CARBON REMOVAL DEVI CE BACKGROUND OF THE | NVENTI ON [000111. Field of

t he I nvention 5[0002] The present invention relates to a carbon
renovi ng device, particularly a carbon renoving device which uses a
hydr ogen storage case to provide hydrogen inside an internal
conbusti on engi ne or any other engine, which increases the conbustion
tenperature and achi eves the effect of carbon renoval. [0003] 2.
Description of Related Art 10[ 0004] Taiwan patentNo. 1271487, which
is granted to the present GARHBGOGENREMOMADIEVACHEOrt abl e hydr ogen
supply system which safely stores hydrogen atons and of fers hydrogen
in gas formto a hydrogen-usi ng device. The hydrogen supply system

i ncludes at | east a hydrogen-storing cani ster which contains
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discloses a portable hydrogen supply system which safely stores hydrogen atoms
and offers hydrogen in gas form to a hydrogen-using device. The hydrogen
supply system includes at least a hydrogen-storing canister which contains
hydrogen-storage alloy, a control valve, and a gas entry/exit port. After all

15 hydrogen-storing canisters of the hydrogen supply system have been filled with
hydrogen, the hydrogen supply system is connected to a hydrogen-using device,
providing stable-pressure hydrogen gas via the entry/exit port to the
hydrogen-using device. The pressure of the hydrogen gas provided by the
hydrogen supply system can be regulated by the control valve.

20 [0005] Taiwan Utility ModelNo.M380993 discloses an adjustable carbon removal
device that is used to remove carbon accumulation inside of engines. The carbon
removal device includes a hydrogen-oxygen generating unit, a pipeline unit, and
a gas intake unit. The gas intake unit has a first input section for importing
hydrogen and oxygen, a second input section for importing outside air, and

25 anoutput section which connects the first and second input sections. The outside



air inported by the second input section is used to maintain a
certain proportion between hydrogen-oxygen gas and air which are
flowng into the output section fromthe first and second i nput
section to reduce the hydrogen-oxygen gas content flowing into the
engi ne and reduce the amount of noisture resulting from5
condensati on of the hydrogen-oxygen gas entering the engine so as to
avoid the possibility that an excessively danp engineaffecting the
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equi pnment whi ch renoves carbon accunul ati on in aninternal conbustion
engi ne beawmelen hadeogsmpranzen paks hskam whicdh amt Elowjegemae itheg awtpet section
water storage unit, a water electrolysis cell unit, a 10 gas-water
separ afTon 8111 tfirshy pohesecand apntr ictinn o wadhcgn tendiwdeogbmmpxogen gas
detection unit. The_ pure-water generating unit takes in raw water and
gener aC@BIER o Wit e taHDE 9 Ti2dne AP SEANES &leswpaat phmajsturgtrapuliing ga
unié, t he transporhﬁd to the water electrolysis cell unit for the
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oxygen gas, is 0 separ romwater,
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carbon renoval device cannot be effectively paired and used wt
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pure water which is temporarily stored in the water storage unit, then transported
to the water electrolysis cell unit for the water electrolysis process. The
hydrogen gas generated in the process then passes through the gas-water
15 separation unit, and further is input to the engine. This improves the combustion
effect and achieves the effect of removing carbon from the engine.
[0007] The carbon removal devices disclosed by the above two Taiwan patent
references both require using a water electrolysis unit to generate hydrogen and
oxygen gas, and it is difficult for both to separate gas from water, making it
20 impossible to avoid damages to the cylinder caused by liquid lockout. There is
also no way to control the flow velocity of the hydrogen gas entering the engine,

that is, the same type of carbon removal device cannot be effectively paired and

used with engines with different cylinder sizes.



