VERTI CAL FLU D HEAT EXCHANGER INSTALLED W THI N NATURAL THERVAL ENERGY BCODY
BACKGROUND OF THE | NVENTION 5(a) Field of the Invention The present
invention relates to a fluid heat exchanger with the formof vertical relay
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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
20 artificial fluid storage facilities of ponds, reservoirs, or fluid pools.
(b) Description of the Prior Art
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
25 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.

30



5 shal low surface of the earth, or |akes, 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 |east oSUMMARNMOS TR INVESepIOae fluid outlet, a
t hermal energy exchanger is installed inside the structure of the relay
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structural schematic view of an enbodi nent, show ng~a t ner gy
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according tegel%g%/t QF e Sateur}tal i‘cf?&‘%‘élle%%;rgy 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; the thermal conductive fluid in the relay
20 fluid storage barrel, such as tap-water, or water from rivers, lakes or sea,
can be randomly pumped to form an open flow path system, or the system
can be kept random pumping facilities and be additionally installed with
pumps (including a common pump and making choice of pumped fluid
flow by a switch valve), to pump the thermal conductive fluid in the relay
25  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. 5is a structural schematic view of an enbodi nent, show ng the thernal

ener gy exchanger (705) constituted by wavy piping, according to the present
invention; Fig. 6 is a structural schematic view of an enbodi nent, show ng

the 15 thermal ener gyBRAGHARES CRAPHIODNESE THEMDRAWINGS pi pi ng
additional ly installed with thermal conductive fins, according to the
present inventiBig. 1 is pi ghrep-disnenssonalcschamhaticheimt i shosiey die dmsic
enbodi ment, show n% tEe t hermal energy exchanger (705) constituted by a
thermal coniideine Of the preseat imenfianisi de instal led with flow p?t hs,h N
according to the present 20inyention,.. . Fig. 8 is a structural schematic
vi ew of gn enbgﬁﬁ ntS & SHEENY IREOd R bi d inlet (701) and a fluid outl et

I : ; ' fluid storage. barre|l (700),
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(702), accowndihegiesetthievengsant i nvention; Fig. 9 is a sectional view of

Fig. 8 Fig. 10 is a structural schematic view of an qnb_odi ment, show ng
that a combi nedighdrised senetuygl sotmmame vi¢waS0n ietnlsedintant uslasiving theo 30

ed U-type ing with 90 degrees difference, according to the present
cross erml Ié;nezggy exchanger (Q}OS) constituted by spiral piping, according to

10  the present invention;

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;

Fig. 6 is a structural schematic view of an embodiment, showing the

15 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

20  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

25 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

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



i nvention; Fig. 11 is a structural schematic view of an enbodi nment,
showi ng that the same combined thermal energy exchanger (7050) within the
relay fluid storage barrel (700) is installed with two fluid pathways,
accor di ng Stroventiwngr esent i nvention; Fig. 12 is a sectional view of Fig.
11; Fig. 13 is a structural schematic view of an enbodi ment, show ng
that two or norkig. hkknsla strecigyakxclmmgic svieW05) ar enibuslimkchedshbwiig t he
sanme relay fluid storage barrel (700), according to the present invention;
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are installed Wigh 18 $yvat stumaksesd¥dBitic aGeqr F g él@lbbtl?m,@ﬁﬁsﬁigﬁwin
invention; 20Fig. 18 is a sectional view of Fig. 17; Fig. 19 is
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according to theg,prasent LVENt!®hematic view of an embodiment, showing
that a fluid inlet (708) and/or a fluid outlet (709) of the fluid pathway in
the thermal energy exchanger (705) are installed with a switch valve (710),
according to the present invention;
15 Fig. 16 is a sectional view of Fig. 15;

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;

20 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

25 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
30  piping (720), according to the present invention;



Fig. 20 is a sectional view of Fig. 19; Fig. 21 is a structural
schematic view of an enbodi nent, showing that the relay fluid storage
barrel (700) is further installed with ventilation 30 piping (720), _
accordi ng to th&igr23dsta istrveturabschematic Fe@v d2an %n@bé&ih‘x’&ft}”sﬁbwﬁx?ge”at' c
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with the punp (714) in series is installed between the backflow tluid
out! et (702pipiagd 73 ttoetonni lauisdnpiqibngl @irduiie systeid veiehr @erhaP@herdyPr
pumping the fluid in 15 the relay fluid storage barrel (700) to upStream
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facilities (850) is installed at the
upstream fluid piping or the fluid source (900), for pumping the fluid in
15 the relay fluid storage barrel (700) to upstream through the backflow
piping (750) to form a closed circuit system with thermal energy
adjustment function, according to the present invention;
Fig. 24 is a structural schematic view of an embodiment, showing
that secondary segment fluid storage facilities (850) is installed at the
20 position higher than that of the relay fluid storage barrel (700), for storing
the fluid pumped by the pump (704) through fluid piping (810), according
to the present invention;
Fig. 25 is a structural schematic view of an embodiment, showing
that the secondary segment fluid storage facilities (850) is installed at the
25 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

30 relay fluid storage barrel (700) and the secondary segment fluid storage
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25 position higher than that of the relay fluid storage barrel (700), for
storing the fluid punped by the punp (704) through the fluid piping (810),
t he secondary segnent fluid storage facilities (850) is the fluid term nal

storage fadutiliti@s850n), a\&&cﬁﬂﬂiﬂ$td 1% prdseflt Wvichtidnt | ui d port (723) for fluid
external flow and auxiliary fluid piping (820) is installed between the 30
relay fluid stdtiggg6harr sistéma@heamtid hieve efchddiyt sedoditheht, Whibvsingr age
faciliti esé‘%{gSO), according to the present invention; Fig. 26 is a _
syst em schéhat PReIOnN of ahecondiionenpodooling , lostrani conidutedper aeiios, of air
conditioning co Iing owers cannected in series, according to the present

i nventi on; agﬁpﬁﬁng'f itbeé)r@%}téﬁlv%%‘é%ti c view of the second embodi nent,
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din i i I O 3 B 9 is a structural schematic
\ellicg\(/)vrof gn%ﬁ%%ﬁ?%?ﬁ?ﬁ%ﬁo&%%ﬁ@lrnglegggwg? storage barrel (700) is

formed to a | ohger 28we- stsgucsiiral Gobet MRy vitdy ff ah I8RbS @R B! tsih‘é'ilviﬁg,d a
smal |l er bottom portion, and the top portion thereof is placed on th

surface of thaleamaxigranl chodnitl (3008) gy ibsdiled iouhd thetretay foid isosraige pl aced
into the natural ermal energy. body; . Fig. 30 is a structural schematic
vi ew ot0an a%gé"(@éﬁata,ccg nelg thaeresgdyinvertienst or age barr el (700) is
smal 1 er  bot tonl Bord] bt SHOBRE STATRAUF 3t g0 a5poBOOE BRNBRIOLHBERBI
S el oIl BAfd BRI KRR Bo A ol R S st !
having a larger top portion and a smaller bottom portion, and the top
portion thereof is placed on the surface of the natural thermal energy body,
15 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 boitom portion, a part of the
larger top portion and the whole smaller bottom portion connected
20  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
25  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

30 relay fluid storage barrel (700) is formed to a reverse taper shape
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Fig. 31 is a structural schematic view of an enbodi nent, showi ng the relay
fluid storage barrel (700) is fornmed to a |onger two-step structure having
a larger top portion and a snaller bottomportion, the |arger top portion
of the rel a@klre¢1d1mmmragelyhadr@’u; (700) is supported by a gantry 25
structure (1108%,, and the small er bottom portion downwardly extends into
the natural thefigaBdeiérgyudivml;schemagiogviesof sn@nsbodictentashewhegritd ¢ vi ew

of an enbodi nen%,uigga/}/iagg theér(?é%islﬁl d storage barrel (700) is formed to

a cone shapgé&ldy garrg eduioad revarseittipeZoideovind shape
enbodi ”ent’stﬁ?&ﬁ% g the 30 relay fluid storage barrel (700) is fornmed to a
reverse taper s %e t hr ee- di nensi on pol yhedron; Fig. 34 is a

t t | h t he :vi i nent i t | fl ui t
bar ol 0700) 12 Fornas o & 2 sPERRA Ly LAk ItudiRE: Bt hese o 0"
35 i t Bl [ | [ t i h | fluid
torage bar' el (200) LRI @), B SoRe oL Bt T

t hr ee- di nensiape thodertadession AUON OF MAIN COVPONENT SYMBOLS 10( 700) :
Relay fluid storage barrel (701), (708), (708 ): Fluid inlet (702), (709),

(709'): Fluid outlet
DESCRIPTION OF MAIN COMPONENT SYMBOLS

10 (700): Relay fluid storage barrel
(701), (708), (708): Fluid inlet
(702), (709), (709°): Fluid outlet
(702’): Backflow fluid outlet
(703): Switch valve

15 (704), (714), (724): Pump
(705): Thermal energy exchanger
(710), (801), (802): Controllable valve
(720): Ventilation piping
(723): Fluid port

20 (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

25 (800): With-flow piping
(810): Fluid piping
(820), (830): Auxiliary fluid piping
(850): Secondary segment fluid storage facilities
(900): Fluid source

30 (1000): Natural thermal energy body



(702"): Backflow fluid outlet (703): Switch valve 15(704), (714), (724):
Punp (705): Thermal energy exchanger (710), (801), (802): Controllable

val ve (720): Ventilation piping (723): Fluid port 20(725): Ventilation

swi t ch val @ 10073Cantry EAiQturd=| ow gui di ng structure for guiding the flow of

internal fluid to flow fromtop to bottom (750): Backflow piping (760):
Heat i nsul dtl26RA)nErblng26p@&00): W th-fl ow pi ping (810): Fluid piping

(1201): High temperature water inlet

(1202): Cooling water outlet

5 (1500): Air-conditioning device

(2000): Control device

(3000): External conduit

(7001): Bottom portion of relay fluid storage barrel

(7050): Combined thermal energy exchanger

10
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

15 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.

20 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

25 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

30 external flow, such as tap-water, or water from rivers, lakes or sea, for



(820), (830): Auxiliary fluid piping (850): Secondary segnment fluid storage
facilities (900): Fluid source 30 (1000): Natural thermal energy body
(1100): Gantry structure (1200): Cooling tower (1201): Itigh tenperature
wat er i nl etpgrfaoaing Chel furgtivat exf aukilety (%208) sickhpe comael iinsatled dgyi ce
ﬁg?gs) f | ﬁg@@ﬁg&%ﬁa}ﬁ ggggg)y bE)c(ig/,e Egg lthgrcr)rrllgluIe:rtlerggglogic):f:lanl?gcgrt icsm;nzgllteldon !
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
5 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, or fluid pools; the
thermal conductive fluid in the relay fluid storage barrel, such as tap-water,

10 or water from rivers, lakes or sea, can be randomly pumped to form an
open flow path system, or the system can be kept random pumping
facilities and be additionally installed with pumps (including a common
pump and making choice of pumped fluid flow by a switch valve), to
pump the thermal conductive fluid in the relay fluid storage barrel to the

15 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.

