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The  p resen t  i nven t i on  re la tes  to  an  e lec t romagne t i c  wave

treatment  method o f  water  vapor  in  combus t ion a i  r ,  whi  ch improve s

combus t i on  e f f i c i ency  i n  a  combus t i on  appara tus  such  as  an

internal -  combust ion enqine,  thereby reducing a fue l  and reducing

exhaus t  ha rmfu l  subs tances ,  and  an  appara tus  the reo f .

Background Ar t

I  n n n "  t
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In  recent  years¡  âr r  in ternal  combust ion engine having

h ighe r  combus t i on  e f f i c i ency  and  sma l f  f ue l  consumpt ion  i s

r â . T 1 r ì  r a d  n n  l -  l r o  J n a a l ¿ ¡ r a t r n r ì  n f  f  r ^ ñ  ^ l  ^ ì - . -  
- l  

r . r :- ,  ene rgy  sav rng  r rom 9 roÐar  warmfng

coun te rmeasures .  Fo r  t h i s  reason ,  i n te rna f  combus t i on  eng ines

hav ing  a  d i l u te  combus t i on  me thod  and  a  techno logy  o f ,  f o r

examn l  o -  mod ì  f i ca t i on  o f  a  fue l_  become the  ma ins t ream.  Those

promote  a  reac t i onbe tween  a  fue l  and  a i r  (oxygen)  ,  and  the re fo re

had  the  ob jec t  t o  improve  combus t i on  e f f i c i ency  by  i gn i t i on
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chamber and ign i t ion controf  by changing an octane number of

a  fue l - .  However ,  t he  coun te rmeasure  was  no t  t aken  i n  mos t

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]         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 this reason, internal combustion engines having a
dilute combustion method and a technology of, for example, modification of a fuel become the
mainstream. Those promote a reaction between a fuel and air (oxygen), and therefore had the object
to improve combustion efficiency by ignition control by mechanically changing the structure in a
combustion chamber and ignition control by changing an octane number of a fuel. However, the
countermeasure was not taken in most  internal combustion engines on the problem regarding water
vapor contained in other combustion air, which gives great influence to the combustion efficiency.
[0003]        The amount of water vapor (water vapor pressure) that air 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 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 water vapor is increased in proportion to air temperature and saturated water vapor
pressure as shown in Table 1 below. [TABLE 1] Water vapor that air can contain Temperature (C)
Saturated water vapor pressure (hpa) 



i n te rna l  combus t i on  eng ines  on  the  p rob lem reg ia rd ing  wa te r  vapo r

con ta ined  i n  o the r  combus t i on  a i r ,  wh ich  g i ves  g r rea t  i n f l uence

to  the  combus t i on  e f f i c i ency .

t 0 0 0 3 1

The  amoun t  o f  wa te r  vapo r  (wa te r  vapo r  p ressu re )  t ha t

a i r  can  con ta in  has  the  l im i t ,  and  the  s ta te  tha t  wa te r  vapo r

was  con ta ined  up  to  the  l im i t  i s  ca l l ed  a  sa tu ra ted  s ta te .  The

amount  of  water  vapor  at  that  t ime is  ca l led the amount  of

sa tu ra ted  wa te r  vapo r /  and  i s  rep resen ted  by  the  amoun t  (q )

o f  wa fe r  r ¡ano r  con ta ined  i n  1  m3  o f  a i r .  The  amoun t  o f  sa tu ra ted

wa te r  vapo r  ( sa tu ra ted  wa te r  vapo r  p ressu re )  i s  i nc reased  w i th
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A i r  has the proper ty  that  the amount  of  water  vapor  is

i nc reased  i n  p ropo r t i on  to  a i r  t empera tu re  and  sa tu ra ted  wa te r

vapor  p ressu re  as  shown  in  Tab l -e  1  be l -ow .

ITABLE 1 ]  Wate r  vapo r  tha t  a i r  can  con ta in

[  0 0 0 5 ]

Wi th  i nc rease  i n  the  a i r  t empera tu re  and  the  wa te r  vapo r

p ressu re ,  l ack  o f  oxygen  in  the  a i r  occu rs  and  add i t i ona l l y ,

water  vapor  in  the combust ion a i r  compressed ín a combust ion

chamber  agg rega tes  as  wa te r  d rop le t s .  Th i s  was  one  o f  g rea t

Temperature ('C) Saturated water vapor pressure (hpa) Amount of saturated water vapor (q/mo)
0 6 .10 4 B
1 0 12.28 9.4
20 23.38 17.3
30 42.41 30.4

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 state that the removal must rely on a catalyst of a post-treatment apparatus and DPF
(NOx and PM reduction apparatus). 



f ac to rs  to  make  combus t i on  e f f i c i ency  l ow .  Fu r the rmore ,  t he

conven t iona l  i n te rna l  combus t i on  eng íne  was  s t ruc tu ra l l y

d i f f i cu l t  t o  con t ro l  wa te r  vapo r  i n  combus t i on  a i r .  The re fo re ,

the removal  o f  exhaust  harmfu l  substances d ischarqed f rom the

exis t ing combust ion was under  the s tate that  the removal  must

re l y  on  a  ca ta l ys t  o f  a  pos t - t rea tmen t  appara tus  and  DPF (NO. , ,

and  PM reduc t i on  appara tus )  .
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P a t e n t  D o c u m e n t  1 :  J P - A - 2 0 1 1 - 0 2 1 5 5 3

P a t e n t  D o c u m e n t  2 :  J P - A - 2 0 7 0 - 2 0 3 3 6 6

P a t e n t  D o c u m e n t  3 :  J P - A - 2 0 0 9 - 2 0 9 9 0 2

D isc losu re  o f  t he  Inven t i on

Prob fems  tha t  t he  Inven t i on  i s  t o  So lve

[  0 0 0 7  ]

Examples of  the combust ion apparatus inc lude varrous
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and  va r ious  i n te rna l -  combus t i on  eng i i nes  (a  gaso l i ne  eng ine ,

a  d i e s e l  e n c r i  n e .  â  c r â s - f  i r c r ì  o n c r i  n o -  a  f r i r l l i  n o  o n c r i n p  a n d  t h e, 4 Y 4 r t s r

l i k e ) .
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The  ex i s t i nq  combus t i on  o f  t he  i n te rna l  combus t i on

e n c r i n c s  r - o n s t ì - t U t e d  a S  a b O v e  h : q  r - n m n ê r r < â t e d  f O f  t h e  l a C k  O fu  r r q J  g v r l l y u f r J q

oxyqen  by  con t ro l l i ng  the  reac t i on  be tween  a  fue l  and  combus t i on

a i r  us ing  an  e lec t ron i c  con t ro f  by  a  mechan ica l  s t ruc tu re .  On

the  o the r  hand ,  i t  1s  l ess  we l l - known  tha t  t he  i -n te rna l

[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] 
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i s  s a i d  t o  b e  f a t a l  d e f e c t .

