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Abstract: Recently worldwide concern and research is being actively conducted on green energy which

can reduce environmental pollution. A plant such as the natural rapeseed oil, soybean oil, palm, etc. is

used as a bio source in home and industry. Biofuels is a sustainable fuel having economically benefits

and decreasing environmental pollution problems caused due to fossil fuel, and it can be applied to the

conventional diesel engine without changing the existing institutional structure. Waste vegetable oil

contains a high cetane number and viscosity component, the low carbon and oxygen content. A lot of

research is progressing about the conversion of waste vegetable oil as renewable clean energy. In this

study, waste oil was prepared to waste cooking oil generated from the living environment, and applied

to diesel engine to confirm the possibility and cost-effectiveness of biodiesel blend waste oil. As a

result, brake specific fuel consumption and NOx was increased, carbon monoxide and soot was

decreased.
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Table 13} 2t}

Table 1 Properties of test fuels

ltem Test fuels
Diesel fuel | BDWO100
Flash point(C) 75 128
Kinetic viscosi

(cSt@40°C) Rl 2.517 3.754

Sulfur(%) 0.04 0
Specific gravity(15C) 0.8269 0.8752
Cetane index 514 57.5
Calorific value(MJ/kg) 42.8 34.96
Oxygen(wt.%) 0 9.6

S 2

2

o b 2 (Piezo-electric type) YHHII|E
sk 283 daeEes 7 A9y

2

rg
B

= o R oax ax (o ok
2

Jo

(FM-257)& AR&-3H5Th
A7) Yt Ager =H 7] E(FTCH-0906) A

galgon, FUBTIE ASL 2uay B

I 7)|#e] Fr1Zo] A A ¥ A (Surge tank)S A |

S50 #Y3t=E st E=gk u)
£297](Signal emirak rag 4873)2} Test
1(Bosch) @ % 3-5F 2] (Mexa-1308S)

e
Hi
off
Ju
N
-
of
1%

FIX] M9 M2%, 2015 4E 91



rx

T
n
2

7|20l M Hio|roE mE

x -
7 L TR
F Fuel tank
@
m 5
-3 z
Hy i
e
I @ ® '
o] g Fuelflow g
[ 3 meter ]
@
= | | eesssssssss '

Exhaust Gas Q
Analyzer :
]
[}
]

5551 B eecescccces '

[

I |
|

HER
o] = [@]
[ ]

Smoke Meter

Data Acquisition System

Dynamometer

Test Engine

Fig. 1 Schematic diagram of experimental apparatus

Table 2 Specification of test engine

Item Specification
Number of cylinder 6
Type of engine Water-cooled,
supercharged
Cycle 4
Type of fuel injection Direct injection
Borex stroke (mm) 102 x 110
Piston displacement (cc) 5393
Max. output 60kw/1,200 rpm
Compression ratio 175 : 1
Fuel injection timing BTDC 22°CA
Firing order 1-5-3-6-2-4
3.2 AEu
2 dAFolAE 71#3AEE 1800rpme] 747
et ]S 0%lA 100%7HA 25% 344
O JABLEE I5TE A3 FASAA Bl
oleds EFHE AHOE 0%-50%7HA  10%
TACZ WA 7HA AYsiit
37hel semy F 20E wASa syt
iR 0 s P e B o 5 R R S ) R s o P
B3I AT MEFEL + 0.5%01Qa, 7] B3}
HEEL £ 1.5% o3} oAtk
AP S st 5 7Y dugrlE AHEsky

92 ot2FEI|AIS SRR HM19@ M2z, 20154 48

40

N\pel W f3h LEE AR KA
A Flwel A5 D Az AHE Hetsr] A8

o AYUE, 7t RHEPNR JET, WS AE
T, w2, FYETNY 2EE ASsAT
717k #4719 Bld5371E <00 A 2

290

270 —or

- m -BDWO 10%
YA\
N . —+— BDWO 20%
\
W\ N --%-- BDWO 30%

\ —— BDWO 40%

—=&  BDWO 50%

BSFC(a/kwh)

170

150

Load 25% Load 50% Load 75% Load 100%
Fig. 2 Brake specific fuel consumption on various

biodiesel blend waste oil at 1800rpm
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Fig. 3 NOx emission characteristics on various
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