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Abstract : A survey of published papers was carried out to evaluate the technology applied to vegetable oils expect biodiesel
fuel (BDF) in diesel engines. The paper describes the findings and the development of this research field. The analysis

of 40 papers in Japanese and English established the following points as important with many related studies: (1) the

differences in the fuel properties and the combustion characteristics of neat vegetable oils and ordinary diesel fuel, (2) the

spray characteristics and the mechanisms of the spray combustion, (3) improvements of combustion by mixing with volatile

fuels, (4) improvements of combustion by fuel heating, (5) improvements of combustion by water emulsification, (6) engine

modifications, (7) vegetable oil hydrogenating process. For the future, the following research themes can be suggested:

development of modification engine fueled with neat vegetable oils, and development of vegetable oil hydrogenating

process.
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Table 1 Classification of the test fuels and the diesel engine types on
references in present paper

DI IDI
Oil and fat Jerk pom Common Pre- Swirl
pomp rail chamber chamber
2,9, 11,12,
. 20, 24, 25, 9,13, 14,
Rapeseed oil 28,30, 31, 16, 24 9,32,33
34, 35, 36
Sunflower 7,8, 21 4,5,6
oil
Soybean oil 26, 34
Palm oil 2
Used 22,23,27, 37 (Heat
cooking oil 29, 38 Insulated)
Animal fat 10, 29
Hydrogenated 40
palm oil

Number in table: Reference

Table 2 Properties of vegetable oil fuels [2]

. Rapeseed
Properties D;esle ! Rape.sleed Pa?;n oil Methyl

ue oi oi Ester
Flash point 90-120 320-330
Net calorific
value (k/kg) 43126 36887 36553 37055
(A/F)st 14.37 12.53 12.42 12.48
Cloud point(°C) -4.0 5.0 27.0 -4.0
Density @ 15°C 904
(kg/m’) 820 921 (30°C) 885
Carbon (wt%) 87.5 78.2 76.49 77.06
Hydrogen
(Wt%) 12.5 11.71 12.11 11.91
Oxygen (Wt%) 0.0 10.09 11.40 11.03
Kinematic
viscosity @ 4.8 ;(;"ZZ 36302 6.37
15°C, mm®/s ( ) ( )
Average
molecular 226.0 951.4 842.1 290.1
weight (g/mol)
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Fig.1 Engine performance for rapeseed oil, palm oil, and diesel fuel [2]
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Fig.2 Comparison of spray with gas oil and rapeseed oil [12]
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Fig.3 Comparison of spray penetration [12]
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Fig.4 Droplet diameter distribution curves [2]
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6H,0 3C0,
Fig.5 Scheme of hydrodeoxygenation reaction [40]
Table 3 Properties of Hydrogenated Palm Oil [40]
Palm ?eyn‘lrt‘;d Palm Oil FDL‘IZ?GI
O | pamoit | ™ME | No2
Density (15°C)
kg/m® 915.9 785.2 876.1 821.6
Viscosity
(30°C) mm%s 4.15 5.65 3.32
Higher
Calorific Value 39.5 47.28 39.9 45.9
MJ/kg
Cetane Number 101 62 61
Carbon mass% 77.0 84.8 76.6 86.1
Hydrogen
mass% 11.5 15.1 12.2 13.8
Oxygen mass% 11.4 11.1
Sulfur mass% <1.0 <1.0 <1.0 4
Pour Point (°C) 25.0 20.0 12.5 -6
Cloud point(°C) 20.0 15.0 -30
CFPP  (°C) 22.0 11.0 -9.0
Distillation
°C) T10 284.5 333 205.5
T50 291.0 354 280.0
T90 301.0 359 327.5
Acid Value
(before test) 0.00 0.26 0.00
mgKOH/g
Acid Value
(after test) 0.03 10.4 0.07
mgKOH/g

V74 F) LkFEDPS, KFMBIEG (Bi/K : Dehydration)
& Wi B SO (Decarbonation) (2 & D 237 7 4 v R jRAlK
F, K, TR rBERT S, LS il & L CkFEL
IBAm AR, MR & U RS — A 3h & w7 Ei %
7, Z0fER, KBS 6 MPa, SIGHLE 260 °CRL_EIC
BWT, R—AMEERICoEI N, 85 % FREE DY
9 OKFALEEL S — 20, 10 % FEDK, 5% FED N
A (COz CHa, CsHg) D3EMT 22 LZWMEL TS, R
3 CARFACIR S — LI OREMEIR Z 7R 3. £ 3 ITIZE{L
LR (115 °C, 16 BEEDEEHE N 7)) v 73R omEdl
(Acid Value) JIZ DFER B /R LTV %, KEALEE S — 23
13 C15~C18 DEFIRIKAAKE THEL S 41, BEIHNIT P
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NOx 1Z#Y 5 % HM$ % 2 L3 EF SN TV 5[40]. 7z,
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THITHART 60 % MK T 5. MG 2L X —%0%1E, KFE
MQB»N—lﬂH?%7S%,/v—AMH%MET%96Nm L
HTR 2% TH2ZEMFEHEINTVDS
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