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Experimental Study on Fuel/Air Mixing using Inclined
Injection in Supersonic Flow

Dong-Ju Lee* - Eunju Jeong* - Chae-Hyoung Kim* - In-Seuck Jeung**

ABSTRACT

The flow of combustor in scramjet engine is supersonic speed. So residence time and mixing ratio
are very important factors for efficient combustion. This study used open cavity on fuel/air mixing
model and laser schlieren was carried out to investigate flow characteristics around a jet orifice and
a cavity. A source of illumination has 10 ns endurance time so it can observe unsteady flow
characteristics efficiently. Pressure was measured by varying momentum flux ratio. And the change of

critical ignition point was observed to change of momentum flux ratio.
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Fig 1. Schematic of Supersonic Wind Tunnel

FEL 865 kPao] AA F7NF ==
EE2 Y=, AE

mm, Z 30 mmE 7[R = AL 9
L/D = 48, A Azt = 225° 2 A %5

S 2HE 22 mmo| YA Ut
2FAAE W Ah A AMEH

FaE WA Aste] BAFo] $29 7}
AL B BARE

of Wxd AFES AgIAT. £EFUE A0
o Zeo] T8, A8 AP 212 Table 13} 2
o}
(pu?);  (ypM?),
J: 3 = 3 (1)
(pu™),  (ypM°),

o 71, a: air-stream, f: fuel

Table 1. Injection Flow Conditions

.
Pi(Kpa)| M; | T(K)| ~ | Dia J
(mm)
300 | 1 | 300 |[167 | 1 | 039
900 | 1 | 300 |167 | 1 | 117
2000 | 1 | 300 [167 | 1 | 261
3000 | 1 | 300 [167 | 1 | 392
3. &3 2t
31 & 7Pist

(b) 10 ns

(a) 2 ms

Fig. 2 Schlieren Images in Two Configurations
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