Description Title of the Invention: ELECTROMAGNETIC WAVE TREATMENT METHOD OF WATER
VAPOR IN COMBUSTION AIR AND ELECTROMAGNETIC WAVE TREATMENT APPARATUS OF
WATER VAPOR IN COMBUSTION AIR Technical Field [0001] The present invention relates to an
electromagnetic wave treatmentmethodofwatervaporincombustionair,whichimproves combustion
efficiency in a combustion apparatus such as an
internalcombustionengine,therebyreducingafuelandreducing exhaust harmful substances, and an
apparatus thereof. Background Art [0002] 5 In_ recent years, an internal combustion engine having
higher combustion efficiency and small fuel CSI’S]SCurI%]BECl)r? is required on the background of energy

saving from gl a‘g Uk mg g cpuntermeasuyres. For this reason, internal combustion engines having a
dilute combust%in meagwodplanga techr%ology of, for example, modification of a fuel become the

mainstreamy: hose promgie:a ceaglion batuesnafvel apdabkorygen)aand thorefage hag the object

to improve combustion efficiency by ignition control by mechanically changing the structure in a

combustion ehamber ang ignitioneoniiot Bychangingrak ogtane numheneia fuelp doveyer, the

countermeasure was not taken in most internal combustion engines on the problem regarding water
vapor contagredinathRereehustiorcavipybich@ivesrgreat influence to the combustion efficiency.
[0003] The amount of water vapor (water vapor pressure) that air can contain has the limit, and
the state thatenater wvaporrwasd ¢ontained up to the limit is called a saturated state. The amount of
water vapor at that time is called the amount of saturated water vapor, and is represented by the
amount (g) ¢water vapor contained in 1 m3 of air. The amount of saturated water vapor ( saturated
water vapor pressure ) is increased with increasing the temperature. [0004] Air has the property
that the amount of Waterdzgor iy inereasdd anprepertion toaimterhpeiaioreasig Saturdé® water vapor
pressure as shown in Table 1 below. [TABLE 1] Water vapor that air can contain Temperature (C)

Sau”auxjW%ﬁg@kﬁﬁﬁ?ﬁg§§ﬁ@%ﬁag?tervapor1ncombustlona1r,whlchimproves

combustion efficiency in a combustion apparatus such as an
internal combustionengine, therebyreducinga fuel and reducing
exhaust harmful substances, and an apparatus thereof.
Background Art

[0002]

In recent years, an internal combustion engine having
higher combustion efficiency and small fuel consumption is
required on the background of energy saving from global warming
countermeasures. For thisreason, internal combustionengines
having a dilute combustion method and a technology of, for
example, modification of a fuel become the mainstream. Those
promote areactionbetweena fuel andair (oxygen), andtherefore
had the object to improve combustion efficiency by ignition
control by mechanically changing the structure inaicombﬁstion
chamber and ignition control by changing an octane number of

a fuel. However, the countermeasure was not taken in most




Amount of saturated water vapor (g/m3) 0 6.10 4.8 10 12.28 9.4 20 23.38 17.3 30 42.41 30.4 [0005]
With increase in the air temperature and the water vapor pressure, lack of oxygen in the air occurs and
additionally, water vapor in the combustion air compressed in a combustion chamber aggregates as
water droplets. This was one of great factors to make combustion efficiency low. Furthermore, the
conventional internal combustion engine was structurally difficult to control water vapor in combustion
air . Therefore, the removal of exhaust harmful substances discharged from the existing combustion

was under the tate ttlat t% OV%I err;luslt I{glg/ ahcatqu %tlofma ost-tr lartlm%ntt nggatus and DPF
(NOx and PI%/i(1 eduction 8 apparatu 9 €p emregardingwa po

contained in other combustion air, which gives great influence
to the combustion efficiency.
[0003]

The amount of water vapor (water vapor pressure) that
ailr can contain has the limit, and the state that water vapor
was contained up to the limit is called a saturated state. The
amount of water vapor at that time is called the amount of
saturated water vapor, and is represented by the amount (g)
of water vapor contained in1m’of air. The amount of saturated
water vapor (saturated water vapor pressure) is increased with
increasing the temperature.

[0004)]

Air has the property that the amount of water vapor is

increased in proportion to air temperature and saturated water

vVapor pressure as shown in Table 1 below.

[TABLE 1] Water vapor that air can contain

Temperature (°C) Saturated water vapor pressure (hpa) | Amount of saturated water vapor (g/m?)
0 6.10 4.8
10 12.28 94
20 23.38 173
30 42.41 30.4
[0005]

With increase in the air temperature and the water vapor
pressure, lack of oxygen in the air occurs and additionally,
water vapor in the combustion air compressed in a combustion

chamber aggregates as water droplets. This was one of great




[0006] Patent Document 1: JP-A-2011-021553 Patent Document 2: JP-A-2010-203366 Patent
Document 3: JP-A-2009-209902 Disclosure of the Invention Problems that the Invention is to Solve
[0007] Examples of the combustion apparatus include various combustion equipments (a boiler, a
stove and a drying oven) and various internal combustion engines (a gasoline engine, a diesel engine,
a gas-fired engine, a turbine engine and the like). [0008]

factors to make combustion efficiency low. Furthermore, the
conventional internal combustion engine was structurally
difficult tocontrol water vapor in combustionair. Therefore,
the removal of exhaust harmful substances discharged from the
exlisting combustion was under the state that the removal must
rely on a catalyst of a post-treatment apparatus and DPF (NOy
and PM reduction apparatus).

