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ABSTRACT

In this study, flow characteristics and the starting pressure of a center body diffuser (CBD) were
analyzed at various center body (CB) positions and cone angles. According to the CB position, the
location of oblique shock moved to the front from behind the CB cone with an increase in the flow
momentum. Additionally, when a strong oblique shock occurred, the direction of supersonic flow was
affected and induced to diffuser wall. As a function of different cone angles for the oblique shock, the
starting pressure of the CBD was significantly affected.
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1 Table 1. Design parameters of CBD.

Parameter value
=08 Nozzle and CBD unstarted
& [ A,/ A, 842
?_}o.e L q A/ A, 1.56
2 | = P
g8 | A,/A, 46
n: 0.4 |:‘+ Nozzle and CBD started
I ——— ’ D, [mm] 195
©
5 5.5 ; Nozzle startadandCBDunzs:mji\ l)n [mm] 13
e (Po. e 45
Oil\\llwwlllwll\ll\\ll —T
o 1 Operaéfr)'lg Presgare, Py [‘I;Oar] 2 Dd [mm] 17.9
D, [mm] 7.14
Fig. 1 Start-up of nozzle and diffuser according
L, [mm] 106.3

to inlet pressure[3,4]
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Fig. 3 Schematic of CBD geometry considering
diffuser external ambient.
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Fig. 4 Comparison of turbulence models and
experimental data along the diffuser wall[3].
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= - [e *
@l P =0 0 s 5 L ° *
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L,/D, =2 1428 I
451
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L/D, =4 28.56 w0l . L . .
0 1 2 3 4
L /D,
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Fig. 6 How characteristics of CBD according to CB
position at the 55 bar (p,).
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Fig. 9 Flow characteristics of supersonic flow according to
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