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Study on PEMS test cycle based on 3B-MAW method

ZHONG Xianglin, LI Tengteng, ZHANG Chao, YU Quanshun
CATARC Automotive Test Center ( Tianjin) Co., Ltd., Tianjin 300300, China

Abstract : To study the differences between the 2 bin/3 bin moving average window (2B/3B-MAW) method in
the United States and the portable emission measurement system ( PEMS) method in China, three vehicles are
selected to conduct testing and data analysis according to the 3B-MAW testing method. Two of the vehicles are
tested according to CHINA 6, and the operating characteristics and differences of the vehicles under different
testing methods are compared and analyzed. The results show that the probability distribution of the actual
vehicle running condition tested by the 3B-MAW testing method conformed to the characteristics of random
events. When combining low-load-bin with medium/high-load-bin for assessment, it is more in line with the
actual operating conditions of the vehicle. The test time shall not be less than 6 h, which could represent the
random characteristics of vehicle operation.
Keywords : heavy duty vehicle; PEMS; 2B/3B-MAW ; operating conditions; probability distribution
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Experimental study on the effect of lean burn and EGR on thermal
efficiency of gasoline engine

CHEN Zhifang, XI Xing, WU Xiaojun, XU Chunlong, YANG Guichun,

LI Chunhui, GU Jiaojiao
China North Engine Research Institute ( Tianjin) , Tianjin 300400, China

Abstract; An experimental study is conducted on a 4-cylinder 2. 0 L. gasoline engine to investigate the effects of
excess air coefficient, effective compression ratio, and exhaust gas recirculation ( EGR) rate on engine fuel
consumption and thermal efficiency. The results show that the use of lean burn technology can improve the
thermal efficiency of the engine, the engine thermal efficiency increases by approximately 5. 7% when the excess
air coefficient increases from 1.0 to 1. 6, however, further dilution would increase fuel consumption and reduce
thermal efficiency. The engine has the highest thermal efficiency of 44. 1% when effective compression ratio is
12.7, but further increase in compression ratio will cause engine knocking,which requires delaying the ignition
time, which can lead to an increase in combustion duration and a decrease in engine thermal efficiency. In
addition, the EGR rate(4.6% ) could achieve the highest thermal efficiency, 44. 4% , but unstable combustion
and misfire will occur in the engine when EGR rate increased further.

Keywords:lean burn; EGR; intake cam phase; gasoline engine; thermal efficiency (FAT Gt . XA