[0006]

Patent Document 1: JP-A-2011-021553

Patent Document 2: JP-A-2010-203366

Patent Document 3: JP-A-2009-209902
Disclosure of the Invention
Problems that the Invention is to Solve
[0007]

Examples of the combustion apparatus include various
combustion equipments (a boiler, a stove and a drying oven)
and various internal combustion engines (a gasoline engine,
a diesel engine, a gas-fired engine, a turbine engine and the
like).

[0008]

The existing combustion of the internal combustion
engines constituted as above has compensated for the lack of
oxygen by controlling the reactionbetween a fuel and combustion
alr using an electronic control by a mechanical structure. On

the other hand, it is less well-known that the internal




The existing combustion of the internal combustion engines constituted as above has compensated for
the lack of oxygen by controlling the reaction between a fuel and combustion air using an electronic
control by a mechanical structure. On the other hand, it is less well-known that the internal

combustion engine has the problem incurring ignition delaywhich is said to be fatal defect. This is
due to the following facts. The amount of water vapor is increased with the change of air temperature,
so that lack of oxygen occurs in combustion air and additionally, water vapor in combustion air

Cnevenness T RG oM ErSLEH AP T TRGeIE ok Casit 16 SontoT e Epdratite

unevenness, \g/itg girgﬁ%lga%igalffstrtuaqéj@é eOch?] The temperature unevenness of the compressed
air in a combustion chamber of the above various internal combustion engines weakens the reaction

between a fuel and ggmbustion,airand pecesarly induees janitiogdelay, The €xsting combustion

always discharges exhaust harmful substances (including blow-by gas) as incomplete combustion.

[0010]  Exhpustiharmiulsyhslaneesofineormpletecombuistionaeiaing largeymeyat of unburned
matters, and this causes a vicious cycle that carbon is contained in an engine oil, and the oil is

deteriorated| eicieposiis of arbeare foineed g €opbustionchambers thereby sjondng down a
mechanical compression step of combustion air and remarkably decreasing combustion efficiency.

Controlling thedgnition detmbaisthéopregdetermined eosdistion svasahbusastdmportanbproblem for the
improvement of combustion efficiency. [0011] The ignition delay decreases the combustion
efficiency, andadditidredly decreates fudt efficisnty, indaced  largeaimount afifyst consemption,
thereby leading to the result of promoting global warming, and discharges exhaust harmful
substanceshevemnsERging dboat apperetesdoeiz). It is impossible in most
Anobjectofthepresentinventionistoimprovecombustion efficiency of the existing combustion, and is to
obtain an eleBff6Mdghetitare tidstntSTiRRéthbe o WaRY $ap6SH vdhbuatpcapnical
thatcanreducethefuelconsumptionandreduce exhaust harmful substances, and an electromagnetic
wave treatnfert &pp&Fatus of water vapor in combustion air. Means for Solving the Problems [0013]
To solve the@% % problems, an invention of a method described in claim 1 comprises irradiating
combustion ed'to a combustion apparatus which extracts heat energy by burning materials to be

ngsgétﬂha?rl_e[c&%%%g Neligavas, fereRy sXGIing water polecilgs of waley varorn the
combustion chamber of the above various internal combustion
engines weakens the reaction between a fuel and combustion air
and necessarily induces ignition delay. The existing
combustion always discharges exhaust harmful substances
(including blow-by gas) as incomplete combustion.
[0010]

Exhaust harmful substances of incomplete combustion
contain a large amount of unburned matters, and this causes
a vicious cycle that carbon is contained in an engine oil, and
the 0il is deteriorated or deposits of carbon are formed in
a combustion chamber, thereby slowing down a mechanical

compression step of combustion air and remarkably decreasing

combustion efficiency. Controlling the ignition delay of the




The invention described in claim 1 is that when applied the water vapor in the combustion air is
irradiated with electromagnetic wave from an irradiator which received heat from an engine room of an
automobile and a heat source of an inhaled air passage section, and water molecules of the water
vapor in the combustion air are excited, thereby causing further molecule oscillation action. This
action homogenizes temperature distribution of air when the combustion air has been compressed,
and further can suppress temperature unevenness of the compressed air, thereby preventing ignition
delay and increasing combustion efficiency. As a result, the fuel consumption is.reduced, and
ctionally S e AR s BAIAHELs Sk 28 CatBon SriHiad (o e BB R omde (CO)
hydrocarongléCl,régqg%@n%lgeo(yOc)gnﬁggss&s%nggg ip@{té'%% te matter (PM) , contained in an
exhaust gas are reduced. [0015] In detail, when electromagnetic wave is absorbed in a gas
having polarjtysstich as carbon dioxide gas (002) or water vapor (H20) further molecule oscillation
action called excitation occurs . This is a mechanism of radiant heat transfer, and air is converted into
a gas which easily raisesi tpmperatie: 1t srid thatdimate-change ecurting endthe gatth at present,
in detail, global warming, is the same action. [0016] generally well-known, it says that the principle of
a microwave nyeadsithei same agtioscWaleeabsorbs eleatiemagastic wavas {dH- wayes) irradiated
from a magnetron in the microwave oven, and excites water molecules (H20). The water molecule
causes furtherascitlatidnfactibn; ansduwvater molethles genetatediiotion hegh.cT meswdtes fenerates
heat by itself, and changes into hot water. [0017] The invention described in claim 2 is that the
combustionkippacdtiis ds anl interhalvcormtiustion endindischThgdintemal Tombubtoméndine” used
herein means, for example, a gasoline engine, a diesel engine, a gas-fired engine and a turbine
engine. [00B8]Ps tank&reforeNpiple cdabthdiihe Fresert indentionlisHpbhied to various internal
combustion engines, combustion efficiency of various internal combustion engines is increased, the
fuel consum[pCEi@ﬁ%é reduced, and exhaust harmful substances such as carbon dioxide (COZ2), carbon
monoxide (CO), hydroc%rbon H%), nitrogen oxide Qf\le and suspended particulate matter (PM),
contained in an exhAlSYYREAre et&b%gdge[%%]m SPid e tion dERERBES TEERY 398 that the