[0008] In order to make the carbon renoval device in interna
conbustion engi nes and engi nes nore convenient, as well as to let the
carbon renoval device obtain hydrogen gas through a portable manner,
the present invention is 5 proposed. [0009] The primary object of the
present invention is to provide a carbon renoval device that includes
a hydrogen storage case, a first pipe,a flow controller, a second
pi pe and a control unit. The first pipe is the hydrogen outlet end of
t he hydrogen storage deviZEMMARY I[GEVIGHDOINMENTION connected to both
the first pipe 10 and the second pipe; The second pipe is connected
to a dé0Ped] dwaprdery tdewmakbotliez arioony uwtvadsdewicentreringédrnebnduusbiwion
engi ne or any other an engine; The hydrogen storage case is used to
provi déngineshardr egygimegasorceepi readentorastwell @artbdat tlempssbion removal device
process, which neans it is not necessary to perform processes of ]
el ect r ObYERNGYiEe 841 2B V\Iéltf@‘ﬂgléeﬁ)apa’ftiagb@ berBReY t Hee hRIgseRerinyantipe is
obt ai ned; 15 This avoi ds the phenonenon of hydrol ock, which is caused
by PhePigRe¥edhei ng not easily separated from gas, which in turn can
decar boni zat i on.
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The hydrogen storage case is used to provide the hydrogen gas required for the
carbon removal process,which means it is not necessary to perform processes of
electrolyzing water and water separating before the hydrogen can be obtained;
15 This avoids the phenomenon of hydrolock, which is caused by the water being not
easily separated from gas, which in turn can damage the cylinder of the device
awaiting decarbonization. In practice, it is much simpler than the conventional
carbon removing device.
[0010] Another object of the present invention is to provide a carbon removal
20 device which, depending on the size of the device awaiting decarbonization,
usesthe control unit to output electric control signal to the flow controller. This
allows the flow controller to control flow velocity of hydrogen outward via the
first pipe from the hydrogen storage case, and further allows the hydrogen-which
has a flow velocity corresponding to the size of the device awaiting

25 decarbonization-to enter the device awaiting decarbonization via the second



pi pe. The flow velocity of the hydrogen gas can therefore be
controlled in accordance to the size of the device awaiting
decar boni zation, resulting in an econom c and effective carbon
renoval process. [ 0011] A carbon renoval device according to the
present invention isconprised 50f: a hydrogen storage case, used to
store and out put hydrogen gas; a first pipe, conbined with the
hydrogen storage case, is the hydrogen outlet end of the hydrogen
st or ageipadde alovecotldcpivpef dGa hiyldoogeoorgasolckar thaskfale bennectrslletiein
first and second pipes; a control unit, electrically connected to the
fl ow coacewsianse; tontleg si%¢ Phdhsedwride pivpaiting dsearbpoizasinmctesakldng in an
communi cate with interior of a device awaiting decarbonization,
accor dicrgnemigaptsffentivg subogfremavalgapsest the devi ce awaiting
decar bgnj zation, the control unit is utilized to out put
?OOlﬁA carbon removal devyce accord?ng to t%e present Fi)nvention iscomprised
5 of:
a hydrogen storage case, used to store and output hydrogen gas;
a first pipe, combined with the hydrogen storage case, is the hydrogen outlet end
of the hydrogen storage case;
a second pipe;
10 a flow controller, which connects the first and second pipes;
a control unit, electrically connected to the flow controller;
wherein the second pipe is used to connect and communicate with interior of a
device awaiting decarbonization, according to different sizes of cylinders of the
device awaiting decarbonization, the control unit is utilized to output
15 corresponding electric control signal to the flow controller, allowing the flow
controller to control the hydrogen storage case and release hydrogen via the first
pipe with a flow velocity corresponding to the device awaiting decarbonization,
and the hydrogen with the flow velocity enters the device awaiting
decarbonization via the second pipe;the hydrogen then mixesand burns with fuel

20  vapor within the device awaiting decarbonization, achieving the effect of

removing carbon accumulation within the device awaiting decarbonization.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]Further benefits and advantages of the present invention will become

25 apparent after a careful reading of the detailed description with appropriate



15 corresponding electric control signal to the flow controller,
allowing the flow controller to control the hydrogen storage case and
rel ease hydrogen via the first pipe with a flow velocity
corresponding to the device awaiting decarbonization, and the
hydrogen with the flow velocity enters the device awaiting

decar boni zation via the second pipe;the hydrogen then m xesand burns
with fuel 20 vapor within the device awaiting decarboni zati on,

achi evirefgrehee & tlee ecodmpenpinigndracdnBon accunul ati on within the

devi ce awai ti ng decarboni zati on. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0012] FOPt hEFihenef @ schematiadiagnaages thé présenpiesention nfertarban wiinloval
becone 25apparent after a careful reading of the detail ed description
W th aﬁﬁi"tﬁrﬁr-i ate reference to the acconpanying drawi ngs. [0013] Fig.
1 is a schematic diagram of the present invention of a carbon renoval
devi ce. 5DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0014] As shown in
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invention comprises a hydrogen storage case 11, a first pipe 12, a flow controller
13, a second pipe 14, a control unit 15, a convection unit 16, amonitoring unit 17
and a detection unit 18.

