1 HEAT STORAGE DEVI CE BACKGROUND OF THE INVENTION 5 1. Field of the

I nvention The present invention relates to a heat storage device,
especially to a heat storage device in which heat storage naterial and a
heat storage tank are nade fromlocal waste or material so as to reduce
cost of manufacturing and transportation. Mreover, the waste material is
used 10 again so that pollutants are reddced and the environnent is

i nproved. 2. Description of Related Art The heating pattern of
heaters that heats objects uses electricity as a main energy source. The

el ectric power is converted tgﬂg [ Eﬁ@gves or heat energy so
as to heat objects. Due to gl Aejggﬁ%gﬁ%kgggé oaring fuel prices,
countries all of the world are trying to devel op alternative energy sources

such as water, wind, fire, nuclear energy, solar energy, etc. Fire Power
pl ants and 20 nucl ear power facilities produce negative effects on the

popul ation, BACKGROUND OF THE INVENTION

5 1. Field of the Invention
The present invention relates to a heat storage device, especially to a
heat storage device in which heat storage material and a heat storage
tank are made from local waste or material so as to reduce cost of
manufacturing and transportation. Moreover, the waste material is used

10  again so that pollutants are reduced and the environment is improved.

2. Description of Related Art
The heating pattern of heaters that heats objects uses electricity as a
main energy source. The electric power is converted to electromagnetic

15 waves or heat energy so as to heat objects.

Due to global oil shortage and soaring fuel prices, countries all of
the world are trying to develop alternative energy sources such as water,
wind, fire, nuclear energy, solar energy, etc. Fire Power plants and

20 nuclear power facilities produce negative effects on the population,
environment and the overall ecology. As to the water power, both a dam
construction and a large amount of water are required. During the dry

season, less or even no power is produced. Geographical limits play an



environment and the overall ecology. As to the water power, both a dam
construction and a | arge anount of water are required. During the dry
season, |ess or even no power is produced. Geographical limts play an 2
inportant role in the devel opnent of w nd power. Wnd power generation is a
chal | enge because that an open area with strong wind is required and w nd
is an unstabl e power source. As to sol ar 2energy, it is renewable,
non-pol l uti ng and wi thout geographical limts. Thus the solar 5 energy is

t he nost popular alternative energy source and nmuch attention is currently

focused on its applications. Generally, electricity is ner at ed by
bur ni ng f uel IMpAEagt ekQlei dnt ﬁhéaﬁieHP&PE@the@{ wird  ReWernoWiBgds nower
transferred to heat sone objects. 10 Now the petrol price is increasing
dramat i cal | ygeneratian ishe chaienge heoause ithatt gn iopeal areaewpbicsteang ovindhtsi nue
rising. This inposes a burden on users. Once the solar heat can be

converted i nfguuigal afllfwiidis by, uidigbleopswaPkoarcRfAs he sel@cemergyt t Ban be
reduced. Moreover, the energy-saving and carbon di oxi de em ssion reduction

can al so be 1% AgllIeYAdn TINRiN@ahAUPihYRe e GhrRMia SRS THUDIAL SBRa! ©

avai | abl e now. Howevéer, the cO ese Soldr “*heating systens Is quite
expensi ve. Wil e bei installe terj.al s _and conponents reguired need to
et r ansbr t Shesy FrbY st PontlaraTrBatiZe olfey SPIRAN AR Salf AeRlioRn S
foreign place or country, the transportation cost is even higher. This

pl aces a 20 Heayemly decussd oudisapplicgtionsnsumer s.

Generally, electricity is generated by burning fuel. The electricity

can produce heat and then the heat is transferred to heat some objects.

10 Now the petrol price is increasing dramatically so that the cost of
electricity is also expected to continue rising. This imposes a burden on
users. Once the solar heat can be converted into heat efficiently, the
consumption of the electricity can be reduced. Moreover, the
energy-saving and carbon dioxide emission reduction can also be

15 achieved. Thus various types of solar heating systems are available now.
However, the cost of these solar heating systems is quite expensive.
While being installed, materials and components required need to be
transported to the location the user selects. If the location is in a foreign
place or country, the transportation cost is even higher. This places a

20 heavy burden on business or consumers.

