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CONDUCTI ON STRUCTURE AND U- SHAPED ANNULARLY- DI STRI BUTED PI PELI NE
5BACKGROUND OF THE I NVENTION (a) Field of the Invention The present
invention relates to a pipe nenber equi pped with heat insulation core
pi pel i ne, KDBEi M izM&tRcdaQuitPBR Gt WICT b eHEDAT U NBEIJEATION CORE
annul arly-distributed pipeline for being installed wthin the thernal
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shal | ow surface of the earth, or pool. lake. river, ocean, or artificial
objects in Wl 4 PBD @MUM%WDH%TB'BMTE;DMMWEE pi pe nenber
equi pped with heat insulation core pipeline, auxiliary heat conduction
structure and U shaped annul arly-distributed pipeline is constructed

L e P AR SR TP T
bet neen 28] Rl IFRThiBg "tneCoutl et terminal; S0 as (o prevent
Segnent s of 1nIdE PLERTRal et o FrEfes, 975 pibs el EMIRLACRRin gt "o

thermal condggitivh Ebrd gi%l%lidé,tﬁfﬂ?ﬁhﬂﬁg Wegt @ol bﬁfbﬁestia@ffétﬂr@@aﬁd‘w%ﬁﬁp nd

the exterior of the the I nsul at i ice (400) 1s further installed

wi th an awgnhubarly-distritrited pigdene Yer diel ﬁﬁﬁﬁ@llé@mbthwtﬂﬁe ¢hetrhalr s@rage

conductive material, thereby preventing e thermal insulating device (400)
f rom geoer dgodyy (506) reompesads tafnpetural tthermal wo@ge2botiiersieh asrahiabiovw e
body (300). (b) Description of the Prior Art Traditionally, thernmal energy
| oss of t en Sbitf@cesofi theueari.eopipeiohd akeyric/@r,oocean,mearmifmiaéobéﬁ:rcs ex SHdger
because of thermal conductjon by tenperature difference between adjacent
pi pi ng seg@En@aseeuSt 1Qki kdquigl state; wherein the pipe member equipped with heat
insulation core pipeline, auxiliary heat conduction structure and U-shaped
annularly-distributed pipeline is constructed through that the piping
15 segments of fluid inlet termina and/or outlet terminal of the U-type core
piping and loop piping are directly made of thermal insulating material, or
thermal insulating structure is installed between the inlet termina and the
outlet terminal; so as to prevent thermal energy loss because of thermal
conduction between adjacent piping segments of inlet terminal and outlet
20 termina on the same side when thermal conductive fluid with temperature
difference passing through, and the exterior of the thermal insulating device
(400) is further installed with an auxiliary thermal conductive structure (110)
made of thermal conductive material, thereby preventing the thermal
insulating device (400) from generating thermal resistance in the columnar
25 thermal conductive body (300).
(b) Description of the Prior Art
Traditionally, thermal energy loss often occurs in U-type piping device
of U-type piping heat exchanger, because of thermal conduction by
temperature difference between adjacent piping segments of fluid inlet
30 terminal and fluid outlet terminal installed on the same side when fluid with
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30 termnal and fluid outlet terminal installed on the sane side when fluid
with tenperature difference passing through. SUMMARY OF THE | NVENTI ON The
present invention relates to a U-type pipeline capable of thernmal 5 energy
transm ssion with each other in a radiate arrangenent, wherein the piping
segment s oftemriperaiurg pleff &tamnce passingthrough. end and/ or outlet end of the
U-type piping capable of thermal energy transm ssion with each other in the
radi ate arrangenent are directly nade of thermal insulating materials, or a
thermal insulating structure is installed between the inlet end and the
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DESCRI PT_I C]\l OF THE _ W NGS _FI_ 1 shows an enbodi nent “of conventi onal
U-type pi pitherrhdlOmsul ashgistredtuet i imstaiied betvwiedn sheiee ebddand 88 butlet G 2

shows an enbodi nent of conventional U-type piping (100)

10 end; and the above piping system is installed within the thermal conductive
body made of thermal conductive material, so as to prevent thermal energy
loss because of thermal conduction by temperature difference between
adjacent piping segments with temperature difference of the inlet end and the
outlet end installed on the same side when fluid with temperature difference

15 passing through, and the exterior of the thermal insulating device (400) is
further installed with an auxiliary thermal conductive structure (110) made of
thermal conductive material, thereby preventing the thermal insulating
device (400) from generating thermal resistance in the columnar thermal
conductive body (300).

20

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 shows an embodiment of conventional U-type piping (100)
installed within the thermal storage body (500).
FIG 2 shows an embodiment of conventional U-type piping (100)

25 instaled within the columnar thermal conductive body (300), wherein the
columnar thermal conductive body (300) is placed within the thermal storage
body (500).

FIG 3 is a schematic structural view illustrating the exterior of the
thermal insulating device (400) of the thermal insulating piping segment of

30 the U-type piping (100) is installed with an auxiliary thermal conductive
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25 installed within the columar thermal conductive body (300), wherein the
col umar thermal conductive body (300) is placed within the thernmal storage
body (500). FIG 3 is a schematic structural viewillustrating the exterior
of the thermal insulating device (400) of the thermal insulating piping
segnent of SBwcture (110) maaghe pf taer(al Qornidudtive: mbtestal wactoraime totheé present

t hermal conductive structure (110) nmade of thermal conductive material,
accor di ng tBVEMEORr esent invention. FIG 4 is a cross sectional view of FIG
3. FIG5 is a schematic structural view jllustrating the exterior of the 5

thermal insul aﬁ'@g%@ﬁ@_@%_ﬁ@@)o@l Wﬁ‘é’_@h@r%- i nsul ating piping segnment of
Structur o ( LLOF i 1512 <hRPEH ot Pl o e, Lyttt R eSareir: o the
onvel oped Sk FRLAIRG cDRTIOBP B Hhe e s Fud ol S8 et
et £ o, oo FRSL g RIS YA P 49 ARFH B Thar el et |
rscall oo See (0 i 41 BT AN EL k8! P AT 848 M i o
thermal i nsmidist By Yhe eolfifar therhsal IcopidRictioe bdyn the auxiliary ther nmal
conductive structure (110), according to the present invention.

FIG 6 isacross sectional view of FIG 5.

10 FIG 7 is a structural schematic view showing that two or more radiate
arranged U-type piping sections are installed within thermal conductive
cylinder, and the thermal insulating structure isinstalled at where close to the
peripheral of piping group with same flow direction which concentrates
toward axia center, and the exterior of the thermal insulating device (400) is

15 installed with the auxiliary thermal conductive structure (110), according to
the present invention.

FIG 8isasection view of FIG 7.

FIG 9isastructural schematic view of an embodiment showing that the
bottom side of the multiple sets of U-type piping jointly connects to the

20  bottom of the common piping (200), which is constituted by larger diameter
piping and installed at the axial center of the columnar thermal conductive
body (300), and the common piping (200) has the shared first fluid inlet and
outlet terminal (1101), and the exterior of the thermal insulating device (400)
is installed with the auxiliary thermal conductive structure (110), according

25  to the present invention.

FIG 10 isasection view of FIG 9.

FIG 11 is a schematic view of an embodiment, showing that the piping
segments of the U-type wavy piping structure (600) arranged along the
columnar periphery are arranged in a waved shape near the edge of the axia

30 periphery of the columnar thermal conductive body (300), and the exterior of
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FIG8 is a section view of FIG 7. FIG9 is a structural schematic view
of an enbodi nent showi ng that the bottom side of the nultiple sets of
U-type piping jointly connects to the 20 bottom of the conmon piping (200),
which is constituted by | arger diameter piping and installed at the axi al
center of the thetmahansulatingatieviced(400)vis nstsl|edaoith thedatxidi asy rinenmal pi ng
(200) has the shared first fluid inlet and outlet termnal (1101), and the
exteri or ofconaleiCtimerstraictunes(1118)) i agcargingto theponesest invandidned wi th t he

auxi liary thermal_ conductive structure (110), according 25 to the present

i nvention. FIGHE g |§as-?§§ili%hV|ﬂ/\éWyHGFﬂ-h 9. FIG11 is a schematic view
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11. wavy piping structure having central piping segment (650) is installed near
the axia center of the columnar therma conductive body (300), and the
piping segment (1022) of the second fluid inlet and outlet terminal (102) is
10 instaled near the periphery of the columnar thermal conductive body (300),
and the U-type wavy piping structure having central piping segment (650)
between the two piping segments is arranged in a waved shape near the edge
of the axia periphery of the columnar thermal conductive body (300) aong
the axia direction, and the exterior of the thermal insulating device (400) is
15 installed with the auxiliary thermal conductive structure (110), according to
the present invention.
FIG 14 isasection view of FIG 13.
FIG 15 is a schematic view of an embodiment, showing that the spiral
piping segment between the first fluid inlet and outlet terminal (101) and the
20 second fluid inlet and outlet terminal (102) in the U-type spiral piping is
spirally arranged near the edge of the axia periphery of the columnar
thermal conductive body (300), and the exterior of the thermal insulating
device (400) isinstalled with the auxiliary thermal conductive structure (110),
according to the present invention.
25 FIG 16 isasection view of FIG 15.
FIG 17 is a schematic structura view showing that the multiple-route
U-type spira piping structure (800) having two or more than two routes is
installed within the columnar thermal conductive body (300), and spiraly
installed at the periphery of the columnar thermal conductive body (300),
30 and the bottom is concentrated toward the center and connected to the first
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FIG 13 is a schematic view of an enbodinent in the U-type wavy 5 piping
structure having central piping segnent (650), in which the piping segnent
(1011) of the first fluid inlet and outlet termnal (101) in the U-type
wavy piping structure having central piping segnent (650) is installed near
the axi al dhuideimlef andeoutbdtutenan nalh€10d) throoghcthier eemtoay pi@0Qg) segment: ok

pi pi ng segnent (1022) of the second fluid inlet and outlet term nal (102)
is 10 i nst d/{tgperspirat pigi pgr (1081 yanek theyouten perighery evfntine centrat tpipen®ody
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peri phery of t I r SReWe i gqt?w - | Or
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thermal comipitiy greusture {800E hakiry tweasramdre ghar tivoerdutes ingtavedin ohe
25FI G 16 is a section view of FI 15. FIG 17 is a schematic structural

vi ew show gl titmaer t theermal t Coheuctowe ebddly yiBO piared pilhg arangedirat (1800)
having two or nore than two routes is installed within the columar thermnal

conduct i ve pedigherp @h)theacalusiar dhesmaneortuetitvebodyd 300) i ancilye periphery

columar thermal conductive body (300), . o
of individua central piping segment of U-type spiral piping (700) of the

multiple routes arranged at the center is installed with the thermal insulating
device (400), and the exterior of the thermal insulating device (400) is
15 installed with the auxiliary thermal conductive structure (110), according the
present invention.
FIG 20 isasection view of FIG 19.
FIG 21 is a schematic structura view showing that the U-type spira
piping structure (800) having two or more than two routesis instaled in the
20 columnar thermal conductive body (300) for being installed nearby the
peripheral edge of the columnar thermal conductive body (300), the center of
the columnar thermal conductive body (300) is installed with the common
piping (200) with a larger diameter, the bottom of the multiple-route U-type
spiral piping structure (800) is communicated with the bottom of the
25 common piping (200), and the thermal insulating structure is installed at the
outer periphery of the common piping (200), and the exterior of the thermal
insulating device (400) is installed with the auxiliary thermal conductive
structure (110), according to the present invention.
FIG 22 isasection view of FIG 21.
30



30 and the bottomis concentrated toward the center and connected to the
first fluid inlet and outlet termnal (101) through the central piping
segnent of U-type spiral piping (700), and the outer periphery of the
central piping segnment of U-type spiral piping (700) of the nmultiple routes
concentrated at thBESOREPTIONOFMANCOMBPENENTNEY MBLIL S i ng devi ce
(400), and the 5 exterior of the thermal insulating device (400) is

i nstall ed QO Utgpapkpiindary t her mal conductive structure (110), according
to the present i_nve&:i an, FIG 18 is a section view of FIG 17. FIG 19

is a schem#Qls Restdbsidrpletanslputheliendin@at the U-type spiral piping
col urmar -t LR DBHA T U AR OPBEORETTAG Spi ral 1y arranged at the
Dt PheEy 10t e Rl LRl BB o, (300), ana the perl phery
sl bt ng ey SE EbEPNIBRIVETUAGL: o1 o of the thermal i nsulating device
(400) is 1@0?%%#@5}%}5@@# he auxiliary thermal conductive structure

(110), accor t invention. FIG 20 is a section view of FIG
19. FI ool @@um,%ﬁﬁ?g{gggcﬁhﬂygﬁ\y@ Body! ew show ng that the U-type

spiral piping structure aving two or nore than two routes is

install ed i400; Mthe?fhat dhsuiagingtdeioal conductive body (300) for being
installed nearby the peripheral edge of the columar thermal conductive

body (300) 504 heematstaragetioodyol umar t her mal conductive body (300) is

installed with the common piping (200) with a larger diameter, the bottom
of the nul tG0R: &Jtype svawyt pyengEnuetung@ pi ng structure (800) is comruni cat ed
with the bottomof the 25 conmon pi ping (200), and_ the thermal insulating

struct ure 690 A&tHPE ¥eRVAt PHNBO SRUSEUNEIaM Rg IGENBTal {Dhiel NgosRgIAENi pi ng ( 200) ,
1 S 1 5 el Bihisedeet B LBt H{FiBAC0 o 2o 15" The T
| nvention. 800: U-type spiral piping structure
15 900: Piping segment of the second fluid inlet and outlet terminal (102) of the
U-type spiral piping structure (800)
1101: Shared first fluid inlet and outlet terminal
1011: Piping segment of the first fluid inlet and outlet terminal (101)
1022: Piping segment of the second fluid inlet and outlet terminal (102)
20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention relates to a pipe member equipped with heat
insulation core pipeline, auxiliary heat conduction structure and U-shaped
annularly-distributed pipeline for being installed within the thermal storage
25 body (500) composed of natural thermal storage body, such as shallow
surface of the earth, or pool, lake, river, ocean, or artificial objects in solid,
or gaseous, or liquid state; wherein the pipe member equipped with heat
insulation core pipeline, auxiliary heat conduction structure and U-shaped
annularly-distributed pipeline is constructed through that the piping
30 segments of fluid inlet terminal and/or outlet terminal of the U-type core
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FIG 22 is a section view of FIG 21. 30 DESCRI PTI ON OF MAI N COVMPONENT
SYMBOLS 100: U-type piping 101: First fluid inlet and outlet term nal 102:
Second fluid inlet and outlet termnal 5 110: auxiliary thermal conductive
structure 111: Thermal conductive fluid 200: Conmon pi ping 300: Col umar

t her mal conpipiclg axaddoop Eipong Ererdiegctiyhsmade ohdgherwaalc nsulating material, or

thermal insulating structure is installed between the inlet termina and the
outlet terminal; so as to prevent thermal energy loss because of thermal
conduction between adjacent piping segments of inlet terminal and outlet
5 termina on the same side when thermal conductive fluid with temperature
difference passing through, and the exterior of the thermal insulating device
(400) is further installed with an auxiliary thermal conductive structure (110)
made of thermal conductive material, thereby preventing the thermal
insulating device (400) from generating thermal resistance in the columnar

10 thermal conductive body (300).

As for the pipe member equipped with heat insulation core pipeline,
auxiliary heat conduction structure and U-shaped annularly-distributed
pipeline of the present invention, each of the U-type piping (100) is used for
passing through one or more following therma conductive fluid (111),

15 including for passing through:

1) liquid state fluid;

2) gaseous state fluid;

3) liquid to gaseous state fluid; and

4) gaseousto liquid state fluid.

20 Traditionally, thermal energy loss often occurs in U-type piping device
of U-type piping heat exchanger, because of thermal conduction by
temperature difference between adjacent piping segments of fluid inlet
terminal and fluid outlet terminal installed on the same side when fluid with
temperature difference passing through, which is illustrated by examples as

25 followings:

FIG 1 shows an embodiment of conventional U-type piping (100)
installed within the thermal storage body (500); when the thermal conductive
fluid (111) passing through the piping segment of the first fluid inlet and
outlet terminal (101) and the adjacent piping segment of the second fluid

30 inlet and outlet terminal (102) respectively installed on the same side of the
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10 500: Thernal storage body 600: U-type wavy piping structure 650: U-type
wavy piping structure having central piping segnent 700: Central piping
segnent of U-type spiral piping 800: Utype spiral piping structure 15 900:
Pi pi ng segnment of the second fluid inlet and outlet termnal (102) of the
U-type spi lddtypéepiping (10Q) arein( é8dpedatare dbfierendef the twbl piping rsegments
outlet termnal 1011: Piping segnent of the first fluid inlet and outl et
term nal ( voil) pnarhice thiepnal Ceaduethon endithereferaresult i thermakeneargy ss! et
term nal (102) 20 DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS The
present i nvent Fd& ré| FIQYES 1@ @%ﬂ@&rﬂ@ﬁb&f coyerBERNali bhtyme ol pigLi(300bn

annal b |y NSl BT tpe coluis erii oanchidbie Ry (FUBFE Wheeeipine
Shal | oup sucPLibbeY Wern A RRs e B8 (F0pLIST Abkn Wighahe BB el Hofol,

obj ect s in@y’@ r gaseous, or liquid state; wherein the pipe nenber
equi pped w h 892 I nsul ation core pipeline, auxiliary heat conduction

structure and \WwRBARRR QMR hefhd "ddHtREi VR BEUY @00 isamtd et &F the

t hrough that the piping
pipe member equipped with heat insulation core pipeline, auxiliary heat

conduction structure and U-shaped annularly-distributed pipeline of the

10 thermal storage body (500) composed of natural thermal storage body, such

as shallow surface of the earth, or pool, lake, river, ocean, etc, or artificial

objects in solid, or gaseous, or liquid state, and the thermal conductive fluid

(111) with temperature difference passes through the first fluid inlet and

outlet terminal (101) and the second fluid inlet and outlet terminal (102) of

15 the U-type piping, there will be therma energy loss, because of thermal

conduction between adjacent piping segments of the first fluid inlet and

outlet terminal (101) and the second fluid inlet and outlet terminal (102)
installed on the same side;

The present invention relates to a pipe member equipped with heat

20 insulation core pipeline, auxiliary heat conduction structure and U-shaped

annularly-distributed pipeline for being instaled within the thermal storage

body (500) composed of natural thermal storage body, such as shallow

surface of the earth, or pool, lake, river, ocean, etc, or artificial objects in

solid, or gaseous, or liquid state; wherein the pipe member equipped with

25 heat insulation core pipeline, auxiliary heat conduction structure and

U-shaped annularly-distributed pipeline is constructed through that the

piping segments of the U-type fluid piping inlet terminal and/or outlet

terminal, which are radia U-type pipeines for passing thermal energy

through each other, are directly made of thermal insulating material, or

30 thermal insulating structure is installed between the inlet termina and the
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invention.

FIG 4 isacross sectional view of FIG 3.

Asshownin FIG 3 and FIG 4, it mainly consists of:

--U-type piping (100): made of U-type tubular body for the thermal
conductive fluid (111) passing through, wherein the U-type piping (100) is
composed of a piping structure and installed in the thermal storage body
(500); the U-type piping (100) has the first fluid inlet and outlet terminal
(101) and the second fluid inlet and outlet terminal (102), the piping segment
(111) close to the first fluid inlet and outlet terminal (101) is installed the
thermal insulating device (400);

--Thermal insulating device (400): related to a thermal insulating
structure constituted by the followings with thermal insulating effects, such
as solid, flexible body, or foam, or enveloped colloid, gas, or liquid, or
vacuum structure, for being provided to envelope the piping segment (111)
of thefirst fluid inlet and outlet terminal (101) of the U-type piping (100), or
the piping segment (111) of the first fluid inlet and outlet terminal (101) is
directly composed of thermal insulating material or sleeved with thermal
insulating material;

--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);

The structure includes one or more than one of the following structural

9



of U-type piping heat exchanger, because of thermal conduction by
tenperature difference between adjacent piping segnents of fluid inlet
termnal and fluid outlet termnal installed on the same side when fluid
with tenperature difference passing through, which is illustrated by

exanpl es asta®Bsfol | owi ngs: FIG 1 shows an enbodi ment of conventional Utype
pi ping (100) installed within the thermal stor a%e body (500); when the

t her mal cordducPi RO stuictura asserpalys ithg pesHhesy afhidiedpipi ng Segaanhy1d1) ohe

of 't he second HIGISEHUIGhBet 200 Qe TUioh (1) (ToBE PebRechirvegy 100
i 71 or ence. ¢ n@TERGSRITRK Hideg A el 5 SRR i b SuiBubeBer il ©
convent Ponal - U b BT FlelEie B8 Mt iR exteriot o i REAIR SnBANREL R
Con e e o oAU A SRR DA g e S
Lot st oy L0, Dte (GO Rhotiel CHHLLANeS B BT R P
U-shaped annul ghdrmali gisil &g Hedide(406) $forhh§enerating thermal resistance in

the columnar thermal conductive body (300), so as to configure the

10 piping structure assembly;

2) Columnar structure utilizing columnar thermal conductive body (300)
having piping therein as the structure member: directly made of the
columnar thermal conductive body (300), and formed in the structural
state having piping therein, and having the piping segment (111)

15 installed at the first fluid inlet and outlet terminal (101) of the U-type
piping (100), the thermal insulating device (400) is instaled between
the piping segment (111) and the thermal conductive body structure, and
the exterior of the thermal insulating device (400) is further installed
with the auxiliary thermal conductive structure (110) made of thermal

20 conductive materia for preventing the thermal insulating device (400)
from generating thermal resistance in the columnar thermal conductive
body (300), so as to configure the columnar structure utilizing columnar
thermal conductive body (300) having piping therein as the structure
member.

25 FIG 5 is a schematic structural view illustrating the exterior of the

thermal insulating device (400) of the thermal insulating piping segment of

the U-type piping (100) is installed with an auxiliary thermal conductive

structure (110) made of thermal conductive material and the exterior is

enveloped by the columnar thermal conductive body.

