BURNER FORM NG AND APPLYI NG M XED CYCLONE AND COVBUSTI ON METHOD USI NG
THE BURNER FI ELD OF THE | NVENTI ON The present invention relates
to conbustion technol ogy, and nore specifically, relates to a nethod
of generating m xed whirling flow, a burner applying such a nethod,
and a conbustion nethod of the energy-efficient burner, which may be
used in canteens or kitchens of sone guesthouses, hotels,

instituti s etc. BACKGROUND OF THE | NVENTI ON

current 1y 1 nEARNIEE S RMINGHAND G PN G A SR e CLIONE AND |
institutions and s i means o
Iga: :‘ulrjnlaces and cm@%ﬁﬁ%%m@@gﬁgiﬁg} ?aﬁﬁ’hﬁ%} gas
furnaces and burning machines are incapable to burn fuel fully due to

i nsuffici .ginﬁﬁ%ﬁggﬁpﬁmbygas and air, or nmay produce flane so |ong

that heat 1S 10s resulting in | ow conbustion effect and

I f b ide. SUYMARY OF THE I NVENTION . |
Firot “aspoct | NSRS THIILER gPm HSliP Fshenbein 1 hEoB sneséicis

rst ‘asp i HELIPE . 58
Generati h0minad: iR el RS EPEaREERENEd LKAy ABEa W o TR e

and ai r m@stRoduiid &icdmibustion meth8d SBE QAGkeSITBEIent BUARY, dhidgay be
defect of insufficient mxing of fuel gas and air in the prior art,
t he presantd imeamtémnopkivshicte faomer peasthobiesh hoselg dpstiilidonf amd sclagls
fuel gas and air nore sufficiently, and a conbustion method thereof.
Accor di nﬁtct'o the first aspect of the present invention, a nethod of
generating m xed whirling flowis provided, conprising the foll ow ng

SLEPS:  BACKGROUND OF THE INVENTION

Currently in canteens or kitchens of many guesthouses, hotels, institutions and
schools etc., food is heated generally by means of gas furnaces and common
burning machines. The conventional gas furnaces and burning machines are
incapable to burn fuel fully due to insufficient mixing of fuel gas and air, or may
produce flame so long that heat is lost in the air, resulting in low combustion effect

and a large amount of carbon monoxide.

SUMMARY OF THE INVENTION

In a first aspect, aimed at the defect of insufficient mixing of fuel gas and air
in the prior art, the present invention provides a method of generating mixed
whirling flow which is capable of mixing fuel gas and air more sufficiently.

In a second aspect, aimed at the defect of insufficient mixing of fuel gas and
air in the prior art, the present invention provides a burner which is capable of
mixing fuel gas and air more sufficiently, and a combustion method thereof.

According to the first aspect of the present invention, a method of generating
mixed whirling flow is provided, comprising the following steps:

S1 mixing air and fuel gas to form swirly mixed gas;

S2 forming said swirly mixed gas generated in step S1 into a mixed upward
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Si mxing air and fuel gas to formsw rly mxed gas; S2 form ng said
swrly mxed gas generated in step Si into a m xed upward whirling
flowwth a tiny bottombut a big top end. Advantageously, the step
Si further conprises the following steps: S 11 mxing air and fuel
gas into a rotating m xed gas; S12 re-m xing the rotating m xed gas
into a sw rIy m xed gas. According to the second aspect of the
pr esent |n '
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reflect the rs1>1€tﬂ1x\Mg &ik hﬂ@ﬁiélg\éﬂ% ﬁﬁofa%iatﬁag%&b&%gs W“' rl ' ng flow
en

rushes out of a flame hole an forms-a m xed ‘upward whirling
flow with a tSiByehoiirgnthbubdtatiningixtdgaehdo a swirly mixed gas.

According to the second aspect of the present invention, a burner is provided,
comprising:

a gas-separating box used to import fuiel gas and air respectively;

a mixing device used to mix air and fuel gas from the gas-separating box to
form a mixed whirling flow; and

a third mixing device used to reflect the mixed whirling flow so that the mixed
whirling flow rushes out of a flame hole and then forms a mixed upward whirling
flow with a tiny bottom but a big top end.

In the burner of the present invention, said mixing device comprises a top lid
and a mixing box to compose a first mixing device and a second mixing device,
wherein said top lid is in a shape of sleeve.

In the burner of the present invention, air from the gas-separating box is
formed into a rotating airflow inclined upwardly by said first mixing device, and
said second mixing device mixes the rotating airflow from the first mixing device
and fuel gas from the gas-separating box into a mixed whirling flow.

