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Abstract: In order to improve the mass flow rate of a single discharge tube to get higher output power, a new

discharge tube was designed after optimization of nozzle and loop structure of the original tube. The flow field, the output

power and the mass flow rate of the discharge tube were analyzed through numerical simulation and measured in

experiments. The computational results were consistent with the experimental results well. The flow field and the output

power of different structure of discharge tubes were compared. The results show that the mass flow rate of the newly

designed discharge tube is larger, the output power of single discharge tube is higher and the glow discharge is uniform.
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Table 1 Specifications of boundary conditions used in computation
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I_ILI__'f—b;‘jﬂ‘."_':::;:r_’__,-.—. - R[é’éfg;‘)mm\\{ /E total pressure at inlet 18400Pa
LI_ l_:‘-' [ E static pressure at inle 17200Pa
= vy
ga;in let r=204mm % temperature at inlet 208K
turbulence kinetic energy at inlet 173m? /s°
Fig. 1 Structure geometry and left view of tube a turbulence dissipation rate at inlet 260822m’ /s*
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S e R= temperature at outlet 401K
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Fig.2 Structure geometry and left view of tube b
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Fig.3 Velocity magnitude vs. axial length in tube a
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Fig. 4  Velocity magnitude vs. axial length in whe b
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Fig.5 Static temperature vs. axial length in tube a
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Fig. 6 Static temperature vs. axial length in tube b
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Fig.7 Density vs. axial length in tube a
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Fig. 8 Density vs. axial length in tube b
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Table 2 Output power of single discharge tuhe

excilation operaling maximum oulpul

current/mA  voltage/kV  injection power/W  power/W
tube a 83.1 17.91 1487. 49 333
tube b 80.8 20.5 1656. 40 375
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