the relay
for. faci Liti i ‘ o

o1 o AR SASbib bzl PR ] QpRleg Bjoptf ke pivine

and b e WPl Pied BRI bR] Al BB <ol adjustment

} nst lﬁ_lr{cﬁﬁ)r@t(ig ts%t;ﬁpb%gio@lfl%i e Eeidklfﬁ)l\i’ ?{Lﬁﬂ&dﬁiﬁle‘ﬁl{%i@@% at upper
acilities . . e vertica ui ea

exchpmger thesthly Sdidvstdrage matel 700 )ehedlow 2idimer gyucture

body as clainmed in Caim1l, wherein which is further

appl (78’} diort geidspertiei Hovofofaintewahdiltidond nijowotiidmngop to
coo! PG Totcishiional AfeadsheRerbe aF Ry sipsrdamparrel (700),
the EHLINGR Brergp SRlRartaia Bt dlicn Pa s i lRwer par
conponany seldf. 18" O agE 8E Aol ths 8%, Bl die struoture
(700073 0RaBr Of yidie @g A9DAYEt ﬂn‘f@rrﬁ@tfﬂiida't?ltf‘gcl)\%efro1n top to

i ntegrated or corrb$ d, wherein the relay _
st orlggeolaly ehned@Bhrily HAadddiiighiieahextNATIRE WoFdbe barrel

the formof vertical relay fluid storage barrel for

bei Nng0&ose installed, or whole or in part 30pl acenent
into natural thermal energy body, (1000) in vertical or
Hownlhbe ovesbcrbutuidahpelr exahangdreinssaldgd fwithin swbwragdhermal

barrel (7Q0),is ipstalled wi.th at |east one fluid X
i nl eﬁiﬂfzréw%odafn%ﬁ alimesn RN | avdteBin sseopdem) Sagent fluid

o R PR OE PR, BRI oSSR von
o SRS Bl Ut IR0 Lt BLph oA o i
o abipdash, e pns oo, bgen Aargsta (81018 yhich

pr everbntihe baindnalluidwesraparthcitiddi (8500 8s tlied aymilclibgbd or
storage barrel (700) from stagnation; or the fluid

i nl dvllcTlospd ayget theid tarimnalistorngé TaR)itase 85091 ahded which

at u,pp_ertz%grt .10 wthin the relay fluid storage
bar riglingtadleyl withf adluitpare (483 hfendouk extarak Ao v, land/or the

Pt arh iliﬁiﬁﬁ%gﬁ% lﬁﬁ@? al{f@rﬁr?@%Sf%gg@%?cf%%?%VhS\FaA&%é?ZS) are
pnte . D).

e gt a0 itaR obe R TG PEnE hrabS itk e 835

121% ! WerBal Mhil RUAPBkELRRTeRR NG W ith® hakGh! thermal
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15and the fluid outlet (702) passing through the
bottom of the relay fluid storage barrel (700) to
prevent the fluid at |ower part within the relay fluid

O e aPat S et ABGHTENG: vl e cciay scement
bar r ﬁul? Sodhobachl ersoqgs?ﬁ @%ﬂ@%ﬁg 110¥ a‘e?ﬁ@%iﬁfﬂ higher

devi ce
ext egmat tf@ite@fsﬂ{eefelé’)v fariavdba bﬁ'rr@Ps %r stoun the fluid
di fference, or the punp (704) |ng [ Ied

f1 ui guimpeat bﬁ/lﬁé)mepI/(G()éL) h@hid ﬂiﬁc@mxbﬂéd (b@ORI)lmahQ)i by the
drive the fluid in liquid state, or gaseous state, or

| i quicdntro! gasaeu(09H0as end @u:@p@tbm the iao«pudm)ssagtaem fluid
for punpi ng{, or, stop, or adjustnent of punpi ng flow
25r aporage ﬂhréﬁ@SaGBéOarfétwgmh@ ihyldu piging 48103l I&IyWthl the

d h
LR A
ot gt hEOF RO b Pl Ao %cﬁtt&sag@cﬁar i i
(700}, 0.3 B e CANREPARN (72 3} SHUEPORELIAN f10W; th

