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Abstract

Flight tests for an integrated ducted rocketwere carried out successfully follaw ng ground tests in order to -

vesligale the perfom ance of the ducted rockel. The data obtained have shown that the perfom ance of the ducted rocket is sat

ssfactory. The ducted rocket worked wellw ith excess oxidizer coefficient rangmng fram 0.8 to 2. 3. Itls maximum specific -

pulse is 6. 62 kN* s/kg . It danonstrated that the design for both the engine and vehicle is correct.
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Fig.2 Controlling instruction for the vehicle
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Table 1 Ram jet perform ance requirem ent at

two characteristic states

Fuel flow Thmust Thmst  Specific i pulse
Ma H /km

rate/( kg/s) JkN coefficient  /{ kN* s/kg)
20 1 28 16 04 a 77 373
24 9 22 10 34 L 034 4 74

Table 2 Data canparison anong ground test results requiran ents and theoretical results for booster

Perfom ance param eter R equ iran ents

Theoretical result Ground test resulis

Enviorment tan peramre/C 20
Trst total mpulse/{ KN+ s) £ 31L 5
M ax pressure M Pa
Working tine/s 35302

20 20
312 8 330 4
8 24 8 61
347 345

Table 3 Camparison between ground test perform ance and requiran ent

State Fuel flow

Data source Thmst/kN Thmst coefficient !,.-[. I(N= slkg)
Ma H [km rate/( kg/s)

Test valie 17 72 1 851 6 330
20 1 28

R equ irem ent 16 04 Q77 5730

Test vahe 10 93 L 082 4 970
24 9 z2 2

R equ ivem ent 10 43 L 034 4 740
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Fig.3 M issile trajectory before and

after power device transition
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Fig.4 Vehicle trajectory curve in thex-y plane
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Fig. 5 Variations of fight velocity with time
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Fig. 6 Variations of thrust and I,

with tine on the ram jet stage

Table4 Canmparison between flight test data and theoretical results

Characteristic state T ransition End point of ran jetwork Vertex of trajectory
Basewerr Ma i flan Ma H fkm Ryflw  Avitpn tinels Mo H kan

Flihtosimsilic  2.00 L 85 227 14 4 20 06 60 130 21, 46
Ve 203 L 83 215 15 51 20 42 61 130 20 62

caleulated resulis
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Table 5 Camparison between flight test data and

theoretical results at the booting stage

Perlom ance Flight test resull Theoretical resulls

Work tme/s 3 68 347

M ax pressure/M Pa 7 35 ] 24

Thmst otal mpulse/( kKN = s) 318 79 311 55

M 67] W, EREHLHE S B TEEDy 2. 74~
17.84 kN, L ph R LG9 3.43~ 6.62 KN = s/kg
B KHE ) HINAE 2 ) B, SR e rp H IRAE B T
ERE (RAAREEK). EFR TRV EL AT
56 5 H e 45 R LR IR 6

Table 6 Performance can parison between the flight test and ground test

Fuel flw rate I
Paran eters Ma H [km Thurst # /kN A A A A
q./( kgls) [(KN* s/kg)
Flight test 2 00 1. 94 307 18 98 6 18
4 9% 4 9%
Ground test 2 00 20 307 18 03 3 87
Flight test 2 33 9 68 L5 10 73 391
3 5% 3 59%
G round test 233 97 275 1. 13 4 06
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4 Z5 'L‘Q

ST BB AT RS mT AR AT IR R
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RIGTERE W 2 W EoR, S 5. g it HE SR
WG AR HE ) v R AR A B ) S A
ERELRS R 0.8~ 2. 3T H N fgfa e TIE, Mk
BIKEM N 6.62 KN s/kg ; FHRAIE 8. 4B AU
BN R fa e TAE, S 0B At Re M bR K,
[ 20 & R B L A ) R R R BILR,
AR08 B HE S8 RN . e K e i Rk B
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58 UE B A T h 40 A A AL AR AT SEPE AN R
THEREHEAT I KAT IR IR A R AR AT R IE
i, BRI E L B R 47 BT 58, FHREAERAAR
0.8~ 2.3%3 € TIE K iE %] 6.62 kN« s/
ke A3 7 RATEEE H M.
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