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EBpa3HMCKMM HaIJ;HOHaJibHblM y1mBepCHTCT HM. JI.H. f)'MHJieBa, r.AcTaHa 

2A v 
JIMaTHHCKMH )'HHBepCHTeT 3HepreTHKll H CB.H3H, r.AlIMaTbl 

AHAJIH3 BJIIDIHIDI YrJIA YCTAHOBKH 
3AKPyqHBAIOIQHX JIOIIATOK HA IIPOIJ;ECC roPEHIDI 

B MHKPO<l>AKEJibHOH roPEJIKE 

B cmambe paccMampuewomc51, eonpocbz BflU5/,HU5i, y2!la ycmaHoeKu 
3aKpy1-1ueaJOUf,UX flOnamoK Ha npo71ecc 2opeHU5/,. B cmambe npueedeHbl KOHmypbl 
meMnepamyp, cKopocmeu, a maKJICe daHHbze 06 06pa3y10Uf,uxc51, 
pe71upKyfl5/,ljUOHHblX 30Hax, UMeJOUf,UX 60JlbutOe 6JlU5/,HU5/, Ha npo71ecc 2opeHU5/,. 

KJiioqeBhle CJIOBa: ra3oBa.H ropeJIKa, MHKpoq>aKeJI, 

peu;HpKyJI.HIJ;HOHHa.H30Ha,KOHTyphlTCMITepaTyp. 

BBeLJ:enue 

c KOHIJ;a 20-ro CTOJICTH.H, KOJIHqecTBO ycTaHOBJICHHblX fTY Haqarro pe3KO 

)'BCJIHqHBaTbC.H, TaK B 1999 r. 49 % BCex 3aKa30B rrpHIIIJIHCb Ha ra30Bble Typ6HHbl. 

YBeJIJrqeHHe ,I(OJIH 3Hepro6JIOKOB fTY /IIfY B KoHu;e 90-x CB.H3aHo c 

JIH6eparrH3au;Heli 3HepreTHqecKoro pbIHKa, qTo ycHJIHJIO 3HaqeHHe TaKHX 

cpaKTOpOB, KaK cpOKH coopy)l(eHH.H 3HeproycTaHOBOK, cpaBHHTCJibHO HH3Ka.H 

y.I(eJII>Ha.H CTOHMOCTb H cpaBHHTeJihHO BbICOKMM KII,n. B TpaHcrropTe ra3a TaK)l(e 

Ha3peJia He06XO,I(HMOCTb 3HaqlfTCJibHOro )'BCJIHqeHH.H ycTaHaBJIHBaeMbIX 

MOIIJ;HOCTeli, TaK KaK cymeCTBYJOiu;HM rrapK fTY BO MHOI'OM cpH3HqecKM H 

MOpaJibHO ycTapeJI [1-5]. 

Oco6o Bbl,I(eJI.Hrorn;elic.H cTopoHoli ra30BbIX Typ6HH .HBJI.HeTc.H HX crroco6HocTb 

y.I(oBJieTBOp.HTb HerrpepbIBHO B03pacTaIOrn;HM TPe6oBaHH.HM no oxpaHe 

OKpy)l(aIOrn;eli cpe,I(bl OT 3arp.H3H.HIOIIJ;ero B03,I(CMCTBH.H. Ilo3TOM)' B HaCTO.Hrn;ee 

BpeM.H O,I(HOM H3 rJiaBHbIX rrpo6JieM .HBJI.HCTC.H C03,I(aHHe MaJIOTOKCHqffbIX KaMep 

cropaHH.H, KOTOpbie Hap.H.I(Y c HH3KllMH BbI6pocaMH Bpe,I(HblX sern;ecTB ( OKCH,I(OB 

a30Ta, rrpO,I(yKTOB HCITOJIHOro ropeHH.H) B urnpOKOM ,I(HaITa30He H3MeHeHH.H 

pe)l(HMHbIX rrapaMCTPOB fTY ,I(OJI)l(Hbl HMCTb BbICOKMe 3KOHOMHqecKHe H 

3KCITJIYaTaIJ;HOHHbie IlOKa3aTeJIH. 

