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THERVAL CONDUCTI VE CYLI NDER | NSTALLED WTH U TYPE
CORE PI PI NG AND LOOP PI PI NG BACKGROUND OF THE
INVENTION 5 (a) Field of the Invention The present

RN 1 CONT LA B TN R RS ER IR

WSITY T ORI IPING ANFIEOLRE FPING' age body (500

conmposed of natur hermal  ~storage body, such as

shal  ow surface of the earth, or pool, |ake, river, 10

ocean, etc, or artifical objects in solid, or gaseous,

or liquid staBACKGERE N D IGF IRdIEN VAONdUONv e

cylinder installed with U-type core piping and | oop

papig)dicd therdsvendord t hrough that the piping segnents

of fluid inlet  termnal and/or outlet term nal of the,

Ut yhe coeschpi piiygNEAE Ir8esi 91 iy ther@adi pedustivadeylinder

of thermal i lating material, or thermal i.nsulating

T GlIECR W Pt el Bp i e warlooe b g Male Bl stalled

h ufl et term X t.0 prevent thermal

3Rph0 8 el cBBR | hEB o UGh neBReSRY pbf VellBlal thermal
' I, Pd pnl.etet L.nal ut :

PR OB IR BETURNGRy, Sk by U BoRB, Aol duke, river

fdcehs, wict br tagifies rbbee i E@lﬁ@,n@le%ﬂﬁﬁﬂs,n@r IR]I%E@@%G,; éBerein

(b) Description of the Prior Art Traditionally,

therthetmeheoauktiss ofliederotauaed nwitht Yee/pei pbre fpiping and

devi ce of U-type piping heat exchanger, because o o

toep mapingosdoendtoictby threugletlxtuhe plipidgsegrentevhdbrid inlet

adj acent pi ping segnents of fluid inlet termnal and . |

fipunas ddar eiel faminak phithed)-ype Kere prringi andd e piping

fl ui with t eratyre djfference passing through. .

aEhaEer B Thage | NVBRHIEN it SRRer Rbo Rt 1A R dfudeting
r.adi.al. . i.pel | . ' er mal, _.ener .

S0 R BRSSO JBARBI S B Re RRE so

39 tb-gréRent Hé'rﬁxa‘?'e?l'e'[’ !ES%,se ed A1 SRihRRM %roPEHHiSB between

termnal, Ich are radia type pipelines ftor

RAfRIcRY piieL Rl neaas @ ihiviauaRiRAGhOOREE: tefn®nal on the same

or

ditrectly made of thermal insulating naterial,
shder melen thsarhali sunductive fluid with temperature difference passing
through.
(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

terminal and fluid outlet terminal installed on the same side when fluid

with temperature difference passing through.

SUMMARY OF THE INVENTION
The present invention relates to radial U-type pipelines for passing
thermal energy through each other, wherein the piping segments of the

U-type fluid piping inlet terminal and/or outlet terminal, which are radial
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structure is installed between the inlet term nal and

the outlet termnal; and the above piping systemis

installed within the thermal conductive 5 cyli nder
conducti v as t.o

{Iﬁ-ifﬂﬁfpitpgﬁgrayfq 008 Gbiza TPl bRieyaitnESait ReGn SBjer, are
LR trHé& Ef fldr f} ntfs%}éxﬁﬁgrﬂgdlgﬁgpt o Phdlhal insulating

segnent enper a ure enceé of inlet

tsﬁﬁ@hﬁ@' 1saﬁﬁtﬂ%§d HerhBEM Ral m'ierlsﬁe"i‘ﬁ f\?l RJLRR SHIB terminal;

side when flurd with tenperature erence passi ng

tahtothghabdOc BRbETy BDESER: Fﬁl i alke d THE HPRANENGS ﬂaﬁcohductlve

shows an enbodi nent of conventional U type piping

cy0oyler imadenldfethenintahiconiduetivhematdriat aoage thqayvent thermal

(500); FIG_ 2 shows an enbodi nent of conventi onal

Bnese lpppirpapsecy! thermakcandedtiant hy ntamperetingmdafiference

her mal conductive body (300) IXlner ein the HJ umar

REVRER abReRitt p\mngo%ﬁgno%é) Wil prapEEure kil eranse of inlet

SERAR AR T R, Al B v

] Iéﬁgn%%gm%fﬁ% a@gngﬁﬁ%lgé,? are installed wt h| n

cond and the thernal
i nsul ati ng structure Is installed at where close to
the peripheral of piping group with sane flow

di recti on BRIFH DIOSCREFBION OMAHEBRRA WINGS
according to the present invention; FIG 4 is a

sect FU@. Vi ehoefs #t GmBodiEtdat 6f conacstionlt U alpe piping (100)
schemati ¢ view of an enbodi nent show ng that

nitelien svitinghethermghstopign bedy 6500); ?/ con Bect sf t oht he

| | 101 I
cprn‘_ﬁiwgff I;#jﬁ?lﬁ'g’rn% gt@o%%g@ﬁ@lﬁtﬁﬂgf@ﬁ@@qﬁg s Cdbarepiang (100)
il Q“a'bt'!;‘g‘rsc Qugtt B8iGe b ot e 007 Ll WRerein the
%BMﬁ‘Hﬁér zﬁ Bnbifcdy e&&dfﬁ%ﬁgf {v Eﬁa W?lhl[%?%lg{ fRermal

asc cvrewo an-e oW ng
RioRh KO HEE r(g()g§ of first fluid inlet and outl et

t er ni nal '?101) ‘and second fluid inlet and outl et

ter fi@al3 (i302) stractdraly Beh¥@vbc PV RIVMGSHAOR) ahgt WAl by more
radially arranged U-type piping sections are installed within thermal
conductive cylinder, and the thermal insulating structure is installed at
where close to the peripheral of piping group with same flow direction
which concentrates toward axial core, according to the present invention;

FIG. 4 is a section view of FIG. 3;

FIG. 5 is a structural schematic view of an embodiment showing that
multiple sets of U-type piping jointly connects to the first fluid inlet and
outlet terminal (1101) of the common piping (200) constituted by larger
diameter piping installed at the core of the columnar thermal conductive
body (300), according to the present invention;

FIG. 6 is a section view of FIG. 5;

FIG. 7 is a schematic view of an embodiment, showing that piping

2
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arranged along the axial direction and near the edge
of the columar thermal conductive body (300),
according to the present invention; 5 FIG 8 is a

SRS ORGPl SRR RIS SpSh mo
i i di . et - ' AT t .
nfatad o0t 0 00 5L LG Sl e RO Rty

eolaimalr aldier nhe Sandutidcton RAEYnéA0Me dfpe BFRKRICo! :
segnent geﬁen t he secor(fd fnl ui d innl et t:émd out | et 1%)O umnat

tthemabto{dii2)ve sogdy (860, meanrdihg tpehe phetant Ghvédteon;
columar_ thermal conductive body (300), and the

U- t yiplér viaisya pegliony v(@0o) fdét.viken the two piping

seg s. s wavily arranged along the axial direction
andr[ﬁgar‘) is pachegatisivieweocan gmboditeatnehowtheat ithe piping

BN TR P07 o B TG B v
. ' i ' i h h .
TR T T ST b e
Sk o 5 SR It g i
s@inkidal Y( 1@ ang edagd P nat hﬁlea?g?i:%llgw est itRE SA4n{lBA’ thermal

t he edge of "'the 20 col umar t conducti ve body
caadhctinedaydi (g0 Ak the ddappe wav iig@nig' 800) HeGveen the
12 is a sect(%yog vj)e?w of FIG ﬁ DES%&% Tl Q:) MAI'N
CONPDRENT SSYINBOLS!s ®BVIlgarrangedelopigpihegexiall dirEctist and near
fluid inlet and outlet termnal 102: Second fluid

th eelzasd Bataodemnar fheraal conductiver bedy €30Qlaccording to the
fluid 200: Common piping 30 300: Col umar thernmal
PORFRE AV Yy 3 400: Thernmal insul ating device

S00% FN QR s SRR FIG. 9;

FIG. 11 1s a schematic view of an embodiment, showing that the spiral
piping segment of the first fluid inlet and outlet terminal (101) and the
second fluid inlet and outlet terminal (102) in U-type spiral piping is
spirally arranged along the axial direction and near the edge of the
columnar thermal conductive body (300), according to the present
invention; and

FIG. 12 1s a section view of FIG. 11.