Th is  i s  due  to  the  fo l l ow ins  fac ts .  The  amoun t  o f  wa te r

vapor  i s  i nc reased  w i th  the  change  o f  a i r  t empera tu re ,  so  tha t

l ack  o f  oxygen  occu rs  i n  combus t i on  a i r  and  add i t i ona l l y ,  wa te r

vapor  in  combust ion a i r  compressed in  a combust ion chamber
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unevenness  i n  t he  compressed  a i r .  I t  i s  imposs ib le  i n  mos t

cases to  contro l  the temr¡erature unevenness wi th  a mechanica l

s t r u c t u r e .
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The temperature unevenness of  the compressed a i r  in  a

combust ion chamber of  the above var ious in ternal  combust ion

eng ines  weakens  the  reac t i on  be tween  a  fue l  and  combus t i on  a i r

î h ^  a o - r i  
' l  
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conì lcust ion a lways d ischarges exhaust  harmfuf  substances

I  i  n r - l  l l r ì i  n r r  l r l  o r n i - h r ¡  c i ¡ s )  â s  i  n ¡ ¡ m n - l  o l -  o  a n r n þ ¡ 5 1 j 6 ¡ .
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i n n l  n l

Exhaust  harmfu l -  substances of  incomplete combust ion

con ta in  a  l a rge  amoun t  o f  unburned  ma t te rs ,  and  th i s  causes

a  v i c ious  cyc fe  tha t  ca rbon  j - s  con ta ined  i n  an  enq ine  o i I /  and

the  o i l  i s  de te r i o ra ted  o r  depos i t s  o f  ca rbon  a re  fo rmed  in

a combust ion chamber,  thereby s lowing down a mechanica l

compress ion  s tep  o f  combus t i on  a i r  and  remarkab ly  dec reas ing

comlcus t i on  e f f i c i ency .  Con t ro l l i ng  the  i gn i t i on  de lay  o f  t he

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
compressed in a combustion chamber aggregates as water droplets, thereby causing temperature
unevenness in the compressed air. It is impossible in most cases to control the temperature
unevenness with a mechanical structure. [0009]        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 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 oil 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  predetermined combustion was the most important problem for the
improvement of combustion efficiency. [0011]        The ignition delay decreases the combustion
efficiency, and additionally decreases fuel efficiency, induces a large amount of fuel consumption,
thereby leading to the result of promoting global warming, and discharges exhaust harmful
substances, thereby bringing about air pollution. [0012]
Anobjectofthepresentinventionistoimprovecombustion efficiency of the existing combustion, and is to
obtain an electromagnetic wave treatment method of water vapor in combustion air,
thatcanreducethefuelconsumptionandreduce 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] 
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t he  improvemen t  o f  combus t i on  e f f i c i ency .
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The  i gn i t i on  de lay  dec reases  the  combus t i on  e f f i c i ency ,

and  add i t i ona l l y  dec reases  fue l  e f f i c i ency ,  i nduces  a  J -a rge

amoun t  o f  f ue l -  consumpt ion ,  t he reby  l ead ing  to  the  resu l t  o f

n r n m a f  i  n n  ^ l  o h ¡ I  r n r a r m i  n c r .  a n f l  j i  s r - h â r . f e S  e X h a U S t  h a f m f U l/  
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subs tances /  t he reby  b r i ng ing  abou t  a i r  po l l u t i on .
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An  ob j  ec t  o f  t he  p resen t  i nven t i on  i s  t o  improve  combus t i on

e f f i c i ency  o f  t he  ex i s t i ng  combus t i on ,  and  i s  t o  ob ta rn  an

e l -ec t romagne t i c  wave  t rea tmen t  me thod  o f  wa te r  vapo r  i n

combust ion a i r ,  that  can reduce the fue l  consumpt ion and reduce

exhaus t  ha rmfu l  subs tances ,  and  an  e lec t romagne t i c  wave

t rea tmen t  appara tus  o f  wa te r  vapo r  i n  combus t i on  a i r .

Means  fo r  So lv inq  the  P rob lems
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To  so l ve  the  above  p rob lems ,  an  i nven t íon  o f  a  me thod

desc r ibed  i n  c la im  1 -  compr i ses  i r rad ia t i ng  combus t i on  a i r  f ed

to a combust ion apparatus which ext racts  heat  energy by burn ing

mate r ia l s  t o  be  bu rned ,  w i th  e fec t romagne t i c  waves ,  t he reby

av ¡ i  I  i  na  r ^ r ¡ t - a r  1 ¡ ¡g f  gcu leS  o f  ¡ ¡ r a f  c r  r ¡ ano r  . i  n  t he  Combus t íon  a i r .r L L v ! u v u ¿ u J  v !  v v u L U !  v q l / v !  r f l
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The  i nven t i on  desc r ibed  i n  c la im  1  i s  t ha t  when  aþÞ l - i ed

to ,  f o r  examp le ,  an  i n te rna l  combus t i on  eng , i ne  o f  an  au tomob i l e ,

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
additionally, 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. [0015]         In detail, when electromagnetic wave is absorbed in a gas
having polarity such 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 raises temperature. It is said that climate change occurring on the earth at present,
in detail, global warming, is the same action. [0016]  generally well-known, it says that the principle of
a microwave oven is the same action. Water absorbs electromagnetic waves (UHF waves) irradiated
from a magnetron in the microwave oven, and excites water molecules (H20). The water molecule
causes further oscillation action, and water molecules generate friction heat. Thus, water generates
heat by itself, and changes into hot water. [0017]        The invention described in claim 2 is that the
combustion apparatus is an internal combustion engine.        The 'internal combustion engine" used
herein means, for example, a gasoline engine, a diesel engine, a gas-fired engine and a turbine
engine. [0018]        Therefore, in the case that the present invention is applied to various internal
combustion engines, combustion efficiency of various internal combustion engines is increased, the
fuel consumption is reduced, and exhaust harmful substances such as carbon dioxide (CO2), carbon
monoxide (CO), hydrocarbon (HC), nitrogen oxide (N0x) and suspended particulate matter (PM),
contained in an exhaust gas are reduced. [0019]        The invention described in claim 3 is that the
combustion apparatus is a heat generation type combustion engine. The "heat generation type
combustion engine" used herein means  various "engines that utilize heat obtained by burning a fuel",
and includes a boiler, a stove and a drying furnace. 



t he  wa te r  vapo r  i n  t he  combus t i on  a i r  i s  i r rad ia ted  w i th

e le r - f rômâcrno t í c  wave  f rom an  i r rad ia to r  wh ich  rece i ved  hea t

f rom an engine room of  an automobi le  and a heat  source of  an

i n h a l e d  a i r  p a s s a g e  s e c t i o n ,  a n d  w a t e r  m o l e c u l e s  o f  t h e  w a t e r

vapor  i n  t he  combus t i on  a i r  a re  exc i ted ,  t he reby  caus ing  fu r the r

m o l e c u f e  o s c i l l a t i o n  a c t i o n .