20 For the vertical fluid heat exchanger installed within natural thermal
energy body, the basic structure and operation are explained as following:

Fig. 1 is a three-dimensional schematic view showing the basic
structure of the present invention, and Fig. 2 is a sectional view of Fig. 1.
As shown in Fig. 1 and Fig. 2, the main components include:

25 ---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

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



(7050): Combi ned thermal energy exchanger 10 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The conventional enbedded vertical relay fluid
storage barrel installed at natural thermal energy body, such as soil of

shal | ow surdnecBuif inlee (201} andodt leakesne fﬂu/i@féutl@cr(mf},fowﬂtﬁﬂtérftéﬁhgl fluid
storage facilities of 15 ponds, reservoirs, or fluid pools, is usudlly

const i t ut e@nbyleasihg to yrrboen i fuisloéx changedfinritiort He whits tha ¢huid ahldvody
performs h exchan éhrough transmtting thermal energy of the natural
t her mal enZ?éi/) b‘bH}ﬁt@g@e Bhithe positin iowenthauthais et teday ldiid staragar al

body with the es stral | val u d. sl ow speed of heat exchange.
ZOTKe pr esi’ rei R\?Qh?ﬁlg%d ?‘é?a@‘g‘é ?%til%t 87&62& ’@a’lnsfqlfﬁddahé}aﬁt pesi¢toanpigher
installed wthimn .n . e ener body inly.to a fluid heat
exchanggr w%rﬂlt%e@# gi%k%l%ig}vg\gﬁ gtglxagcgl%gye? I(Zpgﬁs‘?loy%ev?&éﬁar@ PFoebei ng
cl ose inst : 10 <+ e apar ! i r.al roml energy
body i nst a?}llléégﬁflg %%W%f F%{%%I (t)l\?vﬁsg}éfjlli@g&gp ﬂi%@’%@%@ﬁ&%& K%@s%ﬂqvers,

or 95 seasta@haibht hh@ivhefdigi d storage facilities of ponds, reservoirs, or
fluid pools, 1n vertical or downward oblique manner, wherein the rel ay

fluid storage batireelfluid pamstag |tRebwil th@trel Bagtui@ngofddd Bai@l f{tmeg% at

| east one fluid outlet, a thernmal energy exchanger is installed inside the
structure epntrhbedebyy Humad st obpgeohaot edeviesp¢2@00) yiost puirpdng her mal
conductive fluid for 30external flow, such as tap-water, or water from

ri versi0| aRERLPIIGRRS, {RY Wakr obraxtemal Herepsimet i @m godvityxwithapytensingr

t b | installed at N th | body, the th I
exchanger HUTFIRAES Ped N CROY)BRpERuaedial Brpflng! et (e andlon
ducti ' ' heat h ith the fluid
n the rer oy G BARELPRORE e iR, AELL B MRS ST AEERBoll Tk B ot or age
b I i | t : : .
her mal Tenaoy bod - nenond koS IR ET R uRbE SuabH, 8,

| akes, ri vmljastmems@ﬁpumpiggtﬂd\ivq-iagg; fluid storage facilities of ponds,
reservoirs, or fluid pools; the thermal conductive fluid in the relay fluid

storage® bar r el -G br anot@pheiandr enci@yosxoiedrgrers (905) ivlated td dkeg Wy sea,
be.kept T aHABKISUSIR(Ed fsids taelandllbd seapeimasi (700pstal | 0d v th punps
Vel ve). to purp-iRehPHERhaTCiEsRISBEnGe: {107 dhagindependeabilompaibs for age
1) ARG, S DR S 8 St o
oLt RN I ATOUN B kBN TRAAY DBHIBL AR v ¢
conducil vecdilsuitdketioby MésauetiRsest (ibaMPRSY SHAL §Ma variety of geometric

shapes, including U-type fluid piping (such as Fig. 3 is a structural

schematic view of an embodiment, showing 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

25  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

30 constituted by U-type piping additionally installed with thermal
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20For the vertical fluid heat exchanger installed w thin natural thermal
energy body, the basic structure and operation are explained as follow ng:
Fig. | is a three-dingnsional schematic view show ng the .bas[c structure of
the presentcandusitveodinsafsiidhi @s Pig.s6aissecttraoalralisehesfatici gievk. of\sanshown
inFig. 1 and Fig. 2, the main conponents include: 25---Relay fluid storage
barrel (7003Mbagdieent shearinglthedhatoal eaergg/c emlfan(g?eg 0(66_59 nnagrmtgdrl];grrt

conbi ned, erein t.he relay. fluid storage barre is aflui eat
exchanger wrtHPERPPHIEN ngw@ﬂﬁhé’almﬁ@l fYifhd Wevnabecop@uaive ofingei ng

I i nst : e or in part placenent into natural thernal energy
gogie( I1(r)]30)aaldlc(r(:?g(\dlle it&%%rpr%%nﬂdpﬁe%@??éuea%% @ﬁn@b?vi%ngld@c‘ﬁ@lr @ﬂ%}%%}’fl I) ui dd
t esbar, ' P\ d.wi. t . t Ui dii.n an
eSS eI E  bERh B o
fluid exch t(709): i n which the uid inlet is installe

pog: ti o)ri I gi\/\lg?l ({»1%]{2%([792 of the rel ay fluid storage barrel (700), and the

fluid outlet (702eitheimal @nkagd; atchheg®og05pns hiighely confi@ned At a0f the
relay fluid storage barrel (700), or vice versa, to prevent the fluid at

| ower part thetmih cohdue@vaystductiml stoatyagesidarinetalicdoO)ith flow gaanatidon; and
wher ei n . --=the fluid passing through the relay fluid storage barrel
(700) is cé‘ﬂ%ﬁagpaeﬁvlﬁy tﬁ@nﬂﬁl(brlnlﬁ} cHhr enddéwi ddnid2000pt (@09pumpilieg or 10
B ) g R e P PoA R an o
(he 108 Bkela0R o o1 Yoy B ol L iLg ooy g gessos
ener gy exchaogure. (ot PRYRS R 0, HofRE L Y Rl ue (e
relay fluidoatlacege dnaiotetal b6#) inside installed with flow paths, according to
the present invention;);
15 ---the individual fluid pathway of the thermal energy exchanger (705)
is 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
20 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
25 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

30 individual relay fluid storage barrel (700) are series connection, parallel

<11 -



---the thermal energy exchanger (705) has independent flow paths for fluid
passing through, to performheat exchange with the fluid in the relay fluid
storage barrel (700); the thermal energy exchanger (705) is directly 20
const i t ut eccdnneckions br setiey-panfllélwudrictivhowhasips in a variety of
geonetric shapes, including U—t;llvgﬁﬂfl uid pi g)l;gk% (7sucghgis\xiggg. I.03 I;tra
structural schemdhe diffeesntotelan catdremet basblwi 7109)!t Hplopenategy
et o 1O SRS QTERERt o pR WD UG MEegh: 4 16 8 Struct ur al
FoneRC v e 2 85 SRR SIS OR, KR SIS SO e
om0 e T Py "o LA g USTR t 0,
g; ﬁLQﬁge?C?%‘{%%"f@?i 2N AVRREN LRV NN R inkeal RAYRE £l FAEF TRy N 9Y
outlet;
---if there are two or more fluid pathways within the relay fluid
storage barrel (700), individual fluid pathway individually operates for
10 same or different types fluids passing through; and
---if there are two or more fluid pathways within the relay fluid
storage barrel (700), the fluid pathways are series connection, parallel
connection, or series-parallel connection.
For the vertical fluid heat exchanger installed within natural thermal
15 energy body, the thermal energy exchanger (705) is directly constituted by
at least two crossed U-type fluid piping, in which one fluid pathway is
installed with the fluid inlet (708) and the fluid outlet (709), and another
fluid pathway is installed with fluid inlet (708”) and fluid outlet (709°).
For the vertical fluid heat exchanger installed within natural thermal
20 energy body, the fluid inlet (701) and the fluid outlet (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
25  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)

30 are placed at upper part in a relay fluid storage barrel (700), wherein the
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30 constituted by U-type piping additionally installed with thernal
conductive fins (such as Fig. 6 is a structural schematic view of an

enbodi ment, showi ng the thermal energy exchanger (705) constituted by
U-type pi pifbgwagldiding stiucyuien&38)) Ifed gwidingttherfied eOhduatdl RuiflitoStlow
according to the present invention;), and the above thermal energy
exchanger s fromsion o battosuds phgedsinards thestedty dthidi sthradgeubaireln(210)(t608) and

: ) o is di I
const ¢ ut ed BYER. el i@@%@ﬁ@i)“%%@% ﬁﬁé‘?{»ﬁ;ﬁ@fg@% A f{f%%?%ﬁfl:g;ﬂgl e wi h

i . ] . . -1 nl.et. . a Ul
P AR WA LGS e
of an. ehbod et S nosag HONS b hl Uanet b o RORMHEH Ao Lot eq by

an e _ | “enetyy _ u
ccorting Lo thesnr oo et e ilal T RE LRl BRL L0} PRy o

t he t her maloremergyU-expbasiparg, (Whkh hee pasirlled wdehbf sidd haagt] apd fluid
outlet; and @)Ut%g ﬁlgicigpassi ng tﬁrough the fl w% pat,h y of the

t hermal enétapkedx onanmgesed wif) anglecdifferehted(stich afwfhg.,ng_) d¢ apstARctRFdlm ng,
by way of external pressure, or gravity with potential difference, or a
punp bei ngSoRmatial Vieay afoan ranbodisagnty stioiwingt thet sheecambiicd erentalf | ui d
inliq id to gaseous state, or gaseous

to 11 aitd ShEt oRGieei DBk Pontiuiadlly Cowvopeseal btsee piviogn ol
magnet i ot aadeerey FHRRHS g RHBE o po#F ot WherBon:S RECE I devi co
(2000) andyidie A5 CHARASAL 1 SFHAL! AL E LTSI et oL o,
P AL TRE e, Gl S ATl By e
fluid storHyedbpasshg thfO0ghefsush, ast A, flluidla pateeads dchehhic view of
15 an embodiment, showing that the same combined thermal energy
exchanger (7050) within the relay fluid storage barrel (700) is installed
with two fluid pathways, according to the present invention; and F ig. 12 is
a sectional view of Fig. 11;) and
---if there are two or more fluid pathways of the same combined
20 thermal energy exchanger (7050) in the same relay fluid storage barrel
(700), the fluid pathways are series connection, parallel connection, or
series-parallel connection;
---if two or more thermal energy exchangers (705) are installed
within the same relay fluid storage barrel (700), the individual thermal
25  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

30 same relay fluid storage barrel (700), according to the present invention;

2
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30i ndividual relay fluid storage barrel (700) are series connection,

parallel connection, or series-parallel connection; wherein ---the
different relay fluid storage barrels (700) individually operate for sane
or differenindkped 4 isu sctipasd ivigwtdfiBiggh3;); --there are one or divided

into nore than one fluid pathways within the relay fluid storage barrel
(700), and if divf thareiaredwoner broraghermilicdengat éwehasgexd é’lQS)llndia\H!egualh
i fluid outlet; --if there

if . rore o
are two or KB TREAHY 'gf‘ctusqdﬁé‘g.eeﬁaﬁ%%?évggumgifangwa@@ygﬁf;@e (700),
i ndi vi : Js individ I for.10 or di r.ent
types. 11t de i8R L SRha 8P EIS (e, Shigsce i csrmbiea il o

pat hvays WidindetiBR, behaled bitfictionagefasrel (700), the fiuid pathuays

are series connection, para connection, or series-parallel connection.