DESCRIPTION OF MAIN COMPONENT SYMBOLS
100: U-type piping
101: First fluid inlet and outlet terminal
102: Second fluid inlet and outlet terminal
111: Thermal conductive fluid
200: Common piping

300: Columnar thermal conductive body
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600: U-type wavy piping 700: Central piping of Utype
spiral piping 5 800: Utype spiral piping 1101: First
fluid inlet and outlet term nal DETAI LED DESCRI PTI ON

[ HE P L MENTS The present invention
A0 ST i aNE i

elates ductive cylinder 10 installed

i(koR Ie | RhNg and | oop piping for being
}@rggt?;ﬁegmst&ﬂiageﬁjhogy?her mal storage body (500)

GOtp Osedp@©ivaiat pidthgt hermal  storage body, such as
shal | ow surface of %he earth, or pool, |ake, river,
odé¥akengtad pipmgaot UF-tyqed spibjledping n sol i d, or gaseous,
or liquid state; wherein the thermal conductive

S0 Aoy pe sgiral pigdngi th U-type core piping and 15 | oop
i.pi,ng.i s constructed through, that the piping segnents
gfllafiI: %i“ﬁt?W“étln{ett@ﬂéi%ietéﬁﬂmmaloutIet termnal of the
U-type core piping and | oop piping are directly made
of thermal insulating material, or thermal insulating

D ERTERT] DI R TRORPLITIon, PROLRL Ry T BN s

| osTHReqausenOfinl PRIAR! rEaRAUGH! 9N gﬁgfﬁgﬁfrcé@c%&‘ﬂ\écgviinder

pi pi ng segnents of i1nlet termnal ermn
omsthhied saih [Bigse Whes plﬁﬁiﬁgmén&%gﬁ%ir?{ﬁ%‘;fdﬁ gei@iﬁt Mnstalled
tenperature difference passing through. for the
whérimathe aheneki vetocadd ratety (5803l t@dpokéd &F tngperadottRrmal
pi pi ng and | oop pipinﬁ of the present invention, each
aforage hodyy paichi ps shalloss suodye iof theedarfthy opasmilndake, river,
t hr ough one or g@plre follow ng thermal conductive

PPEfiYy q1e19) arti etlueRifgts Br sSQb irrgaserbsughliquyd laggiiwherein
T e R
L RSl Rl RECTRLI P SERhB™S g it
e inGK GRARGSut BECRUTRAICST HIREUTR) pLEBJISIIRY &M Toop piping

are directly made of thermal insulating material, or thermal insulating

structure is installed between the inlet terminal and the outlet terminal; so
as (o prevent thermal energy loss because of thermal conduction between
adjacent piping segments of inlet terminal and outlet terminal on the same
side when thermal conductive fluid with temperature difference passing
through.

As for the thermal conductive cylinder installed with U-type core
piping and loop piping of the present invention, each of the U-type piping
(100) is used for passing through one or more following thermal
conductive fluid (1 11), including for passing through:

1) liquid state fluid;

2} gaseous state fluid;
3) liquid to gaseous state fluid; and
4) gaseous to liquid state fluid.
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tenperature difference between adjacent piping
segnents of fluid inlet termnal and fluid outlet
term nal installed on the sanme side when fluid 5 with

: i ' h h. which is . s

1SRRG, VELERES BORY N5t ChRkBoc e’ ' Grne piping
AT PEL R il ERDVATL SRt B 0L AP Ehygerion by
ttdne pehetindl di (feensliec benedd Wdjaddhllpi | RS Sdeideh difis %{g'ﬂluid inlet

the piping segnent of the first 10 urd inlet an

derrhetal teerdhilnad i t)icamdhdlhimsead]eat ent thei pimg ségrehén fluid
of the second fluid inlet and outlet term nal (102)

veislp et peiajutien sl Herengeopastiog sarmigdi, dehoth tise 1lustypred by
pi pi n (10% are in tenperature difference, the two
SEBIMHYcs 84y A2HeWIRgS:I produce thermal conduction and
in_thernma | oss

o 1 o T 5B 5 By s 100
(R, DThghL0% LA LA50E8! WIED" (UPEE b, gy sherml
e@aauéﬁweﬂmdglo g )ﬁpg%éiﬁgpgﬁe&gpNh%hp[gihgfsfggfﬁéﬂ%f the first

storage body ( en~t he codl uma

Clond uslst wadhndiet (8QRInAl § 10 Nphad lted a%!adeh@ piAfgtdRghi@lt of the
conductive cylinder installed wth type corée piping
aecbnddhiid pigpétngnadioutlee teheimal (1909regpedidebly (in8@)led on the
conposed of natural thermal storage body, such as

st sidesor the dJ-oype mepiwwr { )0 bargpooltempekature idiflerence, the
ocean, .etc, or artifical objects in solid, or_ gaseqQus,

B OIRIQIRHSSTREBLS Wil prAduce Hesrina!| consigsionand faratore result
flé%% wi,th tenperature difference passes through 25

i rp}agtentclr%yngqsnl et and outlet terminal (101) and

. . : . f
e FAEoPdrh dt Blpbatfdny RIS 02higle (100
hesalse vﬂthih%%'@ﬂuﬁﬂﬁ@%ﬁ&mga Qﬁs‘ﬁa\@&?v Bbaﬁ@bog&he&iin the
segnents of the first fluid inlet and outiet téerm na

¢aRinandhéingals eopddctilaitbdynl(800Rd pl_l@'ééﬂ efvitheh "theathermal
(102) installed on the sane side. 30 The present

stovage bodyrn(é6D8).es to a thermal conductive cylinder 5
Lg?tﬁggélgghgcrog@gng%‘/Qﬁer?r?aglecc?rii Likcr‘lgveaggd)l/ o(%ofiif iir?s%a{igcr{ at the
thermal conductive cylinder installed with U-type core piping and loop
piping of 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 artifical 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 the U-type piping, there will be thermal 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 thermal conductive cylinder
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within the thermal storage body (500) conposed of
natural thermal storage body, such as shall ow surface
of the earth, or pool, |ake, river, ocean, etc, or

Lii.gal. . ebjre [ ol of us; .or Liquid .
g{“&a‘?iel?a 0N FSEBe L Lorblflne hnf 5B pipig) Rildethe installed
[ I ok 0 i l.oop.pi pi [

A U0 Wk SRR OB 1019 BBpcl 8PPl AL e
Gtormpe bddwi shdh Bk nghall RhvetsukRIcET HRthRAMB! RUHOSE lake, river,
termnal, which are radial Utype pipelines for
pasainelct berntficehebgytd hr svighh, @agiscotBeor liguéd state; wherein
directly nade of thermal insulating material, or
thertharmphsonduciyesey limder astsll¢hsvdhl Ydtyp® betevpeping and
he inlet termnal and the outlet termnal; so as_to
E?%Ml%h@rmstrm gyraugsthes sheipepise sagsaerts of the U-type

SO IR 08 o GRETF S Tl e
ORI RO B PSR AL S G v

SranbAgat HRLIANR: PhatPPlag, Pﬂg%éﬁ%laﬂnlsw%g{gﬁgﬁﬁgtuyé G¥RAstalled

pi pi ng sections are iInsta withint

bendest tiveirdyd iordehal aRd thdeutlBefeFBlinknSel At fohSrevent thermal
structure is installed at where close to the

peeigyheoad lodcauispi of grevumlncohdsetion fbawedir ecjacnt piping
whi ch concentrates toward axi al core, according to the
pegivents ohviaeti rmingl @nd4 ougle tewviriadnowitbe efmel Gde when

. 20 As shown in FIG 3 and FIG 4, the nmin,
WWH&FI&G idpeithdgmpgsatwre diffesgseemassing throogh.

mad f type tubul ar body f.or the thernal

coniGt 1 Tt Rustietird) sstang VD I thit thie or more
: Wl (40 i f.or._being.i l ed,, . .

