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Fig. 1  Anti-drive system
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Fig.2 Speed — torque curve of anti-drive engine
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Anti-drive System Design and Hierarchy Control Strategy of
Electric Drive Vehicle

Jin Chun Zheng Shuyang Tian Haiyong
(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract ;: To solve the problems of high idle speed and fuel consumption of wheeled electric drive vehicle
on long downhill condition, an anti-drive energy feedback system was designed. The wheeled motors
regenerative braking energy was feedback to DC bus and switched from rectifier to inverter module. The
synchronous traction generator was driven by inverter as traction motor, which dragging the engine speed
to the rated state, and at this time, the throttle was closed. Based on the hierarchical control idea, a
three layers control algorithm of anti-drive feedback system, the up layer control algorithm of vehicle state
estimation, middle layer of tracking generator rotor frequency and underlying layer of double fuzzy, was
put forward. Bench test result showed the anti-drive energy feedback system could provide continuous
braking force which equal to 20% of engine power, and save 15% of fuel. The control strategy has good
robustness and strong driver intention recognition.

Key words: Vehicle Electric drive Regenerative braking Anti-drive
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Effect of Heat Loss on Micro Flame Stability in Confined Space

Gan Yunhua' Luo Yanlai' Feng Qingying® Shi Yanling’
(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China
2. Guangzhou China Resources Thermal Power Co. , Ltd. , Guangzhou 511455, China
3. College of Engineering, South China Agricultural University, Guangzhou 510640, China)

Abstract: The characteristics of ethanol-air microscale laminar-flow diffusion combustion were
investigated. Combined with experimental study and numerical simulation, the effects of surface heat loss
on the flame stability in the confined space were systematically analyzed. The surface heat loss was
controlled by electrical heating inside. According to the results, the electrical heating reduced the effects
of heat loss and enhanced the stability effectively. Using the appropriate electrical heating power, it
reached the widest stability limits of combustion. The flame feature size and temperature distribution were
both changed by the electrical heating. The electrical heating raised the flame temperature. The chemical
reaction rate became bigger, and the micro-flame shifed upstream. Within a certain range, the electrical
heating increase was greater than the increase of the heat loss. The electrical heating inhibited the heat
loss and enhanced the stability.

Key words: Micro-combustion Confined space Heat loss Flame stability



