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Table 1 Physical and chemical properties of ethanol, butanol, and
diesel fuel

o H LS| T W 0 W
B PE(20°C)/(kgm™) 0.849 0.810 0.789
SAe (kI kg 260 430 854
fIRHAE/ M kg™ 43.1 35.1 26.8
WAV SHEE 45 25 8
i/ C 180~370 117.7 78.4
TR U % 87.0 64.9 522
T Y% 12.6 135 13.0
BRI U % 0.4 21.6 34.8
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Table2 Technical parameters of Jetta diesel cars
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Table 3 Exhaust pollutants of Jetta diesel car
HAST5 3/ (g km™)

NOx HC-+NOx PM
SEah 2.10 0.96 2.37 0.47
E10 2.76 0.86 1.72 0.46

BAEE % 31.43 -10.42 2743 2.13
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Fig.1 CO emissions of different fuels
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Fig.2 NOx emissions of different fuels
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Fig.3 HC emissions of different fuels
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Table 4 Fuel consumption of Jetta diesel car in city driving cycle
and extra urban driving cycle
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Table 5 Fuel consumption of Jetta diesel car in constant velocity

conditions
SRR FER/(L 100 km™!
7538 (kmeh ™) ( ) AR Y%
St E10
90 5.09 4.70 -7.66
120 6.20 5.97 3.71
4 &

1) dd ik 7E 3R SRR A AN R R B L 45 i FliE
TTBEINEAET, 2R E10 Fsenm 1 AR08 8
IR IS5 e HE R R RS FE =R, T

AT 280, R EWAETH E10 1) CO HEBUE
31.43%, NOx f1 HC+NOy FlE i 23 5 ¥k > 10.42% 1
27.43%, PM HEBUED 2.13%; T UUIEI SR G R AL
BN 4.48%, 90 A1 120 km/h Z5E3 AT BB AE 150 T3l 9k
b 7.66%F1 3.71%.

2) I FE FH A S R A o A E10 FSE ) 1
IR HE O B RO TS, I A5

A TS0, RIS E10 (9 8 thinige HE <
B 31.11%.

i CBE-T - S8 VR A R 1K 2 4 3E 5 L HE T
MO, RIREERES) Rk BRI T

(& % x #]

[1] ke, Xiflte, 4. AWBRAERAHEARM]. 6.
2 Tk B RAL, 2009: 93—154.

2] ATER, AKE, 4Eifs. WRHUWREIM]. doxt: hEA
AR AL, 1999: 326—351.

[3] Sara Gonzalez-Garcia, Carles M. Gasol, Xavier Gabarrell, et
al. Environmental aspects of ethanol-based fuels from
Brassica carinata: A case study of second generation
ethanol[J]. Renewable and Sustainable Energy Reviews,
2009, 13: 2613—2620.

[4] VFBUCE, G, tr i, S5 ST SR EnR ARG U
KAVRGEHEFTEL]. AIAPLAAR, 2010, 28(3): 207—213.
Xu Hanjun, Yao Chunde, Yang Guangfeng, et al. Ignition
and combustion of diesel spray in premixed ethanol mixture

with high temperature[J]. Transactions of CSICE, 2010 28(3):

207—213. (in Chinese with English abstract)

[5]

(9]

[11]

TG, Sk, KER, % CES SRS EREER:
P RCHE R R IG BT[], A ABILAEAR, 2007, 25(1):
24—29.

Xing Yuan, Yao Mingfa, Zhang Fugen, et al. Experimental
investigation on combustion and emission characteristics of
engine fuelled with ethanol-diesel blends[J]. Transactions of
CSICE, 2007, 25(1): 24 —29. (in Chinese with English
abstract)

FEUT, EAVG, B, . ORE-SEINRAREH R B S
HEBUSPED]. WAFLEER, 2002, 20(3): 225—229.
Wang Jianxin,
Investigation on combustion and emissions characteristics of
ethanol-diesel blend fuel[J]. Transactions of CSICE, 2002,
20(3): 225—229. (in Chinese with English abstract)

Hu Chen, Shi-Jin Shuai, Jian-Xin Wang. Study on
combustion characteristics and PM emission of diesel

Yan Xiaoguang, Cheng Yong, et al.

engines using ester—ethanol-diesel blended fuels [J].
Proceedings of the Combustion Institute 2007, 31:
2981-2989.

fR4s, TR, FAVEG, S5 RFSEMAEZIR AR
IS HE TR PR (0.0 K22 22 4. BARBHA AR, 2003,
43(11): 1523 —1525.

He Bangquan, Wang Jianxin, Yan Xiaoguang, et al.
Combustion and emission characteristics of engines using
ethanol-diesel fuels blended on line[J]. J Tsinghua Univ: Sci
and Tech, 2003, 43(11): 1523 —1525. (in Chinese with
English abstract)

MRy, fdrtie, mhapl, A5 ANIRINC SR Se i 4
FHEZEPERIHEET]. Al TRE2AR, 2011, 27(4): 164
—169.