30 FIG 6 isacross sectional view of FIG 5.
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10 thermal storage body (500) conposed of natural thernmal storage body,
such as shallow surface of the earth, or pool, |ake, river, ocean, etc, or
artificial objects in solid, or gaseous, or liquid state, and the thernmal
conductive fluid (111) with tenperature difference passes through the first
fluid inlet andsshown indrli@. mand(RI@)6,ahmha hiy cerssis dft ui d i nl et and out | et
termnal (102) of 15 the U-type piping, there will be thernmal energy | oss,

DT bt bt o oo o o L (a2 arer apeont | o
term nal (£ Mupﬁyeéfu;iéﬁf%ﬁ)th m@ssg'ggré%@ i ,,twherq?méBe@-erdmm (_alep)aé’%s to
heat  conducOrBIOS (3 & BIRAY Slrskyed R Al 60 cin eo GoLENpRLIEHERY of
ther nai 5at ShGEctlybBaycFaod)” chBindtl BF BT o O o ERTRERE ol e,
Gtatel whondityBeipio, ORI Fle FRUTEYR iR EM fuB BT TLoRLan e

pi Pel e, bl atuich i SPACHANLORATAE (109) 28 Whe 3BTy spgment (111)

annul arl y- rirbuted prpeline1s constru pI pi

segnent s of, i mliepl t b @l /i I apal ,
opSTR oA e B L g ol i ot e e e

insulating device (400);
10 --Thermal insulating device (400): related to a thermal insulating

structure constituted by the followings with thermal insulating effects, such
as solid, flexible body, or foam, or enveloped colloid, gas, or liquid, or
vacuum structure, for being provided to envelope the piping segment (111)
of thefirst fluid inlet and outlet terminal (101) of the U-type piping (100), or
15 the piping segment (111) of the first fluid inlet and outlet terminal (101) is
directly composed of thermal insulating material or sleeved with thermal
insulating material;
--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
20 device (400);
The structure includes one or more than one of the following structural
states:
1) Piping structure assembly: the periphery of the piping segment (111) of
the first fluid inlet and outlet terminal (101) of the U-type piping (100)
25 arranged for having a radial cross section is installed with the thermal
insulating device (400), and the exterior of the thermal insulating device
(400) is further installed with the auxiliary thermal conductive structure
(110) made of thermal conductive material, thereby preventing the
thermal insulating device (400) from generating thermal resistance in
30 the columnar thermal conductive body (300), so as to configure the
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t hrough each other, are directly made of thermal insulating material, or 30
thermal insulating structure is installed between the inlet termnal and
the outlet termnal; so as to prevent thernmal energy | oss because of

t hermal conducti on between adjacent piping segnents of inlet termnal and
out | et terninapipingtdtructareassettblyhen t her mal conductive fluid with
tenperature difference passing through. 5FIG 3 is a schematic structural

vi ew i | | ustd)at Gajummner estréctuee esvel oped iyt ealumpenithermg ¢enduetiyedogdyf

e e A g PR ot bl bhud s Phetaooe)
2 or oss Eggffﬁhiaﬁevﬁ?&ﬁﬁérﬁ%eﬂ i‘éﬁ&é&&‘%ﬁc{rﬁFﬁéﬁsﬁé‘@g;”&%&?hg”@&"F rﬁp? '
consistg of : - .%i pi 00) : 0 t u r _5

t her mal conducf:’ﬁ’/%yﬁﬂl 9% ]SHg élsﬁ@ qr QM&,%’J aﬁ%‘%-h}égérdl lﬁ?ng
L age” oy 13180/ LAY e T5bas Bl AR b P,
(102), the pi pﬁ]gﬁge‘é}k&ﬂﬁ %@ﬁﬁrﬁ&lggzwgtk{éhfy% fﬂ@‘tﬂ’?@%f@?&aﬁ outl et
termnal (101) (101 S tiplstaptd Dt 'PeTEerhfed Ul i At eviec (MU0); andT figé el

i nsul ating device (400): related to a thermal insulating 20 structure

constituted byekteidrobf eve figermmdlt insuileimaldelicel (400)nfurehéreid imstal leadh wieh

solid, flexible body, or foam or envel oped col $0| , gas, or liquid, or
vacuumiét r uct utlee duxilibey nthepnali deddticti e@vstrogterre hElx0)pimade egiretiier all 1)

of the first fluid inlet and outlet termnal (101) of the U-type piping

(100), or the pbpdugiveghricturel therelly pheventimg the dhermall ersubaiing devece

termnal (101) (AIfSO) from generating thermal resistance in the columnar thermal
conductive body (300), so as to configure the columnar structure
enveloped by columnar thermal conductive body (300);

15 3) Columnar structure utilizing columnar thermal conductive body (300)
having piping therein as the structure member: directly made of the
columnar thermal conductive body (300), and formed in the structural
state having piping therein, and having the piping segment (111)
installed at the first fluid inlet and outlet terminal (101) of the U-type

20 piping (100), the thermal insulating device (400) is instaled between
the piping segment (111) and the thermal conductive body structure, and
the exterior of the thermal insulating device (400) is further installed
with the auxiliary thermal conductive structure (110) made of thermal
conductive materia for preventing the thermal insulating device (400)

25 from generating thermal resistance in the columnar thermal conductive
body (300), so as to configure the columnar structure utilizing columnar
thermal conductive body (300) having piping therein as the structure
member.

FIG 7 is a structural schematic view showing that two or more radiate

30 arranged U-type piping sections are installed within thermal conductive

12



25 directly conposed of thermal insulating material or sleeved with thernmal
insulating material; -Auxiliary thermal conductive structure (110):
conposed of thermal conductive material and installed at the exterior of
the thermal insulating device (400); 30The structure includes one or nore
t han one ofcylimelef,cndthiennesimali cnsul ati ngstratciidre i8)i nSigbliedlgpt swhere ¢lose 6 tleebl v:
t he periphery of the piping segnent (111) of the first fluid inlet and

out | et ter mAaii@heraloof ipi g egroupy pathi same fl oo i actiongwdichr coRcemptas

radial cross section is installed with the thermal . 5 jnsul ating devjce
(400), and towar é@(éé]l eanter, anRetherqdarPr pﬁéb@&hﬂrﬁ@ddéﬂl@l f‘(g48©\ﬂcﬁs(4OQI ther

installed w th t il .t h I duct i t t 10 d f
ther mal - conttial EIavit e Y lieREBamar sasstiee SiruciierGabl sardin,

devi 40 f > i th I i st inth I th I
conduct Pue \DBMABRONERIORT 0 cont i gur e the L0pi ping structr e assenl v
2) Col t : i 2] th I ducti bod 300

naving pi pi ng TGt By Aol OBt BT erper - i rectly made of the

col umart het mals QRRAHTHPIE boskd (FRA0B, RVhl SESRThArerSaroks Halfgst 2t ©

havi ng pi pi ng erern, a aving t pi'pi ng seg I ns ed at

the first flui d“I’ﬁI’PﬁgﬁE’gWE@m@b ngade i UCARE t@bulbhbddy! YOF tReRheemall00) .

the thermal insu 0) I1s instdll ed between~the piping segnent

(111) and tdopduletves Lich (L9t hass i dhirctighiavhesinane U! il hg(100) (e

thermal insulating device (400) is further installed w the auxiliary
t her mall0c ormbneposael fr ac pipiag( siroictureder otisechehomabei rieP instafledt ivithimatlee i al

for preventing the thermal insulating device (400) from generating thermnal
r esi st ance cohuminer tlermnal ssonduative b@(%h(fﬁﬂ@) eemposed 08 ®0)id Satesr calloida
configure the columar structure utilizing colummar therpmal conductive body
(300) havi ] getpieaght aletlee AJ-dypeHa pyig &&08) dagetinectirstolpidsinlat ongd ovHehat i ¢
structural o ea ' (10%) 530'thE selond FIuih iSfet T dltet terminal (102), the piping
segments (1011) of the first fluid inlet and outlet terminal (101) are

15 adjacently installed at the axial center of the columnar thermal conductive
body (300) and sleeved with the thermal insulating device (400), and the
piping segments (1022) of the second fluid inlet and outlet terminal (102) are
radiate arranged along the axial direction and near the edge of the columnar
thermal conductive body (300);

20 --Thermal insulating device (400): related to thermal insulating
structure constituted by the followings with thermal insulating effects, such
as solid, flexible body, or foam, or enveloped colloid, gas, or liquid, or
vacuum structure, for being provided to envel ope the piping segments (1011)
of thefirst fluid inlet and outlet terminal (101) of plura U-type piping (100),

25 which are concentrated adjacent installed at the axia center of the columnar
thermal conductive body (300), or the piping segments (1011) of the first
fluid inlet and outlet terminal (101) are directly made of thermal insulating
material or enveloped by thermal insulating material; by way of the above
thermal insulating structure, the thermal energy loss caused by thermal

30 conduction between the piping segments (1011) of the first fluid inlet and

13



t hermal insulating device (400) of the thermal insulating piping segnent of
the U-type piping (100) is installed with an auxiliary thernmal conductive
structure (110) nmade of thermal conductive nmaterial and the exterior is
envel oped by the columar thermal conductive body. 30FIG 6 is a cross

secti onal \outhet éérrrinal $101)pand loespi pimgrsegmaatsq 16P2) 6f the second jlucdnsliest s
of : --U-type piping (100): nmade of U-type tubular body for the thernal
conducti ve putl et tenmigeh s(162) t o dhghsamd i de roft Hie U-type mpiich¢10@paes i s

conposed of ip_i@gg structure and installed in the columar thermal 5
conduct i ve B y)resiepdsed of solid state or colloidal object; the

e B 1t tATHIGHS | S P B Sl 2 bl
(e Y ek oarich kGl ittt Bl B ity A, iR, g ©
rgl ated to %H&bl nsul ati ng structure consti t ut eq by the foll ow ngs
with ther 5 atit ng effects, such as solid, flexible body, or foam or

envel oped col | gt (IS AT TAY! t M?ﬁé i ded
to envel ope th?rfoél %@ﬁ%tugé&r%@#ﬂ%%%fﬁé%ﬁﬁgﬁhﬁrdsrté:@fﬁfﬁ%félg{)e %L%EL? et
term nal (i@qbgof the U-type piping (100), or 15 the piping segnent (111)
of the first fluid inlet and outlet termnal (101) is directly conposed of

thermal i ngyl apipiggatgetupd assensbige vesl chiisiprovirderihdi thisvd a imarentkiaer tved ;

--Auxiliary thermal” conductive structure (110): conposed of thermnal

conductiove mat &-tybe pipingnatratlate aatangeenantt and dne pf pingessgmeenmts!(10hslbAt | ng

20 devi ce (400); The structure includes one or nore than one of the
fol | owi ng struthefiast f$tiat edet and Bupiehtersinaks (1Q1) of szadhi Y- typepi peng L)y of
e B, eI b oo e e 7' g S e 1

and the therma insulating device (400) is installed between the

periphery of the piping segments (1011) of the first fluid inlet and outlet

15 terminals (101) of each U-type piping, and the exterior of the thermal

insulating device (400) is further installed with an auxiliary thermal

conductive structure (110) made of thermal conductive material, thereby

preventing the thermal insulating device (400) from generating thermal

resistance in the columnar thermal conductive body (300), so as to

20 configure the piping structure assembly;

2) Columnar structure enveloped by the columnar thermal conductive body

(300): which is provided with the columnar thermal conductive body

(300) made of thermal conductive material in various geometric cross

section shapes such as round, oval, square, rectangular, or star-like

25 shapes, for being served to envel ope the U-type piping (100), and piping

segments (1011) of plura first fluid inlet and outlet terminals (101)

concentrated adjacent installed at the center of the piping structure, and

the thermal insulating device (400) installed the periphery thereof, and

the exterior of the thermal insulating device (400) is further installed

30 with an auxiliary thermal conductive structure (110) made of thermal
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25 arranged for having a radial cross section is installed wth the thernmal
i nsul ati ng device (400), and the exterior of the thermal insulating device
(400) is further installed with the auxiliary thermal conductive structure
(110) nmade of thermal conductive material, thereby preventing the therma

i nsul ating devicond(adidog ratarmale tleerably ngreMentimgl thes $hermnaalc ensuhatdog rdevice
columar thermal conductive body (300), so as to configure the piping
structure assefdlg) fromcgeanenalingt thesmal eresistane@eldn Biec eplumaar tthermal
conductive body 8300): bei ng proyided with the, columar thermal conductive
body (300) madEOBEUElE @@dxoMt i 9@ Jftler canfighte nhg €9 WAaNALb SN yeb@t ri ¢

217 R 51 e S35 e coRBE o oS GBAY oo 11

[ i Di (11 ' id i
with 10 the a § |Q ! | ' cl 8 r 110) i_ei f _t I
(300 11 om gentials & i GOEna efitil Conhiley kUK, (305 ' I SSoRTIERL, .
body (300), S0irfhé trefefrb refe HomiIS@ HIMRY tHiek6ivClor eI ABYSORGE Wite ghairmar

t hermal conductive body (300); 15 3) ar structure~utilizing colummar

t her mal C_onducPi piegbeEdméRe QLo 2y oh thefirsntl uid énlet and<ouithe tetrmixdl 8r(201)
menber: directly nmade of the columar thermal conductive body (300), and

fornmed10n the sf eachW-4ype papieghconcentiated adjaceat mistal| echet tirycaget bé tine pi ng
segnent (111) installed at the first fluid inlet and outlet term nal (101)

of the U-type pRungi gruguraoand thedattemnel thepipiang segrentss E1QU0f itlke
install ed between the piping segnent (1%%% and the thermal conductive body
structure, andfirfefleid éniesranst obiHet taeniials (A1) are rgdigte icopneatso) ta ¢he

e or | her BRI H! che B0 Rt vl et
Canoct ve-boafToBbaT-PEREL SekDh. L LB, B A 1S
col Umas e e THLIt R0k 1980) 15D BT istibin stifpents
two or more ragi@if) 3PrRs FRESAiYikp ekl BLfte RERhARS(RS behd Lagypethin
piping adjacently installed at the center of the piping structure and the
thermal conductive body structure, and the exterior of the thermal
insulating device (400) is further installed with an auxiliary thermal

20 conductive structure (110) made of thermal conductive material, thereby

preventing the thermal insulating device (400) from generating thermal
resistance in the columnar thermal conductive body (300), so as to
configure the columnar structure utilizing the columnar thermal
conductive body (300) having piping therein as the structure member.

25 As for the pipe member equipped with heat insulation core pipeline,
auxiliary heat conduction structure and U-shaped annularly-distributed
pipeline of the present invention, it further can have multiple sets of U-type
piping jointly connected to the common piping (200) constituted by larger
diameter piping installed at the axial center of the columnar thermal

30 conductive body (300), the common piping (200) has a shared first fluid inlet

15



cylinder, and the thermal insulating structure is installed at where cl ose
to the peripheral of piping group with sane flow direction which
concentrates toward axial center, and the exterior of the thernal

i nsul ating device (400) is installed with the auxiliary thermal conductive
struct ure (@toputl et terndinal (120%),t &red ps enstat] ed nwetht thensecord 8l Lid ialeteand on
viewof FIG7. As shown in FIG 7 and FIG 8, the nain cqgfonents are as

f ol | owi ngs:outlattespinai (3i02y | n1@o)aterarsangament aieng theuexial shesctias: of tlae

t hermal condyctive fluid (111) passing, through, wherein the U-type piping
(100) is 1@@@@5@&&'@6‘95169951 Gy eROME(IPQD. or used for being installed

0, L Y o R
05 30 e R P A 1) AP e
outl et et el cHSh i BBBESED RIS ok e R
Insulati ng &faﬁwgépél‘mgﬁdI@?%Ogj@aﬁiaﬂ"d@ltéeaﬁ?ﬁé%d&m tﬁérpﬁlgcéﬁﬁﬂ gluid

inlet and erm nal are radi ate arranged al ong axi a

di ti t i i i 0);
o PRS0 BOSSEccaip e 200 SR et i s 0

2oL e Yorid 1108 o patonc e s 9061000y
| i qui d10or iganstathedtwitbt tiveeauxitiaryp ¢hemmalr condecti ve stroctirepd 10heagiqridimg
segnents (1011) of the first fluid inlet and outlet termnal (101) of
pl ural Ut ypéheipsesant i moentjon.
FIG 10 isasection view of FIG 9.
Asshownin FIG 9 and FIG 10, it is mainly constituted by two or more
than two U-type piping (100), the bottom side thereof are connected to the
15 common piping (200) for the thermal conductive fluid (111) passing through,
wherein each of the U-type piping (100) is composed of a piping structure or
used for being installed in the columnar thermal conductive body (300)
composed of solid state or colloidal object; the bottom side of each of the
U-type piping (100) is jointly connected to the bottom of the common piping
20 (200) which is constituted by larger diameter piping and installed at the axial
center of the columnar thermal conductive body (300), and the top of the
common piping (200) has a shared first fluid inlet and outlet terminal (1101),
and the piping segments (1022) connecting to the second fluid inlet and
outlet terminals (102) of each route of the U-type piping (100) are radiate
25 arranged along the axial direction of the columnar thermal conductive body
(300); sad common piping (200) is installed at the axial center of the
columnar thermal conductive body (300), and is further installed with the
thermal insulating device (400) between the common piping (200) and the
piping segments (1022) connecting to the second fluid inlet and outlet
30 terminals (102) of each route of the U-type piping (100), and the piping
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25 which are concentrated adjacent installed at the axial center of the
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connecting to the second fluid inlet and outlet terminals (102) of the U-type

piping (100) and the common piping (200), or the common piping (200) is
directly made of thermal insulating material or enveloped by thermal
insulating material; by way of the above thermal insulating structure, thermal
energy loss caused by thermal conduction between the piping segments of

the common piping (200) and the second fluid inlet and outlet terminal (102)

IS reduced,

--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);

The structure includes one or more than one of the following structural
states:

1) Piping structure assembly: which is provided with multiple sets of
U-type piping (100) and the common piping (200) installed at the center
of the piping structure assembly for connecting to the shared first fluid
inlet and outlet terminal (1101), wherein the piping segments (1022) of
the second fluid inlet and outlet terminas (102) are respectively
arranged at the axial periphery of the piping structure assembly, and the
bottom thereof is radiate distributed and connected to the bottom of the
common piping (200), and the thermal insulating device (400) is
installed between the piping segments (1022) of the second fluid inlet
and outlet terminals (102) and the periphery of the common piping
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15 termnals (101) of each U-type piping, and the exterior of the thermnal

i nsul ating device (400) is further installed wth an auxiliary thernal
conductive structure (110) nade of thermal conductive nmaterial, thereby
preventing the thermal insulating device (400) from generating therma
resistance i n (2@0) @nchtie extesraredf thenthermial dnBaldgi ng30eyice(d083 is durther
20configure the piping structure assenbly; 2) Columar structure envel oped
by the col umainstakbecawith o aoxiliasyobeymebmonduativerstructpre (1 madenot he
col umar t hermal co duct i ve, bod 300) e of thermal conductive terial
in various geo Celre te @@:ﬂ%l% Ighdp @gg%@ﬁe\é@tmj Hae tierana 19

erved veIo e . the

U tyoedhi ol ng Siar(éfgioﬁ?rﬁ%g?%a Shanbam f%s?@@cqﬂmm Qlranartheriaal o) et
the pipPng str Eb?ﬁvét,'\%ﬁébyﬁﬁ’ﬁf’ﬁ%{eq ﬁéﬂﬁ fifotne B Al fishire Sefbils « he
e tore LZJ?’”@'PQ@@&&A&W%&@@{’P%PWR ﬁ\ﬁ"@sh@%@b@ VORI

made of therna
i nsul ating deV|ce (2&@§ﬁ¥ genera H%?ﬁ erna re5|s ance |9h?ﬁgeﬁé9%%nar

t hermal conduc 0 ? e
envel oped by t§§m§B|unnaP$?ﬁ§?ﬂ§ C%ﬁﬂ%ﬁ@??ggagﬂgﬁ ?gggﬁﬂﬁygg?hg%ﬁgﬁﬁggé

structure util sagtign tdapes! siararast reumal ovandagqiiaree recingUPA0) othatardke
piping therein as the structure nember: which is directly nade of the

col umao t her nshapes)doc thereg sedyed 30 @nvebopk tise conirngnr piging (206) $taving ur al
state having piping therein for being provided with the pi plng segnent s
(1011) of the the shafadufiasti Huid iaket Dattl et ¢enmimal {1100),) and tofenvetbpe
U-type piping concentrated adjacent installed at the center of the piping

structure, andtheu@lamg@ﬁgmenm 1078) wpnsestagt & the 13ecope iluwlﬂnk@tamdmd
;Qgﬁénﬁgddz%%batﬁ?{t&éﬂua ¥ Tk KA07) ! the Biotiann Guihecomsan it 188 is |
?rﬂéﬁfgﬁ ngfgévﬁet truBspted Wik thel BGttBuT pEdne: R Hnt s e 4o T8 or
;dfgc'eﬁ ly Lﬁé%&i@?lﬁa‘?n@éﬂ%@ﬁ @vﬁéﬂé’ﬁtﬁﬁ%@#@s%pﬁiﬁﬁ#h‘eé(ﬁ%e&@"#ﬂiq el
gg\rlll ggtl(XSO) OI ge?tc{éfj@w)l Ir?slt?%%\l %fam‘ UXI }d;?[ytepﬁ?ar nnqhwrg]%@)fve
structure (L10pnfmee Oéxtbh§ g ﬁﬁéi*rhédelﬁﬁﬁléﬁhgeg [t qBpOp’ RY 2afthes  he

thermal insulating vice romgenerating t esistance 1n the

col umar  t her mihstgload Yeitthvah BasMi dryOPlernp comduetivenitheiture ngO)CPrﬁad@@f

structure utilizing the columar thermal conductive body (300) ‘having

pi pi ng t her ei ntlyerntdl ecoriductive materiblertheldoys preverithey e ehemndleinsesisti mgped

wi th heat insulation core pipeline,
20 device (400) from generating thermal resistance in the columnar thermal

conductive body (300), so as to configure the columnar structure
enveloped by the columnar thermal conductive body (300);

3) Columnar structure utilizing the columnar thermal conductive body

(300) having piping therein as the structure member: which is directly

25 made of the columnar thermal conductive body (300), and configured in

the structural state having piping therein for being installed with the

common piping (200) for connecting to the shared first fluid inlet and

outlet terminal (1101), and installed with the thermal insulating device

(400), and the exterior of the thermal insulating device (400) is further

30 installed with an auxiliary thermal conductive structure (110) made of
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auxi liary heat conduction structure and U shaped annul arly-distri buted

pi peline of the present invention, it further can have nultiple sets of
U-type piping jointly connected to the common piping (200) constituted by

| arger dianmeter piping installed at the axial center of the col umar
thermal 30 conthe&malecaraiyct\Gomaterifl thereyn ppeventing 2 thérmaalai nsubatény
first fluid inlet and outlet termnal (1101), and is installed with the
second fluid i Aedce4P0)drorgensraii ng therrod) resistanes m 'Eh&a@@ angeardieraebng
the axial directiqgn of the columar thermal copducti y (300). FIG9 is

a structural sERBEHELEVRAYY o3, SRS HenEOBHBW @ ot &9 lﬂ'ﬁQaB BBUGHRE si de
cormon pi pi ng. 00810 dAEcON BT Bh ?nél"'e”rh«';tu%tﬁv"%?boofy oL s o |
(300, Gndt héﬂi%%%%%y%ﬁkaé@%esé@rméﬂ he ehared {11 sf"f”?ﬂfé' .Vﬁ| E?dﬁnd
(400) 1015 in té?ﬂi@ﬁ%ﬁ %ﬁﬁ"ﬂéﬁ%%ﬁ oty %hg%ﬁnﬁéiﬁhﬁﬁéw I HE HEthiPR °°
(1100 nongeTRarRy Mo RIRGHe, e B, SR (o, gD, Ry el
columnar periphery are arranged in awaved shape near the edge of the axia
periphery of the columnar thermal conductive body (300), and the exterior of
10 the thermal insulating device (400) is installed with the auxiliary thermal
conductive structure (110), according to the present invention.
FIG 12 isasection view of FIG 11.
As shown in FIG 11 and FIG 12, the main components are as
followings:
15 --U-type wavy piping structure (600): made of U-type wavy pipe body
for the thermal conductive fluid (111) passing through, wherein the U-type
wavy piping structure (600) is composed of a wave piping structure or used
for being installed within the columnar therma conductive body (300)
composed of solid state or colloidal object; the U-type wavy piping structure
20 (600) is placed in a waved shape around the periphery of the columnar
thermal conductive body (300) and upper and lower wavy bended aong the
axial direction, and the both ends of the U-type wavy piping structure (600)
have the piping segment (1011) of the first fluid inlet and outlet termina
(101) and the piping segment (1022) the second fluid inlet and outlet
25 terminal (102) which are interlinked;
--Thermal insulating device (400): related to thermal insulating
structure constituted by the followings with thermal insulating effects, such
as solid, flexible body, or foam, or enveloped colloid, gas, or liquid, or
vacuum structure, for being provided to envelope the periphery of both or
30 one of the piping segment (1011) for connecting to the first fluid inlet and
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than two U-type piping (100), the bottom side thereof are connected to the
15 common piping (200) for the thermal conductive fluid (111) passing

t hrough, wherein each of the U-type piping (100) is conposed of a piping
structure or used for being installed in the columar thermal conductive
body (300) atbkeddesrdindl (€d)1)darxt de popi ngosegreats )22t fort cennetingrtitile  of
each of the U type piping (100) is jointly connected to the bottom of the
common pi pisegond tmdoplmrad}mtsletwmmn(ieszf IWntype vma\@mlamgostwetgnrand
i nstal |l ed ?t t he aX|aIeaenter of the col ymmar thernal conductjve bod

