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Combustion Performance of the Used Frying Oil

on a Small Diesel Engine
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Table 1. List of the experimental fuels Table 2 Specifications of the tested engine

Symbol Experimental fuels Items Specifications
D NO. 2 Diesel oil . Direct Pre-
Combustion chamber Mgy ;
UF Used frying ol injection combustion
- Bore X stroke (mm) R X 9B 2 X %H
B-1 Diesel 2/3 + UF 1/3 Displacement (cc) 631 631
B-2 Diesel 1/2 + UF /2 Normal output (KW/rpm) 5.9/2200 5.9/2200
Max. output (KW/rpm) 8.1/2200 8.1/2200
B-3 Diese] 1/3 + UF %3 Compression ratio 19 :1 221
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Table 3 Physical properties of the experimental fuels

Ttem Test Method D UF B-1 B-2 B-3 Limit
Cetane index ASTM D4737 47.38 36.34 | 4330 4159 3766 | 45 >
Copper corrosion KSM2018-97 1 1 1 1 1 1<
(100/3h) (ASTM D130)
N C ASTM D5291 86.21 76.87 82.68 80.1 795 -
C"“&’)S‘“"“ H ASTM D5291 13.21 12.0 13.1 12.5 13.8 -
N ASTM D5291 0.13 0.15 0.15 0.15 0.15 -
Higher calorific KSM2057-97 _
e Al (ASTM D240) 10890 | 9370 | 10390 | 10,140 | 9910
Viscosity KSM2014-95 -
40T oS (ASTM D4d5) 3628 39.19 7876 1178 | 1763 | 2.0~58
Pour point (C) ey e <150 | 50 | -100 | -65 | -25 -5<
Flash point KSM2010-94 .
s (ASTM D93) 74 244 82 85 94 | 45C>
Specific gravity KSM2002-96 B
] (ASTM DY) 0.8515 | 09203 | 0.8733 | 08856 | 0.8974
Carbon residue KSM2017-9%
(109%) (ASTM D524) 0.001 0.56 0.18 0.26 034 | 0.2%<
Ash (%) BN s 0001 | 003 | 001 0.01 001 | 0.01%<
Distillation KSM2031-95 .
0%, 0) (ASTM DL160) 346.7 293 305 331 343 | 360C<
Acid number, KSM2004-95
Total (mg KOH/g) (ASTM D6B4) 0.01 0.72 0.29 0.38 054 | 0.40<
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Fig. 2 Engine performance curves on (A) Direct combustion chamber

-and (B) Pre-combustion chamber.
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Fig. 3 Variations of the NOx emission on the direct injection chamber.
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Fig. 4 Variations of the smoke emission on the direct injection chamber.
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