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Combustion Characteristics of a Direct Injection Diesel Engine with Sunflower Oil Biodiesel

Hiroki IKEDA*, Akio KAMEDA**, Shinichi ICHIBA*, Yuki SASAGAWA?* and Eiji KINOSHITA***

Sunflower oil has different two types of the fatty acid composition, high oleic acid type and high linoleic
acid type. In this study, to clarify which type is better as a biodiesel feedstock, the combustion
characteristics of high oleic sunflower oil methyl ester (SfME-ho) and high linoleic sunflower oil methyl
ester (SfME-hl) were investigated using a DI diesel engine. SIME-ho and SfME-hl have same thermal
efficiency and similar exhaust emissions compared with rapeseed and soybean oil methyl esters. SfTME-ho
has lower pour point, shorter ignition delay and lower HC, CO and NOx emissions compared with SIME-hl.
From the experimental results, it is concluded that SEIME-ho is better alternative diesel fuel than SfME-hl.
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(SfME-ho) B LU~ T Ul A F /LT AT LN pNIERE 36,034 38,839 41,866
AU/ —/v (SIME-hl), tb#gEH & LTH Z % T X xR 21,292 23,629 23,448
AFNEAT IV (RME), KEHAF VT AT )V E~ U Uil 12,830 | 12,501 12,107
(SME) 5 X OMIIS 2 5l (Gas Oil) & L /X — BEZIH 5,120 5279 5,493
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Properties SfME-ho | SfME-hl RME SME (JTS No.2)
Cetane number 57 52 55 ) 50 ) 56
Net calorific value Ml/kg 37. 83 36.62 37.65 37.57 43.12
Density@288K kg/m’ 883 874 885 887 832
Viscosity@?313K mm?/s 4.28 3.57 4.60 3.81 2.50
Pour point C —7.5 —2.5 —1.5 —2.5 -12.5
C mass% 77.0 77.2 77.1 77.2 87.3
H mass% 12.2 11.9 12.2 11.9 12.5
0 mass% 10.8 10.9 10.8 11.0 —
Triglyceride mass% 0.01 0.04 0.01 0.10 —
K mg/kg 5.07 3.66 2.00 5.40 —
Water mg/kg 665 625 986 1042 —
50% distillation temp. C 339 339 340 338 266
Stoichiometric air-fuel ratio 12.5 12.5 12.6 12.5 14.3
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FAME C:N® | SME-ho | SfME-hl | RME sMg | Cetane | Melting
number point
Methyl palmitate 16:0 3.54 6.55 4.30 10.69 74.5° 30.5¢
Methyl stearate 18:0 0.87 1.07 0.10 3.14 86.9° 39.19
Methyl oleate 18:1 80.00 38.34 64.00 23.12 56.0 € —209
Methyl linoleate 18:2 15.00 53.35 19.30 54.75 41.7°¢ —354
Methyl linolenate 18:3 0.51 0.43 10.00 7.77 459°¢ —574
Others 0.08 0.26 2.30 0.53 — —
a) C: No. of carbon, N: No. of carbon-carbon double bond
b) Cetane number from Ref. 5
¢) Cetane number from Ref. 4
d) Melting point from Ref. 6
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Engine Type DA Water Cooled
Bore x Stroke 110x106 mm
Stroke Volume 1007 cm’
Compression Ratio 16.3
Rated Power 11.77 kW / 2200 rpm
Fuel Injection Pump Jerk type
Nozzle Opening Pressure | 19.6 MPa
Nozzle Holes ¢ 0.33 mmx4

2000rpm  BMEP=0 MPa
Injection Igniti(in delay Ignition
SfME-ho 10.7
SfME-hl | | 11.7 |
RME | 11.2 |
SME | 12.2 |
Gas Oil | 10.6 |
| Il Il Il Il Il Il Il Il Il | Il Il
T T T T T T T T T T T T T
BMEP=0.67 MPa
SfME-ho | | 7.9 ]
SfME-hl | | 8.5 |
RME | 8.3 |
SME | 8.7 |
Gas Oil | 8.2 |
| 1 1 1 1 1 1 1 1 1 | 1 1
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