(300), and (6AB) 1o MuAlledal dbrmsrind z”tm@ el Sencutive

to ?EeaQSCZQQb 1o RO ré‘riénéﬁﬁﬂa%tw'é‘h‘o‘?pi & oMt tiw"””%ft ¢

tuhteyggl gﬁgflﬁéﬁaam%iﬁhﬂ 81{ %ge@@f 69'}%%Pm%| ?n&:l%\{]ﬁg%a?énéi' ( ?/C a?/nof) f
the above thermal insulating structure, the thermal energy loss caused by
thermal conduction between the piping segment (1011) of the first fluid inlet

and outlet terminal (101) and the piping segment (1022) of the second fluid

inlet and outlet terminal (102) installed nearby on the U-type wavy piping

10  structure (600) is substantially reduced;

--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);

The structure includes one or more than one of the following structural

15 dtates:

1) Piping structure assembly: which is provided with the U-type wavy
piping structure (600) arranged at the columnar periphery along the
piping structure assembly, and the piping segment (1011) of the first
fluid inlet and outlet terminal (101) and the piping segment (1022) of

20 the second fluid inlet and outlet terminal (102) installed at two ends of
the U-type wavy piping structure (600), and the thermal insulating
device (400) installed on both or one of the two piping segments, and
the exterior of the thermal insulating device (400) is further installed
with an auxiliary thermal conductive structure (110) made of thermal

25 conductive material, thereby preventing the thermal insulating device

(400) from generating thermal resistance in the columnar thermal

conductive body (300), so as to configure the piping structure assembly;

2) Columnar structure enveloped by the columnar thermal conductive body
(300): which is provided with the columnar thermal conductive body

30 (300) made of thermal conductive material in various geometric cross

20



(300); said comon piping (200) is installed at the axial center of the
col umar thermal conductive body (300), and is further installed with the
thermal insulating device (400) between the comon piping (200) and the
pi pi ng segnments (1022) connecting to the second fluid inlet and outlet 30
term nal s (102¥pectiorasttapesusuctofast haund,t ppal, psquare, (reo@nguard omhstarilpkeg

segnents (1022) connecting to the second fluid inlet and outlet term nals

(102)tﬁf egch sfba??,dﬂr_tbel@ng;aepwl_ m@@:%mm?ﬁ-éyp@?ﬁ@m p}/mng %fld?t_hlg%d
near e edge e axla eri e 0 e Co ar ermal conductli ve
body (300) Yanto)) Prianesd gmuffgg%g%@w?m?r p_@g .erx_f,eﬁra@ﬁt@ ealvel_rcgmﬁme_

o oot “Sucn' WPLGTSMENCLIA) Bt il :ff ﬁ@euﬂsﬁ%gmﬁaﬁibfz;;‘?
Segrent 3 (1022 PGB BIPNE SOmeb et %t TR et ShiBCTbC il BRs,
segnents (1022 o] ny S ard-o e S
Cormbn.pi pi ng 19007 CIGRPIRFRIES R nAG R R BER ARy rrdil st e
Choul at ng ot r (OF 2 T nes " B ey thEiind) iR aRRB BckiiR TRGO)

insul ating stru ermal ener gy aus ermal® con tion
between the pi phqdgl| 64 GFEMHeSHPH orhi I,@Qﬁ‘@ﬁb@fﬁhégmkﬁﬁﬁing%gifﬁ@nie&%‘%é' ui d
inlet and outlet termnal (102) 15 is reduced; --AuXil irary thermal

conductive stregtaticr Ofl 1R thaenalogsil &fnd tleviad (40mdigcfurtteerniisesl|lad vathl

installed at the exterior of the thermal  insulating device (400);
10 an auxiliary thermal conductive structure (110) made of thermal

conductive material, thereby preventing the thermal insulating device
(400) from generating thermal resistance in the columnar thermal
conductive body (300), so as to configure the columnar structure
enveloped by the columnar thermal conductive body (300);

15 3) Columnar structure utilizing the columnar thermal conductive body
(300) having piping therein as the structure member: which is directly
made of the columnar thermal conductive body (300), and configured in
the structural state having piping therein for being installed with the
U-type wavy piping structure (600) arranged around the columnar

20 thermal conductive body, including the piping segment (1011) of the
first fluid inlet and outlet terminal (101) and the piping segment (1022)
of the second fluid inlet and outlet terminal (102) installed at two ends
of the U-type wavy piping structure (600), and the thermal insulating
device (400) installed between the piping segment (1011) of the first

25 fluid inlet and outlet terminal (101) and the piping segment (1022) of
the second fluid inlet and outlet terminal (102) and the thermal
conductive body structure, and the exterior of the thermal insulating
device (400) is further installed with an auxiliary thermal conductive
structure (110) made of thermal conductive material, thereby preventing

30 the thermal insulating device (400) from generating thermal resistance
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The structure includes one or nore than one of the follow ng structural 20
states: 1) Piping structure assenbly: which is provided with nultiple sets
of U-type piping (100) and the comon piping (200) installed at the center
of the piping structure assenbly for connecting to the shared first fluid
inlet and out! & therool wainat theihal abededctive bedyi (B00), se@seta sonfigaee the 25
the second fluid inlet and outlet termnals (102) are respectively arranged
at the axial peelymeaysisrctuie Usilizing the cobimnar Higyena gon viereodo { 3G
thereof is radjate distributed and connected to the bottom of the common

pi pi ng (200), AAYINChRIRIAGthae N gsthasirkgtWemedteioo) is install ed between

(he prpino, seompt S {10201 gL Lie Second LhuLd Lol eL POl hoto Lot !
e, metel bR L e56, G3BPA, bl A BRhel 538, 0. SBe iG>
e eby pr S R9116) ESRERre 5 PSR EONNRS EORTIRD FAREE U400k o
confloune \APIMR SIS Seh ciEPLATIEN eOFTRaNTpapd by
col umar t hgengli ac @RAtEt b §hBASHI uhFHRY) tHERARI gcfﬁlorldslﬁirtigﬁéngf)@lgsg\]’ﬂﬂ) Veriptigei al

in various geonetric cross sectlon shapes Su , Squar e,

rect angul arpipief éé?‘heht k®022)00F la@ eecoi@ f| el indetsaric editlee temvigiap (e 0Rhés
comon pi ping (200) having the shared first fluid inlet and outlet term nal

(1101) 10andnstal ledvedapthetyieri phesy raf theoeslonsndrtb@enat conelotctivg oyt (80G)econd

fluid inlet and outlet termnals (102), and the bottom of the common pi ping
(200) is camduiine bi-Bgpewvavyt Peibigt stouctol e thawi pg enty ek qupng segren)(660) t he
15 second fluid inlet and outlet termnals (102), and the thernal
i nsul at i ng hEdweea thadwp Piping SegMesEs & ar HageR Hi BHayed shape Neantmefedi ng
st Al | od WiAEAKIALRAPARY Oh dheaol onal dneeloeoiciig bad) (3l oig
dovi co (400N ERGIa: At IS PRET st DreHignial InRd At Amace Aohhas =
co" s SRSy SABEhA At RSB R0, BTt
e 09, e ARG, conickiy, oty (3000 having piping therein
FIG 14 isasection view of FIG 13.
As shown in FIG 13 and FIG 14, the main components are as
followings:
20 --U-type wavy piping structure having central piping segment (650):
made of U-type wavy pipe body for the thermal conductive fluid (111)
passing through, wherein the U-type wavy piping structure having central
piping segment (650) is composed of a wavy piping structure having central
piping segment or used for being installed within the columnar thermal
25 conductive body (300) composed of solid state or colloidal object; the
U-type wavy piping structure having central piping segment (650) is placed
in a waved shape around the periphery of the columnar thermal conductive
body (300) and upper and lower wavy bended along the axial direction, and
the both ends of the U-type wavy piping structure having central piping
30 segment (650) have the piping segment (1011) of the first fluid inlet and
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25 made of the columar thermal conductive body (300), and configured in
the structural state having piping therein for being installed with the
comon pi ping (200) for connecting to the shared first fluid inlet and
outlet termnal (1101), and installed with the thermal insulating device
(400), and Quitket ¢etraimiab( 161) ehd theepiping segmieat (Ha22eol the samnd flsid imleher
30installed with an auxili ard/a)t her mal conductive structure (110) nade of

t hermal comiecoutld tesmbnala{l02) nuhiabyaier isveminkeg, i navhishrtnel pipHg sagmegt
conduct 1 ve (bea O o&;e”&% 814 gl randy @il e EUNAn I LIS BIAGELNGaY (hei ng
Structure fensdof the Bflehor {Geqn Zﬁéﬁa&fé S hoof3dh dhe suirich BeTRwBh ng
long t he doPamhan B serhy i LR Sk e Relud s Fo 3% g
extertor oG At E Lﬁﬁbﬁ#@ﬁéﬁéﬁ bR gl C30g et L Be e ™
Mvent | on. TR PIPIFENSHIGLYE hBVINE Lenel bipihg SEFReR (B6Q) bedReRiafiAo |

FIG 12, %ﬂgﬁ@ﬂ f @yxﬁsﬁ%%
structure (WB de of %ﬁ%&iﬁ?%e body f%iﬁhmé(ty%rmléﬁ?qctlve
fluid (111)ofnhe$3d1mmhrm@hnalwtm®onv@1mdy (300 deny therixid ditectidnre (600)

i s conposed of a wave piping structure or ‘'used for being installed Wi t hi n
the collomar t hefneimalondealatig baey ce3q{@POr.omebated db theimalst atsel arng
col | oi dal object; the U-type wavy piping structure 20 (600) is placed in a
waved shap@traloﬂunedcmmﬁltpmdo pyiethe fal | avtiengsalvitiminermra i nal at ogdeft ectee shichly
(300) and upper  and | ower wavy bended along the axial direction, and the
both ends & 80léd,uflexpel enbogly,piopi finanat mcenmom@cgollmde gase Qfi bqugd,s@gnent
(1011) of the flrst f|UId |nlebﬁand outlet termn é glgz and the I?I ng
segnent ( 1BSHUTHeSIEUEHIR fOLiRENEI BroglgdotR | @pvelope both or one

periphery of the piping segment (1011) for connecting to the first fluid inlet
15 and outlet terminal (101) and the piping segments (1022) for connecting to
the second fluid inlet and outlet terminal (102) of U-type wavy piping
structure having central piping segment (650) installed at the center and
periphery of the columnar thermal conductive body (300), or both or one of
the two piping segments are directly made of thermal insulating material or
20 enveloped by thermal insulating material; by way of the above thermal
insulating structure, thermal energy loss caused by therma conduction
between the piping segments (1011) of thefirst fluid inlet and outlet terminal
(101) and the piping segments (1022) of the second fluid inlet and outlet
terminal (102) installed nearby on the U-type wavy piping structure having
25  central piping segment (650) is substantially reduced,

--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);

The structure includes one or more than one of the following structural

30 dtates:
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25 termnal (102) which are interlinked; --Thermal insulating device (400):
related to thermal insulating structure constituted by the followngs with
thermal insulating effects, such as solid, flexible body, or foam or

envel oped colloid, gas, or liquid, or vacuum structure, for being provided

to envel opd)t heipieg streictiuref assentblyt \8hi amés qirovidecbivpitih gthee bhveype (aay )

for connecting to the first fluid inlet and outlet termnal (101) and the
pi pi ng segnment Pigingstyugtore dswmgtcengat Piping segroaadt {620)dinsaleed aear toe | et
termnal (102) of U-type wavy pin ructure (60Q) is installed a t he

peri phery of tRENEH QQ‘HF‘%@" y,.aadﬂa@plmﬁl@ﬁgmﬁnt&apﬁ ))p e of

L ) 2 AR B O o AL R S0 E BB
e S v e e R

out et ter m naPING5 WP MTERRA b SeptieRe BS0) e thG bl °
structure (600, ureﬁgﬁ@p&éghbmosﬁgaﬂgs n the T Lt 3631556 B the two

conducti ve struc er mal conductive eri a and

e St o' PRRIPELSOE! s e o, e P Bce (10g)

states: is further installed with an auxiliary thermal conductive structure (110)
10 made of thermal conductive material, thereby preventing the thermal
insulating device (400) from generating thermal resistance in the
columnar thermal conductive body (300), so as to configure the piping

structure assembly;
2) Columnar structure enveloped by the columnar thermal conductive body
15 (300): which is provided with the columnar thermal conductive body
(300) made of thermal conductive material in various geometric cross
section shapes such as round, oval, square, rectangular, or star-like
shapes, for being served to envelope the U-type wavy piping structure
having central piping segment (650), and to envelope the piping
20 segment (1011) of the first fluid inlet and outlet terminal (101) and the
piping segment (1022) of the second fluid inlet and outlet termina (102)
installed at two ends of the U-type wavy piping structure having central
piping segment (650), as well as to envelope the thermal insulating
device (400) installed on the two or at least one of the two piping
25 segments, and the exterior of the thermal insulating device (400) is
further installed with an auxiliary thermal conductive structure (110)
made of thermal conductive material, thereby preventing the thermal
insulating device (400) from generating thermal resistance in the
columnar thermal conductive body (300), so as to configure the
30 columnar structure enveloped by the columnar thermal conductive body
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1) Piping structure assenbly: which is provided with the U-type wavy piping
structure (600) arranged at the columar periphery al ong the piping
structure assenbly, and the piping segnent (1011) of the first fluid inlet
and outlet termnal (101) and the piping segnment (1022) of 20 the second
fluid inlet an@0OQX!et terminal (102) installed at two ends of the Utype
wavy piping structure (600), and the thermal insulating device (400)
i nstal | ed %) b&qhumﬂasnaruetwaeumuﬂr@ phagcelegirait therandl capdel e i ledyf
devj ce (4 iary

thermal Conduc(dN bavis mrangltt%?& Pl STHBHAE) MBS AIICE GHEE 51
ner mal 1 el ot BB Ohiie: BN B i FRAFUGH PO SO0 S35 BLEST B o
the col Bmar 15 ﬁ%@@fﬁﬁﬁ%ﬁeﬁ@iﬁ@”ﬁ e thekfir BF befha il B (EH R ™
ratorial i n vart bRE Qe Finingy sEueE) prTHG, Rephiel QBing SRR 650!

square, rect a”%%‘rjaﬁ@ggr g gﬁ@afh% g@%%%%ﬁa%% CoPid ﬁgrfg&%t mc?ﬂ&i‘ﬂrqolﬂ?et he

U-type wavy piping arranged ar oun mar peri pheéry,

and to envel OIO [5|hgl?!9(ﬁg ang o néf tHOHS ALid Al dret oltlet erniined (EOQ?

outlet term na pi pi ng segnment (1022) of the second f

inlet and outl ahdtﬂ‘fe“pﬂ@ﬂng( b@gr)nem 1022 doﬁtthtev\@ecams fIQIIdt hﬂell}a“rED@quy

pi ping structure (600) o] envel ope the thermal insulating

devi ce10400) i tmmmquz) iristal tevbabtwateridsasft therld-typetvaavy whpipigestngcture
segnents, and the exterior of the thernal insulating device 84(_)0) IS
further instal hading centralopgsingusagnmenty(G3W)r and thertiesmal, ensul eting udeyi¢a 10)
made of ther rral conductl ve material, thereby preventin (g,ht he ther mal

![Rsul a][l ng gevt Xlglﬂ?l ed beivyeerethe ti:ﬁjmahéiqmucvﬂytghm aﬁdlbﬂthﬁf @ Qfmar

envel oped by 1 He® Bis D petniak VR LE oh e firstd Bl e & un%t“%rn%aéﬂéi@be

o1 pi ng-t her ef noAd HI6 Fupir s SBERb L) il dhe: e 2ty flee 8 e

‘:’E %t:g?ﬁréet Eg;g%ﬁgﬁﬁg@;%%%ﬁ%@bi Hi‘?gt?‘f@%ﬁ“‘ﬁ%ﬁ@”@%@g@@b’fs. g

![ncl udi Ing(tlgi)plijpl nglsegllrlrent [‘f‘o%@)a&ﬁ I?& \hl rs%I H?) w P# Eil gfﬁ ? g
erm na p?z?jéo j ek COTRARRDE medtal, thetdly pPEfaTtiNg Yhe thekell an

outlet termna e U type wavy piping
structure (600)pgaatingheebiter '(KOO¥ ”ﬁ@h@tg gCQhéHﬁQ) registaideednbetaeen

t he pi ping segnent (1011) of the Tirst inlet and outlet term nal
(101)" Bndt he  pofimeas dgem (@@ﬁductﬂietb@’d ecssm; f$0ii &5 i tol eordiglreuthet
termnal (102) and the thermal conductive body structure, and the exterior
of the20her mal cohsmnart stmgctigeiutid Zi 49 tne mlmmnahelnermaitmnohmtmetboc@n(SOO)
auxiliary thermal conductive structure (110) nmade of thermal conductive
mat erial, ther BBYiNg pNRAGitherepoea¢he stuctIreimeberi ng device (400) from

generating ther mal resi stance
FIG 15 is a schematic view of an embodiment, showing that the spiral

piping segment between the first fluid inlet and outlet terminal (101) and the
second fluid inlet and outlet termina (102) in the U-type spiral piping is
25 gpiraly arranged near the edge of the axial periphery of the columnar
thermal conductive body (300), and the exterior of the thermal insulating
device (400) isinstalled with the auxiliary thermal conductive structure (110),
according to the present invention.
FIG 16 isasection view of FIG 15.
30 As shown in FIG 15 and FIG 16, the main components are as
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in the columar thermal conductive body (300), so as to configure the
columar structure utilizing the columar thernmal conductive body (300)
havi ng pi ping therein as the structure nmenber. FIG 13 is a schematic view
of an enbodinent in the U-type wavy 5 piping structure having central
pi pi ng segfeHow(iags), in which the piping segment (1011) of the first fluid
inlet and outlet termnal (101) in the U-type wavy piping structure having
central pipi ng-dddipPRtSiEBQI pmg SﬁﬁQerBdSOégam&lﬁstaUer&wit’ drpipe bogy
col umar t?ernal conductlv %Jhﬂgo and the p|n segnment (1022) of

r

the second for &ha thermeel ﬁﬂﬂ hlpa@i@@) reug, Wigrgin dee AEAYPE he
%Q;pgfé?’n%ﬁhﬁﬁbﬁﬁﬁ%\w@?@@ +§Bgﬁllﬁ5hée%f2§ﬁi-ﬁ%5’$ byl BRI aGS o
eri phepy OF vl o eARd il VEAR. B0 PN BBBG (BefditoRbubilie Body
st al | ed iePR) PREVSER ooSolR oleé o “Eiftitl ?@%ﬂ“@qﬂgﬁ’b@iﬁ%éé@?’ﬁ. g
i Fro P1s Ry e R pohG sttt A ERRD T 3P ”\é‘“g’vl?'af:?&vﬂ@%ﬁ’% ge gf e
wavy pipin dW?lﬁTQh Iﬂmrﬁﬁhéﬁhapbéhﬁ UI dmﬂyl@ﬁg in mﬁﬂ@h(the%rtsvpe

wavy pi pe t he er mal conductlve passi ng t hrough,

wher ei n t he| il ivibet macYourl @i tegnphaluCION)ei hpidced atettie &ip kg oL tise el
(650) is conposed of a wavy piping structure having central

10 piping segment of the U-type spiral piping (700), and directly leads to the

.\

bottom of the U-type spiral piping of the U-type spiral piping structure (800)

via the centra piping segment of U-type spira piping (700), and the second

fluid inlet and outlet terminal (102) is placed at the top end of the piping

segment (900) of the second fluid inlet and outlet terminal (102) of the
15  U-type spira piping structure (800) spirally up its own run;

--Thermal insulating device (400): related to a therma insulating
structure constituted by the followings with thermal insulating effects, such
as solid, flexible body, or foam, or enveloped colloid, gas, or liquid, or
vacuum structure, wherein the U-type spiral piping structure (800) is placed

20 in the columnar thermal conductive body (300), and the center of the
columnar thermal conductive body (300) is installed with the central piping
segment of U-type spiral piping (700) for leading up to the first fluid inlet
and outlet terminal (101), and the central piping segment of U-type spiral
piping (700) is directly made of the thermal insulating material or envel oped

25 by the thermal insulating material, or the thermal insulating device (400) is
installed between the U-type spiral piping structure (800) around and near
the edge of the columnar thermal conductive body (300) spirally up its own
run leading to the second fluid inlet and outlet terminal (102) and the piping
segment (900) of the second fluid inlet and outlet termina (102) of the

30 U-type spira piping structure (800) and the central piping segment of U-type
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pi pi ng segnent or used for being installed within the columar thermal 25
conductive body (300) conposed of solid state or colloidal object; the
U-type wavy piping structure having central piping segnment (650) is placed
in a waved shape around the periphery of the columar thermal conductive
body (300) spitdl pipieg GOD)| byewaywf theainbye: thieomgl i meul atiingdeti ce(40@)n thend
the both ends of the U-type wavy piping structure having central piping 30
segnent ( 630§rmaveneray |pB§¢agSE§£bW§EHma|OQQY)dlAﬁtI ambefwean the centralnpigingind
outlet termnal (101) and the piping se nt (1022) of the second flu
inlet and segMmanttQlr biriype mod)pmmgrﬁgﬁg?eaﬁlag umll@d[‘leifﬂﬂéﬂhﬂﬁ e §Ghi ng

101 f the fi fluid inpl d |. ' 01) | I d
22T The! o hbler Yo (L i L e SRl 5 S8 Sl el B o
t_5 2 f d fluidi : i nal 02).

