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Influence of inlet angle and injection water law on
gas-steam ejection
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Abstract; To study the influence of inlet angle and injection water law on flow field and
interior ballistics, the Mixture multi-phase flow model, Renormalization group (RNG) k-¢
turbulence model and dynamic mesh technology were adopted to build gas-steam ejection nu-
meric calculation model. Comparing the calculation results with the literature data, it proved
that the numerical method was effective. And on this basis, the influences of inlet angle and
injection water law on gas-steam ejection power system were analyzed. The results show that
when inlet angle is 60, it can make the most use of the gas-steam medium energy and the
launcher temperature is more uniform. Moreover, under the condition of the same water
quantity, slow water injection can obtain short time out of tube but its acceleration is larger;
on the contrary, quick water injection enables steady launching but the time out of tube is

longer. The result can provide reference for gas-steam ejection power system design.

Key words: gas-steam ejection; inlet angle; injection water law; interior ballistics;

gas-liquid two-phase flow; dynamic mesh technology

¥ 78 B H#:2015-09-05
EE&TH : Fe®55 H (B2620110005)
TEFE BN -2 RA989—) 4 WA 2 IR B8 R 498 54 R 5T

SR R RSt TR A R S K R X AT R [ ] S 3 ) 2 4R, 2017, 32(4) - 961-969. LI
Renfeng, LE Guigao, MA Dawei,et al. Influence of inlet angle and injection water law on gas-steam ejection[ J]. Journal of

Aerospace Power,2017,32(4) :961-969.



962 o= 9 o R

LRV

R A-ZR PSR R R AR A 2 0% 24 o i
1o YR IR A T A A0 A S 2 AR PR B ) — ol
Ve R O A AR R ZR IR SR A L A5
] B R AR BT AF DL e R AT SR )Tz s
JE 08 S 2 Il e s 3 S8 R e AR e

MR- 2RI AR G0 2 B R UK A AR AR
HP A5 SR 2 B L T AR S B AR Uk A A
A B R TR S Ve A R BIOK R A AL
TIRAR AR AT 03 A 53 1 v e AR I L (i
SHFRE BE 25 A 1Y P BT B T 2 4 S AR X R
SARTGTE R A5 - Edquist S5 f L N7
TN R R R S BT A O R R X 3 s
SHEAT T AT R AT S5 8 LKA B A R v A
FO PR A2 IR T T IS RIS B W5 5 B
e SRS TR AR VOB AT R R A 9 B
B, IR AT AE B A X0 B BE R B2 R T g R RO
THRAKXBEAT T IE; WAF oS L 7 LA &
SHLBHLIRT F RE L AR BUR AR TR B T R G4
1 B T ) 738 A R R B OE L B K 1
RISt 5K AT ZE SR 0 2 i K R B v T K 7 R
RIS B ) R G A H 25 S LKA
SR Y B R BT T RS R 2RO S
HATE A SR T 5 T S 3L 3 S AR G AN R
Wi#H CFD HoR B &V 2 022 T IRt 1T i
BT AT UG8 5 3050 s 2 2 80 1 L
i RE ARG AN [ f 220 e 55k 28 B T4 B TR BIIR S 1 R
S5 R 25 AL S X K R MR - ZR VR U A T
T A AR B = 4E AR O S R R R R
B % 18T S IZ 2l s P SE TSR AR BT T R TR
K ALAR WK H 2 AIK UB0RE B R MR 2RV
Ao A VAL 0 149 2 A BLAEE 5 A R 22 3 F
T AR X B R i R SR 2 R A R G i
i o A ST LR T 1 5 5 AR A AR AR A
S S BR A A a THART 0 A R A R A
IR -2 3l 1 R G R i (ER R A 5
T BEATTE A3 HT 5 W R A S A A T K R R
ZVRR S R U 5 5 E B 2 BRI L TR
S 53t A 1 A AL R

AL B X R -2 00 I IF 58 R 22 B L
BT, 5 SR AR TR K S e B A A 22 B
BOR HVFZHT 5 O B 0 i 25 3 2o AR 9 A7 23
M o B R Bl 25 B ST R T I ST A S R E A
DA AT SE i S 6 _E L FE00 5 8 TR ZR TR AT
B I PR A R TR T s Bl R A
Mixture Z AH A B B0 AS T3] T3 7K B0 A 2

B HEU T R AR TR AT S BB P i A
12 3 2 BT S AT I TE BT 45 2R AR - 780K
LIRS P LT BT AL AL £ BB AR 4.

1 BRI ETE

L1 EXER

AL

108 B I T R
I,

2) ZBW A .

3) AW 8 R 9 3

1) ZBWE A
L2 R

A R L o L TR
P . 5 K ALK 8 95K 1 ot TR
SR R T 2 K B PE B T
5o UK R I VK B4 L 7950
R ST Ty

WA KAk
. AISDIPI ‘ Tl - Tsm ‘ /Tsa\ Tl 2 Tsal
m, = (D)
O Tl < Tsm
K& BESS
J 0 T, = T.
(2)

" g Ty — To| /T T. < T,
St A S T A B T B A 2 B W B (.
VR 0 S B R RAE . X N 0. e g
Hy W R R B PN Ty 25 A B 0 T
FE 2 7 AL FE 3 00735 4K T A5 4K+ o 46 017K 15 4 A0
IKZER R AT.

1.3 kB

SIMEIR S KIS T I R e
2 AR 7 1 1R A W 8 s e T A
9%

F = powaS— poS—pghS —F;— G (3)
K pos WS R EZF N IE S .S HREE
BB po WEREIE ) o R SR E L Fr & e
585 B 2 S ) .G O SR ).

S B T 1) 6 (R 4 il R
FEA o AT K 2 W S B 12
i 2 3.

v, = v n + (F/M) At
[, =1, +v o At 4)

3 () 85 TS B AT — B 20 199 32 3 3

Co) RRLES (L) S FHT 43 230 190 s A X e 5 6 49



#a

2T A U 5 T KU AR -2 T A A R 963

DA EAT B . AEds s FE R B s Bt O
b FR 53 34 5 1k T LTS PN A YT A6 B8 4
U/ IN R AL 4 e BE B AR ) 7 AR Ay R
It o DT S5 SR - 78 VRS S 2o A v 8 B I A
14 31 25 T BT
L4 HEREBGHREHE

AR IR TR R FEH 1 X
W 2 JWUE WKL VSR VRS S R
BALN L W E 1 TR, H AR R IR = 7 AR
FRRGE R 1 W 2 R 5 5 WK FL B
B H K AT IR G VAl o T BE AR X AT A A -
VRS oL A R S R 4 3 T 5 R B0 gl AT A
33 iz 3.

1M

‘i/ w7k AL

2 2

it

K1 K- AT 3h ) R G s A

Fig. 1 Sketch of gas-steam ejection power system
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Fig.2 Pressure curve of combustion chamber
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Fig. 4 Temperature contour in launcher
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