series- paral connec ermal ener

exc hé‘é@:ﬁ{daWO@égiﬂéﬁt | ARP &R fﬁa@‘i‘{tfé%t 'C%@Prlsf 'eHbﬁ)sed or

passing through, to performh exchange wth
f | ui dohrelbkel wa@pnt| und/st Qﬂ*ﬁ@l@ ibainisedllod7 OAH tl@@dxehlﬁﬁatlon

fluid piping of the
piping (7%0) or the ventilation switch valve (725), and auxiliary fluid
piping (820) 1s installed between the relay fluid storage barrel (700)
and the secondary segment fluid storage facilities (850), in place of
the ventilation piping (720) of the relay fluid storage barrel (700),
and/or the ventilation piping (720) and/or the ventilation switch
valve (725) are installed at the top of the fluid terminal storage
facilities (850).

12. The vertical fluid heat exchanger installed within natural thermal
energy body as claimed in Claim 1, wherein which is further applied
for the operation of air conditioning cooling towers connected in
series, the water cooled by cooling towers is pumped back to air
conditioning device through the connected in series flow paths of the
thermal energy exchanger (705) installed within the relay fluid
storage batrel (700), the main components include:

---Relay fluid storage barrel (700): made of thermal conductive
material to be integrated or combined, wherein the relay fluid storage
barrel (700) is a fluid heat exchanger with the form of vertical relay
fluid storage barrel for being close installed, or whole or in part

placement into natural thermal energy body (1000) in vertical or

“37 -



10

15

20

25

30

5t hermal energy exchangers (705) are installed with
the fluid inlet (708) and the fluid outlet (709);
---the individual fluid pathway of the thermal energy

exchanger (705),.is installed with fluid inlet and )

I u dosaty s obiiute kg Al ahp dsy b idRetys biel (700) s
fl ui h -af th h -an y xghanger .

oL BRI o N SRR 7D SHEDANSELy prc i
Wway o1P) 3 I Lt H.i:al

oY QPO GRS 1 A MR enchange
i ndi Vieletdd;yirdnilvieht i $i@ ieletdi #(f19r @ninstd Il ak the position
liquid state, or gaseous state, or liquid to gaseous

st at éower tlgas dloatsof ohd irelaiydflsidat@ragahdrntb{(700p! ard the fluid
tower (1200): related to a conventional air

condtitlehi Ag2 k bolnsiglledwsrthe whnsiteom higherc duin thpttaivre relay
instal Led with a hi g& tfirrperature water inlet (1201)

and Hudsionge ks (00 eer vicropgrspstoaprvant dhe Khrgdeat lower

ana Padar i sy ffﬂ?éa#ﬁﬁia{&%at{%r%'ﬂ?ﬁ) ?%eﬁﬁt@ﬁaér%f b or the
out | 2019 HsFXI0ETAEH it Ee CRR RS g arc et pare
(150Qjishiandehicghy tfﬁHHes_rt@PégeebM‘ﬁEFQW ?acm’iﬁétg SnRtPhance,

(724) connected 1n series tTor passi roug

auxi hharle fflow udda gtr(188Q: (7804 iier BulinaRRSA@vUs Rinternal
water inlet (1201) and entering into the Cooling tower
(120@uid 2618owHeometop ctal bbituid ihqathcekdhsingethe relay fluid
installed within_natural thermal energy body as

cl ai #@dags bargl i/ 90) vperasingchvbhe Hluid 1afqzs|(i78d)fmd/mméqe fluid
oper at j,on aiyr conditioni cool i ng towers connected

on s@\"ﬂ%’;sd)dgc)e pFRSuTRE THC Jl ageh harween thodiuid il (701)
I nst al wth th lyind.inlet (701 nd the fl ui

out | 24 (B0t biFiet TRy RSl (blelne; Rftpntic} the relay
wi t hizn: . . ief. 2 i.tioni evj:

