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Abstract: The mixing of atomized kerosene injected into a supersonic flow with hydrogen pilot flame was investigated numeri-
calyy. Twor phase flow. Upwind TVD scheme was use to solve the full Navier Stokes equations for multr species reactive system. Euler
an equations for liquid phase were solved by NND scheme. A point implicit approach was used to deal with the source term produced
by gas phase chemical reactions. The phase interaction ODE equations were solved by second order RungeKutta approach. The distri-
butions of pressure, species densily, temperature, and nominal density of kerosene were obtained. The results show that hydrogen inject-
ed from the injector downstream has a better penetration and enlarges the combustion region. The penetration of kerosene is much high-
er than that of hydrogen. But kerosene is less spread, and there exists a droplet free region downstream the injector.

Key words:  Supersonic combustion; Hydrogen: High energy fuel; Kerosene; Reacting flow: Two phase (low; Numerical

simulation

T B H, SRS R 1 S B 9T EL A K i R
(B, MR I BRI S FLERE B8 . ASCH &

Hyﬂ?kﬁim%@ﬁ%kﬁﬁ%ﬁﬁﬂﬂl‘ﬂ@ MR R Hy/ 58S BIALEE RS, B YRR AN At 7 8 5 ik

T B ALY, R EES . (2) RADUMBES e ss o i 5 BOR & HEAT SO BT T, 36 578 % 18 Ha/
(dual combustor) ™ < (3) R Ha f‘im’” EABRAE o 45 A BT LLEE o MR MR 5, A
G T IAETHRPEIAREE " o (4) TS HREER oo 2 S R B 35 Pt 72, DA A
R A TR CH4,CoH4 ) BONMRBEE, BN E R O AR ROV B, DATR
LB OB R BT I, 0, R WOABRSES. e, Hal 2 AL 30 IR e 2

« WS HER: 2001-04-18; 23T BRA: 2001-0600. &I H: HEARRFHEE (19882005) Al B L5 B ) 5 ik 3
(KJCX2-1L01) #EEhIH .
EE® . W (1976 ), 55, M. BFFOAE i 75 MR 0 RO R I Y S 56 A ARUE BT 7T .



2 Hell

H, 51HA 5 AL B RA TR & A BB F 5 501

VA [ib WL 11 b1 R i NE T3 O E RV RN P RIEE pU
2 EHIGREMEREN

2.1 &HlFE

AR FEAAR B 9 AS VIR 70 H A0 g e s 22
IS SR 7P A 1) ) A s AN TH 30 P o AR AR LN
TR N ERTE, W L A E 2, WA 510 Ay 2
e R ) B A ELAE o A e s Db B 34k, R
FA R A AR 28 3 P AR B0, F A PR GE 2R (1) B fh 2
SN A IR S AR AR B P AR . EELFARAR R R,
E ns ANAHLLIC I AR &/ S AL 22 RN B
PRI TR, EZE AR R(T, & N, o, fiik e
ﬂg'ﬁ]

ov, oF, 06, aH,
gt GET g T gl
ar a6, dH

T Ll B, MBS ()

aE t an T ac¢ J

r)'U| n‘F; ﬂC; f_"_g_l_ -

S 7‘3“3#'—&}_15,}?:-[@ S(S,. sg, 38,.0.0,0,0)" .
2.2 BROHESH

W Z AT AR &% s B AR SRS T 2,
FFim 2 R IR PRk, P

p= RT ng (3)
WA L AT E A R
hi = J: ¢ dT + hi (4)

i ZH 0 B i R 0 AT S TR LE AR AT R 2 UL A
W, LA AT JANAF RAEAT .
2.3 HERNRE

B ns HITHINR FETCR B AT 5 L

ZE M Z?”ﬁ i
Vv 7‘3: éﬂ;ﬂ:h kﬁ%fiﬁ*%*ﬂif&%ﬂ’ﬂ% Fit

SELCRMC oA A, T G SR

(=1, -+ NR) (9

NR

Si= Wi 20"y = o'y (ky | Iniv -
j=1 =1

ky, I—_[nf;*"') (i= 1, -y ns)
Hoer, S NRA R Ao R EERE . by, ky 73
RG] TR IE T RN B R . WO

(6)

HITHEE /R i i . A SCRF SCHRT 8] A9 11 476, 23
IR VAR BLHEA Ha/ 25 B0 SO #RK58) HLEE.
2.4 tHEHNHEEER

0 RN ASCRH R PR FE UL S B R 34, Bkl

2
Fe Qs “d cQ V= V)| V= Vil* Cy,

T
A RV A P R P SR IR A A D, A
K FHSCHR[ 8] 1 Co A1 Nu, Y5188 TH VEEL Rey 1R,

B (= w)’+ (0= v) 2+ (w—- w)’d
lJ- ]

R€| =

Co= 0.48+ 28Rei™™, Nu= 2.0+ 0.6Pr? Re?.

2.5 EMEH

(1) W46 2% A ¥R 2 ~OR A -

(2) A5 A N Ab%s & Kk, Maws= 4
T o= 1300K,p = 0.101 MPa. tH RHMES H
g &b, BRRL(H, BREi) B 17 (2" mEmE s, mE g b
B SAHSE. Bk, Xt F Hal Ma;= 1.0,
Ti= 700 K, p;= 8 MPa; X} FHE: Viu= 100 MPa, T';=
700K, = 5 kg/m’ (4 U J¥), d= 25 Hm (¥R &
78) o WEET, XFFAUAH, T8I | IR E A
A AL 5y o FE N 56 A AR AL 25, TR 703 i A B B
0 X TR, 3 HURG 7 2% A, 44 S8 T A3 ) 6 S8
B 0, iR FE LA oA

3 BERE

RS SRR R BRAR B, AL SBT3 B3 £
KR AR TE), H7

a8 |”
|I— At 3 U,

CUp = T =
At[ J(- CONV'+ VISC") + S"] (7)

o g, A2 BB Jacobian Bl .

aF, 4G, 0H,

CO}VVJ = |

e T an* an
. IF,. 9C., oH,|"
VISC" = ’ Y3 + ) + 9c

Horp: CONV 2 X I, DR U 4 $2 88 75 S S P 1
Wik, KH 2 i@ R TVD & R, VISC Ry LI, K
H 2 Bt 257 .

UAE 77 72 B A XUt 77 F2, 1%E FH Bt NND #%
A, WLICHR] 6] -



502 i i S 5 A S

2001 4

MBI R e s S =, S

= H, %M 2 i Runge-Kutta 5K .
4 ITELERMITIL
THESWE 1 s, BEREREZER T 80.07m

oy

Injectors

(D;=0.002)

(unitim)

Fig. 1 Grids of computational domin
(101 x 49 x 41)

x0.029 m x 0.018 m( & x % x /&), Wi Hi2 A
2 mm HHELI K S FEAC B A 1, 43 o B
WM AL o A ST P R PR AL, 2 S 9 220 9 B 5
o 4 B AT BE, ELUA L SCHRL 6] -
41 Bl—: H, B BRI

AL, Hy IRV 1( ) WA 5,
2P, AR T SCh AL A R 18 SR
(61T HLE B, B2 T R v 0 FE %4
SRS, 12 2 e BT =

Fig. 2 Pressure contours
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Fig. 4 Mass fraction contours of H,
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Fig. 5 Mass fraction contours of O,
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Fig. 7 Mass fraction contours of H, O
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Fig. 9 Mass fraction contours of H, O
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Fig. 10 Contours of kerosene density
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