SOLAR POWER SYS I'EM BACKGROUND OF THE INVENTION Field of the Invention [0001] The
invention relates to a solar power system. More patrticularly, the invention relates to a solar power
system with multiple heat-exchange modules, wherein each heat-exchange module has the capability
of making a turbulence of the heat-exchange fluid in the heat-exchange space sufficiently. Description
of Related Art

SOLAR POWER SYSTEM

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The invention relates to a solar power system. More particularly, the invention
relates to a solar power system with multiple heat-exchange modules, wherein each
heat-exchange module has the capability of making a turbulence of the heat-exchange fluid in
the heat-exchange space sufficiently.

Description of Related Art

[0002] In recent years, petrochemical energy gradually dried up, and the petrochemical
energy will cause the Earth environmental pollution increasingly serious, and therefore, the
utilization of natural energy or renewable energy has become importantly.

[0003]  Therefore, many experts have begun to study a variety of renewable energy
applications, wherein solar energy is the most viable natural energy. Under the current power
has increasingly widespread use of solar power transforming device, the urgent needs in
shortage of the exhaustible energy and environmental consciousness gradually, the use of
solar power transforming devices is increasingly important. But, poor photoelectric
transforming efficiency of solar power generation system could not provide the power

effectively.

SUMMARY OF THE INVENTION
[0004] The invention is directed to a solar power system with a heat exchanger that

increases the contacting area between the fins and heat exchanging fluid substantially, and



[0002] In recent years, petrochemical energy gradually dried up, and the petrochemical energy will
cause the Earth environmental pollution increasingly serious, and therefore, the utilization of natural
energy or renewable energy has become importantly. [0003] Therefore, many experts have begun to
study a variety of renewable energy applications, wherein solar energy is the most viable natural

energy. Yagersthe auarestdowes basiteaginabhvidasrend bratpf SRIREWEE titashersing device,

the urgent needs in shortage of the exhaustible energy and environmental consciousness gradually,

the use o solrirPeyvesiTaREIgroTIAL dBMEBSRIRGERaRINGlY important. But, poor photoelectric
transforming efficiency of solar power generation system could not provide the power effectively.
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exchanger that increases the contacting area between the fins and heat exchanging fluid substantially,
and connecting with each other for further rising the temperature of the heat-exchange fluid

gradually to save energy.

[0006] In the invention, a solar power system is provided. The solar power system is
suitable for transforming sunlight to an electric power. The solar power system includes
multiple heat-exchange modules, a heating wunit, a power-generating device, a
power-transforming device, a power storage, and a fluid channel. Each heat-exchange module
includes a heat exchanger, a base, and a heat-focusing device. The heat exchanger includes a
first heat-exchange set and a second heat-exchange set. The first heat-exchange set includes
multiple first heat-exchange fins. Each first heat-exchange fin has a first body and at least a
first extending portion disposed at one side of the first body. Each first extending portion
extends from the first body toward a first direction. The second heat-exchange set includes
multiple second heat-exchange fins. Each second heat-exchange fin has a second body and at
least a second extending portion disposed at one side of the second body. Each second
extending portion extends from the second body toward a second direction. The first direction
is opposite to the second direction. The first heat-exchange set and the second heat-exchange
set are connected along a first axis, and the first heat-exchange fins and the second
heat-exchange fins are staggered along a second axis. A heat-exchange space is formed
between the first heat-exchange set and the second heat-exchange set, and a heat-exchange
fluid is flowed through the heat-exchange space.

[0007] From the above, the heat exchanger is disposed on the base. The heat-focusing



results in heat exchange operation efficiently, thereby greatly enhance the photoelectric transforming
efficiency of the solar power system. [0005] The invention is directed to a solar power system with
multiple heat exchangers connecting with each other for further rising the temperature of the
heat-exchange fluid gradually to save energy. [0006] In the invention, a solar power system is
provided. The solar power system is suitable for transforming sunlight to an electric power. The solar
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power-transforming device, a power storage, and a fluid chanhel. Each heat-exchange module

includes 2 neat exqhandcy 2 bgse, and @ hiatlocusing device: The eat exchander inpludgea frst
heat-excﬁange 6t and a secont heatexc ange set. The firafheX -excthange t Includes mufitlple first
heat-exchange fins. Each first heat-exchange fin has a first body and at least a first extending portion
disposedsiohe Witlesitelittaabaycirengh Hrid dieaediny sirishestEaBanafRd st B ddytoward a
first direction. The second heat-exchange set includes multiple second heat-exchange fins. Each
second heahasecharderfidimasnd oécba@Wvdyssndraitdadtacsds aaiedding paetishadispdséd at one
side of the second body. Each second extending portion extends from the second body toward a
second dihedtearing haifirshd iecteat-isxojppositéuid thelsdeopichdineatidar Ehaifubtcheatdexanatige set
and the second heat-exchange set are connected along a first axis, and the first heat-exchange fins
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formed between the first heat-exchange set and the second heat-exchange set, and a heat-exchange

fluid is flowed traugnibs BERAEROANGS Seace; [RROH Lremith s ARAYSrIRAIRE 3 EXGOARIRTIS

disposed on the base. The heat-focusing

energy into a electric power. The power storage is connected to the power-transforming
device, and the electric power is stored in the power storage. The fluid channel is
communicated among the heat-exchange space of each heat exchanger, the heating unit, and
the power-generating device.

[0008] In one embodiment of the present invention, the first heat-exchange fin further
includes a first connecting portion, the first connecting portion extends from the first body
toward the first direction, the second heat-exchange fin further includes a second connecting
portion, the second connecting portion extends from the second body toward the second
direction, when the first heat-exchange set and the second heat-exchange set are connected
along the first axis, the first connecting portions of the first heat-exchange fins and the second
connecting portions of the second heat-exchange fins are connected with each other, and the
first heat-exchange fins are arranged with interval along the second axis, the second
heat-exchange fins are arranged with interval along the second axis.

[0009]  In one embodiment of the present invention, the area that the first extending portion
extends from the first body toward the first direction is larger than the area that the first

connecting portion extends from the first body toward the first direction, the area that the



device is placed at the base, and is suitable for receiving sunlight and focusing to the heat exchange.
One end of the heating unit is connected with the heat-exchange modules. The heating unit makes the
heat-exchange fluid flowed out of the heat-exchange modules to have a phase transfer. One end of
the power-generating device is connected with the other end of the heating unit, and the
heat-exchange fluid with the phase transfer is suitable for driving the power-generating device to
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device, and is suitable for transforming the mechanical energy into a electric power. The power
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the heating unit, and the power-generating device. [0008] In one embodiment of the present invention,
the first RESPRKEHERE i further includes a first connecting portion, the first connecting portion
extends from the first body toward the first direction, the second heat-exchange fin further includes a
second céiHettindnpengoemtedisecisnef dbarisesiiy poreicioaxidaderptondahexsbangrd ssodydothard the
second direction, when the first heat-exchange set and the second heat-exchange set are connected
along thes¢éirshdvtisatiea dirat goneeotvigdpontidriplof diiedfinshhreathexghalige fenpeatidellye the cthrid
connecting portions of the second heat-exchange fins are connected with each other, and the first

heat-exchangsfingmake mirangash it inavaaleng thg.seaomdaxikatheseaond figat-exchange fins
are arranged with interval along the second axis. [0009] In one embodiment of the present invention,
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than the area that the first
third heat-exchange fin has a third body and a third connecting portion, each first body and
the third body of the adjacent third heat-exchange fin are overlapped, each second body and
the third body of the adjacent third heat-exchange fin are overlapped, when the first
heat-exchange set and the second heat-exchange set are connected along the first axis, the
first extending portion of the first heat-exchange set is connected to the third heat-exchange
fin of the second heat-exchange set in the extending direction of the first extending portion,
the second extending portion of the second heat-exchange set is connected to the third
heat-exchange fin of the first heat-exchange set in the extending direction of the second
extending portion.
[0011] In one embodiment of the present invention, the first heat-exchange set and the
second heat-exchange set includes multiple fourth heat-exchange fins respectively, the fourth
heat-exchange fins are disposed at two sides of the first heat-exchange set and the second
heat-exchange set respectively, and a closed heat-exchange space is formed among the first
heat-exchange fins, the second heat-exchange fins, and the third heat-exchange fins.

[0012] In one embodiment of the present invention, the heat exchanger further includes

multiple seals disposed among the adjacent of the first heat-exchange fins, the second



connecting portion extends from the first body toward the first direction, the area that the second
extending portion extends from the second body toward the second direction is larger than the area
that the second connecting portion extends from the second body toward the second direction. [0010]
In one embodiment of the present invention, the first heat-exchange set and the second
heat-exchange set include multiple third heat-exchange fins respectively, the third heat-exchange fin is

disloosedh‘%&@’é@&ﬁﬁ‘%@ AAageatHtShRaalareRANG I iSs NGINIFD BEpbeshanaedns tisposed

between two adjacent second heat-exchange fins, and each third heat-exchange fin hasa third body

and a thiEd came(%tin)gc ortiop, each first body and the third body of the adjacent third heat-exchange
fin are ovgﬁﬁppeea,'gac iS8cond body and the third body of the adjacent third heat-exchange fin are

overlapped, when the first heat-exchange set and the second heat-exchange set are connected along
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heat-exchange fin of the second heat-exchange set in the extending direction of the first extending
portion, thdessbanmeebsedromiglpohiones teensasyaddtenithxbp e duniebdhaeutial ehamectioifd
heat-exchange fin of the first heat-exchange set in the extending direction of the second extending
portion. [e&xhlldat erehengoodimetibtd fhedorasetih nrentitn chfikbd hdetaodtharigatseichaktie second
heat-exchange set includes multiple fourth heat-exchange fins respectively, the fourth heat-exchange

fins are disparednatwrsidesef the figthaaihaxchangsastaosdhaseconthbaat-exahangsaset

respectively, and a closed heat-exchange space is formed among the first heat-exchange fins, the
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invention, the heat exchanger further includes multiple seals disposed among the adjacent of the first

heat-ech‘g (s J{Jrllas(’)’s} eGC(SneI%eorQ%f the heat-exchange space along the first axis.

[0014] In one embodiment of the present invention, the heat-focusing device is a Fresnel
Lens.

[0015] 1In one embodiment of the present invention, the heat-exchange modules are
constituted of multiple series arrangements, the series arrangements are connected by a
parallel type.

[0016] In one embodiment of the present invention, the projection area of the first
extending portion of each first heat-exchange fin in the second heat-exchange fin is not
overlapped with the second extending portion of the second heat-exchange fin, the first
extending portion of the first heat-exchange set and the second extending portion of the
adjacent second heat-exchange set are staggered in the heat-exchange space, the
heat-exchange space is located between the first body of the first heat-exchange set and the
second body of the adjacent second heat-exchange set.

[0017] In one embodiment of the present invention, the first extending portions of the first
heat-exchange set are arranged in the corresponding first body along a third axis, the second

extending portions of the second heat-exchange set are arranged in the corresponding second



heat-exchange fins, and the third heat-exchange fins, and are disposed between two adjacent fourth
heat-exchange fins. [0013] In one embodiment of the present invention, the heat exchanger further
includes a inlet channel and a outlet channel, communicated with the fluid channel, the outlet channel
of each heat exchanger is suitable for connecting the inlet channel of the another heat exchanger, and
the inlet channel and the outlet channel are communicated with the heat-exchange space for the flow
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corners of the heat-exchange space alo e first axis. [0014] In one embo nt of the present

invention, (he Reptiocusing device fs 8 rcsnelLens- 004l o one embodiment of the present
invention, the hieat-exchange modules are constituted of mu Ilp € series arrangements;the series
arrangements are connected hy a parallel type. [0016] In one embodiment of the present invention, the
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heat-exchange fin is not overlapped with the second extending portion of the second heat-exchange
fin, the fifstsekidprpieg moriom ehthevirstitcanteyechan g&tsadmgdotht Wscspechdutsiiuidy putwoabof the
adjacent second heat-exchange set are staggered in the heat-exchange space, the heat-exchange
space is lecaned lietyveen thetitgt bodytaktheafidstehelatfixxchangelse! qodtihe sedosdtipady@idhe
adjacent second heat-exchange set.
extending portion are rectangular sheet arrangements extended from the vertical structures.
[0018] In one embodiment of the present invention, the projection area of the first
extending portion of each first heat-exchange fin in the second heat-exchange fin is
overlapped partly with the second extending portion of the second heat-exchange fin, the
heat-exchange space is located between the first body of the first heat-exchange set and the
second body of the second heat-exchange set.
[0019] In one embodiment of the present invention, the first extending portion has multiple
first guiding channel structures, the second extending portion has multiple second guiding
channel structures, each first guiding channel structure of the first heat-exchange set and each
second guiding channel structure of the adjacent second heat-exchange set are overlapped
partly, each first guiding channel structure of the heat-exchange set and each second guiding
channel structure of the adjacent another heat-exchange set are communicated to form the
heat-exchange space.
[0020] In one embodiment of the present invention, the first guiding channel structure of
the first heat-exchange set are communicated with at least four adjacent second guiding
channel structures of the adjacent second heat-exchange set simultaneously, at least two of

the adjacent second guiding channel structures are arranged along the first axis, at least two

of the adjacent second guiding channel structures are arranged along another axis vertical to



[0017] In one embodiment of the present invention, the first extending portions of the first
heat-exchange set are arranged in the corresponding first body along a third axis, the second
extending portions of the second heat-exchange set are arranged in the corresponding second body
along the third axis, the projection area of the first extending portion of each heat-exchange set in the
second heat-exchange fin of adjacent another heat-exchange set is located between two adjacent
second exteRdipg,portions, and a interval is formed between the first extending portion and two
adjacent second extending portions, each first body and each second body are vertical structures, and

each firsy gjopding portion anch each seeand.extending porionare legianaylar sheel arrangements
extended from the vertical structures. | n one embodimeéent ofthe present Ivention, the
projection area of the first extending portion of each first heat-exchange fin in the second
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fin, the heat-exchange space is located between the first body of the first heat-exchange set and the
second budyoishetsdcdriirpe stcendrgmdiagehannel arrangements, one of the first guiding channel

arrangements of the first heat-exchange set is overlapped with the second guiding channel
arrangements of the adjacent second heat-exchange set simultaneously, each first guiding
channel structure of the first guiding channel arrangements is communicated with the second
guiding channel structure of each second guiding channel arrangement of the adjacent second
heat-exchange set simultaneously, the first guiding channel arrangement and the second
guiding channel arrangement include two trilateral guiding channel arrangements and one
quadrilateral guiding channel arrangements respectively, the trilateral guiding channel
arrangements are disposed at two sides of the quadrilateral guiding channel arrangement.
[0022]  In one embodiment of the present invention, each first body and each second body
are vertical structures, and each first extending portion is a first mesh structure, the second
extending portion is a second mesh structure, the first mesh structure and the second mesh
structure are extended from the vertical structures, the solid portion of the first mesh structure
of the first heat-exchange set is staggered with the solid portion of the second mesh structure
of the adjacent second heat-exchange set.