Th is  ac t i on  homogen izes  tempera tu re  d i s t r i bu t i on  o f  a i r

when  the  combus t i on  a i r  has  been  compressed ,  and  fu r the r  can

suppress  tempera tu re  unevenness  o f  t he  compressed  a i r ,  t he reby

p reven t i ng  i gn i t i on  de l -ay  and  i nc reas ing  combus t i on  e f f i c i ency .

As  a  resu l t ,  t he  fue l -  consumpt ion  i s  reduced ,  and  add i t i ona l l y ,

exhaus t  ha rmfu f  subs tances  such  as  ca rbon  d iox ide  (COz)  ,  ca rbon

monox ide  (CO) ,  hyd roca rbon  (HC) ,  n í t rogen  ox ide  (NO. , )  and

suspended  pa r t i cu la te  ma t te r  (PM)  ,  con ta ined  i n  an  exhaus t  qas

a re  reduced .
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In  de ta i l ,  when  e l -ec t romaqne t i c  wave  i s  abso rbed  i n  a

gas  hav ing  po la r i t y  such  as  ca rbon  d iox ide  gas  (COz)  o r  wa te r

vapor  (HzO)  ,  f u r the r  mo l -ecu le  osc i l - l a t i on  ac t i on  ca l l - ed

e x c i t a t i o n o c c u r s .  T h i s  i s  a m e c h a n i s m o f  r a d i a n t h e a t  t r a n s f e r ,

and  a i r  i s  conve r ted  i n to  a  qas  wh ich  eas i J -y  ra i ses  tempera tu re .

I t  i s  sa id  tha t  c Ì ima te  change  occu r r i ng  on  the  ea r th  a t  p resen t ,

i n  de ta i l - ,  g loba l  warm ing ,  i s  t he  same ac t i on .

[ 0 0 1 6 ]

JLù t h e  a h s o r n f  i  o n  a c t i o n o f  e l e c t r o m a q n e t i c  w a v e

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 (N0x) 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 the heat shield body and irradiating electromagnetic waves toward combustion air, and a
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
abasematerial comprising a paper. [0022]  It is empirically recogni zed that so-called ceramics such 1
as burned products and 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 is 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. 
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oven  i s  t he  same ac t i on .  Wate r  abso rbs  e lec t romaqne t i c  waves

(UHF waves )  i r rad ia ted  f rom a  magne t ron  i n  t he  m ic rowave  oven /

and  exc i tes  wa te r  mo lecu les  (H rO)  .  The  wa te r  mo lecu le  causes

fu r the r  osc i l l a t i on  ac t i on ,  and  wa te r  mo lecu les  qenera te

f r i c t i o n  h e a t .  T h u s ,  w a t e r  q e n e r a t e s  h e a t  b y  i t s e l - f ,  a n d

changes  i n to  ho t  wa te r .

[ 0 0 1 7 ]

The  i nven t i on  desc r ibed  i n  c la im  2  i s  t ha t  t he  combus t i on

appara tus  i s  an  i n te rna f  combus t i on  enq ine .

The  " i n te rna l  combus t i on  eng ine "  used  he re in  means ,  f o r

a v ¡ m n l  n  I  ^ - õ ^ - l - i n a  o n n i n o  :  j ' i  o c a l  a n n ì n a  ã  d â < - f  - i  r o r l  oe x a m p r e r  â $ â S r -  ,  u s ¿  - n g f n e

and  a  tu rb ine  eng ine .

[ 0 0 1 8 ]

There fo re ,  i n  t he  case  tha t  t he  p resen t  i nven t i on  i s

app l i ed  to  va r ious  i n te rna l  combus t i on  eng ines /  com-bus t i on

e f f i c i ency  o f  va r i ous  i n te rna l  combus t i on  eng ines  i s  j - nc reased ,

the fue l  consumpt ion is  reduced,  and exhaust  harmfu l  substances

such  as  ca rbon  d iox ide  (COz)  ,  ca rbon  monox ide  (CO)  ,  hyd roca rbon

(HC) ,  n i t rogen  ox ide  (NO" )  and  suspended  pa r t i cu l -a te  ma t te r

( P M ) ,  c o n t a i n e d  i n  a n  e x h a u s t  g a s  a r e  r e d u c e d .

[ 0 0 1 e ]

The invent ion descr ibed in  c l -a im 3 is  that  the combust ion

. ^ - L , . ^  . . r  ^  -  r . ^ ^ ^ !  - ^ . . i  o n  f  r ¡ n e  r _ o m h l l s f  i n n  e n o . i  n e .  T h e4 P P A r c t L L . ¿ ù  I Þ  d .  I l C d - L  9 C I ] U I c [ L r v f , r  L y _ y ç  ç v r L U u J  L J v r l  ç r r v r r r ç .

"hea t  genera t i on  t ype  combus t i on  eng ine "  used  he re in  means

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
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
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 necessarily
generated in the existing combustion is controlled, the combustion efficiency is improved, the fuel
consumption is reduced, and exhaust harmful substances such as carbon dioxide (002), carbon
monoxide (CO), hydrocarbon (HC), nitrogen oxide (N0x) and suspended particulate matter (PM),
contained in an exhaust gas are reduced. [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 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 gradually cleanedby the cleaning combustion, and the combustion efficiency
can gradually be improved. Therefore, in the existing cars having mounted thereon a catalyst and DPF
(NOx 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.  [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, 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 gradually cleanedby the
cleaning combustion, 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. 



va r ious  "eng ines  tha t  u t i l i ze  hea t  ob ta ined  by  bu rn ing  a  fue l " ,

and  i nc ludes  a  bo i l e r ,  a  s tove  and  a  d ry ing  fu rnace .

There fo re ,  combus t i on  e f f i c i ency  o f  va r i ous  i n te rna l

combus t Íon  appara tuses  i s  i nc reased ,  t he  fue l  consumpt ion  i s

reduced,  and exhaust  harmfu l  substances such as carbon d iox ide

(CO. ¡ ,  ca rbon  monox ide  (CO)  ,  hyd roca rbon  (HC) ,  n i - t roqen  ox ide

(NO* )  and  suspended  pa r t i cu la te  ma t te r  (PM) ,  con ta ined  i n  an

exhaus t  gas  a re  reduced .

[  0 0 2 0 ]

In  the  i nven t i on  o f  an  a r t i c l e  desc r ibed  ín  c la im  4 ,  t he

a r t i c l e  i s  moun ted  on  a  combus t i on  aÞþara tus  wh ich  ex t rac ts

hea t  ene rqy  by  bu rn ing  a  ma te r ia l  t o  be  bu rned ,  and  compr rses

a  subs t ra te ,  a  hea t  sh ie ld  body  a t tached  to  the  subs t ra te ,  an

i r rad ia to r  p rov ided  on  the  hea t  sh ie ld  body  and  i r rad ia t i ng

e lec t romagne t í c  waves  toward  combus t i on  a i r ,  and  a  s to rage  space

s to r i ng  the  i r rad ia to r  t he re in .