10 [0015] The hydrogen storage case 11 is used to store and output hydrogen gas,
and can be the aforementioned portable hydrogen supply system disclosed in
Taiwan patent No. 127147; there are several hydrogen-storing canisters 111
contained therein with hydrogen-storage alloy disposed in each of the
hydrogen-storing canisters 111. When the respective hydrogen-storing canister

15 111 has been depleted of the hydrogen gas, they can either be refilled or replaced
with another hydrogen-storing canister 111 that has already been filled with
hydrogen gas. This allows the hydrogen storage case 11 to continue output
hydrogen gas.Each hydrogen-storing canister 111is connected to the first pipe 12
via pipeline 112.

20 [0016] The first pipe 12 is combined with the hydrogen storage case 11 and is the
hydrogen outlet end of the hydrogen storage case 11; the flow controller 13 is
connected to the first pipe 12 and the second pipe 14to control the flow velocity
of the hydrogen gas going from the first pipe 12 to the second pipe 14.

[0017] The second pipe 14 can be connecfed to a device awaiting decarbonization

25 2 such as internal combustion engine or any other engine, allowing the hydrogen



10[ 0015] The hydrogen storage case 11 is used to store and out put

hydr ogen gas, and can be the aforenenti oned portabl e hydrogen supply
system di scl osed in Taiwan patent No. 127147; there are several

hydr ogen-storing canisters 111 contained therein with

hydr ogen- st orage al |l oy di sposed in each of the hydrogen-storing

cani sters 111. \Wen the respective hydrogen-storing canister 15 111
has been depl eted of the hydrogen gas, they can either be refilled or
r epl aceds witbhedanot ther hipddrgrgestargei ragechhi ©t dlovi libte ae tesical avading
been filled with hydrogen gas. This allows the hydrogen storage case
11 to demtibvmézaiinmud;thy dloygenelyastyEaobh hylchgbidsegan zgs claivst artol the
is connected to_the first pipe 12 via pipeline 112. 20[ 0016] The

first gepeelavadtipgndicieboniizeronfeishyanraglisdsbrridgelleosssontrodley 1% for
t he hydrogen qut]et. end of the hydrogen storage case 11; the f] ow
cont r ofFkapprig 1? dhe dievacs awaiidng Hiscprrbarizptipa gilaér?dlﬁl}gé'%?ééﬂélm&eﬁethe

14t o control the flow velocjity of .the hydragen gas gojng framthe
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fl ows EQ%QHPPSFgﬁghﬁﬁzgwghbjng decar boni zation2 is controlled by the

flow contro or exanple if the device awaiting

decar b?m &t irfl SRS @nilta{]ﬁ?s? sidricd 1y dfilnectdlf 1o tHE’Qﬁ@\g%rﬁgﬁ#r 13to
the d as a

velocity 1s faster; when evi ce awai t1 ng decarboni zati on
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hydrogen fl ow velocity is controlled to acconodatethe size of the

cyli ndeelddity be t@eVhgdroaeai £1bhan geeambany fati pipe.12[ RO1Bd sEhend Papé al4
unit 15 is electrically connected to the flow controller 13to
being controlled by the flow controller 13 to in accordance with the electric
control signal. The control unit 15 can be an industrial computer or a common
personal computer, which includes a touchscreen or non-touchscreen capable of
15 being manually operated or has a preset program automatically outputtingthe
electric control signals to the flow controller 13 to control the flow velocity
corresponding to what is needed.
[0019] The convection unit 16 is disposed at the lateral side of the hydrogen
storage case 1lto perform heat exchange with the hydrogen storage case 1lto
20 prevent temperature of the hydrogen storage case 11 from rapidly dropping and
affectingrelease of hydrogen. The convection unit 16 further includes a fan to
create airflow for heat exchange with the hydrogen storage case 11
(includingheat radiating and maintaining at constant temperature).

[0020] Themonitoring unit 17 further comprises at least one of temperature and

25 pressure monitors to monitor temperature and pressure of the entire device. The



10 output electric control signals to control the flow controller 13
for the flow velocity of the hydrogen flowing fromthe first pipe 12
to the second pipe 14 being controlled by the flow controller 13 to
in accordance with the electric control signal. The control unit 15
can be an industrial conputer or a comon personal conputer, which

i ncl udes a touchscreen or non-touchscreen capable of 15 being
manual | y operated or has a preset program autonatically outputtingthe
el ect r idetedm olnitilgnhalognirasashet flleass eonrt pbldaectdds tichons randdastepe or
flow velocity corresponding to what is needed. [0019] The convection
unit 1Gamsrgiospdrseet athet Hmaggseralated deo otondigiomy drfogdn skeviegyeawading
1 Ito perform heat exchange with the hydrogen storage case 1 [to 20,
pr eventdetaippaizgtiee bhe cpatipfdrphdd St deatrecalhs eonnegtedntor Bisi Miopitoring
droppi ng.and affectingrel ease of hydrogen. The convection unit 16
furt heﬂlﬂﬁh&?w@é‘ﬁ%eﬁaﬁntw&rléawpapwffﬁgwq sioTcike BREHARGE and Heterdion
hydgogen,. st orage case 11(includi ngheat radjati and mai ntainin
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connecte e nonitoring uni and detection unit 1