For the verti cal.tfid ufldidieghth ar&erth&n%( @) citel '”@ﬁ?ff@*yl"‘%%%%s?ﬂs'&? ed by

energy body, the thermal ‘energy exchanger I rec

at |east twunstatlodsedhls thpdifférend rolagi figid bidr fbﬁﬂ%ﬂ&eri(}(}}i iﬂdﬂ’@iﬁﬁ‘&’ﬁ% s
installed with the fluid inlet (708) and the fTuid outlet "(709), an

anot her f| wipgrgiat hway is installed with fluid inlet (708 ) and fluid outlet
(709"). For the vertical fluid heat exchanger installed w thin natural
thermal 20 energ§amedyr diberéntufypasnfleidy pasy thmzuglhéhf:llu;ldﬂdual eﬂulgmz)l
are further installed af upper part within the relay. fluid storage barre
(700) 5  ReitaRQ tﬂﬁﬁf\%ﬁ&%&%ﬁ@ﬂ&&%ﬁﬁlﬁ%Wﬂﬁ%&Emdéfqmo;*elfbr |
gui di ng t hey f f i hn uid to flow fromtop to bottomis place

A QPR IS T L)

inside the're _ barrel (700) to connect the fluid inlet
the 1rord iniet {yoly P TiA® dhenbll eSo%Y bR FRSSER M bot t om
W thim Che relsy 11 o LPorae Sarrer Pane) 17 o stpastirensofistIEL B2y
8 is a strpataitediconnbetiahj or véréwe-phralel esbaditivnt anghowi ng that a fluid
inlet (701) and a fluid outlet (702) 30 are placed at upper part in a relay
fluid 5torage batheelflyidoopassingr dimoughe the piping of the thermal energy
exchangers (705) within the different relay fluid storage barrels (700) are
controlled by human or by the control device (2000) for pumping or
pump-priming, by way of external pressure, or gravity with potential
difference, or the pump (714) being installed, to drive the fluids in liquid
20 state, or gaseous state, or liquid to gaseous state, or gaseous to liquid state.
For the above thermal energy exchanger (705), the fluid inlet (708)
and/or the fluid outlet (709) of the fluid pathway are installed with a
switch valve (710) (such as Fig. 15 is a structural schematic view of an
embodiment, showing that the fluid inlet (708) and/or the fluid outlet (709)
25  of the fluid pathway in the thermal energy exchanger (705) are installed
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)

30 are installed with the controllable valve (710) for control regulation of the
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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 the fluid inlet (701) and/or the fluid outlet (702), according to

t he presentfliidveritiiog; thenfilid ;gath@zajyénathsQhéﬂrﬂ@laénei’g?\/éx@haﬁg&- (R)9); wherein
S ---the fluid pathways of the sanme conbined thernmal energy exchanger

(7050) in the donetheeyeryicai m}uncliahlteat ageh@ggargms(a;lgmb wii thidh imlaalmamm}é@z;ntqﬂigrk Zd
U-type pi ping, ich are parallel and side by side, parallel an ,
or Xfosgeg %%F%Y % der éFI‘@LcCéPSP(@%rprwhap@s afothes relagt flued wtarage

i j i i h h nbi ned th | 10
ooy oy chaRl7aR) BITAE ThRbiary Gl f?ﬁéﬁf{q%@gﬁa&l}:?ypg pf Ef‘g Wi th 90
i i : ). and ;i or
T G ot hays aeeshBSROLS NG refoyf IEUEIIORRE HANER LAY i RA% patifer

inlet and frbdg dr@lu)hLﬁgpal@m@IO@g]di vi dual | y oper at es for same or differ ent
types fluids passing through; (such as Fig. 11 is a structural schematic

view of 15 an éwbalemetdy felidwinagtatrrdlbg 798ettRoMaidaset (hS%,[TPhnénﬁ"r gy
exchanger &7050)° within the relay fluid storage barrel (700) i's installed
with two flhe dludtawiderd703¢ eor dish@llctcbv\ntfeamveisdmvalvw@ﬁli)cm;coi?tlibl!’dg@ 12 is
' | Vi f Fg. 11;) arid --if there are two or nore flui
pat hiays ofWHisE Kalve @g’i%i]bkfiumnwrebyrﬁhi enaiol dextiei0) (o0sping e
fluyid st b I 00), the uid pathways are series
iﬁ,‘ﬂﬁeé ‘# g%,"f iﬁ"%trl%e?’rfa H%&a@%@dﬁ( éPV‘%E@tﬁe§n§éﬂa‘mf§r01c@$nlé‘ﬁmpoﬁr?4)-fql‘f tw:)
th : angers (705) are ingstalled within t sanme rel ay
s o EYRAET B Yoo SORS A ST b B8 Ml
705) incl . 1 uid. S, tdvely insgta W ui
niet ana P suer Oty ot Ay B e G RA A Y me D Bisal 5 e at e
for same ogugtehf €5yt oFrMﬁﬁg?éﬂié“f@l%e Beh 3 ngugvu\?%ga GRUENIAP séhdnatid 'S @

structural schematic view of an enbodi nent,
view of an embodiment, showing that the fluid inlet (701) and/or the fluid

15 outlet (702) of the relay fluid storage barrel (700) are installed with the
switch valve (703), according to the present invention; and Fig. 18 is a
sectional view of Fig. 17;).

For the relay fluid storage barrels (700), a controllable valve (801) is
installed at the fluid inlet (701) and/or a controllable valve (802) is

20 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

25 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

30 structural schematic view of an embodiment, showing that the
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that two or nore thermal energy exchangers (705) are installed within the
30 sane relay fluid storage barrel (700), according to the present
invention; and Fig. 14 is a sectional view of Fig. 13;); ---if there

are two or cunteolidide medlven@0dy sxaimalded sat( #5 fluidsinddt! €u) hnshdert fie sanme

relay fluid stora e barrel (700), the fluid pathways of the individual

t her mal eneraralaanglve (@) wrensteﬂeésat:dﬁh@ef&mldonutlpar(a()mgl afdotheect i on,
fluid pat hways of the thernal

- h
gLef S;' g)s( c E&hgefh%w( lg?:ggl?ge CEQBSIHS dBsialked ge‘t‘?ﬁ%ﬁb the é@@ﬁ@llﬁbleayalf‘/leu(&f) I9t or age

pass t hr oughtd & SaFeIRRIE AR, f%%mwﬂﬁﬁwaﬁ#&ieﬁéﬂeﬁ@a@f&&fogg';'_ -
exchangers 8RR BAG.AH ALEreBh el bh 4 L eURIR AL ep(TO%)

---t he pat errra energy t he
different rigpy flui d st orage barrels (700) are series connecti on parall el
connection, or series-parallel connection; and 15---the fluids passing

through the pi pinghodnt eFiger fralndefgs. gy0 eﬁ@@@ﬁ@bﬁa&l@@lvé& BOM) bhe
different relay fluid storage barrels (700) are controll ed by human or by

the contr ol(863 od theoo0h-flow pipnms 16§00) apainpapolletfgr oby ovemoeé feosker nal
pressure, raV| EO with potential difference, or the punp (714) being
i nstalled, nfl o as Eollgpwing, uneleiding i quid 205t ate, or gaseous state, or

ther maf ) enr gy (S PURGIGETDE FBER DS fareudhinecy ity w s (RS, 338.“3
outle (TOB Ll WALVt LOFLEL B S0 Auibshiat G 1r)
that the f I(t;log) F e%tel(lﬁg%)r l@g\gi/n%'; the fluid outlet (709)
2) blocking the fluid entering into the relay fluid storage barrel (700),
and then the fluid completely passing through the with-flow piping (800);
15 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.
For the vertical fluid heat exchanger installed within natural thermal
20 energy body, the relay fluid storage barrel (700) and/or the thermal energy
exchanger (705) are constituted by integrated or combined structure to
facilitate the dismantling and maintenance.
The structural cross-section shapes of the thermal energy exchanger
(705) include circular, oval, star, square, or other shapes.
25 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

30 higher than that of the fluid source to prevent fluid from overflow, and/or
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25 of the fluid pathway in the thermal energy exchanger (705) are installed
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 iislferthe ddytaHed/withtdechtilatibnoswiteh val@9)728), tifielfilulgbsnasthway i n
the thernal energy exchanger (705) 30are installed with the controllable
val ve (710entey theoimletolthe gbuﬁaWiltrhm tlie teley ftuidi Scll(r)]mgeebm_mgl I(Hﬁ)f \W(leﬂ ﬁ)ep?t hway
in the thernmal ener exchanger 5). For. the vertica ui ea
exchanger iSRRT ‘QH? %%pHmm(%& Radke widilaionsayitch nalwaf F4) is

- [ h f th f1 ui t or age els (700) i.nclude
i rout ar. - GoapOIERCDy b oy b et R sdB0BF o finahalin e
the el dy frard elar synTontes, 0% Db (IR0 prhrat PR S8 LB dhn e
fluid out ehe (1 ﬂug;iimﬁeagd eghri]t b"}'(ﬂ))svgdcﬁha\éaw 01033 4 oAbl the
switch valve (703) by human or by the céntrol device (2000) for opening, 10
or cl osi ngschematpusierent! afi drhbedinedre, shoding thanthielreldie lpidmidragd) for
punpi ng, or stop, or adjustment of punpi [ngnflow rate; the control device
(2000) is betiel ol 7@eviise facthiovairedalbyd evéilt rthealvehtilatéon npigiapi ¢AR0Y,or ce,

current force, or magnetic force (such as Fig. 17 is a structural schematic
vi ew of ana%‘%%ﬁ‘i’%éﬂgﬁe PHOWIHdNYeRiEoR-he fluid inlet (701) and/or the fluid

the. sl ch val b7 (hodpricechpu Rt Sxetibtar sdualiediwihin Saturahihamyl 15 | o
(700, o conviedy bebrat ety Mud oo 68k i R@NDYS feher iR Bt 503
(702, and A RONTEURLBBIKE (o) eSiderdp PRedalctndly PRttt (BVhai o
val ve_(SOLIard beiRaRI0O) | el D D A7) 5coBEH AEGICNEII0Y dndl o
adj ust ment ba¢kflow piping (756W dominecralswithga umew @14 hén wetids fik oMstpiledng, to
contr 0{5 t hgetcvgenénr Ct)fllelz al:?e{c(liﬂvoavlvvfelu&? %}i)tle?n(g/og[) tagg 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
20 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
25  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
30 thermal energy exchanger (705), the fluid outlet (702), and the pump
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25 control |l abl e valve (802) by human or by the control device (2000) for
opening, or closing, or adjustnent of flowrate, and to control the punp
(704) for punping, or stop, or adjustnment of punping flow rate; the control
devi ce (2000V4)sammbbaclofloveyipieg 4630 vesmttdwyd eviele arpurap (704 Fi sérdahigni ca
force, current force, or magnetic force (such as Fig. 19 is a 30 structura
schemati ¢ vnsiallef bnt%mdhaebaqkfk}mﬂné tchatett (fé():é’%’ awhtupstieatd €luidl ve

801) is installed at. the fluid inlet (701) and/or the controllable valve
Esozg : 2 : @P?{}g 84 fﬁﬂldt wrpm@@%ufqrepumgg,paaﬁ@l tthadvint thef redoy glyirng

IS i | | abl I 1 dt
Cont s of T abiiofies Baigh 00,0 Fusf i bRaySh B cbadidon oSipsns 2?59?/69) 3
' ~ ' ' - Ie 0.i i 0 Vi ew O
2rocoLge ) b P RuGReRisc MARLIONYSAM, Hhifhy Afril 2sRERY AR, o0
(801) and (BANoANstddrgint idvifd resBPiGnEBA0) are control led for one or

nore flow nodes as following, including: 101) blocking the fluid passing
through the wi tithef tedwy pil pichgtor 889)bargnd 200 nist he hddhlded enph ehelpuiBpssi ng
through the relay fluid storage barrel (700) for entering or |eaving,