Oco6I>IM HHTepecoM y HayqHoro coo6rn;ecTBa rroJII>3yeTc.H pa3pa6oTKa 

TOITJIHBOC)l(Hrarorn;HX ycTpOHCTB, crroco6HbIX cp)'HKu;HOHHpOBaTb B MaKCHMaJibHO 

B03MO)l(HblX Harpy3Kax, o6Jia,I(aIOIIJ;HX BbICOKOM Ha,I(C)l(HOCTbIO H HMCIOIIJ;HX 

OTHOCHTCJibHO HH3Klle ITOKa3aTeJIH Bb16pocoB Bpe,I(HbIX Bern;eCTB rrpH ropeHHH. 

B PoccHH H Ka3axcTaHe rrpe,I(eJibHO-,I(orrycTHMble Bb16pocbl (II.D:B) OKCH,I(OB 

a30Ta C OTPa6oTaBIIIBMH ra3aMH fTY H IlfY 3HaqeHH.H KOHIJ;CHTPaU:HH OKCH,I(OB 

a30Ta rrpH ee pa6oTe c Harpy3KOM OT 0,5 ,I(O 1,0 HOMHHaJibHOM He ,I(OJI)l(Hbl 
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npeBbIIIIaTb 150 Mr/M3 Ha ra:3006pa3HOM TOmnrne (02=15%), a )];JUI BHOBb 
B03)l;aBaeMbIX fTY - 50 Mr/M3 Ha ra3oo6pa3HOM H 100 Mr/M

3 
Ha )l(Jf,ll;KOM. 

HecMOTP51 Ha MeHee )l{'.eCTKMe TPe6oBaHM51 B OTHorneHHH TOKCJiqHOCTH B 
Ka3axcTaHe 3HaqHTeJibHoe KoJIMqecTBO pa6oTaIOru:MX fTY He BhIITOJIIDIIOT 
ycTaHOBJieHHhIX TPe6oBaHHH. ,ll;JUI BhIITOJIHeHM51 TPe6oBaHHH II,ll;B Heo6xo,ll;MMa 
MO,n;epHH3al(M51 cyru:eCTByIOll(HX KaMep cropaHM51 c u:errhIO 3HaqHTeJibHOro 
CHH)l{'.eHM51 BbI6pocoB TOKCHqffbIX KOMnOHeHTOB. 

Hcxo.rvr H3 BhIIIIeCK33aHHoro, aBTopaMM 6hma pa3pa6oTaHa KOHCTP)'KIJ;M51 
ropeITKM, pa6oTaIOru:e:H: Ha npHHU:Hne MHKpocpaKerrhHoro C)l(JfraHM51, cnoco6Ho:H: 
o6ecneqHTh TPe6oBaHM51 no CHM)l{'.eHHIO Bpe,n;HhIX Beru:ecTB. 

1. KoHCTPYKU.HH ropeJIKH 
Ha pHCyttKe 1 npe,n;cTaBJieHa KOHCTp)'KIJ;M51 ra30BOH MMKpocpaKeJibHOH 

roperrKM. IIpHHU:Hn pa6oTbI roperrKM crre.n;yIOru:H:H:: B03,n;yx H3 KOMnpeccopa 
nocTyrraeT B nOJIOCTb roperrKM, rrpoXO)l;51 qepe3 rronaTKM )];JUI 3aKpyqHBaHM51 nOTOKa 
1, TeM caMbIM norryqa51 3aKpYTKM. f 33 nocTyrraeT B TPY6Y )];JUI no,n;aqH ra3a 2, 
nocrre qero pa3,n;eJUieTC51 no pa3,n;aIOll(HM naTpy6KaMH, Ha KOTOpbIX ycTaHOBJieHbI 
conrra )];JUI pa3,n;aqH ra3a. 

