
首页|业界动态|文献园地|科技期刊|文献翻译|科技论坛|会员中心|网站功能

☆English ☆旧版网站 ☆邮箱 
按  在  中检索   全部 《机械工程学报》

 
首页→《中国机械工程学报》最新OA论文→Calculation on Cylinder Pressure Fluctuation by Using the Wave Equation in KIVA 

Program 

  

Calculation on Cylinder Pressure Fluctuation Calculation on Cylinder Pressure Fluctuation Calculation on Cylinder Pressure Fluctuation Calculation on Cylinder Pressure Fluctuation 
by Using the Wave Equation in KIVA Program  by Using the Wave Equation in KIVA Program  by Using the Wave Equation in KIVA Program  by Using the Wave Equation in KIVA Program  

  

WEI Haiqiao, WEI Jingsi, and SHU Gequn*  

State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China

  

Received November 3, 2010; revised May 9, 2011; accepted May 12, 2011; published electronically May 18, 2011  

  

Abstract: Cylinder pressure fluctuation during combustion process of internal combustion engine is closely related to combustion noise 
and knock. The current studies are based on cylinder pressure test to obtain information on combustion noise and knock, but there is 
little for simulation of combustion pressure fluctuation. Based on effects of combustion process in the combustion chamber on cylinder 
pressure by using wave equation, the mechanism of pressure fluctuation during combustion is researched with three-dimensional acoustic 
wave equation and flow field model of KIVA program. The cylinder pressure fluctuation curve, temperature field and acoustic field are 
obtained from the coupled calculation of the wave equation and KIVA program. The frequency spectrum analysis is taken with the 
cylinder pressure oscillation of cylinder pressure measured and calculated. The calculation result is consistent with the experimental 
result. This indicates that the cylinder pressure fluctuation can be correctly calculated with the wave equation. Analysis of calculation 
results of temperature field and acoustic field shows that sound field changes faster than flame propagates, and distribution of sound 
field is more complicated. Combustion pressure oscillation in the diesel engine is under highly unstable condition. This indicates that the 
combination of cylinder pressure fluctuation model and combustion model is an effective method to study the pressure oscillations and a 
new method to study the combustion noise and knock. 
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