(15 Og;licli gﬁé %g%g%{“rgyfza@zg@n%l%j)tﬁ% mﬁg ratt tlﬁg)e?%agt Within the
ventj [ bt . ' e lJed

By e g R P00 P S B i e

auxi l-i-ldnreyﬂhli(!ﬂipiisgir% Migrc@30the aplhyelued idtgragRt BafrBE (700) is
00) fromthe high tenperature water

cool i ng tower gﬁ
inl et ¢agodied amdhthem ohéy Sodtrol devieav@9)00hefoc guimping or
wat er outlet (1202), passes through the fluid inlet )
(701) RAPrPEITHOgZ | ar yay wifd eploshaly (resdre, eot gravity with
into the relay. fluid storage barr (700),. and, i )
trans nﬁ’?lte%laﬁgiéf?ﬂ@“ﬁ?upﬁ tﬁ%lpé‘ﬂnrb{%‘webﬁ’i“@ %Fﬁgiqcféhﬂﬁgﬂmd
devi ce 5 via the flwuid out 702); .the relay. .. .
fru d SEERL BRrAT e by kb Crodnad Kt BHEY iy tiawid
exchanggfe (h984scous state, or liquid to gaseous state, or gaseous to
liquid state for pumping, or stop, or adjustment of pumping flow
rate;

---there are one or more cylindrical relay fluid storage barrels (700)
inside installed with the thermal energy exchanger (705), and if
two or more relay fluid storage barrels (700) exist, the fluid
pathways in the individual relay fluid storage barrel (700) are

series  connection, parallel connection, or series-parallel
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10 perforns heat exchange with the natural thermal
storage body through the shell thereof 14. The
vertical fluid heat exchanger installed wthin natural
t her mal__ener body as clainmed in Claim1, wherein an
externgl‘)negﬁ%%@’t (3000), whose internal diameter is

bi . 0 ' @ f .
e A et S R o b o
i nstal l Ahie . C
gy o) RAISSRUP, WOBLLEL Y LASIRY BA0F B08,RY Sk T i
conducthy eclmt i@l Soraveebairsl (MO0):nhed nak HLRIRISObS the
which is bigger than or equal to the exter nal‘ di ane er
of thetheiayl diargy otchangersb@fBl afe70B)allahd/itihéhe fluid inlet
20l ength of which is equal to or |onger than that of
the rel&y8¥and thestlothgetlpar?8); (700) I and wherein )
---th : dyit (3000), di t contacts wit
t het r-i-rfie?hf 1\3%8@3@%@‘5@%\5@%& I‘?&B%}'m:éhéﬂﬂgé’r ;@mf@n@@r (705)
[ | . f ; t Tent t rel a
fluid G wﬁa&%@?&ﬁ%ﬁ%tﬁrﬁﬁﬁﬁ%Htu%r;i 2%
q . ; - : . or. Liayi .
ot at ot BB TS AL L e R SYEME S il igherey
h ; c G i al |
s ol o eepE AT, Bt SRRl WOP pUsBIERr PURRGDrRAG, by

Cross- borxshapeprefsukdieor erayity |witH séenaal difference, or
barrels (700) include circular, oval, 30star, or other

shapestheapdntph €7 khapeingoinstdled, dbayndiviudud st driagehe same or
barrels, (700) include parallel rods or non-parallel

rods. ddferene Nuad tin diguidistate, pegaseoushstatisoriligtid tbeghseous
wi thin natural ther maL,( en(fr‘%%body as clainmed in aim

1, whe?@i% qri235800%,£Q HEH!Y 8@ dad a | onger two-step

and @&%oﬁirﬁ%ntc}%f ffﬁﬁ))?trreya%g 15 a icr(])n\(\r@:in 1rc])n£1p Sir 8811diti0ning
cooling tower, wherein the cooling tower installed with a high
temperature water inlet (1201) and a cooling water outlet (1202) is
a heat exchanger for passing through the auxiliary fluid piping
(820) and leading to the fluid inlet (708) of the thermal energy
exchanger (705), and then leaving the fluid outlet (709) and
leading to air-conditioning device (1500), and high temperature
water pumped by the pump (724) connected in series for passing
through auxiliary fluid piping (830) to the high temperature water
inlet (1201) and entering into the cooling tower (1200).