In the burner of the present invention, said mixing box is a box having a
countersunk hole communicated with said centric hole, on the side wall of the box
several grooves are disposed at a distance from each other, whose amount and
position are corresponding to that of the fuel gas outlets, and a plurality of first
outlets are evenly distributed on the top surface of the gas-separating box.

In the burner of the present invention, air and fuel gas from the gas-separating
box are firstly mixed into a rotating mixed flow inclined upwardly by the first
mixing device, and the rotating mixed flow from the first mixing device is formed

into a mixed whirling flow by the second mixing device.
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In the burner of the present invention, said mxing device conprises
atoplidand a mxing box to conpose a first m xing device and a
second m xi ng device, wherein said top lid is in a shape of sleeve.
In the burner of the present invention, air fromthe gas-separating
box is formed into a rotating airflow inclined upwardly by said first
m xi ng devi ce, and said second m xi ng device m xes the rotating
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hol e, and thén gieolmasr 8F tedpries@tdndiBlon IRS aRfle BREWESh $8d bP6IVeR and the
rotating m xed flow inclined upwardly. In the burner of e present

i nvent i omotteni sirtpco®f ¢lse mrixinghokiindd tapddegse. I n the burner of

SUr T ace of -t HoMRbRRG QfaRe PEle inbesrdesdasoois arhet bustsdmofonie

present i nvepf itf?enbursnae}‘ %f 9he ?3\§gssén Er?ve%%ioxll,egi%tss ?ch{fgn' of geiid grooves is in a
shape of square or inverted trapezoidal.

In the burner of the present invention, the flame hole on the top lid for the
mixed flow to rush out has a frustoconic surface, which makes the whirly mixed
flow be reflected onto a reflecting plate on the mixing box and then rush out of the
flame hole to form a mixed whirling flow with a tiny bottom but a big top end.

In the burner of the present invention, size of the flame hole is one fifth to one
third the size of the top lid.

In the burner of the present invention, the fuel gas outlets are evenly
distributed, while the communicating holes are evenly distributed too.

In the burner of the present invention, diameter of the fuel gas outlets and the

communicating holes are 0.5 to 3mm.

In the burner of the present invention, a mounting throughhole is arranged on
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In the burner of the present invention, cross section of said grooves
IS in a shape of square or inverted trapezoidal. In the burner of
the present invention, the flame hole on the top lid for the m xed
flowto rush out has a frustoconic surface, which nakes the whirly
m xed flow be reflected onto a reflecting plate on the m xi ng box and
then rush out of the flane hole to forma mxed whirling flowwth a

ti bot t but bi g.tap end. In the burner of the present
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screwed with the gas-separating box. According to an aspect of
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accordance with enbodi ments of the present invention is provided,

conpri si FGMMBIROIE SRl pigying deps:

S01 separating air and flue gas into two flow, wherein a first flow of air enters
into the centric hole and then into the grooves through the evenly distributed
communicating holes to mix with a second flow of fuel gas, and then goes upwards
along the inclined grooves to form a rotating mixed flow inclined upwardly ;

S02 rotating the mixed flow inclined upwardly into a second mixing chamber,
and mixing again rotationally to form a swirly mixed flow;

S03 let the rotating mixed flow and the swirly mixed flow collide with each
other and flow around, wherein the mixed flow is reflected onto the reflecting plate
due to the frustoconic surface of the flame hole and then rush out of the flame hole
to form a whirling mixed flow with a tiny bottom and a large top end, which
produces a flame looked like hurricane with a small bottom but large head when
ignited.

The burner in accordance with the present invention comprises a sleeve-type
top lid, a gas-separating box is connected to the bottom of the top lid, and a space is
formed between the top lid and the gas-separating box, in which a device for air
dispersion and fuel gas mixing is disposed; the gas-separating box has a centric
hole through which air enters and at least one inlet through fuel gas enters, on the

top surface of the gas-separating box several fuel gas outlets are provided; said
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SOl separating air and flue gas into two flow, wherein a first flow

of air enters into the centric hole and then into the grooves through
the evenly distributed comunicating holes to mx with a second fl ow
of fuel gas, and then goes upwards along the inclined grooves to form
a rotating mxed flow inclined upwardly ; SQ2 rotating the m xed
flow inclined upwardly into a second m xi ng chanber, and m xi ng agai n
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smal | botvoesuilingoghahebitie ihelngasgnitiesd and comfhamidatingéioldsnare disposed
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combust flame is positive (i.e., when the zero wire of the ion flame detector is
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The acconpanying drawings illustrate one or nore enbodi nents of the