iR PhahEey Lo s 1P Har SssRbuRt e mYalLs R Fuge) thermal
APOSEF: saki-d ol Qi -+ 0bj : h; ,

t6 ﬁe Utypg&llglggik’néglﬁ%i%%) %eégp%lh@s?i&{iggf ﬁgibglrlsﬁ]ﬁe{&fganl}f d at

olferetcloss mb nhk {ddhe@n Gt fipinsesond Wit shihdl @éwadlection

outlet termnal (102), the piping segnents near the

fihish cbhoemtratek edwand asidll etre f eraurdalg (olk) present invention.

concentrated adjacent installed at the core of the

col ikgaf is hevegtioncossuef fVe. Body (300), and 30 the

ItO gf%@ﬂéﬁg%ﬁ%s’ F@&?r 3t g%ds%%&r.]dthf ltHic-zdniarH&ego%r;)don%%ttsl eafre as
followings:

---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 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 and outlet terminal (101) and the
second fluid inlet and outlet terminal (102), the piping segments near the
first fluid inlet and outlet terminal (101) are concentrated adjacent
installed at the core of the columnar thermal conductive body (300), and

the piping segments near the second fluid inlet and outlet terminal (102)

6
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are radially arranged along the axial direction and
near the edge of the columar thermal conductive body
(300); ---Columar thermal conductive body (300): nade

e SRy, s GORRICh N, TRLBH1T GBS s e TUEE of the
LR §h ok A é’(ﬁ{d&‘ﬂiﬁ/egc%r%!égfjd .shape sections, such

as circle, oval, square angul ar, or star, for

coat-HGolunends theemBl Peogddd® baad tBeol:hangBk of thermal
i nsul ati ng device (400); and ---Thermal insulating

devideeti4atjter ) eherbinahe ketumhai tiserinadl qendustivedsadye(300)

constituted by the follow ngs with thermal insulating

sppeeeimnan sguehiraswebl variops egdhetrimdhapersekctans, such as
gas,, or liquid, or vacuum

envel oped col |l oi d, , o
&@%ﬂg‘#ﬂa; Sﬂ‘&r‘l‘ebé@‘ﬁ?n@ﬁ%féff fﬁéf,vféléﬁOﬂHéﬁﬂhgilr’@ype piping (100)
‘ A Deby t

SRR Re 88l ing ﬁglfégg‘bmt(ﬁbﬂaiq”q;ﬁé oo ng. ?%00), |
Lo , . . | . .
oy oA AR E ATk B° PR | DR B VB i Thllating

andctie @bﬂétﬂ&t&?gil?@lﬁézl)ﬂﬂg?mégst\QfﬁThS ?ﬁ%ﬂ&it {Irfégﬁjathﬂi lffects,

and outlet termnal® (10 ch o

BUPh G, sodid, dexibR BEd§UbS Fodi! 8f cByeldiRdPEIE, gas, or liquid,
segments near the first fluid inlet and outlef

vervaoualim S1atju fer beyngrpdteccal betvecermlthd pepingt $eignents near
material_ or envel oped by thermal insulati ng material ;

bye Wyt Buid elehsodeouttsriganindlnd@atofnepct olichailetypopiping

LB ST Mo b o e ST 5o i of e
Shisifa’ chOmll Phistud N BBl Fod BeChifnal scervas near
P, SRR AT, A5 YA P L8 o] Tt oo
R i S e

jrdenbhy oeolenesingthal 010 Nedirbedy niddd o tidetalansuiaihbehaterial
term nal (1101) of the common piping (200) constituted

by chaetpgred oy anetreal ipsplating mettedidle dyatvatyhef thd abowottrrmal
of the columar thermal conductive body (300), and be
e atin@almicturer her sevnatidliyiradicingtthanual outtat loss caused

7 HBETTBh BRTastth etuarddGcerhoTRE angusiodhpgast fuid
380and outlet terminal (101) and the second fluid inlet and outlet
terminal (102) on the same side of the U-type piping (100).

As for the thermal conductive cylinder installed with U-type core
piping and loop piping of the present invention, it further can have
multiple sets of U-type piping jointly connected to the first fluid inlet and
outlet terminal (1101) of the common piping (200) constituted by larger
diameter piping installed at the axial core of the columnar thermal
conductive body (300), and be installed with the second fluid inlet and
outlet terminal (102) in radially arrangement along the axial direction of

the columnar thermal conductive body (300).



10

15

20

25

7 FIG 5 is a structural schematic view of an
enbodi nrent showing that nultiple sets of U type
piping jointly connects to the first fluid inlet and

ohi (16 ¢ ARt g RO T P bPb B RS Mhoing thas
RSk @JC& es‘étsabf'é!ﬂ%y}%% 8%1?1§CLorggoédHH&f teld st Auid inlet and

con tive bo ng to the present

ldm\ﬁ%ﬂtteﬂﬂmaﬁl(@l()@) o t%es@&h'n%h Vi §WeOf2 ) Gwitich A8 constituted
shown in FIG 5 and FIG 6, it is nainly constituted

by largdredismdtaopipihtapel pisp h:gi zétlt(h@)cdieroftthe cohenmal thermal
conductive fluid (I11) passin through, wherein each

spndhetive bpdy (BOP).nardord0)g iesthesptséol inveintign10
i ns dzed Wi t hi n the col ummar_ thermal conductive body
(30%& s aePlsm visay od Idkat%e or col I oi dal obj ect ;

Co Ao BingiEP s Sﬂﬁéﬂ%éréqgéﬁ M}l@é&?ﬁ%&we?i o] Rt two
GPITIRY B A0 TS Mok SORRBHIEF UL 3 passine
st e oo Bt 800, 8 g
T3t 8@ hwitHiBdhe anduRinRi- Be B 80O St Rdbady Y3 80T &%%@sed of

al ong the axial direction of the columar ~ therma

sohduthiever botlyida30fject; headhi vfthé IWHtdpe @hpt (IDDO) is jointly
outlet termnal_(1101) of common pipin (%a
phapeeedt tor He axdtallucdrialasf andeutisit U,ﬁmamait (Heh(}’rélof common

conduct. v (300),.,and is further installed with
Hzéngr{f%oﬁiwgt@)ﬂ HsePatitHEe i bYi leesqudeynger weing: ted installe

LTS I5Osphd hﬁﬂéﬁ?ﬁ%ﬁ%&%@ﬂ%%ﬂ%@@?@dﬁO%and i
A28 BERERD O AR SE T
§@%h@h{sy 1%1?1&%&}8%91 -aRb@Rg afc{f%%é alyidi T %dtﬁﬂl Y thd €@ lumnar

edge nnar con I ve body
(1204l endudhive beal UfBTRY); tther fikdt ﬂ@i@id%@ltel \é@ldb@GMet terminal

(300): nade of thermm conduct ive material, wherein

¢ hi) lgod fueoramadrhpipial (2004 us pixe dogidize (a,’S@zﬂ)cheaﬁf the columnar

col umar structure with various geonetric shape

dwemad eondageivealsody (00, and as fugthennestatled taributhar thermal
t f t the Ut i ping (100 and t he

?r}r%l q{gﬁ{g Flﬁg{geco%@é rl%é\ypg@ tbgéﬁg?m%agﬁgmer(lts nc)cu the second fluid

inlet and outlet terminal (102) of each U-type piping (100), and the piping
segments near the second fluid inlet and outlet terminal (102) of each
U-type piping (100) are radially arranged along the axial direction and
near the edge of the columnar thermal conductive body (300); and

---Columnar thermal conductive body (300): made of thermal
conductive material, wherein the columnar thermal conductive body (300)
has columnar structure with various geometric shape sections, such as
circle, oval, square, rectangular, or star, for coating the U-type piping (100)
and the thermal insulating device (400); and

---Thermal insulating device (400): related to thermal insulating
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30 --- Thermal insulating device (400): related to
thermal insulating 8 structure constituted by the
fol |l ow ngs with thermal insulating effects, such as

Bl SRS 0 ORGSR 9P LG ot
hetweandine ﬂpéﬂmgbagg ftfczaig )6E gpweﬁoﬁggmoﬁ Lgpag or liquid,

inlet and GQutlet ter ype pi

(cF0cmnandridderepi fol: heise PIEcHd begaer fige fipdio §ég{hgnts near

inlet and outlet termnal (1101) of the comon pi pi ng

tkoBecomd ffuod ibkit modsabidet tertéchlyl Olee)frlhpllﬂgype piping (100)

segnents near the first fluid inlet and outl
eafnRa i 9o enicrear thaderst fluid heletraind mulmam manal (1 101)