combustion apparaius is,a fleaf generalion ype combustion enaine, The 'heat generation type
combustion engine” used herein means various "enginesthat utilize heat obtained by burning a fuel”,

and includeg A.bqlles 3 iove;and A dYIng JUDAGE + nmethod of water vapor in

combustion air, that can reduce the fuel consumption and reduce
exhaust harmful substances, and an electromagnetic wave
treatment apparatus of water vapor in combustion air.
Means for Solving the Problems

[0013]

To solve the above problems, an invention of a method
described in claim 1 comprises irradiating combustion air fed
to a combustion apparatus which extracts heat energy by burning
materials to be burned, with electromagnetic waves, thereby
exciting water molecules of water vapor in the combustion air.
[0014]

The invention described in claim 1 is that when applied

to, for example, an internal combustion engine of an automobile,




Therefore, combustion efficiency of various internal combustion apparatuses is increased, the fuel
consumption is reduced, and exhaust harmful substances such as carbon dioxide (002), carbon
monoxide (CO), hydrocarbon (HC), nitrogen oxide (NOx) and suspended particulate matter (PM),
contained in an exhaust gas are reduced. [0020] In the invention of an article described in claim 4,
the article is mounted on a combustion apparatus which extracts heat energy by burning a material to
be burned, and comprises a substrate, a heat shield body attached to the substrate, an irradiator
provided on tﬂﬂ% h%artshield bod¥ and ir&diatin Iecl;gomagnetic waves towgrd %ognbustjc n air, and a
storage space storiﬁg%ﬁe irradiator thereir. [68%'%118 ' thé& invention dé&crisedin claim's, the
imadiator is {ormec Ry apRlngpasty ceramies 10 the suiface of & hase malerial omprising a paper.
The irradiator is formed by powdering ceramics with appropriate means to form a powcfer, mixing the

powder withan,appronsiale hindes 4a form.a paste. And Applving the pasty ceramigs 1 the, surface of

abasematerial comprising a paper. [0022] It is empirically recogni zed that so-called ceramics such 1
as burned pregcts andinoiigries, burged @i bigh tempgratdie gNikelecHomagnelc waves. For
example, it is empirically known that the phenomenon that foods placed in a pottery-made cup is
difficult to coolslownris-duedenmheatieiention effest by elestromagns]ic wayes gmitadem the
pottery itself. It is considered that foods contain water, and excitation action (molecular oscillation) of
water molecudssisunduced-by eleciromagneticrwaves irradiated from the pottery, thereby the

heat-retention effect is generated. The present invention adopts this theory. [0023] In the invention
described in claim 6TtHes eat shield dodyds hrade béahematnre dikttheomuention Hescribed in claim
7, the substrate is formed in a band form, and has a joint part at the end thereof. Therefore,

because thé'8gBstFate isProvidEd withpthie foitt pereht orierd ifedof rntelinyEhton described in
claim 7, the band-form substrate can be used by winding around various materials to be mounted.
[0024] RURBTRFEh GBS GIBEEINCRYIATEI RS Bt parGsEPRIandefhstthert e $R¥he invention

described in claim 9, the combustion apEaratus is an internal combustion engine. . .
preventing ignitiondelay and increasing combustionefficiency.

As aresult, the fuel consumption is reduced, and additionally,
exhaust harmful substances such as carbon dioxide (C0O;), carbon
monoxide (CO), hydrocarbon (HC), nitrogen oxide (NOx) and
suspended particulate matter (PM), contained in an exhaust gas
are reduced.

[0015]

In detail, when electromagnetic wave is absorbed in a
gas having polarity such as carbon dioxide gas (CO,) or water
vapor (H,0), further molecule oscillation action called
excitationoccurs. Thisisamechanismof radiantheat transfer,
and air is converted into a gas which easily raises temperature.
It is said that climate change occurring on the earth at present,
in detail, global warming, is the same action.

[0016]

As the absorption action of electromagnetic wave




The "internal combustion engine" means a gasoline engine, a diesel engine, a gas-fired engine, a
turbine engine, and the like. [0025] Therefore, in the case that the present invention is applied to
various internal combustion engines, the combustion efficiency of various internal combustion
apparatuses is increased, the fuel consumption is reduced, and exhaust harmful substances such as
carbon dioxide (CO2), carbon monoxide (CO), hydrocarbon (HC), nitrogen oxide (NOx) and
suspended particulate matter (PM), contained in an exhaust gas are reduced. [0026] In the
ecuipment. T2 heAt eI io G CoUSton DGO Bod NErei] hEAto AnEEs "Srgimes

utilizing hea ined,khy burning el", and.i e r e ' fo} a drying
oven. Advarﬁggﬁg‘%hﬁ%ﬁéﬁgna{%&éﬁ' %k%%%%%ét%rf e Eg(%tﬁ%%%l%tt% \?v%élg” t%;%nent method

of water vapp i Gemiustion-air andanappaiaiis tareet, aecordingute, the-inyeptiogs described in