[ 0 0 2 1 ]

In  the  i nven t i -on  desc r ibed  i n  c la im  5 ,  t he  i r rad ia to r

i s  f o r m e d  h r ¡  a n n ì  r z ' i  n . r  r r â s 1 - r r  g g ¡ ¿ m i c s  t o  t h e  s u r f a c e  O f  a  b a s es-v-v r _v

mate r ia l -  compr i s ing  a  paper .

The  i r rad ia to r  i s  f o rmed  by  powder ing  ce ramics  w i th

- ;  - . t - ^  * -q¡1 ¡1 ! v ¡ , r r quc  rLLcâ r l s  t o  f o rm  a  powder ,  m ix inq  the  powder  w i t h  an

approp r ia te  b inde r  t o  fo rm a  pas te ,  and  app ly ing  the  pas ty

ce ramics  to  the  su r face  o f  a  base  ma te r ia l  compr i s ing  a  paper .

|  0 0 2 2 1

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 body 2 of an aluminum material is provided in a rectangular substrate 1 which prevents the
outside air temperature. [0032]        Aplurality of irradiators 3 made 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. Afirst planar fastener 5 is provided at one side of the substrate 1 . The
first planar fastener 5 canbe detachable 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, an air cleaner toward an
internal combustion engine is irradiated with electromagnetic waves of 6 to 16 m from the irradiators 3,
whereby water molecules of water vapor in the combustion  air are excited, and further molecular
oscillation action occurs.         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 is
controlled to improve combustion efficiency, thereby the fuel consumption is reduced, and additionally,
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. [0034]        By mounting the electromagnetic wave treatment apparatus on the existing
vehicles , the ignition delay of the predetermined combustion is improved, cleaning combustion in
which 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
(N0xPM 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  inexpensively be carried out, and a
method of preventing air pollution. 



I t  i s  emp i r i ca l l y  recogn ized  tha t  so -ca l l ed  ce ramics  such

: q  l - r r r r n o d  n r n d r r n ] _  q  ¡ n d  n n l _  ] _  o r i  a q  l . r r r r n a r l  r f  h  i  n l r  f  o m n o r : l -  r r r aq J  v u I r l ç u  y l v u u u u ù  q l l u  I / U L L E T I ç O /  U u ! l l s s  O L  I 1 ! \ j 1 I  L E I L L I J E ! A L U r ç

emi t  e l -ec t romagne t i c  waves .  Fo r  examp le /  i t  i s  emp i r i ca l l y

known that  the phenomenon that  foods p laced in  a pot tery-made

cup  i s  d i f f i cu l t  t o  coo l  down  i s  due  to  a  hea t - re ten t i on  e f fec t

by  e lec t romagne t j - c  waves  emi t ted  f rom the  po t te ry  i t se l f .  I t

i s  cons ide red  tha t  f oods  con ta in  wa te r ,  and  exc i ta t i on  ac t i on

(mo l -ecu la r  osc i l l a t i on )  o f  wa te r  mo lecu l -es  í s  i nduced  by

e l  e r : f  r ô m â o n e f  i C  W a v e S  i r r a d i e f  e d  f  r o m  f  h e  n ^ f  l -  o r r ¡  1 - h a r o l - r y  l þ g
I J v L U U ! J /

hea t - re ten t i on  e f fec t  i s  genera ted .  The  p resen t  i nven t i on

: r l n n f  c  1 -  l - r i  q  f ' l- , l e o r y .

t 0 0 2 3 1

In  the  i nven t i on  desc r ibed  i n  c la im  6 ,  t he  hea t  sh ie ld

body is  made of  a luminum.

In  the  i nven t i on  desc r ibed  i n  c la im  7 ,  t he  subs t ra te  i s

fo rmed  in  a  band  fo rm,  and  has  a  j o in t  pa r t  a t  t he  end  the reo f .

The re fo re ,  because  the  subs t ra te  i s  p rov ided  w i th  the

jo in t  pa r t  a t  t he  end  the reo f  i n  t he  i nven t i on  desc r ibed  i n

c la im  7 ,  t he  band- fo rm subs t ra te  can  be  used  by  w ind íng  a round

va r ious  ma te r ia l s  t o  be  moun ted .

|  00241

In  the  i nven t i on  desc r ibed  i n  c la im  B ,

i  q  ¡  n l  e n : r  f : q r a n o r

I n  t he  ínven t i on  desc r ibed  i n  c la im  9 ,

appara tus  i s  an  i n te rna l  combus t i on  eng ine .

l - l - r o  i n ' i  n l .  n ¡ r f
) v L L L Ç I / q ! ç

the combust ion

[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
Mitsubishi, Isuzu, Hino and Nissan diesels Engine displacement 4,850 to 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 



T h e  " i n t e r n a l  c o m b u s t i o n  e n q i n e "  m e a n s  a  g a s o l i n e  e n q i n e ,

a  d i e s e l  e n g i n e /  a  g a s - f i r e d  e n g i n e ,  a  t u r b i n e  e n g i n e ,  a n d  t h e

l i k e .

l 0 0 2 s l

There fo re ,  i n  t he  case  tha t  t he  p resen t  i nven t i on  r s

app l i ed  to  va r ious  i n te rna l  combus t i on  eng ines ,  t he  combus t i on

e f f i c i ency  o f  va r i ous  i n te rna l  combus t i on  appara tuses  í s

increased,  the fuef  consumpt ion is  reduced,  and exhaust  harmfu l

subs tances  such  as  ca rbon  d iox ide  (COz)  ,  ca rbon  monox ide  (CO)  ,

h y d r o c a r b o n  ( H C ) ,  n i t r o g e n  o x i d e  ( N O " )  a n d  s u s p e n d e d

p a r t i c u l a t e m a t t e r  ( P M ) ,  c o n t a i n e d i n a n  e x h a u s t  g a s  a r e  r e d u c e d .

100261

In  the  i nven t i on  desc r ibed  i n  c la im  10 ,  t he  combus t i on

appara tus  i s  a  hea t  genera t i on  t ype  combus t i on  equ ipmen t .  The

"hea t  qenera t i on  t ype  combus t i on  eng ine "  used  he re in  means

va r ious  "eng ines  u t i l Lz ínq  hea t  ob ta ined  by  bu rn ing  a  f ve I " ,

a n r l  i  n r - l  l r d o q  f n r  a v a m n l  o  ¡  l - r n i  I  o r  ¡  q { _  a r z a  = n r ]  a  Ä r r z i  n a
,  L e L  v /  u  v v  ,  ¿  v  - -  "  . j /  a l t o  a  C I r  y r t l g  o v e n .