TENACEE N N TN T
e g ;ttl%z;gﬁeotg e
ST A P VPP P

E Gya dfsth@ a%@?/%r@?d&ul\’é 3 %dl?d]ilgrfg edh ?P?ﬁerlgéh Psed by

at piping segnents of first f

ti@mmaﬁ&ion(dl@llbn%&w&a%%m@ ﬁlbhigdseglﬁeh@(ﬁ‘th@qﬁs@lﬂl%@tin et and
termnal (102) in Utype wavy pipi ng (600) are wavily

autlahgennmadr{d [ Ohe cdxthal cathnent pgringn@tHaind hiec edgend fluid

of the columar _ thernal conductlve body (300),
selebpad myithes temeingd €5@1L i nvention. FIG 8 is a

sec n.yiew of FIG, 7. hovvnln Fl G 7and FIG 8,

thetPJr{‘ng' nyé%@péﬂﬁf@tl%r‘éeﬁ’s()%?@ £8l Oéi}m%léa showing yhat piping

SheeRLER TS dlid TGE Peuputdf oL S B dlidoseond fuid
L@Ef ahp B{?ﬁ? Uféd'}‘rﬁ?ltapkf‘maﬁh pUPEgrt)n% 6\991%/}; e@l'ggﬁ?g t6b8) are wavily

I'ng 1 ns

Qﬁﬁﬁ%@&' M%ngo% 6309) dpeenesesh®fhe! 'h% ® ﬁ& e?frthe columnar

I dal ject; the 25 teature |st at t

thearyn Adicoinda c(i60 Modys( 30N hycadacet ﬁf@ﬁf&éehhﬁw@%i(ﬁﬂ
be dte of i

direction and near the ed e of e col umar thermal

condlGt Bvie abwetyion( Bi@o) oﬁvFi[(B dpper and | ower wavy

bendi ng, and the both ends of the U-type wavy piping
(600 Khown e Hlfst 7f roidd 6l e8, dhd owtihecotrgrariondd are as

followings:

---U-type wavy piping (600): made of U-type wavy pipe body for the
thermal conductive fluid (111) passing through, wherein the U-type wavy
piping (600) is used for being installed within the columnar thermal
conductive body (300) composed of solid state or colloidal object; the
feature is that the U-type wavy piping (600) is wavily placed around the
axial direction and near the edge of the columnar thermal conductive body
(300) with upper and lower wavy bending, and the both ends of the
U-type wavy piping (600) have the first fluid inlet and outlet terminal
(101) and the second fluid inlet and outlet terminal (102) which are

interlinked;
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(101) and the second fluid inlet and outlet term na
(102) which are 30 interlinked; 9 ---Columar thernal
conductive body (300): nmade of thermal conductive

' | h I | duct i
(007 CHug P! ThRhiE, FRe, PRATAIGORE SRR L pP o Bermal
SUABECAcE HhARsal St (LS naPHR AU body (00

piabi ASlUABRE) s@fetutdevither ambud f},ﬁa‘éi(zﬁét&*i‘&gslqﬁlyé %@gt(i@g@,) such as

and ---Thermal insulating device (400): relate
biretmnbvahs&qmréﬁgectahf;ukm*yr(ﬁ camnstfot Woadinby thidhe-type wavy
followngs wth thermal insulating effects, such as
pmling,(éﬁl%éﬁinldl thebaymalomsfitdmg devierdlOpexhcol | oi d,

gas, or liquid, ~or vacuumstructure, for being placed
bet weg"rlﬂ@f!ﬁ?éi pilsuiinggierice (EA): 1oelates ftpr ghermali dnsulating

S B e S b Bl s
' . ] i al f .t —

BB, 0Tl o T B i
L SoSaEAL LS, B S i 3By o

tHhe fRspingd S8 ar tbhgirdal (301518 thelB-iyHeetyagRnini
out Iﬂgt term n%ﬁé{ﬂfgf?gdi E%ﬂgﬁr{?l rgagl)e5 o‘#] %ﬁe?jn%{ﬂe b ¥piping

(6150, avhiod amt eohadntratedenyjetopethseilédar nat axial core of the
insulating material; by way of the above thernmal

coBunaal tersialucondutivieobogybSANs inalll ther pihing ggments near
Ht DB 0} HOLH S rf g RETTIB b | DBE OF | S pel wedy piping
16 T el AR ARt L Sscond (L
s 5 AL IO 500t A i
e
ﬁ%ﬁlaﬁ?n@&trﬁbﬁlrépFMWSt&M%iW'f@@Mﬁ%QhEMﬁaI Eﬂ&lsg& }%g%‘zaused

t he pi pi ng segnent between t'he second fluid in
bytthetm25comdudtival béhoRdn hdjapkac ptbin%a;gagtﬁ%g@lfitgﬁg‘mt fluid
et Gocly petiatuferpiogi Ing] ¢ BDOPhebowsrarts fluidoliepiang outlet
1}2&?&&2& OI2% omr?elfjel syan?er: rs? dré:ggﬁl thae-l [(_)Jr—]tgyptehv?/a%)/( ip?gl)in%i (r6(%)((:)t).i on

FIG. 9 is a schematic view of an embodiment, showing that the piping
segment of the first fluid inlet and outlet terminal (101) in U-type wavy
piping (600} is placed near the center of the columnar thermal conductive
body (300), the piping segment between the second fluid inlet and outlet
terminal (102) is placed near the periphery of the columnar thermal
conductive body (300), and the U-type wavy piping (600) between the
two piping segments is wavily arranged along the axial direction and near
the edge of the columnar thermal conductive body (300), according to the
present invention.

FIG. 10 is a section view of FIG. 9,
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t he edge of the columar thermal conductive body
(300), according to the present invention. 30 FIG 10
is a section view of FIG 9. toAsshovvnln FIG 9

0Nl T BTG BBE0S s bl dfe Rejbo-abynpnseare as

the thermal conductive f|UId (I 11) passing
?Bgéﬁgﬁé wherein the U-type wavy 5 piping (600) is

used .for-1Pgé %vyn%ﬁzhg edomi: thhde b'ﬁ%-@?%@st A @)‘% By for the

conducti ve bod conposed of sol

¢lobitnodl d@dmahmte.&i ﬂut(he | epasyigg itsrdupat \’Hlﬁeh’r TP B Wy wavy
pi_pi ng 8600 is wavily placed aroun fhe axial

ol pieet i GO}and ngeal fohebadgeimstalide wishimmbe thlenmedr thermal
conduct,i ve 300) with upper and | ower vvav

Béﬁgilh@vet }b&ﬁﬂf)bm@msqdh@ fisodighetato araogllpideil nepject; the

ESHTe inifal 8 U fé{@d&%ﬁafm'p%g‘? 46005, as:%&lw%&té Ao staund the
é;‘gaﬁm%mﬁh RAE Bt e 4 BEE0r thDeothil BB Bfilkgiive body

|
%@G ugJ gteelgl% f%\éﬁ%ﬁa r% ﬁrggbc%tgl grggsang the U-type
Vfﬁ?rh@qmmefﬂh@ ﬂrétrﬁtﬁtd ét Qr‘x’d l()%l'i el %r‘i‘hﬁ‘%‘l (101) and

5 I's pl aced near periphery of the col umar

trlnflseaj)nd:dhddcm [atearid dyitleBA)minAnd Ohevidchyhe MA¥Minked, in
plplng (600) bet ween the two pi ping segnents is

wevich yharpipnge de@honty of ke diisalludd nelet izod caut@btntearmm:lde( 101)
edge of the columar thermal conductive body (300);

13 pasedninea theesarder ebtleeol wanbb&w(rmia)ondma@eobody (300),
hermal 20 con tive terlal wherein the col uma
f}FePlPéPgéSSHLF‘qu%? BB §9@<yﬂd i el St Angrowletiermnal (102)

! rrrc%afrécazfp&z@@wrrz ﬁasﬁé.ff 8 45 E e by (G00),

SR g T S e
dewiise Ardded ra@dn@% et @xleﬂeﬂ%htrbﬂsﬂhét hog: t?rﬁ ecri]%? of the

structure constituted by the follow ngs wth
colwhadi thgrefal eohductiseidbdgs390)i d, flexible body, or

foam or envel oped colloid, gas, or Iiquid,

-—Columnar thermal conductive body (300): made of thermal
conductive material, wherein the columnar thermal conductive body (300)
has columnar structure with various geometric shape sections, such as
circle, oval, square, rectangular, or star, for coating the U-type wavy
piping (600) and the thermal insulating device (400); and