SO 5o AR2Bksh SRR ekl e P A chnd L BB i
the U-t i hawvi -ent L t (650

pet ween’ ¢ neOl ik By Db bR 1S Hibqanf et RBRATC o "t he edge
f th i ph i & bedm Iﬂ%%hﬁ$
gxiaIed??étfig%¥A9%”&?ghgﬁigﬁﬂﬁ%ggﬂg#ﬁ%%Sgggﬂgg %%%%): rééa edofo t erngl

. lati ) . i . | .

el et s, S T o AR el B MR R
or liquid, devie@(00y structure, for being provided to envel ope both or one
of the periphery of 'the piping segnent (1011) for connecting to the first
fluid ol et 15 Taeistouctivee i neluaes@ng dorarttan enepoptine f slégwveng strUtad) f or
connecting to the second fluid inlet and outlet termnal (102) of U type
wavy pi pi ngta@esuct ure having central piping segnent (650) installed at the
center and periphery of the columar thermal conductive body (300), or both

or one of thje NG pirHgtusegassembly; avhicheés IFortdesl avith Hbenkl-type spHE ng

mat eri al or

piping structure (800), the piping segment (900) of the second fluid inlet
and outlet terminal (102) of the U-type spiral piping structure (800), the
15 central piping segment of U-type spiral piping (700) for connecting to
the first fluid inlet and outlet terminal (101), and the thermal insulating
device (400) installed at the periphery of the central piping segment of
U-type spiral piping (700), and the exterior of the thermal insulating
device (400) is further installed with an auxiliary thermal conductive
20 structure (110) made of thermal conductive material, thereby preventing
the thermal insulating device (400) from generating thermal resistance
in the columnar thermal conductive body (300), so as to configure the
piping structure assembly;
2) Columnar structure enveloped by the columnar thermal conductive body
25 (300): which is provided with the columnar thermal conductive body
(300) made of thermal conductive material in various geometric cross
section shapes such as round, oval, square, rectangular, or star-like
shapes, for being served to envelope the U-type spiral piping structure
(800), and to envel ope the piping segment (900) of the second fluid inlet
30 and outlet terminal (102) of the U-type spiral piping structure (800) and
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20 envel oped by thermal insulating material; by way of the above thernal
insul ating structure, thermal energy |oss caused by thermal conduction

bet ween the piping segnents (1011) of the first fluid inlet and outl et
termnal (101) and the piping segments (1022) of the second fluid inlet and

out| et term nathe tearai praiaylsagnmertrdfy Usty pehspitalt pipengdVOOpfoi cogneecting ur e
havi ng 25 central piping segnment (650) is substantially reduced,

-Auxiliary thto fae fU&mglumd|lmketsandJ@uUeét@rmlm (d0dpoaeweadk asﬁ@rem.{elope
conduct ive material and installed at exteri or ft thermal i nsul ating
devi ce (400); thet ermalhéngilatjegud@vn 4Q®slrdﬁtal ato{h? PesipheRe & thae
fol |l owi ng structurg 3OStat es:

provided with £ b %PﬁgUgt:yn cgfhfrf Chﬁﬁﬁ?@ﬂb@aﬁhe\gf]b&mh% )
650) i .
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1 id ,
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or Cat | ant déngﬁgﬁﬂ{rﬁglﬁmﬁhﬁ,@g of SR TorRICTe il Rl gy oRepiiile | 2P

Conduct i ve str s Pl sl ing eI et ATt o mﬁ“%yﬁ@?@r EFEREE oy

preventing thejp e ool ummspltheima d@nﬁ@@tixﬁé%ﬁgﬁ)ﬁf@ﬂ?g@@%ﬁo gonfigeréehe

resistance in the columar thermal conductive 00), so as to

confi gaoe t he pohimparsstructure ena lpy tB¢ cotimman theral atandeictivesbogyed by
t he col ummar thernmal conductive bo 15 (300): which is provided with the
col umar t her mBO@pnducti ve body (300) made of thermal conductive materi al

in various geonetric cross section shapes such as round, oval, square,
rect angul ar3) ofcaluamMari REUehiEp et liZigg mer@lyanm@rdthemaalv@oegucwg ody pe

the piping EBEéé@nb%w*h%ib“ Ganeraln 4 M Sriglaermembaniag uf@?dl?&yt (Al
1 A DD Dkl Gt e R .
;)P;S):Jlngll gg gg\é @%%t &Wﬁ% ﬁ&%?ﬁﬁ@wu&@] E& é ﬁﬁt@h@ %{;@ﬁ%
(400) is further “h?]%t%ﬂgl ﬁ’@nﬁtsgycgﬂm {l%dr)y tbﬁﬁ@'mg céégicﬁé{t (/gbcgt(\rjfugﬁ%r e
(110) nade of b&%r{ﬂ%l&i&ﬁﬁ%’c%ﬁt?oﬁﬁbﬁ'tér%neﬂ Kapﬁfbfﬂhé"@ gpﬁgsﬁutg @@ﬁﬁﬁﬁar

i nsul ati ng device from generating ther esi stanc

thermal conduckiryetdredBOOF AP cefra i pings seirhenr 6f Ureype spiral piping (700)
for connecting to the first fluid inlet and outlet terminal (101), and the
20 thermal insulating device (400) installed at the periphery of the central

piping segment of U-type spiral piping (700) at the first fluid inlet and
outlet terminal (101), and the exterior of the thermal insulating device
(400) is further installed with an auxiliary thermal conductive structure
(110) made of thermal conductive material, thereby preventing the
25 thermal insulating device (400) from generating thermal resistance in
the columnar thermal conductive body (300), so as to configure the
columnar structure utilizing columnar thermal conductive body (300)
having piping therein as the structure member.
FIG 17 is a schematic structura view showing that the multiple-route
30 U-type spira piping structure (800) having two or more than two routes is
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30col umar structure envel oped by the columar thermal conductive body 24
(300); 3) Columar structure utilizing the columar thermal conductive body
(300) having piping therein as the structure nmenber: which is directly nade
of the columar thermal conductive body (300), and configured in 5 the
struct ur al instatledhavtihing thieptel gm e trhennfabredreluati vienbody | @D0)N ahdt sptrally ype
wavy piping structure having central piping segnent (650) arranged al ong

t he col umansteH ednall thmpeup%eme aboling cotmnnai Heerinal eonduc) \e hosllt (30®)11)
of the first fluid inlet and outlet term nal (101) and the piping, segnent
(1022) of w©he teclbadom Lﬁeonmratfatgﬂdwdetﬁe qentereanar@on t@?‘B@JIﬂSEd at

(650) . ana fuid inier 4B ot Brmga.ElotEtyabeh Mt CanauPRnkeSrima &
it 1o aitnper P e, CRID ol B Syt RePieRiehy, o IE Lol Db o) "

of the sec

g L nAl s I} or
of the ther ‘ﬁﬂscﬂl g%& %@6‘%"3@@’%8‘3@5%@ ﬂ@#'“ﬁ‘g?%%@ﬁé&a&
auxiliary r o i )i i n [
mat eri al , ?ﬁgr@}%?gagﬁ#y@ ﬁlgﬁﬁﬁg r?}naérhﬁén}shl a f&rlllgé d%@ﬁggﬁ{%) d‘*lﬁ)w@
generati ng ﬁé@ﬁﬁ 12! i t\ge;ﬂ!gg
(300), so %@iﬁﬁgﬁglﬁgﬁre t gmg%l)étgg g%ar tr({)Jgtsdﬁga”?iglr\iﬁgﬁnﬂgt e g?l%rmar
ther mal  conbeghalveoridubti  eS§Ruictape ( TR0\ iapcodi h o ehe presdriténgdritich.ur e
menber . FIG 15 is a schematic view of an enbodi nent, show ng that the
spi ral 1pi pi ng $¢@rdBtislzesostion viee Of FG. LVuid inlet and outlet term nal
(101) and the second fluid inlet and outlet termnal (102) in the U-type
spiral piping s gmowpiindfliy 1ar anch 4@ h8ait maiel ¢ @gasts ofie axi al peri phery
of the columar thermal conductive body (300), and the exterior of the
t her mal i nsul atiMylidela-eitesoetypes SPH’@E/ Lipang: veenstitutech by ai bi-lypenspival

conductive structure (1 ccording to the present inventio FIG16 is a
section vi QPED ﬁr@p&&g_](gb()) %avlng two or more than Two routes and-alowi ng %he

thermal conductive fluid (111) to pass through, or by multiple sets of the

15 U-type spiral piping structures (800) installed in the columnar thermal

conductive body (300) composed of solid state or colloidal object; the

U-type spirad piping structure (800) in multiple-route is spiraly and

annularly installed near the periphera edge of the columnar thermal

conductive body (300), wherein the first fluid inlet and outlet terminal (101)

20 of the U-type spiral piping structure (800) of each route isinstalled at the top

of the spiral piping structure center, and is communicated with the bottom of

the U-type spiral piping structure (800) of each route through the centra

piping segment of U-type spiral piping (700) of each route, and the second

inlet and outlet terminal (102) of each route is installed at the top end of the

25 U-type spira piping structure (800) spirally up its own run via the piping

segment (900) of the second fluid inlet and outlet terminal (102) of the
U-type spira piping structure (800) of each route;

--Thermal insulating device (400): related to a thermal insulating

structure constituted by the followings with thermal insulating effects, such

30 as solid, flexible body, or foam, or enveloped colloid, gas, or liquid, or
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30As shown in FIG 15 and FIG 16, the main conponents are as follow ngs:
--U-type spiral piping structure (800): nmade of U-type spiral pipe body for
the thermal conductive fluid (111) passing through, wherein the U-type
spiral piping structure (800) is conposed of a U-type spiral piping

st ruct ure vasuuns etruobure) einegUi-typenispiral \ai pirigh Stroieturel (80G)r haviengrivo or
conductive body (300) conposed of solid state or colloidal object; the
U-type spi maprepthamigwerrauies s ipgiall egii naihepe@lungnat thesmnat « ;|VEsbody
spirally placed near the e e . of therﬁerlphte&}/ of the col umar th)t

conduct i ve(BQQ @ﬁ; & CERtTahPeRI NChEEINNEBIS © Ay PR SBtraa P (€0} @ (ﬁal
(101) is pI ac at the top end o tral egnent .of

U-type spi 4 |8| r@é’t?si@fé) COQF(@”HM{ n $H er@? tﬁ@f@@fﬁgwﬂ&fi ebQEX ype
spiral pi (! u 0

ol pi ng egxéﬁp?cw Uil Goeheding 16’ foBySt i wi&%bgnéﬁqétufq?ﬁm

(500 of -t KABLE R optRlpling, Sile of - VERFER 0irkd] GPRY G JEESHY, e
Pl ral ol e ooy IneAfa) IFRLIEEY iHBrdld BN sieod wIRR! R ﬂhgﬁmaﬁt' ng

device (40 |ng structure constitut by the

follow ngs |M§ﬁ|@tlh ewmbnanswatheﬁg)eﬁfgﬁys@f e cARcEMrated CeftraP! s

or foam or envel oped coll’oid, ga qui d, or vacuum structure, wh reln

e b 22 AL el DETG000) of sl et on
10 the thermal msulatlng structure (400), by way of the mentioned thermal
insulating structure (400), the thermal energy loss caused by thermal
conduction between the concentrated central piping segments of U-type
spiral piping (700) of the multiple routes, and the U-type spiral piping
structure (800) of each route, and the piping segment (900) of the second
15 fluid inlet and outlet terminal (102) of the U-type spiral piping structure (800)
of each route is substantially reduced;

--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);

20 The structure includes one or more than one of the following structural
states:

1) Piping structure assembly: which is provided with the multiple-route
U-type spiral piping composed of the U-type spira piping structure (800)
having two or more than two routes and the piping segment (900) of the

25 second fluid inlet and outlet terminal (102) of the U-type spiral piping
structure (800), and the centra piping segment of U-type spiral piping

(700) of each route is concentrated adjacent installed at the axial center,

and the thermal insulating device (400) is installed at the periphery of

the central piping segment of U-type spiral piping (700), or the central
30 piping segment of U-type spiral piping (700) of each route is directly
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col umar thermal conductive body (300) is installed with the central piping
segnent of U-type spiral piping (700) for leading up to the first fluid
inlet and outlet termnal (101), and the central piping segnment of Utype
spiral piping (700) is directly nmade of the thermal insulating material or
envel oped 25 bynades of Hineradal iinsullatitnighgnateriel,i and the exteridieoirheithermat i ng
device (400) is installed between the U-type spiral piping structure (800)
around and neatnsuhdtiaggde\dcet ({©0) olsufuraper mre%taﬁedcwﬂdmani aexibiety theowgl

run | eading to the second fluid jnlet and tl et

orm nal ( 102) CARBUENE SirICHYCA3 AL MAIO0NEMA FoncBENE MR thesebnd
TRt RO R e N O
her mal 52?3{1?%&%#'6@%"?3@%&?%@% KT Mne TR %ﬁ%@ﬁﬁ” %??J@@@Q@S?@%ﬁﬁy
ner mal *conduc! 33 e L Tl prele
Pd the. U type O BEE e B NG S cRireessitlY caaing co o (10D

2) Columnar structure enveloped by the columnar thermal conductive body

(300): which is provided with the columnar thermal conductive body
(300) made of the thermal conductive material in various geometric
10 Cross section shapes such as round, oval, square, rectangular, or star-like
shapes, for being served to envelope the U-type spiral piping structure
(800) having two more or than two routes and the piping segment (900)
of the second fluid inlet and outlet terminal (102) of the U-type spiral
piping structure (800), and to envelope the thermal insulating device
15 (400) installed at the periphery of the central piping segments of U-type
spiral piping (700) concentrated adjacent installed at the axial center,
and the exterior of the thermal insulating device (400) is further
installed with an auxiliary thermal conductive structure (110) made of
thermal conductive material, thereby preventing the thermal insulating
20 device (400) from generating thermal resistance in the columnar thermal
conductive body (300), so as to configure the columnar structure
enveloped by the columnar thermal conductive body (300) (as shown in
FIG 17 and FIG 18); or the periphery of individua central piping
segment of U-type spiral piping (700) of the multiple routes
25 concentrated adjacent installed at the axial center is respectively
installed with the thermal insulating device (400), or the individua
central piping segment of U-type spiral piping (700) is directly made of
the therma insulating material, and the exterior of the thermal
insulating device (400) is further installed with an auxiliary thermal
30 conductive structure (110) made of thermal conductive material, thereby
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5 the second fluid inlet and outlet termnal (102) and the central piping
segnent of U-type spiral piping (700) is substantially reduced;

--Auxiliary thermal conductive structure (110): conposed of thermnal
conductive material and installed at the exterior of the thermal insulating
devi ce (400); poavrenting the thernaldnedkati nghdevicen@O) tfham gererati ngHiermal
follow ng structural states: 1) Piping structure assenbly: which is

provi ded w th tesstiancep® &he rmlumnﬂn%%md;cequte@pocﬂ/hés(@@)oi QY SetPrent

o bk R

o1 P Rt GRS P IRk,

oo o0y, o A hofl HABLATITRL AR, SHLTRARR, Bl AL

S S AT B A R SR o

SRl G el e
i 0 ! tive body (300 dI of iﬂermal

is provided with the columar thermal condu

conduct i ve mat ndigldiial oc@tral i piegeMANt oot tyyes Spirel phyipes(F00)ofshe
(0]

round, oval, square, rectangular, or ‘star-like shapes, r being served to
envel ope the Unylbiplepioutéds @rpaneds et wbeucenteBOi®) jnstalded owethy ¢he et imel
pi pi ng segnment (900) of the second fluid inlet 30and outlet term nal (102)

of the U-type spsulalingidevice 6200)¢anddhe@xtgriamnal thenthesmal i asul ptipgrdevieg ment
of U-type spiral piping (700) for connecting to the first fluid inlet and
outlet ternmi na(4Qé)bn$ Insd | egbiwitaan auélrhkﬁléydglél’mﬁb conebgveisiiatute thlQevi ce

(400) install oq at fhe persphety: Olcckiie: Sl G BbRSS 2S8R Niel! oP i
19);

15 3) Columnar structure utilizing the columnar thermal conductive body
(300) having piping therein as the structure member: which is directly
made of the columnar thermal conductive body (300), and configured in
the structural state having piping therein for being installed with the
multiple-route spiral piping composed of the U-type spiral piping

20 structure (800) having two or more than two routes, including the piping
segment (900) of the second fluid inlet and outlet terminal (102) of the
U-type spira piping structure (800), the central piping segments of
U-type spiral piping (700) of each route which connects to the first fluid
inlet and outlet terminal (101) being concentrated adjacent installed at

25 the axia center, and the thermal insulating device (400) installed at the
periphery of the central piping segment of U-type spiral piping (700),
and the exterior of the thermal insulating device (400) is further
installed with an auxiliary thermal conductive structure (110) made of
thermal conductive material, thereby preventing the thermal insulating

30 device (400) from generating thermal resistance in the columnar thermal
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5inlet and outlet termnal (101), and the exterior of the thernal

i nsul ating device (400) is further installed wth an auxiliary thernal
conductive structure (110) nade of thermal conductive nmaterial, thereby
preventing the thermal insulating device (400) from generating thernal

resi stance i n tbadactivenbody he30Q), smraBidoi centigdye (tBeo)colwunas stoucture
configure the 10 columar structure envel oped by the col umar thermal
conducti ve bodyItI{IZUGg the) c@ummﬁrathermalccomdumve ibadyg (36@) dwviing oI ptimgr mal
conductive bod 300) &w ng pi pi ng herel n as the structure nmenber: which
is directly ma &nﬁﬁ & Sirughvie naers conducti ve body (300), and

con e SR UBp Wl e bt el b R ok
(900) oF 1o apet e Gt p B ALY Sbrt Mot 8 1SIntATellid 155,
PLELT Sy AR SEEGL (o) ok b Moty e

Phe Firsr feRraRQsEL BELIIARETRiR A coihieRy B (00D, e teitld of
{hermal | nanb R gavE e BoleTidy (300 )t?éh@ﬁaMe@hNﬁn X

t hermal conductive structure (110) nmd €rnmal conductive nateri a

thereby pr¢ypitg (R0O) h@/lth2éIaﬂgerrmémetérutﬁéb@qmwfqae(rﬁgmplérr@mt@wpél ng

t her mal re5| stance i'n the col'umar thermal conductive body (300), so as to
confi gaoe tsperabopipimgr ssuctureu(80Q) iisi eomrgnmmlcatmhrwtthethml botboufi tie body
(300) having piping therein as the structure nmenber. FIG17 is a
schemat i ¢ ONIONr ilpi RY ¢206h cichthe thermahe nsullating gFudure i Sstell gghet siper al
pi ping structure (800) having two or nore than two routes is installed

Wi t hlh n the %ﬁuﬁﬁﬁ?hﬂ%eﬁﬁhe @@meﬂlmplmﬁ)dwz))emd tmt;@éteﬁmra)ﬁtm t.hfrraﬁl ed
E‘Lf tom "d hBﬂ?aﬁnBaa&%&%éﬁ%é;fhE@wﬁu%%m 3y foriva f:pnauctfvé. d
inlet and qutlet t na é t ou e central piping segnent of 5

AR i W’f‘s@" ARGy of tne central i
at the éent er i '&ntr\ﬂ h@??ri i nsul ati ng devi ce (400), and
the exterior o%\% cona%rmblﬂtsruc ?ﬁdﬁarﬂﬁcor stal led with the

auxiliary ther uctive o t he present

||=|mc/aenal8?ni . 12';:— ﬁY'y ﬁeéf%@gqa]&%evéﬁ\"é\l%l ph& céﬁstﬁ%téd‘WtHé‘ Uhfpe Spirand

piping structure (800) having two or more than two routes and alowing the
thermal conductive fluid (111) to pass through, or by multiple sets of the

20 U-type spira piping structures (800) instaled in the columnar thermal
conductive body (300) composed of solid state or colloidal object; the
U-type spirad piping structure (800) in multiple-route is spiraly and
annularly installed at the periphery of the columnar thermal conductive body
(300), and each route has the piping segment (900) of the second fluid inlet

25 and outlet terminal (102) of the U-type spiral piping structure (800) for
connecting to the corresponding second fluid inlet and outlet terminal (102),
and the bottom of the U-type spiral piping structure (800) of each route is
communicated to the common piping (200), and the common piping (200) is
installed at the center of the U-type spiral piping structure (800), and the top

30 thereof is connected to the shared first fluid inlet and outlet terminal (1101);
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--Multiple-route U-type spiral piping: constituted by a U-type spiral

pi ping structure (800) having two or nore than two routes and all ow ng the
thermal conductive fluid (111) to pass through, or by nultiple sets of the
15 U-type spiral piping structures (800) installed in the columar thernmal
conductive body- Tmmalcmnwaﬂngoﬂevme d4800xt eetated otd ch diderioia einsul atheg
U-type spiral piping structure SOOﬁQ\Mn multiple-route is spirally and
annul ar | y isidichlineegomsiititach by gbe figh ||ng§dgdhomerm d¢osulating effiectsasuch
conducti ve bod 3 wherein the first fluid inlet and outlet termnal
(101) 20" oS, wids {igiblen boay, B o Of il epedo G, i rolckld s

'CSF;%{T‘.H ca ?@ciuﬁﬁ#sf@g et By e ST g i e o ?@I%St]'rr@us%m@) of
S?Ceaiﬁgltrlﬁab@aﬂéﬁdniﬂ@ Ellhfer B SSRTRH borly; (07 Bothertindibn oo e
piraily upPrS (R0 ol JPefied %ﬂﬂﬁ%@ﬁé&%ﬁﬂ%% hp Pﬁ'tﬁbﬁéﬁn@eﬁ@?oo)
of cach rogPeEetyRRAY(308h A e o b %%6"?‘2?0??‘“’ (55?‘9% Q1 220)
I nsul ati ng fRiiBYGlet ShF Ot et fél‘hﬁﬁglbglil%jg. yfaﬁdj 'tﬁ?"éﬂﬁ s envel oped e CAPIRGH | N9

effects, such 30 as solid, flexi col | ol d,

gas, or |iqipithg ¢200P OfVﬂfiEJWnt)?pétspiFal epiping i direetl g pinage of mheqh@rmi:t ure

(800) having two or nore than two routes is installed in the columar
t her rallocondsuleting kateri 1300)s eevetl Wieh abet thermal ninsgl stiegemterial, &F tiyge

spiral piping (700) of the nultiple routes are concentrated in the col umar
t hermal cortbesnalenadating sBacureof4dwes dngtablednbetvwwesn tthet bletyipe spirdl ui d

inlet and out]et termnal_ (101 the central piping segnment of Uty

spiral pi pibhginO7 stciwed(G&Yt Og/ aa@her@ﬂetand l’fg@rmﬁl ng r$§gmﬁﬂt r@Q@t@fotbﬂ? or

