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A STUDT OF COMBUSTION CHARACTERISTICS FOR BIO-ETHANOL BLENDED FUEL
BY USING ASMALL DIESEL ENGINE
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In recent years, global warming, acid rain and other environmental problems are becoming more and more serious,
and a variety of fuel resources made from fossil fuels are also facing depletion. As a way to solve these problems,
biofuels have attracted much attention. The biofuels are fuels based on biological resources produced by plants, which

have less pollution to the natural environment.

In this study, the experiment has been carried out to determine the influence on combustion characteristics and
exhaust emissions for a small diesel engine by using the fuel of bio-ethanol addition. The fuels are used in this study
for five types by changing of the ethanol addition volume percentages from 5% to 25% in the blended fuels. The
combustion behaviors, such as burning pressures, heat release rate and emissions (CO, HC, NOx, Smoke) are

observed.
The main conclusions are as follows:

(1) The emissions of HC and CO increase by using the fuel of bio-ethanol addition than that of the light oil.
(2) It is possible to reduce the NOx and smoke emissions by using ethanol-light oil blended fuels under the low

load.

(3)The most suitable conditions of ethanol addition exist by using ethanol blended fuels against the load conditions.
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Table.1 KM170F-A Engine specification

Exhaust gas

U B Fuel tank
T Air filter

F Intake air
_”Br’eigis’q ['e transducer
(— 1 Amplifier
— [ —IPCD-320A

Gas analyzer

Smoke analyzer > Computer

Single cylinder engine'

Fig.1 Experimental device

Table.2 Fuel properties

Engine type 4stroke diesel engine
Com bustion system D irect injection
Cooling system air-cooling
Num ber of cylinder 1
Bore x Stroke 70mm x55mm
D isplacem ent 0.211L
Valve system OHV
Com pression ratio 20
Rated output 2.5kW /3000rpm
Test fuels
Light oil vol% ]
Ethanol ol ]
W ater vols ]
1-octanol [vols ]
Sorb itan m onooleate volh ]
Low er heating value M J/ke]
Cetane num ber
O xygen content [wt% ]
. ERBRERUEBE
(1) BRENBSIUEBKLER
2705 5 ICHEBI AT A 0~1050W I8 L S 24 OfF

WNIE N EIE & BV AR % BHEIR &2 /3T A — 5&UC%
NEIRT. 2RO L, HEAMICEL LT, =%/
— WRA RN E W54, B JGENISERIMEER L 0 b
HRLTWD. Eo, KERFANTIX, =% / —VIRINEL
5M%ﬂ% TEAL S TGE, KIRA BB O KT

IIFRETH D, o, BAMERKICBWT. =& ) —

%ﬂ%%“tﬁm%ﬁk%@bfﬁﬁﬁ%iéﬂiﬁ

Pressure[MPa]
N w

-

[
~
S

15 10 5 0o 5 10 15 20 25 30 35 40

Crank Angle ['CA]

45 50 55 60

=——E0 ——E5 E10 E15 =——E20 ——E25

E5 E10 E15 E20 E25
95 90 85 11 12
5 10 15 20 25
- - - 3 3
42.3 41.5 40.7 38.5 31.7
53.6 51.2 48.8 447 42.3
1.7 3.5 5.2 7 8.7

LTW5S., ZAUE, HKENHIF OB R & ) — LRk}
NERIZEET L Z LI, BAEMEEEINT-ALEEZLN
%>itj%%ﬂ%%wtﬁuﬁ%ﬂ*mWWDWﬁﬁ%i
R, OREGRELE LTI F LTV D, 20U, & & A
@ﬁT X BB RENHB OB KR X OB RABEOKT
WL DBREREORMICE Db EEZLND. —FF, A
L050W (2T, A KENHIRI OB KIZ B 67, e KEL
FAERIIMOBE L IZIZFBRE TH 5. 2L, B AMER
WRBWTI, =& ) —VEENEIUET D Z Lic kv, BE
MMEESNT=ALEEZLND.

10

ROHR[J/°CA]

20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60

crank Angle [ cA]

—E0 —E5 E10 E15 ——E20 —E25

Fig.2 Pressure and ROHR ( Load 0 W)
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Fig.3 Pressure and ROHR ( Load 350 W)
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Fig.4 Pressure and ROHR ( Load 700 W)
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Fig.5 Pressure and ROHR ( Load 1050 W)
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Fig.6 CO emission

Fig.7 HC emission
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Fig.9 Smoke emission
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Fig.10 Maximum burning pressure
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Fig.11 Net fuel consumption
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