-—-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 placed between the piping segments near
the first fluid inlet and outlet terminal (101) of the U-type wavy piping

(600), which are concentrated adjacent installed at the axial core of the

columnar thermal conductive body (300), and the piping segments near

11
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or vacuum structure, for being placed between the
pi pi ng segnents near the first fluid inlet and outl et
term nal (101) of the U-type wavy piping (600), which

958 SEOSERLRS LR PR L B PR v
(o0B1}, : BERP05H bPSSSRAD il hele gty i

figlet Qt@lidrkmtwttéhinmﬁqu by di ﬂlé@twi Rhag of l%ﬁ@ﬁﬂ&lsi n@ﬁ?&ftiﬁ%@laterial

first fluid inlet and outlet"termnal (101) direct
radavefopdie biyatheimalimdul adngateeiial; bpivanyeltiepadoby thermal
thermal insulating material; by way of the above
tingilatingSstiugurationgubstantinllyaediiomgs thestratdnelrgy loss caused
redyci ng thermal, energy | oss caused by thernal ; i
dondgeriadsopdugien hedpaeemdiaent iy eyhegmentss of e first fluid
first fluid, inlet. and let term nal (1Q1), and the
dulednand | ket dpgninghd 1)1 Shd rﬁ%%qlé(g@rz% tafstcmed outlet
- Si U-type .wa kPl N 600).. FI G 'S
188N LF02) ohdfe ShERGRB AR LR B pinheY SR
Spi I 0: i pi : f i Q.0 Ao
SP! A, 0P LA SE0TRC, frt BRIl I AL i
Pibing! sé@nehp A théOfdst! Muld IVBE Pl 61§‘ﬂlelp!té%hﬁﬂa%j $101) and the

spirally arranged al ong the axial direction and near

sheomdigduief itlee argboloupeartcthatalad 1 ntudyityee badyal piping is
(BQOT, according to the pr esenE?B( i%enti on.yplfksmlél prz 5

spirallgeatriangedi elongf the Gaxiall. difsctahmwmnd mear Ghd kdgadof the

FIP 12, the main conponents are as follow ngs:
columpppethepmadl cpngueisvg sbody Y, oficeendypg  &pi thel present
pi pe body for the thermal conductive fluid (111)
PREHY t hr ough, wherein the U-type spiral 20 piping
(80@)~ s ~used bei ng I al,l,ed within the col umar
the??lrg‘slczoﬁoaué%%[?& EI&‘@O{%\S@ 1c!Orrposed of solid state

or [ ‘abjreet ; 1t f ure ikf.that t

spi :pgﬂl S%:Og\ﬁ{néﬂ( Jggg) %lsh‘g‘éiu rPgﬁ'yq% é@%dlthgg}%u%ﬁnygég&g are as

@xlil@xlm[cﬂgg;ecti on and near the edge of the col umar
t her mal " conducti ve body (300), and the both ends of

the U-typeesgpiral pipimd (R0VI)BRAIdalE-thee §pirslt pide tfd_dgi fbr the
inlet and outlet termnal (101) and the second fl ui

thareral arna dowt ivet fluide Infi Inghasg t@2dhrabiphh wdreeein the U-type spiral
i nterl ié]ked,, in which the first fluid inlet and

piping (800) is used for being installed within the columnar thermal
conductive body (300) composed of solid state or colloidal object; the
feature is that the U-type spiral piping (800) is spirally placed around the
axial direction and near the edge of the columnar thermal conductive body
(300), and the both ends of the U-type spiral piping (800) have the first
fluid inlet and outlet terminal (101) and the second fluid inlet and outlet
terminal (102) which are interlinked, in which the first fluid inlet and
outlet terminal (101) placed at the top end of the center of the spiral
structure directly leads to the bottom of the U-type spiral piping (800) via
the central piping of U-type spiral piping (700), and the second fluid inlet

and outlet terminal (102) is placed at the top end of the U-type spiral

12
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outlet termnal (101) placed at the top end of the
center of the spiral structure directly |leads to the
bottom of the U-type spiral piping (800) via the

{\pI f . iral pipi , dth
SERb A s R Reup 3 e B et "t B mnat (1023 s
I . . Lkt ' 12 .pi pigd
Phocs Gt BOrRRL ShatDEaYe! YRR IANEY: ohBpRL dremal
‘t@?ﬁi‘ﬂ:‘éﬁ:ﬂé%g@gb&lﬂ%@)éingﬁg%&ﬁlﬁrﬁgrtH@llmaic by e%%ddvy(som

material, wherein the columar thermal conductive

({BRO0olunasac olrutmae ®ithuehkbasWddmyaid %Hﬁ]a@%‘é@ﬁbh‘s,c such as
shape sections, such as 5 circle, oval, square,

rectenguhbr squarestractanfotarg aat isteg, tibe dddiige tis®i Uakype spiral
pi.ping (800) and the thermal insulating device (40 )p;
anping (Stibrandl therbarmel mpudatiing ey @000 ptuad ed t o

thern&‘L insylating. structure constituted by the )

f ol I"owi HEE1ak W HeRgmeyiesul(4P0 g reletedtte, thewaal dssulating

R e T L
o> at - i pi t. .

SP STHTT00,TELS h BEB D 0 s
ity SBUE, Sk o1l OF (LAY i e

flikgpe fopitad ;bip'irg% (300) it kigs [UQE/F%: ”ﬂiiréllﬁiﬂsilrg%i(?r%), which is

directly nmade thermal insulating mate
pivedopethdyxidlecorel of nisellcalimgat Shemher tehdugivd Body (300)
thermal insulating device 5400) is placed between the
anelylsads pipr &0 the giray flddanlelr s duited tneamalHd Oddges directly
t he, col.upmar _ thermal conductive body (300) spirally )
mpda 9f JRRtah insdaiing matakal osssyatpraduby thersel dnsulating

B B SR R B REaly yeen
05102 R PO b0 AL AR A58 00d
(958 sonntiid SR RelvonE RIS Bk BB S fo

bbeombtiugdnigiet bhe Gam® torinyRe SU)alnd MePpi ’
| eadi ng uplt o the first f[I ui d (lqnl gt nand o%@?%é%gg?nem of the

cemtminpdpiid @) U-typadspite pibing €76p); tal W@'gﬂ'bfh@le(ﬁ%»e thermal
| eading to the second fluid inlet and 25 outlet

tsubatizg depoey (400), for substantially reducing thermal energy loss
caused by thermal conduction between the central piping of U-type spiral
piping (700) installed at the center of the bottom of the same U-type spiral
piping (800) leading up to the first fluid inlet and outlet terminal (101),
and the U-type spiral piping (800) leading to the second fluid inlet and
outlet terminal (102).
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13 CLAIM5 1. A thernal conductive cylinder installed
wth U-type core piping and | oop piping for being
installed within the thermal storage body (500)

d of | th 1 body, h
Shal o surface 5 of the CHARIRSE pool” Take, river,

_ of the . . et
o5y R ChaR LU RL B S SAU Sl E8REBlng and
cyl i ndgp pipiicaldreseinbtinstdfeuPe M ﬁquHgérgghgfgggmlg%O@ody (500)

piping is constructéd through that t

segmenhsp@ed bliindtirl ehetrgalmsahge dodAOsueHtdethallow surface
term nal of the U-type core piping and | oop piping are

10 diofelbel yarthder gfodlhdalkm| rives ubatam gtopoeraréificadbrobiects in

thermal, insulating structure is installed between the

i nl eOtidy AMgRseMS, tave liquid etater evhenedn ;theothasntad conductive
revent. thernmal .energy | qss because of ,thernal . )
gond&é’ﬁ‘ﬁgﬁ" b&%gﬁa\fﬁ@cgﬁttﬂa?ppﬁ@ SEGHEht 3nGf QG epiping is

termnnal, an utlet termnal. on the sa ide when

t ner s AtbbER Gk e Bio s Setingalar b MR terminal
di ff e j : : L el.h..eac, .