Advantaqe o f  the  Invent ion

1 0 0 2 1  I

Accord ing to  the e lect romagnet ic  wave t reatment  method

o f  wa te r  vapo r  i n  combus t i on  a i r  and  an  appara tus  the reo f ,

acco rd ing  to  the  i nven t i ons  desc r ibed  i n  c la ims  1  to  10 ,  wa te r

mo fecu l -es  o f  wa te r  vapo r  a re  exc i ted  by  e lec t romagne t i c  waves

emi t ted  f rom an  i r rad ia to r  t o  cause  fu r the r  mo l -ecu la r

osc i l f a t i on  ac t i on ,  t h i s  ac t i on  homogen izes  tempera tu re

1 0

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. 



d is t r i bu t i on  o f  a i r  when  combus t i on  a i r  i s  compressed ,  and

fur thermore,  temperature L lnevenness of  the combust ion a i r  can

b e  s u p p r e s s e d .  T h i s  d e v e l o p s  t h e  e f f e c t s  t h a t  i g n i t i o n  d e l a y

necessa r i l y  genera ted  i n  t he  ex i s t i ng  combus t i on  i s  con t ro l l ed ,

the  combus t i on  e f f i c i ency  i s  improved ,  t he  fue l  consumpt ion

i s  reduced ,  and  exhaus t  ha rmfu l  subs tances  such  as  ca rbon  d iox ide

( C O z ) ,  c a r b o n  m o n o x i d e  ( C O ) ,  h y d r o c a r b o n  ( H C ) ,  n i t r o g e n  o x i d e

/ \ r ^  \  - * r  ^ , . ^ - . . n d e d  n a r j _  i ¡ l l ' ì  : f o  m e f f o r  l p M \  ^ ^ - . r - - j * ^ r  j
( I \ U ¡ J  a f ì C l  S U S p L . . * * *  t - - r t  t  u v r r L q r r r ç u  I F I  â I l

exhaus t  gas  a re  reduced .

|  0 0 2 8  I

f n  the  i nven t i ons  desc r ibed  i n  c la ims  2  and  9 ,  f rom tha t

the  p resen t  i nven t i on  i s  app l i ed  to  an  i n te rna l  combus t i on  eng ine ,

i n  t he  case  o f  be íng  moun ted  on  an  au tomob i l e ,  by  moun t ing  the

appara tus  to  the  ex i s t i ng  veh ic les  as  we I I  as  new ca rs ,  t he

ì ^ - . i r _ ; ^ -  r ^ r ^ , j ,  o f  t h e  ê x i s f . i  n o  r - n m l - I i s t i o n  . i -  . i * ^ - ^ - , ^ ^  s h o c kr y r r a  L r u r f  u Ë r d - J  -  - r l t v  u v r L U u o  L r u r r  J Þ  _ L I | L I J - L  U  V  € \ J ¡

wave  o f  combus t i on  i s  so f tened ,  combus t i on  no i se  i s  reduced ,

c leaninq combust ion in  which combust ion t ime was pro longed is

conducted,  the combust ion conver ts  in to combust ion f ree of

unburned mater ia l -s ,  deposi ts  in  a combust ion chamber are

g radua l l y  c leanedby  the  c lean ing  combus t i on ,  and  the  combus t i on

^ f  € ì  ^ . i  ^ - ^ , ,  ^ ^ n  c r r a  j l l a ' ì  ' ì  
r z  l - l e  . i  m n r n r ¡ c ¡ ]  Î a h o r a f n r a  i  n  t h eç I I I U f E I I \ - y  \ - Õ r ¡  V r A U U A f f y  U ç  I r L L y ! V V g U  ! v ! ç ,  r r

ex is t i ng  ca rs  hav ing  moun ted  the reon  a  ca ta l ys t  and  DPF (NO"

and PM reduct ion apparatus)  known as a post - t reatment  apparatus

fo r  exhaus t  9âs r  c logg ing  o f  t he  ca ta l ys t  and  PDF f i l t e r  r s

p reven ted ,  and  th i s  b r i ngs  abou t  l - i f e -ex tend Íng  e f fec t .

L 1

[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 



L 0 0 2 e l

In  the  i nven t i ons  desc r ibed  i n  c la ims  3  and  10 ,  f rom tha t

f h o  n r o q a n l -  i n r ¡ a n J _ ì n n  i q  : n n l i a r l  f ¡ :  ¡ n m ì . r r r q l _ i n n  a n n i n- . - Y  - . - - e ,  1 [

t h e  c a s e  o f  b e i n g  a p p l i e d  t o  a  b o i l e r ,  a  s t o v e  a n d  t h e  l i k e ,

the  i gn i t i on  de lay  o f  t he  ex i s t i ng  combus t i on  i s  ímproved ,  shock

\ ^ /ave  o f  combus t i on  i s  so f tened ,  combus t i on  no i se  i s  reduced ,

c leaning combust ion in  which conlbust ion t ime was pro longed is

conducted/  the combust ion conver ts  ln to combust íon f ree of

unburned mater ia ls ,  deposi ts  in  a combust ion chamber are

g radua l l y  c leanedby  the  c lean ing  combus t i on ,  and  the  combus t i on

e f  f  i  r - i  o n r - t z  ¡ - : -  a r : À r r r l  I  r z  l - r a  i m n r n r r a r le q l l  y  r  O U U c f . T  I y  l r t : :  I I L L P !  U  V  E U .

Br ie f  Desc r ip t i on  o f  t he  Draw inqs

[ 0 0 3 0 ]

Fig.  1  is  a  perspect ive v iew showing one embodiment  of

an e lect romagnet ic  wave t reatment  apparatus of  water  vapor  in

combus t i on  a i r  acco rd ing  to  the  p resen t  i nven t i on .

E iq .  2  i s  a  pe rspec t i ve  v iew  showíng  an  embod imen t  us ing

an e l -ect romagnet ic  wave t reatment  apparatus of  water  vapor  in

combus t i on  a i r  acco rd ing  to  the  p resen t  i nven t i on .

F iq.  3  is  a  v iew showÍng an embodiment  us ing an

e l -ec t romagne t i c  wave  t rea tmen t  appara tus  o f  wa te r  vapo r  i n

combus t i on  a i r  acco rd ing  to  the  p resen t  i nven t íon ,  and  show ing

the  s ta te  tha t  t he  appara tus  i s  f i t t ed  on  an  enq ine  wh ich  i s

an  i n te rna l  combus t i on  ens ine  o f  an  au tomob i l e .

Best  Mode for  Carry inq out  the Invent ion

I 2

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 



1 0 0 3 1 1

The  p resen t  i nven t i on  i s  desc r ibed  i n  de ta i l  be low  by

re fe rence  to  the  embod imen t  i n  t he  case  o f  app ly ing  the  p resen t

i nven t i on  to  an  i n te rna l  combus t i on  ens íne  o f  an  au tomob i l e .

