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Annomayun. KayecTBO CMEIIEHHA Ta3000pa3HOTO TOIJIMBA C BO3JIYXOM SIBISIETCA
OJJHUMH W3 OCHOBHBIX TMapamMeTpoB, oOmNpeAessomux dPEGEeKTUBHOCTh CXKUTAHUS
TOILUIMBHOBO3AYIIIHOM CcMecH B Kamepe cropanus asuanpousBoaHoro I'T/l. B nannou
CTaTh€ pacCMAaTPUBAETCS BIMSHHUE CIOCO0A MOJauM TOIUIMBA B (POPCYHKE Ha IMPOIIECCHI
CMEIIEHUs B 3aKpYUYeHHOU cTpye. [IpencraBiena cTeH10Bas yCTaHOBKA, ITPEIHA3HAYCHHAs
JUISL UCTIBITaHUS (POPCYHOK TO OMNPENENICHUI0 CMEIICHUS TOIIMBA C BO3JAYXOM.
[TpuBoasATCS MCXOAHBIE JTAaHHBIE ISl MPOBeACHUS HUcHbITaHWU. [losydeHbl pe3ynbTaThbl
CMEIIEHUs] TOIJIMBAa C BO3AYXOM JBYX (opcyHok. [IpoBeneH anamus, mo pesyibTaTam
KOTOPOTO CJI€JIaHbl BBIBOJIBI O MEXaHU3ME CMEIICHUS CTPYHHOU POPCYHKU U (POPCYHKH C

nojaveii 3aKpy4eHHOM TOIIMBHOM cTpyH [1-4].
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Abstract. Mixture of gaseous fuel with air is key parameter. It defines efficiency of
combustion of mix of fuel and air in the combustion chamber of the gas-turbine engine. In
this article influence of a way of supply of fuel on processes of mixture in the twirled
stream is considered. Two nozzles were investigated. The first nozzle, contains a swirler.
Shovels are established at an angle 45 degrees. The nozzle also contains the mixing plug.
The nozzle case the containing internal channel in which the jet spray is installed. The
second nozzle differs from the first in the fact that the screw is installed in the internal

channel of the case of a nozzle. It gives the twirled fuel stream to the mixing plug bench
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installation which is intended for test of nozzles Is presented. Tests are carried out by
definition of mixture of fuel with air. As imitation of fuel gas CO, carbon dioxide is used.
Basic data for carrying out tests are given. Measurements of CO; in streams of a torch are
directed to definition of the field of concentration. It allows to track the rate of change of
concentration along a stream axis.

For representation of intensity of process of mixture characteristics of CO, = are provided
by f(r). They display change of concentration on stream section at the exit from nozzles.
Results of mixture of fuel with air of two nozzles are received. The analysis by results of
which conclusions are drawn on the mechanism of mixture of a nozzle with the jet spray
and nozzles with the centrifugal spray is carried out.
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B nanHoll paboTe ucciie0BaloCh BIUSHUE KOHCTPYKIMHM (POPCYHOK HAa KauecTBO
CMEUIEHUs! TOIUIMBAa C BO3AYXOM. BbUIM UCHBITaHbl JABa TUa (OPCYHOK PA3ITHUYHOIO
KOHCTPYKTHUBHOT'O UCITOJIHEHHUS.

[lepBas u3 wucciaenyembiXx (OPCYHOK, COAEPKHUT KOPIYC BKIOYAIOMINN
JIOMATOYHbIM 3aBUXPUTEND C JOMATKaMH, YCTAHOBIEHHBIMU N0 yrioM 45 rpagycos. B
COCTaB TaK K€ BXOJIUT CMECHUTEJIbHAs BTYJIKa U KOpPHNyc (OPCYHKH COIEpIKaIIui

BHYTPEHHHUI KaHaJI C YCTAHOBJIEHHBIM B HEro CTPYHHBIM pacubliuTesnemM (puc.2a).
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Btopast ¢popcynka orianuyaercs OT MEpPBOM TeM, UTO BO BHYTPEHHUM KaHal KopIiyca

YCTaHOBJICH ITHEK (pUC.20), KOTOPHIM MOJAET B CMECUTEIbHYIO BTYJIKY 3aKPYYEHHYIO

TOIUTMBHYIO cTpyto [5-10].
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Puc.1. Cxema dopcynku a) crpyiinas gopcynka CI'® 6) popcynka ¢ momaueit