I nvention and, together with the witten description, serve to
explain the principles of the invention, and wherein: Fig.1is an
expl oded view of a first enbodi ment of the burner in accordance with
the present invention; Fig.2 is an enlarged view of part A as shown

in Fig. 1, Fig.3is atop view of the first enbodi ment of the
burner in accordance with the present invention; Fig.4 is an expl oded
vi ew of tC}?émBC@gé? thsningHatze rpﬂeqﬂﬂ@ l?jateFﬂ‘tjﬂHhﬁf goraﬁetagtmmea wireghjodhe

the B t h ective view

dovi ce 1 gheal pRAFEACh it dhert iRl i B BRI S Broduss By e
f the b Fi

Fop. vi ew ol e T RAORE g, (ErdBh PRE on ARERRior deicks it Tpe
of the prieseatisioavasli on; Fig.8 is a front view of the_ m Xing
device of the burner in a second enbodi nent of the present invention;

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate one or more embodiments of the
invention and, together with the written description, serve to explain the principles
of the invention, and wherein:

Fig.1 is an exploded view of a first embodiment of the burner in accordance
with the present invention;

Fig.2 is an enlarged view of part A as shown in Fig.1;

Fig.3 is a top view of the first embodiment of the burner in accordance with
the present invention;

Fig.4 is an exploded view of the B section shown in Fig.3;

Fig.5 is an assembled view of the B section shown in Fig.3;

Fig.6 is a perspective view of the device for air dispersion and fuel gas mixing
in the first embodiment of the burner in accordance with the present invention;

Fig.7 is a top view of the mixing device of the burner in the first embodiment
of the present invention;

Fig.8 is a front view of the mixing device of the burner in a second
embodiment of the present invention,

Fig.9 shows & section of Fig.8;

Fig.10 is an exploded sectional view of the mixing device in the second
embodiment of the present invention;

Fig.11 is an exploded perspective diagram of the mixing device in the second
embodiment of the present invention;

Fig.12 is a third embodiment of the burner in accordance with the present




Fig.9 shows E section of Fig.8; Fig. 10 is an expl oded secti onal
view of the m xing device in the second enbodi rent of the present

I nventi on; Fig. 11 is an expl oded perspective di agram of the

m xi ng device in the second enbodi nent of the present invention; Fig.
12 is a third enbodi nent of the burner in accordance with the present
I nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

I nvention provides a nmethod of generating m xed whirling flow through
m xi ng of B¥FR%nd fuel gas, conprising the following steps: Si nixing
air and fuel gas to formswirly m xed gas; S2 formng said

P TS SRR R G 2 xed vpverd v
The present invention provides a method of generating mixed whirling flow
through mixing of air and fuel gas, comprising the following steps:
S1 mixing air and fuel gas to form swirly mixed gas;
S2 forming said swirly mixed gas generated in step S1 into a mixed upward
whirling flow with a tiny bottom but a big top end;

wherein, the step S1 further comprises the following steps:

S11 mixing air and fuel gas into a rotating mixed gas;

S12 re-mixing the rotating mixed gas into a swirly mixed gas.

The embodiment 1 comprises a overall process of generating the whirling
mixed flow, while the embodiment 2 comprises step S1 and S2, but step S1 does
not comprise step S11 and S12. More details will be described referring to the
drawings.

As shown in Fig.l, the bumer of the present invention comprises a
gas-separating box 30 used to import fuel gas and air respectively, a mixing device
used to mix air and fuel gas from the gas-separating box to form mixed whirling
flow, and a third mixing device used to reflect the mixed whirling flow so that it
rushes out of a flame hole 11 and then forms a mixed upward whirling flow with a
tiny bottom but a big top end, wherein the mixing device comprises a sleeve-type
top lid 10 and a mixing box 20 to compose a first mixing device and a second
mixing device.