F ig .  1  i s  a  pe rspec t i ve  v iew  show ing  the  embod imen t  o f

the  p resen t  i nven t i on ,  and  a  hea t  sh ie ld  body  2  o f  an  a lum inum

maf  e r i  a  l  ' i  s  n rov ided  i n  a  rec tân r - r ' n  l  ¡  r  . q r l r s l _  ra l_  e  1  rn rh  i  c ' h  n reven ts

t he  ou ts ide  a i r  t empera tu re .

t 0 0 3 2 1

A p l u r a l i t y  o f  Í r r a d i a t o r s  3  m a d e  o f  c e r a m i c s  a r e  a t t a c h e d

to  the  upper  su r face  o f  t he  hea t  sh le ld  body  2 ,  and  a  pocke t

4  cons t i t u t i ng  a  s to rage  space  p lac ing  the  i r rad ía to r  3  the re rn

' i  s  n r n r ¡ i d o d  A  f  ì r s f  n ' l  a n a r  f  a s l _ e n c r  5  i s  o r o v i d e d  a t  o n e  s i d el q u  u ç r r ç !  J  J ù  I

o f  t he  subs t ra te  1  .  The  f i r s t  p lana r  f as tene r  5  canbe  de tachab le

to  a  second  p l -ana r  f as tene r  5  on  the  back  su r face  a t  t he  o the r

s ide  o f  t he  subs t ra te  1 ,  and  the  subs t ra te  i s  wound  a t  a  pos i t i on

o f  an  a i r  passage  body  6  wh ich  eas i l y  abso rbs  hea t ,  as  shown

i n  F i g .  3 .

E:¿ :mn  I  a  q

[  0 0 3 3  ]

In  the e lect romagnet ic  wave t reatment  apparatus

cons t i t u ted  as  above ,  t he  combus t i on  a i r  f r om,  fo r  examp le ,

an  a i r  c feaner  toward  an  i n te rna l -  combus t i on  enq ine  i s  i r rad ia ted

w i th  e l -ec t romagne t i c  waves  o f  6  to  16  ¡ rm  f rom the  i r rad ia to rs

?  r ^ ¡ t r a ra l . r r ¡  r ^z r r_g ¡  mo lecu fes  o f  r ^ râ f  ê r  \ r â r lÕ r  i n  t he  combus t i onv v s  u v !  a L L v r u u u r u o  v !  v v o  L E !  v  @ I J v l

1 3

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 11500 cc Apparatus specification
Unmounted Mounted Test period March 8, 2007 to April 7, 2007 March 8, 2008 to April 7, 2008 



a i r  a r e  e x c i t e d ,

o c c u r s .

T h i s  a c t i o n

(mo lecu la r  I eve l -  )

and  fu r the r  mo lecu la r  osc i l l - a t i on  ac t i on

h n m n r - r c n i  z a q  f  c m n e r a f l l r e  d i  s t r i b u t i o n  o f  a i r

when the combust ion a i r  has been compressed,

and fur thermore can suppress temperature unevenness of  the

combus t i on  a i r .  I gn i t i on  de fay  i nev i tab l - y  genera ted  i n  t he

ex i s t i ng  combus t i on  i s  con t ro l l ed  to  improve  combus t i on

c f  f  i r - i  a n r - r ¡ -  f  h o r o l ' r r ¡  f h o  f l c l  r - n n s l r m n f  i o n  ' i  s  r c d l l r - e d .  a n dç !  ! r v r v a ¡ v J  /  u f  r u  !  q u r  v v f  f  J U a L L I /  u f  v a r  r J  !  v u u v u u ,

add i t i ona l l y ,  exhaus t  ha rmfu l  subs tances  such  as  ca rbon  d iox ide

( C O z ) ,  c a r b o n  m o n o x i d e  ( C O ) ,  h y d r o c a r b o n  ( H C ) ,  n í t r o g e n  o x i d e

(NO" )  and  suspended  pa r t i cu la te  ma t te r  (PM) ,  con ta ined  i n  an

exhaus t  gas  a re  reduced .

[ 0 0 3 4  ]

B v m o l l n t i  n o  f  h c  e l  e r - f  r r ì m z r r n o 1 -  i  ¡  r ^ r : r r o  { - - ^ - È h ^ h + .  - ñ ñ - r a t U S- J  - - - -  * - - * r I I V  U l ¡ s  ç r ç u L ! v r l l a \ j r r g u r u  w a v g  L I c o . L f L L E I I L  a P I J a

n n f h o a x ' i  s t i n r r r ¡ o l - r i ¡ l a q  { - ì - r a  i r . r n i f  i n n d o l : r ¡ o f  1 - l - r a n r a r ì o ' l - o r m i n e dv  u r r r v ! u u / r  u r r v  t Y r r ¿  L r v r r v u r q j  v !  L ¡ f v  I r ! u u u  u u ! .

combust ion is  improved,  c leaning combust ion in  which coÍ ì lcust ion

1 _  i m e  h a s  h e o n  n r o ' ì  o n c i e d  j  s  r - a r r i  a d  n r r i _  -  d o n . r S i t S  i n  a  c O m b U S t i o nu L l  v u y v

¡ - h ¡ m l r o r  â r ê  a f r - ¡ , . ^  ì  r , ,  ^ ' r  ^ - " ^ r r l  l - l r z  1 -  h a  r - l  a ¡ n . i  n . r  r - n m h l r q J _  i  n n  : n r lv ¡ ¡ q r t u ç !  q r  ç  y !  o . L T L T d . - L - L y  ( - I E C I I I C u  v J  u r r ç  ç ! ç a ¡ r I r I 9  U V I L U u o  L f  v r r /  q r r u

as  a  resu l t ,  t he  combus t i on  e f f i c i ency  can  g radua l l y  improved

and  inc reased .  Fu r the rmore ,  i n  t he  ex i s t i ng  ca rs  hav ing

moun ted  the reon  a  ca ta l ys t  and  DPF (NO" .PM reduc t i on  equ ipmen t )

] - . ^ ^ " - .  J -  - . | -  r a : ] _ m n n J -  â l r l r â r ¡ l - r r q  n f  a w l ^ ^ " ^ L  ^ ]  ^Known as  a  pos_  _ -  _ . ._ ìaus r  gas /  caoggrng

o f  t h e  c a t a l y s t  a n d  a  D P F  f i l t e r  i s  p r e v e n t e d .  T h i s  b r i n g s

abou t  a  I i f e -ex tend ing  e f fec t ,  and  becomes  a  g loba l  warm ing

coun te rmeasure  ( improvemen t  o f  f ue l  e f f i c i ency )  t ha t  can

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 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 TestFirsttime 



i nexpens ive l y  be  ca r r i ed  ou t ,  and  a  me thod  o f  p reven t i ng  a i r

p o l l u t i o n .

l 0 0 3 s l

¡ ^.r-  ̂
u Õ  L d

Tab le  2  shows  compara t i ve  runn ing  tes t  da ta  i n  wh ich  the

in  ave rage  o f  e lec t romagne t i c  wave  t rea tmen t

apparatus-mounted cars and efect romaqnet ic  wave t reatment

apparatus-unmounted cars in  the past  two years in  the actual -

r l l n n  i  n  o  d  i  s t -  a n  r - ê  n ê r  \ 7 â :  r  k r r z  1  |  6  d i e S e l -  V e h i C l e S  O f  a  b U S  b U S i n e S S_ y v ' J v q r v 1 r ,

o f f i ce  were  used  as  da tabases ,  and  reduc t i on  o f  f ue l -  consumpt ion

o f  veh i c les  hav ing  the  e fec t romaqne t i c  wave  t rea tmen t  appara tus

amoun ted  the reon  was  con f i rmed .