[0023] In one embodiment of the present invention, the first heat-exchange set further
includes a heat-exchange plate, the first heat-exchange fins are arranged with interval on the
heat-exchange plate, the second heat-exchange set further includes another heat-exchange
plate, the second heat-exchange fins are arranged with interval on another heat-exchange

plate, and the sunlight is focusing to the heat-exchange plate of the first heat-exchange set.



[0019] In one embodiment of the present invention, the first extending portion has multiple first guiding
channel structures, the second extending portion has multiple second guiding channel structures, each
first guiding channel structure of the first heat-exchange set and each second guiding channel
structure of the adjacent second heat-exchange set are overlapped partly, each first guiding channel
structure of the heat-exchange set and each second guiding channel structure of the adjacent another
heat-excligng sef LG COMPURILAIT (RdBE I R eHCIR R WPALRifRPLIR e0R GtRgriment of
the present invention, the first guiding channel structure of the first h€at-exchange set are
communicated with. at least four adjacent second guiding channel structures of the adjacent second
meat excHANIE CBY SRR UC SETEHS: 1 eTEh o dr bR BEASH o ARG Ehanner sructures are
arranged along the first axis, at least two of the adjacent second guiding channel structures are
arranged[%ég andthdrsaxiedeiticar 16 HirBe RIS folS TP iR e A BEIHTAP BPinel phes splar
invention, the first guiding channel structures are constituted of three first guiding channel
arrangenpomte! tysteecdhel bedtienrltngendb stpnstiinsedapé ednstitieedesthianes second guiekingdchannel
arrangements, one of the first guiding channel arrangements of the first heat-exchange set is
overlappédawiticttaa geceostd guicilyg charmieel-axchagemenisof the fidjacentsecondvieabkdiich@ange set
simultaneously, each first guiding channel structure of the first guiding channel arrangements is

communicateskwitth foe secandaviging shannal stueiHie.Rf GasbsssanHading aaee)ace.

arrangement of the adjacent second heat-exchange set simultaneously, the first guiding channel
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arrangements and one quadrilateral guiding channel arrangements respectively, the trilateral guiding

channel arrangements are disposed tﬁvo sides of th rilateral quiding channel arrangement.
100221 10 B o B D Bt R Be o e Py e AR SRt vertical
structures, and each first extending portion is a first mesh structure, the second extending portion is a
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vertical structures, the solid portion of the first mesh structure of the first heat-exchange set is
staggerebonfitexehanastidlpdriiowvsfite hechert arebansenchiie bicrsasatjlesttiadiorighbeivershange
set.

the heat-exchange fluid and fins substantially, and increases the rate of the heat-exchange

process of the heat-exchange fluid.

[0026] In addition, the heat-exchange modules in the invention are arranged with
contacting. For example, the heat-exchange modules are constituted of multiple series
arrangements, and the series arrangements are connected by a parallel type. Therefore, the
heat exchangers connecting with each other can rise the temperature of the heat-exchange
fluid gradually to a high temperature state. Thus, just need to heat the described
heat-exchange fluid with high temperature status by the heating unit slightly if a high
temperature steam is required to drive the power equipment. The steam is applied to drive the
power equipment to produce a mechanical energy. The mechanical energy is transformed to
an electric power. Furthermore, in addition to have the effect of saving energy, the
photo-electric conversion efficiency of the solar power system is upgraded substantially.

[0027]  Other features and advantages of the invention will be further understood from the



[0023] In one embodiment of the present invention, the first heat-exchange set further includes a
heat-exchange plate, the first heat-exchange fins are arranged with interval on the heat-exchange
plate, the second heat-exchange set further includes another heat-exchange plate, the second
heat-exchange fins are arranged with interval on another heat-exchange plate, and the sunlight is
focusing to the heat-exchange plate of the first heat-exchange set. [0024] In one embodiment of the
present ifyention. Hhis BOWEH RERFLANINGARYILS ISASIRAMALING devicanand e phasetansfer is
change from liquid phase to gas phase. [0025] As described in the embodiments of the invention, in
and 2 soBb R AN e Ty A L SRS R R o =
heat-exchange set, wherein multiple staggered fins are disposed in the heat-exchange space. The
design of BRESHHS FERELL RS HHENE of the heat-exchange fluid in the heat-exchange space
sufficiently. In detail, the heat-exchange fluid flowed in the heat-exchange space is forced to be
confluent or separated by the fins of two adjacent heat-exchange sets when the heat-exchange fluid
flows into the heat exchanger. BIREFeEEHsRENREODS fE KRR bANEEGhe heat-exchange fluid and
fins substantially, and increases the rate of the heat-exchange process of the heat-exchange fluid.
[0026] In addition, the heat-exchange modules in the invention are arranged with contacting. For
example [t028]eatidrchaogemeihgdesaregonstiiutdaiod nouhtipledseribs therangmenidingnd the series
arrangements are connected by a parallel type. Therefore, the heat exchangers connecting with each

other canjrisethe:temparatiiefidhtchaat-sxcbangruiiélisl gradiaihiterAshiRmpPEraturewiate. Thus,
just need to heat the described heat-exchange fluid with high temperature status by the heating unit

slightly if g gy empRIAMHLR S ISRM TEaIIed 1R ETYERE RONETRIMIRISAL T he: steam sapplied to

drive the power equipment to produce a mechanical energy. The mechanical energy is transformed to
an electrit% power. fe%rg?iﬁrggfsel(i)rgua}gdition to have the effect of saving energy, the photo-electric
conversion |C|e1pmcy Ot the <ofar power system is upgraded substantially. [0027] Other features and

advantages of the invention will be further understood from the .
0029] FIG 1 is a schematic view illustrating the solar power system according to one

embodiment of the present invention.

[0030] FIG. 2 is a schematic view illustrating the heat-exchange module depicted in FIG. 1.
[0031] FIG 3A is a schematic view illustrating the heat exchanger according to one
embodiment of the present invention.

[0032] FIG. 3B is a cross sectional view taken along plane L1-L3 illustrating the heat
exchanger depicted in FIG. 3A.

[0033] FIG. 4A is a partial exploded view illustrating the heat exchanger depicted in FIG.
3A.

[0034] FIG. 4B is a partial exploded view illustrating the heat exchanger depicted in FIG.
3A in another viewpoint.

[0035] FIG. 5 is a exploded view illustrating the partial first heat-exchange set and the
partial second heat-exchange set depicted in FIG. 4A.

[0036] FIG. 6A is a schematic view illustrating the partial first heat-exchange set depicted



further technological features disclosed by the embodiments of the invention wherein there are shown
and described embodiments of this invention, simply by way of illustration of best modes to carry out
the invention. BRIEF DESCRIPTION OF THE DRAWINGS [0028] The accompanying drawings are
included to provide a further understanding of the disclosure, and are incorporated in and constitute a
part of this specification. The drawings illustrate embodiments of the disclosure and, together with the
descriptigngerve to explain the principles of the disclosure. [0029] FIG 1 is a schematic view
illustrating the solar power system according to one embodiment of the present invention.

[0037] FIG. 6B is a schematic view illustrating the assembly of the partial second
heat-exchange set, the inlet channel, and outlet channel depicted in FIG. 4B.

[0038] FIG. 7A is a schematic view illustrating the assembly of the first heat-exchange fin
of the first heat-exchange set and one second heat-exchange fin of the second heat-exchange
set depicted in FIG. 5.

[0039] FIG. 7B is a schematic view illustrating the assembly of the first heat-exchange fin
of the first heat-exchange set and another second heat-exchange fin of the second
heat-exchange set depicted in FIG. 5.

[0040] FIG. 8 is a cross sectional view taken along plane L2-L3 illustrating the heat
exchanger depicted in FIG. 3A.

[0041] FIG. 9 is a cross sectional view illustrating the heat exchanger according to another
embodiment of the present invention.

[0042] FIG. 10A is a schematic view illustrating the assembly of the first heat-exchange fin
of first heat-exchange set and the second heat-exchange fin of the second heat-exchange set
depicted in FIG. 9.

[0043] FIG. 10B is a schematic view illustrating the assembly of the heat-exchange fins
depicted in FIG. 10A.

[0044] FIG. 10C is a schematic view illustrating the assembly of the first heat-exchange fin
of the first heat-exchange set and another second heat-exchange fin of the second
heat-exchange set depicted in FIG. 9.

[0045] FIG. 10D is a exploded view illustrating the first heat-exchange fin and the second

heat-exchange fin depicted in FIG. 10B in another viewpoint.
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[0030] FIG 2 is a schematic view illustrating the heat-exchange module depicted in FIG 1. [0031] FIG
3A is a schematic view illustrating the heat exchanger according to one embodiment of the present
invention. [0032] FIG 3B is a cross sectional view taken along plane L1-L3 illustrating the heat
exchanger depicted in FIG 3A. [0033] FIG 4A is a partial exploded view illustrating the heat exchanger
depicted in FIG 3A. [0034] FIG 4B is a partial exploded view illustrating the heat exchanger depicted in

FIG 3A inqnetherpgwppint. [0Q#RIRIG Sis@ srRiodad viewiilustatiaghe perial ficglilgalqgrchange
A

set and the partial second heat-exchange set depicted in FIG 4A.

according to one embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS
[0047]  Other features and advantages of the invention will be further understood from the
further technological features disclosed by the embodiments of the invention wherein there
are shown and described embodiments of this invention, simply by way of illustration of best

modes to carry out the invention.

[0048] FIG. 1 is a schematic view illustrating the solar power system according to one
embodiment of the present invention. FIG. 2 is a schematic view illustrating the
heat-exchange module depicted in FIG. 1. Referring to FIG. 1 and FIG. 2, the solar power
system S of the present embodiment is suitable for transforming sunlight to an electric power.
The solar power system S includes multiple heat-exchange modules 1, a heating unit 2, a
power-generating device 3, a power-transforming device 4, a power storage 5, and a fluid
channel 6. Each heat-exchange module 1 includes a heat exchanger 10, a base 20, and a
heat-focusing device 30. The heat-focusing device 30 is Fresnel Lens, for example. In the
present embodiment, each heat exchanger 10 has a heat-exchange space, and the
heat-exchange space is suitable to flow for the heat-exchange fluid (about definition of the
heat-exchange space, will have a detail description in following). In addition, the heat
exchanger 10 is disposed on the base 20, and the heat-focusing device 30 is placed at the base
20.

[0049]  The fluid channel 6 in the present embodiment is also provided to flow for the

heat-exchange fluid. The fluid channel 6 is communicated among the heat-exchange space of
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[0036] FIG 6A is a schematic view illustrating the partial first heat-exchange set depicted in FIG 4A.
[0037] FIG 6B is a schematic view illustrating the assembly of the partial second heat-exchange set,
the inlet channel, and outlet channel depicted in FIG 4B. [0038] FIG 7A is a schematic view illustrating
the assembly of the first heat-exchange fin of the first heat-exchange set and one second
heat-exchange fin of the second heat-exchange set depicted in FIG 5.

each heat exchanger 10, the heating unit 2, and the power-generating device 3. In the present
embodiment, the heat-focusing device 30 of each heat-exchange module 1 is suitable for
receiving the sunlight, and focusing sunlight to the heat exchanger 10. The temperature of the
heat-exchange fluid flowed inside the heat exchanger 10 will rises by the effect of the
heat-exchange of the heat exchanger 10.

[0050] Worth mentioning is that, multiple heat-exchange modules of the present invention
can arrange with the type of array, for example. The heat-exchange module 1 is constituted of
multiple series arrangements, and the series arrangements are connected by a parallel type.
After the heat-exchange fluid flowing through the above connection and arrangement, and
having a heat-exchange process with the corresponding heat exchanger, each series
arrangement mentioned in the above can rise the temperature of heat-exchange fluid to a high
temperature status in synchronization. In detail, due to each heat exchanger can rise the
temperature of heat-exchange fluid flowed therein by the corresponding heat-focusing device
30, so that the temperature of the heat-exchange fluid will upgrade to a high temperature
status with the amount of the heat exchangers which the heat-exchange fluid flows through.
The high temperature status is, for example, the temperature approaching vaporization. In the
present embodiment, the amounts of the heat-exchange modules showed in FIG. 1 are, for
example, nine, but the present invention does not have any limitation. The design of rising the
temperature of the heat-exchange fluid flowed in the heat-exchange module 1 gradually by
connecting multiple heat-exchange modules 1 are all within the spirit and scope of this
invention.