13. The vertical fluid heat exchanger installed within natural thermal
energy body as claimed in Claim 1, wherein which is applied for the
operation of air conditioning cooling towers connected in series, the
relay fluid storage barrel (700) installed with the fluid inlet (701) and
the fluid outlet (702) directly stores fluids, and the fluid within the

heat exchanger of air-conditioning device (1500) is pumped by a
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5 portion is larger and the bottom portion is smaller,
and is a cylindrical or step-like colum member having
at | east three faces, for increasing the heat

and. PHE /4G GHBLREAS Al i oN e R hCLS bf Wiligh are
o s a6 Bages TR0 AL e
Cond'elﬁklli/aff?”ﬁh%'ﬁ @qng@)"%dt @n%rfﬁ@ 1ﬁ&ﬁgh§ cdBidy tower

han two-s stru e in"Wwhich't el ng

| ar gerfz@(bl)alﬁrdlﬂethbohig(hﬂt@ﬂgezatﬂﬁé weHtag i@et P00V, téu@d‘ then the
structure having a larger cross section area and

bot t dimigdedvesnthet cading evdiavbngen( K1) passasot@sough the fluid
section area t he cross section shape 15 of the
bot t GHeb&re | bilathe enaylianyufluid pariage S840 s @!nte(S]mKDlD) the rela

gggf’ﬁaf' 4 S @tot?%%c Wi@eaﬂ'éfﬂg%ér?s?nﬁi%@%w% B et of the
e fkhrigning: Byiasor 580 ) otk ThF o Pkt (107k ot relay
the pasd s@fra Q%aﬁ?l ‘”(‘z(g()i%ﬂm}@%ﬁ reﬂergﬁg%{%%?éez (705)

exposed outs usi ng

ener FMrf@?@é Wehh ékcﬂa%@l‘ge' Roigh affie0 rha!i!ﬁtta?r HErmar sﬁ‘)rﬁgé‘t body

i nsul ati on nmenber made~of a heat insulation materi a

for toveehnbetshellpheteod the relay fluid storage
barrel (700) exposed outside the housing of the

nédt udhk vesromhl {leikhgyt kowhangse instaHed! withiomararmethermal
is that 1) the top portion is placed on the surface of

the Raeigyabodiierirlaioned gy boayn bhelsseinoanporeres Penduit
I he natural thermal bod 2

P oprodtdDecvhase ofisal dgerer o E’&%qroﬁh & o scal o the

th | b t th

top POEIE Al AR GG Siadarltitd 2sBREs dRisenr Cre! 98 Turther

30 |
her TREALEELNRIEH RIS SLAIRES gL Bk} FEOAR MG
the f—eEﬁtérﬁhP'c@nﬁth d)arlﬁ%e W%ndtﬁ:tﬁ}é‘)ﬁ%téﬁg sP¥wBerein

gantry structure (11 and the snaller bottom

por ti othel $nt;émm\/vaimihma&rl a€edrhidi Qstibx%g@ﬁtihaﬁl of hepuml to the
energy body. 17. The vertical fluid heat exchanger
i nst al ¢xdidrvilt diamatat wiathet t@ayrﬂ]lmelnﬁog;gebbdyehs{m()) and the

claimed in CAaiml, wherein the rel ay fluid storag e
bar r el lepgdofi whid iegqtial & surlenger dhen tthataok ehe tel ay fluid

bot Forit E&@% G orrdPEahdor! f@l&e'th na ; aper ZPanl tze
1) “TRafe ?’g@ﬁﬁﬁ FitL: @QQbEéﬁWé‘ﬁ V FopCH L i relpYauid
cone Sﬁ@&fgb ax%zlo ! 10dnrc9|t el L liggl ﬁ{tgfvaeﬁefcﬁabfa%ement or