claims 1 to 10, water molecules of water vapor are excited by electromagnetic waves emitted from an
irradiator to gausesferthesmplecutangseiliatiansaction) this actiopharrogenizes temparatiuse
distribution of air when combustion air is compressed, and furthermore, temperature unevenness of
the combustioir alican besuppsessed. Ehis develops theweftacts that igsitionsdelpynrecassarily
generated in the existing combustion is controlled, the combustion efficiency is improved, the fuel
consumptior 1si rediuced hard: exhdlst harmbut substanees sech asearbbog didxdd (002)ncarbon
monoxide (CO), hydrocarbon (HC), nitrogen oxide (NOx) and suspended particulate matter (PM),
_contained inrcdregkaustyas dretredaced. {0028] In the inventions described in claims 2 and 9,
from that the present invention is applied to an internal combustion engine, in the case of being
mounted on&Padtomobile, by mounting the apparatus to the existing vehicles as well as new cars,
the ignition delay of the existing combustion is improved, shock wave of combustion is softened,
combustion noise isTREUCREELlebRihg eORTbUEeN M ficicomBUtivh fife GRIEMBIoHYRd is
conducted, the combustion converts into combustion free of unbyrned materials, deposits in a
combustion ¥RRHisEr Hie Hfaduhly tiéaretby tRELEAnRG c6MbtRfon, and the combustion efficiency
can gradually be improved. Therefore, in the existing cars hayvin nted.thereon a catalyst and DPF
(NOx and PM reduc%%ﬁ aﬁﬁlécr%{u%a)ikﬁggv&ﬁ%ssecé 885 -It}%JaPn%en]tlggrggggtﬁgJf(r)lr%?(ﬁnal&ét ggsr,y clogging of
the catalyst apd ROE filler I preypated Anchihis Bunga aboutlieoxiepding.afiect o0l In the
inventions descrlged In claims 3 and 10; from that the present invention is applied to a combustion
engine, in thg,gase ef,pejng appjigd 1 a boiler, a stove and the like, the ignition delay of the existing
combustion is improved, shock wave of combustion is softened, combustion noise is reduced, cleaning
combustion jip gahegh combustion time was prolonged is conducted, the combustion converts into
combustion free of unburned materials, deposits in a combustion chamber are gradually cleanedby the
cleaning combustiomhand: theregmbustioneefticiencyt han gradually dedmprovecdsBriesDeiseription of
the Drawings [0030] Fig. 1 is a perspective view showing one embodiment of an electromagnetic
wave treatnegnt appdradtas vhwatersvapot @rcembustidniait acooreing toethe presentstvention.
Fig. 2 is a perspective view showing an embodiment using an electromagnetic wave treatment
apparatus of Waterheasti inf comiimstion aireagretdingivthelresert imaiienincreased,

the fuel consumption is reduced, and exhaust harmful substances
such as carbon dioxide (CO;), carbonmonoxide (CO), hydrocarbon
(HC), nitrogen oxide (NOy) and suspended particulate matter
(PM), contained in an exhaust gas are reduced.
[0019]

The invention described in claim 3 is that the combustion
apparatus i1s a heat generation type combustion engine. The

“heat generation type combustion engine” used herein means




Fig. 3 is a view showing an embodiment using an electromagnetic wave treatment apparatus of water
vapor in combustion air according to the present invention, and showing the state that the apparatus is
fitted on an engine which is an internal combustion engine of an automobile. Best Mode for Carrying
out the Invention [0031] The present invention is described in detail below by reference to the
embodiment in the case of applying the present invention to an internal combustion engine of an
automobile. Fig. 1 is a perspective view showing the embodiment of the present invention, and a
heat shield ?f%% (2) oSf an, aluminlsjrphm%t%r%al isi groyligeg g‘b% r%%[%l%laf) &%R’itﬂat% nylvh'ich prevents the
outside air temperz‘ajture. ? zplura]li%y 6firadiators 3 made of ceramics are attacHed to the

upper surfaceof the heatsbisldiborly 2. and o peget onstiiting,a siarage space placing the

irradiator 3 therein is provided. Afirst planar fastener 5 is provided at one side of the substrate 1 . The

first planar fastener fcanbe.detachahle ta a:second planar fasteper 5.onithe back surfage at the other

side of the substrate 1, and the substrate is wound at a position of an air passage body 6 which easily

absorbs heatoas sbewsrindrig a3 aExaaples{ 0033t e a s da fhewlectiemagheticwsvedreatsnent
apparatus constituted as above, the combustion air from, for example, an air cleaner toward an

internal comhatstioaenging isstitradiated avithrelecirossagneiicanvayes aisbda Asom &ooxthesirradiators 3,
whereby water molecules of water vapor in the combustion air are excited, and further molecular
oscillation ac¢tion)occiasbon mbhissattion (umegenizesdemipenatie distributiogeh aifmielecular level)
when the combustion air has been compressed, and furthermore can suppress temperature
unevenness(dfthe eombtistiorade tymbart delalatevitaidly genéfited inahé existidgidorabustion is
controlled to improve combustion efficiency, thereby the fuel consumption is reduced, and additionally,
exhaust harffiPsistarcesPsirchrasiea®dn dioxide (CO2) , carbon monoxide (CO) , hydrocarbon
(HC) , nitrogen oxide (NOx) and suspended particulate matter (PM) , contained in an exhaust gas are
reduced. [0 :92?]20] By mounting the electromagnetic wave treatment apparatus on the existing

vehicles , the ignition delay of the predetermined combustian is improved, cleaning compustion in
which combuston thie HiS BEER RGHgBA BodHEd O1F, HERGHIEh Ebrfdbyenaiber are
gradually C|g r%%q: ?g tki1e cleanrilnc%c(‘iorcpbustig):rclm%nds<;&1§L a result, thet%)smb%stiotq %f}fggireggx gan gradually

improved an ricreased. lf[hor%ermore,nlnathe eX|slfing cars ?r%?/ﬁl@amoun‘fédl {Rereon a catalyst and DPF

(NOXPM redyctioncauioment) kown as & nost-Upaliment apparalis of extiayst gas, clogging of the

catalyst and a DPF filter is prevented. This brings about a life-extending eftect, and becomes a global
warming coynierimeassire (improvementiof fuebsffigiency) thalcan, ingxpensively pe-caried out, and a

method of preventing air pollution.
irradiator provided on the heat shield body and irradiating
electromagneticwaves towardcombustionair, anda storage space
storing the irradiator therein.
[0021]

In the invention described in claim 5, the irradiator
is formed by applying pasty ceramics to the surface of a base
material comprising a paper.