[0051] From the above, one end of the heating unit 2 in present embodiment is connected

to the heat-exchange modules 1, and this makes the heat-exchange fluid flowed out the
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[0039] FIG 7B is a schematic view illustrating the assembly of the first heat-exchange fin of the first
heat-exchange set and another second heat-exchange fin of the second heat-exchange set depicted
in FIG 5. [0040] FIG 8 is a cross sectional view taken along plane L2-L3 illustrating the heat exchanger
depicted in FIG 3A. [0041] FIG 9 is a cross sectional view illustrating the heat exchanger according to
another embodiment of the present invention. [0042] FIG 10A is a schematic view illustrating the

assemb%é’a[ti@?cﬂﬁﬁt%? SRbGHEDANG ?FH&Q_Jeﬁ{lséﬂﬁ%"fr%%?”ﬂﬁssﬁt ﬁﬁ%@&%ﬁ%ﬁﬁﬂdz ReRkEIGhgage fin of

the second heat-exchange set depicted in FIG 9. [0043] FIG 10B is a schematic view illustrating the
assembl)flof the heat-e ﬁ{‘ﬂ%ffﬁghdte%“ed

eat-exchange e peratlilr}el,:lf%rle())('g\fnple, liquid be heated and vaporize, and
further have a follow-up energy transfer process. In detail, in the present embodiment, one
end of the power-generating device 3 is connected to the other end of the heating unit 2.
Thus, the steam flowed out of the heating unit 2 is suitable for driving the power-generating
device 3 to produce a mechanical energy. The power-transforming device 4 is connected to
the power-generating device 3, and is suitable for transforming the mechanical energy to an
electric power. The power storage 5 is connected to the power-transforming device 4, and is
suitable for saving the electric power. Therefore, a power process with a excellent
photoelectric transforming efficiency is completed. The excellent photoelectric transforming
efficiency is produced by the heat exchanger with a excellent heat-exchange process, and the
heat produced from sunlight can transform to heat-exchange fluid sufficiently. Next, the heat
exchanger of the present invention is described in following.
[0052] FIG. 3A is a schematic view illustrating the heat exchanger according to one
embodiment of the present invention. FIG. 3B is a cross sectional view taken along plane
L1-L3 illustrating the heat exchanger depicted in FIG. 3A. FIG. 4A is a partial exploded view
illustrating the heat exchanger depicted in FIG. 3A. FIG 4B is a partial exploded view
illustrating the heat exchanger depicted in FIG. 3A in another viewpoint. FIG. 5 is a exploded
view illustrating the partial first heat-exchange set and the partial second heat-exchange set
depicted in FIG. 4A.
[0053] Referring to FIG. 3A, FIG. 3B, FIG. 4A, FIG. 4B, and FIG. 5, the heat exchanger 10
of the present invention includes a first heat-exchange set 100 and a second heat-exchange set

200 mainly. The first heat-exchange set 100 and the second heat-exchange set 200 are
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[0044] FIG 10C is a schematic view illustrating the assembly of the first heat-exchange fin of the first
heat-exchange set and another second heat-exchange fin of the second heat-exchange set depicted
in FIG 9. [0045] FIG 10D is a exploded view illustrating the first heat-exchange fin and the second
heat-exchange fin depicted in FIG 10B in another viewpoint. [0046] FIG 11 is a schematic view
illustrating the internal design of the heating unit according to one embodiment of the present

inventionc&ﬁﬁé%@'gl-gh%"a(?i'%sﬁ%soﬂwggén the first heat-exchange set 100 and the second

heat-exchange set 200 are assembled by multiple heat-exchange fins respectively (about the
design and the placement of the heat-exchange fin will describe in following).

[0054] In addition, the heat exchanger 10 of the present embodiment further includes
multiple fixing elements 14. The fixing elements 14 are fixed between the first heat-exchange
set 100 and the second heat-exchange set 200 to make the first heat-exchange set 100 and the
second heat-exchange set 200 contacting tightly.

[0055] Next, the flow path of the heat-exchange fluid within the heat exchanger 10 is
described firstly. As shown in FIG. 3B, in the present invention, a heat-exchange space is
formed between two adjacent of the first heat-exchange set 100 and the second heat-exchange
set 200, and the present embodiment takes a heat-exchange space S1 formed between the first
heat-exchange set 100 and the second heat-exchange set 200 for example. In the present
embodiment, the heat-exchange fluid F with low temperature flows to the heat-exchange
space S1, for example. The heat-focusing device is suitable for focusing the sunlight to a
surface 10A of the heat exchanger 10 after receiving the sunlight. The heat produced by the
focusing process can transmit to multiple heat-exchange fins of the heat exchanger 10, and
then have a heat-exchange process with the heat-exchange fluid F having low temperature.
The temperature of the heat-exchange fluid F with low temperature will rise obviously after
flowing through the heat-exchange space S1.

[0056] FIG. 6A is a schematic view illustrating the partial first heat-exchange set depicted
in FIG. 4A. FIG. 6B is a schematic view illustrating the assembly of the partial second
heat-exchange set, the inlet channel, and outlet channel depicted in FIG. 4B. As shown in FIG

6A and FIG. 6B, the flowing direction of the heat-exchange fluid is present in the short dotted
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[0047] Other features and advantages of the invention will be further understood from the further
technological features disclosed by the embodiments of the invention wherein there are shown and
described embodiments of this invention, simply by way of illustration of best modes to carry out the
invention. [0048] FIG 1 is a schematic view illustrating the solar power system according to one
embodiment of the present invention. FIG 2 is a schematic view illustrating the heat-exchange module

depicted {AFIR ko BRIP40 EIGLAREIS, 2 1hE SOIRLAOMBIAHRIET 5040 prensnt emodiment

is suitable for transforming sunlight to an electric power. The solar power system S includes multiple
heat-exchange moduyles 1, a heating upit 2, a power-generating device 3, a er-transforming device
& a pond S e o L T S R R S TR anger
10, a base 20, and a heat-focusing device 30. The heat-focusing device 30 is Fresnel Lens, for
example STHAE! pHBBeRt hshBEATARNETRARYTRER: aSkcraRyRY ek WiHedReABHANJRAMACE, dhd the
heat-exchange space is suitable to flow for the heat-exchange fluid (about definition of the
heat-exchaigesptise it ehpanslddtsl dadcistiontistiollnwied) 1 $Batditionmieidted exichathger 10 is
disposed on the base 20, and the heat-focusing device 30 is placed at the base 20. [0049] The fluid
channel Géatitrechuagenparbodiondnt ¢sralaarpeatiited thdlbeatexthardedietdhange fluid. The fluid
channel 6 is communicated among the heat-exchange space of each heat exchanger 10, the heating

unit 2, andébe)pPoweitepeRHNEHBYEM St Ntbe RiIRsALARRPAYIMBNAhE Mertletiaing device 30 of
each heat-exchange module 1 is suitable for receiving the sunlight, and focusing sunlight to the heat

exchanger i T tempeiatre f e hratmihanaefliidiloped ineidf ine heat exsApgerd0 wi

rises by the effect of the heat-exchange of the heat exchanger

Therefore, the heat-exchange fluid can flow through each heat exchanger 10 smoothly. The
inlet channel 18A and the outlet channel 18B are, for example, disposed at the same side 10B
of the heat exchanger 10, and disposed through the base 20. The side 10B is, for example,
located at the surface of the second heat-exchange set 200. Another side 10A of the heat
exchanger 10 is provided for the heat-focusing device to have a focusing process. Another
side 10A is, for example, located at the surface of the first heat-exchange set 100. In addition,
the inlet channel 18A and the outlet channel 18B are, for example, located at two opposite
corners of the heat-exchange space S1 along the first axis L1. Thus, the heat-exchange fluid F
flowed into the heat-exchange space S1 can flow through each heat-exchange fin of the heat
exchanger 10 sufficiently. The heat-exchange fluid F with low temperature just flows into the
heat-exchange space S1 from the inlet channel 18A, and flows out of the heat-exchange space
S1 from the outlet channel 18B.

[0058] Herein, the configuration of the first heat-exchange set 100, the configuration of the
second heat-exchange set 200, and the design and placement of each heat-exchange fin will
describe in detail. In the present embodiment, multiple heat-exchange fins of the first

heat-exchange set 100 mainly include multiple first heat-exchange fins 100A, and the third
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[0050] Worth mentioning is that, multiple heat-exchange modules of the present invention can arrange
with the type of array, for example. The heat-exchange module 1 is constituted of multiple series
arrangements, and the series arrangements are connected by a parallel type. After the heat-exchange
fluid flowing through the above connection and arrangement, and having a heat-exchange process
with the corresponding heat exchanger, each series arrangement mentioned in the above can rise the
temperatyig Qhhpatexghaggeluid g HighRmpsrale,siats mRynEhionization. idefaijadue to
each heat exchanger can rise the temperature of heat-exchange fluid flowed theréin by the
correspopding heat-focusing device 30, so that the temperatyre of the heat-exchange fluid wil
Cngrate B o e SR R O 0S8 ASS AR AL G e St
heat-exchange fluid flows through. The high temperature status is, for example, the temperature
approactifg VA atgAe ﬁﬁlwﬁép&rée‘énﬂgaﬁ%@fﬁ#@ﬁgqﬁé‘%?HQ%@Sfth?ém@ah@aﬁhg%gﬁ@au|es
showed in FIG 1 are, for example, nine, but the present invention does not have any limitation. The
design oBHSiNgahditdeisdraetivedr the hdacaxskherribitaiceHelvagdnitefeAt-Batamyatinotge 1
gradually by connecting multiple heat-exchange modules 1 are all within the spirit and scope of this
inventionis[@b& | theofir¢hédabaxehame: efinsol G0A haatinbeuntc@nith hrasertiempodinme R0 cannected to
the heat-exchange modules 1, and this makes the heat-exchange fluid flowed out the heat-exchange

modules dAg-pradugsa phasectansier Thisvseth@heatingddnisR sanmakelie hratrxshanae fluid

with high temperature, for example, liquid be heated and vaporize, and further have a follow-up energy

transfer Qf&?fe%%hﬁh&e@tl otihthe 95%9_&%&'3]89 imentseng&nd of the power-generating device 3 is

connected to the other end of the heating unit 2. Thus, the steam flowed out of the heating unit 2 is

suitable f. ? ing-the power-generating device 3 tq prodyce hanical energy.
ower i EVRE T CoRaL e b e T s TR LR e
transforming the_ mechanical energy to an electri%(%[l?/ower. The power storage 5 is connected to the

power-trafiStofniifty erieRAng BRdTR sLatihidisersss\ i @ e ble atiths ditel Dot biBfe, Eapb it process

with a excellent photoelectric transforming efficiency is completed. The excellent photoelectric
transfornsifigstigdnelion grstucaterds themeahe dshhnder Wiy toeredfefitsiahresiiendpbelisedcess,

and the heat produced from sunlight can transform to heat-exchange fluid sufficiently. Next, the heat
exchangeeaiih éqresaritanye fitio 206 Al dssrib adcomib boding 1 (0052] FIGSAL is acsohdmatindieyy
illustrating the heat exchanger according to one embodiment of the present invention. FIG 3B is a

cross segigiiah vieoatakgiddlong alanaik biLdd lisisating dyeheat exchargehdepisiathingol@odA. FIG
4A is a partial exploded view illustrating the heat exchanger depicted in FIG 3A. FIG 4B is a partial

explodedyyign WySHRIAGIR IS GXFBBAOS ARPISIRIdNRIG H Il RRAIIEDYEWRGUL HS R4 a

exploded view illustrating the partial first heat-exchange set and the partial second heat-exchange set

depicted (!,llilré:cltlc‘%n‘l1 %’1 is opposite to the second direction D2.

[0060] In addition, the first heat-exchange fin 100A further includes a first connecting
portion 130A, wherein the first connecting portion 130A also extends from the first body
110A toward the first direction D1. The second heat-exchange fin 200A further includes a
second connecting portion 230A, wherein the second connecting portion 230A also extends
from the second body 210A toward the second direction D2. When the first heat-exchange set
100 and the second heat-exchange set 200 are connected along the first axis L1, the first
connecting portions 130A of the first heat-exchange fins 100A and the second connecting
portions 230A of the second heat-exchange fins 200A are connected. In the present

embodiment, the third heat-exchange fin 300A also has a third body 310A and a third
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[0053] Referring to FIG 3A, FIG 3B, FIG 4A, FIG 4B, and FIG. 5, the heat exchanger 10 of the present
invention includes a first heat-exchange set 100 and a second heat-exchange set 200 mainly. The first
heat-exchange set 100 and the second heat-exchange set 200 are connected along a first axis Li,
wherein the first heat-exchange set 100 and the second heat-exchange set 200 are assembled by
multiple heat-exchange fins respectively (about the design and the placement of the heat-exchange fin

wil desc@Bﬁd&Iﬁ%ﬁ&?ﬁén[%éﬂ “T’IPedﬁm‘anc_(;Hﬁe@ﬁﬂ% g&&‘iﬂ%ﬂgﬁo%o ShigPrENhemiaripgyt further

includes multiple g elements 14. The fixing elements 14 are fixed between the first heat-exchange
S e S Cnte ST AR R pee s Rt sl e el e

330A of the third heat-exchange fin 300A in the first heat-exchange fin 100A is overlapped

with the first connecting portion 130A. Similarly, in second heat-exchange set 200, the
projection area of the third connecting portion 330A of the third heat-exchange fin 300A in
the second heat-exchange fin 200A is overlapped with the second connecting portion 230A.
[0061] In addition, the first heat-exchange set 100 and the second heat-exchange set 200
further include multiple fourth heat-exchange fins 400A respectively. Several of the fourth
heat-exchange fins 400A are, for example, assembled into one set, and disposed at two sides
of the first heat-exchange set 100 and the second heat-exchange set 200 respectively. The
fourth heat-exchange fin 400A is, for example, a rectangular sheet. The extending width of
the fourth heat-exchange fin 400A in the first axis L1 is, for example, the same as the
extending width of the first connecting portion 130A or the extending width of the second
connecting portion 230A in the first axis L1. In detail, the fourth heat-exchange fin 400A can
cover the first heat-exchange fin 100A, the second heat-exchange fin 200A, and third
heat-exchange fin 300A entirely. This makes a closed heat-exchange space S1 among the first
heat-exchange fins 100A, the second heat-exchange fins 200A, and the third heat-exchange
fins 300A.