Thus there is great room for improvement and a novel heat storage

device is required.



3 SUMVARY OF THE | NVENTI ON Therefore it is a primary object of the present
invention to provide a 5 heat storage device whose conponents are nmade of
waste or material from/local sources so as to reduce cost of nanufacturing
and transportation and recycle used nmaterial or waste. In order to achieve
t he above object, a heat storage device of the 10 present invention nmainly
i ncludes a heat storage tank and a heat conduction unit. A part of the heat
conduction unit is disposed in a receiving space of the heat storage tank.
The receiving space of the heat storage tank is filled with heat storage
material that is selected fromnetal, sand and crushed stone, brick clay,
cenent, cinder, shell, etc. The 15 heat storage material is material or
waste easily got fromlocal sources. Mreover, the heat storage tank can be

a vacant conSAIMEVIARYaOFt THEINVIONTION manuf act uri ng and transportati on.
Due to the recycling of the material and waste, pollutants are reduced and
the environnent is inproved. 20 Furthernore, solar energy is used as a
heat source for heating objects so as to replace the heating pattern

avai |l abl e now t nverts e trjchty t a ' j ects.
The econom ¢ bu?@i&;{%i{g s%dg&}gr ﬁ@irgé)bj%ctccgg{heeoﬁ)regfggéﬁﬁefgﬁof ﬁgb #(ggﬁiggdd. The
ener gy savi ng and car bo(? di oxilc]ie em ssi on reducti 01(1:1 caP al so be reducled.

5 eat storage device whose components are made oI waste or materia

from local sources so as to reduce cost of manufacturing and

transportation and recycle used material or waste.

In order to achieve the above object, a heat storage device of the
10 present invention mainly includes a heat storage tank and a heat
conduction unit. A part of the heat conduction unit is disposed in a
receiving space of the heat storage tank. The receiving space of the heat
storage tank is filled with heat storage material that is selected from
metal, sand and crushed stone, brick clay, cement, cinder, shell, etc. The
15 heat storage material is material or waste easily got from local sources.
Moreover, the heat storage tank can be a vacant container so as to save
cost of manufacturing and transportation. Due to the recycling of the
material and waste, pollutants are reduced and the environment is
improved.
20
Furthermore, solar energy is used as a heat source for heating objects
so as to replace the heating pattern available now that converts electricity

to heat energy for heating objects. The economic burden caused by rising



BRI EF DESCRI PTI ON OF THE DRAW NGS 5 The structure and the technical
nmeans adopted by the present invention to achieve the above and ot her

obj ects can be best understood by referring to the follow ng detailed
description of the preferred enbodi nents and t he acconpanyi ng draw ngs,
wherein 10 Fig. 1 is a schematic draw ng showi ng structure of an enbodi nent
according to the present invention; Fig. 4 is a schematic drawi ng show ng
an enbodi ment in use according to the present invention. 15 DETAILED
DESCRI PTI ON OF THE PREFERRED ENMBODI MENT Refer to Fig. 1 a heat storage
device of the present inyention includes a heat storage tank 1, a heat
source 2 andcesthehicleettnity iisreduiced 3 Thep energyrisavingitansk eaehpn wiakide can
be a container or other device that is easily to get. The wall of the heat
st or age t ankefissiohuddsction eaherisovbelredndedn i nner wal |l while a sandwi ch
space 11 is fornmed between the inner 5 wall and the outer wall. The space
11 is filled with heat insulation material 12. The heat insulation materi al
12 can be one of the following: calciumsilicate board, cal cium oxide,

magnesi um OXW@R&PﬁB@@ﬁWﬂWﬁ% board, nagnesi um oxi de

brick or the

5
The structure and the technical means adopted by the present
invention to achieve the above and other objects can be best understood
by referring to the following detailed description of the preferred
embodiments and the accompanying drawings, wherein
10 Fig. 1 is a schematic drawing showing structure of an embodiment
according to the present invention;
Fig. 2 is a schematic drawing showing an embodiment in use according

