OoOMEHHHUKa: 3aTpaTbl MOIIHOCTH TYpOWHBI U
TEPMOJIMHAMUYECKHE MOTEPU LMKIJIA JABUTATENS
BO BTOPOM KOHTYpE — C OJHOW CTOPOHBI U pe-
cypca JIOMaTku — C JIpYrod CTOpPOHBI, a TaKkKe

YIK 621.438:532.5

pasrpyzka poTopa OT OCEBBIX CHJI — C TPeThel
CTOPOHBI IPHHUMAETCS PEIICHUE O e€ro He00Xo-
JTAMOCTH.

NCCIIEJOBAHUME BJIMAHUA IINPUHBI BPAIIAIOIIEI'OCSA
ANDPDY30OPA HA AIMABATHYECKYIO DO®OEKTUBHOCTD U
CHUXEHME JABJIEHUSA B CUCTEME ITIOJABOJA BO3AYXA K

PABOYEH JIONTIATKE TYPEHUHBI
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EFFECT OF CAVITY WIDTH ON PERFORMANCE OF PRE-SWIRL SYSTEMS
Didenko R.A, Karelin D.V., leviev D.G., Lebedev V.V., Belousova E.V. This paper investigates the
effect of cavity width on effectiveness © and total pressure losses & of pre-swirl systems.

Computations are performed for the flow parameter

number1.69.10" <Re, <2.33-107,

D

0.375< 1, <0.75, rotational Reynolds

throughflow Reynolds number or non-dimensional mass flow

rate 279-10° < C, <5.73-10° and swirl ratio 0.548< g <2.5. No influence on © and C is found by

changing the cavity width.

B I'T/] s moaBoaa OXJIa)KJar0IIEro BO3-
nyxa K paboueil jonaTke UCIOJIb3YIOTCS CHCTE-
MbI C IpPEIBAapUTEIBLHONW 3aKPYTKOM BO3JyXa B
anmnaparte 3akpyTku (A3) B HampaBJeHHH Bpa-
LIEHUS JUCKa TypOUHBI, IIPU ATOM TeMIleparypa
U JIaBJICHHUE BO3/lyXa B OTHOCHUTEIHHOM JIBHYKE-
HUU MOTYT CHU)KaTbCSL.

3akpy4eHHbIH MOTOK M3 mojoctu 3a A3
MOCTYIAeT B IIEJIEBOM pamuanbHbI Auddy3op,
00pa30BaHHBIA JUCKOM U MOKPBIBHBIM JHCKOM.
B 3aBHCMMOCTH OT KOHCTPYKLHH MOKPBIBHOTO
JIMICKa pa3iInyaroT CUCTEMBI ¢ MojJayeil Bo3ayxa
yepe3 KOJIBLIEBOM sl JUCKPETHBIX OTBEPCTHM
WM HEINPEPBIBHOM KOJIBLIEBOM cTpyed. B nmaH-
HOH paboTe uccienyercs BapuaHT MOJIa4Md BO3-
JlyXa HENpepbIBHOW KOJIBIEBOM cTpyel. B Ha-
CTOsIIIeE BpeMsl IPUMEHSIOTCS CUCTEMBI MOJBO-
Ja BO3/yXa, KaK C y3KUM, TaK U C LIMPOKUM
Bpamatomumcs nuddyzopom (puc. 1 a, 0).

CxemMaTHMYHO CTpPYKTypa IOTOKa BO
BparmaromemMcs paauaibaHoM audadysope (aanee

mo Tekcty “mud@dy3op”) ¢ OCEBBIM BXOJIOM H
panuaibHBIM BBIXOJIOM IIpEJICTaBlieHa Ha puc. |
B).

Bcro o6nacTh TeueHMs NPUHATO pa3du-
BaTh Ha TPH Y4YacTKa: Ha4dalbHBIH — 00JacTb
CHJIFHOTO HWHEPIMOHHOTO TEUYCHHS;, CPEeTHHA —
001acTh Pa3BHTOTO SIpa TOTOKA CO CIIOSIMH
DKMaHa Ha CTEHKaxX; BBIXOJHOW yYaCTOK, I/Ie
dbopmupyeTcsi MOTOK Ha BXojJe B OailioHer. B
sIpe TMOTOKA €ro CTPyKTypa OJu3Ka K CBOOOI-
HOMY BHXpIO. B3aumozeicTBue sapa nmoToka ¢
MOTPAHUYHBIMH CIIOSIMH 3aBHUCHT OT T€OMETpH-
yeckux ocobOeHHocter auddy3opa, pacxona
BO3/lyXa U 3aKPYTKH MOTOKa. M3-32 OKPYKHOTO
TOPMOXKEHHSI IOTOKAa U pabOThl LEHTPOOEKHOM
cwibl B JU(pdy30pe MPOUCXOAUT BOCCTAHOBIIE-
HUE TIOJIHOTO JABIICHHUS M TEMIIEPaTyphl B OTHO-
cUTeNbHOM JBIKeHuUU. U3 muddysopa Bo3myx
yepe3 OallOHETHOE COEIWHEHHE IIOCTYIaeT B
KaHAJIBl ~ OXJIAKJIEHUs  paboueld  JIOMAaTKH.
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Puc. 1. Cucmemvl n00600a ¢ pasniuuHou wupuHol epawaioue2ocsi oug@ysopa
a) eueamenv GE90, 6) [[sucamens CFM56, 6) Cxemamuueckoe npedcmasienue cmpyKmypovl meueHust 8 NOJL0Cmu