[0062]  The first heat-exchange fins 100A and the second heat-exchange fins 200A are, for
example, tooth shape fins. The first body 110A, the second body 210A, and the third body
310A are, for example, vertical structures. When the first heat-exchange fins 100A and the
third heat-exchange fins 300A are staggered along the second axis L2, the first body 110A of

each first heat-exchange fin 100A and the third body 310A of the third heat-exchange fin
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[0055] Next, the flow path of the heat-exchange fluid within the heat exchanger 10 is described firstly.
As shown in FIG 3B, in the present invention, a heat-exchange space is formed between two adjacent
of the first heat-exchange set 100 and the second heat-exchange set 200, and the present
embodiment takes a heat-exchange space Si formed between the first heat-exchange set 100 and the
second heat-exchange set 200 for example. In the present embodiment, the heat-exchange fluid F

with low tagreraiuc oSt e ieabexsange RAGRSHRlSAMBLE rhiSHEALIAGUHOqRYICE IS

suitable for focusing the sunlight to a Surface 10A of the heat excharnger 10 after receiving the sunlight.
The heatproduced by fhe fagyRing. RIoeess can transmiLo 'Q“a'%' s'i??ﬁiéesé%%%ﬁf %gf”z?&&hgfheat
exchangera.L Jand then have a‘heate ange precess With e Hea Zexchange flui ¥ aving low
temperature. The temperature of the heat-exchange fluid F with low temperature will rise obviously

after flowiAghtRFERRsh R reehaeerin oW and gic [Biigerodi 8 AAsh didinddedisrindraing the

partial first heat-exchange set depicted in FIG 4A. FIG 6B is a schematic view illustrating the assembly
of the pafiisetvavcHenpeskdnaasigetiont, theefirbextisadig pandosutRclhad b degsiatbexigIRIG24B. As
shown in FIG 6A and FIG 6B, the flowing direction of the heat-exchange fluid is present in the short
dotted linsorRefie2fi0g tod: GrGA ampl &; 1606 gud thehpre seringmmibadimEnt, fine beahdkchangemiO
includes a inlet channel 18A and a outlet channel 18B. The inlet channel 18A and the outlet channel
18B of theppresentembaeipentigcammupicatrd puithiterfividsdannehba bh additien athe 1ryet

channel 18A and the outlet channel 18B is communicated with the heat-exchange space Si for the

communigalion.gf e REAFRXFOARIE IHARO0R(LI ﬁrﬁ%eﬁmﬁﬁw&sﬂaﬁ(ﬁﬁg%%&%“e' 18A

of each heat exchanger 10 IS suitable for connecting wit channel 18B of the adjacent another

heat exchanger. 1Q. Therefore, the heat-exchange flui flow throu ch heat exchanger, 10
amoothly PR SRS A AR 1 STl o e S R RS RS e
side 10B of the heat exchanger 10, and disposed through the base 20. The side 10B is, for example,
located A" thd ¥ HHARWIST HTESabyit ﬁ%%h-%[géﬁange set 200. Another side 10A of the heat exchanger
10 is provided for the heat-focusing device to have a focusing process. Another side 10A is, for
example [{96ated & wddiimadheofithiediisnAoe eoidioange’9at amb the serdinidrexteadmetRehtianel 18A
and the outlet channel 18B are, for example, located at two opposite corners of the heat-exchange
space SiZl0Ag ¢heefidst faxisckhniplas, floenheattext hangeutleid iesflovvadintBilvadseabExtlealfige space
Si can flow through each heat-exchange fin of the heat exchanger 10 sufficiently. The heat-exchange

fluid F witdpwktermerael A flawshstoctp dhertexchange spacEOAfmmsthedaled ehainelel 8A, and
flows out of the heat-exchange space Si from the outlet channel 18B. [0058] Herein, the configuration

of the firsfpEAT-GXRNeNe §¢hd 8Os IBESRNHYYAIRR AbHIE FRCARANASNGOMIAS S&kA% A the

design and placement of each heat-exchange fin will describe in detail. In the present embodiment,
multple Ne e ERAge 0" e I1et NERLESEn a0 9RO BRARL BSHERHRIE fcem
heat-exchange sets are staggered to located in the heat-exchange space S1 when the first
heat-exchange set 100 and the second heat-exchange set 200 are connected along the first
axis L1.
[0064] In the present embodiment, the heat-exchange space S1 is located between the first
body 110A of the first heat-exchange set 100 and the second body 210A of the adjacent
second heat-exchange set 200. Worth mentioning is that: in the present embodiment, the
projection area of the first extending portion 120A of the first heat-exchange set 100 in the

second heat-exchange fin 200A of the adjacent second heat-exchange set 200 is not

overlapped with the second extending portion 220A of the second heat-exchange fin 200A.
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heat-exchange fin 300A can dispose between two adjacent first heat-exchange fins 100A. Similarly, in
the present embodiment, the heat-exchange fins of the second heat-exchange set 200 mainly include
multiple second heat-exchange fins 200A, and the third heat-exchange fin 300A can disposed
between two adjacent second heat-exchange fins 200A. Worth mentioning is that: the first
heat-exchange fins 100A and the second heat-exchange fins 200A are staggered along the second

axis L2 V‘ﬁlﬁ&é‘?&ﬁ@x’&&%ﬁ%%@é‘g? SEACANh SRR hegkeranangs e4200.a16 foqpected

along the first axis LI. [0059] From the above, each fi?s heat-exchange fin 100A has a first body 110A
and at least a first extending portign 120A disposed at one side of the first body 110A. first
extending BoHORL SR SR RO o Loy TR AR S8 et BIe St Deting
heat-exchange fin 200A has a second body 210A and at least a second extending portion 220A
disposed! 2447 RGECER K KEBHA b2 GHCRHBR BELUHH 2 B i cH I8 Al dh d&from the
second body 210A toward a second direction D2, wherein the first direction D1 is opposite to the
second dihetin GAM0esBINh xdelitors PeetisRBAt-exchange fin 100A further includes a first
connecting portion 130A, wherein the first connecting portion 130A also extends from the first body
110A towathihe finstaditectignlizl.afdze thecdnd fieatexadang pdin GO020M réemidcifrdes tasicand
connecting portion 230A, wherein the second connecting portion 230A also extends from the second
body 210 dgwaishthewaeond dirgetinréidnVYentng disthaniiexehanassehd fRsandthecsasond

heat-exchange set 200 are connected along the first axis Li, the first connecting portions 130A of the

first hea;ﬁgiﬁ%ﬁ’l%ﬂ%%téf?@ff%ﬁq dNErRECONH, GABRSINGPRIEIARS dR0A0h 1HE SecondNRalwrchange

fins 200A are connected. In the present embodiment, the third heat-exchange fin 300A also has a third
body 310A an%at ird.connecting ion 330A. The third connectin rtion 330A, extends from the
it oSG L e AT o A B SR et i ol BESS portion
330A of the third heat-exchange fin 300A in the first heat-exchange fin 100A is overlapped with the
first conn@é‘fﬂ%&%éﬁlfiﬁ?AFlg?ﬂf#ﬁrﬁ??M%éBﬁ&%83?‘-89%%%’@% §é‘f%@b?§rﬁ’é§n’8ﬁé’é‘ﬁo&°§?éﬁ%f the
third connecting portion 330A of the third heat-exchange fin 300A in the second heat-exchange fin
200A is cgetieppedinilid o watdHie coemutdingcponribd - 28han [bodnpi heddiidrangsestird00 and
heat-exchange set 100 and the second heat-exchange set 200 further include multiple fourth
heat-exchange fims HOOAxdspectiva\208 everabofettedalvtty hbatfexcheandel finlse4068A atenfiimgxample,
assembled into one set, and disposed at two sides of the first heat-exchange set 100 and the second

heat-excRanas SEt0200frespeietiveént-Ehenhipgehdiericexchaneedia 400 ivifonexemplpinadgriangular
sheet. The extending width of the fourth heat-exchange fin 400A in the first axis Li is, for example, the

same as {6 29ERLBG AN QiR Il LORRaRIRG RN Q@e@ﬁ&awtsmmy i gidhigisecond

connecting portion 230A in the first axis LI. In detalil, the fourth heat-exchange fin 400A can cover the

first heat-exchange fin .100 fge ond heat-exchange fin 200 d third heat-exchange fin 300A
ivilegr ol e beniinte g cie s X AUt pui Mg S LG R
second heat-exchange fins 200A, and the third heat-exchange. fins 300A. [0062] The first

heat-exch&HFE SREHHR 3008 Gy hraLesdaneigs il 26 srcrgmedrpienddin YHape fins.

The first body 110A, the second body 210A, and the third body 310A are, for example, vertical
structure Wit fipse¥rsatcek Bpairgye e e 0o e P YHEatieat e shangshB gl nyg mp tnoygh

staggered along the second axis L2, the first body 110A of each first heat-exchange fin 100A and the
third bodh8 IgAtafxitteigirdinsathestchangfeefinhange space S1, the present embodiment also can

execute a heat conduction between the first heat-exchange set 100 and the second
heat-exchange set 200 by the connection of the heat-exchange fins. This makes the
heat-exchange process with better efficiency, and the soaking effect will be more obviously.

[0066] In addition, the heat exchanger 10 of the present embodiment further includes
multiple seals 16. The seals are, for example, disposed among the adjacent of the first

heat-exchange fins 100A, the second heat-exchange fins 200A, and the third heat-exchange

19



300A are overlapped. Similarly, when the second heat-exchange fins 200A and the third
heat-exchange fins 300A are staggered along the second axis L2, the second body 210A of each
second heat-exchange fin 200A and the third body 310A of the third heat-exchange fin 300A are
overlapped. In addition, the first extending portion 120A and the second extending portion 220A are,
for example, rectangular sheet arrangements. The first extending portions 120A are, for example,

a”angedflﬂs“@@(%f%‘?lﬂo&i';’ﬁé@Qdﬁﬁéhpé’é?ly b 4aalng ﬁﬁﬂﬁ%@ﬁ?@ﬁaﬁ?@ fRC906.£x4¢RdIng paytions

220A are, for example, arfranged in the corresponding second body 2I0A along the third axis L3. The

first axis Li, tiﬂee secondb%ms L2 n%'g;e %{% axis L3 are, f eXf\gr?] L:% vertical ng‘?foeﬁ?fc&l other. [0063]

In addition. the 4P len}tena’lvr?ﬁnpg)r?ions 150k d" tﬁ%nscél\é%r% &x mg%orrt(i)gﬁse ex enltrjs;tfor

example, from vertical structures respectively. Because of the first heat-exchange fins 100A and the
second HEAEXLRaRGE s 3800 bR g RTHCAIIIG 8RB UMY Bis e P Hiae daRifding
portion 120A and the second extending portion 220A extend toward to the opposite direction, so that

the extendiild porisnseetnd bediaxdrngediteXfidngad s st dreryuersagopoitied el the
heat-exchange space Si when the first heat-exchange set 100 and the second heat-exchange set 200
are connddtdchedongctive gicfiaIBOA. [0t thapeeskntgendrodif eviteihbchéat-bxahandageace Si is
located between the first body 110A of the first heat-exchange set 100 and the second body 210A of
the adjacend se0aNGMeal-@xehRRASREhA420. ORbON et eRine:is dhadni dhespeergnkembodiynent, the

projection area of the first extending portion 120A of the first heat-exchange set 100 in the second

heat-exchange fin@09Af e adiacent ser0pdheataxAhaNgssal-20045,80t QYRHARPSG Wish the

second extending portion 220A of the second heat-exchange fin 200A. Further, the projection area of

the first extending portion 120A of the first. heaj-exchange set, 100 in the second heat- ange fin
200n of R M R HeaC R e SR E el [Rale g hatee Hae st

extending portion 220A, and has a interval d apart the adjacent of two second extending portion 220A.
staggered along the second axis L2, the concaves C of the fins are also form a groove.

Therefore, when first heat-exchange set 100 and the second heat-exchange set 200 are
connected, the groove of the first heat-exchange set 100 and the groove of the second
heat-exchange set 200 are connected with each other correspondingly, and a through groove
is formed. The material of the seals 16 is, for example, silicon, and the seals 16 are suitable
for filling therein. By the assistance of the fixing elements 14, there will be a excellent
connecting relation between the first heat-exchange set 100 and the second heat-exchange set
200.

[0067] In another side, in the present embodiment, in order to execute the heat-exchange
process effectively for the heat-exchange fluid F in the heat-exchange space S1, the seals 16
can be disposed in the connecting position which between the assembly of the first
heat-exchange fins 100A, the second heat-exchange fins 200A, and the third heat-exchange
fins 300A and the fourth heat-exchange fin 400A in addition to dispose in the connecting
position which between two adjacent fourth heat-exchange fins 400A. This makes the

heat-exchange space S1 be a closed space. The fixing elements 14 are disposed through the
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[0065] In addition, the area that the first extending portion 120A extends from the first body 110A
toward the first direction D1 is larger than the area that the first connecting portion 130A extends from
the first body 110A toward the first direction DI. The area that the second extending portion 220A
extends from the second body 210A toward the second direction D2 is larger than the area that the
second connecting portion 230A extends from the second body 210A toward the second direction D2.
When the first, haliexchange seislOR@Rd dhe second heal-exehande sat 200 aff FomRegsalong the
first axis LI, the first extending portion 120A of the first heat-exchange set 100 is connected to the third
heat-excﬁar}ge fi 300@ of@(@con? Eeat-ex ange S%t 200 int extending direction DI. Similarly, the
second ex?%n%’fﬁgag Fion'2 St the SERBAGHEAT XY ensgf:e set'200 is connected to the third
heat-exchange fin_ 300A of the first heat-exchange set 100 in the extending direction D2. This is, in
addition 19¥&cutE bt eR ARGt s oLy By e HeReaRerRRbe HURF OWIRGARFIER 85
heat-exchange fins in the heat-exchange space Si, the present embodiment also can execute a heat
conducti®h hethvese hahechipiiangaseixaihage sepndhenteibasgedntdidheesetishbrasexclongsy the
connection of the heat-exchange fins. This makes the heat-exchange process with better efficiency,
and the seaklog@éiédhvilideSmBIe. ohyidu alyclRoad]dnvadditlbntiiiem paht exstabe ol Ghef fivet present
embodiment further includes multiple seals 16. The seals are, for example, disposed among the
adjacent Rfihexfirahbe @inexchrngr finsad Ohatte second heaiexebangadine Jngand dranbird

heat-exchange fins 300A, and disposed between two adjacent fourth heat-exchange fins 400A. This

cause a GSIPAIRIBLORMECR NG (ARG 3 cprsae Cir/ammedi fpmadamahtipfist

connecting portion 130A of the first heat-exchange fin 100A, the second connecting portion 2

