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Multi- Objectives Optimization on Life Cycle Pollutants Emission of Cassava

Based Ethanol Blended Gasoline Fuels
PU Genggiang ,HU Zhtryuan, WANG Cheng-tao

(School of Mechanical and Power Engineering , Shanghai Jiaotong University ,Shanghai 200030 ,China)

Abstract : An optimization model on life cycle pollutants e mission of cassava- based ethanol blended gasoline fuels, including single and
multt objectives , was carried out in this paper. And, the single and multi objectives optimization of cassava-based ethanol blended
gasoline fuels were done, using the life cycle CO, NO,, PM, HC, SO, , CO, emissions as objectives. Moreover, sensitivity analysis
of design variables was done. The multi objectives results shown that the blend ratio bet ween cassava based ethanol and gasoline was
63 % .Compare with the initial value , multi- objective optimization of cassava-based ethanol blended gasoline fuels achieved a little more
life cycle CO, NO, and PM emissions , about 1 %, 15 % and 19 % respectively, and reduced life cycle HC, SO, and CO, e missions ,
8 %, 50 %, and 21 % respectively .
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1
Table 1  Design variables of life cycle multi- objectives optimization
b
X kg/ L .
B
% ke/ L GREET (re]
X3 kg/ L
Xy kg/ L
Xs L/L 2
X6 L/L
X7 Kwh/ L
Xg ( ) km ’
[16,17]
X9 ( ) km
[18]
Xio km >
X1 km
Xi2 km > >
xi3 C km () "Z (X - fi (X ©)
min = *
Xiq ( ) km X€ Rf i= fi ( X)
Xis kg/ L *
¢ 7fi (>Q ’
X6 L/L
X7 L/L [19]
X3 m’/ L
Xi9 k Wh/ L 3
X20 ( ) km
X3 ( ) km
Xy % 2
2 (
2
Table 2 Single and multt objectives optimization results of design variables
co NO, PM HC SO, CO,
Xy 0.031 0.031 0.046 0.071 0.032 0.031 0.035 0.042
Xy 0.075 0.001 0.039 0.106 0.003 0.000 0.011 0.030
X3 0.037 0.037 0.047 0.065 0.037 0.037 0.040 0.045
X4 0.100 0.187 0.119 0.000 0.183 0.188 0.170 0.136
Xs 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007
X6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
X7 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000
Xg 100.0 100.0 101.9 101 .0 101.3 101 .1 100.8 100.9
X9 2.0 2.0 0.1 1.0 0.7 0.9 1.2 1.1
X1 2.0 2.0 2.3 2.4 1.9 1.2 2.5 4.5
Xy 4.0 0.9 2.7 3.1 4.3 3.3 2.2 2.0
X, 2.0 5.1 3.1 2.5 1.8 3.6 3.2 1.5
X3 50.0 8.6 27.9 7.0 18 .1 48 .1 12.3 40 .2
X4 200.0 241 .4 2221 243.0 231.9 201 .9 237.7 209 .8
Xys 0.599 0.000 0.000 0.000 0.000 0.000 0.040 0.000
X6 0.000 0.139 0.000 0.002 0.000 0.000 0.011 0.000
X7 0.000 0.024 0.000 0.011 0.000 0.000 0.021 0.000
Xs 0.000 0.000 0.169 0.157 0.169 0.184 0.154 0.282
X9 0.015 0.001 0.009 0.006 0.006 0.011 0.009 0.006
X0 100.0 67.3 92.1 93.0 89 .2 99 .8 83.7 91 .4
Xy 350.0 382.7 357.9 357.0 360 .8 350.2 366 .3 358.6
X2y 10 10 10 10 85 85 85 63
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Table 3 Single and multi objectives optimization results/ MJ*km ™'
co NO, PM HC SO, co,
2.631 0.276 0.026 0.147 0.142 229.416
2.623 0.258 0.024 0.127 0.057 150. 095
2.662 0.317 0.031 0.135 0.071 181.315
; ; )
CO NO,
SO, NO,
N NO, CcO,
4 CoO NO, -
5
4
Table 4 Sensitivities of design variables
co NO, PM HC SO, CO,
X 1.71E-02 2.45E-02 2.45E-03 1.73E03 2.02E-02 7.04E02
X 4.55E03 1.91E02 1.67E03 1.08E03 2.16E02 1.74E02
X3 2.20E03 8.86E03 7.38E-04 4.91 E04 9.06E-03 7.76E-03
X4 2.20E03 4.69E03 4.26E03 2.84E 04 4.54E03 8.59E03
Xs 9.30E-02 2.62E01 1.24E02 2.63E02 9.58E03 2.86E02
X 2.92E01 1.69E-01 2.69E03 5.45E02 9.40E 03 3.37E02
X7 4.20E-04 4.57E03 5.35E04 2.97E 04 9.45E03 4.06E-03
Xg 1.97E07 8. 00E-07 1.67E08 4.84E-08 5.01 E-08 1.45E07
X9 3.46E-07 1.64E06 3.70E-08 1.28E07 9.64E 08 2.81E07
X0 6. 66E-06 3.09E05 6.57E07 2. 65E06 1.94E06 5.67E07
Xy 3.32E06 1.55E-05 3.29E07 1.33E06 9.70E 07 2.83E07
Xy, 8.62E-06 4.02E-05 8.54E07 3.45E06 2.52E06 7.37E-07
X3 1.53E06 7.15E-06 1.52E07 6.13E07 6.54E 07 1.31E07
X4 8.70E- 07 8.45E-06 2.17E07 3.40E07 1.41E07 4.19E-07
X5 1.45E02 3.39E-02 2.51E03 1.27E03 8.86E 02 1.76E-02
X6 7.88E-03 6.21 E-02 2.27E03 2.29E-03 4.11E02 2.89E02
X7 8.28E-03 3.28E02 1.67E03 2.38E03 9.58E-03 2.86E-02
X3 1.24E02 1.59E02 1.05E03 8. 84E-04 3.31E04 1.38E03
Xig 4.20E04 4.57E03 5.35E04 2.97E04 9.45E 03 4.06E-03
X0 1.10E-06 5.23E06 1.18E07 4.09E-07 4.90E-07 8.95E-07
X 3.09E06 3.09E06 7.92E-08 1.24E07 5.17E08 1.53E07
X9y 9.35E-02 2.14E-01 1.75E-02 - 2.47E02 4.84E-01 - 8.27E02
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