The gas-separating box 30 is a round ring, comprises a centric hole 31 and a
box body, wherein the box body is a cylinder, has several fuel gas outlets 37
positioned along a circumference on the top surface to disperse fuel gas, and a fuel
gas inlet 32 through which fuel gas enters is provided on the bottom surface of the

box body. The centric hole 31 is round with its outer portion as a ring, while the top




wherein, the step Si further conprises the follow ng steps: Sl

mxing air and fuel gas into a rotating m xed gas; S12 re-m xing the
rotating mxed gas into a swirly m xed gas. The enbodi nent 1
conprises a overall process of generating the whirling m xed fl ow,
whil e the enbodi ment 2 conprises step Si and 52, but step S1 does not
conprise step S 1 1 and S12. More details will be described refeifing
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conprises a sleeve ty&y{top lid 10 and a m xing box 20 to conpose a
first mxing ldeviiangbex 40 ;*ﬁe’t@)‘lﬂldﬁ,)ﬁﬂddiaé@ﬂ%@temunk e 25 communicated
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enters i sopfprisesedoand thae b@&mm s EHaesurRrsthine hB&XZ:b%ﬂM - TOAd GRIY 51 c
hole 31 is round with its outer portion as a ring, while the top 39
of sai d mgigh¢d willghks mdaninghbolieo.sAr tefteeting plare BOxisbpdyidedneh hias
external .threads on it. The outer port| on of the centric hole 31
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hole 31. Oi the top of Tountersu e 25 there is a round |ng

hol e 29. phojentonsa2? ngd shegoevaD2 braabgad ©red hexe®ubh icash ﬂ:lo%e@@l are
conprises a round plate nounted in the countersunk hole 25 and a
round ri sgveal mnﬁhl@@atmgIhOidse'llrﬁ}mmmngmh@ﬂevlzlmheﬁcmeﬂélemh hxgje Aated

40 is proyvided on.the insu Iee 0, which is connected tq the
zero wir h%FO‘ElFF&W%mﬂ% ﬁﬁﬁ% F&r TOUMNEN §iasien Grepsceechbn ohdbe
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grooves 21 are several comunicating hol es 210 comunicated wi'th
count er suegs thah 802, aaddhé bemanmieaingdtolesy? Hotasbe dGermpdishébiledoh ehe
3mmin dianeter. Cross section of the grooves 21 can be square or
mverted&‘i’%ﬁé%r daI In order to provide nore comunicating holes 21

to dlsperse r ter cﬂ | engt h of egroovs21|s no | ess than
50mm and th Fh G g“eHBPéé“fﬁ%o pexiag %P%@’Ppit?ufthécﬁew

h 0 f f
box 26"2%%%5@*1&#% J50%g RsrileEent g 08 ki & PRl inhd Tl
gas to fesgni@d 1o X:@Hlpmbg hifhgktbdoRe nhhR ﬁae 11 thrdQ }?%IHEH ?ﬁeﬁnﬁxed flow

frustoconi'c flanme hole 11 through which the mxe | ow rushes out
The i ncl rmdes foutsElmcianlinedsfinftacaniobutfhe: §ff odldned Bolkﬂirxe’ﬂbet@ttﬁe hﬁ;eed
m xed whirling flow onto the reflecting plate 40 of the m xing box
20, thenwiHding Jew epierthergflectng P]@tﬂnég aduthe gnixitg bbk e thel élelmlmw

forma rotating,m xe flo that| bottom but .a bid
hlrhnggﬂow Iudhe% ut'of e \ffame hole 1 yand orm a rotating mixe gas ﬁ
with a tiny bottom but a bid top end.
In the present invention, an ion flame detector is applied. Accessories of the

ion flame detector comprise an insulating sleeve 50 and a reflecting plate 40,
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In the present invention, an ion flame detector is applied.
Accessories of the ion flanme detector conprise an insulating sleeve
50 and a reflecting plate 40, wherein the insulating sleeve 50 is
made of gl ass fiber, conprises a round ring 51 nmounted onto a round
plate, and the reflecting plate 40 is a round plate nmade of netal.
The operation procedure of the enbodi nent of the present invention is
as follows: owWn i n F”gé?’ the insul ating sleeve 50 is, fixed

. As sh
onto the Vﬁ‘?%&‘?*ﬁgth%é&@@lft%ﬁl%@ﬁ Bade of edass dibsa qomnﬂslteh@ l@gnﬁﬂ'g&%k
hol e 25, _and he reflecting plate 40 netal is fixed,i
the. r oundt it 80t Pl PRl A Ry tePsthe B6% Bhaf Fomuniivie §Rade, 8t °

ion flamg,g4gtector is connected to the insulated reflecting plate 40
by a screw 97, and the positive wire of the ion flane detector is

connect ed t oThéi@peapioni protOdurdhentte EmdoBinkn N thbepedml inpéetm (Lag.
airon pan), the positive wwre of the ion flanme detector will induce
t he posi fp f:on produced by the flanme, thus the ion flane detector

detects that ,t he burner. i tire, The top |id 10 conpr.ises a
ciroul ar val PSR0VE Poecaghointaiting sleercar? dahied QRIA Beamiting Poxom o
fl h 1Sl ONd : . d onbust t.he.