respectyiyeke tQeHhe cty!TﬁlcfE‘P'HfttHEid@Qi@QﬁgﬁEfgngE%b%niﬂtﬁf%%%]'lé)r\]w the

output fromthe nonitoring unit 17 and t ection unit

negded fidwR oa@IIeR! | St@PRBhEoRtRe QHMPHQe:P@fd’rﬁ?QQ@gE Ng i tORase a8 gen
information. [0021] The present invention utilizes the control unit %5

to out pid th&diGeips ACNGiiily acfleet vE1oce@Nts@ksSdilaksiot thd BeviclOMvaiting
controller 13 in accordance with the size of the cylinder of the

devi ce dawaibloinhgatitec @, band 2kt ilordgetn withowiiet il vl G el b Oy cantrokherdelsce
to control the hydrogen storage case 11 and rel ease hydrogen via the
first pipetii@ decehbenizhtonvzlweithy oeondspiprdl Agutch tihetldeliydmgen with
awai ti ng decarboni zation 2, and the hydrogen with the flow velocity
ent er s proeerddeohceckorain ihep désesdnenbumtsi wnthothe fudlheapseceittiipithe dedice
such thatthe hydrogen with proper flow velocity then m xesand burns

wi R t REaituag degpdronipathem 2 kehaesingehe 5 oan st gt cdeere bonsi otk 2 drie2ing
enhanci ng the conbustion tenperature and achieving the effect of |
renovi BRF caHEeh Akt cLRP BMigorFakP PR HCEmBUMOR e WAllHNL ithg device awaiting

decarb%niz tion 2.
ecarbonization 2.

[0022] The present invention does not need to perform water electrolysis and
gas-vapor separation before hydrogen gas can be obtained to avoid the
20 phenomenon of hydrolockcaused by the water being not easily separated from the
gas, which in turn can damage the cylinder of the device awaiting
decarbonization; instead, the present invention uses the hydrogen storage case to
immediately provide the device awaiting decarbonization with the hydrogen gas
needed during carbon removal, as well the present invention can control the flow

25 wvelocity of the hydrogen gas in accordance with the different sizes of devices



[ 0022] The present invention does not need to perform water

el ectrol ysis and gas-vapor separation before hydrogen gas can be
obtained to avoid the 20 phenonenon of hydrol ockcaused by the water
bei ng not easily separated fromthe gas, which in turn can damage the
cylinder of the device awaiting decarbonization; instead, the present
i nvention uses the hydrogen storage case to immedi ately provide the
devi ce awai ti ng decarboni zation with the hydrogen gas needed duri ng
car bon amentival decagbueldatione whedentsilty ent awnecaw ntionend| efifivdefit @arbon
25vel ocity of the hydrogen gas in accordance with the different sizes
of deviremevahviceesig beduepoafzat ilsnmughi stereefaftiveihanathecomysntional
and efficient carbon renoval process. In practice, it is nuch

nor eef CAERQN ERIAQKINEWECH6RVeNt i onal carbon renovi ng devi ce. [0023]

VWi | e ihﬁzinv ntion has been described wth reference to the

pref er LEG2E Bithent veREPaokas peep desgriged WHér safstroenty the preferred

nodLfications or variations be, easi |y, made w_.t hout departing from
t hed spEmRodamenh theiaofe Ht 1FoliRF e T By o0haL spedidisd Tang; Gray amial 1930 248y
be easily made without departing from the spirit of this inventiondefined by the

appended claims.
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25 What is clained is: 1. A carbon renoval device, conprising:
a hydrogen storage case storing and outputting hydrogen gas with an 5
hydr ogen outlet end; a first pipe being the hydrogen outlet end of
t he hydrogen storage case; a second pipe; a flow controllerconnecting
with the first and the second pipe; a control unit being electrically
connected to the flow controller; 10 wherein the second pipe is used
to connect and conmunicate with interior of a device awaiting
decar boWhzais drjmadderding to different sizes of cylinders of the
devi ce awaiting decarbonization, the control unit is utilized to
out put corresponding electric control signal to the flow controller,
allowing the flow controller to control the hydrogen storage case and
rel ease hydr dgebondempyalslevige, qompieingth a fl ow vel ocity
corresponding to the device awaiting_ decarbonizatjon, and the )
hydrogen wi t he tETPEeR Sferags £35entaing tad qainwsing hyeroggn gas with an
decarboni zati on via the second pipe;the hydrogen then m xesand burns
wi t B f JEATETLPUHEL AR t he device awaiting decarbonization, achieving
the effect of_ r.enpving carbon accunulation within the device awaiting
decar boni zat i %él_rggglpegbemg i hydrogen outloet end of tqw l?ydrogen storage case;

a second pipe;

a flow controllerconnecting with the first and the second pipe;

a control unit being electrically connected to the flow controller;

