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Effects of Rupe number and ratio of injection orifice

diameter on unlike impinging injector performance
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Abstract; To design a high performance injector and to improve engine impulse performance
are the permanent goals of engine designers. The Rupe number and the ratio of injection orifice di-
ameter are two key parameters affecting unlike impinging injector performance, and they are closely
interrelated. To study the effect of Rupe number and ratio of injection orifice diameter on unlike im—
pinging injector performance and to maich reasonably the relationship between Rupe number and
ratio of injection orifice diameter, three kinds of injectors were designed, and relevant mixture ratio
distribution tests and hot fire tests were performed. The results show that mixture characteristics of
oxidizer and fuel can be improved only by taking into account both Rupe number and ratio of injec—
tion orifice diameter, and thus combustion efficiency can be improved.
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Fig.1 Unlike impinging injector element

FEMIHEHA LR ZE N SRS
FIEBHGEST T REVR R, WM HESe.
SHhF SRR R L SR AR, #
HRBBBERABRY. ZAREREBHTH
REAE, HeE CHEHEN: X TFILRENTF
L5 WEGHEGX, SHEN 1 NEENRE&E
HREBR. HPEnEE L nh:

3
PREILA o
s o

Rupe=

mo

AF, Rupe WBHEG ¢ NBHMEERE; ¢w
HEUARERE; 4 WEUNILER; 4 0R
BHLER; p, WEMLRIERE; o HREIERE,
MTRENEHAAES, HTRALE, &
HEEN A EREHRIRBEALZ R T SHK
#. Wi, EHNRFERATERMEL,
BEAHERBRAT RS HE L AEELL.
LR B R, RSk
S5EHHLEIEM, FHRBEESRFEMERE
RE, BHEN | BERERIERERREE,
KRIEFANNHRERES: EEAREHILRE
HxEEE B RIR G B R, FLE M,
FRBREN L, BNFLARHETE 1.2 ITY,
AR 1EH, ERBALALE—4HER
B, MEEE AR APIRERE (B
% 1.0) o FEFHIREXTF AL EAR P B
FIAE, BIHEN 1.0 BB HEEHE 1.4 U
Lt XBRAHTFEIIREREBR. Bk, X
FAEKHEHANAES, ARLREHHESILE)
SHURERESEREREETELEN,

2 MRFAE

R, HPTR G AR R s
5 MERELT, BdmEEsER. LEKS
B, HRRERIES B3R A SRR S
i, Bt T =R, REEGTBEILE

1 BESTHHSH
Tab.1 Injector design parameters
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Fig.2 Spray fields
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Fig.3 Mixture ratio distribution histogram

FPREETRAWRBS b, WEmER
WEEE 97.5mm, WEEEH 22x22 MLFH
BEEFE (Gt 484 ML), BHMAEK 11mm,
BHER TR 242x242mm, BIL T HEEHBREK
B, BATHHEHKERD, IURRE LS
iR, R MA RS

BAUSHERHRAMERTFN, BREAXK
RBNBRTIRA LESERS AR SEY, BE
METEAR N

E_=100%x 1_i% (RI?) 2""% (R;ri)
i % i W

2
KH, who i BEENRESE, FTYHH
MERBSEHNMERBEZL; R ALEERE
PERIEAT R r AT r <R REEP

BERAHARSR, ZRREHERERHN
B T RARAMABRBARA C 7 R SRAT T
REER, BHRAKKRTLE 4. BEB=F
WHERB LB, REMBNEMIRLH
ROEEER, Bl A HEESMRERET
B. CZMEl, RXHEHMTHAEH.

K4 SXMA
Fig.4 Hot fire test
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Tab.2 Hot fire test results
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Fig.5 Rupe number vs combustion efficiency
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