KaK H rrI06oe .n;pyroe HH)l{'.eHepHoe perneHHe, ra3oBa51 ropeJIKa TPe6yeT 
)l;OBO)l;KM, onpe.n;erreHM51 crra6bIX 30H. 0,n;HOH H3 Ba)l{'.HbIX 3a,n;aq 51BJUieTC51 
onpe.n;erreHMe BJIM51HM51 3aKpYTKM Ha npou:ecc ropeHM51 H o6pa3oBaHM51 Bpe,n;HhIX 
Beru:ecTB, B qacTHOCTH OKCH,ll;OB 330Ta. 

3 2 

1 

1 - rronaTKM )];JUI 3aKpyqHBaHM51 noToKa, 2 - TPY6a ,n;JUI no,n;aqH TOnJIMBa, 
3 - pa3,n;aIOru:He naTPy6KM c conrraMH. 

PHcyttoK 1 - 06ru:H:H: BH,n; MHKpocpaKeJibHOH roperrKM 



Ka)K)l;oe pa3.IJ:aIO:rn:ee com10 co.n:ep)l(JfT 7 corren .z:i:waMerpoM 2 MM, 

pacrroJIO)l(eHHhIX B .IJ:JIHHY pa3.IJ:aIO:rn:ero rrarpy6Ka. ,LI:IDI yrrporu:emrn pacl.JeTa 

KOJIHl.JeCTBO p33.z:i:aIO:rn:wx rrarpy6KOB 6brno Bb16paHo 4 IIIryKH, XOT5I rraTeHT 

rrpe.n:rronaraeT ycTaHOBKH 6oJibIIIero KOJIHlfeCTBa. 

2. HaqaJihHhie u rpanuqnhie ycJIOBHH 
,LI:IDI pacl.JeTa ropeJIKH HCIIOJib30BaJIHCb Hal.JaJibHbie ycJIOBH5I, 

rrpe.n:cTaBJieHHbie B Ta6nm.:i;e 1. Pacxo.z:i: TOIIJIHBa 3a.z:i:aBaJIC5I KaK o6ru:w:H: .IJ:IDI Bcex 

corr en. 

Ta6nm.:i;a 1 - HalfaJihHbie ycnoBH5I 

IIapaMeTP EAHHHIJ;aH3MepeHIDI BenwrnHa 

KonHlfeCTBO 51qeeK Tena - 500000 
HaqanbHa51 TeMrrepaTypa TOIIJIHBa K 300 
HaqanbHa51 TeMrrepaTypa B03Ayxa K 450 
CKopocTb IIOAaBaeMoro B03Ayxa M/C 15 

PacxoA TOIIJIHBa Kr/c 0,02 

rpannqHhie YCJIOBHH. rpaHMl.JHbie ycJIOBH5I Ha BXO.IJ:e B03.IJ:yxa 3a.IJ:aBaJIMCb 

TeMrrepaTypOH M CKOpOCTbIO TelfeHH5I. rpaHMl.JHbie ycJIOBH5I Ha BXO.IJ:e TOIIJIMBa 

3a.z:i:aBaJIMCb MaccoBhIM pacxo.n:oM M TeMrrepaTypo:H:. CTeHKM KaK TBep.z:i:bie Tena. A 
BhIXO.IJ: 3aBa.n:aBaJIC5I .n:aBJieHMeM (pressure outlet). 

Pe1yJihTaThI u anaJiu3. 

B xo.n:e lfMCJieHHoro Mo.n:enMpoBaHH5I rrpm.:i;ecca .z:i:mp<l>y3MOHHoro ropeHM5I B 

MMKpo<l>aKeJibHOM ra30BOM ropenKe 6bIJIM IIOJIYl.JeHbl KOHTypbI TeMrrepaTyp, 

CKOpOCTeM, KOHIJ;eHrpaIJ;Mll TOIIJIMBa M OKCM.IJ:OB a30Ta. 

