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Design and simulation of a hybrid energy management system for
a photovoltaic-lithium battery

1 :2 . 1
FU Zehao , HEI Yuekai”, ZHANG Qiang *
1. School of Nuclear Science, Energy and Power Engineering, Shandong University, Jinan 250061, China;
2. Shandong Siji Automobile Service Co., Ltd., Jinan 250000, China

Abstract: A hybrid energy management system combining photovoltaic cells and lithium batteries is proposed to

address the problems of difficult charging and short range of traditional photovoltaic energy vehicles. This system
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Dynamic characteristics mathematical modeling of electro-hydraulic
compound governor of fuel system for diesel engines

e 1 2 1 3
QU Zhilin', ZHAO Yongchao™, YANG Jun , BAI Yun’"
1. Weichai Power Co., Ltd., Weifang 261061, China;2. Weichai Heavy Machinery Co., Ltd., Weifang 261108, China;
3. School of Mechanical Engineering, Yanshan University, Qinhuangdao 066000, China

Abstract; To improve the speed stability and working efficiency of diesel engines during load changes, a
mathematical modeling study is conducted on the dynamic characteristics of an electro-hydraulic compound
governor for a certain diesel engine fuel system. The composition and working principle of the electro-hydraulic
compound governor for fuel system of a diesel engine are analyzed. It is divided into the mechanical speed
regulating module, the pneumatic speed regulating module, the power output cylinder module, the buffer piston
and the nozzle flapper valve module. According to the specific stress conditions of each part, the mathematical
models of the key components of the five major module are established respectively. The transfer function block
diagram of the transmission part, the speed control system Y, and the speed control system Y, of the electro-
hydraulic compound governor are obtained by the mathematical model, which provide a theoretical reference for
the performance analysis and design of the electro-hydraulic compound governor.
Keywords: diesel engines; fuel system; electro-hydraulic compound governor; mathematical modeling;
block diagram
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aims to achieve automated management under complex environmental conditions. In MATALB-Simulink, a
hybrid energy system model integrating a photovoltaic model and a lithium battery model are developed. The
maximum power point tracking ( MPPT) algorithm is employed to enhance the conversion efficiency of solar
energy , while the proportional integral controller and the bi-directional DC/DC controller are utilized to optimize
the conversion efficiency of solar energy. The effect of the photovoltaic power on the charging of the lithium
battery under different irradiance is simulated and analyzed, and the responsiveness of the energy management
strategy under specific environmental conditions is evaluated. The simulation results show that the system can
charge the lithium battery when there is sufficient light, and discharge the lithium battery when there is weak
light, according to the demand of electric vehicles. MPPT algorithm improves the utilization rate of solar energy
under complex environmental conditions, the system is able to realize efficient energy management and improve
the stability and robustness of the system.
Keywords: photovoltaic cell; lithium battery; irradiance; SOC; electric vehicle
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