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Fg.1 Wave dagram o flow in anided shock tube
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Numerical computation on the tailored shock Mach numbersfor a
hydr ogen-oxygen detonation shock tube
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( Key Laboratory o High Temperature Gas Dynamics, Ingtitute  Mechanics, Chinese Academy o Sdences, Bdjing 100080 , China)

Abstract : The numerical <lution of tailored sate parameters was obtained for a shock tube driven by hydrogen-oxygen
detonation. Using air as teding gas, the tailored shock Mach numbers increased with the increase of the concentration of
hydrogen and it reached maximum when the molar concentration of hydrogen was 90 %. In the case of the high tailored shock
Mach numbers, the red gas dfects should be taken into account and the numbers were higher than that in the ided gas
casxe. Vaue o the talored shock Mach numbers usng air-hydrogen as teding gas was Sraller than that usng air as teding
gas. By adjuding the initia parametersof driver-driven gas, the condition thet the contact surface is tailored and Taylor wave
isjug eimnated can be achieved.

Key wor ds: gas detonation ; shock tube ;tailored condition

( 286 )

[6] PETERSD A ,HA Q N. Dynanic irflow for practicd applicar
tions[J]. Journal d the American Heicopter Society ,1988,33
(4) :64-66.

[7] HOUSTON S S.Andyssad rotorcrat flight dynamicsin autoro-
tation[J]. Journal d Guidance, Contrd , and Dynamics ,2002 ,
25(1) :33-40.

[8] BARNESW M. A numericd andyss d autogyro performance

[A].2002 Biennaid International Fowered Lift Corference and
Exhibit[ C] . Williamsburg ,Virgnia: AIAA 2002-5950 ,2002.
[9] SPATHOROULOSYV M. Vdidation o a rotorcreft mathematical
nodd in autorotation by use of gyroplane flight teds[J]. the
Aeronautical Journal ,2004 ,108 :51-58 .
[10] Federd avidion adminigration. rotorcreft flying handbook[M] .
FAA-H8083-21,151 153.

Sudy on aerodynamic characterigics o autorotating rotor and
jump takedf perfor mance o gyroplane

. 1 . 1 . . 2 1
ZHU Qing-hua LI Jianbo™ NI Xian-ping ,ZHANG Chengrlin
(1. National Key Laboratory o Rotorcraft Aeromechanics , Nanjing Universityd Aeronautics and Astronautics , Nanjing 210016 , China ;
2. China Aviation Industry Corporation 11, Beijing 100712, China )

Abstract : To desgn a gyroplane with junp takeoff capability ,an aerodynamic node of autorotating rotor is established
through numerical integral method based on blade dement theory and dynamic irflow theory ,is introduced into this modd .
Gyroplane geady autorotation characteri gics and jump takeoff performance are developed and analyzed. As a result ,this par
per details the relations anong junmp takeoff performance , dedgn parameters and control variables of rotor. The desgn
requirements and performance curves of junp takedff are presented in a conputation exanple. Gonpari on between results
from this pgper and the foreign reference indicates that the research method isfeashle and dficient.

Key wor ds: gyroplane ;autorotating rotor ;junp takedff ;aerodynamic characterigics; deady autorotation



