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<Abstract>
This study was carried out to investigate the

feasibility of the used frying oil as a bio-oil
one of the alternative fuel for diesel engine.
was shown that the bio-oil

engine performance, it

which was
From tests of
and

blends and the sufficient potential as alternative fuels of
diesel engine except NOx and Smoke emission.
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Table 2.1 Test fuels
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Table 2.2 Specifications of the test engine
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| Fuel ﬁﬁ;ﬁmaitinn (volumetric)
D_ NO. 2 Diesel oil
H-IIJ_F Used frying oil
B-1 NO. 2 Diesel (2/3) + UF (1/3) |
HA_Z NO. 2 Diesel (IM) + UF (1/2)
B-3 NO. 2 Diesel (1/3) +_l31'_tj3;’?3—il

Items Specifications
|__
Type 4 cycle, single cylinder
. Direct Pre
Combustion chamber .
injection cumbustmn
Bore X stroke (mm) 92 X 95 92 x 95
Displacement (cc) 631 631
Nominal output (K¥/rpm) 5.9/2200 5.9/2200
Max. output (K¥/rpm) 8.1/2200 8.1/2200
Max no load speed (rpm) 2400 + 50 2400 1+ 50
Compression ralio 19 : 1 22 .1
Injection pressure (kg/o) 220 135
Injection timing BTDC 22° BTDC 17
Fuel injeclion pump Bosch type Bosch type
Net weight (kg) 125 125
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1) Engine 2) Engine dynamometer
3) bmoke lester 4) Exhaust gas analyzer
o) Exhaust gas temperature indicator

6) Fuel temperature indicator

8) RPM indicalor
10) Burette

1) Cooling water temperature indicator

12) Battery 13) Fuel heating tank

14) Starting moter 15) Starting switch

18) FFuel tank

7) Oil temperature indicator
9) Exhaust pressure indicator

16} Exhaust pipe 17) Fuel mixer

Fig. 2.1 Arrangement of experimental apparatus.
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Photo. 1 Exhaust gas analyzer.

Table 2.3 Experimental factors

Fuel UF, D, B-1, B-2, B-3
Combustion Direct injection type,
chamber Pre-combustion type
Engine speed | 1000, 1200, 1400, 1600, 1800,
(rpm) 2000, 2200
1/4, 2/4, 3/4, 4/4, 11/10,
LLoad
Max
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Table 3.1 Physical properties of Lhe test fuels
ltem Test Method D UF B-1 B2 B3
Cetane index | ASTM IM737| 47.38 3.4 43.30 41549 | 37.06
“Copper o | |
KS MXIB 97 l } ] I ]
Eﬂ[TﬂSiﬂﬂ
(ASTM DI130)
(100/3h) - - N
c lASTM 15291 | 8621 | 7687 | 8208 | B0 795
Composit _ . : _. - g . . -
ulASTM Ds2o1| 1321 | 120 131 125 138
100 N
%) | nlasTM psotl o013 | 015 | o1 | o015 | 015
Higher o : 1
“alorific S M2OGT-97
Calorific. (K ‘M‘ﬂ" 108% | 9370 | 10390 | 10,140 | 9910
Value (ASTM D240
{cal/u) B S| VR
SCOSIY eemo014 95 | 3628 | 3909 | 7876 | 1178 | 17.63
(40T c5t) ,
(ASTMD445)
i > NG A
Pour Point | KS Ma:ﬂll.r 05 - _— _— - a6
(1) (ASTM DO7) _
FFlash
~ 3 L
Paint ASMEAE M 74 244 H2 HH W
(ASTM Da3)
(PM.T) o |
specific e ananoe o
v K}
sravi 0.8515 08733 | 08856
Gravity |4 s TMDI1298) * o920 " 08974
___31151’41 ) | |
Carbon
residue KSM2017 96 000l | 0.18 0.26 0.34
A
(10%) | (ASTMD524) " B B
Ash (%) |KSM2004 95 (0.001 0.03 0.01 0.0 0.01
(ASTMD482) - S ——
Dhistillation KSM2031 95 3467 293 5 131 343
- (90%.T) | (ASTM D86)| |
Acid Number,
To tal (mg [KSM2004-95 | 0.01 072 | 029 038 | 054
KOI/g) (ASTMDG6) |
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Fig. 3.1 Distillation curves of the test fuels.
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Fig. 32 Comparison of the test fuels with

reference fuels.
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Fig. 33 Comparisons of Lhe power
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Fig. 3-5 Comparisons of the NOXx emission
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Fig. 36 Comparisons of the smoke between

combustion chambers.
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