the second heatsexchange fin 200A, and the third connectin tiop 330A of the thi t-exchange
i 300A T LG e o e SR R R IR TS A
heat-exchange fins 300A are staggered along the second axis L2, the concaves C of the fins are form
a groove §imiBriheifl endnsedBrc ne Al dcakangeest Sy imsrent i8strodndst irendhgésas 200A
and the third heat-exchange fins 300A are staggered along the second axis L2, the concaves C of the
fins are algéhfaliarh gesiedelimparefbiesl Bhén et hewinedhemqd dwatoachatzhdlsetdndn the

heat-exchange set 200 are connected, the groove of the first heat-exchange set 100 and the groove of
the secohdanreatimchangess 2Riarkidpnaectedvwiiin dd4Ch 8ihbe chiwaspondinghe, ardenthieugh
groove is formed. The material of the seals 16 is, for example, silicon, and the seals 16 are suitable for

filling therrjwi iy dine-assistaned&itbe-fxing glaments 14, there will be a excellent connecting relation
between the first heat-exchange set 100 and the second heat-exchange set 200. [0067] In another

side, in tl@d&@ﬂserﬁ&'ﬂl?&’&jﬁh%'aing‘ (BEIRGIARX S thie ReAtRXCNARARIAIRGHS AUaCIVEN Q! the

heat-exchange fluid F in the heat-exchange space 51, the seals 16 can be disposed in the connecting

position Which$) tween the assembly of e{%:s heat-exchange.fins 100A, the seco ddﬂ -exchange
s 200A AL Me It i S el Ao RS EG RETERe HRe Ehd Sh JTE Toiton o
dispose in the connectin gsosition which between two adjacent fourth heat-exchange fins 400A. This

makes thelHedPedRfdiGe S AR SR BEY &350d Ljsaketumnie Alfniplsternams! 14 2r2ndidho 88l %hrough

the fourth heat-exchange fins 400A of the first heat-exchange set 100 and the fourth heat-exchange
fins 400/Ac#thel 48Bod AisBRedcHdMgeopepsitocorners of the heat-exchange space S1 respectively,

so that the heat-exchange fluid F with low temperature can flow to the heat-exchange space
S1 through the inlet channel 18A, wherein the heat-exchange fluid F with low temperature
will flow across the first extending portions 120A of the first heat-exchange set 100 and the
second extending portions 220A of the adjacent second heat-exchange set 200 in the
heat-exchange space S1 along the second axis L2 and the third axis L3.

[0070] Worth mentioning is that: when the heat-exchange sets are connected along the first

axis L1, the first extending portion 120A of the first heat-exchange set 100 connects to the
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[0068] FIG 7A is a schematic view illustrating the assembly of the first heat-exchange fin of the first
heat-exchange set and one second heat-exchange fin of the second heat-exchange set depicted in
FIG 5. FIG 7B is a schematic view illustrating the assembly of the first heat-exchange fin of the first
heat-exchange set and another second heat-exchange fin of the second heat-exchange set depicted
in FIG 5. FIG 8 is a cross sectional view taken along plane L2-L3 illustrating the heat exchanger
depicted if . 3A. AR SRAWR WIS, FAnaNdEHG R e Agning.disestianef healfxGNARGE fuid is
present in short dotted line. The area with short dotted line iIn"FIG 8 Is the flowing area of

heat-exchange fluid F in the heat-excha pace Si. Similarly, as shown in . 8, the short dotted
i prosdil 6 AGKHING SRR B OHE o LR B O ECEBH FUP Al 25t e hilhing path
of heat-exchange fluid F in the heat-exchange space Si clearly, in addition to refer the figures
mentiond#hBA; Piekerdiar el e i brat-axdanes s<id Wdndhesererimpbiffieitndde to the
inlet channel 18A and the outlet channel 18B are disposed at two opposite corners of the
heat-exchaghdbespiasecsigedipacroaipnsol gk e theafiiskdivahgechantE seith (Bherdniberaegpadan flow
to the heat-exchange space Si through the inlet channel 18A, wherein the heat-exchange fluid F with
low tempetatuimvidoiioonaCiss thatir stigadendincppirhienseidph ot theFi8tdeataggehahgetset 100
and the second extending portions 220A of the adjacent second heat-exchange set 200 in the
heat-exchangsepane Shalerd haceeRndaxishe2:daddeothitehaxds: le cHIQ Ok VMOrTMIBERtigRING is

that: when the heat-exchange sets are connected along the first axis Li, the first extending portion

120A of the, first BRpkexshands set 00 sns e s Rdhedhitriheat:arehaags im 3004t pcond

heat-exchange set 200 in the extending direction D1, the second extending portion 220A of the second

heat-exchgpge set 200 connects t glsthirdh -exchange fin.300A of the first heat-exchange set 100
i the oxto s R ACES AT o ot SR i e g oo O R e o 0o
and the second extendingaportions 220A of the adjacent second heat-exchange set 200 are staggered

in the he Wk dRLge 85 dlavans AR ishwhertHE Ldfacthit 51 hetekiHafl et R SORIESIn the

flowing process of the heat-exchange fluid F from the inlet channel 18A to the outlet channel 18B, the
heat-exchangegiigidhe pesasantdbergdivad extending Rsotion220 OA ARkes tat toxahangtorugdited line
flowing direction shown in FIG 7A, FIG 7B, and FIG 8), and continues flowing to the area around the
second extending pyriienf220x temtintheheaneXihangd fheid éhBeparafed i theditstsextentiing portion
120A will be confluent after flowing pass the first extending portion 120A, and then be separated by

the secorgdiexdaidRetRrtion 2280 againeIhpeatien ihadeabaianupdiuiditdewsia theiarea

around another first extending portion 120A from the interval d between the first extending portion

120A anerfjag. SRELMFREGNARHRPLRM & £ Mo AE RCRBIURNIRTLG HRWINE PESE i SPERR%h

extending portion 220A, then be séparated by another first extending portion 120A again.

120A from the interval d between the first extending portion 120A and the second extending
portion 220A, and be confluent after flowing pass the second extending portion 220A, then
be separated by another first extending portion 120A again.

[0071]  In short, in the flowing process of the heat-exchange fluid F from the inlet channel
18A to the outlet channel 18B, the heat-exchange fluid F is forced by the first extending
portion 120A and the second extending portion 220A, and be confluent or separated
continuously. This promotes the heat-exchange efficiency of the heat exchanger 10.
Therefore, the heat exchanger 10 has a excellent heat-exchange efficiency, and the
heat-exchange process can transform the heat produced by focusing process to the

heat-exchange fluid effectively.
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[0071] In short, in the flowing process of the heat-exchange fluid F from the inlet channel 18A to the
outlet channel 18B, the heat-exchange fluid F is forced by the first extending portion 120A and the
second extending portion 220A, and be confluent or separated continuously. This promotes the
heat-exchange efficiency of the heat exchanger 10. Therefore, the heat exchanger 10 has a excellent
heat-exchange efficiency, and the heat-exchange process can transform the heat produced by
focusing Roesss o Rk Siehanos i alleeliel 00 TRl pROIher idey iR eroRlericd
heat-exchange fin 200A is, for example, an inverted staté of the first heat-exchange fin 100A. The
inverted state is, for ex le, the state.of rotating 180 degrees of the first heat-excha fin 100A
along the MS IR T RS TR e oo SrERDSEt: Bl MR A ter 16, T
heat-exchange fins 100A and the second heat-exchange fins 200A can be manufactured
simultanéB@sieplAihdgisrigih PEroEd S RIS hiBReiRd ARanipadhn g etitisnty- disreiietdn
substantially. [0073] FIG 9 is a cross sectional view illustrating the heat exchanger according to
another éhebpamnentiofng erpeesent hodatoexdhrpzeo Alsthedere heatiexsbongiuBnatifgArraddsembly of
the first heat-exchange fin of first heat-exchange set and the second heat-exchange fin of the second
heat-exchange detattepidiactin FHe 206AGchdBhis anaahématielviemillastradiiyg the desemblpiofthe
heat-exchange fins depicted in FIG 10A. FIG 10C is a schematic view illustrating the assembly of the
first heatigyebangaifimefdhe firshhgatexabange sRlyahaARIfe ks sesandheat-exchange fin of the

second heat-exchange set depicted in FIG 9. FIG 10D is a exploded view illustrating the first

heat-exc finggpdghe as‘éﬁ%%é}‘ﬁ%ﬁ%@ﬁﬁﬁlﬂ&ﬁﬁgﬁ@ﬂé& 'é!éé’h%f?g&rh@&?ﬂ?ﬁg ViEWBRIRL As
shown in FIG 10A and FIG 10B, the first heat-exchangein 100B is overlapped with'the second

heat-exchange.fin 200B, As shown in FIG 1 tt];1 second heat-exchange fin ég)o is over ed with
e et T O B e B R R e R e P B ection
of the heat-exchange fluid is present in short dotted line. [0074] Referring to FIG 9, FIG 10A, FIG 10B,

FIG. 10c0laihg Eies ey rrbhiange fEnebledigb sichanss sd e dermihdstissiings fin 9boB of

the present embodiment are similar to the first heat-exchange fin 100A and the second heat-exchange
fin 200A Brthrcamdiheatrisdanaentt Wentttethinfiiko b dilexdABriga fipke1BOB vy thieithpdng the
heat-exchange fins

assembly of the heat-exchange fins depicted in FIG. 10A. FIG. 10C is a schematic view

illustrating the assembly of the first heat-exchange fin of the first heat-exchange set and
another second heat-exchange fin of the second heat-exchange set depicted in FIG. 9. FIG.
10D is a exploded view illustrating the first heat-exchange fin and the second heat-exchange
fin depicted in FIG. 10B in another viewpoint. As shown in FIG. 10A and FIG. 10B, the first
heat-exchange fin 100B is overlapped with the second heat-exchange fin 200B. As shown in
FIG. 10C, the second heat-exchange fin 200B is overlapped with the first heat-exchange fin
100B. In addition, as shown in FIG. 10B and FIG. 10C, the flowing direction of the
heat-exchange fluid is present in short dotted line.

[0074] Referring to FIG. 9, FIG. 10A, FIG. 10B, FIG. 10C, and FIG. 10D, the first
heat-exchange fin 100B and the second heat-exchange fin 200B of the present embodiment
are similar to the first heat-exchange fin 100A and the second heat-exchange fin 200A of the

above embodiment. When the first heat-exchange fins 100B and the third heat-exchange fins
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described in above are staggered along the second axis L2, the first body 110B of each first
heat-exchange fin 100B and the third body of the third heat-exchange fin are overlapped with each
other. When the second heat-exchange fins 200B and the third heat-exchange fins are staggered
along the second axis L2, the second body 210B of each second heat-exchange fin 200B and the third
body of the third heat-exchange fin 300B are also overlapped. The heat-exchange space 52 is located

between §ag fifstPRdhA10 ﬁanSIQ%@féﬁ *&f'{‘&{' HRNR FELRND RSB ROJY AL OB QLN Aacent

second heat-exchange set similarly. Similarly, the heat-exchange fluid with fow temperature flows

through the heat-exchan ace b .EO?ﬁlfln adfrd&'tio . rhen the heat-exchange sets are cgnnected
with oncH GUTET RS SPBACRA [ TR TE O o e P LA EAts PR the
third heat-exchange fin 300B of the second heat-exchaé)n@cbe set in the extending direction of the

extendin§358radisa JBBeRHBS 8N Ssidrairiynesndin 2508 apthihedrbAd rrizt shrnghasatalso

connects to the third heat-exchange fin 300B of the first heat-exchange set in the extending direction
of the seétgdcesderidiigtho stepngzoss Ehetliffierenddpdiwd OB iecprbservedrivatienehnasdihe above

embodiment is that: in the present embodiment, the projection area of the first extending portion 120B
of the firs2(ltBataed ctiengerdebinlyhefserordidehtsexciohnge: fifir2 G0BR fatleeaddjacent gpedndhe
heat-exchange set is overlapped with the second extending portion 220B of the second heat-exchange

fin 200B paitlyx{AATE] ipAetsil. inithapiasentampedimensdne Bt e dendinoHartiorrhaeB has

multiple first guiding channel structures 122, the second extending portion 220B has multiple second

guiding chianpf! SIUGIHERR?320R" e QH?&&HWQ&HH%QEQUM&%%%%QMQ@Slc'iﬁﬁhﬁ!xefg‘,t'tﬁécha”ge

set are overlapped with the second guiding channel structures 222 of the adjacent secon

heat-exchange set partly. This,is, the first guiding chapnel structures 122 of the first heat-exchange set
and the S R R e e S R S et e
communicated to form the heat-exchange space S2. [0077] Further, in the present embodiment, each

first body 4968 antt 4EHISBSHE HAR BRYE X EE S S AR AAMISC e i SHeR OKe: el

extending portion 120B is a first mesh structure, and the second extending portion 220A is a second
mesh stratterdimeRofiien rhidh ofibetliret haat techeremirnabisirenuraisne dhedhiid herhaxshige
structures. The solid portion of the first mesh structure of the first heat-exchange set and the solid
portion ofith8 ¥ ofithmestosdrictittex diithge adjainetht secomnt xedirexchaolths ek anelsiggoetied to lap.
This is, the empty portion of the first mesh structure of the first heat-exchange set and the empty

portion of] e seoRet snastk &thdeiErpoRfithe2dB eanthsecebad RalrRxehange ssehake aamvainicated,
and the heat-exchange fluid is suitable for flowing through the communicating space.
the third heat-exchange fin 300B of the first heat-exchange set in the extending direction of
the second extending portion 220B. The difference between the present embodiment and the
above embodiment is that: in the present embodiment, the projection area of the first
extending portion 120B of the first heat-exchange set in the second heat-exchange fin 200B
of the adjacent second heat-exchange set is overlapped with the second extending portion
220B of the second heat-exchange fin 200B partly.
[0076] In detail, in the present embodiment, the first extending portion 120B has multiple
first guiding channel structures 122, the second extending portion 220B has multiple second
guiding channel structures 222, and the first guiding channel structures 122 of the first

heat-exchange set are overlapped with the second guiding channel structures 222 of the

adjacent second heat-exchange set partly. This is, the first guiding channel structures 122 of
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[0078] From the above, the first guiding channel structures 122 are, for example, constituted of three
first guiding channel arrangements Al, A2, A3, and the second guiding channel structures 222 are, for
example, constituted of three second guiding channel arrangements B 1, B2, B3. The first guiding
channel arrangements Al, A2, A3 are arranged from the first body 110B toward the first direction D1 in
sequence, and the second guiding channel arrangements BI, B2, B3 are arranged from the second
body LLGR-onarldhe.serand deeeinR2dnsaausnss. Whamie heatiexchange seisgg.cannected
one of the first guiding chanfiel arrangements of the first heat-exchange set is overlapped with the
second guiding ﬁhatpnel?arrang?ments of the at%J'C?%:ept second ht(::-at-%xchanﬁe s%tzsimultaneously. In
the presesﬁ’f EMbodinTent ivs firs rgeucl %rél%%lgﬁnel 8rr(érrﬁréen@1eﬁfls 2 St the raseheat-exchange set
(located at the first heat-exchange fin 100B) is overlapped with the second guiding channel
arrangem@&ifd a1, BYURSE dp e é&ﬁ&%ﬁ?%ﬂ&%a?%ﬁ&ﬁd@é@t%‘%a%@% sldeegithdad¥xchange
fin 200B) simultaneously. Therefore, each first guiding channel structure 122 of the first guiding
channel ai@Rgamehits A isxeoinlnurecacet witktyesorddgditihg éhrding| rrteture) B2 of feesth
second guiding channel arrangements B1, B2, B3 of the adjacent second heat-exchange set
simultanestssl s {@QUE] ndethd, sterid sixgending pbaiume? 30 diluesdcdd ditbeh fist guidirthefannel
arrangements A2 of the first heat-exchange set is communicated with at least four adjacent second

guiding chanmneksiEHetures 2Be afdbeiafiade Mi-aecrad NeateXFhANae el Snidareowsly . sHfideast two
of the adjacent second guiding channel structures 222 (222A and 222B as shown in FIG 10A and FIG