2) bl ocki ng70#p aniduitlie dhaidr bntet f762),hend eisagnty dia;btsﬂrf]le][ fk@@nﬂ&r@r@rg{(gggg :
and then the fluid | et el assing through the with-flow piping ;
153) parti &ixc{lmﬂ%r éﬁ%r 2 tﬁ@m%@Ckﬂ@w BiRipgf(730d conpeeigd withrtbe urop), and

partial,fl %17 ?4)0%? Séierr{ stigri%ggarﬂetclhgetvv\éete?f ‘]EtlleO\gagi.(HU\J\? ffu?gogdtle%n(d?OZ’) and
upstream fluid piping or the fluid source (900), to control the pump (714)

by human or by the control device (2000) for pumping the fluid in the
relay fluid storage barrel (700) to upstream through the backflow piping
(750) to form a closed circuit system with thermal energy adjustment

15 function; if the position of the backflow fluid outlet (702’) is at upper 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 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

20 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. 23 is a structural schematic
view of an embodiment, showing that the relay fluid storage barrel (700)

is only kept the thermal energy exchanger (705), and the backflow piping

25 (750) connected with the pump (714) in series is installed between the
backflow fluid outlet (702’) and upstream fluid piping or the fluid source
(900), for pumping the fluid in the relay fluid storage barrel (700) to
upstream through the backflow piping (750) to form a closed circuit
system with thermal energy adjustment function, according to the present

30 invention,
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4) adjusting the fluid flowrate entering into the relay fluid storage
barrel (700), for performng the functions of opening and closing. For the
vertical fluid heat exchanger installed within natural thermal 20 energy
body, the rel aydil thiedvetivahgkiitdroaelextia0)craimdtaited héthiherammial eherayl
exchanger (705) are constituted by integrated or conbined structure to
facilitate alfs2yikontsacegdand seaimans nnick storage Theiliasu@ifals further

oy sec IS Bl PR e SISaneet (100), L0000 e
vertieal IaPdngat “Brindnie Pl BunBad PRI R &7 OFhaRretclorbigy body .
e ol o i s s GO0 B el st R o
i e e S O
enter the ianidéor, witieh fikuindtaliedhimitlt beflokl gwrif (103) froflape chesrhgl IkP0) Wil |l
be punped-out by the punp (704), and the ventilation swtch yal ve (725) is
cont r ol | ed apg/eiu it ventigtionepigong r@20deaidler (tA00Gntlatioal switcht valyet he 5
ralay Trut 4735 bty insatsdRt Chodyh chibn AelcFigmizal borags faaibtios 4BSBEhermt | c
v o olosh BIROCITETy SUOUIG, LRAL AR Kol oy, s, Sharage bafrel, (700 1
present i Nyt # Qe condary 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 fluid piping (810), according
to the present invention.
15 For the vertical fluid heat exchanger installed within natural thermal
energy body, the secondary segment fluid storage facilities (850) is further
installed at the position higher than that of the relay fluid storage barrel
(700), for storing the fluid pumped by the pump (704), which is controlled
by human or by the control device (2000), and pumped into the secondary
20 segment fluid storage facilities (850) through the fluid piping (810), in
which the secondary segment fluid storage facilities (850) is the
semi-closed or full-closed type fluid terminal storage facilities, and/or
which is installed with the fluid port (723) for fluid external flow; the
secondary segment fluid storage facilities (850) is enclosed or non-closed
25  structure, and/or which is installed with the ventilation piping (720) or the
ventilation switch valve (725), and auxiliary fluid piping (820) is 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

30 the ventilation switch valve (725) are installed at the top of the fluid
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10For the vertical fluid heat exchanger installed within natural thernmal
energy body, the relay fluid storage barrel (700) is further installed with
a backflow fluid outlet (702'), besides the thermal energy exchanger (7095),
the fluid detinénal(st6R)ge fd@li@wp%ﬂp@s)uchamm@.@&Q@W@i‘ucﬁ@ﬁﬁl%héﬁﬁ@i@) , and
backf | ow pi pi ng f(750) connected with a punp (714) in series is installed 15
bet ween t hevipacef hownibaedithenis steaw{izDeiax thadeopsdargamghtaritdlwidpitogger f 1 ui d
source (9001),.'[0 C? trol }he punp (714) by human or by the control device
(2000) for IBaHPiesg élim isafurthayi mstailachat tle ppsftien digher thge tat radl the700) to

upstream t hrpugh the backf| ow pipi 750), to forma sem-closed circuit
s;F/)st em wit Hefargﬁ%q? Stiagg page E?Bhggﬁoﬁ’f%%ﬂgéh;@ fiuldtpwnpgd byodiet pwnpof t he
back flow flui t.(782:) s at e art of the rel f.LLuid storage
barr el ?706;7,64? It@}v%\/)ugll ¢ (en’gaﬁ P lP&P&r@%?sg%‘@fs%‘?&m’@ﬁY 8?861‘3@%1‘FF10‘%RP@E@ :

i nternal flykg; : . t I ttional placed inside the
relay flui C{H ggg%éa%g@sggrlé Eﬁ?@m@)t;éﬁgﬁﬁtlis?ﬂaﬁg %gglitﬁélso%?owﬁkcﬁelgdgéﬁ?ﬂegw fluid
outl et (702xhis fiid ewar : f i I : e 700),
Che 1 ow guio%j hg Strubt urgpz? 35@; fhdie %ﬁlieg?{anlghg’lﬁg e gciiaBRal (00),
f1ow from tpopirtgp(&)t mninssallenhbewssar ihey relhgcidid B®irdlge baerel €7769) hhai d
storage barrel (700), such as Fig. 22 is a structural schematic Vview of an
enbodi nent henwkongarhaegnentr Busd stouige Sacitisigs RM)elaccanding so fhet her

i nst al I1§d with the backflow fluid outlet (702'), besides the 30 thernmal
ener gy | @xc RARRFEY 1AYYONk he fluid outlet (702), and the punp  (704), and

e veeh«h oo e FERRSG | T hade kARG b 71 o
Pour s, 0Siuct, MUTUOSE  Ayhm But O ARGaAE e L,
CLcant Syepany TObY] iR AT 5 e (e

present inven . e relay
instal | ed (@O00Y, hedunters(ined thanebdhtrurd sebshettihat std bfa@ﬂﬂ%é'?sgo%%')y kept

the thermal energy exchanger (705), and t%e baci cfl ow pi pi ng
connect®ed Wroughhhepflopl pipiag1@)1 O)nasédrthesaii svithist eid %‘bd?ﬁlfa&*ﬁ‘%@{ghﬁ@t

backfl ow fluid outlet (702') and upstream fluid piping or the fluid source

(900), to Ebid straghdapilities(828) enjerbuntmther spmcet dietheord ayo Fludé staragé 2000)
for punping th id.in the relay fluid storage barrel (700) to upstream
t hrough t hgalﬁsﬁﬁb%‘@? dhﬁga‘{x?gé)’y tfgllaopmlagcﬂ@&%d vehiieBuist peogtceeh by t h
t her mal ené{1 tg\gj 1Hment 15 function; if the position of the backflow
fluid outl % 'ft{flS at upper part of the relay fluid storage barrel

(700), the flo M dipg; S (. Lo B OE hdyng . £he f| f_1nternal
flurd to fl ow ?‘?gﬁq&?ggﬁ%@ g}){? pﬁn@ﬁ%ﬁ&#@%ﬁ%%ﬁqggg%c%gléw‘n@ﬁf% ‘%]émingi ay

f1 ui d =t or agerghasady, WER)is fanthek fappliedr@sith ° Ckhh i d
outlet (702") g?s adtgbl ower part of Ppe Q%QB?%Ggité%%r%ggg %%ﬁ(ggpfrn%#g(mm,
the flow guwdimg tstvers toneedigdh)sefes, du diangr thelekl I?Nc@f)lihgtt@mk ifluid to
flow fromtop to bottomis unnecessarily placed inside the relay fluid
storage bapw@iped7omk tewdh casditianingadédca throwgh uhalcosokerest irc syiiew of an
enbodi ment , showi.ng t lay fluid storage barrel ﬁ?OO) is only kept

hat th
the t her meilOBh®R @icf%&néaﬁ?fn{a?og}e,rgan%ﬁh@mcmm@w@fbwzﬁhirvﬂm

connected with he pul 714) i eries is. installed between the backfl ow
f1 uid out|f11a>(%‘é§)3&§ﬁ e&’ﬁ&%éﬁ@%% 351 Flieng 0d8 & Hestem SChCEMCCEep900) |

i ough e eacie cah Bkl Bt PPl O e A Ao n el 1 1
thermal engkedts a8niRb BN n SUALY &or8RRPLI NI JrlsdtEinReffitA! 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

30 barrel (700) is a fluid heat exchanger with the form of vertical relay fluid
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30i nventi on. For the vertical fluid heat exchanger installed wthin
natural thernmal energy body, secondary segnent fluid storage facilities
(850) is further installed at the position higher than that of the rel ay

fluid storageraparbaetel(fodBeing @dlosd distalded, ke WholedoPHBEA flicéhenpiB (704)
t hrough fluid piping (810), 1n which the secondary segnent fluid storage

facilitiesnagse) thermaé ewrgycbodgd(bO0FUin -wdrtiseld dry dewfdwird todligjural
storage facilities (850), and/or which is installed with a fluid port (723)
for fluid SxvEHapnel g redny/brid sferagmbarrat (600 pispinsgallaboyitlarad/loastt he

i i ] . i h f the fluid
Verminal  sOoPaBurl iRt Yo bl %%éa%;l,%a'gﬁéé%&iﬁ&so%.ﬁ@‘zﬁ’%@?@éa?w‘ihg; .
S or age’ t adnf ey LEARRRTE Toigh Poidlber atcatga?eﬁﬁvﬁﬁ}%‘fﬁﬂé LT SO hf

id; : i I 0 e t he
bunp. (704) LA biighp et AEHC bRt ol O Ui 8 (R el BUBTRFRGEY | on.
15For the beariel ¢a00%, andl the Fuigx6HABYET0d )Nt iRkl Wi P}étqugiftiz&égg%éqégr”ﬁ'

energy body, the secondary segnent fl uid storage faci _
further inthal tled @i theheslppsilnicostoraghdariehdo0asr vicet hasaetpréddptd
storage barrel (700), for storing the fluid punped by the punp (704), which
i s control Hel Thyidnaintower payt svishicothe oblayeflink S((ﬂﬁge)bameﬂdgm.(rh]))ﬁ?)lmné o the
second 20 segnment fluid storage faciljties (850) through the ui

pi pi ngﬁi )élé'}a,gnﬁﬁg%% RS tSHQ“ngbﬁé&r%ﬁ»stg@ fiHe mlaii(a’oi;) anddhe fthddiutless (850)

is the sem osed Q ul l-closed ty flyid termnal storgge fagilities,
and/ or mﬂ%@)saﬁeﬁgﬁéﬁliegldawl?lﬂe’i H%rtf”pﬁh’cp %WHTW%‘)“?fS&ragPiiﬁr@xﬁ@p aIOI
flow, the | i e f.aciliti i.S_encl.osed or
non- cl os edﬁggmg?{r%éﬁ %i?l%négf %bﬁmﬁ%mgﬁsgqlﬁﬁga?ﬁrgﬁw ?ﬁg %%_E(;R/g'ﬁﬁ”il%t | gn
i pin 72 i ! i S ui

