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Emission characteristics of a diesel engine for a construction machinery
based on PEMS test

LI Yuan, HUANG Yaqiang, HUANG Zhiqgiang, KAN Hai, ZHENG Jian

Shanghai Motor Vehicle Inspection Certification & Tech Innovation Center Co., Ltd.,Shanghai 201805, China

Abstract ; Based on a China non-road IV diesel engine used by excavator, the portable emission measurement
system (PEMS) test method is adopted to study the emission characteristics of the actual operation in different
working conditions, the emission factors based on power, time and fuel consumption are calculated, and the
difference in specific emission of gaseous pollutonts based on time-weighted and power-based window method is
analyzed. Research result shows that the actual operating conditions of the digger are mainly distributed in the
medium and high rotating speed and load areas. The output work of diesel engine accounts for 96% of the total
output work. The distribution of fuel consumption characteristics in the actual operating environment of the
excavator is related to the working conditions, the highest specific fuel consumption in the idle speed condition,
for 408. 65 g/ (kW - h). The power-based emission factors of NO_ and CO of idling are significantly higher than
the moving and working conditions, CO and NO, emission factors of power, time, fuel consumption are basically
at the same level under moving and working conditions. The NO, emission factor and NO, emission mass are the
highest under the cold starting condition. The specific emission of gaseous pollutants based on time-weighted are
larger than that of the power-based window method, NO, emission is about 1.9 times higher.

Keywords ; non-road construction machinery; emission characteristics; PEMS; actual operation
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airflow noise is determined at the perforation in the back row of the outlet pipe. Two optimization schemes are
designed ; changing the perforation structure of the outlet pipe to an intubation structure and blocking the
perforation in the back row, and the sound pressure level and transmission loss are compared by simulation. A
comparison is made between the structure of the aftertreatment device that blocks the rear perforation and the
original design by vehicle acceleration testing. The simulation results show that both optimization schemes
reduce the sound pressure level of airflow noise, and do not affect the noise reduction ability of the post-
processing device. The test results also show that using a aftertreatment device structure to seal the rear
perforation significantly reduces noise, and the broadband noise caused by fluid flow almost disappears. The
total sound pressure level of the noise decreases from 90.4 dB to 82.3 dB.

Keywords : engine ; aftertreatment device; air flow regeneration noise; transmission loss
(T4 IEAHE)