12 nolfiobdn sERto% Qe BAP APRGAELR 1TSS, he FRICHS! s hlSng
is sel ecgm!fc a9 ARge bi ildltio @8 ihty #d 18lind 'i'&lgss 128 e i‘h'é'ﬁafil?% sfe@e 5H0
facilitate igniting, two pulse ignition devicCes 60 are arranged In

t he bur nélic pdrotvhiee pf dieidh flanvedéteonr is connktedndeie ingukaRN@GEcifeplep
lid 10 and the gas-separating box 30 together, the top lid is
provi ded 4lityrs sqiewrfapnd Hreepabitive wirkidfehe loe fpase defpatonis ermnboted 30 thes

P o B R 5 B e g ST
t th 25 5_ar o | ..l
92t T A GRS RS 0. O LU DR

t he cent idicflinat deBliRfdetde @Yastheapanatis og hex 30, respectively.  The
wor k process of the burner in the present invention is as follows:

Referring t ol g lid, IMcorBpdsed 6 cirtillastwall amd n tapctapum ihgasirana wall,
separated into_tw flows, the first flow of air enters the centric
hol e 31 Nfdle:dEHstoRpRICt gPelsy ks ispprovided on the top cap. In order to combust

the fuel gas sufficiently, size of the top surface of the flame hole 11 is selected as
one fifth to one third of the size of the top cap. To facilitate igniting, two pulse
ignition devices 60 are arranged in the burner of the present invention,

In order to connect the top lid 10 and the gas-separating box 30 together, the
top lid is provided with internal thread 12, while the gas-separating box 30 is
provided with corresponding external thread 380 on its outer surface.

In order to connect the mixing box 20 and gas-separating box 30 together,
engaged threads 250 and 35 are arranged on the inner wall of countersunk hole 25
of the mixing box 20 and on the outer ring of the centric hole 31 of the
gas-separating box 30, respectively.

The work process of the burner in the present invention is as follows:

Referring to Figs.1, 4, 5 and 6, firstly, air and fuel gas are separated into two

flows, the first flow of air enters the centric hole 31 and then into the grooves 21
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t hrough the evenly distributed communicating holes 210, while the

second flow of fuel gas enters the gas-dispersing chanber 38 through

the inlet 32 and then enters the grooves 21 through the fuel gas

outlet 37 to mix with the first flow of air, later, the m xed gas

flows along the inclined grooves 21 upwardly to forman inclined

upwardly rotating m xed flow, the upwardly inclined mxed flow enters
00 .and rem xes a second tine rotational

h 1 Xi hanb ) |
st o e Mot B st At B iod BN T Relgs £ Buyvhike therecont dbvnat

m xed fl colli 1 each her d. fl.ow areund.. The.m xed flow is
reflecte %lné)FJ 5 %Iﬁgrs\r,{%‘% E%%? %H%&%}ga%he&&g)ueé 3{80t\f¥{%ueg hadplst §r?n atpdstg‘F B gg}gl%f
the flamehdipt@dvid 2anBiduBRMhd AR oQUbudt 3@ hheRRhhRL Eird1ndvP of QfcMater
whirling niged f|OMlmﬁtE a tinygbot?on1andla | ar ge toH%enJ?°aﬁ?gﬁ%“’
pr oduces the filiaed ghodload dloke thaindlicaderootds 2 apwhidipad tform bint incAhge
head when ignited. Such a flane can be better concentrated and
condensedPPErdyratasiggrmised dlavy thevsvaedly neclingd mixgdvilaw enisrothel sseend

heat conduction w,th e top Lid, and the flame i§ not. extinguished
easi |y ami<gEndiaiRd (0Bt B Bwts & St Hire rohoBile dnfori h o Hhngned

condensatgQh ]]ﬁg% e . Mhi AN
hel p the ﬁg‘z{itﬂieog‘gtﬁ% r at gg%ﬁgdn{@o%ogﬁn%@ng%ﬁ ggﬁhédlﬁﬁ%%w{%g%e%m
conbust iand FlEmakburiPATR. mBRAr flo i3 FBM &SP oHRCIHRARAEMY Ble Blic tH8he
flame with the outer au; which can reduce the heat |oss, reduce the
vol ume offrusteeobier sieface hdrthe flaarechdla 1tlwami thedwesh bdineo Vidkeuiteme©hiolehEl top
lid. What's nore, with respect, to fuel gas of different density such

as fuel & grwhirlig mipekiloyy witha tigy deliem ond ¢ bmee eomentb whoclbraducen
| f 8 , ith th tt f f th 1 X,

bos 30, e APYRE BRe FREHiEEe ot o Paall SR BUb AER e cubierg et

refl ect ed, By atiend Eus B@%@ﬁ&g@%ﬁ%@@a Qhd LBRdds A% Bp&eséfﬁcieﬂgg loGieside!