to the present invention.
15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Refer to Fig. 1 a heat storage device of the present invention
includes a heat storage tank 1, a heat sourcé 2 and a heat conduction unit
3.
20
The heat storage tank 1 can be a container or other device that is
easily to get. The wall of the heat storage tank 1 includes an outer wall

and an inner wall while a sandwich space 11 is formed between the inner



5 construction waste with heat insulation property, or their conbinations.
The heat storage tank 1 further includes a receiving space 13 for nounting
heat storage nmaterial 14. The heat storage material 14 is selected from one
of the follow ng: sand and crushed stone, including |and sand and sea sand,
whose dianeter is less than 30 centineters, brick 10 clay, cenent, cinder,
nmetal, shell or their conbinations. Except the space occupied by a heat
conductor 31 and a heat exchanger 32, the heat storage material 14 is
filled in the residual space of the receiving space 13 so as to cover the
heat conductor 31 and the heat exchanger 32 well. 15The heat source 2 is a
li ght gat her wedl amgl ithe | eutengwalle oheanspasar thos fibledamvitlpieed imsulatian A
connection part 22 is arranged under a light gathering point 21 on a center
of the I|ight ngatiial il g Thetheathashletioncmaderidli h caniie 8né¢ oflthe dsllohengeat
conductor 31 and the 20 heat exchanger 32, both are tubes with high

tenperature pgRi aélﬁ%ahé"%&?rld? cat&iuhf o&ﬁ?é,%?%ﬁ@siﬁﬁg okl QEj[egrfS gichsaance.

Each tube is filled wt ui d. Moreover, e heat conduc 1is

part of e M BIAGARe BBk andintalfiloBridks ke L on e nkEPf 15

of the heat storage.tank 1 so.fthat the part of the heat, conduct.or .31 and a
part of the ﬁ%@trg%ﬁﬁ%ﬁteﬁltilﬁﬁ%emﬁéfaé}% Rﬁogﬂ%eoﬁéh%ﬂ? &0 OB§- wi t h

and tw sted around each other. Another part of the heat exchanger 32
ext endi ng oufThef hehe steragesttaniagé further includes a receiving space 13 for

mounting heat storage material 14. The heat storage material 14 is
selected from one of the following: sand and crushed stone, including
land sand and sea sand, whose diameter is less than 30 centimeters, brick
10 clay, cement, cinder, metal, shell or their combinations. Except the space
occupied by a heat conductor 31 and a heat exchanger 32, the heat
storage material 14 is filled in the residual space of the receiving space

13 so as to cover the heat conductor 31 and the heat exchanger 32 well.

15 The heat source 2 is a light gathering cup including a concave
surface and an upward opening. A connection part 22 is arranged under a

light gathering point 21 on a center of the light gathering cup.

The heat conduction unit 3 includes the heat conductor 31 and the

20 heat exchanger 32, both are tubes with high temperature resistance, high
pressure resistance and corrosion resistance. Each tube is filled with a
fluid. Moreover, the heat conductor 31 is connected to the connection

part 22 of the heat source 2. Furthermore, a part of the heat conductor 31



5 tank 1 forns a heat supply segnent 321 which is connected to an object to
be heated 4. In use, as shown in Fig. 2, the heat source 2 is arranged at
out doors where sunlight shines. The sunlight is reflected by the curved
surface of 10 the heat source 2 and is focused on the central |ight
gathering point 21 of the heat source 2. Then the focused solar energy is
transmtted to the heat conductor 31 threugh the connection part 22 of the
heat source 2 connected to the heat conductor 31 so as to heat the fluid

i nsi de the heat conductor 31. Next the heated fluid inside the heat
conductor 31 noves 15 therealong and flows into the heat storage tanpnk 1 so

that heat exihextgading into thetreseivingspaceaild othenkeatestoragsrignkt bpo shatand a
fluid in the heat exchanger 32 tw sted around each other. After receiving
heat from t hthd paitcof the heatheadweiod 3dt ard Alpart feef thenipeataixohanger BReirf | ui d
I nsi de the heat
the receiving space 13 are contacted with and twisted around each other.
Another part of the heat exchanger 32 extending out of the heat storage
5 tank 1 forms a heat supply segment 321 which is connected to an object

to be heated 4.

