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Fig.2 Schematic diagram of the engine
exhaust pipe insulation

LR 2. fRiZ 3. B (3 2 A% el

_—5—2000 r/min,20N-m —o— 3000 1/min,20N-m

1100
<
1000} Bemreieen
____________ oo
900 NN S o
S
800}

——2000 r/min,40N-m
700 —>—3000 r/min,40N-m

i 2 3 4 5
AZER
B3 RS BLHE S ORI TS R R il 2k
Fig.3 Temperature curve before and after exhaust pipe heat

insulation temperature after exhaust pipe heat insulation
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Fig.6  Reaction rate of methanol and formaldehyde under variable and constant temperature environments
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Fig.7 Methanol and formaldehyde oxidation characteristics under variable and constant temperature environments
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Fig. 8 Reaction rate of ethanol, acetaldehyde and formaldehyde under variable and constant temperature environments
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Fig. 9 Ethanol, acetaldehyde and formaldehyde oxidation characteristics under variable and constant temperature environments
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Fig. 10 Methanol emissions from M10 engine before and after exhaust pipe heat insulation
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Effects of Exhaust Pipe Heat Insulation on Unregulated
Emissions from Gasohol Fueled SI Engine

Liu Fangjie' Miao Jiaxuan' Liu Shenghua® Wei Yanju’ Xu Bin' Wu Jian'
(1. School of Vehicle and Traffic Engineering, Henan University of Science and Technology, Luoyang 471003, China
2. School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; The effects of exhaust pipe insulation on unregulated emissions of a spark ignition ( SI) engine
fueled with M10 (10% of methanol in blend by volume) and E10 (10% of ethanol in blend by volume)
blends respectively were experimentally investigated with gas chromatography ( equipped with a pulsed
discharge helium ionization detector, PDHID ). Experimental results show that methanol and ethanol
emissions decreased after exhaust pipe heat insulation. After exhaust pipe heat insulation designed,
aldehyde emissions did not change obviously at low engine load conditions (T, <850 K), but aldehyde
emissions decreased significantly at middle-high engine load conditions (7,=850 K) , and the decreasing
range of unregulated emissions increased with exhaust temperature rising. It is conducive to the oxidation
of unregulated emissions with prolonging the reaction time of unregulated emissions in high temperature
environment after exhaust pipe heat insulation designed. Unregulated emissions decreased significantly
with exhaust pipe heat insulation when the exhaust temperature (T,) was higher than about 900 K.
Exhaust temperature and reaction time had a greater influence on the oxidation of alcohol and aldehyde
emissions.

Key words: Gasohol fueled engine Unregulated emissions Exhaust pipe heat insulation