The irradiator is formed by powdering ceramics with
appropriate means to form a powder, mixing the powder with an
appropriate binder to form a paste, and applying the pasty

ceramics to the surface of a base material comprising a paper.

[0022]




[0035] Table 2 shows comparative running test data in which the data in average of
electromagnetic wave treatment apparatus-mounted cars and electromagnetic wave treatment
apparatus-unmounted cars in the past two years in the actual running distance per year by 106 diesel
vehicles of a bus business office were used as databases, and reduction of fuel consumption of
vehicles having the electromagnetic wave treatment apparatus amounted thereon was confirmed.
[TABLE 2] Running test results by 106 diesel vehicles in bus business office Vehicle specification

Mitsubish, Isuzu, Hipp @%Mﬁ%”cﬂiﬁ%'%@%%9‘38'@%%’%%@—%§§9 2 %%’g§8f8f@£’e?ﬁatus

specification Unmounted Mounted Test perio 08 2009 April 2010 to March 2011 Running distance
(m“)&999@§5E%%ﬁ%ésgfﬁ%ﬁ%@§3and potteries, burned at high temperature

emit electromagnetic waves. For example, it is empirically
known that the phenomenon that foods placed in a pottery-made
cup is difficult to cool down is due to a heat-retention effect
by electromagnetic waves emitted from the pottery itself. It
is considered that foods contain water, and excitation action
(molecular oscillation) of water molecules 1s induced by
electromagnetic waves irradiated from the pottery, thereby the
heat-retention effect is generated. The present invention
adopts this theory.
[0023]

In the invention described in claim 6, the heat shield
body is made of aluminum.

In the invention described in claim 7, the substrate is
formed in a band form, and has a joint part at the end thereof.

Therefore, because the substrate is provided with the
joint part at the end thereof in the invention described in
claim 7, the band-form substrate can be used by winding around
various materials to be mounted.
[0024]

In the invention described in claim 8, the joint part
is a planar fastener.

In the invention described in claim 9, the combustion

apparatus is an internal combustion engine.




Fuel consumption (L) 918,634 937,320 868,234 Fuel cost (km/L) 4.35 4.25 4.66 Average (km/L) 4.30
4.55 Fuel reduction (%) 5.83 [0036] Table 3 is data in an exhaust smoke concentration test, in
which the data of five electromagnetic wave treatment apparatus-mounted test vehicles were
compared with the data of the same five electromagnetic wave treatment apparatus-unmounted test
vehicles of the previous year and reduction of exhaust smoke concentration in the vehicles having
mounted thereon the electromagnetic wave treatment apparatus was confirmed.

The “internal combustion engine” means a gasoline engine,
a diesel engine, a gas-fired engine, a turbine engine, and the
like.

[0025]

Therefore, in the case that the present invention is
applied to various internal combustion engines, the combustion
efficiency of wvarious internal combustion apparatuses 1is
increased, the fuel consumption is reduced, and exhaust harmful
substances such as carbon dioxide (C0O,), carbon monoxide (CO),
hydrocarbon (HC), nitrogen oxide (NO,} and suspended
particulatematter (PM), containedinanexhaust gasarereduced.
[0026]

In the invention described in claim 10, the combustion
apparatus is a heat generation type combustion equipment. The
“heat generation type combustion engine” used herein means
various “engines utilizing heat obtained by burning a fuel”,
and includes, for example, a boiler, a stove, and a drying oven.
Advantage of the Invention
[0027]

According to the electromagnetic wave treatment method
of water vapor in combustion air and an apparatus thereof,
according to the inventions described in claims 1 to 10, water
molecules of water vapor are excited by electromagnetic waves
emitted from an irradiator to cause further molecular

oscillation action, this action homogenizes temperature

10




[TABLE 3]Comparative test results in exhaust smoke concentration by five diesel vehicles in bus
business office Vehicle number 0566 0303 0606 0702 0889 Test period May 2009 May 2009 May
2009 June 2009 June 2009 Unmounted: Exhaust gas smoke concentration (%) 15 11

distribution of air when combustion air is compressed, and
furthermore, temperature unevenness of the combustion air can
be suppressed. This develops the effects that ignition delay
necessarilygenerated in the existing combustion is controlled,
the combustion efficiency is improved, the fuel consumption
isreduced, andexhaustharmful substances such as carbondioxide
(COz2), carbon monoxide (CO), hydrocarbon (HC), nitrogén.oxide
(NOy) and suspended particulate matter (PM), contained in an
exhaust gas are reduced.