(700) is éverse aper sh

t hr ee-@i@nshen: pe!HBadIHP 1.8 e i
storage barrel (700) is E?%rma St%%iégérg%@%g (tﬁ(?)lzjlp(gzgol1 filling

cone stmpRicsiveusiateealsoin 4ollbltal rsedtay ahlilrdighidr age:, and/or

barr el d(’]700) is formed to a reverse trapezm t aper

shape sdikckgtath.nensi on pol yhedron; 15-- heat insul ation

ngn,‘F (760): jincludes a heat i nsul ation nenber

15, The vertical fluid heat exchanger installed within natural thermal
energy body as claimed in Claim 1, wherein the barrel cross-section
shapes of the relay fluid storage barrels (700) include circular, oval,

star, or other shapes, and the shapes of the relay fluid storage barrels
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formed through fabricating the part of the relay fluid
storage barrel (700) exposed outside the housing of
the natural thermal energy body with a heat insulation

L0 AR .
" 1AL 2R ek O RORTRR O3] BBt thoma

i nsteakl} ib%ﬁg“@s”@l%l'imieﬁ h@taith Rakih&bid heidt ﬁﬁgfecl{ ﬁdg'ﬁ{bd to a

structure, having larger cross section area
t apéonSHapeoSIEN Girdr thoreNHandhRe-stdie sEReuRS i?hfﬁ/r}]lich the top
e

pol ygonal pyram d, is placed on the surface o
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nat @ atep-hikenelusmergymbediyaving at least three faces, for increasing
the heat conduction area with the natural thermal energy body, and the
main components and installation manner of the relay fluid storage
barrel (700) are as followings:
-- relay fluid storage barrel (700) made of a heat conductive material
and formed to a two-step or more than two-step structure in which the
top end being larger than the bottom end, including a top portion
structure having a larger cross section area and a bottom portion
structure having a smaller cross section area, the cross section shape
of the bottom portion of relay fluid storage barrel (7001)
perpendicular to the axle direction includes round, oval or polyhedron
shapes having three or more than three faces;
-- heat insulation member (760): includes a heat insulation member
formed through fabricating the part of the relay fluid storage barrel
(700) exposed outside the housing of the natural thermal energy body
with a heat insulation material, or a heat insulation member made of a
heat insulation material for covering the part of the relay fluid storage
barrel (700) exposed outside the housing of the natural thermal energy
body.
-- Installation manner is that 1) the top portion is placed on the surface
of the natural thermal energy body, the bottom portion is placed into
the natural thermal energy body; or 2) the topmost section of the
larger top portion is placed on the natural thermal energy body, a part

of the larger top portion and the whole smaller bottom portion

connected therewith are placed into the natural thermal energy body;
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or 3) the larger top portion of the relay fluid storage barrel (700) is
supported by a gantry structure (1100), and the smaller bottom portion
is downwardly placed into the natural thermal energy body.

The vertical fluid heat exchanger installed within natural thermal
energy body as claimed in Claim 1, wherein the relay fluid storage
barrel (700) is formed to a structure with a cone shape in which the
top portion being larger than the bottom portion, or a structure with a
taper or trapezoid shape having at least three faces; including 1) the
relay fluid storage barrel (700) is formed to a cone shape; or 2) the
relay fluid storage barrel (700) is formed to a reverse taper shape
three-dimension polyhedron; or 3) the relay fluid storage barrel (700)
is formed to a reverse trapezoid cone shape structure; or 4) the relay
fluid storage barrel (700) is formed to a reverse trapezoid taper shape
three-dimension polyhedron;

-- heat insulation member (760): includes a heat insulation member
formed through fabricating the part of the relay fluid storage barrel
(700) exposed outside the housing of the natural thermal energy body
with a heat insulation material, or a heat insulation member made of a
heat insulation material for covering the part of the relay fluid storage
barrel (700) exposed outside the housing of the natural thermal energy
body;

-- installation manner is that a part of the top portion structure, having
larger cross section area, of the taper shape structure, including the
cone or the polygonal pyramid, is placed on the surface of the natural
thermal energy body, and the bottom portion, having smaller cross

section area, is placed into the natural thermal energy body.



