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Engine performance and emission reduction characteristics of biodiesel
blended diesel fuel in a passenger car diesel engine
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Abstract - This paper describes the effect of canola biodiesel blended fuel on the combustion and emission
characteristics in a four cylinder CRDI(Common-rail direct injection) diesel engine. In this study, using the
biodiesel fuel(20%,40% of biodiesel-canola oil and 80%, 60% of ULSD(ultra low sulfur diesel) by volume ratio
with change of engine speed and injection pressure. The experiment results of increasing biodiesel ratio fuel
show that NOx emissions increased. However, soot emission were reduced BC fuels compared to ULSD. Soot
emissions largely increased at low injection pressure.
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Fig. 1. Schematic diagram of test engine

Table 1. Specification of test engine

Description Specification
Type 4-stroke VGT DI
Diesel
BorexStoke (mm) 77.2 x 84.5
Dispacement volume (cc) 1,582
Compression ratio 17.3

DOHC 4 Valve

Valve type per cylinder

Intake Open 6(deg.BTDC)
valve Close 34(deg. ABDC)
Exhaust Open 46(deg.BBDC)

valve Close 4(deg. ATDC)

Fuel injection system Bosch common rail
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Fig. 2. Effect of biodiesel blending ratio on the combustion
characteristics

Table 2. Experimental conditions

Item Test conditions
Fuel ULSD, BC20, B40
Engine speed(rpm) 1000, 2000
Engine load(Nm) 30, 90
Injection pressure(MPa) 30,60,90,120
Injection timing Pilot 23
(°BTDC) Main 3
Injection quantity Pilot 1.6
(mg/cycle) Main variable

30MPa ~ 120MPa7}#] 30Mpa?}+Z & W3l Z )
Table 23 A% ek Aojtk

ol A xS

3. A3 2 He

31 7hae} vl oAl IR o] WlAl A4
Fig. 2 <% %3} 30Nm ;Lﬂoﬂ/q g T,b_‘_/\].%]—
30MPa® 982 WAEA} 31908 wf Yeh = o

545 vERd azelt). Jhsdt vlojend &

[As e} vlawsle] ULSDE] F-AF F7koll A 9]

o] o =7 vepd 23 S1E 5 Addeh o]
7hsetuto] e v et vlaste] ULSDO] A9

Zo] o o} yehd A=z vk B8k skt

Hlo] @ tjAe] %8 HR7F AR ASAATIIEE

AA st vERd A3E ek

0

o o b 1

H

rr

32 7k} vloloriAl Efelne] sl
Fig. 32 ?ﬂ 53} 30Nm ?7%1]/\1 Az BARRY
30MPaZ A8E wdsl EAREHS

] o EX

tAdze] s B ouiEs AREA 183

Pilot injection : t : BTDC 23°,t :BTDC 3° — ULSD
—
© Injection pressure : 30MPa ——BC20
% 8 [ Engine speed : 1000rpm, Engine load : 30Nm —BC40
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Fig. 3. Effect of biodiesel blending ratio on the
combustion characteristics.

A544S veR azelr). dditAl 2713 o=
Al ordEl A 75 ket vlol et Ale] At

o] ULSDel| Hlsl| B =7 vYehbe A3 B3ith

= AR ool ot TSl AP A W
w7 REE ASAA FTRAMIA 23] 3A4E
] Qg5 3 Az sekEch $kA g9l g)
et vlo]etjAle] E3hEo] NS U] H
29HES Bolow, o= E3kEA 959l ULSDE
o g 93t ALE st YER AR fdEnh

e

33 7hEe} vlo| o] Ale] Rapasiel whE A4 54

Flg 4L FapAstel| wE hsel vlo]or] o] o
L‘rEM azolc), iR Fsrh Skl
o] A F7ke AdE YERIT o
6}7} 71l me} BARE = sl &
Ay} dacko] =olR Ao F FkFE)
L7F Sl wet And O st ok
12A717F 3748 s JeERSIch
3o T el uhel AAetE
= 23E By olE A& W Aol
ULSDET} o $£2 #AsPdES ®el Ad¥a vk

H—{E

34 vlo]ot)d Z3FAR O] TATAL v7] 54

Fig. 5 7h=e} vle| o)Al wj7] wiE=
UERd 28 3Zo)t) Fig. 5 (a)2 BEW kA
7h=e} vlo]u) Aol NOx HlEH] 1 4
B 4 9tk o] vl /\}011*1 =2 AEE
=t vfoler]Ale] A

A2zt o sernw

7Hx1 7F
}elo] ULSDRLU} t] Yol
‘/]’E]r‘d' Az ek,

Journal of Energy Engineering, Vol. 23, No. 3 (2014)



184

Pilot injection : t : BTDC 23°,t :BTDC 3° —— ULSD
Injection pressure : 30MPa ——BC20
8 | Engine speed : 2000rpm, Engine load : 30Nm —— BC40

Combustion pressure (MPa)

-40 20 0 20 40
Crank angle (deg. ATDC)

(a) 30Nm
10

Pilot injection : t: BTDC 23°, t :BTDC 3°
Injection pressure : 30MPa
- Engine speed : 2000rpm, Engine load : 90Nm

——UuLSD
——BC20
——BC40

o]

Combustion pressure (MPa)

1
-40 -20 0 20 40

Crank angle (deg. ATDC)
(b) 90Nm

Fig. 4. Combustion characteristics according to load

variation
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—l— ULSD
-/\ - Canola 20%
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Engine speed : 1000rpm, Engine load : 30Nm
I Injection type : Single injection
Injection timing : T, : BTDC 3°

6

NOX (g/kWh)

30 60 90
Injection pressure (MPa)

120

(a) NOx
2.0
Engine speed : 1000rpm, Engine load : 30Nm | —ll— ULSD
Injection type : Single injection —/\ - Canola 20%
16| Injection timing : T, : BTDC 3° - A- canola 40%
~
'é 1.2
2
X<
(=]
2
B o8|
04 |
0.0
Injection pressure (MPa)
(b) Soot
Fig. 5. Emission characteristic according to the

injection pressure variation.
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Engine speed : 1000rpm, Engine load : 30Nm | —l— ULSD
I Injection type : Pilot injection -/\ - Canola 20%
Injection timing : T, : BTDC 3°, T,:BTDC 23°| -~ Canola 40%
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Fig. 6. Emission characteristic according to the
injection pressure variation.
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