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5
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1
5 5 s
2%, , ’
1, Ma , Pt , T, P , T
, Ren, ) . 2, a , Dij
., Cp . pi/p . R . J
. 7.62ecmXx7.62cm, 26.7 an®
1 . 71. 4 mm, 1,
. 15 2 ,
) ) 2
0. 188 em’, 4. 89 mm, . a 10° 27.5°
45° 90+ 4.89 mm, a= 90
1
Ma p/MPa T/ K p/kPa T/K Ren, §/mm
4.9%0. 2 2.440.04 360%0. 03 5.1 6l 5.56+ 7 7.6%0.07
2 ?
o/ () p/MPa T/K Cop pipe R J
10.0 0.10%£0.01 205%3.0 0.23 8.4 0.20 0.08
27.5 0.10%0 01 205+3.0 0.41 9.7 0.39 0.16
45.0 0.10%0.01 205%3.0 0. 67 10. 0 0.67 0.27
90.0 0.10%£0.01 395%3.0 0.9 10.3 0.97 0.40
0. 0 0.10%0 01 205+3.0 0.9 10.3 1.03 0.42
10.0 0.46£0.03 205%3.0 0.24 4.1 1. 00 0.41
27.5 0.46%0.03 205%3.0 0. 41 45.5 1. 87 0.76
45.0 0.46%0.03 205+3.0 0.68 46. 4 318 1.29
90.0 0.46%0.03 295+3.0 0.91 46.7 4.29 1.74
9. 0" 0.46%0.03 295%3.0 0.9 47.3 4.27 1.73
k
Aeroprobe L Pitot Pitot ,
19° . 3. 18 mm, 4 )
0.79 mm, 4 , GO, 0. 79 mm Pitot , Pitot
0~ 0. 69 MPa Omega model PX139_100A 4V s 0~ 0. 10 MPa
PX139_15A4V * Pitot £550 Pa, £330

Par T aylor MacColl s Pitot .
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DO N MmN O

p/4&

(b) a= 45,p;= 0.1 MPa

(a) a = 10, pj= 0.1MPa

0 a= 9(7,ptj= 0.1 MPa

() a= 90, py= 0.46MPa

e) a= 45)7Ptj= 0. 46 MPa

(

p/L

a = 45’,ptj= 0.1 MPa,

(g)

1416182 22242628 3 32343.63.8 4 42444648 5 5254
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4
+ b(2/zme)’+ (2/zma) + d

2

= a(z/zma)’

¥/ Y max
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ab cd 2/Zmax = 0 2/ Zmax = ,
22/ zZma = O y/ ymax = 1, d(y/yma)/ d(2/2ma) == 0.4, 2/zmax = 1, ¥/ ymx = 0
d(y/ yma)/d(z/ zmax) = = 4% ~ 7% *
Zmac( %/ d) )
Yoma( %/ d) ,
, Ma, = Maji*n,
,Ma1  Van Driest 1Kl v/ d s
Y.
[l 32as
pr= , x/d < 8§,
st
S , Man .
FERERR (2-72)  DgSER > Pu= 0.0 MPa
pi= 0.1MPa
5
o
3
a/(°) 10. 0 27.5 45.0 0.0 9. 0" 10.0 21.5 45.0 90.0 90. 0"
o 099  0.95 0.9 078 0.71 (0.9  (0.84) (0.74  (0.70)  (0.69)
* ; ,
3
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Diamond Port Jet Interaction With Supersonic Flow

FAN Huai_guo', ZHANG Chun xiao’, HE Chuan'
(1.College of Power Engineering, Chongqing University,
Chongqing 400044, P . R. China;

2. Department of Civil Engineering, Chongqing Jiaotong University,
Chongqging 400074, P . R. China)

Abstract: Interaction flow field of the sonic air jet through diamond shaped orifices at different inci-
dence angles ( 10 degrees, 27. 5 degrees, 45 degrees and 90 degrees) and total pressures (0. 10 and 0. 46
MPa) with a Mach 5. 0 freestream was studied experimentally. A 90 degrees drcular injector was ex
amined for comparison. Cross_section Mach number contours were acquired by a Pitot_cone five_hole
pressure probe. The results indicate that the low Mach semicircular region close to the wall is the
wake region. The boundary layer thinning is in the areas adjacent to the wake. For the detached
case, the interadion shock extends further into the freestream, and the shock shape has more curva-
ture, also the low Mach upwash region is larger. The vortices of the plume and the height of the jet
interadtion shock inaease with increasing incidence angle and jet pressure. 90 degrees diamond and
circular injec¢or have stronger plume vortidty, and for the circular injector low Mach region is smaller
than that for the diamond injector. Tapered ramp increases the plume vorticity, and the double ramp
reduces the level of vorticity. The three dimensional interaction shock shape was modeled from the
surface shock shape, the center plane shock shape, and cross sectional shock shape. The shock tota
pressure was estimated with the normal component of the Mach number using normal shodk theory.

The shock induced total pressure losses decrease with deaeasing jet incidence angle and injection
pressure, where the largest losses are incurred by the 90 degrees, circular injector.

Key words: diamond injector; jet interaction with aoss flow; interaction shock wave; counter rotas-

ing vortices; mixing