100) are st oRAIBRASHIAN 2P GEUIRNFRRCaANe SRS TRL AXisd JnfihicRshpno of the
adjacent second guiding channel structures 222 (222C and 222D as shown in FIG 10A and FIG 10D)

are arranged along.another axi thi%aé.axis L3) vertical to the assembl is. The four adiacent second
ik ettt e e g skt e s e

arrangementsB1, B2, B3 respectively. [0080] In the present embodiment, the first guiding channel
arrangenm¥nIREILBRILOR oL M Brst M hribbieriirg fhill dHshRetasreharsneirts B d e drilateral
guiding channel arrangement. The second guiding channel arrangements includes, for example, two
trilateral §ardieRy GharitelGaRshensshts el wae QualRiladirabauiskagrehdivabrachangenseht dinilarly.
The trilateral guiding channel arrangements are disposed at two sides of the quadrilateral guiding
channel amangencetetl,Inthé presehtarbddingentfiind trikatenatapidiigrchdowmaigrihngerhents are first
guiding channel arrangements Al and A3, and the second guiding channel arrangements B1 and B3.
The quadidiaiaraiguiding ehannel arrangements are the

[0078] From the above, the first guiding channel structures 122 are, for example,

constituted of three first guiding channel arrangements Al, A2, A3, and the second guiding

channel structures 222 are, for example, constituted of three second guiding channel

arrangements B1, B2, B3. The first guiding channel arrangements Al, A2, A3 are arranged

from the first body 110B toward the first direction D1 in sequence, and the second guiding

channel arrangements B1, B2, B3 are arranged from the second body 110B toward the second

direction D2 in sequence. When the heat-exchange sets are connected, one of the first guiding

channel arrangements of the first heat-exchange set is overlapped with the second guiding

channel arrangements of the adjacent second heat-exchange set simultaneously. In the present

embodiment, the first guiding channel arrangements A2 of the first heat-exchange set (located

at the first heat-exchange fin 100B) is overlapped with the second guiding channel
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first guiding channel arrangement A2 and the second guiding channel arrangement B2. This is, when
the heat-exchange set are connected, the quadrilateral guiding channel arrangement A2 of the first
heat-exchange set (located at the first heat-exchange fin 100B) is communicated with the quadrilateral
guiding channel arrangement B2 and two trilateral guiding channel arrangements B1 and B3 of the
second heat-exchange fin 200B of the adjacent second heat-exchange set simultaneously. The first
guiding channel SUHCIWPS 22181, fof ARG ecassemAleRL s Alamond alikgUiesapdhe
triangle structres. Similarly, the second guiding channel structures 222, for example, the assembly of
the diamond structures.a triangle structures. [0081] Tt\% ame as the above embodi t, the
oat exchENGSTBTEY D1t LA EHbORON oS Chadas P De EHeT e e
channel 18B (as shown in FIG 9) for executing the transmitting process of the heat-exchange fluid.
Worth m&htitn ﬁﬂﬁﬁs%%mﬁ%%ﬁ]eaﬁ@gﬁ%%ﬂg%@@ SefoBrBBrHe i rsgh S ik g-8athe first
extending portion 120B of the first heat-exchange set connects to the third heat-exchange fin of the
second h¥aictRehaiige Jetishhweond nelirhndirebtivre Darghgeantings dklediindportichel 2dBcentie
second extending portion 220B of the second heat-exchange set connects to the third heat-exchange
fin of firstbeatddxclrangkasgt seesitantangaisbetion D2 of the second extending portion 220B. The first
extending portion 120B of each first heat-exchange set and the second extending portion 220B of the

adjacent g@eond heatiexahangerset aigRveranpae anedisrosed isthadertiexahangechnasg S2
where between the adjacent of two heat-exchange sets. [0082] Therefore, in the flowing process of

heat'excﬁﬁgﬂ%ﬂkéﬁtf Ké"@fiﬁl@%ﬁ'@?ﬁ@ﬁ'—é@ﬁaﬂ%g%@?_ﬁ&@@ﬂfﬁ%ﬂi@ﬁﬁéh@iﬁ?ﬁf'@éq‘ﬁﬂﬂea Jggeﬁtca” be

separated by the first extending portion 120B (Referring to the flowing direction of short dotted line in
FIG 10B and FIG 10(8)1

and continues flowin the.area arqund the second extending portion 220B,
and the HER R T A ST Sy 18 el B S0 S e et attr
flowing pass the first extending portion 120B, and then be separated by the second extending portion
220B agaifMUHIsredfr Ahk pAteHAR G Aerat EaroRd %Blﬂﬁ%gaﬁ%a&lﬁ?gﬁfﬁﬁc%ﬁﬁézfﬁ%%&%ing
portion 120B from the communication of the second guiding channel structure 222 and the first guiding
channel s#dBture stewvmamitl BEcdiiuantd dfér fliiahgisaasangededons dxaetrdimaphorion 2O then be
separated by another first extending portion 120B. [0083] In short, in the flowing process of the
heat-exchamgefhndde from thiesintaticHanneld 8Adio outleif cthanadht8B, tbehé atvedicizan@nfieid F is
forced by the first extending portion 120B and the second extending portion 220B, and be confluent or

separateguRRiiRY3Y2Dhis pranoEs thesheahexcraogemfisanEy®f hgnt exchangesdlYodherefore,
the heat exchanger 10' has a excellent heat-exchange efficiency. [0084] Worth mentioning is that: due

to the firsh guiding channg! Sivetsy s 304 %s%@%ﬁﬂ?ﬁ QHLqi‘i*QeCﬂﬂ{}”a%ifi SUCUNESH d2omidifle

present embodiment are, for example, the assembly e diamond structure and the triangle

structure, so that the side 0 uctur d the triangle structures are obliquity structures.
Thereford e S SrABRITaR: St 118 Po e R i B BT ows o
the heat-exchange space S2 through the inlet channel 18A, the heat-exchange fluid F will flow through
the first SXTBREFRFPSRiIbP 288 BrRTE S heat-exchange set and the second extending portion 2208
of the adjacent second heat-exchange set located in the heat-exchange space S2 along the second
axis L2 al¥$Ré thir drireseny aabivibmatle hsafleskcinAie flitnrelupinerRswstadisdedsackor
extending portion located in the

example, two trilateral guiding channel arrangements and one quadrilateral guiding channel

arrangement. The second guiding channel arrangements includes, for example, two trilateral
guiding channel arrangements and one quadrilateral guiding channel arrangement similarly.
The trilateral guiding channel arrangements are disposed at two sides of the quadrilateral
guiding channel arrangement. In the present embodiment, the trilateral guiding channel
arrangements are first guiding channel arrangements Al and A3, and the second guiding

channel arrangements B1 and B3. The quadrilateral guiding channel arrangements are the
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heat-exchange space S2 along the first axis LI. [0085] From the above, in the present embodiment, the
first heat-exchange fin 100B and the second heat-exchange fin 200B are suitable for connecting with
the third heat-exchange fins and the fourth heat-exchange fins of the above embodiment similarly. The
connecting relationships of the first heat-exchange fin 100B and the second heat-exchange fin 200B of
the present embodiment and the third heat-exchange fins and the fourth heat-exchange fins of the

above erghqdimgpy _ﬁaﬁﬂ%ﬁ&‘fﬁ%g@?n%ﬂ?iﬂ%nﬁ‘%@@@g&‘{&%ﬁﬁﬁr@%ﬂﬁﬁﬁg Q}‘réﬁg%‘ii‘{&ﬁﬁﬁ’l%ﬁ% in the

present embaodiment is also the same as the above embodiment. Therefore, the detalls will not be

described herein in. In addition, the second t-exchange fin 200B.is, for example, an inverted
e o s T e S e P e o e
180 degrees of the first heat-exchange fin 100B along the first axis LI. Therefore, in the manufacturing

process 6¥2h8hdht eliEHahgrlrehiRgeirgthocaicdhahghsin b B s tiBage o Atk nt8¥R) iange fin

200B can be manufactured simultaneously by the stamping process. This increases manufacturing
efficiencyromnpragigeteds wathatgaliyafydas]ah geding emabodlirmeanseaseariled imdbvve idltesite of the
assembly of the first heat-exchange fins and the third heat-exchange fins is the surface 10A of the
heat exchaitieg, ainchilee striagenba i8 Used f@&3redetlin gdtwndundighixideusedfby fo@Beat-tbeusing
device. In other embodiments, the first heat-exchange fins also can be arranged in a heat-exchange

plate with ipgesvakeitaetveanskinahealexehanaseplale. of baiRgah arhangemERBFeaaive e sunlight

focused by the heat-focusing device. Similarly, the second heat-exchange fin also can be arranged in

another heat-gxchange platg witl intefyal firgetiy Hhis i Jlar e i alirchanag fios, the

heat exchanger of the present invention also can provide a
Similarly, the second guiding channel structures 222, for example, the assembly of the
diamond structures and the triangle structures.
[0081] The same as the above embodiment, the heat exchanger 10’ of the present
embodiment also includes the inlet channel 18A and the outlet channel 18B (as shown in FIG.
9) for executing the transmitting process of the heat-exchange fluid. Worth mentioning is
that: when the heat-exchange sets are connected along the first axis L1, the first extending
portion 120B of the first heat-exchange set connects to the third heat-exchange fin of the
second heat-exchange set in the extending direction D1 of the first extending portion 120B.
The second extending portion 220B of the second heat-exchange set connects to the third
heat-exchange fin of first heat-exchange set in extending direction D2 of the second
extending portion 220B. The first extending portion 120B of each first heat-exchange set and
the second extending portion 220B of the adjacent second heat-exchange set are overlapped
and disposed in the heat-exchange space S2 where between the adjacent of two
heat-exchange sets.

[0082]  Therefore, in the flowing process of heat-exchange fluid F from inlet channel 18A

to outlet channel 18B, the heat-exchange fluid F can be separated by the first extending
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excellent heat-exchange efficiency. The design that the first heat-exchange fin and the second
heat-exchange fin in the heat-exchange space are staggered along a axis and the design that the fin
makes the heat-exchange fluid with sufficient turbulence in the heat-exchange space are all within the
spirit and scope of this invention, and the present invention does not have any limitation. [0087] From
the above, when the heat-exchange fluid flows through multiple heat exchangers described in above,

the heagxg Dﬂf‘@?ofﬁ“&‘éf’e@rﬂf%Qﬂ% IRSVREEHE HOhidr Wherein b FRDAPHYIdh [ekReple

between 90-98t . Therefore, in‘the present in entlon the high temperature liquid can vaporize to be a

steam by réJln un|t2f r drivin ower-generating devic sshownl 2 1. Th design of
tho et 3 OF H Pt By e dr B, B SR I T e i PR B istatng
the mternal design of the heating unit accordlggéto one embodiment of the present mvenhonézFe

Referrind f3Fa¥s @%@W@a‘ﬁﬁﬁ%@&%ﬁ%ﬁ deritiendiarAEsRay iy bsasaluentat

heat-exchange fluid flowing. In addition, the heating unit 2 further has another channel C2 for another
heat-excﬂ@ﬁg@gflpﬂelmbwﬁirgtwmmgngtem@emak&?& The teatbexeparagedthidiftoseeenthesigidinge
channel C2 is, for example, oil or other appropriate fluids with higher boiling point. The temperature of
the boilingopint 220 ragramplesrtaftger tham30eixthergiofiajdhe ficghs tentperatireloeat exoliange fluid
flowed through the channel C2 can vaporize the high temperature liquid flowed through the channel Cl

to be a stpanexapigiig PoRibIYMEBReRR e ithiS WA of AhEXaBRiE: Uk fiiS, dhahateatrueanedrive the
power-generating device 3 to execute a energy transforming process. [0088] In a better embodiment

of the present javeVign. (e AR (RHANSLRIGR. 302 ARTREtIARKANG AP WORERD fi dfeneter of

the lens is 3.7 meter. The water in the

second extending portion 220B, then be separated by another first extending portion 120B.
[0083] In short, in the flowing process of the heat-exchange fluid F from the inlet channel
18A to outlet channel 18B, the heat-exchange fluid F is forced by the first extending portion
120B and the second extending portion 220B, and be confluent or separated continuously.
This promotes the heat-exchange efficiency of heat exchanger 10’. Therefore, the heat
exchanger 10’ has a excellent heat-exchange efficiency.