TeMnepaTypa. B pe3yJihTaTe pacl.JeTOB 6bIJIM rroJIYl.JeHbl KOHTypbI 

TeMrrepaTyp rrpM pa3JIMl.JHbIX yrnax ycTaHOBKM JIOIIaTOK .IJ:IDI 3aKpYl.JMBaHH5I 

II OTO Ka. 

60° 
PMcyttoK 2 - KoHTypbI TeMrrepaTyp B 3aBMCMMOCTM OT yrna 

pacIIOJIO)l(eHH5I JIOIIaTOK 
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Ha pHC)'HKe 2 rrpHBe.n;eHhI KOHT)'phI TeMrrepaTyp rrpH pa3HhIX yrnax 

ycTaHOBOK 3aKpyqHBaIOII.J;HX norraTOK H pa3JIUCIHbIX MaCCOBbIX pacxo .n:ax TOIIJIHBa. 

IlpH caMOM OCTPOM yrne ycTaHOBKH 3aKpyqHBarorn;HX norraTOK Ha Bxo.n:e B 

ra30ByIO ropenKy (30°) BH.ZJ:HO, qTo BbICOKaJI TeMrrepaTypa HaXO.ZJ:HTC51 B 30He 

TPY6KH .ZJ:AA rro.n;aqH TOIIJIHBa. TeMrrepaTypa B 3TOH 30He .n:ocTHraeT 1700 K. TaIOKe 

BH):(HO, qTo u;eHTpanbHa51 qacTb ropenKH oqeHb XOJIO,ZJ;Ha51, TeMrrepaTypa B Hell 

.n:ocTHraeT e.n;Ba JIH 500 K, 3TO YKa3hrnaeT Ha TO, qTo ropeHHe rrpoHcxo.n;HT B 

rrorpaHHqHbIX K CTeHKe paM:oHaX. 

IlpH 45 rpa.n:ycax ropeHHe IIpOHCXO.ZJ:HT HepaBHOMepHO, HO 60JibIIIa51 qacTb 

TeMrreparyp rrepeMeCTHnach BO cppoHTOByIO qacTh ropenKH. TeMrrepaTypa B KOHU:e 

ropenKH .n:ocTHraeT 1900 K. 3aMeqeHo, qTo qacTh TOIIJIHBa TaIOKe 3aHOCHTC51 K 

TPY6Ke .ZJ:AA pa.3.n;aqH TOIIJIHBa. 

IlpH 60 rpa.n:ycax BH):(HO, qTo TOIIJIHBO ropHT paBHOMepHO. 30HbI BbICOKHX 

TeMrrepaTyp HaXO.ZJ:51TC51 BO cppoHTe ropenKH. MaKCHMaJibHa51 TeMIIepaTypa 

.n:ocTHraeT 2000 K. 

C1mpocTh. 3aKoHoMepHOCTH rrpou:ecca ropeHH51 nerKo IIOH51Th, ecnH YBH.ZJ:eTb 

KOHTypbI CKOpOCTeH, KOTOpbie orrpe.n:eAAIOT .ZJ:BIDKeHHe qacTHU: TOIIJIHBa H B03.n:yxa. 

Ha pHC)'HKe 3 rrpe.n;cTaBneHhI KOHTypbI oceBhIX CKopocTeli rrpH pa3JiflqHbIX yrnax 

ycTaHOBKH JIOIIaTOK. 

PHC)'HOK 3 - KoHTypbI cKopocTeli B 3aBHCHMOCTH OT yrna pacrroJIO)KeHH51 

norraTOK 

Ha pHC)'HKe 3 BH.ZJ:HO, KaK MeH5IIOTC51 KOHT)'pbl CKOpOCTeH B 3aBHCHMOCTH OT 

yrna ycTaHOBOK 3aBHXpHTeneM:. IlpH 30 rpa.n:ycax IIpOHCXO.ZJ:HT cne.n:yrorn;ee : H3-3a 