spawaioujecocsi ouggysopa

1. B nmama3one xputepueB moao0us, co-
OTBETCTBYIOIIMX PEXKUMY pabOThl peasbHOIO
I'TA

0.375< A, <0.75, 1.69-107 <Re, <2.33-107,
2.79-10° <C, <5.73-10°,0.548 < B <2.5 TPOBEJICHO
HCCIICOIOBAHHUC BIIMAHUA IHI/IpI/IHBI

S, =0.01,0.04,0.2 muddysopa Ha nokazate-

71 3QPEKTUBHOCTU CUCTEMBI IIOJIBOJIAa BO3AyXa
K paboueil yiomaTtke TypOWHBI IS Pa3IMYHBIX
paZnycoB pacCIOJIOKEHHUS annapara 3aKpyTKH.

2. B wuccnenoBaHHOM Juamna3oHe 4YHCEN
PeitHonbaca n 6e3pazMepHOro pacxoaa pe3ylib-
TaThl PAacyeTOB IOKa3aliH, 4YTO B Yy3KOM Bpa-
maromeMcst tuddysope cionm IkMaHa OTCYTCT-
BYIOT, B Jud@y3ope cpeaHell MUpHUHBI CIOU
DkMmaHa uc4e3aroT npyu ypeaudenuu C, , B K-

POKOM MPHUCYTCTBYIOT, HO 3aHMMAIOT HE3HAYH-
TEJIbHYIO 4acTb OOJACTU TEYEHHUs Yy Bpallaro-
IMXcsl cTeHOK. TakuM oOpas3oM, MpH yBeIuue-
HUU WUpHUHBL TUudQy30pa MNPOSIBISUIUCE CIOU

DKMaHa, HO UX BJIMSHUE HA MHTErpaJibHbIE Xa-
PaKTEpUCTUKU MOTOKA HE 0OHapyxeHo. B utore
Ui PEKUMOB TE€UEHHUs, 00ecneunBarOIINX CHU-
KEHHUE TeMIIepaTypbl U JaBJICHUS MOJ JIOATKOM
(V1S HMOKHETO PACIOJIONKEHHS f, > 2, VI CPel-

HEro f,>1.2 M A1 BEPXHETO f, >0.75) HE 00-

Hapy>K€HO BJIMSIHUE IITUPHUHBI TUCKOBOM TOJIOC-
TH Ha agnadartuyeckyro 3¢GHEeKTUBHOCTh U 0€3-
pa3MepHO€ CHUKEHHE JIaBJICHHS. HECYyLIeCT-
BEHHBIM.

3. Ilony4yeHHbIe pe3yabTaThl KaY€CTBEHHO
COTJIACYIOTCS C JaHHBIMHU B pabOTax IPYrux aB-
TOPOB, L rapameTpoB 0.1<A, <04,

0.6-10° <Re, <1.8-10°, HE COOTBETCTBYIOIIMX pC-

(3
aJIbHBIM pexxumam pabotsl I'T/L.

4. upuny Bpamatomerocs auddysopa
BBIOMpAET KOHCTPYKTOP HCXOMASl U3 KOHCTPYK-
TUBHON HEOOXOAMMOCTH, MPOYHOCTH, MAacChl U
JUHAMHYECKUX XapaKTePUCTHK poTopa TypOu-

HBI.

OPTICAL DIAGNOSTICS FOR AVIATION ENGINE RESEARCH: PART 1. SPRAY
DIAGNOSTICS

F. Gokhan Ergin, PhD, Dantec Dynamics A/S, Skovlunde
Denmark, E-mail: Gokhan.Ergin@dantecdynamics.com

Fuel sprays are still the mainstream indus-
trial application for introducing fuel into com-
bustion chambers in jet engines. With the ad-
vances in the laser technology, optical diagnos-

tics has become the key tool for research in avi-
ation engines. Today, it is possible to deliver
very coherent, spectrally pure, constant intensity
beam into the measurement volume. Regardless
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