[0084] Worth mentioning is that: due to the first guiding channel structures 122 and the
second guiding channel structures 222 of the present embodiment are, for example, the
assembly of the diamond structure and the triangle structure, so that the side of the diamond
structures and the triangle structures are obliquity structures. Therefore, in the present
embodiment, when the heat-exchange fluid F with low temperature flows to the
heat-exchange space S2 through the inlet channel 18A, the heat-exchange fluid F will flow
through the first extending portion 120B of the first heat-exchange set and the second
extending portion 220B of the adjacent second heat-exchange set located in the
heat-exchange space S2 along the second axis L2 and the third axis L3. In addition, the

heat-exchange fluid F further flows across each extending portion located in the
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fluid channel is 3000 cc/min, the initial temperature of the heat-exchange fluid is, for example, 29t .
The temperature of the heat-exchange fluid is, for example, 52.6t when the heat-exchange fluid flows
through the heat-exchange module in first time, wherein the temperature rises 23.6t approximately. In
the status, the heat-exchange fluid can absorb the heat energy 4940 W (23.6*3000/60*4.1868)
approximately. For example, in Europe, America, and Japan, the energy required is about 7 billion

kilowatt. He'%ll%)%%%é’@%%@%‘%tﬁmn fiheesentinvention is adopted, just needs about 7 billion sets |

(7 billion kilowatt/ 5 kilowatt) * 5 times of the annual sunlight hours) Il . The reflect-focusing lens of the

present iment requires an area about 10.75 square meters, about 500 sets per tare. In other
ot ¥ o R R e
kilometers). Thus, 7 billion sets requires to approximately 140,000 square kilometers, about four
Taiwan af¥a8cand #7alEsthans s iRy R gy HERels SreinulssiamuHBAPaBiThpSH: (o0rIEh
addition, after promoting the thermos ability of the transmission process and adjusting the size of the
pipeline, the heatthbdorihdeditycbinge Sokepheerbsyistambidiiecpteseniaityehioseareciptgade
substantially, and further reduce the disposing space of the solar power system. [0090] To sum up, in
the solarpebwensyipteos tfettiespleserikithaagtidin th¥ Beatdnechsngad ihcorsitutegt dimd0plef
heat-exchange sets, and a heat-exchange space is form between two adjacent heat-exchange set.

The staggrreebiiig anbeisRRsedn thehrathexCBRNGN SPARES aAR NN GRRIBREHRSIMRAKE
turbulence of the heat-exchange fluid in the heat-exchange space sufficiently. In detail, the

heat-exchange fluid fayyeshituhehent Qxrhange, SaRRSIS RrGaEL L0 be SOnfERIof SEPatplgdkbY the

fins of two adjacent heat-exchange set when the heat-exchange fluid flows into the héat exchanger.

This increases the contact area between . .
e ementts e presen embb(%ment is also the same as the above embodiment. Therefore, the

details will not be described herein again. In addition, the second heat-exchange fin 200B is,
for example, an inverted state of the first heat-exchange fin 100B. The inverted state is, for
example, the state of the rotating 180 degrees of the first heat-exchange fin 100B along the
first axis L1. Therefore, in the manufacturing process of the heat exchanger 10’°, the first
heat-exchange fin 100B and the second heat-exchange fin 200B can be manufactured
simultaneously by the stamping process. This increases manufacturing efficiency of products
substantially.

[0086] In the two embodiments described in above, one side of the assembly of the first
heat-exchange fins and the third heat-exchange fins is the surface 10A of the heat exchanger,
and the surface 10A is used for receiving the sunlight focused by the heat-focusing device. In
other embodiments, the first heat-exchange fins also can be arranged in a heat-exchange plate
with interval directly, and the heat-exchange plate of the heat exchanger can receive the
sunlight focused by the heat-focusing device. Similarly, the second heat-exchange fin also
can be arranged in another heat-exchange plate with interval directly. This is, without the

third heat-exchange fins, the heat exchanger of the present invention also can provide a
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the heat-exchange fluid and fins substantially, and increases the rate of the heat-exchange process of
the heat-exchange fluid. A excellent heat-exchange efficiency can be achieved. [0091] Therefore,
when multiple heat-exchange modules are arranged in an appropriate way, the temperature of the
heat-exchange fluid can rise up to the temperature that approaching vaporization. Therefore, by the
assistance of a heating unit, the heat-exchange fluid can vaporize to be a steam rapidly. This is, the

solar pov}é%ei}’é{?ﬁ%ﬁfé?&%gé%ﬁ’ﬁéﬁ‘&?c’%i%&ﬁé‘sgﬁvﬁépﬁlé’%‘?@igﬁf@{&{m%é’ﬁ}{iﬁﬁ&%é‘%&i{lg the

steam to produce a mechanical energy, and transtform the mechanical energy to the electric power.

Thus, th otoelectric transforming efficiency of the solar power system can be ypgraded
substant ) TR TR R GRS G5 3BEEd aboB A Y i b ihpte, ust

the series arrangement, and the present invention does not have any limitation. [0092] In addition, in
the solar BEwar Bpkfsrheiem-prebarssriledigHh e Heshietehaligechitndolfal Guhar e Prest
exchanger can store in a task in advance. When the energy transforming process is required to
execute, aredhewithit Hamg iluia S iseng inf tHestasveaEaA endtithe uypsené naanionuitesonekbelte a
vaporization to produce the mechanical energy. [0093] Furthermore, due to the solar power system of
the presemtyihwairdiamincludes heat-exchange modules having a excellent heat-exchange efficiency,
and can rise the temperature of the heat-exchange fluid to a status that approaching vaporization

graduallyiobBereforesthateathogdniveitheprasentiouentiontivist ARAS shetbpenatigndonsaporize
the heat-exchange fluid. Compared to the general solar-power systems takes a long time to complete

energy ransioiuNIRIeABES. IS SAEY 9&%@&%9} hEiRrese VR ARNIE YR e same

purpose by the Way of saving energy. [0094] Although'the invention has been described with reference

to the ab badi it will of il it ficati t
ihe Geacr e IS ERE oy B e RGN HEaring rom o TNT ol the i e o1

Accordingly, the scope of the invention will be defined by the attached claims rather than by the above
detailed é@é&aﬁﬁﬁbﬁg? high temperature liquid can vaporize to be a steam by the heating unit 2" for

driving the power-generating device 3 as shown in FIG. 1. The design of the heating unit 2 of
the present invention be shown in FIG. 11 (FIG. 11 is a schematic view illustrating the
internal design of the heating unit according to one embodiment of the present invention).
Referring to FIG. 11, the heating unit 2 of the present embodiment also has a channel C1 for
the heat-exchange fluid flowing. In addition, the heating unit 2 further has another channel
C2 for another heat-exchange fluid flowing with high temperature. The heat-exchange fluid
flowed through the channel C2 is, for example, oil or other appropriate fluids with higher
boiling point. The temperature of the boiling point is, for example, larger than 300°C.
Therefore, the high temperature heat-exchange fluid flowed through the channel C2 can
vaporize the high temperature liquid flowed through the channel C1 to be a steam rapidly.
The high temperature liquid is water, for example. Thus, the steam can drive the
power-generating device 3 to execute a energy transforming process.

[0088] In a better embodiment of the present invention, the heat-focusing device 30 is a

reflect-focusing lens wherein the diameter of the lens is 3.7 meter. The flux of water in the
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WHAT IS CLAIMED IS: 1. A solar power system, suitable for transforming sunlight to an electric
power, comprising: multiple heat-exchange modules, each heat-exchange module comprising: a
heat exchanger, including a first heat-exchange set and a second heat-exchange set, the first
heat-exchange set includes multiple first heat-exchange fins, each first heat-exchange fin has a first
body and at least a first extending portion disposed at one side of the first body, each first extending

portion exfgrdsHipraithe Atidoedyniavvar afitsh dEagiionutie seapnddpakexshangriseidngtides

multiple second heat-exchange fins, each second heat-exchange fin has a second body and at least a

second extending i [ ed at o ide qf th lﬂd.?o Ve €ach 0 endin rtion
extends Tgf%%nﬁl%% g@i@@oﬁ%ﬁéﬁ é;}:giéglrl]%ﬁ ﬁ)é%}[?logrggt e |r159t’ 5?%&%%%ﬁ%’o%§p§>§tev%et eJPl gecond
direction, wherein the first heat-exchange set and the second heat-exchange set are connected along
a first axiscthexhangeatleidc kloige fraigha hee heatsmanags dReAl g fiHE hrdntagtRrEdalbhg a
second axis, a heat-exchange space is formed between the first heat-exchange set and the second

heat-excHARRR ABte &l Hsat e chaRpectirnisoldBenidugHtrdsrésrehersgeid saeabseibabe, the

heat exchanger is disposed on the base ;
heat energy 4940 W (23.6*3000/60*4.1868) approximately. For example, in Europe,

America, and Japan, the energy required is about 7 billion kilowatt. If the solar power system
of the present invention is adopted, just needs about 7 billion sets [ (7 billion kilowatt/ 5
kilowatt) * 5 times of the annual sunlight hours) ) . The reflect-focusing lens of the present
embodiment requires an area about 10.75 square meters, about 500 sets per hectare. In other
words, the installation of 50,000 sets in per square kilometer (100 hectares square is 1 square
kilometers). Thus, 7 billion sets requires to approximately 140,000 square kilometers, about
four Taiwan areas, and this just can supply energy needs of Europe, America, and Japan.
[0089] In addition, after promoting the thermos ability of the transmission process and
adjusting the size of the pipeline, the heat absorbing ability of the solar power system of the
present invention can upgrade substantially, and further reduce the disposing space of the
solar power system.

[0090] To sum up, in the solar power system of the present invention, the heat exchanger
is constituted of multiple heat-exchange sets, and a heat-exchange space is form between two
adjacent heat-exchange set. The staggered fins are disposed in the heat-exchange space, and
the design of fins makes a turbulence of the heat-exchange fluid in the heat-exchange space
sufficiently. In detail, the heat-exchange fluid flowed in the heat-exchange space is forced to
be confluent or separated by the fins of two adjacent heat-exchange set when the

heat-exchange fluid flows into the heat exchanger. This increases the contact area between
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a heat-focusing device, placed at the base, suitable for receiving sunlight and focusing to the heat

exchanger ;

a heating unit, one end is connected with the heat-exchange modules, and make the

heat-exchange fluid flowed out of the heat-exchange modules to have a phase transfer; a
power-generating device, one end is connected with the other end of the heating unit, and the
heat-exchange fluid with the phase transfer is suitable for driving the power-generating device to

produce g MECHANGALENETAN arft RAWSHARHAIYING ASYIFELONRESIRG 1 the BQ%‘((—?‘JXSEQ@@“”Q

device, and suitable for fransforming the mechanical energy into a electric power; a

process of the heat-exchange fluid. A excellent heat-exchange efficiency can be achieved.
[0091] Therefore, when multiple heat-exchange modules are arranged in an appropriate
way, the temperature of the heat-exchange fluid can rise up to the temperature that
approaching vaporization. Therefore, by the assistance of a heating unit, the heat-exchange
fluid can vaporize to be a steam rapidly. This is, the solar power system of the present
invention can drive the power-generating device by applying the steam to produce a
mechanical energy, and transform the mechanical energy to the electric power. Thus, the
photoelectric transforming efficiency of the solar power system can be upgraded
substantially. In addition to the design described in the above, the appropriate way is, for
example, just the series arrangement, and the present invention does not have any limitation.
[0092] In addition, in the solar power system of the present invention, the heat-exchange
fluid flowed out of the heat exchanger can store in a task in advance. When the energy
transforming process is required to execute, the heat-exchange fluid stored in the task can
flow through the heating unit to execute a vaporization to produce the mechanical energy.
[0093]  Furthermore, due to the solar power system of the present invention includes
heat-exchange modules having a excellent heat-exchange efficiency, and can rise the
temperature of the heat-exchange fluid to a status that approaching vaporization gradually.
Therefore, the heating unit of the present invention just needs short operation to vaporize the
heat-exchange fluid. Compared to the general solar-power systems takes a long time to
complete energy transforming process, the solar power system of the present invention can
achieve the same purpose by the way of saving energy.