U 1y e RaS BB B8k, PR REREPhiBRA Bl o diging are
t her qgd ngglel ' : LG Ahr . . ‘

i ncl %eﬁf}? 1) 1 3&%"32‘?% g@%’il’g@ﬁ%&%ﬂ’sgg@%’&%‘é dnsulating

f1ui diruefind) id i igwiallddo laageenstisd antet ltthfinadndnd4the outlet
gaseous to liquid state fluid. 2. The thernal

condterniivel;cydiasder piraserd theamaltdnddetylss closeuge pbhghermal

and | oop piping as claimed in Caiml, including the

st r uEPRFECLig SrEWisenvrljaeentopingdiegantarafainjet terminal and

condBatPY BEfine R ae Feans nia nbepahermalapadnague uid with

S BRI PN R 58 Rk et on

i BaSerASt LR DIEEE (1963 GRS U, T A plowin

madet|@frntd opRubl el ridRady ) HassihBehtEHBheluding:
1) liquid state fluid;

2) gaseous state fluid;
3) liquid to gaseous state fluid; and
4} gaseous to liquid state fluid.

2. The thermal conductive cylinder installed with U-type core piping
and loop piping as claimed in Claim 1, including the structure
wherein two or more radially arranged U-type piping sections are
installed within thermal conductive cylinder, and the thermal
insulating structure is installed at where close to the peripheral of
piping group with same flow direction which concentrates toward
axial core; the main components are as followings:

---U-type piping (100): made of U-type tubular body for the thermal
conductive fluid (111) passing through, wherein the U-type piping
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30 conductive fluid (111) passing through, wherein the
U-type piping 14 (100) is used for being installed
within the columar thermal conductive body (300)

CRPTINY JED TBS AR SR Y ol
out| % cob e AN A APEEUdyf ] ol gt

first fthohbf theell-@pd ;iﬂﬁiﬂlg‘(lﬂ)@y Phoahe f{répﬁhiﬁ?'h?lﬁé and outlet

concentrat ed adj acént stalled at the core o

col umagrniinet a0 | T andtied syeodddnid 3ARY andrnslittdige fhRia1g102),
segnents near the second fluid inlet and outl et

t er mi néhe (EipDg acgmeati achy tharfirahdbddalndeigandheowbdt alerminal
direction and near the edge of the 10 col umar
t her mak L @bhduet icpaceaidgicd3calacent- dastalndr at nbemaiore of the

Sy NN T I e -
ooy B0 (SsShLTIG, BICLEY St RefEhLEHEy) ar roialy
R T R e R

(400) ; calfnnar terMlcohaastiae imygg‘r?'s()?e (400): rel ated

to thermal insulating structure ituted by the

f ol | ew(gamwat h tlidretatalcondsiatiati rhﬂ)dyef(IB@@t).S,m%d@h ofiSthermal
solid, flexible body, or foam or envel oped coll oid,
20 gasgconduttivuimataraly avbereist thectcohenntorthbanal conductive
pl aced between the piping segnents near the first
fluid PRABL(3END kst celumeampiracture oyith wirieusc geomettie shape

U-type piping (100), which are concentrated dj acent .
ins%/gl &}P%s,t%g:%)gsaplrg .eO%Rl ¢ BEHAE) Jﬁﬁ@ﬁgfv‘i@'r mel star, for

the secaiine3ny (1i7an w ERLRIRCHRLER, BRAF P 6Bhagovice
each ot4(§ e gt ype piping, or for being substituted
by the pld;}i’ng segnents near the first fluid inlet and

out | ﬂﬁ}@flﬂiaﬂaihs&l?a@il% ek Rl :(MOU?.d%%ft%d htr%r)ralrﬂﬁérmal insulating

insulating material "or enveloped by ther
i nsul astirogunat esrsaitutedy byayh®ffollowings with thermal insulating

effects, such as solid, flexible body, or foam, or enveloped colloid,
gas, or liquid, or vacuum structure, for being placed between the
piping segments near the first fluid inlet and outlet terminal (101)
of each of the U-type piping (100), which are concentrated
adjacent installed at the axial core of the columnar thermal
conductive body (300), and the piping segments near the second
fluid inlet and outlet terminal (102) of each of the U-type piping,
or for being substituted by the piping segments near the first fluid
inlet and outlet terminal (101) directly made of thermal insulating
material or enveloped by thermal insulating material; by way of
the above thermal insulating structure, for substantially reducing

thermal energy loss caused by thermal conduction between
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t he above thermal insulating structure, for
substantially reducing 30 thermal energy | oss caused
by thermal conduction between 15 adjacent piping

Cro afiions et emety ot st tesldta b g Sl terminal
(102) TOYF%ndsﬁl@e g ﬂf.ud &l eltj'a%pgpﬁéf)'t&g 1&%@?@%@ on the

The th conduc I've cylin dert st al'8d M

core pispidd0side 09 @' pg @posl aimed in Aaiml,
I ncl udlsng tshle s(??ﬁgtlgrg @ﬁ%‘rg@ I‘I‘ZHI pl e sets of

3.t yithepihpirnenlj comduiativeonntatier igsthlied fwiht U-fypd dore piping
inlet and outlet terminal (1101) of the common pi ping
(200pnd W hpipsng casstalaimted! iy Clangel , dnahmtieg fiepistgicture
and installed at the core of the columar thermal
condidigre padNilecels ohrd-typer@ping jomolyi sonaeesyto the first

IR B AR P M e Qlﬁ%é’éﬁéﬁﬁgﬁggﬁxdﬁé%g (200),
b VB AR st Byt BB e B Pt SSshEd at the
Consicd i ity ) MRS ALl AL, O i
j 0 Nid yngipl mmy%r%ﬁtﬁ@dt B§ A0 1ddsk Stwd 'wutgp' g&dggngmoo?] for the

outlet ter conmon pi pi n

is cdmstidl Lttcﬁﬂimmeaﬂgﬂf (pll BNpARin@ithtdighanshémRst ahbBbf the
at the axial core of the columar thermal conductive

body U-808) piing (190)i instseld &t beinly iisealkelonithifil thiedcolumnar
inlet and outlet term nal élOZ) and pi segnments

r adi Hhernareensdivel bady tRB0 coanpatedee soﬁdcﬁta&eher 2olloidal

Pl GoRteRaghet G ety e pi g (ODlok jaind f%ﬁmcted to the
{

ol st ARRL b PedCSuR ot MEill @ honf STeinmols pining (200)

i nst glied ju &Ighsttpﬁteﬁhﬁg"ﬁkgéina%ﬁé eﬂg) gﬁié%%gnd( Ahg&%l ed at the

bet ween t he

i nl efxRNcdRut bethd Qfdﬁiﬁﬁ‘ﬂax (th@&haflcopdeltide lﬁd@y FE?OO?T, 4and is

pi ping (100), and the piping segments near seco
f1 ui thstalid@twahdheusdwind €luid nallet( 402)oafere@emishlt YP@Z) and

pi ping (100) are radially arranged al ong the axial

di r eptyiing sepineetar rachelledgeaded hdong the axial direction of the
columnar thermal conductive body (300); the first fluid inlet and
outlet terminal (1101) of common piping (200) is placed at the axial
core of the columnar thermal conductive body (300), and is further
installed with the thermal insulating device (400) between the piping
segments near the second fluid inlet and outlet terminal (102) of each
U-type piping (100), and the piping segments near the second fluid
inlet and outlet terminal (102) of each U-type piping (100) are
radially arranged along the axial direction and near the edge of the
columnar thermal conductive body (300); and

---Columnar thermal conductive body (300): made of thermal

conductive material, wherein the columnar thermal conductive
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col umar thermal conductive body (300); and
---Columar thermal conductive body (300): nade of
thermal 30 conductive material, wherein the col umar

th | ' 16 bod 300) h | .