Concent rat @800BRLNHID ghistng d cauist s5oniral 1yt sl dhe” O bl spireh)Piging ne
(200) " by wiyicHHrel (0t oAbt Ao B i Semy et B e Bolivoey Pipig
cont rat5p1 7o) OEHie FPLRS satel BI85, by gl ﬁﬁé“?'%w‘%@ PREnRCTRELR

routes, andgheflt (4865 e Ahchrpl eherb P84 €L 88D b R T Eshucar! e
between the common piping (200), and the U-type spira piping structure
(800) and the piping segment (900) of the second fluid inlet and outlet
terminal (102) of the U-type spira piping structure (800) of each route is

20 substantially reduced,;

--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);

The structure includes one or more than one of the following structural

25 dtates:

1) Piping structure assembly: which is provided with the multiple-route
U-type spiral piping composed of the U-type spira piping structure (800)
having two or more than two routes and the piping segment (900) of the
second fluid inlet and outlet terminal (102) of the U-type spiral piping

30 structure (800), and the common piping (200) alowing the bottom of
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15 fluid inlet and outlet termnal (102) of the U-type spiral piping
structure (800) of each route is substantially reduced; --Auxiliary

t hermal conductive structure (110): conposed of thernal conductive nateri al
and installed at the exterior of the thermal insulating device (400); 20The
structure incl thies Ustyper spisele  phaingorstrututene(8@D) ool ngach r touter #0 shat es:
1) Piping structure assenbly: which is provided with the nultiple-route
U-type spiral pppImgnicsiebded and the: sbatgghéirspifiad il Agdsoutlet teraninabo)
havi ng two or re than two routes and the pi segnent (900) of the 25
second f1ui d | bL9L)AAARIRY dhe: eomman oy} (00} e tupwwﬂys@@mra@c Bl gong
structure (800)

gzgo% hgf t ﬁgfr&a%ﬁgjfghe CGW?&H%I%FC&WP@%IQL&QME : Igﬁlgl:;?ﬂeﬁ) %Hﬁ; er,
g BSI (F:)Iezgr 229% S[ﬁ?@n(?orgﬁ'% f’&@i&{f@@gé‘gf 58 %d/%éi ttu%rrﬁl hlet%&‘géf{r?i/
made of ther naﬂﬁzi‘t%a*} %‘%ﬁetﬁ Se(rér%\@] %; ﬂqé E@a@@ Jﬁ%ﬁg%ba ﬁ@%%ef%@ i
conduct | ve S?YE@@D%Q@%?B@WJW & aRliBty el hPRtive) AivCliETE)
preventing thepidRs ol theRial dontRicloe ARE&FAOhEFdY g?@\‘i’érﬂhﬂ@ghértﬁbfﬁhl 5

resi stance in the columar thernmal conductive body “( , soas to

configure the pigilagngt teeioe e(4ee):errbhy %é‘t)er@qh grmBerraslr tesistancenval oned by
t he col umar thermal conductive body whi ch is provided wth the

col umao t her mgbl urmnelu thérmesl brmndl.(cm@ bodyde{BGO) ,t $re a e roumifi guredinet pipeng

material in various geonetric 10 cross section shapes such as round, oval,
square, rect angtruature@sselm}yl i ke shapes, for bei ng served to envel ope the
U-type spiral piping structure (800) having two nore or than two routes and

t he pi pi ng 2egkshtMran §rustureeNvaieped b thecal umaar &hﬂrﬁ@tmﬂdu@w hegly
Chorar i moc) S50 aabidit s prBultibc With tHE To e (harmal’ condactive body
(300) made of the thermal conductive material in various geometric
15 Cross section shapes such as round, oval, square, rectangular, or star-like
shapes, for being served to envelope the multiple-route U-type spiral
piping composed of the U-type spiral piping structure (800) having two
more or than two routes and the piping segment (900) of the second
fluid inlet and outlet terminal (102) of the U-type spiral piping structure
20 (800), and to envelope the common piping (200) having its bottom
communicated with the bottom of the U-type spiral piping structure
(800) of each route and having its top communicated with the shared
first fluid inlet and outlet terminal (1101), and to envelope the thermal
insulating device (400) installed on the common piping (200), and the
25 exterior of the thermal insulating device (400) is further installed with
an auxiliary thermal conductive structure (110) made of thermal
conductive material, thereby preventing the thermal insulating device
(400) from generating thermal resistance in the columnar thermal
conductive body (300), so as to configure the columnar structure
30 enveloped by the columnar thermal conductive body (300);
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15 (400) installed at the periphery of the central piping segnents of
U-type spiral piping (700) concentrated adjacent installed at the axial
center, and the exterior of the thermal insulating device (400) is further
installed with an auxiliary thermal conductive structure (110) nade of

t her mal cor@)ucGolammar estiracture heti kbingp tlee ecolungnarhéherheal mebndustivat body 20
device (400) fromgenerating thernmal resistance in the columar thernal

conduct i ve bod{3Q0@0bYingbpEINgdheseini asithe stiscaseumeaibeast wiichris dineetvped
by th I t I ducti b 300) h in FIG 17 .FIG
D e el e Colober e bbby B R and Sy o
i pi 700 th | tinpl t. 25 trat dj installed at
Phe. axi al cbnt She R Rfie:Rviris pPINGaHEF B 19 DES aRa sk vidh dee
devi 400) , e indivi L oi i .
o1 pi ng 6700 i Shullipierpifter st i Btid Srelhlie tadGr Eensond o iR Lhibe e
Ceri £t hes . . o o) i . it h
an auxi 1 ary ¢ e AGPEbg e, Bed o st fork shad fivpy Bk afd e
duct i {erial . _ . b ing .
(300 1 om genEVADSER MI00) A BR SB Ri EP nd BEMEARE R0 ve
body (300), - e
col urmar 1 her nd] ta G o v BRI AgSE R (GUI): ahd e BOMTReRT PG 1)
schematic 5 simdtalled alt theeverstepwfnthe Watypérepidal Yigi repstratturep{8td) and
structure (800) having two or nore than two routes Is installed in'the
col umao t her mgbnunudicated evithdghg Botpm afdtispil-dypg a:riralnp'g:inﬂtanheture
peri phery of the columar thermal conductive body (300), and the periphery
of individual (80Qyaf gacpi r@tee@ndnﬂweotherrnam@suéatmg pven (AQQ)mstaled he

10 nmul tiple routes arran%ed at the center is installed with the thernal

i nsul ati ng deviherepnpand the extaiiorex e thermpal inmil alivag eevi cendidQtishyrtheri ce
(400) is installed with an auxiliary therpmal conductive str re (110),
hccordi ng the IS4 Withen Al divdherGabEondl e e LK fade o s)
15 3) Colummar structure utilizi .the col,umar therml conductive hod
(300) having pliRE: SRRt ve Aidld o AnerebE PRevesting The ERETEALINSUAND e
of the_ gol umar ther uct | - 0) s ' '

ot ruct doal st aPEv R0 SRATHGeK B B el s AR AL LD e, hgfma

mul tiple-route WAL, RTRE 0S, h ; Ir (Wl

structure (SOOfBﬁg@/‘?ﬂ%gt Q%&gr &crplpr)é ?ﬂa% t@ﬁ?’&ﬁbﬁg‘? ?%CIC@!H @Qgt %r%‘ﬁgf%g
segnent (900) -'t@ 0, oy t i Ha]mq% ihdne
U-type spiral glﬁfollzn glﬁréu(g@bjm 8%?@@69@%%?\? b|f§j|0§'ir Kgogjegmsnt F!(;P”ﬁ)di]type
spiral piping ({H&&n aé tsasthucepe enabeh connects to the first fluid inlet
and outlet termnal (101) being concentrated adjacent installed at 25 the
axi al center, and the thermal insulating device (400) installed at the

peri phepy of the central piping segnment of U-type spiral piping (700), and
the exterior of the thermal insulating device (400) is further installed
with an auxiliary thermal conductive structure (110) nmade of thernal

conductive material, thereby preventing the thermal insul ating 30device
(400) fromgenerating thermal resistance in the columar thernmal
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conductive body (300), so as to configure the columar structure utilizing
the columar thernmal conductive body (300) having piping therein as the
structure nenber. FIG 21 is a schematic structural view showi ng that the
U-type spiral 5 piping structure (800) having two or nore than two routes
is installed in the columar thernmal ChAddS ve body (300) for being
instal |l ed nearby the peripheral edge of the colummar thermal conductive
body (300) 1.t Agpipermembsr ecnipped witiaheathiasudti aroealiecpiipel nepayxid oy neas
installed with the common piping (200) with a |arger dianeter, the bottom
of the multi pt@AGWGEiteN S;FU@EJGIW% -+Sapped sinmgll 3 y-¢t stiirsited gopelige, which
comuni cated with the bottom of the comon pipi ng(éZOO), and t he therngl

i nsul ating st uistaléed éNlitlﬁiﬂ the sermnalt ﬁ@r@ﬂ@@%’e %Wmoa_eﬂedcw&!

'St al'l 6 w & WHETHIE SORECENQ0N 1RicHeAS Som 0w, SrEAGH P e T 06POChe B ng
to the present invention. JIS.I.G 2%.i a sef:tion view of FlIG. 21. As shown
in FIG 21 andVF}.QCeHH, 5 artisial § isshs la S6figh or ga_sequwrtlwe.ﬁ%@t@n Bype
el o P o coRS BRI s Sod R s R G AR
fluid (111 : | ti Rl 20). Spifal
bi pi ng- st rtciﬁv@f@f ?@?5@51%5& i ér?ﬁfy{a‘@tcidé@c@piﬁﬁiqn%[ m%&ﬁﬁm%ﬁ@%t&dy
300 . _ _ : : _ . o
Struct ur e ( 300y 0e, hiPErBE  fafetR i 1 Bicrmal. oS Sfldite, Pyp "
s Ehi0p A ALRE BRI A o g 62
term na 102

o Thihol oS e et % PPt S e ol R g,
o oat ed TYPCHTEDTIRhG SqMcPro6! Sk tniRal PARIlfet Rertfird it icesame

installed at ghe whehahedial Ronduttne fHoid it t@nperaiire e fecerc@08assi iagd
the top 30 thereof is connected to the shared firgt fluid inlet and olﬁ?l et

term nal (110through, and the exterior of the thermal insulating device (400) is further

15 installed with an auxiliary thermal conductive structure (110) made of
thermal conductive material, thereby preventing the thermal insulating
device (400) from generating thermal resistance in the columnar thermal
conductive body (300); and it mainly consists of:

--U-type piping (100): made of U-type tubular body for the thermal

20 conductive fluid (111) passing through, wherein the U-type piping (100)
Is composed of a piping structure and installed in the thermal storage
body (500); the U-type piping (100) has the first fluid inlet and outlet
terminal (101) and the second fluid inlet and outlet terminal (102), the
piping segment (111) closeto the first fluid inlet and outlet terminal (101)

25 isinstalled the thermal insulating device (400);

--Thermal insulating device (400): related to a therma insulating
structure constituted by the followings with thermal insulating effects,
such as solid, flexible body, or foam, or enveloped colloid, gas, or liquid,
or vacuum structure, for being provided to envelope the piping segment

30 (111) of thefirst fluid inlet and outlet terminal (101) of the U-type piping
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--Thermal insulating device (400): related to a thermal insulating
structure constituted by the followngs with thermal insulating effects,
such as solid, flexible body, or foam or envel oped colloid, gas, or

liquid, or vacuum structure; the U type spiral piping structure (800) of
each route i s(H)Q)nsrathedipmg rsegoadnintbil)t bértive ficsndwidi vdebamyl cade]
and the common pipin éZOQ) is installed at the axial center of the

col umar theriwmlﬁdngﬂl 1) Jus disestly 3zmyposed afhEheropalt Hisubaling smeteriRcOed t o
the shared first fluid inlet and outlet term nal (1101), and the piping
segment of th@egﬁﬂﬁﬂﬂﬂbﬂﬁﬂﬁﬁﬂ0@6@&*%¥]$¥ﬁﬁr fype spiral piping is directly

msul at Egené{‘-éiu”rﬁlia%gif}%ﬁri{afﬁéé‘@ﬁ%v%%cf&rgskfff e'?gavn“%h% ) of & ”T:' 1 ed
o1 pi ng. Seqmen?odis e el obof el Bl e Bt of e ch@itha ifiadi) o

the U-type spyLal-~RiBh0Ng Structure (800) of each route, and the piping
segnent of thgéggﬁgéﬁbgiping 15 (200) of the U-type spiral piping, by way

of e rent | onedrhbecfabigsHALUBg 508 U6F Yidre 4 dree dIERIQIFRISY, |

| oss caused by thermal "conduction ween the comon piping (

U-type spiral gpij@iupdl Shfedct ure (800) and the piping segment (900) of the
second fluid |n?et and outlet termnal (102) of the U-type spiral piping

structure (800) Pf edpingpstraciuyessemmvyattie péﬁphegd@mhe piping ségeent ary
t hermal conductive structure (110): conposed of thermal conductive materi al
and i ngoal | ed(Xl)tdfethei st ifhui dafl étranct beetl etelerminall E01) gofdie Uetypeasipin

The structure includes one or nore than one of the followi ng structura
25states: 1) @EQO)ngrrengadt lorehagkgnial yadiahiarbss ssegtioni trednstekledt with the
mul tiple-route U-type spiral piping _conposed of the U-type spiral piping
structure (8othermali agulefibgdieviee é408kandihe exies or af dherberngi

nt
30 % 5 TSGEE I s TRt A8 A5 T ot
Do O o Sg BT ERn P R MR SR e o, Ry B v
(110 46nabl e SR TH 6 66 b R A G G A feol38i
e comon B! e ol e dERTHl CoRIRIN, BB RG] %R 19, iR hend
Comiucr on b BNGSIEIRe SomtgyL e, SryeLire (D), made o LRELTRLe (a0
from generating pyer ed|uhasarsitan@are otilizthg columnar thermal conductive body
(300) having piping therein as the structure member: directly made of the
20 columnar thermal conductive body (300), and formed in the structural
state having piping therein, and having the piping segment (111) installed
at the first fluid inlet and outlet terminal (101) of the U-type piping (100),
the therma insulating device (400) is installed between the piping
segment (111) and the thermal conductive body structure, and the exterior
25 of the thermal insulating device (400) is further installed with the
auxiliary thermal conductive structure (110) made of thermal conductive
material for preventing the therma insulating device (400) from
generating thermal resistance in the columnar thermal conductive body
(300), so as to configure the columnar structure utilizing columnar
30 thermal conductive body (300) having piping therein as the structure
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10 columar thermal conductive body (300), so as to configure the piping
structure assenbly; 2) Columar structure envel oped by the col umar thernal
conductive body (300): which is provided with the col ummar ther nal
conductive body (300) nmade of the thermal conductive material in various
geonetric 15mano&. section shapes such as round, oval, square,
rectangul ar, or star-like shapes, for being served to envel ope the

mul ti pl e-r cdut A pipeypenter eguipped withe begidnsdl asforn eerapipeh aes gixidiaryingahg
structure (800) having two nore or than two routes and the piping. segnent
(900) of the e@aduelian ustiucturet anacdUchared t aimklady-disthuted tphpelineyps
spiral piping structure . 20 (800), and to envel ope.the ¢compn pi ping (200)
having its bothabmeddmnela mal.dieptterionof thetoermal ingilal ngievies (400b0hi ng
structure (80Q) of each.royte and. having its tqgp.co ni cat ed mﬁk he

sﬂar edI Pirst I QJitlaerij et NGAALIBOt pkﬂ'nglel dmsnt (‘%1@1‘?, A¥ee: BIRIAGe t'ﬁed
i I i 40 i . pi pi 200

the. ”?ls é?f Ert:thiﬁ'%f Irﬁ%:@ﬁéﬂ(e\fvm%? a’nﬂ%h?atiwg%bﬂ%eﬁﬁﬁaﬁ&lvpépétﬁ?qtﬁea (il? "

i i il i .ure (110

ther mal - conduRERGeiestrel bonPREN T afRsivE et el&ing fsehvRndertiy fee

devi 400 | : i { h |

ciﬁhﬁilt i( ved%g{i@%%%‘?‘re@ﬁaﬁgowﬁéﬁ% P@@E@@ﬁ%fﬂ%@iﬁ%@? Qe

30 . _ ! |

structure. a1 e BRG] 00T Fiads M LESVE (BBOkert BOOY o iy
L ber oi ( ( . I

ol umd?" "t her SoiftucsV ALEGTLELE paRIHA thrdfly Wherdf e L4yPRERIRG (200),

state having jy @érﬁ*@obé@fcﬂi a gpifngpgﬂ'rﬂétdrésérﬂ |regalved intthe cdumndri thlefmiPut e

spiral piping structure (80 conposed of the U-type spiral piping
structure (80€pndhaotivey body BOGcentpusadtofosnlddtststeand dohiei dalpiobpectetinent
(900) of the second fluid iﬁ?é?nand outlet termnal (102) of the Utype
spiral pi pi ngUstypepiyirg (800) hasribetfhrst flendonl gbignchgut| eo@rminak €l0Edarzd t he
center of the U-type sFiraL E&pin structure (800) and 10 communi cated

wi th the bottihe sécancefluid ypket sand autlgt permginal (102)r and dbe)pi ping: segmeditit e,
and the thernmal insulating device]£400 install ed thereon, and the exterior
of thelbher mallllnguiose o ¢ ebvsicluiadet aadauittaidermingl {1L0) v nsalaed the
auxiliary thermal condyctive,stru e (110) nmde of thermal conductive
material, thetEhin ﬂ@$ﬂﬁ9ngék$%@9ﬁ%ﬁbmal insulating 15 device (400) from

ggnerat 1o {heyil L) 85| Bl ST B! S BBk
thermal - condugli ve, hdidHel BVIHI &1 Bivitgd DAS' hefal RRsTERNG YffBets,

menber .
such as solid, flexible body, or foam, or enveloped colloid, gas, or liquid,

20 or vacuum structure, for being provided to envelope the piping segment
(111) of thefirst fluid inlet and outlet terminal (101) of the U-type piping
(100), or the piping segment (111) of the first fluid inlet and outlet
terminal (101) is directly composed of thermal insulating material or
sleeved with thermal insulating material;

25 --Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);

The structure includes one or more than one of the following

structural states:

30 1) Piping structure assembly: the periphery of the piping segment
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20 CLAIMS 1. A pipe nenber equipped with heat insulation core pipeline,
auxiliary heat conduction structure and U shaped annul arl y-di stri buted

pi peline, which is installed within the thernmal storage body (500) conposed
of natural 5 thermal storage body, such as shall ow surface of the earth,

or pool, | ake(11di)\wafrthedcrshifiluidrnkettand outhét tebimenals(i01)safl the, Uelypgaaipong, or
liquid state, and is constructed through that the piping segnents of fluid

inl et term na(1QMdagienged| tar havimcha radliat rcarOSStSﬁggoaorSelrpﬁplla@ \wiidn thep
LBl S St eEi aTed e R dREEa o S R o e B e
Cher et Conaudvioh (R FUgheE ok T i Bk 7S FRERS, BhmiliGivnc
Cemperabir o cotvabeb ASE Rk B BRER CRiePla DB e b
conduct i vg smﬁ#é%?)ﬂsﬁ aﬁé@e@' C? ﬁépggfh@ﬁrﬁcef%ﬁb iﬂ?@@a'}ésﬁﬁg#%ﬁ;
eai stance | ool el s> bAch) (300N SE5% 1, S5 o Bhe

consi sts of: pidi gﬂgdmm@égfﬁﬂﬂgg: made of U-type tubular body for the
thermal 20 c%ﬁ%ﬁ%tive flud (11 passi ng through, wherein the U-type

pi ping (100) is cRyp@GEdnaiarastpictung eﬂvacgje@r By avluimrelr ahbadal Bohdactivier nal
storage body (500); the U-type piping (100) has the first fluid inlet and
out | et 10er mi nlabdy XB0D):abei Nghpreededdvithuing colluetnarnthepora esorideictiveabodyi02)

t he piping segment (111) close to the first fluid inlet and outlet term nal
(101) 25i s i nc3C0) maderaf thesmahicondeotiwe imaietial iabd ianony;various:gesmetric

i nsul ating device (400): related to a thermal insulating structure
constituted bGraSHEEEHPNoARNGS SWChhes Haineh| Ovalhs Gludien geeiangutas, Ok shii-lblse

solid, flexible body,.or foa or envel oped col |l oid, gas, or liquid, or
vacuum st r uct SIS BN SR/ by epualans e bi-Bire pENG: (oY, e Reriphed( 111)
of the first bt ol ithS sefMent VA of fieTird' s GitliHeind Bitiet t&RSndl P1GS

15 is installed with the thermal insulating device (400), and the exterior of

the thermal insulating device (400) further is instaled with the auxiliary

thermal conductive structure (110) made of thermal conductive structure,

thereby preventing the thermal insulating device (400) from generating

thermal resistance in the columnar thermal conductive body (300), so as

20 to configure the columnar structure enveloped by columnar thermal
conductive body (300);

3) Columnar structure utilizing columnar thermal conductive body

(300) having piping therein as the structure member: directly made of the

columnar thermal conductive body (300), and formed in the structural

25 state having piping therein, and having the piping segment (111) installed

at the first fluid inlet and outlet terminal (101) of the U-type piping (100),

the therma insulating device (400) is installed between the piping

segment (111) and the thermal conductive body structure, and the exterior

of the thermal insulating device (400) is further installed with the

30 auxiliary thermal conductive structure (110) made of thermal conductive
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(100), or the piping segment (111) of the first fluid inlet and outl et
termnal (101) is directly conposed of thermal insulating material or

sl eeved with thermal insulating nmaterial; --Auxiliary thermal conductive
structure (110): conposed of thermal 5 conductive material and installed
at the exteriomatefalt Hort preveantings tihet theymiviinsul@tlio) ;devitée (400uctrone

i ncl udes one or nore than one of the follow ng structural states: 1)

Pi pi ng st r uct gereratisgnthigymal Hesistangshn yhefcal Hennsr gthegmek gemaiuctive lpady) of
the first fluid inlet and outlet termnal, K (101) of the U-type piping (100)
arranged for R¥)ngS dadPacogH ByEe dber coimBal rFugtHERy ili 41 noh €0l widne,

i nsul ati ng deyi ce (400 nd the e ior of the.thermal insy|ating device
(100) 1 5 fur tier Tih<ealidude bocyh E3d0k Mev iy RIRIGNORSR s theBetiEe ur o
(110) ane of t | conductive material, thereby preventing 15 the

t her mal 2i nsul 31§ device (400) fromgenerating thernmal resistance in the

col umr. bt ey et 4Bt P et SR P AP P
conduetve_ botohidlin "SGR E! B0 LIGASAE ATASR SR TOE o
e 4Lk e AL A Y. G B e
Phstar ed bot asrnftier Hitaled MDA RORiclive ARk, bl thel thermy),

structype, anghsugi ‘sﬁubﬂjrei%fipslfall‘eﬂeatt\%éf@bld@t@iﬂiéﬁérigﬁéﬂaﬁ%f(féi?ilhogi s

further installed with the auxiliary thermal conductive structure

made of ther ngtougpdte isarte flekagidiictiiopr wini el @tinceatrbtes toveantbxiiah engér ng
device (400) Tromgenerating thermal resistance in the col umar t her nal

conductive bogyd (F@exXterky afsthetheamtl thaubati g deel cen@D0) 6 i nstbilled with thei ng

col umar 30t herrmal conductive body (300) having piping therein as the
structure auxiliary thermal conductive structure (110), and the main components

are as followings:

15 --U-type piping (100): made of U-type tubular body for the thermal
conductive fluid (111) passing through, wherein the U-type piping (100)
IS composed of a piping structure or used for being installed within the
columnar thermal conductive body (300) composed of solid state or
colloidal object; each of the U-type piping (100) has the first fluid inlet

20 and outlet termina (101) and the second fluid inlet and outlet terminal
(102), the piping segments (1011) of the first fluid inlet and outlet
terminal (101) are adjacently installed at the axial center of the columnar
thermal conductive body (300) and sleeved with the thermal insulating
device (400), and the piping segments (1022) of the second fluid inlet and

25 outlet terminal (102) are radiate arranged along the axial direction and
near the edge of the columnar thermal conductive body (300);
--Thermal insulating device (400): related to thermal insulating structure
congtituted by the followings with thermal insulating effects, such as solid,
flexible body, or foam, or enveloped colloid, gas, or liquid, or vacuum

30 structure, for being provided to envelope the piping segments (1011) of
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menber. 2. A pipe nenber equipped wth heat insulation core pipeline,
auxiliary heat conduction structure and U shaped annul arl y-di stri buted
pipeline as clained in claiml, the exterior of the thermal insulating
device (400) of 5 the thermal insulating piping segnent of the U type

pi pi ng (100) tre fistfhed intettand el e tenmanala(@a1) icfrpl ural dd rypequpihg (10G),
structure (110) nade of thermal conductive material and the exterior is
envel oped by WhiCh cfigmeancenisaiesl achacantt instalbediyat Hhel axiahecanter cfnéhet s
of: --Utype pipi made, of Ut e t ubul ar body .for the thernal 10

conductive fl G@l@mg@ﬂ}]h%ﬁﬂ Q%”'CN@FW M@Q@) Pl Hie D}Fﬂ 996’5@7@“{@ (@Q@@)
composed o aob Bhrdd i Yoty AL i 16 IR U B o
the’ SecBnd 1 ﬁﬁ%&%uﬂ?ﬁ@hﬁ‘@onﬁéﬁd b e efbriech B) triffref i@ﬁﬁﬁﬁm?@% 15
“stalled tnely UG fthﬁ?[’ﬂ"?@”‘h&"@@m%ﬁ@%@l& e M et Serty '88% ce
ol Lowi ngs. v (AR BREFRA oot B G IS Bi A SeOte QULLT the,
or foam or cfike!efifiel bAHGUITA Senind | @019 ncPhepiping e ersTIoPe) "for

bei ng provided to envel ope the piping seg rst fluid

inlet and outbfthd secorithfluld Mt @hdidigl ég-testpnali (02 dnltie sarpe sideobitie ng

segnent (111) of the first fluid inlet and outlet termnal (101) is
directhg corrpblstypeﬂpuhgn(]h@ﬂ)) ISsubstritral | yveedudeal; or sl eeved with thermal

insulating materi al ;
--Auxnlary therma conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);
The structure includes one or more than one of the following
15 structural states:
1) Piping structure assembly: which is provided with two or more
than two U-type piping in radiate arrangement, and the piping segments
(1011) of the first fluid inlet and outlet terminals (101) of each U-type
piping (100) are adjacently installed at the center of the piping structure
20 assembly, and the thermal insulating device (400) is installed between the
periphery of the piping segments (1011) of the first fluid inlet and outlet
terminals (101) of each U-type piping, and the exterior of the thermal
insulating device (400) is further installed with an auxiliary thermal
conductive structure (110) made of thermal conductive material, thereby
25 preventing the thermal insulating device (400) from generating thermal
resistance in the columnar thermal conductive body (300), so as to
configure the piping structure assembly;
2) Columnar structure enveloped by the columnar thermal
conductive body (300): which is provided with the columnar thermal
30 conductive body (300) made of thermal conductive material in various
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25--Auxiliary thermal conductive structure (110): conposed of thermnal
conductive material and installed at the exterior of the thermal insulating
devi ce (400); The structure includes one or nore than one of the

followi ng structural states: 301) Piping structure assenbly: the periphery

of the pi pi nggeemetne cr@ssisection shapesisush asiroundi ovvalt, sgudreywectangukarponal
(101) of the U-type piping (100) arranged for having a radial cross section
is installed suarillqanshap@r, far beisgl sarved t@eemw@opedgye, Uabypa pipiegt 610Q);  of
the thermal i I’IS(H” ating device (400 er installed with the auxiliary

 hor el ConauH DI sed e _qml(émeL@é;ﬁrs_ttfmmmIeu:fam@wtlmerrmmsa| ,
E h:]E it féiii@@%ﬁmﬁﬂﬁé@mﬁd}é@? i'ﬁlélﬁﬁéﬂ aiﬁ;ée (T e PHaR U, ¢ o
LA o ARSI o A AT B,
I e al and AG %ﬁ%m@fjﬁﬁ%ﬁiéf 1 Bl e eyTER TR0 e PRy BRI
oual ., SCUar . gy ol R AP cHE LN Kl B onBf e
first fluid i ghdud@nie qHéleplal | ‘Pﬁé‘aeg)gll Pfé\%ﬁtin TheStHerfiaR! Irztl M idy devgce

thermal insulating device (400), he exterior of the thermal™ insul ating

Se,5,4£°0) 00D 1o qsralscinnl: yessar, i) ngeconen e
the theonal iosndadtivey ey cEEAR)P0%0 f as i ecwntagungy theecolimnesi stractceei n
t he col ummar thernmal conductive body (300), so as 20to configure the
col umar st r uernvel epeday rdfmacolumnamtﬁemaal corduetivebady {BODE body (300);
3) Columnar structure utilizing the columnar thermal conductive
body (300) having piping therein as the structure member: which is
directly made of the columnar thermal conductive body (300), and is
15 configured in the structural state having piping therein for being provided
with the piping segments (1011) of the first fluid inlet and outlet terminals
(101) of each U-type piping concentrated adjacent installed at the center
of the piping structure, and the bottom of the piping segments (1011) of
the first fluid inlet and outlet terminals (101) are radiate connected to the
20 piping segments (1022) of the second fluid inlet and outlet terminals (102)
arranged nearby the periphery of the piping structure, and the thermal
insulating device (400) isinstalled between the piping segments (1011) of
the first fluid inlet and outlet terminals (101) of each U-type piping
adjacently installed at the center of the piping structure and the thermal
25 conductive body structure, and the exterior of the thermal insulating
device (400) is further installed with an auxiliary thermal conductive
structure (110) made of thermal conductive material, thereby preventing
the thermal insulating device (400) from generating thermal resistance in
the columnar therma conductive body (300), so as to configure the
30 columnar structure utilizing the columnar thermal conductive body (300)

43



3) Columar structure utilizing columar thermal conductive body (300)

havi ng piping therein as the structure nenber: directly nmade of the
columar thermal conductive body (300), and forned in the structural 25
state having piping therein, and having the piping segnent (111) installed
at the first hawing pipirrgy therdimas the straciireaneibel) of the U-type pi ping
(100), the thermal insulating device (400) is installed between the piping
segnent ( 1#1)Agpipetrmemites ecil ppechddth heat insulatan catapipeliardatixidi asy heat or
of the thermal insulating device é400) is further installed with the
30auxi l i ary tG@MGkistiJdbndidetive and ukt-shaped 1anuthatly-aistri pdiesk|pipahdaces ve
material for preventing the thermal insul ating device Lﬁ400) from generating
thermal resi s€l@ah¥ediin Ekamd) Wwhelen kefughe: eaaiave,ltple setsopf Usdype t o

configure the columar, structure utilizing columar ermal. conducti ve body
(300) havi ng Bnqbnagowwr@@rﬂn%eém@ﬂ'@emm 22 m%@é&@rﬁlﬁw@ 8er

ST o S ATEE L PLAREn 1B ol R B
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conposed of sgh ldqpskalt @by v EEEdi F®kREN
(100) has jthe_a?r?d;téct%hﬁ S’tlrgqtﬁlee(ltﬂogpha% outllyet telrt%fergapy(tiwbqy?gﬂ r?lktle

second fluid fypbay-t Bilﬁihgtﬂloﬁn,”’tﬁ@!bdttlﬁﬁ)sidéhﬁepé(ﬁ' At epanectes (olfd) of
the first fluid inlél and ouUtlet termnal (101) are adjacently installed at

the axial ceng@mnedn tphigieg! (RO fdrheneeheanad woridvetibedsi uf o@1L1 'iﬂaSSi( 10@%"90‘
S

with the thermal insulating device (400), and the piping segmen ) of
the seasnd flthrdugh) whereith &bl tHe Uetypeaipiig Q200piEcormpbste ofar pippey
along the axial direction and near the edge of the columar thermal
conducti ve bogtyuct8®®)ar used for being installed in the columnar thermal conductive

body (300) composed of solid state or colloidal object; the bottom side of

S

each of the U-type piping (100) isjointly connected to the bottom of the
common piping (200) which is constituted by larger diameter piping and
20 installed at the axial center of the columnar thermal conductive body
(300), and the top of the common piping (200) has a shared first fluid
inlet and outlet terminal (1101), and the piping segments (1022)
connecting to the second fluid inlet and outlet terminals (102) of each
route of the U-type piping (100) are radiate arranged along the axial
25 direction of the columnar thermal conductive body (300); said common
piping (200) is installed at the axial center of the columnar thermal
conductive body (300), and is further installed with the thermal insulating
device (400) between the common piping (200) and the piping segments
(1022) connecting to the second fluid inlet and outlet terminas (102) of
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--Thermal insulating device (400): related to thermal insulating structure
constituted by the followngs with thermal insulating effects, such as
solid, flexible body, or foam or envel oped colloid, gas, or liquid, or
vacuum 30structure, for being provided to envel ope the piping segnents
(1011) of 41 edch fouts of IthedJitypet pipig (AO0Rt ane rthierpiliiig Geynents | (102R)
U-type piping (100), which are concentrated adjacent installed at the axial
center of thecennecting to thensdconont] ucd iinket banty outl@d)termirnal s 102)i afgeach
segnents (1011) of the first fluid inlet and outlet termnal (101) are

directly maderaifte & theeniipa pifingt(l0g) e sespactivel v raveangssineyr the-edge
insulating materijial; by way of the above thermal insulating structure, the
thermal ener g9f e exialuped phery 0érthe celomanat thermst erraLcthe poplynE00);
segnments (1011) of the first fluid inlet and outlet termnal (101) and the
pi pi ng 8egnen (1022) of the second fluid inlet and outlet termnal (102)

T il Sl BB BRRAOR (Tt € BRGRLED B
ST ol dey RS o LR kPR AR
oot TAIIEIOEE, 5 PO, g e P IS Bl
and e pip narGORErer (B Rsdlis[higiodd W bRlg cadrubeeaoen)
center 19f t hec@hmbdithd t6 Uil s8corkf fRASIETRIEY angneutiBe tefalias (02 | &ft KRG

device (400) is installed between the periphery of the piping segnents

(1011) of theUttyps pifding ¢100) ahdahd contrneh pbiP'rrlig (206), Ot Qe c@fnrﬂ@_ﬂkpipi pe
pi ping, and the exterior of the thernmal insulating device (400) is turther
installed w t(00) mixiilecyymdrs ohlthermdliénsuetisigr materia ©F 1@veleped dby
t hermal conductive material, thereby 25 preventing the thermal insulating
devi ce (400) thesmalermnsubatimg miaterial] by swvay aat ethen abbeecthaimahr insubatieg
conductive body (300), so as to configure the piping structure assenbly;
2) Col umnar sSFuciueethenne epeto yosshealiseduy: dhetmalr aendue e befween 8§
(300) = antch L R St & the Somon Mning (208) and the second fluid inlet
and outlet terminal (102) is reduced;
--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);
20 The structure includes one or more than one of the following
structural states:
1) Piping structure assembly: which is provided with multiple sets
of U-type piping (100) and the common piping (200) installed at the
center of the piping structure assembly for connecting to the shared first
25 fluid inlet and outlet terminal (1101), wherein the piping segments (1022)
of the second fluid inlet and outlet terminals (102) are respectively
arranged at the axia periphery of the piping structure assembly, and the
bottom thereof is radiate distributed and connected to the bottom of the
common piping (200), and the thermal insulating device (400) is installed

30 between the piping segments (1022) of the second fluid inlet and outlet
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30conductive body (300) nmade of thermal conductive material in various
geonetric cross section shapes such as round, oval, square, rectangul ar, or
star-like shapes, for being served to envel ope the U-type piping (100), and
pi pi ng segments (1011) of plural first fluid inlet and outlet term nals
(101) concent tetimenalsd( ) nand itkhe Pdrigphatly ofhthes eamemonfpipheg (2P0)gand the
structure, 5 and the thermal insulating device (400) installed the

peri phery t he®¢erior Hfdherdbesxek insd aldng wleyi ¢e 406 1S fusthestina@l leehivitd a100)
is further installed with an ayxiliary thernmal conduyctive structure (110)
mde of ¢ her neiXWGRAGBENTE RRRRHGYE STHEHESIAOEVEAYE @) theaTiah spRENCtVe

: RZ‘#:WSP gggﬁﬁé{@iéniéﬂl‘e‘ot%@s@bf 3? %"es%?,@rel@ﬁé;@w% o il Sé&f&&ib%@b@fﬁbﬁﬁ?é
SteeeoBe o, DA R el e comi A
EoPungar fherggﬁﬁc§ﬁgﬁi@§§iﬁ@%@§qﬁ§3®?pggghﬁﬁgh§%gk@@ﬁgréured inthe
Seqnent s (1011) bt KRR PRSP bl g Bbg; e collirirey’, dfioRpl 22,
U-type pipi ngcér?tal\.gtﬁgéét wogg@%%iéﬁ‘%%#(ﬁﬁdé@ Wit 80l uinal Piepn) ng

structure, and pi pi ng segnments (1011) of the first fluid

inlet and out¢atddicive bady (300) niide obdhatraalc eondattive traatiehiel iACvariousg
segnents (1022) of the second fluid inlet and outlet termnals (102)

arranged near fgometri @ erogssacy oof shigpessuph @s reunde dvale sqeace, reetangetarpor

i nsul ating device (400) is installed between the piping segnents (1011) of
the first fl ustarlikesshapes, dor lbeing seniethte enveligpethe aomroonyiei ng ;ﬁn’zﬁ@;
adjacently installed at the center of the piping structure and the thermnal
25 conducti veN@dig the waned, fieghdfluick iBlateandrow et kynimat nidilOl)s @nglt tag
device (400) is furthgr i.nstal |l ed mﬁt@(ﬁgaauxiliar t her mal copductive
structure (116)velane 1Be RIREIGERIRSARICk GRINGAIRI, 1 %SPT}QC YEKIRIEY t he

col urmar  { her ol CLHRELRTIRET B 6192k SBUNETtiAmt WG AaHUAD PIRNGG2SR] Har
SCruot e Utk b it BAADF o8 bl ROt S8R5 e e
annul arl v sebbE B dinictitld Bt BEFhirERRTa08) et Yig e o=
can have mul tjalieeqabe) 7 irlktdlY&$ at the periphery of the common piping (200), and
the exterior of the thermal insulating device (400) is further installed with
an auxiliary thermal conductive structure (110) made of thermal
20 conductive material, thereby preventing the thermal insulating device
(400) from generating therma resistance in the columnar thermal
conductive body (300), so as to configure the columnar structure
enveloped by the columnar thermal conductive body (300);
3) Columnar structure utilizing the columnar thermal conductive
25 body (300) having piping therein as the structure member: which is
directly made of the columnar therma conductive body (300), and
configured in the structural state having piping therein for being installed
with the common piping (200) for connecting to the shared first fluid inlet
and outlet terminal (1101), and installed with the thermal insulating
30 device (400), and the exterior of the thermal insulating device (400) is
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5 piping jointly connected to the conmmon piping (200) constituted by | arger
dianeter piping installed at the axial center of the columar thernal
conductive body (300), the comon piping (200) has a shared first fluid
inlet and outlet termnal (1101), and is installed with the second fluid
inl et and outfuthereimstakded (W) ann auxdiaryethernal geonductive rerudiarexild0)
direction 10 of the columar thermal conductive body (300), and the
exterior of tPA@dehef nﬁhlern%mmdu@\wemaen@homerebyl peavantieag dhe Hheral

auxi liary thermal condyctijve struc}ure (110);.it is mainly constituted by

two or nore tHEHLﬂ eyise drhg Wlﬁogenﬁﬁi”KbtUE%ﬂﬁﬂdée$ﬁ%¥68f|Bréh

bassing 15 tHOLEGIA GIRerel ROBguRgE horly (300) S5 5P g0 ETTicbs the colufpbsta of
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(1022) connect adtish °§*US‘Z“35%§ E?dsﬁ%‘?&%‘) &P@ﬂ@v@@ﬁ@a‘f@%ﬁsof

each route ofg I}eﬂﬁebf‘ﬁ’ylé?alﬁhpl fRH ea If%)%g,@ ni al

25 direction o he col umar 't erna?pcon ody (300);

pipi 19 16200) pvibgstalctae @00) el e ﬁﬁe oblirhRaE plsiphary e

Ofther
conductive body (30 and is’furthér installed with the thermal insulating

devi ce (400) aebmged mha wamrsha{)elrmr(tmoéd godfttne axied neeri nofs thd 022)
n

connecting to the second fluid inlet and outlet termnals (102) of each

route of the tbluypearpihermal CoP@luctizedbddye (300), mmdsthenextes of B2k thenmett i ng

to the second fluid inlet and outlet termnals (102) of each route of the
U-type pi pi nginsubd)ngudevicss @6)i id ingtahecawwikkdtheeanxit ey ¢bigemeal cohduetivel
periphery of the columar thermal conductive body (300); 5and --Thernal

i nsul ati ng destrgetu(a(D}0), maddhednain mmpmaentsarelaﬁfohl@wnngsz:t ure
constituted by the followings with thermal insulating effects, such as

sol i d, 1Bl exi bt-&J-byg Wavy Pighng SHHCBIfﬁdﬁ@Q)a-dT@dBIQflld tygasvaey pipebody fer
10° connect ?ﬁé%tn&%ﬁai’&%&{‘v&f i itad D asao0 GrBuBhni TN T2 ))-4YPehe
s U reet 'y Y OPR Hg: St ”ZB@@}”% chifeRd oA Wi @%ﬁ‘ﬁﬂ%m' gt 2
thormal Q%e?av%doibr ﬂ%@ﬁ%&" iEnR: Gl et Abkn e ARothEtiE by
segrent s of L {S0g o8P bR ol Ak PN daP OBt e O-tyBeveR) ittty o
20 structure (600) is placed in a waved shape around the periphery of the
columnar thermal conductive body (300) and upper and lower wavy
bended along the axial direction, and the both ends of the U-type wavy
piping structure (600) have the piping segment (1011) of the first fluid
inlet and outlet terminal (101) and the piping segment (1022) the second
25 fluid inlet and outlet terminal (102) which are interlinked;
--Thermal insulating device (400): related to thermal insulating structure
congtituted by the followings with thermal insulating effects, such as solid,
flexible body, or foam, or enveloped colloid, gas, or liquid, or vacuum
structure, for being provided to envelope the periphery of both or one of

30 the piping segment (1011) for connecting to the first fluid inlet and outlet
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--Auxiliary thermal conductive structure (110): conposed of thermnal
conductive material and installed at the exterior of the thermal insulating
device (400); 20The structure includes one or nore than one of the

foll owi ng structural states: 1) Piping structure assenbly: which is

provi ded wi t hterinalpl(20%ptancb the- piypbreg megnnents 1AM22)nton itenneatiog ta pheg

(200) installed at the center of the piping structure assenbly for

connecti ng toseqmcbﬁunlédlmlet sand wtietuitermlmabt(lé.'}?a oﬁtUe‘typeeNVﬁ\@mplpm@l)

wherein the piping se ts (1022) ,of the second fl t and
terminal s (1ngU@wéer ctsi vestallgdlr aindla B@”E’WYaﬂlflaﬁ" tg"ﬁfmﬁ‘L

Bt connect edtRAR PO BION 18 6"%@? GuT5 Phgheig ap‘?‘eﬁigets%'gﬁ{qﬁ’g? e

of "t he Secondn ey Thte: St fslel Sl SORbERRRGAAS o BardoRBATRY deltere) ,
devi oo (a00) 1EuPeft breLetiel: 33 wirdfof E"‘%fﬁb%%eéﬁ‘@ el o sl e
fth:alrj(r:rgrrlengalgil ng gﬂeﬁv&gg I?Wm genera | r?%’cttqubrﬁaéﬁ’p%eeﬁs)lrs%;ﬂpeﬁgnt e

the col umar éégﬁéﬁﬂ (E@I%Uéf ithe fhraf¥ldiddPlet éﬁd%ﬁltFé? t@ﬂﬁfhzﬂ“ﬁl@l@h&@'ﬂﬁéng

structure asse | unmar structure envel oped y t ol ummar

ther mal condugipin %ﬁh@rﬁ%@@?Z \dﬁlthb deeond dviideiohl @ &md e et ebrunivedl (102) el

conductive body (30 made of thermal conductive material in various 10
geomet n0c cr ogstabed | peadiyapen dsheh dstypeundavyv i pirgpustracturect(@0gy! as, or
star-like shapes, for being served to envel ope the common piping (200)
havi ng t he shsmmmammasyrammmm. nlet and outlet terminal (1101), and to
envel ope the piping segnents (1022) connecting to the second fluid inlet

and outl et terAdliary oeymahnepndictivg sbimchire: K&1Qsneempeisengf (theoyal s
conductive material and installed at the exterior of the thermal insulating

device (400);
15 The structure includes one or more than one of the following
structural states:

1) Piping structure assembly: which is provided with the U-type
wavy piping structure (600) arranged at the columnar periphery along the
piping structure assembly, and the piping segment (1011) of the first fluid

20 inlet and outlet terminal (101) and the piping segment (1022) of the
second fluid inlet and outlet terminal (102) installed at two ends of the
U-type wavy piping structure (600), and the thermal insulating device
(400) installed on both or one of the two piping segments, and the
exterior of the thermal insulating device (400) is further installed with an
25 auxiliary thermal conductive structure (110) made of thermal conductive
material, thereby preventing the thermal insulating device (400) from
generating thermal resistance in the columnar thermal conductive body