[0094] Although the invention has been described with reference to the above
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a power storage, connected to the power-transforming device, and the electric power is stored in the
power storage; and a fluid channel, communicating among the heat-exchange space of each heat
exchanger, the heating unit, and the power-generating device. 2. The solar power system as recited
in claim 1, wherein the first heat-exchange fin further includes a first connecting portion, the first
connecting portion extends from the first body toward the first direction, the second heat-exchange fin

further inglydles 3:56CANC, APRISHIA%ROI W 1B FECHNhGANRGHINIROHPMEXIGDET: (a0 he,second

body toward the second direction, when the first heat-exchange set and the second heat-exchange set

are conngeled alonthe st s, the st connecing partions of ine st heat exchange. fins and the
second connecﬁng portions Ofthe S&tona Magt-Ske angefins are Cohnsct8d With ‘€5¢R Sther-and the
first heat-exchange fins are arranged with interval alon%the second axis, the second heat-exchange
fins are aMETGEASIHRRETOBE Qlofg tRucEEEBNY RS dettnerly bt c\utetiabcrdBrB P claim
2, wherein the area that the first extending portion extends from the first body toward the first direction
is larger thanhhecaletaitpdieierfiiderbnnecting portion extends from the first body toward the first
direction, the area that the second extending portion extends from the second body toward the second
direction is larger than the area that the second connecting portion extends from the second body
toward the second direction.
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4. The solar power system as recited in claim 2, wherein the first heat-exchange set and the second
heat-exchange set include multiple third heat-exchange fins respectively, the third heat-exchange fin is
disposed between two adjacent first heat-exchange fins, the third heat-exchange fin is disposed
between two adjacent second heat-exchange fins, and each third heat-exchange fin has a third body
and a third connecting portion, each first body and the third body of the adjacent third heat-exchange
fin are overlappeds ¢aeh saxepe) pedy and the third body of the adjacent third heat-exchange fin are
overlapped, when the first heat-exchange set and the second heat-exchange set are connected along
the first axis,lthe firstl extending g),otrtion of.Ehglfirg h%at-egcharé%e sef.i%tconnecte to the third
heat-exchange ﬁn ot thePSeconPReatzext %mae ot i The exte dsllrllr(j itection'br 16 ﬁrcstpeoﬁgﬁding
portion, the second extending portion of the second heat-exchange set is connected to the third
heat-excRaMGE fIHSf the first heat-exchange set in the extending direction of the second extending
portion. 5. The solar power system as recited in claim 4, wherein the first heat-exchange set and the
second heatarbidndeasexicengnasdulepl e fouhbrheschaxehangéuimeoeppsiavely, the fourth
heat-exchange fins are disposed at two sides of the first heat-exchange set and the second
heat-exchange set redpactivehyngad mdiotied héaitdxaharndespaset isntb e adniarag-¢hehfirgie
heat-exchange fins, the second heat-exchange fins, and the third heat-exchange fins. 6. The solar

power systemggs ligeitagkinhelaloxshanberain tharat @xehninaerfuntheeingdes findltiplersemts
disposed among the adjacent of the first heat-exchange fins, the second heat-exchange fins, and the

third heat-exchianas (i, A phs ispRredReE SR G adipGant (AUl REAREXGRARAR fisne 7.The

solar power system as recited in claim 1, wherein the heat exchanger further includes a inlet channel

and a outlet chapnel, communiated with e Juidichannel, the outlet.chapneh.of gadh heal gxchanger
is suitable for connecting the nliet channel of the anodther heat exchanger, and the inket channel and
the outlet channel are communicated with the heat-exchan%e space for the flow of the heat-exchange

fluid, the inlet BRrHETIRI 1R OIRRONEhBFATE SR REE p5S B $o B R ashibraca eitghange

heat-exchange space along the first axis.
fins, each second heat-exchange fin has a second body and at least a second extending

portion disposed at one side of the second body, each second extending portion extends
from the second body toward a second direction, the first direction is opposite to the
second direction, wherein the first heat-exchange set and the second heat-exchange set
are connected along a first axis, the first heat-exchange fins and the second
heat-exchange fins are staggered along a second axis, a heat-exchange space is formed
between the first heat-exchange set and the second heat-exchange set, a heat-exchange

fluid is flowed through the heat-exchange space ;

a base, the heat exchanger is disposed on the base ;

a heat-focusing device, placed at the base, suitable for receiving sunlight and

focusing to the heat exchanger ;

a heating unit, one end is connected with the heat-exchange modules, and make the

heat-exchange fluid flowed out of the heat-exchange modules to have a phase transfer ;
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8. The solar power system as recited in claim 1, wherein the heat-focusing device is a Fresnel Lens.

9. The solar power system as recited in claim 1, wherein the heat-exchange modules are constituted
of multiple series arrangements, the series arrangements are connected by a parallel type. 10. The
solar power system as recited in claim 1, wherein the projection area of the first extending portion of

each first heat-exchange fin in the second heat-exchange fin is not overlapped with the second

extending poa(él&é?g?f- %&%ﬁﬁ@%@%@&e&i‘%‘éﬂ@‘?sf'%bnﬁtﬂeectférﬁﬁg{e[ﬂgiB&&’PéHH%PEﬁQ%@HﬁB% unit,

heat-exchang and the second extending portion of the adjacent second heat-exchange set are
ace is Iocateb be%wee(p the fir%f1 body of
C or 11V €

staggered in the h at-excqian e space, the heat-exchange s
the first Hea -e%(lghglr?atéegec an thggsl(choer}lg%otgfl OP%%%ea(}faa(I%ﬁ{ sétond tPaileat-exchangér%et. 11. The
solar power system as recited in claim 10, wherein.th? first extending portions of the first

heat-excRINGE SRICLIE& SN S TPIRECE R JBPIHETE B dy along a third axis, the second

extending portions of the second heat-exchange set are arranged in the corresponding second body
along the thirdpxisr tienprojecnperes. sPtmediest Extengnycperivrongalchineatrekahahe (o6t in the
second heat-exchange fin of adjacent another heat-exchange set is located between two adjacent
second extasfthingipgrtiomsedndiaaintecygy iatomkdthetpeasr;thedfirst extending portion and two
adjacent second extending portions, each first body and each second body are vertical structures, and

each first extepdingr RestiQR ansheacbisecaRdpRMentHERAIAR asitectaioarRheet puregaments
extended from the vertical structures.
stored in the power storage; and

a fluid channel, communicating among the heat-exchange space of each heat exchanger,
the heating unit, and the power-generating device.

2. The solar power system as recited in claim 1, wherein the first heat-exchange fin
further includes a first connecting portion, the first connecting portion extends from the first
body toward the first direction, the second heat-exchange fin further includes a second
connecting portion, the second connecting portion extends from the second body toward the
second direction, when the first heat-exchange set and the second heat-exchange set are
connected along the first axis, the first connecting portions of the first heat-exchange fins and
the second connecting portions of the second heat-exchange fins are connected with each
other, and the first heat-exchange fins are arranged with interval along the second axis, the
second heat-exchange fins are arranged with interval along the second axis.

3. The solar power system as recited in claim 2, wherein the area that the first extending
portion extends from the first body toward the first direction is larger than the area that the

first connecting portion extends from the first body toward the first direction, the area that the

second extending portion extends from the second body toward the second direction is larger
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12. The solar power system as recited in claim 1, wherein the projection area of the first extending
portion of each first heat-exchange fin in the second heat-exchange fin is overlapped partly with the
second extending portion of the second heat-exchange fin, the heat-exchange space is located
between the first body of the first heat-exchange set and the second body of the second
heat-exchange set. 13. The solar power system as recited in claim 12, wherein the first extending

portion hgs myjliple.{ r&fa%ﬂ@iQ&SH&%%%U&‘%“IS’B%&HG&Fe%%"s’dﬁ%ﬁe{ﬂgi@QCBRH“BB‘d?at%\%‘ﬂHifall% second

guiding channel structures, each first guiding channel structure of the first heat-exchange set and each
second guiding 8har}nel structure of the adjacent second heat-exchange set are overlapped partly,
each firstsf_czjcuol&nglr&"clalﬂ%el structure of the heat-exchange set and each second guiding channel
structure of the adjacent another heat-exchange set are communicated to form the heat-exchange
space. 14 THBSHMA RS SySte BsTrelrddnitiaiaint 13D eiRar iR tHa et giiempaneii8histructure
of the first heat-exchange set are communicated with at least four adjacent second guiding channel

structurethofasenibietar deunmed tiaackedenantjipsethsidhgeirrashangedine ass o vlhehadpieent

second guiding channel structures are arranged along the first axis, at least two of the adjacent
second guidirey dizmgoefistriscidicge axe derarge dtalo ngl aneih gfidaxidamertiod dogth difikst thxisthird

heat-exchange fin is disposed between two adjacent second heat-exchange fins, and each
third heat-exchange fin has a third body and a third connecting portion, each first body and
the third body of the adjacent third heat-exchange fin are overlapped, each second body and
the third body of the adjacent third heat-exchange fin are overlapped, when the first
heat-exchange set and the second heat-exchange set are connected along the first axis, the
first extending portion of the first heat-exchange set is connected to the third heat-exchange
fin of the second heat-exchange set in the extending direction of the first extending portion,
the second extending portion of the second heat-exchange set is connected to the third
heat-exchange fin of the first heat-exchange set in the extending direction of the second
extending portion.

5. The solar power system as recited in claim 4, wherein the first heat-exchange set and
the second heat-exchange set includes multiple fourth heat-exchange fins respectively, the
fourth heat-exchange fins are disposed at two sides of the first heat-exchange set and the
second heat-exchange set respectively, and a closed heat-exchange space is formed among
the first heat-exchange fins, the second heat-exchange fins, and the third heat-exchange fins.

6. The solar power system as recited in claim 5, wherein the heat exchanger further

includes multiple seals disposed among the adjacent of the first heat-exchange fins, the
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15. The solar power system as recited in claim 13, wherein the first guiding channel structures are
constituted of three first guiding channel arrangements, the second guiding channel structures are
constituted of three second guiding channel arrangements, one of the first guiding channel
arrangements of the first heat-exchange set is overlapped with the second guiding channel
arrangements of the adjacent second heat-exchange set simultaneously, each first guiding channel

structure Qf. 1 #E3h AUGRGHENANGHATROGRMERLR S upigated it le3ecPRd griding shannel

structure of each second guiding channel arrangement of the adjacent second heat-exchange set
simultane uscl‘%/ﬁ t?e fltﬂl L{i_dinﬁ% chanfnel arrangement and the second guiding channel arrangement
include tWo T a{e%rgw mgeé annel é??angements and one quadrilateral guiding channel
arrangements respectively, the trilateral guiding channel arrangements are disposed at two sides of
the quadrilatéraMguihiig RASF&Y SFfanteriteled 1m 6lafRe lsovégeﬁ%éhgy%?ém%?éofwmim 12,
wherein each first body and each second body are vertical structures, and each first extending portion

is a first meBiletrycalgechhensbendd extlandirngpdriomisunsatshyithabh Sidothranthetlipstuiheish

structure and the second mesh structure are extended from the vertical structures, the solid portion of
the first meaimstroictach bédhexittsingeaisexdfabhgie setnaciang ére dhivithiinensblifitho diother tkatsecond
mesh structure of the adjacent second heat-exchange set. 17. The solar power system as recited in

claim 1, whargigdhedist igatpxchangeseiddrther inaludesanhentexchandtpladedh@itisihe
heat-exchange fins are arranged with interval on the heat-exchange plate, the second heat-exchange

set furhardnaludes anotiet Reakexehapgnplate. eseandneakerairags fias e uanged wit

interval on another heat-exchange plate, and the sunlight’s focusing to the heat-exchange plate of the

first heate%)é%ggp%% gl%%osed at two opposite corners of the heat-exchange space along the first axis.

8. The solar power system as recited in claim 1, wherein the heat-focusing device is a
Fresnel Lens.

9. The solar power system as recited in claim 1, wherein the heat-exchange modules are
constituted of multiple series arrangements, the series arrangements are connected by a
parallel type.

10. The solar power system as recited in claim 1, wherein the projection area of the first
extending portion of each first heat-exchange fin in the second heat-exchange fin is not
overlapped with the second extending portion of the second heat-exchange fin, the first
extending portion of the first heat-exchange set and the second extending portion of the
adjacent second heat-exchange set are staggered in the heat-exchange space, the
heat-exchange space is located between the first body of the first heat-exchange set and the
second body of the adjacent second heat-exchange set.

11. The solar power system as recited in claim 10, wherein the first extending portions of
the first heat-exchange set are arranged in the corresponding first body along a third axis, the

second extending portions of the second heat-exchange set are arranged in the corresponding
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18. The solar power system as recited in claim 1, wherein the power-generating device is a steam
driving device, and the phase transfer is change from liquid phase to gas phase.

second body along the third axis, the projection area of the first extending portion of each
heat-exchange set in the second heat-exchange fin of adjacent another heat-exchange set is
located between two adjacent second extending portions, and a interval is formed between the
first extending portion and two adjacent second extending portions, each first body and each
second body are vertical structures, and each first extending portion and each second
extending portion are rectangular sheet arrangements extended from the vertical structures.

12. The solar power system as recited in claim 1, wherein the projection area of the first
extending portion of each first heat-exchange fin in the second heat-exchange fin is
overlapped partly with the second extending portion of the second heat-exchange fin, the
heat-exchange space is located between the first body of the first heat-exchange set and the
second body of the second heat-exchange set.

13. The solar power system as recited in claim 12, wherein the first extending portion has
multiple first guiding channel structures, the second extending portion has multiple second
guiding channel structures, each first guiding channel structure of the first heat-exchange set
and each second guiding channel structure of the adjacent second heat-exchange set are
overlapped partly, each first guiding channel structure of the heat-exchange set and each
second guiding channel structure of the adjacent another heat-exchange set are communicated
to form the heat-exchange space.

14. The solar power system as recited in claim 13, wherein the first guiding channel
structure of the first heat-exchange set are communicated with at least four adjacent second
guiding channel structures of the adjacent second heat-exchange set simultaneously, at least

two of the adjacent second guiding channel structures are arranged along the first axis, at
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least two of the adjacent second guiding channel structures are arranged along another axis
vertical to the first axis.

15. The solar power system as recited in claim 13, wherein the first guiding channel
structures are constituted of three first guiding channel arrangements, the second guiding
channel structures are constituted of three second guiding channel arrangements, one of the
first guiding channel arrangements of the first heat-exchange set is overlapped with the
second guiding channel arrangements of the adjacent second heat-exchange set
simultaneously, each first guiding channel structure of the first guiding channel arrangements
is communicated with the second guiding channel structure of each second guiding channel
arrangement of the adjacent second heat-exchange set simultaneously, the first guiding
channel arrangement and the second guiding channel arrangement include two trilateral
guiding channel arrangements and one quadrilateral guiding channel arrangements
respectively, the trilateral guiding channel arrangements are disposed at two sides of the
quadrilateral guiding channel arrangement.

16. The solar power system as recited in claim 12, wherein each first body and each
second body are vertical structures, and each first extending portion is a first mesh structure,
the second extending portion is a second mesh structure, the first mesh structure and the
second mesh structure are extended from the vertical structures, the solid portion of the first
mesh structure of the first heat-exchange set is staggered with the solid portion of the second
mesh structure of the adjacent second heat-exchange set.

17. The solar power system as recited in claim 1, wherein the first heat-exchange set
further includes a heat-exchange plate, the first heat-exchange fins are arranged with interval

on the heat-exchange plate, the second heat-exchange set further includes another
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heat-exchange plate, the second heat-exchange fins are arranged with interval on another
heat-exchange plate, and the sunlight is focusing to the heat-exchange plate of the first
heat-exchange set.

18. The solar power system as recited in claim 1, wherein the power-generating device is

a steam driving device, and the phase transfer is change from liquid phase to gas phase.
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