b1 bing (520 1o RE 1HRRRL! PLIGTOTONCOAFAE 1 Gemomm B0 DIAAEL G byt
the secondelyy Sagdesibrddaibarrel ¢700F (6 @ohhédti e 18ROMlel (701)2&8d/ok thoe
ventilation piping E?ZO of the relay fluid storage barrel' (.700), and/ or
the vetft i | Huidboutlep(ER), Taopnandhgrthdddwe pathtbetwtémnhe Wdidinkal (761§ 725)
are installe t the top of the fluid termnal storage facilities (850)
(such as FRf tg% ﬁl%ldaogﬁﬁhé?ﬁ?—)alpas&mgnﬁtrbuglwitlhw bﬁtt(zr?Sei(;r;)lmilrafmyt flhwdhovm ng
that the second ) t fluid storage facilities (850) is further
i nstal | ed %{Pfft%f‘ea%lagf H@ﬂ 9 Rjtsaient ﬁ@\ﬁﬂﬁé@t BXW@IEIéari évlélymguh?i?rgi?t ﬂﬁe@e .
barrel (70 for_stord he fluid.punpe t he punp t hr oug he
f1uid pi(piSf%ér*‘tgé‘i%%{refﬁed@efté%ﬁhﬁ%n%gﬂeng’%f?W%femstor age }‘?cg lities (?Fo_)du S
the fluid ternir facidities, or_whigh:is. installe a ui d
port (723) for ]&FIEI %hg{(%gr %lté% wl(g)vax;,g%a%tga %%%@Qﬁ;%@) Ilﬂ%lderlglKZbﬂb 1? 320) i's
i nstaldoed daitveiesd the haha fouish stonRee Raneel (2 BRI ABiggcopdary
segnent fluid stor algg faciliti esl%( 850)@accorld(ien(g tz@gt hgpg%l'pr?gz%t F
i nventi on)pump-priming, by way of external pressure, or gravity with potential

difference, or the pump (704) being installed at the fluid inlet (701) and/or

the fluid outlet (702), to drive the fluid in liquid state, or gaseous state, or

liquid to gaseous state, or gaseous to liquid state for pumping, or stop, or

25  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

30  connection, or series-parallel connection;
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lithe secondary segnment fluid storage facilities (850) is encl osed
structure, the fluid within the relay fluid storage barrel (700) is punped
by the punp (704), which is controlled by hunman or by the control device
(2000), and ent-erthe itm@nalr@esgymhw%@e(mothafsliﬁaépéﬁ@érﬁ%\ix khd fdres
(850) 15 through the fluid piping (810), and the ait within the secondary
segnent f | dileidspansaye thracighi 1o esrssohearmhangptwithhe Thadanahe relgyr el ay
fluid storage barrel (700) via the auxiliary fluid piping (820), which is
pr oduced b&ﬂﬂi&lﬂﬁiq{@gﬂbﬁrﬁ@l €690 hand/dhei duid fiping todatheexiodrara eenérayt al | ed

W thin natural ther 0 ener bqdy, ich is further applied for the
operation &€ ?‘Pg%m(?ﬁﬁ??}dngé@leanél %ﬁ%@nﬁé‘@f dd 08p anst e fluide wat er
cool ed gy %ngieitmg éfwers i s punped back to air conditioning device through
t he connected i ge ‘ies flow paths of the thermal energy exchanger (705)

installed wthin : fdi Ll ) | 00), Fi 6 is
oyst om schermt et SiSR i Bdhah AR B8 (il Ekiet 5Pl asfon o
air conditiisvm@gng@wmm@we@a_ﬁarmggtcﬁg diNasgries, according to the

present invention; as shown in Fig. e mal n conmponents incl ude:
-Relay fluid stetlgélubdrpasbing7fipughabe ffidt fehmrl @@@H@Qh&&@alr@{e@gyal to
be integrated or conbi ned, wherein the relay quialstorage 30barrel” (700)
is a fluiderebingsichdhygets apmtiotled foopmmopingeot imahpreimynd | by dvaysbér age
barr el r whol e, or in part placenment into

6or bing close installed, q . .

nat ur af th@?‘fﬁip BRESSSYTD oK S1anaboyVithh potantiad « i Fisrenrsartaihe pihpqUd 4panner
dth fluid .b 700) . is install, it .l east

fluid il ebefe IMENEA L RRUSRNTlY HSPns ons predierpor fiidiim TGNdr i ng

5and | eavi 0P ui function; in which the fluid inlet
(701) is i %%‘Et%ﬂ ?Iegégae?)h? r?féé%bg%’ ﬁﬁ@g‘?ﬂggﬁe‘w&ﬁaﬁ%ﬂ SO Eﬂ‘é&d $P15 d
storage bappgl (700), and the fluid outlet (702) is installed at the
position higher than that of the relay fluid storage barrel (700), or vice
versa, to prevenCobhiegf tawer al20@mae]Rad tiovh tdy | ‘ rage
barrel (700) from lostgagnati gn; o)\rl\&gs shovvl\qélitdr??'nllg/ie(glI.ﬂ%gg?3 aﬁg&#ﬁﬁ%ﬁ% et
(701) Hnd cteelifiguitdwent | etherdii0Zhearmolingt aldveer alnstlbad ParH Wi higln the
relay fluid storage barrel (700) to facilitate mai ntenance, and the flow
gui di ng st fanepeiagurergefert igdetgUiZdiln gundhe cobbing o atert arthet! (120Q) ds hieht ow f r om
top to bottonPFi S plfaced i.nsi %e the relay fluid storage barrel (700) to
connect t heX¢RANEETilAr Passing 1‘@1{:&7 tie aweiliary fluid piping (820) and leading

to the fluid inlet (708) of the thermal energy exchanger (705), and then

Q

leaving the fluid outlet (709) and leading to air-conditioning device (1500),

20 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).

Fig. 27 is a system schematic view of the second embodiment,

showing the operation of air conditioning cooling towers connected in

25 series, according to the present invention, which shows the states of the
relay fluid storage barrel (700), as shown in the embodiment of Fig. 26,
directly storing fluids and the fluid inlet (701) and the fluid 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

30 (725), which are controlled by the control device (2000), for passing
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15 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 fl ui dﬂmmgfaghebmxiéjary 700 pimines{d/Matdreh enasithgMigioe ke cobolligygf | ui d
passing through the relay fluid storage barrel (700) is 20 controlled by
human or byo¥&it(lai00ddvermetherbag) téroperninys qu\gié@l][ ;rdatrﬁliﬁ])man?hthlam M@y( %4)
external pressure, or. gravity with potentia i fference, or e punp

bei ng ins'? aff‘i‘@él‘eéifeﬁ Héeg £rQ laéiw@r qutlst \(13H4).drassee through thatflwd infe@2), to

state, or GA0L0Y W GBAS: St o) e aplo She aslaiBitnent o
i ng<fl tep ot - .more .cylindgi cal . rel ay. fl uid

5 g g‘g ;322 Eg?’%fa?@(e%&éﬁi fZ.bQ%: ?‘ﬁ‘?‘{bgﬁ iglgi"\%ﬁfﬁ%@h%; :ﬁlgr ;@glzqngﬂ@fy_ %%cqli'ltgﬂger

1£I ui 2:1 pat hﬁg;géwt?ﬁ%ﬁgnﬁx{}?dgé rZI a?/stb?w gﬁdst o_rlggé %a)r’r g% 1%%98){1‘59? _

series conls&nhigerbarr(@'()'()ﬁ'wiﬂ@@@mﬂh%cﬂﬂe%al @hefé%fe bﬁ@deﬁ%@?'&b%)ﬁ%ﬁ@ & Ion;

---the thermal energy exchanger (705) has ind ndent Tl ow p rfluid
passi ng t hheagtexchengerwithniteeantiaat hhelg'ﬁall\nstha%Béoddyﬂtldrdught fiee sBkBpy fluid
storage ban:el (700); and the fluid piping of the thermal energy exchangers
(705) are ixaeql ed with the fluid inlet (708) and thehfl uid ?ggtSI)eft (709);
t he individual flujd pat.h of , the thermal .energy exchanger is
i nst al ?@d wi t hI'PF tﬂla ‘J.%ﬁﬁl%%\ﬁa éHHI heal exchanget:ingladled within ﬁétlg‘glét@rﬁwém ng
t hrough th I t f the thernal .energy exchanger (7 IS
control | edgyéwpgﬁg?hgm g‘ﬁlogﬁrﬂ;-]ﬁ’r PR ngf“dycﬁég R)lfmic? e, ’El%t&‘_ﬁ%ll Eﬁ?ﬁur teb or
ravity wi ' ' r u L ’
?ndi Vi )éual F?e% §Q&¥ %%Stgg%éqféﬁ)o%%f grsg%%f%u%egiﬁ! |O§§flﬁélt @tdrgtbz’, WHoSgaseous
state, or Intgtidl dianesseeybigsdt tharPor P45 the %»tt@i»ﬁaﬂ ﬁbgfe%ef ofMle
---Cooling tower (1200): related to a conventional air conditioning
relay fluid storage barrel (700), is further installed around the relay fluid
15 storage barrel (700), such as Fig. 28 is a structural schematic view of an
embodiment, showing that the external conduit (3000) is installed around
the relay fluid storage barrel (700), according to the present invention;
wherein:
~--BExternal conduit (3000): made of conductive materials, wherein
20  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
25  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.
In the vertical fluid heat exchanger installed within natural thermal

energy body, the relay fluid storage barrel (700) can be further formed to a

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

-23 -



[5 cooling tower, wherein the cooling tower installed with a high
tenperature water inlet (1201) and a cooling water outlet (1202) is a heat
exchanger for passing through the auxiliary fluid piping (820) and | eadi ng

to the fluiig lapt@tadd 8 bekofhsorlry Mm@ﬂ@ﬁ%dﬁé%‘%ﬁ@dﬂéﬂp&)staéflﬂ(é hen

| eaving the fluid outlet (709) and |leading to air-c itioning device

(1500), 20 eoldnii ghetrerare havinee Mateist phreedfaoys t Her ﬂﬁ@%ds?@%)th@oﬂ@%t ed in
series for passing through auxiliary fluid piping (830) to the high

t enper at ur ecamdustiomanen Witk ohg nahﬂ*aiﬂlmnha"l@riemgyobbdy. cool ing tower (1200).
Fig. 27 is a system schematic view of the second enbodi ment, show ng the
operation of ailtlgedAdP & Bridigrad sehemgticoversotanssthastiment, dowing de,

di h ' ion,. which sh h f th I
Pl i sbor dgkob LA PBo PAIEL | Bl TR ELoah bR R BEDREICHDS, i 1 bot |y
tori fluyj he fluid.inlet, (701 d.the fluid let (702),
onerein tnd i0Ed e topili el L SREIE B el HbRcil 885 P dev co
1500) i : il ation. Sw 30
(725) wni e B OO BOEHPack VT MG bbb B,

t hr ough t hgehawgiidmh ibHii ey [N Ya Pl he coolin
g p\br&bﬂ ﬁﬁ Ppadé'driat& &%@hatﬁaﬂﬂ%'i‘fr@l '(eg_lg%%jed 9

tower (1200) fromthe hig enperature water 1nlet ahd then the

fluid | eaves thes showing Nigt 29, adickeit th282)n cpapsasntshumbighstilhgidd ui d

i nlet 3701) via the auxiliary fluid piping 8320), enters into the relay

fluid 18 stapager ebthetelgy70o)d sinage SatrehZ00) aredast toltcheinfdsui d i nl et of the

air-conditioning devige (1500) via fluid outlet (702); the relay fluid

storage barrel | *78'@}’ fi)i“tdhﬁgfa&en]éaﬁrﬁtm) eqyf &he uqtirssnagidlor ns

heat excha ith e natural thermal, stora body 1 hraugh, t he shel |

t her eof . 1%1%%%11%6‘{/&%%&3@? lﬂrdﬁﬂé%lﬂhaékg‘ﬁa- e SV{}QELHPIIEEWWCthhﬁhﬁ 1QRt ur al

thermal en y I . :n..na o] J s placed into natural

t her mal engrhgybgg%iglﬂjﬁtse{ \gﬁ%ghgnb%l?r@r élrtl)(#’ Lrl(ﬁg{l@% gnto ngﬁHm Sifrélﬁglﬁl{at
3000), wh b ' b D I