In use, as shown in Fig. 2, the heat source 2 is arranged at outdoors

where sunlight shines. The sunlight is reflected by the curved surface of

10  the heat source 2 and is focused on the central light gathering point 21 of
the heat source 2. Then the focused solar energy is transmitted to the heat
conductor 31 through the connection part 22 of the heat source 2
connected to the heat conductor 31 so as to heat the fluid inside the heat
conductor 31. Next the heated fluid inside the heat conductor 31 moves

15 therealong and flows into the heat storage tank 1 so that heat exchange
occurs between the fluid in the heat conductor 31 and a fluid in the heat
exchanger 32 twisted around each other. After receiving heat from the
fluid in the heat conductor 31, the temperature of the fluid inside the heat
exchanger 32 is increased. Thus the fluid inside the heat exchanger 32 is

20 flowing therealong into the heat supply segment 321 that is in connected
to the object to be heated 4. Finally, the object 4 is heated. Thereby the
heat source 2 absorbs solar energy so as to heat the fluid in the heat

conductor 31. Then heat exchange occurs between the fluid in the heat



exchanger 32 is increased. Thus the fluid inside the heat exchanger 32 is
20 flowi ng therealong into the heat supply segnent 321 that is in connected
to the object to be heated 4. Finally, the object 4 is heated. Thereby the
heat source 2 absorbs solar energy so as to heat the fluid in the heat
conductor 31. Then heat exchange occurs between the fluid in the heat '7
conductor 31 and a fluid inside the heat 7exchanger 32. The tenperature of
the fluid inside the heat exchanger 32 is increased to heat the object 4.
During these recycling processes, there is no electricity used. Therefore

t he heavy burden caused by high-cost electricity for heating the object 4 5
i s reduced, coadester G ard saflosd ansidertbe haan exchrogend2e hhsstespperatigown.

In addition, the receiving space 13 of the heat storage tank 1 is filled by

the heat stoofigee flaidinsille 1He heatiexblearpat3 2 nhereased3d leat thhoH)ectt 4.
exchanger 32 are covered by the storage material 14. Thus the heat is 10

concent r at edpy My ﬂi’ees%’l‘keE?@liﬁg?rgc%éés?Ttﬁéi@ 3B S el @dtribdybgdateerhdrogoneal | s
e tan pr 1 aes

of the heat storg a great reduction of heat transfer

t hrough condyction s t i i h Y] : at
storage tank 11?13‘@’ ﬁ}‘g‘ﬁeﬂ §%"§%d;§8#ﬂg§f°§q%%?%}{l@% ﬁﬁ:}?{a},ﬂ}g g%ee&fi' CP he
storage material, 14 and reduct.ion of heat transfet hy the. heat.1

Theulati On risgedaBic qraLN dasaySd angibe caran SoREIISFITEIS 9V e t he
heat conductor 31 to the fluid in the heat exchanger 32. The heat storage

tank 1 can be a vacant container. By using material fromlocal sources, the
heat storage material 14 can be local netal, sand and crashed stone,

constructi on nmafgridditicnCthea®cbivifl spady.13cef hest storage tsmkt b is fitledas
by the heat storage material 14. And the heat conductor 31 and the heat
exchanger 32 are covered by the storage material 14. Thus the heat is
10 concentrated. Moreover, the heat insulation material 12 between the
walls of the heat storage tank 1 provides a great reduction of heat
transfer through conduction so as to maintain the receiving space 13 of
the heat storage tank 1 in a high-temperature state. Due to the coverage
of the storage material 14 and reduction of heat transfer by the heat
15 insulation material 12, the heat is transferred from the fluid inside the
heat conductor 31 to the fluid in the heat exchanger 32. The heat storage
tank 1 can be a vacant container. By using material from local sources,
the heat storage material 14 can be local metal, sand and crushed stone,
construction material such as brick clay, cement, etc, or waste such as
20 cinder, shell, etc. Thus the manufacturing cost of the heat storage device
is reduced. Moreover, both the construction material and the waste are
used again. The recycling of material and waste reduces pollutants and

improves the environment.



