5533 % 4 3 1) m=sh =ik Vol. 33 No. 3
2018 4 3 H Journal of Aerospace Power Mar. 2018

XEHS :1000-8055(2018)03-0683-13 doi: 10. 13224/j. cnki. jasp. 2018. 03. 022

B T8 ER YA HIFIRE Il B
KITIHEARHERE

woomtt, A ER R g, x| e
(1. JemtF 53 2 MR R R SRR SR . Jbst 1000805
2. PEPERBHEE R RN F TS B ET R WT B 2 B ) B SR, bR 100076
3. WEE RS NPT KR R A S TSR, I AR B 621000
4. WHERTER S LR TRE~Be . Jel #fHE/R 7l S1 3]D)

1% B RATHRAEIN T A R P R B R B B DL R — TR 45 R R IO BT AR R R
R AR B R )2 AR EAE F DL SR B AR L 36 R % 3k T 2006 4K )5 3 T HIFIRE 35 H R A #R %5
OB R G AT AR AR R T RSB B IT . I H E 36 20~38km 23 d, 4~ 8 # Bl AT
IR, 0 ST I L R G AR R S B A TR S — AR T A Tk A DA TG B g v M E B B
T3 o foe 2 58 ST B AR ol FE & Bh AL T B LG AT R 00 A B, B AE SR K O 5 AT AR R I
JRH R BEAE 35~ 25 km; QTR PR CATERAE CAT DBEECH 7 BI B R FHBLEE N 5. 6 @A v I & sh WL € AT
R, 7E 86. 2kPa BYfHE S E T, “AT AR 5. 5 nsk 1] 8. 5, 5056 o & s ALSL 30 T DA AR 1) 8 4% 14 2
Lz

% # W: HIFREWH,; Fiiik; BBRELNL: Keh/ Mk — Mk &0 eir#

mESEE. V211.7; V423.9 MXERARARRD: A

Research progress on flight tests of HIFiRE project based on scramjet

DENG Fan'', CHEN Jun®’, XIE Feng®', LIU Hui*

(1. General Control Department,
One Space Science and Technology Corporation Limited, Beijing 100080, China;
2. Science and Technology on Space Physics Laboratory,
China Academy of LLaunch Vehicle Technology,
China Aerospace Science and Technolgy Corporation, Beijing 100076, China;
3." Hypersonic Aerodynamics Research Institute,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China;
4, Department of Mechanical Engineering,

University of Sheffield, Sheffield S1 3]JD, United Kingdom)

Abstract: The aerodynamic characteristics and engine performance of the vehicle in the
nearspace have been the focus of the research on the hypersonic projects in various countries.
To explore the boundary layer transition, the shock boundary layer interaction and the aero-

dynamic heating effect, America and Australia led a project called HIFiRE in 2006 and inves-
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tigated a series of innovation for this kind of vehicles by using sounding rocket to verify key
techniques. Height range 20— 38km and speed range flight Mach number 4 —8 were the ma-
jor concerns. Flight test scheme was arranged with the method of single technology verifica-
tion and system integration. With the combination of propulsion system, the gliding
waverider carried out cruise flight, at last, overall performance of high lift-to-drag ratio vehi-
cle with scramjet was tested at hypersonic speed. The results showed that: (1) the boundary
layer transition height of the test vehicle was in the range of 35~25km; (2) the maximum
lift-to-drag ratio of waverider-body vehicle at flight Mach number 7 was 5. 6; (3) during the
flight test of scramjet, the speed of the vehicle was accelerated from flight Mach number 5. 5
to flight Mach number 8.5 at a constant dynamic pressure of 86. 2kPa, and the engine real-

ized mode transition from sub combustion to super combustion.

Key words: HIFIRE project; waverider; scramjet;

aerodynamics/propulsion integration; cruise vehicle
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