(i anet er of e fa st oG E i 3u) 268, bUBBRChoRIE b U TR RO

around1$ he stredl by drbss sectidn sitcarl dgecRRkrRitiohlMhpe 9fahe dotfi potiohHa
structural schematic view of an enbodi nent, show ng that the external

condui t (300y ifhiidnstabgedbareu(d@00he pefpendidulad tet ohagexlearielttior00) ,
according to the present invention; wherein: ---External conduit (3000):
made of cohdtiEErssowad.covallar paltbedion shapashaving éhresl omivawrethan direshi ch i s
bi gger than or equal to the external dianeter of the relay fluid storage
barrel (708%“Sand the length of which is equal to or longer than that of

the relay fluid RLQT BASIART %flle %810 )("'768ﬂdin\£:/?ue<{eesl & heat insulation member

20 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;

25 -- 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

30 having a larger top portion and a smaller bottom portion, a part of the
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-the external conduit (3000) directly contacts with the relay fluid 25
storage barrel (700), and there is an interval for placement or renobvenent
of the relay fluid storage barrel (700), or for filling conductive

materi al s ilargatbpiptatiostaidtheanwtiods siiatler Bosbai porteitlconnsqkid state. In
the vertical fluid heat exchanger installed within natural thernal energy

body, the rtBeegwithare ptacedaigéo bae natura doymedrenbegy bodyer formed to a 30
| onger two-step ang nore than_two-step structure, in which the top portion
is larger and t'heSBOMIOM Fig+t3Bnwheraimaihcemalmsamponendy hd dnsedlation

heat condud IR L ety Thad sEaREDA ALY Brcrofp SOUinest o 26 1 s a
Storage parr ol (706 4t YPd" bRIRPF UM LhacGaT e Bl B vt o
thereof i 5 aeeitnRin T eiRELEl SRt RIAREFLIER sAUMP SR U6 (e
g, 200 Wy ol pe e o LA, LR FOSPI o RL sulPBRe Tl 2y
fluid stordgeidaerkkgdi70@)ssafeetian Lokl @M adsottom portion having a smaller

cross section area, the cross section shape of the bottom portion of relay

10 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

15 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 topmost section of the larger top

portion is placed on the natural thermal energy body, a part of the larger
20 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

25 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:

30 -- relay fluid storage barrel (700) made of a heat conductive material
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-- relay fluid storage barrel (700) nmade of a heat conductive material and
formed to a two-step or nore than two-step structure in which the top end
bei ng larger than the bottomend, including a top portion structure having

a | arger cr@gsforafdd f9aairAs@pbrambdet IR agélétga sﬁhwgeqﬁewgﬁ:w%t% 15
smal |l er cross section area, the cross section hape of the bottom pgrtlon

of relay flemiddbsiny dggebahaelthé T88itompendentileding at @pt Portdxd etdiceget i on

i ncludes round, oval or polyhedron shapes having three or nore than three
faces; -- Meaingaslarger orossesastion(d6a)and adatties pottmat havisiy atsineallerenber
20 fornmed through fabricating the part of the relay fluid storage barrel
(700) expo$EASORE UL atae he GEessgsestionnhapgt of die rdlay fhuid steragy sl with a
heat i nsul ?{ng&g material ,. or a heat i ns:éltigti.on nmenper made qof a heat

i nsul at?on r PSSOy o 19 nihe rxlgarhirestionndng fIPung, se¥tlag¥ barr el

700 i.d h ' f th I I body; 25
O hstan SRR HERHR. e gy el Bl Prel BReq on-the surlace of
th t | th Az t] [ : i h
natural 1 her mai Sott oy ey TRemokRg70): SRR bket SnRRREA AGhR of an

enbodi ment ,fmsfﬂeéavtﬁgoﬁgha fabricz[tﬁi%‘ﬂlé bﬁﬁdofsﬂférl%?%% lfﬁﬁa%toﬁaé%%daﬂgéls@qjg? to a

| onger two-step structure 30 having a | arger portion*an

bot t om por ekposed quasideofhet heusihar g€rthé epipet tthermahéntiiey Waelyewstiehl er
bottom portion connected therewith are placed into the natural thernal
ener gyl®odieat inswatiohowmteriaki ot a3bgathesdationhmember coagmordna sheatd
installation nner of tfie relay fluid storage barrel (700) are as

fol | owi ngsinswgation majeialsfoyi overBralie part ef the selpyntuid storagn dmrel

BRI MLt ERE RS A ER AR .
LoD R0 S AR BB FLT5P TR AR IR 0T e
o Lom P e A0 Likdppiebany Ty (100 paeng oo <
nore than siadlerfB6®sin 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
20 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
25  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,

30 the cross section shape of the relay fluid storage barrel (700)
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-- heat insulation nenber (760): includes a heat insulation nenber forned
through fabricating the part of the relay fluid storage barrel (700)
exposed outside the housing of the natural thernmal energy body with a 15

heat i nsul glerpendietiéirital the @xl@dh@ationnaulridsQdunE HesvalBRg &Y, a heat
insulation material for covering the part of the relay fluid storage barrel

(700) exposed outhsatiensiatitounemipenf(760¢: matluded athvet iasulationgyehdshy;

-- installation nner is that the topnost section of the |larger top
portion is iprmeddhspughdabracating thegaraof drerelgy dbidd, staragsrbaroel €HW) ar ger
20 top portion and thizlI hol srrallef 5otto_meﬁortion connected therewith are
ol aced i nt SXPRECH ARSI tseRausingner ghe matyral therppl engrey Hodyswithceur al

?$§8§m? Ecr ?ﬁ%ﬁ&ﬁ%%ﬁﬁm‘ﬁgﬁ%g%ﬁ‘é’%@% T el Rasi oot Rarnbeta g s olﬁé"%éfi on
Cor age bar ol i(OBOTREA B8 cifin UE pak By ¢ pERBLIAY by ek e

smal | er bo ' [ | energy
Body: R T B L B ) BB &1 Tt on

manner of the reliayallatiod Bl@megeisbaidteh H7Q0df ahe @9 P@i"ﬂi&w sﬂtulr?’&"

relay fluid storage barrel (700) nade of a heat conductive materia and

formed to havimg $irgpr crosmsetidinardaym{sthepesie sledpy strictundiiciplidwl bap end
being | arger thap the bottomend, including a top portion structure having
a larg8? ctezsuslaeeiohthe aatuinl thework eneigyr body, hadithg kottomal pertian,oss
section argla . the c[oss sectian sh@ge, of th .rel)‘gy flm storalge barrel
(700) per pBAYIMEFRALEE CresS Sgehenfirea s RIACEH dntodhs naswind thermal eneray

pol yhedr onbgag’ges having three or nore than three faces; -- heat

i nsul ati on nmenber (760): includes a heat insulation nmenber forned through

fabricating t hPi%%aJS i0d s%‘{e]@tdrﬁl %écr%lﬁﬂig V%({:\Qr(?f%l gﬁ%@gﬁm\%ﬁgﬁ}lg%?ggﬁﬁg

out si de the housing of t nat ur ermal energ y heat

i nsul ati onretayefiad, swiage heatell 19003t Isoforplelo AR vefsea tAS&! sh@?@' ation
material for covering the part of the relay fluid storage barrel (700)
exposetb outhmiededintenshaupohydheafronhe nat ural thernmal energy body; --
installation manner is that the |larger top portion of the relay fluid

st orage barr el AsTH®WR dndligpdst edhdigina thanmaiyp somponens i dogtallardnt he

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 taper shape three-dimension polyhedron structure,
20 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) perpendicular to the axle direction
includes polyhedron shapes having three or more than three faces;
-- heat insulation member (760): includes a heat insulation member
25  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;

30 -- installation manner is that the top portion structure, having larger
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15smal | er bottom portion is downwardly placed into the natural thernal
ener gy body. In the vertical fluid heat exchanger placed wi thin natural
thermal energy body, the relay fluid storage barrel (700) is fornmed to a

structure wrbbs aseaith shepe oh e Cth%aéﬂqesﬁa@jé RArdd-aimbeiing |IlgREdidaan the
bottom 20 portion, or a structure with a taper or trapezoid shape having at
| east t hr esstfuaters is placBigon 8% serfacstafuhturalira chematl enviggwbotlyathe

enbodi ment, showing the relay fluid storage barrel (700) is forned to a
cone shape;DOAOBhPAFIOM heving Jmaligiecerss seeiioniin Peapdriate shandatural
installati%ﬂ 25manner aof Cihe relay fluid storage barrel (700) are as

fol | owi ngs: ei"ma-@lﬁ%“@éﬁoq Juid storage barrel (700) made of a heat

conductive materjiah,a ornmed.to, a cone .shape structure in which the top
end bei Iélg | ar gglgt %%ﬁggﬁil%&lﬁ%ﬁ?%%? IFanF‘(ch?tﬁﬂ] QH{%&SH%’(?PH HPEy :J:‘e
havi ng a | . i ; t, i i er
Cr 058 sact o AIPSHERTLARL BTG, B1BrheBlb BBRG PR TR 2ge
barrel (70Q@jrucpgependi cular to the axle direction includes round or oval
shapes; -- heat insulation nenber (760): includes a heat insulation

menber forned Ay shigWnfi@bFigai4,nghthdnpdetmain thgpodkays hhdiigssilloriage
barrel (700) exposed outside the housing of the natural thermal energy body

with a heatnamser el therretmt Bnidistorage baheh(700sarcatsi fobloveimger nade of a heat
i nsul ati on rrateriél f or. covering the ,Fart of the relay fluid storage barrel
28|

(700) &Xposed ouf tifestpengsi bayrok (tHY madecdla heairomtidushisegpabol,
ot SR RO, L2 A0l & park of L LB ROEALOD SLEUEL B, v
larger than 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)
15 perpendicular to the axle direction includes round or oval shapes;

-- 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

20 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

25  portion having smaller cross section area is placed into the natural thermal
energy body.