ITABLE 2 ]  Runn inq  tes t  resu l t s  by  106  d iese l  veh i c les  i n  bus

b u s i n e s s  o f f i c e

t 0 0 3 6 1

Tab le  3  i s  da ta  in  an  exhaust  smoke concent ra t ion  tes t ,

i n  w h i c h  t h e  d a t a  o f  f i v e  e l e c t r o m a q n e t i c  w a v e  t r e a t m e n t

appara tus-mounted tes t  veh ic l -es  were  compared w i th  the  da ta

o f  t h e same f i ve o ' ì  o r - l _  rômâc rna f  iC  WaVe  t rea tmen t

veh ic fes  o f  t he  p rev ious  yea r  and

concen t ra t i on  i n  t he  veh ic les  hav ing

apparatus-unmounted t .est

reduc t l on  o f  exhaus t  smoke

1 5

Vehicle soecification Mitsubishi, lsuzu, Hino and Nissan diesels
Enoine disolacement 4.850 to 20.080 cc

Apparatus specification Unmounted Mounted
Test period 2008 2009 Aoril2010 to March 2011

Runninq distance (km) ? ooo ooÃ 3,979,532 3,950,683
Fuelconsumption (L) 918,634 937,320 868,234

Fuel cost (km/L) 4 3 5 4.25 4.bb

Averaqe lkm/L) 4.30 4.55
Fuelreduction (%) 6 R ?

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 



mounted thereon the e lect romagnet ic  wave t reatment  apparatus

was  con f i rmed .

ITABLE 3 ]  Compara t i ve  tes t  resu f t s  i n  exhaus t  smoke

concen t ra t i on  by  f i ve  d iese l  veh i c les  i n  bus  bus iness  o f f i ce

Vehicle number ucoo 0303 UOUO 0702 0889
Test period Mav 2009 Mav 2009 Mav 2009 June 2009 June 2009

Unmounted: Exhaust gas
smoke concentration (%) 15 11 20 30 1B

Test period Mav 2010 Mav 2010 Mav 2010 June 201 0 June 20'10
Mounted: Exhaust gas

smoke concentration l%) 1 0 o 14 lo 12
lmprovement rate (%) ?? 45 30 4'l ??

|  0 0 3 7  l

Table 4 shows comparat ive

da ta  o f  e lec t romagne t i c  wave

r r n n  i n c r  f  o s f  r ì ¿ l ¿  i n  w h i c h  t h e

r - -^ -  r - *^ - r -  - ^ :a ra tus-mounted
L r  E O  L 1 L L E r l  L  A _ y , [

v e h i c l e s  i n  t h e  a c t u a l  r u n n i n q  p e r  y e a r  b y  2 3  g a s o l i n e

f u e l - e f f i c i e n t  c a r s  o f  a  t a x i  b u s i n e s s  o f f i c e  \ ^ / e r e  c o m p a r e d

with the data of  the e lect romaqnet ic  wave t reatment

apparatus-unmounted cars in  the prev ious year ,  and the fue l

consumptron of  the vehic les having mounted thereon the

el -ect romagnet ic  wave t reatment  apparatus is  reduced.

ITABLE 4 ]  Runn ing  tes t  resu l t s  by  tax i  bus iness  o f f i ce  (23

f u e l - e f f i c í e n t  c a r s )

Tab le  5  shows  runn ing  tes t  da ta  rega rd ing  the  fue l

L 6

Vehicle specification Tovota Prius (1NZ-1CM)
Enqine disolacement '1.500 cc

Apparatus specif ication Unmounted Mounted
Test period March B, 2007 to April 7 ,2007 March 8, 2008 to April 7 ,2008

Runninq distance lkm) 140 058 152,654
Fuel consumption (L) 10,813 11,177

Fuel cost (km/L) 12.99 13.74
Fuel reduction rate P/ol 5.8

[  0 0 3 8  ]

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 



-ônq r rmn l_  ì  ^h  t : e tween  the  e l  e r - f  r ômâone f  i _C  WaVe  t rea tmen tu r u v L r v a l l q Y f r v L f

apparatus-mounted car  and the e lect romagnet ic  wave t reatment

apparatus-unmounted car  in  the actual -  runninq per  2 months in

o n e  g a s o l i n e  l i g h t  v e h i c l - e  i n  a  p o s t a l  b u s i n e s s  o f f i c e ,  a n d

i t  was  con f i rmed  tha t  t he  fue l  consumpt ion  o f  t he  e fec t romagne t i c

wave t reatment  apparatus-mounted car  was reduced remarkably .

In  add i t i on  i t  was  a l - so  con f i rmed  in  a  secondarv  tes t  t ha t  when

the e lect r ic  wave t reatment  apparatus was removed,  the fue l

consumpt ion  was  reduced  to  the  o r Íg ina l  l eve l .

ITABLE 5 ]  Runn ing  tes t  resu l t s  by  qaso l i ne  l i gh t  veh i c le

(Adach i  4 I  Re  7979)  i n  pos ta l  bus iness  o f f i ce

Test: First time

t  0 0 3 9 1

Table 6 shows the measurement  resul ts  of  exhaust  harmfuf

subs tances  a t  t he  t ime  o f  i d l i ng  by  a  s ímp le  exhaus t  gas  ana l - yze r

in  the  gaso l i ne  l i gh t  veh íc fe  o f  Tab le  5 ,  and  i t  i s  seen  f rom

the  measuremen t  resu l - t s  t ha t  t he  e f fec t  o f  remarkab ly  reduc ing

exhaust  harmfu l -  substances such as carbon d iox ide (COz) ,  carbon

m o n o x i d e  ( C O ) ,  n i t r o g e n  o x i d e  ( N O " )  a n d  s u l f u r  o x i d e  ( S O " ) ,

Soecification Unmounted Mounted
ïest period October 2000 Januarv 2001 March 2001 Aoril 2001

Runnino distance lkm) Z,JbJ 1,412 2,611 2,499
Fuel consumotion lL) l ö¿ t o o 286 251

Fuel cost lkm/L) 8.38 8.51 o . f ? 9.96
Averaqe (km/L) 8.45 9.55

Fuelreduction (%) 13.0
Test Second time

Soecification Unmounted Mounted
Test period Seotember 2001 October 2001

Runninq distance (km) 1 .916 2.407
Fuel consumption lL) 223 236

Fuel cost (km/L) q Ã o 10.20
Fuelreduction l%) 187

L 1

Running distance (km) 1916,  2,407  Fuel consumption (L) 223 - 236  Fuel cost (km/L) 8.59  10.20 -
Fuel reduction (%) 18.7 



con ta ined  i n  an  exhaus t  gas  i s  obse rved ,  and  the  appara tus  has

exce l l - en t  immed ia te  e f  f ec t .