St uct eEOW B shlrgBatsticinan gy ValERs romaisnshape
I beiogyakye (angul r.star. for o

22; : Lg’eﬁq‘%ﬁ%ﬁ %}‘p@q%ﬁa&ﬁ?é&(ecfa%ﬁg§ﬂ§51;eh§fetcﬁaéf§s,gw,°{n star, for

i nsul at. LO6_ : o I, i N . ‘
devi cetcf)%ggg?mkze gyég%@rﬁy%@ a?%iﬁ?atﬁ?rlﬁghi gﬁpﬁ%&%gewce
consti (yoey dng the followngs with thermal insulating
effects, such as solid, flexible body, or foam or

envel-ofidtronil | pisdlatigasdesace | (409)d, rebatedacyubermal insulating
structure, for being placed between the piping _ .
segnentirugbae coestdatashdyf Ithe dfoldwingsndvidutthetmal insulating

L?LTnS?%@éﬁse %%Jgﬁ)r@égolw%eﬁiég&&,%rggqafm}ggg g&&%b?& golloid,
bel ng. 2SO (SR B “EREVE STHEN BeqfeinbSndblacerdbetween the
mmde. oP W e e SBRal the SasbBH IR shER A sl érminal
St ruce o AEPYE i CHTR BIiRE (100 SAdBE ifbidd SeaReHS poar the
t her malfirsOAGUE ihIRP HRL WaEBL &él%il@iaj?i(ww?%@"ﬁ;ﬁbsccﬁmﬁe&? piping

first fluid inlet and outlet termnal (1101) of
conmon (PO, ng fof Bl sulsktithedsleg ahd pipiukdelonh@its aedr the first
outlet termnal (102). 4. The thernmal conductive

cyl i ndéhid nistell lred wirtlat Uetmppralc 6t @1 pidpiautly 20admadf thermal
| oop piping.as claimed in Jaim3l, including the .

st ruct WS atipg neatarieher gnyelnpesklyrsieranalfinglating material; by

1u'e o ol SR Lol o8 a0, (s pocond,

P13 £800 9" LInLEAITREL L0 A g o e

conduCT YRR oo 0Bl LOE, ) RUEGTPORSELS ifdPpivng

U-type(2@yardl fie feéndi@hid et and outlet terminal (102).

4. The thermal conductive cylinder installed with U-type core piping
and loop piping as claimed in Claim I, including the structure
wherein the piping segments of the first fluid inlet and outlet
terminal (101) and the second fluid inlet and outlet terminal (102) in
U-type wavy piping (600) are wavily arranged along the axial
direction and near the edge of the columnar thermal conductive body
(300); the main components are as followings:

---U-type wavy piping (600): made of U-type wavy pipe body for the
thermal conductive fluid (111) passing through, wherein the
U-type wavy piping (600) is used for being installed within the

columnar thermal conductive body (300) composed of solid state

or colloidal object; the feature is that the U-type wavy piping (600)
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t hermal conductive fluid (111) passing through,
wherein the U type wavy piping (600) is used for
being installed within the columar thernal

col o1 d el aﬁ:e&%ove BF 8%l qifgticf@fhe B@evéfégﬁ of the
pi pi ng (608 r]tﬁehﬁ cﬂk/gcl?(ﬂcg?r( pg Nl ?ﬁ%@ngpd ower

di rection and near mar

conductyj, B@Hé{u{gg%% ﬁNetIBbt‘l‘l s &hehd g"ﬁf ydaigmg (600)

bendi ng, d th ot h ends the U-type

(600) Hageehthirstithsid follet Qndl Rhelet QBﬂnM'(QUi? Qnal i second
(101) and the second 5 fluid inlet and outle

t er m ndluid 10R} ankdi @itletrterinmear(ll 03k ediich arCohtentmaked;

t her mal _ conducti ve body (300): made of thernal
conduciGalsntrethamahernaluetivee beslyunt380)t hesadel of thermal
conducti v hody (300). has cqlu ar ?t ructure with

vari ou§0§gé%i"?l’@aé¢ﬁ%‘e WEEERINOHY colignngs dickape, conductlve

BY? lybe%%?\yyaﬁﬂbe tan Slnahlé{‘fiﬁé”?h@}tﬁ;Y%rgﬂ‘iﬁ%%bn I‘iC shape
. . i

RGeS R 8? a.‘sngﬂ " oyl St e (0R star, for

by the cBth?%@?@e@ ple™ Eg d@?ﬂm$ 'E? Z]tahﬂgtheefﬁe?ﬁfa? ‘jnsu lating

such as sol or envel ope

col |l oi devike @a)); ghd! i quid, or vacuum structure, for

bei ng pl aced bef ween t he pi pi ng segnents near the
first--flherchal ninstlang addies @0y nalat¢d o) thefmihensulating
U-type wavy piping (600), which are concentrated

adj aceftruciurst epnsiitusad the thei ol laswingsotwittheheohahmasulating

LQSLe”ﬁ'@lgf%E%%r“s%%hf i@i@\zcﬂq gl%dbcPﬁ]d t 0?2(%' giialeped colloid,
bei ng. BSHEF R aoby HERRT FEPE e ot Snafibed fistween the
First %hﬁhg §§glﬁént§ﬂfeatl OcHE'fﬁIs ek ARk a%%ion}& léjtI {aeg%dbg (101)

made o I NS erlal or enve

t her mafritRs Qﬁ-@ﬂb@%d@ E Cg% ? (6@?&“@%1@2 aPJ‘%oﬁF&f%‘?&ted adjacent

t hermal i nsul ng st’r r substantia
reduci hgsthled aathe?bxiahensy of dss csRusest t@ﬁéllﬁlﬁ%ﬂﬁﬂuctwe body

conduction between adjacent piping
(300), and the piping segments near the second fluid inlet and
outlet terminal (102) of U-type wavy piping (600), or for being
substituted by the piping segments near the first fluid inlet and
outlet terminal (101) directly made of thermal insulating material
or enveloped by thermal insulating material; by way of the above
thermal insulating structure, for substantially reducing thermal
energy loss caused by thermal conduction between adjacent piping
segments of the first fluid inlet and outlet terminal (101) and the
second fluid inlet and outlet terminal (102) on the same side of the
U-type wavy piping (600).

5. The thermal conductive cylinder installed with U-type core piping

and loop piping as claimed in Claim 1, including the structure
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segnents of the first fluid inlet and outlet term nal
(101) and the second fluid inlet and outlet term nal
(102) on the sanme side of the U type wavy piping

t her mal conduc nst al |

Geh "Kh‘i‘clﬁﬁér}&’owlﬁgéﬁﬁﬁle“ﬁ@ BEL S B Shiey e ey et saminal

ot pi 160 LA B WA wltpic FHGRhIS Rl RERSHE beffer of the
ter ch mnéllot"r?eli cb}’lﬁﬁc XY Bl rlg()@ 00)e e oment
dﬁfc?l %{;

near t center 0 the umar her mal” con

body béﬁQ@én thBesd@:'oﬁtlnﬂuwgmtan@%d’éﬁz@ntehﬂ%aﬂegmﬂ is placed
fluid inlet and outlet termnal (102) is placed 5 'nea

t he peni pheperphethefcibleuovamtdetitend andidictive bedy (300),
(300), and the U-type wavy p| pi ng (600) between the

t wo pnpllthg Wdymenvavy ipspusey (600 )abetavegedihel ong ptipimg segments
axial direction and near the edge of the columar

t her MaWavshdaizanged BRRE (Boexial td1eeqtmmaa@m@héh¢ sdgeef the

Oty Beltiog Biostadcidust R Body H0R theo b syabonents are
flui %a(f%éé%,)lﬁggzw ng through, wherein the U type wavy

pi pi used for belnglnstalled within the

columer JerY) SANMEBITE DOty of R} pcamRsH oy for

the U thehavynBheing ﬂﬁ@@)(ilﬁ P 'thﬂ@g}?dwhezem the
around the axial direction and near edge of

col ummaf-tstgee mwenly pqmﬂgc(é()&) Bodyed HBQ)be\l\mg finslttalﬂ%ﬂ W’lﬂ‘un the
| ower wavy bending, the both ends of the U type wavy
pi pi ngcoBEOpar ﬁwmalr@rfdu%}tvefﬂmniyj (BA0prommbsedt dfesolid state
term nal (10 and the second fluid inlet and out] et
t er m n&f QO] almw, she eaives IS Hmdheulﬂrtme Wﬁ\t}hptm@g (600)

erm i vayn plaved gronsifieoaris| fircgtif snorearia ede of the

e OISR S L A v

o sl BN, PRRCANSAOSIT RIS 46 pivine (600

U-t ypehaey Yn@iRbNAWB9R)et and outlet terminal (101) and the second

fluid inlet and outlet terminal (102) which are interlinked, in

which the piping segment of the first fluid inlet and outlet terminal

(101) is placed near the center of the columnar thermal conductive

body (300), the piping segment between the second fluid inlet and

outlet terminal (102) is placed near periphery of the columnar

thermal conductive body (300), and the U-type wavy piping (600)

between the two piping segments is wavily arranged along the

axial direction and near the edge of the columnar thermal
conductive body (300);

