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The Investigation of propanol fuel effects on emissions of a spark ignition
’ engine
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ABSTRACT

An increase in thg using of fossil fuels in internal combustion engines and the negative effect of emissions
from burning thesgsfuels into the environment have led to an increase in interest in alternative energy sources.
On the other hand,the addition of MTBE to base gasoline, despite the increase in octane number, is destructive
of the envireAiment effects and malignant diseases. This study by aims of examines the amount of adsorbent of
an alterpative fuel, in the form of a mixture of 1-propanol and base gasoline in the gasoline pride engine. This
enginehas a Siemens fuel system. 1- Propanol was added to the base gasoline in various volumetric percentages
(0,:5;,10, 15 and 20), and the rate of emission at 3 speeds of 1000, 2000 and 3000 rpm was measured by the
emission Test device. This study was a factorial experiment in a completely randomized design. Data analysis
was performed using SAS statistical software and Checked out the effect of fuel type treatments and engine
speed on exhaust emissions. Comparison of means with Duncan's multiple range Test and error assumption 0.05
were used. The results showed that all modes, including fuel type treatments and different engine speeds, had a
significant effect on the amount of emissions, Mutual effects of fuel type and engine speed was significant in
both CO; and UHC. The addition of 1- propanol in fuel in up to 20%, reduced emissions of CO and UHC, but

Lorestani@razi.ac.ir :acbll, « AFFATY Y e AY : ples - AYFAYYFAY - : il oo, oKzl jLezils ¢ Sbiw J ol e & Jghns odinngs
) http://biosystemcongress.basu.ac.ir


mailto:lorestani@razi.ac.ir

: : : : 9
SilSo (gwitig (o 0 K5 aond 3L N @
O 2 & g 39L0 g poiason 3t N &

o il . A

NOx changes were irregular and generally increased compared to conventional gasoline. The increase in engine
speed led to a decrease in CO and UHC and increased NOx and CO,.

Keywords: Internal combustion engine, MTBE, Base gasoline, 1- propanol, Exhaust emissions
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Table 1. Characteristics of alcohol used in this research.

Characteristic Xahe
chemical formula CHg(CH2).0H
Molecular mass 60.1 g/mol
Boiling point 9  96.5-98 °C
Melting point R -127 °C

Density O 0.8 g/lcm?
Ph SO 7
Ignition point 22 °C
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Table 2. Analysis of variance of different parameters studied A
N
pr<F F MS Ss df O S.0.V
0.0001< 13.91 0.0006 0.0033 5 A& Co
0.0001< 21.27 0.082 0.4138 5 CO:
0.0001< 94.54 332.65 1663.25 5 UHC Fuel
0.0419 2.60 1874.73 9373.648 » 5 NOx
0.0001< 16.19 0.0007 0.0015 2 co
0.0001< 423.48 1.64 329" 2 CO:
0.0001< 713.15 2509.24 501848 2 UHC pm
N\
0.0001< 859.65 620935.970 1241871815 2 NOx
0.2098 1.42 0.00006 0.0006 10 co
0.0001< 7.80 0.030 &7 0.3034 10 CO:
0.0001< 7.15 25.17, 3F 251.74 10 UHC rpm>x Fuel
0.1149 1.72 1239:107 12391.074 10 NOx
0100004 0.0017 36 co
0:0038 0.1400 36 CO2
351 126.66 36 UHC
722.31 26003.3 36 NOx E
0.0073 53 co
4.15 53 CO:
7060.48 53 UHC G
1289639.87 53 NOx
N
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Table 3. Duncan's Multiple Domain Results to Compare the Average Fuel Types and its Effect on Each Pollutant.

UHC

Fuel CO(%)  CO2(%) (opm) NOx (ppm)
Gasoline 0.0433  13.40111° 45.111° 270.56°
0%P 0.050? 13.44189 34.5556° 256.67%
596P 0.03777%  13.396667" 40.7778 242.33
10%P 0.034444 1356111 34.6667¢ 278
15%P 0.030% 13592222 29.3333¢ 2742 S
20%P 0.026667¢  13.60333 30.44440 279
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Figure 1. The amOL{nt\of CO emissions from different fuels.
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