CHJibHOH 3aKpYTKH B03.n:yxa OCHOBHOH IIOTOK B03.n:yxa .ZJ:BHraeTC51 B CTopoey 

cppOHTa B 6JIH3KOH K CTeHOqffOH 30He (3eJieHbIM H CHHHH IJ;BeT), a .n:pyra51 qaCTb 

B03.n:yxa 3aKpyqHBaeTC51 H C03,ZJ;aeT Ha OCH ropenKH o6paTHbIH TOK ()KeJITbIH, 

TeMHO-)KeJIThIH H KpaCHhie u;BeTa). BH.n;Ho, qTo o6paTHOe TeqeHHe 3aHHMaeT 

60JibIIIyro qacTb KOHTypa CKOpOCTeH. 06paTHbie TeqeHH51 TaIOKe C03,ZJ;aIOTC51 y 

OCHOBaHH51 pa.3.n;arorn;HX IIaTPy6KOB, qTo o6'b51CH5IeT TeqeHHe TOIIJIHBa B o6paTHOM 

HarrpaBneHHH. CKopocTH B rrp51MOM HarrpaBneHHH .n:ocTHraroT 40 Mic H3- 3a 

60JibllIOro KOJIHqecTBa rro.n:arorn;ero B03.n:yxa, a CKOpOCTH o6paTHbIX TOKOB Ha OCH 

):(OCTHraIOT 14 Mic (TeMHO-)KeJITbIH). 

IIpaKTflqeCKH aHanorHqffyIO cHryau;Hro MO)KHO YBH.ZJ:eTb rrpH yrne ycTaHOBKH 

B 45 rpa.n:ycoB. B .n:aHHOM cnyqae 30Ha o6paTHbIX TOKOB HMeeT qeTKHe pa3Mepb1, 

HO 3aHHMaeT 6onhme rrnorn;a.n;H no ceqeHHIO. TeqeHHe rrpaKTHqecKH TaKoe )Ke, KaK 

H rrpH 30 rpa.n:ycax, 3a HCKJiroqeHHeM OTCYTCTBH51 TeqeHH51 B O.ZJ:HOH H3 30H paM:oHe 



TPY6b1 ,[(IDI 110.ri:allll Torrmrna. TaIOKe 3aMeqeHo, qTo rroJIO)l(HTeJihHbie cKopocTH y 

cTeHOK HeMHoro MeHbIJJe qeM rrpH 30 rpa.ri:ycax. MaKCHMaJibHOe 3HaqeHHe 

CKOpOCTeH (IIOJIO)l(HTeJibHbIX) ,[(OCTHraeT 60 Mic B pa:H:oHe pa3,[(aI01IIero IIa'I'py6Ka 

(TeMHO CHHHH). 

IlpH 60 rpa.ri:ycax TeqeHHe 6oJiee pa3MepeHHoe, 30Ha o6paTHoro TOKa 

3aMeTHO MeHhIJJe, qeM rrpH ocTaJibHbIX pe)l(HMax TeqeHIDI. TaIOKe 3aMeqeHo 

IIOJIO)l(HTeJibHOe TelJeHHe y ycTbeB correJI pa3,[(allli TOIIJIHBa, 1ITO CHH)KaeT 

o6paTHOe TelfeHHe TOIIJIHBa K 1'py6e pa3,[(a1IH TOIIJIHBa. 3TO TaIOKe 3aMeTHO H Ha 

TeMrrepaTypHblX rpaqmKax. 3aMe1IeHO, 1ITO 30Ha o6paTHbIX TOKOB HaXO,[(HTCH 

,[(aJibIJJe, lfeM rrpH .ri:pyrHX pe)l(HMax TelfeHIDI (TeMHO-)KeJITbIH) MaKCHMaJibHaH 

CKOpOCTb IIOJIO)l(HTeJibHaH ,[(OCTHraeT 3HaqeHIDI 30 Mic, a o6paTHbIX TOKOB - 10 
M/C. 