10 wherein the second pipe is used to connect and communicate with
interior of a device awaiting decarbonization, according to different sizes of
cylinders of the device awaiting decarbonization, the control unit is utilized to
output corresponding electric control signal to the flow controller, allowing the
flow controller to control the hydrogen storage case and release hydrogen via the

15 first pipe with a flow velocity corresponding to the device awaiting
decarbonization, and the hydrogen with the flow velocity enters the device
awaiting decarbonization via the second pipe;the hydrogen then mixesand burns
with fuel vapor within the device awaiting decarbonization, achieving the effect

of removing carbon accumulation within the device awaiting decarbonization.

20
2. The carbon removal device as defined in claim 1, wherein the hydrogen
storage case contains at least one hydrogen-storing canister, and said
hydrogen-storing canister is connected to the first pipe with pipeline.
25 3. The carbon removal device as defined in claim 2, wherein the



2. The carbon renoval device as defined in claiml, wherein the

hydr ogen storage case contains at |east one hydrogen-storing

cani ster, and said hydrogen-storing canister is connected to the

first pipe with pipeline. 253. The carbon renoval device as defined
in claim2, wherein the hydrogen-storing canister have

hydr ogen- st orage al |l oy inside. 4. The carbon renoval device as
defined in claiml1, 2, or 3, further conprises a convection unit

whi ch ihydde spostuinag canlsatehate by dio geh-stoeagy/ dilogensislest or age caseto
perform heat exchange with the hydrogen storage case so as to prevent
tenperature of hydrogen storage case fromrapidly dropping during the
rel ease of hydrogen gas to affect continuing release of hydrogen.

5. The car Bonlkerfavhpndesmeealagdentds neddefingflaimdainphbyr &,not rﬁe further
control unit 10 is manual | y operated or operated by a preset. program
to aut GREIATESS] Byceaffﬁattm% HaieMddehile dppRies atspdatdrat sidenef thelydrogen

con%roller . The c%gbon rﬁnnval dlP h as defined in claimb,
wherei ﬁ“{rﬁéec‘ij”ﬁﬁ‘blpea ALAXFRBRET Y14 ¢ sf}v(ﬁsrese%rstara@&r BP0 as to
conput er arbon renoval devi.ce as ed i.n C alm
wher ei rli"'%ee‘“otfeﬁ%erfiﬂﬂﬁs?t} ﬁ&?r"&?ﬁpﬁf’é?g%ﬁas‘? ﬁEO‘BefFBb rcf’é’r%’&% Hing o
further IC f esdrg tOUChtcS)%rfFect e nt1nu1n ele s ?E‘lﬁgon removal device
as defifed 1 TE e 7" BRnel ST K EON e { T 5 8 {8kt her
conprises a fan to createairflow to perforn1heat exchange with the
hydr ogen storage case.

5. The carbon removal device as defined in claim 4, wherein the control unit
10 is manually operated or operated by a preset program to automatically output the

electric control signal to the flow controller.

6. The carbon removal device as defined in claim 5, wherein the control unit
is an industrial computer or a personal computer.
15
7. The carbon removal device as defined in claim 6, wherein one ofthe

industrial computer and the personal computer further comprises a touch screen.

8. The carbon removal device as defined in claim 7, wherein the convection
20  unit further comprises a fan to createairflow to perform heat exchange with the

hydrogen storage case.

9. The carbon removal device as defined in claim 8further comprises a
monitoring unit to monitorat least the temperature or pressure of the entire

25 device.

10



9. The carbon renoval device as defined in claim8further conprises a
nonitoring unit to nonitorat |east the tenperature or pressure of the
entire 25devi ce. 10. The carbon renoval device as defined in
clai m9further conprises a detection unitto detect imge condition of
t he devi ce awaiting decarbonization. 5 10 15 20 25

10. The carbon removal device as defined in claim 9further comprises a

detection unitto detect image condition of the device awaiting decarbonization.
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