3aKpy4eHHOMN TOIUIMBHOM cTpyn LIbI'®




Puc. 2 ®oto popcynku a) Crpyitnas ¢popcynka CI'® 6) ¢popcyHka ¢ momauei

3aKpy4Y€HHOU TOIIMBHOU cTpyu LBl '@

DKCHEPUMEHTHI TI0 HCCIEJOBAaHUIO CMEIICHUS TPOBOIWINCH Ha cTeHae (puc.3),
KOTOpBIA 000pyIoBaH Tpemsi cucreMamu. [lepBas cuctema moaBoja BO3/1yXa, BTOpas
IOABOAA Tra3a W TpeTbs cucrema usMepeHusa. g onpeneneHus NaBIeHUS IEPEn
dbopcyHkoli ycraHaBimmuBaeTcsi TpyOka Iluto, momkmouaemas k MaHoMmeTpy. [a3
dbopcyHKe TOIBOAUTCS OT Oa/uIOHHOM pammbl. B kadecTBe rasza naisi mpoBeACHUS
AKCIEPUMEHTA UCTOJIb3yeTCs yraeKucibiil raz COz. [l u3MepeHust noJieid KOHIEHTpaluuu
VTJIEKHUCIIOTO Ta3a Ha BBIXOJIE M3 (POPCYHKH YCTAHOBJIEHO KOOPJMHATHOE YCTPOMCTBO C
npueMHUKOM TazoaHanuzaTopa [IKY-4-MK-C. DTo ycTpoiCTBO MO3BOISET MepemMeniaTh
MPUEMHUK Ta30aHAJIM3aTOpa B OCEBOM M paJHaJIbHOM HampaBlieHUU. 3mepeHus
KOHIICHTPAIIUU MPOU3BOJATCS OT LIEHTpa (DOPCYHKH, 32 KOTOPBIM MpUHATA OCh (POPCYHKHU
«0», ¢ mampHEWIIUM TepeMeleHneM NpoO0OTOOpHHUKA B 00€ CTOPOHBI BJOJH COILIA
ropeyiku, Momnepek crpyu udepe3 kKaxapie 4 MMm. [lo gaHHOMY OpUHIUIY H3MEpPEHUS
ITOBTOPHO IPOM3BOJATCS B IIECTH CEYEHHUSAX: HA Cpe3e CoIula U yepe3 Kaxaeie 30 Mmm 10

pacctostnust 180 mm [11].



BHlX0mHOM peayTop MaHomeTp

Cuetemanonaum COz

Harpesatens  Knanew oTosdHolt

TporHHK

BerTunALR

co co

loperka

les0eHanseTop 7

KoopgyHarHeiii cron

EO3MyK
0T CETH

—— D

z
BraroorgenwTens é

Puc.3. IlpuHuunuaneHas cxema CTEeH/IA.

N3mepenusa konuentpauuii CO; B 3aKpyYEHHOW TOIUIMBHOBO3JIYLIHOW CTpPYE
MPOBOJIWIIOCH IS OINPENCIICHUS PACCTOSIHUS, HA KOTOPOM MPOUCXOJUT BBIPABHHBAHUE
MoJsl KOHIIGHTPAIMM, YTO TIO3BOJISIET 3aUKCHUpOBaTh TEMII U3MEHEHHUS YpPOBHS
KOHIICHTPALMI BJOJb OCH CTPYH.

Jns HarnsgHOTO MPEICTaBICHUS MHTEHCHUBHOCTU MpolEcca CMElIeHus Ha puc. 4
npuBeneHbl xapakrtepuctuku CO; = f(r), Ooiee neTanbHO OTpaKkaroIIHe H3MEHEHUE

KOHIICHTPAIUH IO CEYEHUIO 3aKPYUEHHON CTPYH pacmpoCcTpaHsieMoii 3a (hOPCyHKOM.
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Puc.4 Ilone xonuenTpauuii CO, B pa3IM4HbIX CEYEHUAX 3aKPYUEHHON CTpyH
¢- cpes coruia; m- 30MM; A - 60MM; X-90Mm; O-120mMm; O-150MMm; A-180MM
a) IBI'®; 6)- CI'D
3a dopcynkoit ¢ CI'®, HEe TPOUCXOAUT CYIIECTBEHHOTO PACIIUpPEHUs 001acTH