20 cinder, shell, etc. Thus the manufacturing cost of the heat storage
device is reduced. Mreover, both the construction material and the waste
are used again. The recycling of material and waste reduces pollutants and
i nproves the environnent. 8 The heat storage material 14 of the heat
storage device according to the present invention is not limted to be
construction material or waste. It can b& new naterial with heat storage
property or used material with 5 heat storage property. In sumary, the
present invention has follow ng advantages: 1. The heat storage tank of the
heat storage device according to the present invention is a vacant
container while the heat storage material is 10 construction material such
as netal, sand and crushed stone, brick clay, cenent, etc. or waste such as
cinder, shell, éFlee h@hustordge wexterial $4reftihel keatestoragesdelviagaiosordimgstanot
only reduces manufacturing cost of the heat storage device but al so nmakes

good use of e ppedet lifhentidlf i9abt wfrﬁnéé térb%: é&%tﬁ%hcﬁi‘%ét@ﬁapﬁylwmaﬁm is

i nproved. 15 2. A vacant container fromlocal sources can be used as the

mventi onwald A b WadEAalCh AR BLAR, PR RE did LR

mat eri al can, be nade fromwaste material generated by construction
activiti . RRAESORELPIWPHAY -need to transport the heat storage tank, and
material required 20 for the heat storage material and the heat |nsulation
material to the |location at which the heat storage device is set up. The
transportation cost is saved. 3. The heat storage device of the present
invention can stlarsindm@ry ahegresent invention has following advantages:

1. The heat storage tank of the heat storage device according to the

present invention is a vacant container while the heat storage material is

10 construction material such as metal, sand and crushed stone, brick clay,
cement, etc. or waste such as cinder, shell, etc. Thus the waste is
recycled or reused again. This not only reduces manufacturing cost of
the heat storage device but also makes good use of the material. The
pollutants are reduced and the environment is improved.

15 2. A vacant container from local sources can be used as the heat storage
tank of the heat storage device according to the present invention while
both the heat storage material and the heat insulation material can be
made from waste material generated by construction activities. Thus
there is no need to transport the heat storage tank, and material required

20 for the heat storage material and the heat insulation material to the
location at which the heat storage device is set up. The transportation

cost is saved.

3. The heat storage device of the present invention can store and convert



9 solar energy to heat energy effectively so as to heat objects. Thus the
heat storage device can replace the heating pattern used now whi ch heats
obj ects by energy comng fromelectricity. This hel ps ease the burden
caused by the expensive electricity, saves energy, reduces carbon dioxide 5
em ssion and protects the environnent. 4. In the present invention, the
heat storage tank that reduces heat transfer well is use as an environnent
facilitating heat exchange between the heat conductor absorbed sol ar energy
and objects to be heated. Thereby the solar energy is used to heat the

obj ect effectively and 10efficiently Addi ti onal advantages and

nodi f i cat i on8okar |énergndol lpeatc@mrgwoeffm@@elyksq> |asdte heahobiedts. Thasethsr e,

the invention in its broader aspects is not limted to the specific

detail s, andhestpstossys d¢vice chemviepbscesthevineatit pattelrsasédbadwhwhéchnheats
Accordi ngly, various rmdi fications may be nade w thout departing fromthe

Spirit or SCEBRR bhNeneigeEaiABvECh] KR AARRSPITIAS Kiaht Rade Miic! Bisrdppended

cl aims and thelr eq What is clal A heat storage

device compr i sifag by tllx]é3 g%péﬁﬁ(f@%ﬁ’eétﬁ@ft){] @X&é&ger?exfg% Fédﬂc%g calB5f dioxide

5 emission and protects the environment.
4. In the present invention, the heat storage tank that reduces heat
transfer well is use as an environment facilitating heat exchange between
the heat conductor absorbed solar energy and objects to be heated.
Thereby the solar energy is used to heat the object effectively and

10 efficiently.