(300), so asto configure the piping structure assembly;
2) Columnar structure enveloped by the columnar thermal
30 conductive body (300): which is provided with the columnar thermal
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15 communi cated with the bottom of the piping segnents (1022) of the second
fluid inlet and outlet termnals (102), and the thermal insulating device
(400) is installed at the periphery of the common piping (200), and the
exterior of the thermal insulating device (400) is further installed with
an auxiliary corductve todyc(300) madecol tihermaloronddetivé materiahlin 2arious
conductive material, thereby preventing the thermal insulating device (400)
f r om gener at i §EOMNEHI GrerosSECHOARNADES Stifl asdpuRblapvah sanare, ¢ea@ngil areobody
(300), so as to i_nfi re the calumar structure envel oped by the col ummar

t her mal conduStél ao‘éggp@o‘@f;bemg @V@GIWV%H@%%‘MW?{WWM@DMQ
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Pesi st ancg i n€6t0hdg’ (?g%%g?q?m&%ginﬁﬁgﬁ%h Q%WQW%SZ%@ {}ggta?éd

confi gure thepogahemna obat fesst vhe oft ihe va oi ping Sjruemta! ahd ehewxtedodott i ve
body (300) having piping therein as the structure nmenber. 5. A pipe nenber

equi ppad wi t htheetitering uhstiiabmgedeei cgi @0) nis, further| iinstal| doewd the andawetiliany

structure and U shaped annul arly-di stributed pi 5e| ine as clainmed in claim

1, wherein t hihepimal repnsieighivet Erudture €110) gael therntal ggsidugtiser materia ,

(600) arranged al ong the col ummar periphery are further arranged in a waved

shape near théesday WEVeRnaxhe thesmaphesylabng: device! (K frope garerating
(300) 1 5" net Weria vibistiice HLHE FaIIGIME SRt v o, 800 S0La8)
(500): “rmde. of0 CDRY Boral5 Coftiarde it et paveioberipY dhB ar b gt 111,
assing_throu i n .t .type wav i ping structure (600) is conposed
gf a e pi p&&'&d@tﬁ{ébﬁq¥?g@ sgg for %e?ng i%stal | ed wi t§1i n %he col trJTprmar

Lhel Utyoon oy ) DRl umitte off BORAS P2 ng tre! oBhithfia th&fthatBRtuaNE '

the U-type wavy pi
body (300) having piping therein as the structure member: which is

directly made of the columnar therma conductive body (300), and
configured in the structural state having piping therein for being
20 installed with the U-type wavy piping structure (600) arranged around the
columnar thermal conductive body, including the piping segment (1011)
of the first fluid inlet and outlet terminal (101) and the piping segment
(1022) of the second fluid inlet and outlet terminal (102) installed at two
ends of the U-type wavy piping structure (600), and the thermal
25 insulating device (400) installed between the piping segment (1011) of
the first fluid inlet and outlet terminal (101) and the piping segment (1022)
of the second fluid inlet and outlet terminal (102) and the thermal
conductive body structure, and the exterior of the thermal insulating
device (400) is further installed with an auxiliary thermal conductive

30 structure (110) made of thermal conductive material, thereby preventing
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20 structure (600) is placed in a waved shape around the periphery of the
col umar thernmal conductive body (300) and upper and | ower wavy bended

al ong the axial direction, and the both ends of the U-type wavy piping
structure (600) have the piping segnent (1011) of the first fluid inlet and
out |l et term ntie (epial ansulatiagmievi og (46Q)réram (J9@eati md ¢hermaneskance oh
inlet and outlet term nal (102i which are interlinked; --Thermal insulating
devi ce (400):thesicatumnan th |conductive bodyt (3@0)r 80 camioi canfegurey thée
followings with thermal insulating effects, such as solid, flexible body

or foam or eeQlINDRFISIEECLIOR difilighsy the colymnar thermalcconsluatverbady (366)

bei ng prOV|ded to envel ope the periphery of both or one of 30the piping
segnent (1011hayisg wmﬁﬁerem po theystraciuse nAemIber.i nl et and outl et 47

termnal (101) and the piping 1022 for connect.ing to, the second
fluid ihBleto. I@@tmemheéﬁqwmec?mﬂjﬁ OMEARE RiiPsTiRg: aexilianiheat 600)

(5000 o o b e gﬁga@@ eSS
wy of t‘hQSEL@@ﬁ%ﬁ mﬁ%ﬁ' i g o e ARy e e S TR
frud in et SnGAcPBING e t(ﬁ%@i) LR ohg, p;sﬁﬁﬁ%ég;&péﬁﬂﬂqﬁéb&“ﬁm 'tLZt
Stype wavy PPty ﬂuﬁc?ﬂn@ “P‘@H 0B Mol iamin HheSlBibg B Ping'y
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D ans sirteft U e 0 R OB SRR
7 uclre (SOBPAPHOPECTL I, SR B T iR
installed near the periphery of the columnar thermal conductive body
(300), and the U-type wavy piping structure having central piping
15 segment (650) between the two piping segments is arranged in a waved
shape near the edge of the axial periphery of the columnar thermal
conductive body (300) aong the axia direction, and the exterior of the
thermal insulating device (400) is installed with the auxiliary thermal
conductive structure (110), and the main components are as followings:
20 --U-type wavy piping structure having central piping segment (650):
made of U-type wavy pipe body for the thermal conductive fluid (111)
passing through, wherein the U-type wavy piping structure having centra
piping segment (650) is composed of a wavy piping structure having
central piping segment or used for being installed within the columnar
25 thermal conductive body (300) composed of solid state or colloidal object;
the U-type wavy piping structure having central piping segment (650) is
placed in a waved shape around the periphery of the columnar thermal
conductive body (300) and upper and lower wavy bended along the axial
direction, and the both ends of the U-type wavy piping structure having
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20 inlet and outlet termnal (101) and the piping segnent (1022) of the
second fluid inlet and outlet termnal (102) installed at two ends of the
U-type wavy piping structure (600), and the thermal insulating device (400)
installed on both or one of the two piping segnents, and the exterior of

t he thermal icantrdt pipingsegoent4650) inavieunehaipi ng segimentl (A01h) af theZirst
auxi liary thermal conductive structur eﬂﬂ(lllO) made of thermal conductive
materi al, thetebyipetasdiouttettteemtmalr(HXL) ianshiihe: piping segaent {0022 pbithe
generating thermal resistance in the columar thermal conductive body,

(300) - s0"as SShFIG0: GTehang: LGt SerTUTr 6l0Sowicy: are interlmked sin
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ends of the LbontASctHRY hoRlyPYBO0R! ate! thee U6ASY wady YSiplng sttitany Heghgy t he

thermal insulating device (S,OO) 'instal l e t least one of the

two piping segamtndls.pipiriy tdegnesiter(680) obetwider et mwquipim%%@ma%dw' ce
(400) is further installed wth an auxiliary thermal conductive structure
(110) nede of atrbrgechin @ondued ishepeweer the edgdef ¢he peripheny ohghe icel urineanal

i nsul ati ng device (400) from generating thermal resistance in the col umar
t her mal conduthermal isoagducBue)lodyo306) taborg tine exirab di rectiont; unmar structure
envel oped by the col umar thernal. 15conductive body (300); 3) Col umar

struct u[ﬁ ut | 1-ﬂ_i13ﬁt@”l? H@?di@ﬂﬂ@rﬁ@v iﬁﬁéﬂﬁ_@) 1v\;|’]ﬁ_bﬁﬁﬂpﬁq t}_&rmﬂ{j?nw@gﬁgh?rfﬁyre
ol umar 1 hor FRITSIEbERALY the Telbayiogeny ih e inndaisd efedheLa axsid
R e L L e
pi pi ng struct art a ' aPd“Ph 0

body. ipcl udi ;= . fFluid inl

out | et Ber m rructhas ol 8 pRa R e 1 hkeRiod BESLOF She orctib bifihed (Bt
inlet d out terni i £

o1 pi ng- st ruct HeePFERg sBBiment (0L Eortoerdind KO AR Thald s B putrery
install ed bet h i pi [ bekih@! d
out | ot ter m et PIgIF10LE AL G IRIng hblerits (152,61 conieding '@ e
inlet and out &siorice Ttk nlel 0ad amet] éth eernHerATE{ 102N BF CUL B IED At /yB L BiMRAGT €,
and the exterior of the thermal insulating device (400) i"s furtHher

instal | ed w t$tractupetiavi g xehtrel mipi ngpsatyrmenty €650) installed at the center and
20 periphery of the columnar thermal conductive body (300), or both or one

of the two piping segments are directly made of thermal insulating
materia or enveloped by thermal insulating material; by way of the above
thermal insulating structure, therma energy loss caused by thermal
conduction between the piping segments (1011) of the first fluid inlet and
25 outlet terminal (101) and the piping segments (1022) of the second fluid
inlet and outlet terminal (102) installed nearby on the U-type wavy piping
structure having central piping segment (650) is substantially reduced,;
--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
30 device (400);
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30structure (110) made of thermal conductive material, thereby preventing
the thermal insulating device (400) fromgenerating thermal resistance in

t he col ummar thernmal conductive body (300), so as to configure the col umar
structure utilizing the columar thermal conductive body (300) having

pi pi ng therein asTheessuctuce uinel udesone Hré marepithan nendeof dhei ppléowwig h
heat insulation core pipeline, auxiliary heat conduction structure and

U shaped annuSEuctrai s uted pipeline as claimed in claim1, wherein the
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iOlrJII ete &%Srg]u?ﬁtyé@géhﬁgﬂbwggl \%ir]ghsggrereinnt (erl i nieg, i newISIiegﬁnt he g: pi ng
t (1011) of~fh i f 1 Y. dl I t i i
;Fgg‘;g n((aar t)heocznt §5'9I‘§'§"I‘Ie %t('rﬁ%t#ﬁ%? %(%?br@ c§ dl}@anéeaanci%rg %tgawa{she
L . _ il h : 5
<" bl aced neatosdikiRle BodyE3agR OMBIEN 15 picyiGed ANRNEHSG ROLURERY PO
the U type waygndiict| v bekiyuc3o0)emizale 68 themthalabondattige saarEeil i069&ious

between the two piping segnents is 10arranged in a waved shape near the
edge of the pgedmetiy crdss deetionl shapas such as round, oval, square, rectangular, or

20 star-like shapes, for being served to envelope the U-type wavy piping
structure having central piping segment (650), and to envelope the piping
segment (1011) of the first fluid inlet and outlet terminal (101) and the
piping segment (1022) of the second fluid inlet and outlet terminal (102)
installed at two ends of the U-type wavy piping structure having central

25 piping segment (650), as well as to envelope the thermal insulating device
(400) installed on the two or at least one of the two piping segments, and
the exterior of the thermal insulating device (400) is further installed with
an auxiliary thermal conductive structure (110) made of thermal
conductive material, thereby preventing the thermal insulating device

30 (400) from generating thermal resistance in the columnar thermal
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t hermal conductive body (300) along the axial direction; --Thernal

i nsul ati ng device (400): related to thernmal insulating structure
constituted by the followings with thermal insulating effects, such as
solid, flexible body, or foam or envel oped colloid, gas, or liquid, or
vacuum 15 stcorducte/e flodpe(3Q0)pr svi dedta ccanfiglirgpdhbo bl wmnnanestofictuhe
peri phery of the piping segnent (1011) for connecting to the first fluid
inlet and oute@velopedibyanhe(cmmmrsaﬁdhermabcmd;gpts\@begyi3@@)}22) for
connecting to the second fluid inlet and outlet termnal (102) of U type
wavy piping strucBur COLNMNY SEHEEe Wilbzing theyeehimpasdheinmat gonddctivet he

et e Bl A5 et A L i e R s
e e, e e R ek okl o sl )
e s SRR T S ARG bt 0B Tl
s o v oAU i PR o SR AP et 1
}EELPEL;ﬁgngg@?bggéiﬁg@ﬁbgp&%ﬁgﬂﬂ“ﬁ%t¥gﬁﬁggﬁ{%ﬁ@&g§&§§%§zggﬁzgﬁiﬁ{§%FW%L
323 ﬁf_the foﬁﬁ%mﬁgﬁééggﬁggg%l nggggs: _ { qﬁabﬁg#ng g%rucﬂureﬁgg éﬁﬂ?y:

o1 pi ng” Segmert & DALY OISl et [HER2)6H X8 DR MRE jef A bllef it

per  phery.andh GACIRIAI a8 op SePBhaS Whe Bkl bidihy srualeé g

outlet termn and the piping segnent” (1

[l et and. out batraiepining! skdAdnt (BsOfieaht! ettt PirBlIvi Y desice sabey | no

central piping seg the thermal insulating device (4

installed on frixaliew betwabn | teesthepntal doridietiveobod andibuthseooret sf tiaed
the exterior of the thermal insulating device (400) is further installed

wi th an auxi | pigipigtsegment (¢0hd)yof thefisstrflgitdirtet &3@ buthed terofi nbh €1 OE) and
conductive material, thereby preventing the thermal insulating device (400)
from geBer at i e phEngesegnaents (F0R2) oh théesecohdrfihaid irtlet rmald outieutérimieabody

(300), so as to configure the piping 15structure assenbly; _
(102), and the exterior of the thermal insulating device (400) is further

installed with an auxiliary thermal conductive structure (110) made of

thermal conductive material, thereby preventing the thermal insulating

device (400) from generating thermal resistance in the columnar thermal

20 conductive body (300), so as to configure the columnar structure utilizing

the columnar thermal conductive body (300) having piping therein as the
structure member.

7. A pipe member equipped with heat insulation core pipeline, auxiliary heat

conduction structure and U-shaped annularly-distributed pipeline as

25 claimed in claim 1, the spiral piping segment between the first fluid inlet

and outlet termina (101) and the second fluid inlet and outlet terminal

(102) in the U-type spiral piping is spiraly arranged near the edge of the

axia periphery of the columnar therma conductive body (300), and the

exterior of the thermal insulating device (400) is instaled with the

53



2) Col ummar structure envel oped by the columar thermal conductive body
(300): which is provided with the columar thermal conductive body (300)
made of thermal conductive material in various geonetric cross section
shapes such as round, oval, square, rectangular, or 20 star-like shapes,
for being seraexiliany dhesnabeondectiveysiructarey (L1Q), and theanaire coayponents
central piping segnent (650), and to envel ope the piping segnent (1011) of
the first fl uaekafadtowimfysout| et ternminal (101) and the piping segnent
(1022) of the second fluid inlet and outlet termnal (102) installed at two
ends of the U-U-bepavspirabipbpintg strugdtrer(@0My maple: ohtW-dypezpital pipg kedyrent
(650), as wel] as, to enve|lope the th | insulating device (400) .installed
on the two or%Q{t the dber né%'%@\g[@p(w s $iged thm?"b he/ & it of

t he thernal igfflatin rther installe th an auxiliary

t her mal Boond b INFE SAFAGR biS Suekrei(Bebb 1S ERmeRRd &6 Atk IR R Bipkng
thermal Fest souaerdnS; n0SePtom 2RhG b ga ey n BT, IS ol hds RER L,
conduct ve. bod IgOFE bo GO OBTHEER R, B Tfe o T BRE DRt e
menber: whi chor 0o YA oD e tppBpA bR R (SOOK S stiFaly, oy

(300), and COﬁlfak:@dfr%ritﬁeﬁhlpe%fft%@t\gérg?rﬁ aifetHecol DenrdrthBembh ebAHICt v&

being installed wth the ype wa g structure having central piping

segmentio( 650) bedy a@06Y, #howdi drehedii ramiaid herereand ardlett feymihaldy101) is
i ncluding the piping segnment (1011) of the first fluid inlet and outl et
term nal (101plased atlihe top phgiofotheegemingl piiNAG)sagimeriteoks toe il typaispirahl et
and outlet termnal (102) installed at two ends of the U-type wavy piping

struct ure havpingddODR| and pli negtlydeadsa to tbedattam ft the UHaipesspI ral spipig ng

device (400) installed between the thermal conductive body and both or one

of the pipi ngOkthgrbhiypea sniral pipingestructdie (3Q0)dvianhe: centea Ripirg seemenhal
101) and 15 i pi ng. segnent of, the second, fluid inlet an

butl et rermoal 015 Sl TRBMG(LB05 0F! Life SRonAalUGileh g Gdete

(400) is further.in ed with an auxiliary thermal conducti ructure

(120) ABde of tarminfl T4 et B uhelon etiof el yRing SRl (Gad) bhinde)

i nsul ati ng deyl ce . i r resi n L& : ar

thormal 30" cranet IR0 dblsg SBGIR yRehyg (R G 136 5ok i 5B g™

structure uti iz ; t: nducti ve bod 300) havin

pi pi ng therei%ﬁég&?%&§§Qf§%rﬂpghﬁé#%é%&igﬁﬁA pi pe nenbe¥ gqui%ped mﬁ?h heat
i nsul ati on corqpH i x| on HORaSt. kgl @ ed

annularly-distﬁ?gﬁﬁgg Q?%gﬁyﬁg gghwﬁgq%$§?hngyﬁﬁﬂcﬁgiég?ﬁ t he sgﬁygﬂ p Bing

segment bet wegryuétge fdgratitditedi Byi tesfoléowimys Wit therimaRlinéliefihgeaietle

second fluid inlet and outlet termnal (10 inthe Utype spiral piping is

spiral bp arr aggdvasselid; ﬂexﬂylgdamjgl,tdnefoam,air_ @wel pped otloi d,hgas; @ruigad,

t hermal conductive body (300), and the exterior of the thermal insulating

devi ce (400) 0O Vviaosual sedcivirenwttesein the U-type spiral piping structure (800) is

placed in the columnar thermal conductive body (300), and the center of
the columnar thermal conductive body (300) is installed with the central
piping segment of U-type spiral piping (700) for leading up to the first
25 fluid inlet and outlet terminal (101), and the central piping segment of
U-type spira piping (700) is directly made of the thermal insulating
materia or enveloped by the thermal insulating material, or the thermal
insulating device (400) is installed between the U-type spiral piping
structure (800) around and near the edge of the columnar thermal
30 conductive body (300) spiraly up its own run leading to the second fluid
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auxiliary thermal conductive structure (110), and the main conponents are
as followings: --Utype spiral piping structure (800): nade of U type
spiral pipe body for the thermal conductive fluid (111) passing through,
wherein the 5 U-type spiral piping structure (800) is conposed of a U-type
spiral pi pi ngindetr ad mudebtemsnml {H02)oamnah the pixpi agl segment {BO0) loé the lsecorral

t hermal conductive body (300) conposed of solid state or colloidal object;

the U-type spfl Ulsd Iﬁﬂﬁ)lﬂi@l oiitl ethiermi nglp €1Q2)i ebthe Lbityfe spirak pipiag googture
spirally pl ac near tge ed e of the peri phery of the col umar thermab

conduct i ve QQ)dgn 3 e)cen Trel vpiping eamental LI-tye spiral RUAD, GIOQY
E}ﬁ%md‘?'yp(elﬁlé A O Ao t“eazhaaﬁafgahéy'rs%m@?x iheﬁb&m&})%%égﬂ &
cent ral opi L?ng&%'gﬂ@m tgha . R Gt Byl St Hibing “Sholer b o
segment ( 900) UopReSPEL Bt (14 L#@%Wﬁ?hs%“f%tﬂm?ﬂ'@%d"§vﬂ A
Tnsulat i ng desTHENRSCEIDY e iR FRIbe Bl ef i ey Rat00 e @%"ﬁé
constituted b fiaid wwawmu@ttémﬁm 81% tﬁwc@ﬁtPa%@;n%ée% h as

solid, flexible body, or foam or envel ope d, gas

vacuum st ruct gf - typb@gmra p|bmg}(7 f|§@jb’§éntm|ry ralgieduct ure (800) is
u

pl aced in the col umar thermal conductive body "(300), and the center of the
col utmao ther#@lumharmctﬁwmabocbndmm/)e istruchutenl( 120): \Acompd$edceﬁtnhernpl pi ng
segnment of U-type spiral piping (700) for leading up to the first 25 fluid
i nl et and outcenducirve materiaoand | astalledet dbetexderipr pf ibedbearmal i nsul aing pe
spiral piping (700) is directly made of the thermal insulating material or
envel oped by @8\CEHEPM i nsul ating material, or the thermal insulating

device (400) is i taIIed bet ween the U-type spiral piping s r 800)
around and near t dydctyire NiICTydes, ANg arhé&n tg% 'g%c(gfi \Ib g@ﬁo

spirally up 'structuralsli |f3adl ng to the second fluid

15 1) Piping structure assembly: which is provided with the U-type
spira piping structure (800), the piping segment (900) of the second fluid
inlet and outlet terminal (102) of the U-type spira piping structure (800),
the central piping segment of U-type spiral piping (700) for connecting to
the first fluid inlet and outlet termina (101), and the thermal insulating

20 device (400) installed at the periphery of the central piping segment of
U-type spira piping (700), and the exterior of the therma insulating
device (400) is further installed with an auxiliary thermal conductive
structure (110) made of thermal conductive material, thereby preventing
the thermal insulating device (400) from generating thermal resistance in

25 the columnar thermal conductive body (300), so as to configure the
piping structure assembly;

2) Columnar structure enveloped by the columnar thermal
conductive body (300): which is provided with the columnar thermal
conductive body (300) made of thermal conductive materia in various

30 geometric cross section shapes such as round, oval, square, rectangular, or
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54 inlet and outlet termnal (102) and the piping segnent (900) of the
second fluid inlet and outlet termnal (102) of the U-type spiral piping
structure (800) and the central piping segnment of U-type spiral piping
(700); by way of the above thermal insulating device (400), the therma
energy |oss Sardikesshages, Her nipei ngosefvedi ton eheelapenthen &)-¢ype rspi rabi piipnag
segnent of U-type spiral piping (700) leading up to the first fluid inlet
and outl et t esthiuciare (800),, arhdo enyelops e piping segrpenig(WQ)uet the seeuwy

|l eading to th cond fluid inlet and outlet termnal (10 and the central
pi pi nggsegrrenﬁ tff“’ﬂletﬂ’)lél @lﬂﬁletaierﬁ’i'iﬂﬂn@q?ﬁo@é |%Q~T%@§ﬁtr ) i Y NGesliidetbire

10 1 Loy g NGNS SV (0} Sobose Bl SRR
S s eyl e E@’ﬁg@@iﬁ@ﬁ} RpdFrsto
0 AR ) ¥ O
Spiral 't oy YA G AR TODLR S3PASPEATTII0 S (e YEETERY
(101). and theshanaautier i q102), dayithe éx‘ﬂé‘r%r bﬂ%hélthafinaltuﬁéwat ng

peri phery of the central piping segnent of U-type spiral piping 700) and
the exterior @!évlk:b%1 aor @Ifurtheulmtstahl@ddwm%r( HRlliary therdnhalr conduetived

with an auxiliary thermal conductive structure (110) fmade of thermnal

conductiove mestenctare (1h6) ehsdep ofthetalgcohductinee madteriak,ulher eng pievéerntendg 400)
fromgenerating thermal resistance in 25 the columar thermal conductive

body (300), smmﬁwermakanﬂulmng dena cei(40ap fram gener &t pg sleetna; resistance in