Fig. 35 is 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;

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

.28 -



10 the surface of the natural then-nal energy body, and the bottom portion,
havi ng small er cross section area, is placed into the natural thernal
ener gy body. Fig. 33 is a structural schematic view of an enbodi nent,
showi ng t henaenetyof thei rtlayt duadstdrape dariel §0)0) sref oy falbwimga: r ever se t aper
shape 15 three-di nensjon pol yhedron; As shown in Fig. 33, wherein the
mai n conponent s- &Al@Yi Hethploaagebarink)0 stadenef peheat danduttiveomatgridiar r el

ay fluid sto[lage parrel (700) made of a

700 fol |l owi X
geat)cgagu%l%ldvgloﬁlg’gg:] %él aaﬁ‘a‘pﬁéige d'aP8T aShapse thEgraginension- @o r6R
| yhed i ncl udi t ti t havi I
Erose secr oy Chich g okl heloh el At s e g o8 thaloion ™ 0"
, t i . . ] L Ui l,. (700
er pend? cula £0Fioh SEEAERE LA [ELEY dou Fealdl AR ARILE ot liR) ¢ e ce
or mor e t hayriibh eRVIRE BSimallBe Blodsnsidh @i HRa MBIDES s %QBIionisI\aI;ggﬁftggaheat

i nsul ati on nmenber 25 “fornmed through fabricating the part o y

fluid storageybdmidedtofaQ0barexPOLHY) sutpshdruldieonBusixig ddfectiba iRafudedl
thermal energy body with a heat insulation nmaterial, or a heat insulation

nmenber mad@obfhedrhashapas bhatrigpthreateerhate fan thosefioeg; t he part of the
relay fluid storgge pbarrel (700) exposed outside the housing of the natural
t hermal ener gy-bB83t Isolatiomseembst i(6A0aimebuddssa theat insidatiop mentticon

t aper shape

t t , chavi I ti , .of th
Chr eo- W e ARt SBNedt fabwicat e Mg Bartcofpihecislie fluif sleiaer duwtelr (10
t | th d the b ti havj I ;
Secton i o CsPuedOff e RE nabalfar Sl HEF HBReh dReUmHl e tbgay s o
t t I i i - i 1 fluid,st
bar el ( 7oby i dRlnGol! ftidHial ol BRI SO AROAS a Bl 4 Hiths ot 0T 23
shown in Figsulddon Wigtegia fbPe ovRiih qggaﬁ%ﬁt@ﬂelhgggaid Slorfe HRRRer of

the relay fluid storage barrel (70 as foll ow
(700) exposed outside the housing of the natural thermal energy body;

15 -- installation manner is that a part of the top portion structure,
having larger cross section structure, of the trapezoid taper shape
three-dimension polyhedron 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.
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10 --- relay fluid storage barrel (700) made of a heat conductive materi al
and fornmed to a trapezoid cone shape structure in which the top end being
| arger than the bottomend, including a top portion structure having a

| arger cross section area and a bottom portion having a snaller cross
section area, the cross section shape of the relay fluid storage barrel
(700) 15p€fdpehMicul ar to the axle direction includes round or oval shapes;
-- heat insulation nenber é760) i ncludes a heat insulation menber formed
t hrough fhbri cét ivegticdle fhadt hedt ekehargery ifidtalldd svwothagea baatved! (Irom)al
exposed outside the housing of the natural thermal energy body with a heat
i nsul at i oPNGHEYRIE COBPIESReat i nsul ati on menber made of a heat

parrel (700) ch ALl SIcHBLE ETRAUSPHY BRCEiRS RARETAR SRV REA by
ct et ur o IREUPRGE s AT SREEs il TR e Bl 9?%%3%&3 A
struct ur il Sofla o AvhOGAWIRRR SlanhBE RAWMCH GHNENTRL iSRel AR, he

bottom 25port| on having snma section area is Into

natural t{hekmll eﬁ@@g}g%oﬁgﬂbﬁd the rdth 138 JitSradeSha6l Fmﬂ?) 1§QH§t’m§edcwi¢heW of

an enbodi nent, showin e relay fluid storage barre is formed to a
reverse umahazbodeﬁhmmkuﬂbaﬁﬁ)Iha@@fwﬂewﬂanﬂmfmwﬂxhﬁﬁﬂdﬂﬂZ%OAhe&hnwheln
Fig. 35, wherein the main conponents and installation - manner of the
relay fl uildidideagl) aandthgq ﬁwj oatlet 6502 oaeowistegled at an upper part of the
relay fluid storage barrel (700) to facilitate maintenance, and a flow guiding
structure (730) leading to the bottom of the interior of the relay fluid storage
barrel (700) is connected to each of the fluid inlet (701) and/or the fluid
outlet (702) to ensure the flow path between the fluid inlet (701) and the
fluid outlet (702) passes through the bottom of the relay fluid storage barrel
(700) to prevent the fluid at a lower part within the relay fluid storage barrel
(700) from stagnation; and wherein the fluid passing through the relay fluid
storage barrel (700) is controlled by a control device (2000) and a pump
(704) is installed at the fluid inlet (701) and/or the fluid outlet (702), to drive
the fluid in liquid state, or gaseous state, or liquid to gaseous state, or
gaseous to liquid state for pumping, or stop, or adjustment of pumping flow
rate;
one or more thermal energy exchangers (705) are installed inside the
relay fluid storage barrel (700); wherein each of the thermal energy
exchanger (705) has independent flow path for fluid passing through, to
perform heat exchange with the fluid in the relay fluid storage barrel (700);
wherein:
the thermal energy exchanger (705) is directly constituted by the

structure of tubular flow paths in a variety of geometric shapes, including U-

type fluid piping, or spiral fluid piping, or wavy fluid piping, and/or the
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-- relay fluid storage barrel 700 nade of a heat conductive material and
formed to a trapezoid taper shape three-di nension pol yhedron structure in
which the top end being |arger than the bottomend, including a top portion
structure haying a | arger cross section area and a bottom portion having a
smal | er cross section area, the cross section shape of the relay fluid
storage biherelal €@0)y pachendec(1Gh) fsacdiireitapeldebdiliegpeé pipinpcditieivnally

pol yhedron shapes haying three or nore than three faces; -- heat insulation
menber ( 788Jalléchulithdderandl eamnducsivedingrandeede of the fbowe dhe¢tmalugergy
fabricating the part of the relay fluid storage barre 700) exposed

out si de t®eEchiagsing/®}) snasidledr withthHuidinleh &7 Qy) mﬁil@ idroutldidd09);

mmter ol for cOreinbEREhEREY SROMHE R AJST 1S dierDbagensurnes byosy o
Cnetar at L S, A Sl o aR Hhfled EAMeAC AP R L Patih apilng
thr g o ninc REP WIRD %6, THEH dhfec (308 BAd ARDABH SutRPRTQS AR or hermal

natural theidmltiwNeh9¥xhaied b B! HRANRE oM CAaY Sigi Bl Ielyer 0SS

section area is placed into the natural thermal energy body. AIMS 1. A
vertical fluidheedluiéxsimngerthrasglalthedfluid pathevayablirtae theenawhl emg}zgy
body conpri ses: a relay fluid storage barrel (700), nmade of a thernal

conduct i vexateiger W) eisncohtrotleafoif puintbisizopageuprpeminZobdy veaya ofl osed
vessel and is installed in vertical, or downward oblique manner, in whole or
in part i®teraalePrsUral of neievHy svith gioteatigl ahfifererca, epay PUBIR ReiBEage

) ke S AR S M L Bt
702 ' I an. | fh.ui d b I
(700) to FheRPF TS fh/Pig R Eas Wl @l sl ng A BE8R,30) ea ng

to the bott i i I i
connect ed 1o eagn e hAE I IODER 48bRALed ) SIHRLMRRDE BRI 2y (o
ensure thyréd owupRinh Ret¥eeR hhgnklil fodce! &or( Q30BN the lllllﬂli[pd (P04} et
(702) passes through the bottomof the refay fluid stotrage barfel (700) to

prevent twhefdini dhat canfrohvedeviaet (MOG) rarichetheelmympl (704 ptaeagestadedel
(700) from stagnation; and wherein the fluid passing through the relay
fluid storiagdtdmmously.(700) is controlled by a control device (2000) and a
punp (704) is installed at the fluid inlet (701) and/or the fluid outlet
(702), to drive the fluid in liquid state, or gaseous state, or liquid to

ad} st ment- of ’Eﬁ%pﬁg’%%ﬁffﬂﬁ}%a't%,%: gxcﬁa%%% s ixﬁ&h@éjn%ﬁg gghoe%ﬁa&anger s
(105 e o A Lo A e | A eos Barahy (790 b
fluid i . i id.i |
e s vt L e A L) i 1o o

(705) is g 8EMOrec@Nsy) (Tuid etbriye HAereds (W00 Jireh&lejh:ubul ar flow paths in a
vari ety of geonmetric shapes, including Utype uid piping, or spiral fluid

fl
pi pi ng, or wavhef fluid patlpivags cdndeorelanefluidnstorage dnerdy (¢80 hangeaericg05) is
constituted by U-type piping additionally installed with thermal conductive
fins, andaucktion, phmleomnchtonabr seregypacsdbiagerstipnos) is install ed

with a fluid inlet (788) and a fluid outlet (709);
the relay fluid storage barrels (700) are individually operable for same

or different types of fluids passing through; and
each fluid pathway is installed with a fluid inlet and a fluid outlet.
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the thermal energy exchanger (705) is directly constituted by a thernmal
conductive structural body inside installed with flow paths and installed
with the fluid inlet (708) and the fluid outlet (709), and/or thernal
conductive fins extended fromthe thermal conductive structural body;

the fluid passing through the tluid pathway of the thermal energy exchanger

(705) is Bontrdhbedeftival pHid ngea0r epeigngeri Mdiglledywivtyn ohaterdletineimal
pressure, or gravity with potential difference, or a punp being installed,

t o i ndi vi eluiglyybady as ¢dlaenedne Claiwi 1 f edentinf the duid inleq7a] suatdbr the
gaseous state, or liquid to gaseous state, or gaseous to liquid state; and

the cont r Buidievilet ((0dboY the releyi fuidestosgge bactals ¢A00¥ arec mstabbechavitle al
force, current forc r .magnet.ic force, for cqntrollin he punp (,704),
wher of n_ UHENEBHETYY (4041 G peDg. ahaiasies parAdROmEIEPS ot Kl dadsp ]
t aneous | %‘?t 2.%}? vert@?ﬁﬂ fluid heat exchanger installed w thin natural
thermal e 691 d?/m)oil? I"a¥med in daiml, wherein the relay fluid storage

barrel (700) with internally installed thermal energy exchanger (705)
conprises two or nore relay fluid storage barrels (700), wherein: t he

fluid patpwaysTRE (ERida¢! AYid INEd St AR PRSI S l(\Z/ﬁﬁ)n HLusA" RS mal

connection, parallel connection, or series-parallel connection; t he
relay fluggbrglobade darclginsed 100 1dne I, ndihekeiwalidy caperabliee frefays dgdor
different types of fluids passing through; and each fluid pathway is

i nst al | edsteairage hafrels (70 atcanrdolialilewiadve(80é) is istaHed waerthé dhlidfihistd heat
exchanger installed within natural thernal _enerrqy bo as claimed in Caim

d
1, wherei hineard/ar @ eonteellgipryalandior) tikdnplalicd @tgth%eﬂu(wzlﬂebf(mﬂh rel ay
R L Y T R
g T N T
| | S ] fluid
ot or e by (ADoroPuRobki ol GG, 5B, IR Bl Ao s pY A 11
outlet (7923 1pa§§‘i‘i|1g"‘ﬂhﬂu%h0mephﬁﬂﬂﬂoﬁ)@%mﬂag§| amttélé&ﬂr&egeéfgﬂgyggm)é he

control |l abl e val ve (801) and the cont e valve (802

fluid flowhesadia @et eontrgllabk dealvdse(§Eaynd | (G0R)simt abe WAL RdW Eﬁﬁﬁg, by
way of adjustment of the fluid flow rate passing through the with-flow

pi pi ng, dRO0)are enntrolledhiorpmepor @4} ofwhefellowtihg fbomtmotésabl e val ves
(801) and (802). and the with-flow piping (800) are controlled for one or

nore of the fll blowikiag fthevilwspassing 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.