~--Columnar thermal conductive body (300): made of thermal

conductive material, wherein the columnar thermal conductive

body (300) has columnar structure with various geometric shape
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25 between the two piping segnents is wavily arranged
along the axial direction and near the edge of the
columar thermal conductive body (300); ---Columar

thermal _conductive body (.300): nmade of thermal e
conductEhHORR MY R 35 \GEIE ©'iohe SO ateel i OF Star, for

var i ous Oy aaater O it Py oBBUEE: DT s S lE e Sutaiing

oval , ; c gular, or star, for coating the
utype%@%%@h%ﬁ?%m and the thermal insulating

devi ce TPl BARGlatind NgEVIBE (4T8Y! akldigd dgy itBerh4PQhsulating

related to thermal insulating 5°structure constituted

by t he sfroktirel ogsstwiutdd tinerthal foltewirisi rdth ehbaeus, insulating
such as solid, flexible body, or foam or envel oped

col | oi ¢ffectrasuchrasl SOdld,cﬂemglwb@dlwmsfaam,tmreavcﬂoped colloid,
bei ng pl aced between the piping segnents near the

first £08iarilkued, angyasubnesiielienior paiop) plasedt briween the

;J;:ljlt reeniPing feedhaftsairanhenysb i Tebtarer opfe forminal (101)
ol S b SONGAS B 30 SOt ducn
outl et jtenmaal tia Q2] %‘;(J)i}é"{oﬁﬂﬁ’@c&ﬁl‘fﬁn&’ﬂ MePGhaf gg%uc?g% body

for being substituted e pI plng segments near

first Eﬁ@lﬂ)}j arid ehe %ﬁ?in@%@gﬁﬁedt@?ﬁ@aﬁ‘aﬂle( 38dondiMmaat Iilet and

made of thermal insufating material 15 or envel oped by
t her mabutloswérahirnag (MLgroL-tye waywyobipihg W’e or for being

thermal insulating structure, for substantia

reduci Agbstiisterhiby éremypingssguantedeby thadinstifluid inlet and

First pUORUTTIIBE! 4h! bdimeetor Seared TRTOR) laddating material

second {40 O AL BE L (152 00 L0

|to |h S |r g‘gatheaﬁ{c}\q lu g{o%l\f%ifgg Légtﬂgtgtﬁ&%,gl? agltlﬁgt%titgﬂ%uﬁggﬁnéo tfermal

segrent N e FEr et P FSARP LI GEbp R cdll BUent piping
segments of the first fluid inlet and outlet terminal (101) and the
second fluid inlet and outlet terminal (102) on the same side of the
U-type wavy piping (600).

6. The thermal conductive cylinder installed with U-type core piping
and loop piping as claimed in Claim 1, including the structure
wherein the spiral piping segment of the first fluid inlet and outlet
terminal (101) and the second fluid inlet and outlet terminal (102) in
U-type spiral piping is spirally arranged along the axial direction and
near the edge of the columnar thermal conductive body (300), and
the main components are as followings:

---U-type spiral piping (800): made of U-type spiral pipe body for
the thermal conductive fluid (111) passing through, wherein the
U-type spiral piping (800) is used for being installed within the
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termnal (101) and the second fluid inlet and outl et
termnal (102) in 25 U-type spiral piping is spirally
arranged along the axial direction and near the edge

? L et PT:.I Ot Jél%l%@ﬁ@%ﬁég?%nig&?vgﬁc})Béyn(g@%\f %300%%1@0? solid state
spiral &'c?ﬂhmdzs 8(96})cct Wﬁ?q’eg{t%r? ; gl?a(et il% ggg'sﬁ?ral?%%mgp (800)

for the er nal onduc i've

throughy g el !g ?‘Iaﬁ:@& atégnHJ‘ﬂ%p@uﬁﬁHh‘%%gBhpérﬁg n%§10@l%e edge of

used for nstalled within col umar

t her malthe eptiuahiv ehdraty doRRkticenmase EB@IT) st teBRhends of
or colloidal object; the feature isthat f he U-type

spi ral thé dil-tgpg Sp(})al pisinep( 84 yayd doedirsr Quid itlee and outlet
axi al direction and near the edfgf1 of the columar
t her rranem@mbéwweab@dbe ssoond fhnd inkes dywt hudedterofingl (102)

hret § 3§4e{egflltetrtéﬂiﬁ?&allr??‘221%1%1%@ Hhs' Buibrnldtt ana outlet
it or 1 Cogtal G oah IR st heaton FRIGOT AhS cemter ogthey spiral
the sporspAigaeatrdedls s Ruh QLolq D55 Shirdf pivine
the U (308) $pi AR c&‘ltPéin}glrgﬂIQ% @0@)% as;hfbg ;ﬁE[Hg’ g’vo% and the

pi pi ng of U-type spi ral

fluid seteid dndd et ahdtarthdtnetm(dkAN 003 iPhhreed Attht hep end
top end of the U-type spiral piping (800) spirally up

i ts owofithe U-typespuaingipind €8 0@) ssionity api 1V$O*amdym

(300): made of thermal conductive material, whe

the cofwrtiamar hdhrmalc swadective bp@lybc{a@()ason)adha@f thermal
col umar atructure W t.h VﬁI‘IOUS geonetri c shape

sect i oRSNAUEIAYE Juataral) evherean  theg e ténn%cthﬁﬁgal gronductive

o o o g P SRy bR by PGB8 shape
neul by 90 uE B0 SN oReerbuantoy RERl Bt off T for

with t BS&%’[@% th@S[B‘lt?gb%naqfﬁlﬁ\%g (3005 Enésth%"th'egma ingulating

flexible am’ or ‘e ped col 'l oi'd,
l'i qui ddeorce\(a@(}gmamj ructure, wherein the pipi ng

segnent of
---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, wherein the piping segment of
the central piping the U-type spiral piping (700) of the U-type
spiral piping (800), which is placed at the axial core of the
columnar thermal conductive body (300) and leads up to the first
fluid inlet and outlet terminal (101), is directly made of thermal
insulating material or enveloped by thermal insulating material, or
the thermal insulating device (400) is placed between the U-type

spiral piping (800) around and near the edge of the columnar

thermal conductive body (300) spirally up its own run leading to
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the central piping the U-type spiral piping (700) of

the U-type spiral piping (800), which is placed at

the axial core of the 25 columar thermal conductive
body (300) and,l gads .up.to the first .fluid.inlet and ., .
out et %l?%rsr%cﬂgfi ﬁfﬁi)l,“&?tsa r%@[qtyteﬁﬁ’d’éaloﬁq)?})elaﬁgl the piping

mtor | STEMTRE IRy BBl RLARE GV A RE ke BBHNE! R): by
pl aced vpgt weaRe bhSvEhdRRal i%@hfa@?n%%@\itfiggr(&g?g)fo?rsﬁﬁgfémiaﬂy

and near "t he edge of the col umar

conduciédecihgdyhé309) _(ﬁﬁii@?' lyssuReauksd OBy thernhgRdidMiuction
to 21 the second fluid inlet and outlet term nal

(102) artvedre the mientral pegmenof of-type spaat padingi (009 iaktalled
U-type spiral pipi n&@\(/?OO); b% way of the above

t her makt ihe geatarmy devbeoruobihe sameddbypampizal ipiping (800)
reduci .hermal ener.gy | oss. caused by thernal

conducr‘?g ng %?Q@%ﬁf’ﬁeﬁ‘é'@n'ﬂﬁ%‘l 3%?9!1‘%3@ srnyngl, pEO1), and the
spiral {piping (700). inst t the center of.the. .
ot £ o BiTeh phhatiptl sBbL  Headthal OF HE Reond Mulinigt and
up to | 1.5t ichy nlet and outlet term nal (101),

and thgnﬁﬁﬂe{%généipﬁ(g‘%)l'pi ping (800) leading to the

second fluid inlet and outlet termnal (102). 10 77
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