06paTHhie TOKH. HecMO'I'pH Ha TO, 1ITO o6paTHbie TOKH o6cy)K,[(aJIHCb rrpH 

paCCMO'I'peHHH KOHTypOB, He06XO,[(HMO paCCMO'I'peTb ,[(eTaJibHO pa3Mepb1 H HX 

pacrroJIO)KeHHe. Ha pHCyttKe 4 rrpe.ri:cTaBJieH rpa<l>HK 3aBHCHMOCTH cKopocTe:H: Ha 

OCH ropeJIKH OT yrJia 3aKpYlfHBaIOIIIHX JIOIIaTOK. lfa rpa<l>HKa BH,[(HO, 1ITO rrpH 60 
rpa.ri:ycax TelfeHHe Ha OCH IIOJIO)l(HTeJibHOe, HO 6JIH)Ke K KOHI.zy ropeJIKH 

CYIIIeCTByeT 30Ha o6paTHbIX TOKOB. IlpH 30 rpa.ri:ycax TeqeHHe Ha OCH B OCHOBHOM 

O'I'pHU:aTeJibHOe 3a ClfeT 60JiblliOH 30Hbl peU:HPKYIDIU:HH. IlpH 45 rpa.ri:ycax B KOHU:e 

ropeJIKH CYIIIeCTByeT rroJIO)KHTeJibHOe TelfeHHe. 

Pa3Mep peu:upKyJIHU:HOHHhIX Jou. 0.ri:Ho:H: H3 Ba)l(HeHIJJHX oco6eHHOCTe:H: 

TelfeHIDI c 3aKpyTKOH HBIDIIOTCH peU:HPKYIDIU:HOHHbie 30Hbl H HX pa3Mepb1. 

Peu;HpKyIDIU:HOHHhie 30HbI BJIIDIIOT KaK Ha rrpou:ecc ropeHIDI, TaK H Ha rrpou;ecc 

o6pa30BaHIDI Bpe,[(HbIX Be1IIeCTB. 
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PHCyttOK 4 - rpa<l>HK 3aBHCHMOCTH CKOpOCTeH Ha OCH ropeJIKH OT yrJia 

3aKpYlfHBaIOIIIHX JIOIIaTOK 

PaJMep peu:upKyJIHU:HOHHhIX 30H. 0.ri:Ho:H: H3 Ba)l(HeHIJJHX oco6eHHOCTe:H: 

TelfeHIDI c 3aKpJTKOM HBIDIIOTCH peu:HpKYIDIU:HOHHbie 30Hbl H HX pa3Mepb1. 



Pe:o;HpKYIDII.I;I10HHbie 30HbI BJIIDIIOT KaK Ha rrpo:u;ecc ropeHIDI, TaK H Ha rrpo:u;ecc 

o6pa3oBaHIDI Bpe,r:t;HbIX BeIIJeCTB. Ha pHcyttKe 5 rrpe,r:t;cTaBJieH rpa<l>HK 

3aBHCHMOCTH pa3MepoB pe:o;HpKyIDII.J;HOHHbIX 30H OT yrJia 3aKpyqJrnaIOIIJHX 

JiorraTOK. Ifa pHcyttKa BH,r:t;HO, 1ITO MaKCHMaJibHbIM pa3Mep pe:o;HpKyIDII.J;HOHHOM 

30Hbl ,II;OCTHraeTC.H rrpH yrJie 45 rpa,r:t;yCOB, a MHHHMaJibHbIM rrpH 60 rpa,r:t;ycax. 

CKOpOCTb, M/ C 

60 rpaJJ,ycos 

-t-45 rpaJJ,ycos 

- 30 rpaJJ,ycos 

PHcyttoK 5 - Pa3Mep pe:o;HpKYIDII~HOHHbIX 30H rrpH pa3JIH1IHbIX yrJiax 

3aKpyn!HBaIOIIJHX JIOIIaTOK 

3aKJIIO'leuue 
Hcxo,r:t;.H H3 rroJiyqeHHbIX pe3yJII>TaTOB, MO)l(HO c,r:t;eJiaTb CJie,r:t;yIOIIIHe BbIBO,r:t;I>I: 

1) H3-3a HaJIH1IIDI 6oJibII.IHX o6paTHbIX TOKOB rrpH yrJiax 45, 30 rpa,r:t;ycoB 

rrpoHCXO,II;HT ropeHHe B 30He rpy6KH ,II;IDI IIO,r:t;a1IH TOIIJIHBa. 

