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中文摘要:

      为了获得负载系数、电导率等参数变化对超声速磁流体加速效果的影响规律,利用激波风洞,采用氩气与碳酸钾作为工质,电容提供电能的方式,在磁感
应强度为0.5T的条件下,进行了不同电容充电电压下的超声速磁流体加速实验研究,并对一维定常理想分段法拉第型磁流体加速模型进行了分析.通过实验获
得了不同电容充电电压下#10电极间的电压、电流、负载系数、电导率及#20电极开路电压等数据,在300, 400V电容充电电压下,气流速度分别增加11.4%和2
4.0%,在500V电容充电电压下气流速度减小11.1%.实验及模型分析得出不同的负载系数会使超声速磁流体处于加速或减速的不同状态,而电导率会影响注入总
能量的大小,使磁流体流动的速度梯度大小发生改变.

英文摘要:

      In order to investigate the influence of load factor and conductivity on the performance of supersonic magnetohydrodynamic (MHD) 
accelerator.The experiments under the conditions of a magnetic field of 0.5 T and different voltages applied to capacitors were carried 
out,which used shock tunnel drive MHD accelerator,took Ar and potassium carbonate as the working fluid and capacitors as the power 
sources.And a one-dimensional steady ideal segmented Faraday type MHD accelerator model was analyzed.The voltages across electrodes, 
currents,load factors and conductivities at #10 electrodes,and open-circuit voltage at #20 electrodes were acquired from the 
experiments.The MHD flow velocity was increased by 11.4% and 24.0% respectively with capacitors charging voltages of 300 V and 400 
V,while the velocity decreased by 11.1% with the voltage of 500 V.Experiments and model analysis show the different load factors would 
make the supersonic MHD flow into different modes,the conductivity influences the magnitude of the energy deposition,would make the 
velocity gradient of the magnetic fluid change.
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