[0028]

In the inventions described in claims 2 and 9, from that
thepresentinventionisappliedtoaninternal combustionengine,
in the case of being mounted on an automobile, by mounting the
apparatus to the existing vehicles as well as new cars, the
ignition delay of the existing combustion is improved, shock
wave of combustion is softened, combustion noise is reduced,
cleaning combustion in which combustion time was prolonged is
conducted, the combustion converts into combustion free of
unburned materials, deposits in a combustion chamber are
graduallycleanedbythecleaning combustion, and the combustion

efficiency can gradually be improved. Therefore, 1in the |

existing cars having mounted thereon a catalyst and DPF (NOy
and PM reduction apparatus) known as a post—-treatment apparatus
!
|
for exhaust gas, clogging of the catalyst and PDF filter is §
|

prevented, and this brings about life-extending effect.

11




20 30 18 Test period May 2010 May 2010 May 2010 June 2010 June 2010 Mounted: Exhaust gas
smoke concentration (%) 10 6 14 26 12 Improvement rate (%) 33

[0029]

In the inventions described in claims 3 and 10, from that
the present invention is applied to a combustion engine, in
the case of being applied to a boiler, a stove and the like,
theignitiondelayof theexisting combustion is improved, shock
wave of combustion is softened, combustion noise is reduced,
cleaning combustion in which combustion time was prolonged is
conducted, the combustion converts into combustion free of
unburned materialé, deposits in a combustion chamber are
graduallycleanedbythecleaningcombustion, and the combustion
efficiency can gradually\be improved.

Brief Description of the Drawings
[0030]

Fig. 1 is a perspective view showing one embodiment of
an electromagnetic wave treatment apparatus of water vapor in
combustion air according to the present invention.

Fig. 2 is a perspective view showing an embodiment using
an electromagnetic wave treatment apparatus of water vapor in
combustion air according to the present invention.

Fig. 3 1is a view showing an embodiment using an
electromagnetic wave treatment apparatus of water vapor in
combustion air according to the present invention, and showing
the state that the apparatus is fitted on an engine which is
an internal combustion engine of an automobile.

Best Mode for Carrying out the Invention

12




45 30 13 33 [0037] Table 4 shows comparative running test data in which the data of
electromagnetic wave treatment apparatus-mounted vehicles in the actual running per year by 23
gasoline fuel-efficient cars of a taxi business office were compared with the data of the
electromagnetic wave treatment apparatus-unmounted cars in the previous year, and the fuel
consumption of the vehicles having mounted thereon the electromagnetic wave treatment apparatus is
reduced. [TABLE 4] Running test results by taxi business office (23 fuel-efficient cars) Vehicle
specification Qyata Prius (1NZ-1CM) Engine displacement 11500 cc Apparatus specification
Unmounted R/Iounted Test period March 8, 2007 to April 7, 2007 March 8, 2008 to April 7, 2008

The present invention is described in detail below by
reference to the embodiment in the case of applying the present
invention to an internal combustion engine of an automobile.

Fig. 1 is a perspective view showing the embodiment of
the present invention, and a heat shield body 2 of an aluminum
material isprovidedinarectangular substrate 1 whichprevents
the outside air temperature.

[0032]

Apluralityofirradiators 3made of ceramics are attached
to the upper surface of the heat shield body 2, and a pocket
4 constituting a storage space placing the irradiator 3 therein
is provided. A first planar fastener 5 is provided at one side
of thesubstratel. Thefirstplanar fastener 5canbedetachable
to a second planar fastener 5 on the back surface at the other
side of the substrate 1, and the substrate is wound at a position
of an air passage body 6 which easily absorbs heat, as shown
in Fig. 3.

Examples
[0033]

In the electromagnetic wave treatment apparatus
constituted as above, the combustion air from, for example,
anaircleaner towardaninternal combustionengineisirradiated
with electromagnetic waves of 6 to 16 um from the irradiators

3, whereby water molecules of water vapor in the combustion
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Running distance (km) 140,058 152,654 Fuel consumption (L) 10,813 11,177 Fuel cost (km/L) 12.99
13.74 Fuel reduction rate (%) 5 8 [0038] Table 5 shows running test data regarding the fuel
consumption between the electromagnetic wave treatment apparatus-mounted car and the
electromagnetic wave treatment apparatus-unmounted car in the actual running per 2 months in one
gasoline light vehicle in a postal business office, and it was confirmed that the fuel consumption of the
electromagnetic wave treatment apparatus-mounted car was reduced remarkably. In addition it was

also confimegin :secandapiast hatwhen he elegiicaye Freamant appacalls wes gemoved. the

fuel consumption was reduced to the original level. [TABLE 5] Running test results by gasoline light
vehicle (Adaghi g4 Re 1919) in postal business office TestFirsttime

This action homogenizes temperature distribution of air
{(molecular level) when the combustion air has been compressed,
and furthermore can suppress temperature unevenness of the
combustion air. Ignition delay inevitably generated in the
existing combustion 1is controlled to improve combustion
efficiency, thereby the fuel consumption is reduced, and
additionally, exhaust harmful substances such as carbondioxide
(COz), carbon monoxide (CO), hydrocarbon (HC), nitrogen oxide
(NOx) and suspended particulate matter (PM), contained in an
exhaust gas are reduced.

[0034]

Bymounting the electromagneticwave treatment apparatus
ontheexistingvehicles, theignitiondelayof thepredetermined
combustion is improved, cleaning combustion inwhich combustion
time has been prolonged is carried out, deposits in a combustion
chamber are gradually cleaned by the cleaning combustion, and
as a result, the combustion efficiency can gradually improved
and increased. Furthermore, in the existing cars having
mounted thereon a catalyst and DPF (NO,PM reduction equipment)
known as a post-treatment apparatus of exhaust gas, clogging
of the catalyst and a DPF filter is prevented. This brings
about a life-extending effect, and becomes a global warming

countermeasure (improvement of fuel efficiency) that can
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Specification Unmounted Mounted Test period October 2000 January 2001 March 2001 April 2001
Running distance (km) 2363 1,412 2,611 2,499 Fuel consumption (L) 282 166 286 251

inexpensively be carried out, and a method of preventing air
pollution.
[0035]

Table 2 shows comparative running test data in which the
data in average of electromagnetic wave treatment
apparatus—-mounted cars and electromagnetic wave LTreatment
apparatus-unmounted cars in the past two years in the actual
runningdistanceperyearble6dieselvehiclesofabusbusiness
officewere used as databases, and reduction of fuel consumption
of vehicleshaving the electromagneticwave treatment apparatus
amounted thereon was confirmed.