5. The vertical fluid heat exchanger installed within natural thermal

energy body as claimed in Claim 1, wherein the relay fluid storage barrel
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1) blocking the fluid passing through the with-flow piping (800), and then
the fluid conpletely passing through the relay fluid storage barrel (700)
for entering or leaving, 2) blocking the fluid entering into the rel ay
fluid storage barrel (700), and then the fluid conpletely passing through
the with-flow piping (800); 3) partial fluid entering into the relay fluid

storage @00l is( T@@her anctatiadtwath Ventithtivas pipthg (720pAnthe wirithswitow
pi ping (800); and 4) adjusting the fluid flowrate entering into the relay

fluid st ovaalge (Baby,edo (waahe positi@eof dhervegtildteort pnuhipd780ofs bpgwrnhaand
closing. 5.The vertical fluid heat exchanger installed w thin natural
t her mal ethet @i thoduidssairap tegpriesied Hiu fromheyaitlowhwatethay when diuddor age

ool T oh v 9 pobent %53 eeﬁrﬁl%?stﬁaﬁeﬁwﬁswamvﬁé' el & &ﬁﬁb&g“e%h%%ﬁh@“ﬁ?%e? ;
hi gher than t hat th fluid cet preven | uid from qver such
that wherb SPBER Bt TS iR eRe il Sty ATNE Rl st i
SLipane fﬁﬁ%%% se“@%ﬂ%%%dﬂ%”?o@“?@ PeBiThe (i BOGNE TR BN4TE O

created Yok El?n iR tl(le7 ehid W@M@@l@%‘la}l ﬂ%u(fl 's%rﬂg@‘ﬁa’i‘fdl‘ (V0g).relay fluid

st or age 700). 6. The vertical” fluid heat exchanger installed

wi thin natural thermal energy body as clained in aim1l, wherein the relay
fluid storage barrel (700) is further installed with a backtlow fl uid
outlet (72"),Thadvertivatidtidoweat pixahaips0) instalhet tedhwi thatargutheried4) in
series is installed between the backflow fluid outlet 11(1]702 ) and _an

upst rg?m gy pogy ng f(loblalmradu@ Qé@im;el (wb@yemvm&i@rea ay tihel dpstopage bayral s
Chrough (00MSE ARG i figd (vt beeittmny Qubbmlerbaalcindaltaaibbm wiin
h | f h fi, L.he baeicf
1l o outhBig &%ﬁbfcpg”ﬁgéteeﬁx% 'ngmn%mﬁb épﬁg it ingfled oatednhe "
(700), add (Péﬂ ?ﬂoﬁ% e't'\%t’]'ﬁ?e% %ﬁﬁoaﬁ tlce% i?ildg v}jﬂp%h& BRgY" e | ui d

outlet for gw er nal |UI omtop to Sttom

i nsi de t t'(90'02'[ gxlyhlécreﬁi the rﬁfrﬁgeqtl@r rgl o eéglggle f017 é);l-ﬁkg}gméefﬁﬁ&Qh Me“iréiafﬂeat

exchanger in ed within ener as clainmed in daim

6, wher eifluiidnetorebaybdnreli m@@pn@g&e@m ltlﬁ*ou(gb Be icheow qﬁpﬁiﬁ €950 ttb t he
punp (704) and the fluid outlet (702), the backflow piping (750) connect ed
wi t h t he foumpa (sehdi}closbeé dimakt Isymem lWlth thetiineal ¢7€2Yy)adjnstnugst fisrnmidil;ui d

pi pi ng or the fluid source (900), to control the p ng (714) by human or by
t he cont racn m@ﬂe(pccupnf@ftf@hmlﬁ@owﬂufd eutlet |67@ o meitagpmrmit ofor age

barr el to u treamt hr ackt | ow pi p| ng (750) to m a cl osed
circuit st @h%ﬁoh%&@ F‘?}y 2@&:3@ mERY  FWINEE oHructgre ‘Ié?gov)arf;i cal

cl ai ﬂeQe?%n%xéFﬁﬁ"?e (b RERHOSY (B i) ok untif T S G et fig,
Storage tonTer {9BuftP P08k ARi MERIATANuNbee PR GUBY. (704

through fluid piping (810), in mhlch t he secondary segnent fluid storage
facility (850) is a sem -closed or full-closed fluid term nal storage.

7. The vertical fluid heat exchanger installed within natural thermal
energy body as claimed in Claim 6, wherein the relay fluid storage barrel
(700) is not installed with the pump (704) and the fluid outlet (702), the
backflow piping (750) connected with the pump (714), the backflow fluid
outlet (702°) and upstream fluid piping or the fluid source (900), to control
the pump (714) by human or by the control device (2000) for pumping the
fluid in the relay fluid storage barrel (700) to upstream through the backflow

piping (750) to form a closed circuit system with thermal energy adjustment
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9. The vertical fluid heat exchanger installed within natural thermal
energy body as clainmed in Caim8, wherein the secondary segnent fluid
storage facility (850) is is a sem -closed or full-closed type fluid

term nal storage, and/or which is installed with a fluid port (723) for
fluid external flow ventilation piping (720), a ventilation swtch valve
(725), anflimon.iary fluid piping (820) is installed between the rel ay
fluid storage barrel (700) and the secondary segnent fluid storage facility
(850). 10. The vertical fluid heat exchanger installed w thin natural
thermal energy body as clained in Claim1, is applied for the operation of
ai r condi&i oni hhe cwersidadi Hyld dieadi exdumgieri orstaldediewitbin (1BoDy!; thaynal a

cool i ng tower (é280), V\/rfe.,rei the cooljng tower is installed with ,gi gh

t enper at UYETRAt PUY nfetC "(111‘2@?)1% 1 plmprlerowy ac e &Y Peement éﬁll | ong
il fluid,.pipi .830 th LE- I tigni i 500),

and & coot PHE Gt ahR0Er B ' 13030 et 1ol JEPeh Q1 Bt G50 TRdad ng

to the flyidyigl. h g th

| eaving «Haf RIrgbe LY (i Foh i A5 T, RUAIRAOGL bf lmp e

(1500) " (kduol euNPLRpR! (€10 duGMiclPHEBangendafs bR Il B fiagur a

t her mal energ% body as clarnmed in Calm1l0, whereih the relay fluid~storage

barrel (@_@)Mtwﬁ]&ﬂ@gus at deeni-beysedloreingl- ghosed chadgermi{idlSxoraper f or ns heat
exchange with the natural thermal storage body through the shell thereof

12. The vertical fluid heat exchanger installed within natural thernmnal
energy body as clained in Caim1l, further conprising an external conduit

(3000) in%tal | Ehe aveiiieal t Hoid dicay exahamgsr ol edhrwithin aooyralwthareial:
I A O TN T e
onger et ey RESPeisy S srlliciBoed S lHPatotebBre” sl terhfyed’
oxter e SR RP R RERLYURIDRRLR, AR F oA INF g

barrel (7084, aRd{l N0 pisi 7(122)9?5 Yehtildthen SRA&S {/élvtﬁ:i(bbggl,eélﬂd BuRiliar

conductive material in collo state, and/or liquid sta and/ or %/ol id
state.  1Buidl b@pi‘ﬁ%" {826y if installlbéderarxehamgerelnpsilaid stbrubé Miarrdl a0
thermal energy body as clainmed in Claim1, wherein cross-section shape of
t he rel ayarfd thedsetomrdage sbgnresit S1uid G0ragedhodey (&iSOgul ar, oval, star, or
ot her shapes. 14. The vertical fluid heat exchanger installed within
natural thermal energy body as clained in Caim1l, wherein the rel ay

fluid storage rrel (700 is forned to a two-step.or nore than twq-step
structur e{(ﬁn V\ﬁﬁ% hV@Iﬁ’@a? o%ug:ch%éi @?gﬁ?aé’fg@érlqs\@}?é h‘@ltg%ﬁ tQﬂW@hdﬁqqrﬁ\éﬂudi ng
a top portion strycture, havi alarger cross ,sectdion,area and a bottom
por ¢ oh_ sty ap et atiehan S8t oLs FEHTERT Spedn s Aot a2 b oes
section s -af . portion of relay fluid storage barrel (7001)
per pendi cu artl?%lriélgo}élgﬂs?c 1 direction includes round, oval or pol yhedron

an air-conditioning device (1500); and

a cooling tower (1200), wherein the cooling tower is installed with a
high temperature water inlet (1201) and a pump (724) connected in series
along an auxiliary fluid piping (830) from the air-conditioning device
(1500), and a cooling water outlet (1202) and auxiliary fluid piping (820)
leading to the fluid inlet (708) of the thermal energy exchanger (705), and
then leaving the fluid outlet (709) and leading to the air-conditioning device

(1500).
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shapes having three or nore than three faces; and a heat insulation
menber (760) covering part of the relay fluid storage barrel (700) that
extends outside the natural thernmal energy body, such 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

topnost setti oMhef vehicdl aflagt KR @ochdreri hdphldeddwiiid heatnadlutiadrnidler mal
energy body, a part of the larger top portion and the whole smaller bottom

portion comrgsteody erdaimbdaneCHiacdd, iwhareihehaatlayafluidstorape éreray
body; or 3) the |arger top portion of the relay fluid storage barrel (700)
i s suppor {7d¥)byvithayentheythermad emeegy exobingeind’ Qe perirms: heast exshapget i on
is dowmwardly placed into the natural thermal ener body, 15. The verti cal
f1 uid hean‘i*x@ﬁd?ﬂjEFalitRﬁ%‘ﬂ eToRe Epﬁyﬁgfw ﬂ@%h%iith%ﬁeﬁgy body as
claimed in aim1l, wherein the relay fluid storage barrel (700) is formed
with a cone shape in which the top portion being |larger than the bottom

el udi ngth "t bherurRE, Bhid IRBF A ARRET e B Fit ! BRbRae
shape; OfeiforolBod eladVclhlbd bl OfARE 1DFnFEky )Q;mg@riéiﬁlgf&{ eRekhal BohaURr se

t aper shape ree-"di nensi on pol yhedron; or 3) the relFay fluid storage

barrel (70000)Inf@ileedrband theversefltibpezaced banee (30Gpeviséreuct ure; or 4)
the relay fluid storage barrel (700) is forned to a reverse trapezoid taper

shape three -thienersirnal pongoed( 9000 andade af eatonidustivat matemayteas @A60)
covering part of the relay fluid storage barrel (700) that  extends out of
t he nat urlatennad diginetsrethgy ibbigerdhan arreguad tpdhan sktemel dipmpisirtaidhe

el vt ngiaaie Lo baisel JaREIAR0 R dhtath P el Gikale SulieE of
crose. secargrar L P Lad Yan B b L by Shfer el energy body.
the external conduit (3000) directly contacts with the relay fluid storage
barrel (700) or when there is a space between the relay fluid storage barrel
(700) and the external conduit, the space is filled with a conductive material

in colloidal state, and/or liquid state, and/or solid state.

13. The vertical fluid heat exchanger installed within natural thermal
energy body as claimed in Claim 1, wherein cross-section shape of the relay

fluid storage barrels (700) includes circular, oval, star, or other shapes.

14. The vertical fluid heat exchanger installed within natural thermal energy
body as claimed in Claim 1, wherein
the relay fluid storage barrel (700) anis 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, wherein the
cross section shape of the bottom portion of relay fluid storage barrel (7001)

perpendicular to the vertical direction includes round, oval or polyhedron
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shapes having three or more than three faces; and

a heat insulation member (760) covering part of the relay fluid storage
barrel (700) that extends outside the natural thermal energy body, such 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; 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.

15. 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 with a cone shape in which the top portion being larger than the
bottom portion, or 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; and

a heat insulation member (760) covering part of the relay fluid storage
barrel (700) that extends out of the natural thermal energy body; such 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.
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