gas with high density suc S I'n present 1nvention can

refl ect echdyopt Hg Wity sibogroRks heatr doxdaciddd @fith e t&hXid) hridl P EBHRS is not
Addi tionally, a fan can be used to control the input of air in the

centric hstiegBdhadoeamlyuniad ighatratehdess cartbenaughoxdile. The rdoxcaittdtiohuald
gas, thereby production_ of carbon npnoxjde as burning is reduced to

achi eve SANGsTFaten gt thenlagy reduserife deneth ofitho Anmat whidt will help. the heat
Fi .8t t d i t f . th i ti

0 By ARG S PRSP RORIE TR R CEmB USSR sl S

i s: on t ignfeonss WebRES: Q(Fmaé}eoﬁhé'ﬂ%@%tﬁ&e%ﬁeﬁﬁﬁ@cﬁf ¢diSledqid gt s

300 evenly distributed along 1ts circunference, ere 1's no

comruni céatatrigsd)abdisce2thd vodinme el thidhbuiner lignsarmindniol @ fedried thd@olume
grooves 21. Air enters into the fuel gas outlet 37 fromthe
gas- sepaPhtlierfgp Bisk V8imtzrmoren vatht ieapapt bvied gas obdidler¢rgnienbitpsuch as fuel

dly, h f } i i fl . The. fuel i
Lhe. Secol Al RENIRIRODE SoRy e rlotgba Hads i b Ao Regls 00 Qe
distrib t f f i X b 0 d t. 1.
L D8R Bo Rl RA%E!of e T2 HBS a6 haR i By
m xed f1 QufrRnght WiRiHe0b Btk B9xBl %89 [ SARWCH) HHedGuthddhi& %cﬁé&]ﬁhg ?nféﬂle

fl ow around. Due tog?he incli ngggh ustoc@lnl C suér%ace 0

hol e, thkoki Kgdvhil®¥uet s ket Bigheddreily GOER ak Mieatriafdregdnt Rgvadkidh &an it
then rushes up to the flame hole to forma whirling m xed gas fl ow

wi th a tretleckst byothedusidiogia pfaenaftemtwe mivingmrogassesed produces a
flame |ike cane ich also,has a tiny, bottgm hut a big top
e

end. The ot ﬁfégaﬁ'@baﬁ & fapgap be usedhio senirol dhe wpuf phairiin ghe eamaiholer!,

so det ai i ‘ i.9...12. sh the third enbedi ment. of

This | nvishe R (R HE e oo e DB T B, Plieby FIRARHTER Sihgn

flow di videosid38s widimdnidibdidelieto 28Revingl &iffect N 8hér S/néaevtin%%d' s

a circle pipe of which tthe center [ine is non-i ntersecte§ w t h T hat
environment protection,

10




Clains What is clainmed is: 1. A nethod of generating m xed whirling
flow, conprising: mxing for the first tine air and fuel gas into a
rotating m xed gas; mxing for the second tine the rotating m xed gas
into swirly mxed gas; formng said generated swirly m xed gas into a
reflected and m xed whirling fuel gas flowwth a tiny bottombut a
big top end. 2. A burner, conprising: a gas- separating box (30) used

to inport fuel gas and air respectively m Xi ng. devi ce used to
nix air and Figet 9al! shewn thasceend §@Ba¢1a@q%g>fﬂt3§< Pront inyenden whereited

f
mxed wiihe {ilferdS begweerfure kol SRRy s RRS P oRubebe iface
flame holyg thd hix@fd toltery s %V@tamﬁﬁ@cdoﬁigéjcs Yo" bl ddgy URVBILHR AT MBhe 985

flowwith a tiny bottombut a
circumference, while there is no communicating holes 210 beiween the

countersunk hole 25 and the grooves 21. Air enters into the fuel gas outlet 37 from
the gas-separating box 30 and into the grooves 21 and then flows upwardly, then
forms a rotating air flow. The fuel gas .enters into the second mixing chamber 100
through the first outlets 300 evenly distributed on the top surface of the mixing box
20, and then mix with the rotating air flow to form a swirly mixed flow. The swirly
mixed flow and the rotating mixed flow collide with each other and flow around.
Due to the inclined frustoconic surface of the flame hole, the mixed flow can be
reflected onto the reflecting plate and then rushes up to the flame hole to form a
whirling mixed gas flow with a tiny bottom but big top end, which when ignited
produces a flame like a hurricane which also has a tiny bottom but a big top end.
The other aspects are the same as that of the first embodiment, so details are
omitted,

