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Research Group of the Shock Tunnel of Duplicating Hypersonic Flight Conditions
Institute of Mechanics, Chinese Academy of Sciences

he research group has proposed a systematic theory of detonation-driven shock

tunnels, and established a technical system for developing shock tunnels of duplicating
hypersonic flight conditions. A large shock tunnel (JF12) has been successfully developed.
It can duplicate the flight conditions within a range from flight height 25 to 50 km, and
flight Mach number 5 to 9. This is a milestone for aerodynamic ground testing from
simulation to duplication. The invention of the high-power detonation-driving technology
has changed the internationally applied driving mode with mechanical compression. The
proposed long-test-duration method has extended the test time by an order of magnitude.
The developed measurement technology of high-precision has greatly improved the
measurement accuracy in extreme conditions. The shock-tunnel technology has advanced
the state of the art in large-scale hypersonic test facilities, and won the Ground Testing
Award 2016 of ATAA (the American Institute of Aeronautics and Astronautics). The
invented shock tunnel plays an irreplaceable role in benchmarking key techniques for
FEIFHTE NG national science research and engineering development, and the study of high temperature
At the discussion site of JF12 program design gas dynamics frontier.

Outstanding contributors of this research group

Jiang Zonglin

Proposed the detonation-driven theory for shock tunnels with long test-time duration,
established the technical system of developing shock tunnels of duplicating hypersonic
flight conditions, and has led the research group to break through a number of technical
limitations for the national key scientific and engineering projects.

Zhao Wei

Finished the verification of critical technologies by setting up a model tunnel,and
E'ﬁﬁ&uﬂ_é.ﬂ&’ﬁﬁﬂﬂiﬂiﬂ'ﬁﬁ overcome a number of difficulties in achieving the design targets of duplication shock-
®IFI2)E tunnel, and completed the experimental study of some real-world hypersonic vehicles

Bai Chunli, CAS president is discussing with 514 national engineering projects.
Prof. Jiang Zonglin about the JF12 Shock

Tunnel in National Sci & Tec Expo

Yu Hongru

Proposed the backward detonation driving method and the operating mode of small-
driving-big section, and blueprint the top level goal of simultaneous realization for total
temperature, total pressure, pure air, flow-field size and test duration.

Liu Yunfeng
Wang Chun
Lin Jianmin
Gu Jiahua
Wu Song
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Luo Changtong Prof. Yu and Jiangin the critical technique workshop Prof. Jiang is reporting the research progress of JF12 at
. . on the JF12 Shock Tunnel the 29th International Symposium on Shock Waves
Sun Yingying
Chen Hong
Han Guilai
Yuan Chaokai
Wang Yunpeng
Hu Zongmin
Teng Honghui
201656, ZEMEMARFZ LR TFERM20165F %/T?fﬂfl#l?]—?—kA?ﬁi (2013) ﬂ\ RIF12/148
8 EmEmile R JRI2ER R R
In June 2016, the American Institute of Aeronautics Prof. Jiang is reporting the research progress of
and Astronautics awarded Prof. Z. Jiang a prize of JF12 at the China Conference on Mechanics

ATAA Ground Testing Award
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A local view of JF12 design (The hypersonic

nozzle, 2.5m in diameter, 15m in length, all
designed by the team members themselves)
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A test model of JF12 —A hypersonic air-

breathing vehicle for the integration
performance study on inner/outer flow
interaction
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An aerial view of JF12