[TABLE 2] Running test results by 106 diesel vehicles in bus

business office

Vehicle specification Mitsubishi, Isuzu, Hino and Nissan diesels
Engine displacement 4,850 t0 20,080 cc
Apparatus specification Unmounted Mounted
Test period 2008 2009 April 2010 to March 2011
Running distance (km) 3,999,995 3,979,532 3,950,683
Fuel consumption (L) 918,634 937,320 868,234
Fuel cost (km/L) 4.35 4.25 4.66
Average (km/L) 4.30 4.55
Fuel reduction (%) 583
[0036]

Table 3 is data in an exhaust smoke concentration test,
in which the data of five electromagnetic wave treatment
apparatus—-mounted test vehicles were compared with the data
of the same five electromagnetic wave treatment
apparatus-unmounted test vehicles of the previous year and

reduction of exhaust smoke concentration in the vehicles having
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Fuel cost (km/L) 8.38 8.51 9.13 9.96 Average (km/L) '8.45 9.55 Fuel reduction (%) 13.0 Test: Second

time Specification Unmounted Mounted Test period September 2001 October 2001

mounted thereon the electromagnetic wave treatment apparatus
was confirmed.
[TABLE 3] Comparative test results 1in exhaust smoke

concentration by five diesel vehicles in bus business office

Vehicle number 0566 0303 0606 0702 0889
Test period May 2009 May 2009 May 2009 June 2009 June 2009
Unmounted: Exhaust gas
smoke concentration (%) 15 11 20 30 18
Test period May 2010 May 2010 May 2010 June 2010 June 2010
Mounted: Exhaust gas
smoke concentration (%) 10 6 14 26 12
Improvement rate (%) 33 45 30 13 33
[0037]

Table 4 shows comparative running test data in which the
data of electromagnetic wave treatment apparatus-mounted
vehicles in the actual running per year by 23 gasoline
fuel-efficient cars of a taxi business office were compared
with the data of the electromagnetic wave treatment
apparatus—-unmounted cars in the previous year, and the fuel
consumption of the vehicles having mounted thereon the
electromagnetic wave treatment apparatus is reduced.

[TABLE 4] Running test results by taxi business office (23

fuel-efficient cars)

Vehicle specification Toyota Prius (1NZ-1CM)

Engine displacement 1,500 cc
Apparatus specification Unmounted Mounted

Test period March 8, 2007 to April 7, 2007 March 8, 2008 to April 7, 2008

Running distance (km) 140,058 152,654

Fuel consumption (L) 10,813 1 A77

Fuel cost (km/L) 12,99 13.74
Fuel reduction rate (%) 5.8
[0038]

Table 5 shows running test data regarding the fuel
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Running distance (km) 1916, 2,407 Fuel consumption (L) 223 - 236 Fuel cost (km/L) 8.59 10.20 -
Fuel reduction (%) 18.7

consumption between the electromagnetic wave treatment
apparatus-mounted car and the electromagnetic wave treatment
apparatus—-unmounted car in the actual running per 2 months in
one gasoline light vehicle in a postal business office, and
itwasconfirmedthat the fuel consumptionof theelectromagnetic
wave treatment apparatus-mounted car was reduced remarkably.
In addition it was also confirmed in a secondary test that when
the electric wave treatment apparatus was removed, the fuel
consumption was reduced to the original level.

[TABLE 5] Running test results by gasoline light vehicle

(Adachi 41 Re 1919) in postal business office

Test: First time

Specification Unmounted Mounted
Test period October 2000 January 2001 March 2001 April 2001
Running distance (km) 2,363 1,412 2,611 2,499
Fuel consumption (L) 282 166 286 251
Fuel cost (km/L) 8.38 8.51 9.13 9.96
Average {km/L) 8.45 9.55
Fuel reduction (%) 13.0
Test: Second time
Specification Unmounted Mounted
Test period September 2001 - October 2001 -
Running distance {(km) 1,916 - 2,407 -
Fuel consumption (L) 223 - 236 -
Fuel cost (km/L) 8.59 - 10.20 -
Fuel reduction (%) 18.7

[0039]

Table 6 shows the measurement results of exhaust harmful
substances at the time of idlingbya simple exhaust gas analyzer
in the gasoline light vehicle of Table 5, and it is seen from
the measurement results that the effect of remarkably reducing
exhaust harmful substances such as carbon dioxide (CO;), carbon

monoxide (CO), nitrogen oxide (NO,) and sulfur oxide (SOy),
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[0039] Table 6 shows the measurement results of exhaust harmful substances at the time of idling
by a simple exhaust gas analyzer in the gasoline light vehicle of Table 5, and it is seen from the
measurement results that the effect of remarkably reducing exhaust harmful substances such as
carbon dioxide (CO2), carbon monoxide (CO), nitrogen oxide (NOx) and sulfur oxide (S0x), contained
in an exhaust gas is observed, and the apparatus has excellent immediate effect. [TABLE 6] Idling
measurement results by exhaust gas analyzer of light vehicle (Adachi 41 Re 1919) Measurement gas

item CO2 (Rpgp) GP{LRMLNG, (BRML2 (B Hamoeynted 128,000 %4234 /4% Maunted 99,000

excellent immediate effect.
[TABLE 6] Idling measurement results by exhaust gas analyzer

of light vehicle (Adachi 41 Re 1919)