2) KoHTyp TeMrrepaTyp rrpH 30 rpa,r:t;ycax, XOTb H HMeeT CHMMerpH1IH)'IO 

<l>opMY, He II03BOIDieT OIITHMaJibHO rrpOH3BO,II;HTb C)l(HraHHe TOIIJIHBa, TaK KaK B 

:o;eHrpe o6pa3yeTC.H XOJIO,r:t;Ha.H 30Ha, a BbICOKa.H TeMIIepaTypa HaXO,II;HTC.H y CTeHOK. 

TaKoe o6cTO.HTeJibCTBO orpH:o;aTeJibHO BJIIDieT Ha Ha,r:t;e)l(HOCTb KaK ropeJIKH, TaK H 

JiorraToK Typ6HH (H3-3a HerrpaBHJII>Horo rrpoqmIDI TeMrrepaTyp Ha BI>rxo,r:t;e H3 KC). 

IlpH 45 rpa,r:t;ycax TeMIIepaTypa HeccHMerpH1IHa. 

3) HaH6oJiee orrTHMaJibHbIM yrJIOM ycTaHOBKH 3aKpyqHBaIOIIJHX JiorraTOK 

.HBIDieTC.H 60 rpa,r:t;ycoB. XoT.H H B 3TOM pe)l(HMe ecTb MeJIKHe He,r:t;ocTaTKH. 
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MaK,arra,n:a OTTbIK.TbIH: KipyiH,n:e opHarracK,aH K,arraK,IIIarrap,n:oIH; opHarracy 
6¥PbIIIIbIHbIH:, OTTbIK,TaFbI )!(atty y,n:epiciHe gcepi caH,I(bIK. MO,n:erro,n:ey apK,DIJibI 
3eprrey HgTJf)l(errepi KerrTipirrreH. 3eprrey HgTmKeciH,n:e, TeMnepaTyparroIK., 
)l(bIJI,n:aM,n:hIK.TbIK. ,n:orr6aprrapoI arrornhm, 3eprrerriHreH. TeMnepaTyparroIK. ,n:orr6ap 
Heri3iH,n:e )!(atty y,n:epiciHiH: K,acMerrepi MeH cMnarraMarrapoI arrornFaH. Arr 
)l(bIJI,I(aM,I(bIK. .n: orr6aprrap bl H en31H,I( e' OTTbIK,TaFbI Kepi )l(bIJI,I(aM,I(bIK,TbI . . . 
peu;MpKyIDIIJ;IDIJibIK. a)'MaK,Tap aHbIK,Tarrom, orrap,n:oIH: errIIIeM,n:ep1 KerrnprnreH. 
]\opoITbIH.D:bIJiaii Kerre, 6¥JI 3eprrey HgTM)l(eciH,n:e, K,arraK,IIIarrap.n:DIH: opHarracy 
6¥PbIIIIbIHblH: eH; TMiM,n:ici aHbIK,TaJibIIl, KepcenrrreH OTTbIK,TbIH; K,OJI,I(aHYFa 
)l(apaM,n:ornhIFDI ,n:grrerr,n:eHreH. 
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In this research paper the research results of the influence of angle of blades 
to combustion process in micro torch burner are presented. As the results of 
investigation, we can show the temperature and velocity contours of combustion 
process. On the basis of temperature contour we were able to analyze the 
combustion process within combustion chamber. And by the velocity contours we 
were able to see recirculation zone, which has big influence on combustion 
process. In conclusion, we were able to determine the best angle for blades and to 
prove that this burner is capable for exploitation. 


