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International Activities of the Developments of Hypersonic
Air-breathing Engines

Part I: Scramjet Concept and Development History

Su-Hee Won, In-Seuck Jeung and Jeong-Yeol Choi
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Fig. 1. Schematics of supersonic engines
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Table 1. Technology for scramjet propulsion
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Fig. 6. Airframe-Integrated concept

Fig. 7. X-30 National Aerospace Plane
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Table 2. Worldwide scramjet development programs 1955-2004 (Fram Ronald Ref 7)
Era Country/service Eigine/vehicle 5?%”9 Dates, year Mggr’]isﬁo_ de%?(t)%n?;nt
1955-1975 U.S. Navy External burn ERJ 1957-1962 5-7 Combustion tests
Russia Chetinkov research ERJ 1957-1960 5-7 Component tests
U.S. Air Force Marquardt SJ DMSJ 1960-1970 3-5 Cooled engine tests
U.S. Air Force GASL SJ SJ 1961-1968 3-12 Cooled engine tests
U.S. Navy SCRAM LFSJ 1962-1977 75 Free-jet test
U.S. Air Force IFTV Hy/SJ 1965-1967 5-6 Component tests
U.S. Air Force-NASA HRE Ho/SJ 1966-1974 4-7 Flowpath tests
NASA AlM Hy/SJ 1970-1984 4-7 Cooled engine tests
France ESOPE DMSJ 1973-1974 5-7 Component tests
1975-1990 U.S. Navy WADM/HyWADM DCR 1977-1986 4-6 Component tests
Russia Various research SJ/DCR 1980-1991 5-7 Component tests
NASA NASP MCSJ 1986-1994 0-26 Free-jet test(M7)
Germany Séanger |1l ATRJ 1988-1994 4 Concept vehicle
1990-2003 United Kingdom HOTOL SJ 1990-1994 2-8 Combustion tests
Japan PATRES/ATREX TRBCC 1990- 0-12 Component tests
Japan NAL-KPLresearch SJ 1991- 4-12 Component tests
Russia Kholod DCR 1991-1998 35-54 Flight tests
Russia/France Kholod DCR 1991-1995 35-54 Flight tests
Russia/United States  Kholod DCR 1994-1998 3.5-7 Flight tests
France CHAMIOS SJ 1992-2000 6.5 Component tests
France Monomat DMSJ 1992-2000 4-75 Component tests
France PREPA DMSJ 1992-1999 2-12 Component tests
Russia ORYOL/MIKAKS SJ 1993- 0-12 Component tests
France/Russia WRR DMSJ 1993- 3-12 Component tests
Russia GELA Phasell RJ/SJ 1995- 3-5+ Flight tests
Russia AJAX SJ 1995- 0-12 Concept
U.S. Air Force HyTech SJ 1995- 7-10 Component tests
United States GTX RBCC 1995- 0-14 Component tests
U.S Navy Counterforce DCR 1995- 4-8 Component tests
NASA X-43A/Hyper-X H2/SJ 1995- 7-10 Flight tests
France/Germany JAPHAR DMSJ 1997-2002 5-7.6 Component tests
United States ARRMD DCR 1997-2001 3-8 Component tests
Russia IGLA SJ 1999- 5-14 Flight tests
NASA X-43C DMSJ 1999- 5-7 Component tests
United States IHPTET ATR 1999- 0-5 Component tests
United States RTA TBCC 1999- 0-5 Component tests
France Promethee DMSJ 1999-2002 2-8 Component tests
India AVATAR-M SJ 1999- 0-14 Component tests
United Kingdom HOTOL Phasell SJ 2000- 2-8 Component tests
France PIAF DMSJ 2000- 2-8 Component tests
United States MARIAH MHD/SJ 2001- 15 Component tests
Australia HyShot SJ 2001-2002 7.6 Flight tests
United States Gun launch technology SJ 2001- - Flight tests
United States ISTAR RBCC 2002-2003 2.4-7 Component tests
United States X-43B RB/TBCC 2002-2003 0-10 Component tests
Russia Mig-31 HFL SJ/DCR 2002- 2-10 Planned flight tests
United States HyFly DCR 2002- 3-6.5 Flight tests planned
United States SED SJ 2003~ 4.5-7 Planned flight tests
France LEA SJ/DCR 2003-2012 4-8 Flight tests planned
United States RCCFD TBCC 2003- 0.7-7 Flight tests planned
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