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Fig. 1 Schematic diagram of trial NO generator
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Fig.2 Model of arc numerical cal culation
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Fig. 3 Distribution of arc temperature with current of 1200A
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Fig.4  Distribution of arc temperature with current of 1000A

5 , = 1200A
1394~ 30015K,

22 28
AN
3 M o
3.1
3. Smm( 3.5mm) ,
1200A 1000A  700A , ANSYS
3~7
3~5 , 1200A 1000A  700A
2 2 “.‘I:._ : —_—
, 5 700A
Fig.5 Distribution of arc temperature with current of 700A
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Fig. 6 Dstribution of arc temperature with arc length of 1mm
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Fig. 8 Distribution of arc temperature with arc length of 7nm
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Pulse shortening phenomena in RBWO filled with neutral gas

GE Xing jun, QIAN Bac liang, ZHONG Huirhuang, LIU Jirr liang, XU Qr fu, ZHANG Jun
( College of Opto-electric Science and Eng. , National University of Defense T echmology, Changsha 410073, China)

Abstract: Pulse shortening is a common phenomenon in high-power microwave tubes, which hinders the improvement of
microwave output energy. So far, it is also an unresolved problem in the field of higlhr power microwave devices. In this
paper, a gigawatt compad relativistic backward wave oscillator (RBWO) with waxial extractor is investigaed using the
KARAT 2. 5 D particle simulation code. Detail physical interaction pictures and the pulse shortening phenomena of the
oscillator filled with neutral gas are presented. Typical simulation results reveal the production process of the plasma due
to the collision of the relativistic electron beam with the neutral gas injected previously into the BWO tube and verify that
the collisiorr produced plasma may efficiently neutralize the space charge effect of the relativistic electron bean and
enhance the production rate of the high power microwave. The simulation results show that, with overhigh dersity
plasma, there would be serious pulse shortening of microwave pulses, even the device can not work nomally. Therefore,
in order to improve the performance of RBWO, a suitable plasma density should be seleded.
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Numerical simulation of arc plasma temperature based on ANSYS

HU Hui', YANG Qi', BAO Bin', HE Junjia’, 1I Jin’
(1. College of Environmental Science and Engineering, Huazhong University of Science and Techrology,
Wuhan 430074, China; 2. College of Eledrical & Electronic Engineering, Huazhong University
of Science and Technology, Wuhan 430074, China)

Abstract: Inhaled NO has good curative effect, norr traumatic and high selectivity, and is gradually widely wsed in
clinical treatment of neonatal with acute lung injury and persistent pulmonary hypertension. Arc discharge is a new
method of producing NO. So research on control of plasma parameters is of great significance in the clinical application of
NO generated by arc discharge. Based on the theory of magnetic fluid dynamics, this paper established an axial symmetry
mathemat ical model of pulsed arc plasma, and simulated the plasma temperature distribution and current density of arc
discharge by using ANSYS. The results show that, when the current increases, temperature near the anode and anode
current density increase; when the arc length increases, temperature near the anode and anode current density increase,
and cathode current density decreases slightly. The increase on temperature is beneficial to the formation of NO but goes
against the generation of NO,.
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