Fig.12 shows the third embodiment of this invention which comprises a
ignition 220, fuel gas inlets 210, flow dividers 230, and an air inlet 200, wherein
the air inlet 200 is a circle pipe of which the center line is non-intersected with that
of the burner, the flow dividers 230 are arc plates evenly distributed. The work
process is as follows:

Air enters into the burner through the air inlet 200 to form a rotating air flow
900, while a portion of the air flow 900 flows along the circumferential direction
and the other portion mixes with fuel gas from the fuel gas inlets 210 to form a
whirling flow and then be combust.

While the present invention has been described with reference to certain
embodiments, it will be understood by those skilled in the art that various changes

may be made and equivalents may be substituted without departing from the scope
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wherein said m xing device conprises a top lid (10) and a m xi ng box
(20) to conpose a first m xing device and a second m xi ng devi ce, and
said top lid (10) is in a shape of sleeve; said first m xing
device m xes for the first time air and fuel gas fromthe
gas-separating box (30) into a rotating m xed flow inclined upwardly,
and said second m xi ng device m xes the rotating m xed flow fromthe
first nixing devi ce and fuel gas fromthe %gs separating box (30
into a niofdhe wresent myepti@w In glditipne mamharodiiieasions mepyt be enaierto 2 apf a
wherein said nixin ox (20 0 V|ng count ersunk hol e .
commin/c3¢ gwﬁ%& wtﬁaﬁi% b sl 18 B8 fehinginof HE° BREAGANFnden Frlich
sever al di

g% d&@ Ltéé di $RASRAle At @lrgér?tfeﬁr{ﬁ% ﬁ%@%sﬁéﬂf ﬂu%bﬁ& not be

whose anDu osition are corr'espon tot

outlets (lﬂﬂl);ed tcﬂtheTb@tlburaﬁefnbaaﬁ@érdlcngclb@dc bai fha? xhe\f\bﬂs@mnmsaitdm w1ll
gas-separating box (30) has a centric hole (31) through which air
ent ers andclade hBgsibodhmentsifeiing 3djhin treoteghe whtletappehded clgass.ent er s,
and on the top surface of the gas-separating box (30), several fuel
gas outlets (37) are provided. 5. The burner according to claim 2,
wherein said m xing box (20) is a box having a countersunk hol e (25)
comuni cated with said centric hole (31), on the side wall of the box
several grooves (21) are disposed at a distance from each ot her
whose anmount and position are corresponding to that of the fuel gas
outlets (37), and comuni cating hol es (210) are disposed on the
surface of the grooves (21), comunicating with air in said
countersunk hole (25), and the grooves (21) mix air and fuel gas
primarily to fonn a rotating mxed flow inclined upwardly. 6. The
burner according to claim5, wherein said grooves (21) are inclined
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What is claimed is:

1. Aburner, comprising:

a gas-separating box (30) used to import fuel gas and air respectively;

a mixing device used to mix the air and the fuel gas from the gas-separating
box (30) to form a mixed whirling flow; and

a third mixing device used to reflect the mixed whirling flow so that the mixed
whirling flow rushes out of a flame hole (11) and then forms a mixed and whirling
upwards fuel gas flow with a bottom smaller than a top end;

wherein said mixing device comprises a top lid (10) and a mixing box (20) to
compose a first mixing device and a second mixing device, and said top lid (10) is
in a shape of sleeve;

said first mixing device mixes for first time the air and the fuel gas from the
gas-separating box (30) into a rotating mixed flow inclined upwardly, and said
second mixing device mixes the rotating mixed flow from the first mixing device
and fuel gas from the gas-separating box (30) into a mixed whirling flow.
2. The burner according to claim 1, wherein said mixing box (20) is a box
having a countersunk hole (25) communicated with said centric hole (31), on the
side wall of the box several grooves (21) are disposed at a distance from each other,
whose amount and position are corresponding to that of the fuel gas outlets (37).
3. The burner according to claim 1, wherein said gas-separating box (30) has a
centric hole (31) through which air enters and at least one inlet (32) through which
fuel gas enters, and on the top surface of the gas-separating box (30), several fuel
gas outlets (37) are provided.
4, The burner according to claim 1, wherein said mixing box (20) is a box
having a countersunk hole (25) communicated with said centric hole (31), on the
side wall of the box several grooves (21) are disposed at a distance from each other,