Measurement gas item CO;z (ppm) CO (ppm) NOx (ppm) SOy {ppm)
Unmounted 126,000 5,494 7 25
Mounted 99,000 2,551 0 2
Improvement rate (%) 214 53.5 100 92.0
Simple measuring instrument GSV-350, manufactured by Testo K.K.
Measurement date August 30, 2000

Industrial Applicability
[0040]

The above Examples were described in the case that the
electromagnetic wave treatment apparatus was mounted on an
internal combustion engine of an automobile, but the
electromagnetic wave treatment apparatus of the present
invention can of course be mounted on an inhaled air part such
as various burning appliances (a boiler, a stove and a drying
oven), and various internal combustion engines (a gasoline
engine, a diesel engine, a gas—-fired engine, a turbine engine
and the like).

Description of Reference Numerals and Signs

[0041]
1 Substrate
2 Heat shield body
3 Irradiator
4 Storage space (pocket)
5 Planar fastener
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2,551 0 2 Improvement rate (%) 21.4 53.5 100 92.0 Simple measuring instrument GSV-350,
manufactured by Testo K.K. Measurement date August 30, 2000 Industrial Applicability [0040]

The above Examples were described in the case that the electromagnetic wave treatment apparatus
was mounted on an internal combustion engine of an automobile, but the electromagnetic wave
treatment apparatus of the present invention can of course be mounted on an inhaled air part such as
various burning appliances (a boiler, a stove and a drying oven), and various internal combustion

engines (a gasoline @ngine,zgigieﬁgls 'ge,b%ggs-[iég%gngwgeja turbine engine and the like).
Description of Reference Numerals and Signs
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[0041] 1Substrate 2Heat shield body 3lrradiator 4Storage space (pocket) 5Planar fastener 6Air
passage body (duct hose) Claims [Claim 1] An electromagnetic wave treatment method of
combustion air, comprising irradiating combustion air fed to a combustion apparatus which extracts
heat energy by burning materials to be burned, with electromagnetic waves, thereby exciting water
molecules of water vapor in the combustion air. [Claim 2] The electromagnetic wave treatment
method of combustion air according to claim 1, wherein the combustion apparatus is an internal
combustion engine. [Claim 3] The electromagnetic, wave treatment method of combustion air
according to claim 1, wherein the combustion apparatus is a heat generation type combustion
equipment. [Claim#4] 117 An electromagnetic wave treatment apparatus of combustion air being
mounted on a combustion apparatus which extracts heat energy by burning a material to be burned,

comprising a substrate, &1 beat:shieldhody attached tasthensiibstrate naa igadiatenpprovided on the heat
shield body and irradiating electromagnetic waves toward combustion air, and a storage space storing
the irradiatoair, comprising irradiating combustion air fed to a combustion
apparatus which extracts heat energy by burning materials to
be burned, with electromagnetic waves, thereby exciting water
molecules of water vapor in the combustion air.
[Claim 2]

The electromagnetic wave treatment method of combustion
ailr according to claim 1, wherein the combustion apparatus is
an internal combustion engine.

[Claim 3]

The electromagnetic wave treatment method of combustion
alr according to claim 1, wherein the combustion apparatus is
a heat generation type combustion equipment.

[Claim 4]

An electromagnetic wave treatment apparatus of
combustion air being mounted on a combustion apparatus which
extracts heat energy by burning a material to be burned,
comprising a substrate, a heat shield body attached to the
substrate, an irradiator provided on the heat shield body and
irradiating electromagnetic waves toward combustion air, and
a storage space storing the irradiator.

[Claim 5]

The electromagnetic wave treatment apparatus according
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[Claim 5] The electromagnetic wave treatment apparatus according 20 to claim 4, wherein the
irradiator is formed by applying pasty ceramics to the surface of a base material comprising a paper.
[Claim 6] The electromagnetic wave treatment apparatus of combustion air according to claim 4,
wherein the irradiator is made of aluminum. [Claim 7] The electromagnetic wave treatment
apparatus of combustion air according to claim 4, wherein the substrate is formed in a band form, and
has a joint part at the end thereof. [Claim 8] The electromagnetic wave treatment apparatus of

combustion gy ageprding o claim 6, whereip 1hg jaintpatJsey planarfasienar, [Glaimal, ,  The

electromagnetic wave treatment apparatus of combustion air according to claim 4, wherein the
combustion apparatus is antiniemal egmbustionienging, [Claim, 10} oy Ao elgciromagnetic wave

treatment apparatus of combustion air according to claim 4, wherein the combustion apparatus is a
heat generation #pe egmbustion equipment.

The electromagnetic wave treatment apparatus of
combustion air according to claim 4, wherein the irradiator
is made of aluminum.

[Claim 7]

The electromagnetic wave treatment apparatus of
combustion air according to claim 4, wherein the substrate is
formed in a band form, and has a joint part at the end thereof.
[Claim 8]

The electromagnetic wave treatment apparatus of
combustion air according to claim 6, wherein the joint part
is a planar fastener.

[Claim 9]

The electromagnetic wave treatment apparatus of
combustion air according to claim 4, wherein the combustion
apparatus 1s an internal combustion engine.

[Claim 10]
The electromagnetic wave treatment apparatus of

combustion air according to claim 4, wherein the combustion

apparatus is a heat generation type combustion equipment.
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