Chen Zhenbin, Ni Jimin, Ye Nianye, et al. Fuel economy and
emissions of ethanol-diesel blends with different proportions
[J]. Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2011, 27(4): 164—
169. (in Chinese with English abstract)

ki, Phow, EsE, S SumHLOLmIR T M 0 L/
SEMTR A R TEEISEmRT]. AR TR 224K, 2006,
22(12): 90—93.

Li Guanfeng, Chen Liang, Li Suiliang, et al. Influence of fuel
supply advance angle on fuel economy of diesel engine with
ethanol-diesel blend fuel[J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2006, 22(12): 90 —93. (in Chinese with English
abstract)

Huang Jincheng, Wang Yaodong, Li Shuangding, et al.
Experimental investigation on the performance and emissions
of a diesel engine fuelled with ethanol-diesel blends[J].
Applied Thermal Engineering, 2009, 29: 2484 —2490.
Avinash Kumar Agarwal. Biofuels (alcohols and biodiesel)
applications as fuels for internal combustion engines[J].
Progress in Energy and Combustion Science, 2007, 33: 233
—271.

Liu Jie, Liu Shenghua, Wei Yanju, et al. Diesohol CI engine
performances, regulated and nonregulated emissions
characteristics[J]. Energy and Fuels, 2010, 24: 828 —833.



66

Ak TREZAAR

2012 4F

[14]

Yage Di, Cheung C S, Zuohua Huang. Experimental study on
particulate emission of a diesel engine fueled with blended
ethanol-dodecanol-diesel[J]. Aerosol Science, 2009, 40: 101
—112.

Mechanical Engineering, 2007, 43(2): 156—161. (in Chinese
with English abstract)

Pl % A B DR 4 A Jm I 5 M B e R A % S R [S].
GB18352.3-2005 4 MUy 4275 Y I BREL S B i (o

[15] 7kFiye, DffiZe, WICHE, %5 CEESEMR G RORHN R H
WEST[T]. SEahpl, 2005, 27(1): 21—23.

Zhang Kefan, Ma Weidong,
Application research on ethanol-diesel mixture fuel[J]. Diesel
Engine, 2005, 27(1): 21 —23. (in Chinese with English
abstract)

VHAE, KA, i, 55 Selils ik s HiEi
FEPE[I]. WLBR TFE44, 2007, 43(2): 156—161.

Xu Boyan, Zhang Weibin, Qi Yunliang, et al. Fuel properties
and emission characteristics of diesohol[J].Chinese Journal of

FEIII. VBB » 2005-04-15.

B R IREE AR 8 R, 50 B A 56 R 9% 5 R [S]
GB3847-2005 = A0 R B HLAN Ak B AL 44
A FRE 8 PR AL A% 0 2 7 ¥5. 2005-05-30.

5 at i BRI SR, B R AR HE A B 51 43 [S].
GB/T 19233-2008 # ISR RMEHEFER IR0 /7725 2008-02-03.
[ 50 B I R i Ry, AR UEAG A B2 25 [S).
GB/T 12545.1-2008 YRR EHEFERARE HIEEE 15450
T ZEMRBIE FERRE /71, 2008-12-31.

Feng Wensheng, et al.

[19]

[16]
[20]

Vehicle emissions and fuel consumption of diesel vehicles fueled with
ethanol-butanol-diesel blends
Chen Zhenbin®?, Ni Jimin®, Zhang Xihui?, Ye Nianye!, Hao Rulin®, Mai Ruili®

(1. Automotive College, Tongji University, Shanghai, 201804 China;
University, Haikou, 570228 China; 3. Hainan Automobile Test Research Institute, Qionghai 571400 China)

2. College of Mechanical and Electrical Engineering, Hainan

Abstract: Exhaust emissions and fuel consumption of a diesel passenger car and a diesel minibus on road were
measured to investigate the vehicle emissions and fuel consumption with ethanol-butanol-diesel blends. The
experimental data from the car fueled with an E10 blend that contains 10% ethanol and 4% butanol by volume, was
compared with those from the fossil diesel, it resulted in decreases of 10.42% in NOx emissions, 27.43% in HC+NOx
emissions and 2.13% in PM emissions. The fuel consumption also declined by 7.66% and 3.71% under the car in
constant velocity conditions of 90 and 120 km/h, respectively. Nevertheless, the results showed increases of 31.43% in
CO emissions and 4.48% in fuel consumption for the car in terms of New European Driving Cycle or NEDC. Yet the
E10 mixture in the minibus reduced the emissions of free acceleration exhaust smoke by 31.11%. This research
demonstrates the practical applications of ethanol-butanol- diesel blends for improving vehicle emissions and fuel
consumption.

Key words: diesel engine, fuel consumption, exhaust gases, ethanol-butanol-diesel blends