whose amount and position are corresponding to that of the fuel gas outlets (37),
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and communicating holes (210) are disposed on the surface of the grooves (21),
communicating with air in said countersunk hole (25), and the grooves (21) mix air
and fuel gas primarily to form a rotating mixed flow inclined upwardly.
5. The burner according to claim 4, wherein said grooves (21) are inclined
upwards; an angle between said grooves (21) and the bottom surface of the mixing
box (20) is 10 to 80 degree; said grooves (21) are at least 50mm long; and cross
section of said grooves {21) is in a shape of square or inverted trapezoidal.
6.  The burner according to claim 1, wherein the flame hole (11) on the top lid
(10) for the mixed flow to rush out has a frustoconic surface, which makes the
whirly mixed flow be reflected onto a reflecting plate (40) on the mixing box (20)
and then rush out of the flame hole (11) to form a mixed whirling fuel gas flow
with a bottom smaller than a top end; and size of the flame hole (11) is one fifth to
one third the size of the top lid.
7. The burner according to claim 4, wherein the fuel gas outlets (37) are evenly
distributed, while the communicating holes (210) are evenly distributed too;
diameter of the fuel gas outlets (37) are 0.5 to 3mm, and diameter of the
communicating holes (210) are 0.5 to 3mm; and said top lid (10) is screwed with
the gas-separating box (30).
8.  The burner according to claim 6, wherein a mounting throughhole (29) is
arranged on the top surface of said mixing box (20}, said mounting throughhole (29)
is provided with a insulating sleeve (50) which comprises a round plate mounted
within the countersunk hole (25) and a ring (51) matched with the mounting
throughhole (29), on the insulating sleeve (50) the reflecting plate (40) is arranged,
which is connected with a zero wire of a ion flame controller, and said mixing box
(20) has two pulse ignition rods.
9. A combustion method of a burner, comprising the following steps:

S01. separating air and flue gas into two flow, wherein a first flow of air enters

into a centric hole (31) and then into grooves (21) through an evenly distributed
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communicating holes (210), a second flow of fuel gas enters into the grooves (21)
through the fuel gas outlets (37) to mix with the first flow of air, and then goes
upwards along the grooves (21) to form a rotating mixed flow inclined upwardly ;

S02. mixing again rotationally the rotating mixed flow that is inclined
upwardly in a second mixing chamber (100) to form a swirly mixed flow;

S03. let the rotating mixed flow and the swirly mixed flow collide with each
other and flow around, wherein the mixed flow is reflected onto a reflecting plate
due to a frustoconic surface of a flame hole (11) and then rush out of the flame hole
(11) to form a whirling mixed fuel gas flow with a bottom smaller than a top end,
which produces a flame with a bottom smaller than a top end when ignited.

10. A combustion method of a burner, comprising the following steps:

SO1. let air enter into a gas-separating box (30), and then go upwards through
grooves (21) evenly distributed on a mixing box (20) to form a rotating flow
inclined upwardly;

S02. mixing rotationally the rotating flow that is inclined upwardly and the
fuel gas from the fuel gas outlets in a second mixing chamber (100) to form a
swirly mixed flow;

S03. the swirly mixed flow collides with each other and flows around, and is
reflected onto a reflecting plate due to the frustoconic surface of a flame hole (11)
and then rushes out of the flame hole (11) to form a mixed fuel gas flow with a
bottom smaller than a top end, which produces a flame with a bottom smaller than a
top end when ignited.

11. A combustion method of a burner, comprising the following steps:

S01. air enters the burner through an air inlet (200) to form a rotating air flow
(900);

S02. a portion of the air flow (900) flows along the circumferential direction,
and other portion mixes with fuel gas from fuel gas inlets (210) to form a outward

whirling flow;



S03. the outward whirling flow collides with each other and flows around, and
is reflected onto a reflecting plate due to a frustoconic surface of the flame hole (11)
and then rushes out of the flame hole (11) to form a mixed fuel gas flow with a
bottom smaller than a top end, which produces a flame with a bottom smaller than a

top end when ignited.
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