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Abstract : Wood pyrolysis 0il(WPO) has been regarded as an alternative fuel for diesel engines. However, WPO is not
feasible for use directly in diesel engines due to its poor fuel quality such as low energy density, high acidity, high
viscosity and low cetane number. The most widely used approach to improve WPO fuel quality is to blend WPO with
other hydrocarbon fuels that have a higher cetane number. However, WPO and fossil fuels are not usually blended
because of their different polarity. Also, clogging and polymerization problems in the fuel supply system can occur
when the engine is operated with WPO. Polymerization can be prevented by diluting WPO with other alcohol fuels.
However, WPO-alcohol blended fuel does not produce self-ignition. Therefore, additional cetane enhancement to the
blended fuel is required to enhance auto-ignitability. In this study, WPO was blended with n-butanol and two cetane
enhancements(PEG 400 and 2-EHN) for application to a diesel generator. Experimental results showed that the
WPO-butanol blended fuel achieved a very stable engine operation under maximum WPO content of 20 wt%.
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Table 1 Fuel properties of test fuels
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Fuel LHV Water C H (0] Density Viscosity Cetane
ue (kl/g) (wt%) (wt%) (wt%) (wt%) (kg/m3) (mmz/s at 40°C) number
Diesel 42.6 - 85.0 12.6 - 821.0 2.7 52.6
WPO 15.9 33.6 41.0 10.1 48.8 1194.5 9.5 5~25
n-BtOH 33.1 <0.05 13.6 64.8 21.6 810.0 3.1 17.0
2-EHN 27.6 <0.1 54.9 9.7 274 970.0 1.8 (at 20 C) N/A
PEG 400 23.5 0.3 52.2 9.2 38.6 1130.0 40.4 N/A
Blend A 30.4 0.2 25.3 48.1 26.1 898.0 124 N/A
Blend B 29.6 1.1 26.7 454 27.5 917.2 12.7 N/A
Blend C 28.7 1.9 28.1 42.7 289 936.5 13.0 N/A
Blend D 27.8 2.7 29.4 39.9 30.2 955.7 133 N/A
Table 2 Compositions of blended fuels with different WPO Blonds | IT)
contents | © -
WPO n-butanol PEG 400 | 2-EHN .
Fuel @
(Wt%) (Wt%) (Wt%) (Wt%)
Blend A 0 70 25 5
Blend B 5 65 25 5 | ; Euc: p\:‘mo ‘
Blend C 10 60 25 5 . TP | Fustton vave
Blend D 15 55 25 5 © Intake | 5. Iniection pump
6. Exhaust gas analyzer
7. Opacity meter
D 8. Lambda meter
9. Laminar flow meter
st 1S & 5 vk shA R vl A 1) vl alste] A il
LR e S e . R P s sorr
2 Ae Al Al o] 7} a7 PARS]
A48 Al 2 (S0 o] A7} ol “E]—'_ Fig. 1 Schematic diagram of experimental setup
dEale] TS WAL A=E w57] S8
= BES-S AR 71550 % ~ 70 % S35kal o Table 3 Test engine specifications
A A A FwEek 2pe} A 58 BAgsHr] 913) 2 Specification Resource
Z5H9] e} 4 AI(PEG 400 2 2-EHN)E 718} Displacement 794 cc
Gt w3 Aw FF Al=we 7] 741 # b g 3 Cfl“dm 12
B Intake system Natural aspiration
7] 2ols _Z)‘_’(S‘]— s} 3} Gk)\l—z
I sls & _Oﬂ 500 ppm®| F&HHr @ ﬂ Bore x Stroke 80 x 79 mm
(Lubrizol corp.)& F7H4 o= H7beksith 7] Compression ratio 23
S5 =% 5EH2 PEG 400 2 2-EHN=-70:25: 594 Rated power 12.5/3000 (kW/rpm)
ZEH]| 2 E3ste] A ZE o JESF+= 5 wt% Generator rated output 8.5 kWe
O ZFA O 2 5 wt% ~ 20 wt% 2] v &2 E3E 3
deslfrel EFFel webd i Rk e FAHMSH o= DSl Aot wa B
erZom O Ane] Az 2 WE AnE 7] (Cha)7t AR T Aadel 7 1 5= 9] o
Fo=z A5 Hluslgt) Ade AlEE &3 o] B|l& &l Tzet A Y vl BEAL A~
g TASHE 7 RS EHVNE Table 20 veby A 71N DR B AGE AT Aol A
om 3t sl AR 5242 Table 19 F7FaFi Tk & gl e] ANefmel W vl gt <lzle] Fa
AFFS- Fig. 1 ¥ Table 31 22 YERNATE A4 &
22 MEuby e wAE] S8l AYn 2R 2ol 2
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Fig. 3 Indicated specific fuel consumption(ISFC) with various
test fuels according to generator outputs
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