Col umar structure envelﬁ% the col ummar thermal conductive body (300):
which is provil&@olmnar eﬂﬂiﬁi;rﬁmduqﬁléﬁar@pdyom@)m%a@a@ cafoguiichdlee of

t hermal conductive material in
columnar structure enveiaopedJ %y the columnar thermal conductive body

(300);

15 3) Columnar structure utilizing the columnar thermal conductive
body (300) having piping therein as the structure member: which is
directly made of the columnar therma conductive body (300), and
configured in the structural state having piping therein for being installed
with the U-type spira piping structure (800), the piping segment (900) of

20 the second fluid inlet and outlet terminal (102) of the U-type spiral piping
structure (800), the central piping segment of U-type spiral piping (700)
for connecting to the first fluid inlet and outlet terminal (101), and the
thermal insulating device (400) installed at the periphery of the central
piping segment of U-type spiral piping (700) at the first fluid inlet and

25 outlet terminal (101), and the exterior of the thermal insulating device
(400) is further installed with an auxiliary thermal conductive structure
(110) made of therma conductive materia, thereby preventing the
thermal insulating device (400) from generating thermal resistance in the
columnar thermal conductive body (300), so as to configure the columnar

30 structure utilizing columnar thermal conductive body (300) having piping
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30geonetric cross section shapes such as round, oval, square, rectangular,
or star-like shapes, for being served to envel ope the U-type spiral piping
structure (800), and to envel ope the piping segnent (900) of the second
fluid inlet and outlet termnal (102) of the U-type spiral piping structure
(800) and t hethereaitr ad the sirugiusepmembenf U-type spiral piping (700) for 5
connecting to the first fluid inlet and outlet termnal (101), as well as

to envel opd.t Agipeeneriber sl ppechyi theheatd nsatEtion eartespifpel ner atikiéi gny heaher y
of the central piping segnent of U-type spiral piping (700) at the first
fluid inlet ag@Ndugtion steuctunal amdodsha@mtmtdarlyr |<str|blﬂtedh¢)|pd¢maaas

i nsul ating device (400) is further installed wth an auxiliary the

conductive 10asneddnhud aim i dine madd phe-routs Walypsosl it pipengrstrBeiuse, (899)3r eby
Peai ot aFcs | 2%3%2%4@3? H%Q‘T"r‘@'r ﬂ%a#%ﬁé&%é)u@&h&%%ogﬁr Aedawiflgn the
e
Erggg)e,r:a\r/]\gi gg ?ria}ufrgga éjﬁw 9@[ ft:%it% sgat gp’%?é}g&bf{ﬁ é% ;hﬁt\}%l Qﬁ%
ts)glggnlt n?t98|0|) ﬁ@ qq{'tqa b %%Ea g riweﬁ% rbg ﬁﬁé@ dcnUI %%ﬁ?? f
e Ve o 0 I et e o e
?Etel gter?g”eﬁr Slg'ﬁjl(qg%, at%édtﬁ{eei @ﬁ@ ng%;ﬁ %rg)uif 8 %ér\% %gbfiﬁg)%ﬁkggg) at
e e e (e A
(0} cti

t hermal conductive structure made t her m teri al

thereby prevesgkiciort 6f l‘lfiée'tﬁ@mal”w&ﬂhtlﬂg devicee ?%)lsf [N aiith fide

thermal resistance in the columar ther condu body (300), so as to

confi gur e t heggalivmpanePat corductisyeudthlidtare (110)) BAHAf nidaiyebngsrdfet | ve
body (300) having piping therein as the structure nmenber.” 8. A pipe member

ggtruu gltograewatn 3--{\},¢§ﬁgplesoueéltdrtyﬁer spivebqlipiey: aorstiiLrey iead Cetyghec tspial
ped annul ar distributed pipeline as clainmed in claim

1, the mul ti ppigpinguetuicttitey BOFphaaingpived oy moredhan éwesomtes and allowing
the thermal conductive fluid (111) to pass through, or by multiple sets of

the U-type spiral piping structures (800) installed in the columnar thermal

conductive body (300) composed of solid state or colloidal object; the

20 U-type spiral piping structure (800) in multiple-route is spirally and
annularly installed near the peripheral edge of the columnar thermal

conductive body (300), wherein the first fluid inlet and outlet terminal

(101) of the U-type spiral piping structure (800) of each route is installed

at the top of the spiral piping structure center, and is communicated with

25 the bottom of the U-type spiral piping structure (800) of each route
through the central piping segment of U-type spira piping (700) of each

route, and the second inlet and outlet terminal (102) of each route is

installed at the top end of the U-type spira piping structure (800) spirally

up its own run viathe piping segment (900) of the second fluid inlet and

30 outlet terminal (102) of the U-type spiral piping structure (800) of each
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5 having two or nore than two routes is further installed within the

col umar thernmal conductive body (300), and spirally installed at the

peri phery of the columar thermal conductive body (300), and the bottomis
concentrated toward the center and connected to the first fluid inlet and
outl et term neout€l0l) through the central piping segnment of U-type spiral

10 pi ping (700%{ and the outer periphe of the central pi ng segnent of
U-type spi ral --gihermgl ( mm)abngt kleviae t(‘éoé r klibtesl d@n@ert?lem‘élgj Basul ateng

center is installed with the tBermaI i nsul ating

exterior of htﬂéuc@thlée@nsnﬁ@tma i QjEQ'uQ\éllfQ%Wthgtw Figeh NSl Ao ekt Re ﬁ@ts
T8 LM b pl csuges B0 HexthuRriadho cs t”refﬁémlohn@w aped Sloid 58 s il
T e st
contluct | ve. ﬁfﬁf}h?@%s*%ﬁ fig dofites FCBistaned féﬁgr@@%ﬁ“%{ _3@%”@%9 Eopliedge
ool e o b8P (GE0F AP Eadthlbiphily SaieRlsof BHtfpe SHTll pitid (706)
conduct i ve bogy ROy ItPRY Siiitédeald r@csnaérwa@ed |19t tRAdcSlvihr PR

(101) of the U-type spiral piping structure (800) of each route is

installed at ¢hedictivebotP€360) fat upiveraly sommsitirets e first fanid irtet and
communi cated with 25 the bottom of the U-type spital piping structure

(800) ab eachoutbet terniinalgh0iheheesential mpmigsegremenf Wityldetsmeal g Pr

pi ping (700) of each route, and the second inlet and outlet term nal (102)
of each rout e(700)i issdisiectby raade oé thegherrdabofnuhati ng trpaterishior sl epved mgth
structure (800) slglrally up i.its own run via the pi |ng segnent (900) of the
second fluid the ébermd 30luletivg mataiipal of 1be) psn ﬁé’@ﬁ% e CFIGeRtrabeshi ng

o & thermal $HECaPINGUPRIBELI oF eéé‘r?{e&%é‘uki‘aﬁé% {abar nél.e%m pig" e
envel oped ool TS 1§ oS B it tne trEninel e g it (Aoak B Wleor
Pt al A2t oy ReEGkRal e b B E b Srtlea B )8 ierhit: iierb dors,
Boncent r ated Pt eh DY R oo BetylBeh e Slbftishof it upirig
connecting t osddifiehis 8f Utype doit&tpipidy (700) of the multiple routes, and the
U-type spiral piping structure (800) of each route, and the piping segment
(900) of the second fluid inlet and outlet terminal (102) of the U-type
20 spiral piping structure (800) of each route is substantially reduced;
--Auxiliary thermal conductive structure (110): composed of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);
The structure includes one or more than one of the following
25 structural states:

1) Piping structure assembly: which is provided with the
multiple-route U-type spiral piping composed of the U-type spiral piping
structure (800) having two or more than two routes and the piping
segment (900) of the second fluid inlet and outlet terminal (102) of the

30 U-type spira piping structure (800), and the central piping segment of
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10 outlet termnal (101); the central piping segnent of U-type spiral
piping (700) is directly nade of the thermal insulating material or sleeved
with the thermal insulating nmaterial, or the periphery of the concentrated
central piping segnents of U-type spiral piping (700) of the multiple

routes is i nstUatypedispiraltpipieg (Hed)ef eacls nbats iscosoentrateck adicoent ingalhey of
15 the nentioned thermal insulating structure (400), the thermal energ
| oss caused b§t theeaxi@ ceoteiuantdhegbetirah i nsbaiiog ea (400 minshal | gl F’;&/ng
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(102 01 the BBy B R o D LBt = G e 1 g
segment of  Wternel TRESEANCE Pl 11 CHRMINAT thesatal raridRictivectonde 1806), ash as

adj acent installed at the axial center, and the thermal insulating device
(400) e i nstto cenfigtre tne piping srugtLre assembiytt ral  pi pi ng segnent of U-type

spiral piping (700), or the central piping segnment of U type spiral piping
(700) of each rou2e GColugnnrr estrugtun@denvel apest by itheul cal Unmnarat ey and
the exterior of the thermal insulating device (400) is further installed

with an auxi | FRRGUEtHE hRadyc 63EU)kt WECH tisukawi ded Wi thel€obimnge rtigrmal

conductive material, thereby preventing.the thermal| insulating devjce. (400)
from generati?@@%?%rchgéi@%gﬁc@ Qe the | th t FRNGHEU @ ABatara el hody

Structure envENsRe GROTHETG OF GRma et REY SFOES Hiobt Fooraiey ouab) S | s
Fher maieconauSraah e et TR Shmdss THE o e 28 el e 5B o
2, ound, ovelnir 3951y st areeleans g kel 1S LBRE TR IR,
Sr' bary ot OIS EORefPOpLTESariel RS cbrilcuResenticd i) of o
E_n? teﬂ\éel:ggfr ;@p})gﬂg@sﬁim%m hijSstAgotUee (BH0P) ahdstalene@ Gie the thefmahery
insulating device (400) installed at the periphery of the central piping
20 segments of U-type spiral piping (700) concentrated adjacent installed at
the axial center, and the exterior of the thermal insulating device (400) is
further installed with an auxiliary thermal conductive structure (110)
made of thermal conductive material, thereby preventing the thermal
insulating device (400) from generating thermal resistance in the
25 columnar thermal conductive body (300), so as to configure the columnar
structure enveloped by the columnar thermal conductive body (300); or
the periphery of individual central piping segment of U-type spiral piping
(700) of the multiple routes concentrated adjacent installed at the axial
center is respectively installed with the thermal insulating device (400), or
30 the individual central piping segment of U-type spiral piping (700) is
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20 segnents of U-type spiral piping (700) concentrated adjacent installed
at the axial center, and the exterior of the thermal insulating device
(400) is further installed with an auxiliary thermal conductive structure
(110) nmade of thermal conductive material, thereby preventing the thermnal
i nsul ati ng dedireetly 40ajle fofotihegthesma ii nguliahiegaiateral, sanchtiee exterrer obshe
columar thermal conductive body (300 so as to configure the col umar

structure envidespal mputatng dleiear( r imalfusbrt usistalkedh ydyh (Fuoauxibary he
(700} ofthe TR IONCsGTNE SorTufe (ELGaTRR:Qtherid anchistive PREE; o
A i B U )
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thermal resis i ar thermal conductive body (300), so as to
configure the&co u%vaébgwgg{)m envel oped by the col umar ther nal

conductive body (300); r et i I
t hermal conducti v?jb)o%?/l u{%’?o)%r) gﬁggtlmrqg Lgm'ﬁ'g ﬁi? gfdnmgél* '? ﬁ%ﬁr@?r ggitwgggﬁve

menber: whi chphgy @@)0)! hagity pipite) ehelehe &9ltHENGFUtDRE Maenfserdyghicte i§ody
(300), and configured’in the structural state having piping therein for

bei ng nhpstal | digertly hnidtie ofl thel columriae #erhadl BopdDGt ¢@Mbedyd(3d0)t hand

U-type spiral piping structure (800) having two or nore than two routes,

i ncl udi ng t heconfpgnigecseptenstri&Pal stbie havi ipiing ltherd i ioe beai rstiéll ed
term nal (102) ofgt he 15 U-type spiral pi :ﬁg@gtgucture (800), the central

pi pi ng segmensthpthelmuyipel espoutelspiriap pry N nposecket the Llutyperdpicdl pipmmgct s
to the first fluid inlet and outlet termnnal (101) being concentrated

adj acent i nst grueitira(800g haxing tweraremoraikan hevo: raites,| i nchsdingtthegpipeng ce
(400) installed at the periphery of the central piping segnent of U-type
spiral pi pi ngsggroent (9@(5) obthe secerd diuick indet and auttetnterminalu(X2)ngf Heei ce
(400) is further installed with an auxiliary thermal conductive structure
(110) Ahde of Urhgemapir@bnpiing veirdeiusei B00)t Heee benisale i ptith gsagneetiepfral

i nsul ating device (400 nerating thermal resistance in the col umar

hermal | candubk i SA6H PE00 17096) 86 PRGN GUNEhLGRIEDES i dhe v s gLid o
therein 3o ¢ haIk aus OUNEL keriman (0T RbaTBeconaticted adisat st | e
annul arl y- di SeRbURELCh; g the dacrtnal T g device; (et iidefRd & Ig8e""
spiral pipi ngpérli {)ngtyucr)fe tﬁe88gﬂtrd piping segment of U-type spiral piping (700), and
20 the exterior of the thermal insulating device (400) is further installed with
an auxiliary therma conductive structure (110) made of thermal
conductive material, thereby preventing the thermal insulating device
(400) from generating thermal resistance in the columnar thermal
conductive body (300), so as to configure the columnar structure utilizing
25 the columnar thermal conductive body (300) having piping therein as the
structure member.
9. A pipe member equipped with heat insulation core pipeline, auxiliary heat
conduction structure and U-shaped annularly-distributed pipeline as
clamed in clam 1, wherein the U-type spira piping structure (800)
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having two or nore than two routes is further installed in the col umar

t hermal conductive body (300) for being installed nearby the peripheral
edge of the columar thernmal conductive body (300), the center of the
columar thermal conductive body (300) is installed with the comon 5

pi pi ng (200) havimgatWwararemodeahandwo roetasast further instalked tn phe-cobumear
U-type spiral piping structure (800) is conmmunicated with the bottom of the
common pi pi ngtheao® ,candtictive body {800) feulbet ng gnstell edtneasby shenperapheral at
t he outer periphery of the conmon piping (200), and the exterior of the

t her mal i nsul edge@f dée eel upana) thesmahseenduadivig bady HS0A)x the Leptarhek the
10conductive structure (110), and it mainly consists of: --Miultiple-route
U-type spiral CRupMG: thesmal i eendisctivie bﬁayué%el%mstalleq)ivwnhdhet CQEMQR
(800) having two or nore than two roytes and allow ng the ther

conduct bve fminungl@QO)tww@wsiargeb AMese, bghawbpt 1 ofs e 'BHHFM@'VQUE@pe

SPiral Pl pi D oLl oo (00 LISLal s 0 s Soltmer el 05, o

U 1vpe oDiT al B B BB e gl ol B PSR B8Py
oy (300). snceRashet Pulbaiot e Bo MR 26 Shefthe Sl T e L ©
(00) for  conpishpiify SRVLG5RA00, 18, I LMoo ey B o,
of £2C! o0t eckiaRaBALGRL P4 o) SRR LSRR, ond, he cormon
structure (S00M,AelPd 9.1 BE"asfal BIAQTREFRilniEa BY HRRLRAHE spirel | i ¢

25inl et and outlet 'termnal ( |1 nsul ati devic
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related to a pj Sﬂgﬁtmd@ﬁﬁé @é@@)ghé\hhgctt\m%rcﬂb‘ﬁé'thaﬁ @/ OPHOLILBS anell 8l Puy

wi th thermal ing eftect’'s, such as solid, flexible body, or foany or

envel oped col the thergwb copdulctigeiféli dof1113¢oysasstthroudgh,cor brenitipleeeepof al
pi ping structure (800) of each route 30is installed in the columar thermnal
conducti ve bothe (U38Me spral pipmdstructures (800) installed in the columnar thermal
15 conductive body (300) composed of solid state or colloidal object; the
U-type spiral piping structure (800) in multiple-route is spirally and
annularly installed at the periphery of the columnar therma conductive
body (300), and each route has the piping segment (900) of the second
fluid inlet and outlet terminal (102) of the U-type spiral piping structure
20 (800) for connecting to the corresponding second fluid inlet and outlet
terminal (102), and the bottom of the U-type spiral piping structure (800)
of each route is communicated to the common piping (200), and the
common piping (200) is installed at the center of the U-type spiral piping
structure (800), and the top thereof is connected to the shared first fluid
25 inlet and outlet terminal (1101);
--Thermal insulating device (400): related to a thermal insulating
structure constituted by the followings with thermal insulating effects,
such as solid, flexible body, or foam, or enveloped colloid, gas, or liquid,
or vacuum structure; the U-type spiral piping structure (800) of each route

30 is installed in the columnar thermal conductive body (300), and the
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common piping (200) is installed at the axial center of the columar
thermal conductive body (300), and the top thereof is connected to the
shared first fluid inlet and outlet term nal (1101), and the piping segnent
of the common piping (200) of the U-type spiral piping is directly nmade 5
of the ther matommsan gipmg r(206) iisl instal stk et elthenaxial t centehafnthie icotumnasal ng
material, or the thermal insulatin ructure (400) is installed between
s b bt Lo e eod satvecpiinl
& type spiral gL i moﬂtlaﬁteéganak%mml) &l Fifing e
t 200
ment i dd tESqa e BrBirmdniing (eROLipt ThalbyyDe sbiteh Bk is sty sSede "
t
tye 85 a6 e TR RDAT QB o BRI Bot oo b
1ﬁstruFtured(gg%éﬁ@ngéﬂﬁ&béﬁpé rgpg%hgﬁ%&ﬁé%ﬁk}hbngégﬁﬁaléﬁ@ﬁﬁh?§¢@hgg I
and { nst al | edoap o SLAN o kPRl reRBOEN Wi eeen (e 2R RANANY yoqfener ! =
The st ruct ureggocal 4 ¢hie eeoRH ﬁmrcﬁlrﬁlléli'hrféﬂéuﬂfet toenirel |@oPhof A %JJty';séural

st at es: Pi'pi ng structure assenbly: which I's prov with the

nul ti pl e- rout epikbl pipeng struturel (00) dfommmtef ahtieh&'di iy sa.sgméht of pheg

structure (800) having two or nore than two routes and the pipihg segnent
(900) ab the seownohfpipidgi (260) wofd thet Uetypeerspirahl p{diog) by way diSthetype
spiral piping structure (800), and the comon piping (200) allow ng the
bot t om of thean@dsmermalpmmr@nsgrﬁmaiuee (400), thte ¢hermaownergy lbss
comuni cated to, and the shared first fluid inlet and outlet term nal

(1101) enabl i G@seekhy: neronal QRAUETOrODFIWEEN RECAMN@D BHYEOLPO0), ane dhe he
he Sormn O b St Bl ekt 10 S D pRirR 38l STk
W th an auxi | K t%fﬂ fiTe ram s B LU 191G LoV br b g
S 4L o gk 06 ARy g 110 9o o (400
body (300).  s0 Ad5iliQny APkl Scortfudtivl e tireC (116): 285/HdsEd of thermal
conductive material and installed at the exterior of the thermal insulating
device (400);
The structure includes one or more than one of the following
20 structural states:

1) Piping structure assembly: which is provided with the
multiple-route U-type spiral piping composed of the U-type spiral piping
structure (800) having two or more than two routes and the piping
segment (900) of the second fluid inlet and outlet terminal (102) of the

25 U-type spira piping structure (800), and the common piping (200)
allowing the bottom of the U-type spiral piping structure (800) of each
route to be communicated to, and the shared first fluid inlet and outlet
termina  (1101) enabling the common piping (200) to upwardly
connected to, and the thermal insulation device (400) installed on the

30 common piping (200), or the common piping (200) directly made of
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2) Col ummar structure envel oped by the columar thermal conductive body
(300): which is provided with the columar thermal conductive body (300)
made of the thermal conductive material in 10 various geonetric cross
section shapes such as round, oval, square, rectangular, or star-like
shapes, for btienmabensatbting ensieriabe antetheulexigsi ar- obuthe therynad Esulating

pi pi ng conposed of the U-type spiral piping structure (800) having two nore
or than two rdexiee &) it Tprthend nselieehivifoc) abixiliay &heond £onddct ve et

and outlet termnal (102) of th 15 U-type spiral pipjng structure (800),
and to envel ogéU@thlée&é m@i%pﬁgh@rmal) caaéuﬁgvematgaﬁl,ot%%%nmﬁ%mtaagmh

o 2 £ BB L] LS B B b
i 110 ) i i i 400

or o L5, Blrb SRR REbR Ty (DR SIS0

i | at i deyi ¢ i i lled with ili h I

conduct | ve st PiRg U sHIGT | 15! Ml CConduct s ve mater a1, ther by

preventing the {hsy Mol ARt AAGERY eV BOM BRIl At

resi stance in thecolum con . So as to

configure thecGRYydnas boest g:‘)!@@c)glr\ﬁlfﬁﬂ’f%oﬂ‘%ﬂ/iéédt\NPchCﬂ‘Ié'Wﬂnﬂé?rt'Fﬂmal

conductive body (300); umar structure utilizing the col umar

t her mal - condugdnatecthasiybdRO(B00Y hileviafi tige ttherigiah eondungivas rmeteti® in
menber: which is directly 'made of the columar thermal conductive body

(300), 1end cowndiigus egeometrie ossicdadtiain shapes schn@gsprquin  diel, esguire
being installed 30with the nmultiple-route spiral piping structure (800)

conposed of trectayulert \gfe Spthike phapes; for ubeinge sep0d) tavemvelope dhenore

than two routes and the piping segnent. (900) of the second fluid inlet and
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communicated with the shared first fluid inlet and outlet terminal (1101),

and to envelope the thermal insulating device (400) installed on the

20 common piping (200), and the exterior of the thermal insulating device
(400) is further installed with an auxiliary thermal conductive structure
(110) made of therma conductive materia, thereby preventing the
thermal insulating device (400) from generating thermal resistance in the
columnar thermal conductive body (300), so as to configure the columnar
25 structure enveloped by the columnar thermal conductive body (300);

3) Columnar structure utilizing the columnar thermal conductive
body (300) having piping therein as the structure member: which is
directly made of the columnar therma conductive body (300), and
configured in the structural state having piping therein for being installed

30 with the multiple-route spiral piping structure (800) composed of the
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U-type spira piping structure (800) having two or more than two routes
and the piping segment (900) of the second fluid inlet and outlet terminal
(102) of the U-type spiral piping structure (800), and the common piping
(200) installed at the center of the U-type spiral piping structure (800) and
communicated with the bottom of the U-type spiral piping structure (800)
of each route, and the thermal insulating device (400) installed thereon,
and the exterior of the thermal insulating device (400) is further installed
with an auxiliary thermal conductive structure (110) made of thermal
conductive material, thereby preventing the thermal insulating device
(400) from generating thermal resistance in the columnar thermal
conductive body (300), so as to configure the columnar structure utilizing
the columnar thermal conductive body (300) having piping therein as the

structure member.
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