LTABLE 6 l  l d l i ng  measuremen t  resu l t s  by  exhaus t  qas  ana lyze r

n f  r i a h . r -  r r a h i c l e  ( A d a c h i  4 I  R e  1 9 1 g )

T n r ì l r e f r i  ¡ l  A n n ' l ' i  ¡ = l - r i  I  i  . t - r z
r l r v u Ð  L !  r q r  n I J I J r r u a u r r r  L _ y

i n o ¿ n l
L v v  

¡ v l

The  above  Examp les  were  desc r ibed  i n  the  case  tha t  t he

elect romagnet ic  \ ,vave t reatment  apparatus was mounted on an

internal  combust ion engine of  an automobi le ,  but  the

e lec t romagne t i c  wave  t rea tmen t  appara tus  o f  t he  p resen t

i nven t i on  can  o f  cou rse  be  moun ted  on  an  i nha led  a i r  pa r t  such

as  va r ious  bu rn ing  app l i ances  (a  bo i fe r ,  a  s tove  and  a  d ry ing

oven)  /  and  va r Íous  i n te rna l  combus t i on  enq ines  (a  qaso l i ne

a n ¡ i  n a  :  Ä ì  n c a l  a n n i  n o  .  d a q - f  ì  r a r l  o n r r i  n o  :  . | -  l l r ì - r ì  n a  a re l ì g - L n e /  a  o a e s e - L  e r r g r l Ì e /  d  g - _  . .  e ¡ ¡ y ¡ ¡ ¡ u ,  -  - ; l q f n e

a n d  t h e  l i k e )  .

Desc r ip t i on  o f  Re fe rence  Numera l s  and  S igns

1 0 0 4 1 1

1

2

3

4

5

Subs t ra te

H e a t  s h i e l d  b o d y

T r radi -ator

S t n r a r r o  q r ì â / - ê  / n n ¡ Þ o ] _  \

Pl -ana r  fas tene r

1 B

Measurement qas item C0r (ppm) CO lopm) No' (ppm) SO, {ppm)
Unmounted 126.000 5.494 7 25
Mounted 99.000 2,551 n ¿

lmprovement rate (%) 21.4 53.5 100 92.0
Simple measurino instrument GSV-350, manufactured bv Testo K.K.

Measurement date Auqust 30, 2000

[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 (ppm) CO (ppm) NO (PPm) 50x (PP111) Unmounted 126,000 5,494 7 25 Mounted 99,000 
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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 engine, a diesel engine, a gas-fired engine, a turbine engine and the like).
Description of Reference Numerals and Signs 



Cla ims

l C l a i m  1 l

An e lect romagnet ic  wave t reatment  method of  combust ion

a i r ,  compr i s ing  i r rad ia t i ng  combus t i on  a i r  f ed  to  a  combus t i on

appara tus  wh ich  ex t rac ts  hea t  ene rgy  by  bu rn inq  ma te r ia l s  t o

k r a  l - l r r r n o r l -  r " ¡ ' i  f h  o ' l o r ' J -  r ^ m â n n o ] -  i ¡  r ^ r : r z o c  ] _ h o r o l - r r z  o v ¡ ' i l _  i n . r  r , ' - f  ^ r
V ç  V U I I I ç U /  W a  L l I  ç I ç U  L !  V f , t t a \ , l f  g  L M v q  V  ç O  /  L I f  ç !  ç V J  ç A ç !  L f , I r V  v v c [  L t j I

molecu les  o f  wa te r  vapo r

L V f A r r r r  ¿ l

The  e lec t romagne t i c

: i r : r r a r Å i n n  l - n  - l - i -  1q f  !  q u u v r  u l l l v  L U  \ - I o . I ] L L  I  ¡

in  the corÙcust ion a1r .

wave t reatment  method of  combust ion

where in the combust ion aÞþaratus is

an in ternal  comlcust ion engine.

I C l a i m  3  ]

The  e fec t romaqne t i c  wave  t rea tmen t  me thod  o f  combus t i on

ai r  accord ing to  c la im 1,  where in the conlbust ion apparatus is

a heat  qenerat ion type conì lcust ion equipment .

f  C l a i m  4 l

An e lec t romaqnet . i c  wave t reatment  apparatus of

combust ion a i r  be ing mounted on a combust ion apparatus which

ex t rac ts  hea t  ene rqy  by  bu rn ing  a  ma te r ia l  t o  be  bu rned ,

compr i s ing  a  subs t ra te ,  a  hea t  sh ie ld  body  a t tached  to  the

subs t ra te ,  an  i r rad ia to r  p rov ided  on  the  hea t  sh ie l -d  body  and

i r rad ia t i ng  e lec t romagne t i c  waves  toward  combus t i on  a i r ,  and

a  s f  o r a o e  s t r â r - ô  c f  n r i  n n  l - l - , a  i f  f  a d í a t O f  .

L \ - - L C l  r L L L  J I

The e l -ect romaqnet ic  wave t reatment  apparatus accord ing

2 0

[0041] 1Substrate 2Heat shield body 3Irradiator 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]        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. 



{ - ^  ^ ]  ^ : ^  A
L U  \ - r d - r l t t  a ¡

ce ramrcs  to

I C l a i m  6 ]

The e lect romaqnet ic  hrave

conì lcust ion a i r  accord ing to  c la im

is made of  a luminum.

I C l a i m  7  ]

where in  the  i r rad ia to r  i s  f o rmed  by  app Ìy ing  pas ty

the  su r face  o f  a  base  ma te r ia l  compr i s ing  a  paper .

{ - ø ^ - È - ^ ^ . l _  ^ h h - F - f 1 1 õ  ^ f
L - L  C d -  L l L L U r r  L  d I J P d . !  d .  L  L r ò  \ - , /  r

4 ,  where in  the  i r rad ia to r

The e lect romagnet ic  wave t reatment  apparatus of

combus t i on  a i r  acco rd ing  to  c la im  4 ,  where in  the  subs t ra te  i s

fo rmed  in  a  band  fo rm,  and  has  a  j o in t  pa r t  a t  t he  end  the reo f .

I C l a i m  B  ]

The  e lec t romagne t i c  wave  t rea tmen t  appara tus  o f

combus t i on  a i r  acco rd j -ng  to  c la im  6 ,  where in  the  j o in t  pa r t

i s  a  n l a n a r  f a S t e n e r .

I C l a i m  9 ]

The  e lec t romagne t i c  wave  t rea tmen t  appara tus  o f

combus t i on  a i r  acco rd ing  to  c la im  4 ,  where in  the  combus t i on

appara tus  i s  an  i n te rna l  combus t i on  enq ine .

l u _ L a a m  1 u  I

The e lect romagnet ic  wave t reatment  apparatus of

combus t i on  a i r  acco rd ing  to  c la im  4 ,  where in  the  combus t i on

appara tus  1s  a  hea t  genera t i on  t ype  combus t i on  equ ipmen t .

2 I

[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 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 is 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. 


