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Effects of Ambient Temperatures on Regulated and Unregulated Emissions
from Methanol/Gasoline Engine During Cold Start

LI Yi, GAO Guangxin, LIU Shenghua, WEI Yanju, LI Guangle, CHI Lei
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A 4-cylinder port fuel injection (PFI) engine fueled with four methanol — gasoline
blends was used to study the emission characteristics during the cold start process at different am-
bient temperatures (—25 C, —15 C, —7 'C, 5 C, and 15 C). The results show that the regu-
lated emissions (HC, CO) were greatly reduced by methanol addition at all the test ambient tem-
peratures. The average HC emission of the engine increased exponentially with the decrease in
the ambient temperature, however, its change would gradually turn to be linear with the increase
in the methanol fraction. When the methanol fraction in volume was over 30% ., the reduction of
HC emission would not be obvious. The variation of the average CO emission with the ambient
temperature was different from that of the average HC emission. When the ambient temperature
decreased from 5 'C to —7 C, the CO emission increased dramatically for the four fuels, howev-
er, the average CO emission did not change significantly with the further decrease in the tempera-
ture. In addition, the unregulated emissions (HCHO, CH3;OH) would increase with the decrease
in ambient temperature and with the increase in the methanol fraction.
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