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A Study on Cellulosic Liquefaction Fuel for Diesel Engine
Influence of Mixing Ratio of Cellulosic Liquefaction Fuel on Engine Performance
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Abstract: The cellulosic liquefaction fuel (CLF) is made from woods by the direct liquefaction process and coconuts-oil methyl ester

(CME) was used to mix CLF and diesel fuel. The purpose of this study is to analyze the ignition characteristics and performance of
CLF-CME-diesel fuel blends. When CLF was mixed, the crank angle at ignition was delayed in low load condition. However, the

ignition delay was improved as a load increased. CLF hardly influenced the engine performance even if the mixing ratio was

increased up to 20 [wt.%]. However, NOx emission increased slightly but smoke decreased, when mixing ratio of CLF increased.

1. £AME

AMFETIE, AMEZEZERIEZ LRk Lzt re
— IR EREN (Cellulosic Liquefaction Fuel, LLT CLF)%
Sy RERERIPH 200-250 ['C](CLF1), 250-300 [*C](CLE2)IZ %y
BL, JEfEs KR BN ZIE L 7= CLF 50 L OV &
DIRAEEZRAGNCTHZ LA HE L. £ CLF ¥
STERTITEM B AT, FIRICB W TR & 528
WIRA LW, a3ty YA A L AF LT AT L
(coconuts-oil methyl ester, LA T CME)® % M v T iH
-CME-CLF IR& K& U CIEMS BRI L. ©

2. FEREEE K OY5E

FERITIE, K 4 VA 7 VESEEERT «— 8
B, BEACE 309 [cc], EAELEL 18.4:1, PREMEH A 1621 [deg.
BTDC]% =, 5 EHTI-CME-CLF {REAEFC
HY, BABRETN D CLF, CME E®IEAEIA2ThZENn
0-20 [Wt.%]E T 5 [wt% AL S W7o, F 1 KUK 21,
B, CME MUY CLF 85 OB 24, FHRIE
HERAIEIEEL 2600 [rpm]OD7E HIEHEED T CITVY, IEBRTE
HZNETT 100 KT 700 [kPa]iZ CHERIMERE 2 HIE L7=.

Tablel Fuel properties
Properties Diesel Fuel | CME |CLF1 |CLF2
Higher heating value
[MJ/ke] 45.38 3798 | 29.47 | 30.89
Density [kg/m’] 838 872 | 1056 | 1062
Carbon [wt.%)] 86.1 72.8 | 67.71 | 69.44
Hydrogen [wt.%] 13.7 11.7 | 777 | 793
Oxygen [wt.%] <0.1 153 | 24.53 | 22.64
Table 2 Main components
Main components
CME Lauric acid, Myristic acid, Palmitic acid
CLF1 p-methylguaiacol, p-ethylguaiacol,
2,6-dimethylnaphthalene
CLF2 p-methylguaiacol, guaiacol, p-ethylguaiacol
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Fig.2 Maximum combustion pressure and crank angle at
ignition as a function of mixing ratio of CLF.
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Fig.3 Engine performance as a function of mixing ratio of CLF

at 700 kPa of brake mean effective pressure.



