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ABSTRACT

In SCRamjet engine, combustion occurs in supersonic flow with airbreathing. SCRamjet is
characterized by very short combustion time in combustor, so it is very important to be mixing the
air and fuel in short duration. Several methods are suggested for mixing enhancement. Among these,
cavity is selected to study for enhancement of mixing. The numerical simulation is performed in the
case of freestream Mach number of 25 and cavity located in front of fuel jet injection. CFD-Fastran,
commercial code with three-dimensional Navier-Stokes equation with the Menter SST turbulence model
were used. The results are obtained validate experiment results for same condition. Therefore, the

numerical results show the mixing enhancement characteristics with a cavity.
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Fig. 1 Air-Fuel Mixing Enhancement Methods

FAHN e 48229 CFD-Fastrang AH-8}od

329 Navier-Stokes W34S Aupg2ioz 3}
3, Menter SST YH 748 o] 83ld YEHEANE
AHse FHaoh

2. R|uferga] o SR

2% da7 W9 HA $FHL sy
28l =dlA ¢354 Navier-Stokes HHA A1 &

Ao g gL S
3 Am FEAC hate] A¥ ARANA BE
doz ted gel Ued 4 Aok

80 OE OF aG 8E, OF, 0G,
= + + =
o oz oz

Yo oy Foaar- ()
P ~ ~ o
Ve o'+ p v puw
Q={mw}L E=3 pv | F={p'+p}G={ pw
lied Lasied [ iaded M +p
e, (e, + p)u (e, + p)v (e, + pyw

- 360 —



0 0 0
Ty rY‘ To
JE, =3t 0 F =31, 5 G, =47,
T, 1, T,
2
A, A, A. @
oT
ﬂrzurxx+vrv+wrn_qx qx=_k§
oT
B, =ut, +vT, +wr,—q, g, =-k—
dy
oT
B, =ut, +vT,+wT, —q, qz=—k5; )
v W, =
T, =T,= M —k+—=L V=[u,v,w]
ox, Ox,
- v -
T, = 1(V-V)+ 2u—t x=[xy,2] @)
ox,
A=~ % H - dynamic Viscosity 2 bulk Viscosity
A=- % H by Stoke's hypothesis (/= 0 for monatonicgas)
Y’ 1,+1104
o 0102 Sutherland's law
m \T, T+110.4

22 3R 24 9@ A BPIE AV

3F EdEE Mentere] SST(Shear Stress
Transport) 298 AHE3lHd SST Zde Ad
AAZ EAol ol Mol EFE k—e 2y}
W GF "N dFd F2g Wilcoxd] s—w
2dg £33 dREdoldh

T (B /Yo g Roe's FDSE AHR-38lSY
I AZHHE WY oe 2 Fully Implicit Point
JacobiZ A}&-3}14 )
23 2%y 9 o)z

2yt 3= AZE A% A¥FA) F
43 =r)e FHE FAIAL 2 ig.
29} 2t} gd EAHEE #4719 HAD)S 1
mol G47] 4ol o)y} 110D, Z 15D, &
o]7} 35Do|t}. EAIEE A= ZHo] 20D, =
15D, Z o] 10DQ] cavity 34} 51} 5DojA A
7} Fdolch cavitye] 93 £3 EHE wiuwst
71 93 cavityZ} §lo] BY AAAA jetst B}

kel
Siid
~
>
S
e
o
s
g
N
N
e
rfr

—I 100 |- ohn -|< - a0.0

Fig. 2 Shape of Model (cm)

FA Adbel AMEE Azs A AITHE &
&7 A8t dlA AAZRAE o] 83t jeto]
AlElE 9419 HAwre AMESt AT

Aat 270 AHEHEE #F 2108 Table 19
veht Atk

A i

Table 1. Flow Condition

Inflow Air Fuel
Pressure (kPa) 22.235 278
Temperature (K) 1213 273
Mach Number 2.5 1
Momentum Flux Ratio 2.0
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Fig. 4 Variation of Vorticity (x=3.25 cm)
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Fig. 6 Variation of Vorticity (x=827 cm)
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Fig. 5 Variation of Vorticity (x=5.78 cm)
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Fig. 7 Variation of Vorticity (x=10.2 cm)
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Fig. 8 Variation of Vorticity (y-axis)
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