CMEIIIEHUS, YTO CBSI3aHO CO CTPYWHOW Tojayeill TormBa W (OPMUPOBAHHEM BBICOKOMH



CKOPOCTH HCTEYEHHUsI TOIUIMBHOIO Ta3a W, NPUBOIAIIEM K BBICOKOW 3KEKIHOHHOU
CIIOCOOHOCTH CTpPyH, KoTopas (popMHUpyeT y3Koe SApO MOTOKa, B KOTOPOM IPOUCXOJUT
WHTCHCHBHOE CMEIICHWE TOIUIMBA C BO3AYyXOM. 3a IMpeaeiaMd OTHOCUTEIbHOU

i coorBeTcTByOIIEH 3HaueHUIO 0,5 cMelnieHus HE MPOUCXOJUT, Tak

KOOPAUHATHI  —
KaK B 3TOH 00JIaCTH MPAaKTHYECKU HE MO aeT TOIUTUBHBIN ra3 [12-14].

®opcynka [IBI'® wumeer Oosiee MmUpPOKOE TMOJIe KOHIICHTPAIIMH M HHU3KHUH ee
YPOBEHb, YTO OOBSCHSETCS MEJICHHBIM IPOLIECCOM CMEIICHUSI BCICACTBUE HAIMYUSA
3aKpY4YE€HHOM NOJa4u TOIJIMBA.

KauectBo MOJATOTOBKH OLICHUBAJIOCH npu MTOMOIIH 3aBHCUMOCTH,
XapaKTEPU3YIOIIEH MaKCUMAJIIbHOE OTHOCUTEIBHOE OTKJIOHEHHWE KOHIEHTpAlMA OT

CPEAHENHTETPANIBHOTO 3HAYEHUS 1TOJIs1 KOHLEHTpanuuii [15]:

Corm o (6)

rac CrTax - MAKCUMAJIbHOC 3HAYCHHUC B IT10JIC I/I3MepeHHOﬁ KOHLCHTpPpAIlUH,

Ccp - CPCAHCHUHTCTPAJIbHOC 3HAYCHUC KOHICHTPAIIWUH.

B cootBercTBUM  3aBUCHMOCTHIO (6), TOKa3zaTeleM HJI€aJbHO IepeMelIaHHOM

KOHLCHTPpAal1 TOHHHBOBOSI[}HHHOIZ CMCCH B CCUCHHNHU, ABJLICTCA 3HAYCHUC C =0.
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Puc.5. CpaBHeHue kadecTBa IMOATOTOBKHM TOIUIMBOBO3IYIIHOM CMECH B 3aKPYYEHHOU

cTpye GOpCyHOK

m - bopcyrka ¢ UBI'®; - dopcynka ¢ CI'D

N3 puc.5 BUAHO, UTO HAWIYYIlIE€ KAYE€CTBO CMEIIEHUS B TMEPBBIX JIByX CEUYEHUSX
HaOmomaercss y ¢opcynku CI'®D, 3aTteM ¢ TpeThero 1Mo ceabMOe CEYCHHE KadeCTBO
cMmerreHus aydmiee y Gopcynku LIBI'®. 1o cBsizaHO ¢ TeM, 4TO 3aKpydeHHas CTPys rasa
HE Cpa3y HAUYMHAET B3aMMOJICMCTBOBATh C BO3yXOM M CMEIIUBATHCA C OTJAJICHUEM OT

COIlIa Ha PpaCCTOAHUH, COOTBCTCTBYIOIIEM TPETHEMY CCUCHUIO.

BoiBoabI
[IpoBeneHHbIC U3MEPEHUSI TTOJIEH KOHLICHTPAIMK 32 (POPCYHKAMH TOATBEPANIIH, YTO
nporiecc cMenieHus gocturaercs y popcynku ¢ CI'® 3a cyeT cTpyiHOM 1M0jayu TOTUIMBA B

30HY perupkymsainuu, a y dopcynku c¢ [IbBI'® BciaeacTBue BBICOKOW 3KEKIIMOHHOMN



CIOCOOHOCTH 3aKpY4EHHOW CTPYH TOIUIMBA BHYTPH 3aKPYUEHHOM B MPOTHBOIIOIOKHYIO

CTOPOHY cTpyHu Bo3ayxa [16-20].
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