Additional advantages and modifications will readily occur to those
skilled in the art. Therefore, the invention in its broader aspects is not
limited to the specific details, and representative devices shown and

15 described herein. Accordingly, various modifications may be made
without departing from the spirit or scope of the general inventive

concept as defined by the appended claims and their equivalent.



a heat conduction unit, a part of which is nounted in the receiving 5 space
of the heat storage tank; and at |east one heat storage material is filled
in the receiving space of the heat storage tank and the heat storage
material is selected fromnetal, sand and crushed stone, brick clay,

cenent, cinder, shell or their conmbinations. 10 2. The device as clained in
claim1, wherein a wall of the heat storage tank includes an outer wall and
an inner wall while a sandwi ch space is forned between the inner wall and
the outer wall; the sandw ch space is disposed with heat insulation
material . 3. The device as clainmed in claim2, wherein the heat insulation
material 15 N¥h§bﬁeﬂa§nedﬂ%n1caIC|unlslIlcate board, cal cium oxide, an

obj ect of nmagnesi um oxi de or construction waste with heat insulation
property, or It h&ileat stdragaidesice campiisengtevi ce as clainmed in claim1,
wherein the heat conduction unit includes a heat conductor and a heat

exchanger; a pae[heﬁfstb? Seik RAvi4 E)art of the heat exchanger

are mounted in the rece I ng space and are |n contact with each other;

S connect ed ?La b APALMEROE GiEy o BEREBRPHICH'ls BlodnlBa oIt A RRg °™

ext endi ng_out ' of t e heat storgé:;rgﬁt ank forns a heat supply segnent; the
heat suppffy segﬁP@ﬁ?q dhe ficat starage ect to be heated. 5. The device
as clainmed in claim4, wherein both the heat conductor and the heat

exchanger are taideastforid keatvitotagd materialeisdilted Bn éhe Teesiving spacesokthe e
in claim4, wherein the heat source is a light gathering cup having a

concave surf acehcandtaragennak dnophiei st storagghhagaididsiseieaeed fitorh snéljed on
a center of the heat source and a connection part is arranged under the

|1 ght gathering,pgi Bhd EARhEANSRHE! BrdA dlay,S cEARMEC LRt shBfl Bfaheir

conduct or .
combinations.

10 2. The device as claimed in claim 1, wherein a wall of the heat storage
tank includes an outer wall and an inner wall while a sandwich space
is formed between the inner wall and the outer wall; the sandwich
space is disposed with heat insulation material.

3. The device as claimed in claim 2, wherein the heat insulation material

15 is selected from calcium silicate board, calcium oxide, an object of
magnesium oxide or construction waste with heat insulation property,
or their combinations.

4. The device as claimed in claim 1, wherein the heat conduction unit
includes a heat conductor and a heat exchanger; a part of the heat

20 conductor and a part of the heat exchanger are mounted in the
receiving space and are in contact with each other; another part of the
heat conductor extending out of the heat storage tank is connected to

a heat source while another part of the heat exchanger extending out



10 7. The device as clained in claim1l, wherein the heat storage materi al

I s a physical object whose dianeter is less than thirty centineters. 8. The
device as clained in claim1, wherein the heat storage tank is a vacant
cont al ner .

11

of the heat storage tank forms a heat supply segment; the heat supply
segment is connected to an object to be heated.
5. The device as claimed in claim 4, wherein both the heat conductor
and the heat exchanger are tubes filled with fluid therein.
5 6. The device as claimed in claim 4, wherein the heat source is a light
gathering cup having a concave surface and an upward opening; a
light gathering point is formed on a center of the heat source and a
connection part is arranged under the light gathering point; the
connection part is connected to the heat conductor.
10 7. The device as claimed in claim 1, wherein the heat storage material is
a physical object whose diameter is less than thirty centimeters.
8. The device as claimed in claim 1, wherein the heat storage tank is a

vacant container.



