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Relationship between Operating Conditions and Exhaust Gas Characteristics of Diesel Engines
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Bio Diesel Fuel (BDF) has attracted attention as a fuel alternative to petroleum. BDF contains a lot of oxygen, but
the ignitability is inferior because the viscosity is high compared with gas oil. However, the previous researches found
out that while gas oil and BDF are different fuel properties, the operating conditions to lose the remarkable difference of
the thermal efficiency and the exhaust gas characteristic when using these with Diesel engines. That is, the effects that
BDF has on the state of combustion and the exhaust gas characteristic of diesel engines are not clear. In this research,
operation characteristics were examined while paying attention to the PM exhaust characteristic that changed by the
combustion state by the performance examination of the diesel engine using BDF. As a result, it was clarified that more
excellent operating characteristics during BDF use than when gas oil used can be obtained in the operating conditions

with much supply fuel.
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Table 1 Specification of diesel engine used in performance examination®

Engine type Horizontal, water cooled, 4 stroke
Combustion chamber Direct injection (troydal type)
Cylinder  Bore and stroke [mm] Single / 102 x 105
Displacement [cm3] 857

Maximum power [kW] {PS} ° Engine speed [min] 12.5{17.0} 2400

Compression ratio 17.8

Air charging Naturally aspirated

Table 2 Specification of gas oil and BDF used as experimental fuel©.®

Ttem Gas oil BDF
Density (288K)  [kg/m3] 818 886
Kinematic viscosity (323K) [m2/s] 1.80x106 3.79x106
Flash point [K] 325 428
Oxygen content  [wt%] 0.26 11.24
Gross calorific value [kd/kg] 46.0x103 39.9x103
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Fig.1 Variations of brake thermal efficiency with fuel injection pressure measured by using gas oil and
BDF for the brake mean effective pressures 0.24MPa (left) and 0.47MPa (right)
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Fig. 2 Variations of cylinder pressure with crank angle measured by changing fuel injection pressure

This document is provided by JAXA.



EWEWREHRBE Z W7 4 — VT v T BT 2 RS & PR T AR o B R

F7o, EERMEDF U Th > THHERENT K 0 5 KRR X ORERBEE IR R 5 Z & nbnd. L<I2
BDF fi fIF D S i ABEE (M B RE 2 BEIY , Z O3B LA 213 LR L 2 &bas. ZoM
75 HIRBERE D LA & L 612 BDF ORBERIEEN S HES N TV D HDLEZLND.

3.3 MAHESEN EHSIRE

PRERBROFER L 0, =2 ¥ ElfisEk 2200min?, IEMEEAZIE 0.24MPa 35 KO0 0.47TMPa (238 TS
X OVBDF % FH\WCREE S S OE T L7256 OPERIRE D2 b % Fig. 3 127

Fig. 3 £V, EEHIRE, BDF IR & $12, AMTOHEKITHEONEERURED EH L TWD Z Ehbnd. Zh

IHEABRBIASEEIIN L, RBEIC KA REENHIN L T\ D Z L Z2Rd. £/, BRENERE O EH & & bIcHERIE
EZ LT B2 3D, ZUE, EEORMEIZ LD AR 705 & & BTN BIIRICE T 5
2O ThHEEZLND.

W R & BDF R 2 Lhlg 95 &, SAMTEIRIZBW T, TR ENE §HE ) 20KV 40MPa D54 13
FEAEENIRNE OO, BDF EHREOPERGRE DS R Z FEl> Tnd Z &R0 5. ZHUTRBERE D

R, & <2 BDF O35 KPENSE SN D 720 BEN 2 T LT D Z L &R

850 ¢ : : : : 850 ¢ :

[ _Engine speed:2200min’! F 0.

5 800 [ Brake mean effective pressure:0.24MPa 5 800 b =

— 1750 F — 1750 F

g . g .

3700 | 3700 | -

« F « F -~

@ 650 @ 650

g' E g' E

2600 | 2600 |

3550 |~ -®Gasoil -O-BDF 2550 - -®Gasoil -O-BDF

w0 E % E

w 500 | w 500 |

g : 8 :

5450 k- 5450 |

IIE 400 ‘?*”*“\—O-—————-—-— o IIE 400 |- Engine speed:2200min’ 1
E i Brake mean effective pressure: :0. 47MPa

30 B i 3850 B i i —
30 35 40 45 50 55 60 30 35 40 45 50 55 60
Fuelinjection pressure [MPal Fuelinjection pressure [MPal

Fig. 3 Variations of exhaust gas temperature with fuel injection pressure measured by using gas oil and
BDF for the brake mean effective pressures 0.24MPa (left) and 0.47MPa (right)
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Fig. 4 Variations of air fuel ratio with fuel injection pressure measured by using gas oil and BDF for the
brake mean effective pressures 0.24MPa (left) and 0.47MPa (right)
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Fig. 5 Variations of NOx concentration with fuel injection pressure measured by using gas oil and BDF for
the brake mean effective pressures 0.24MPa (left) and 0.47MPa (right)
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Fig. 6 Variations of PM emission with fuel injection pressure measured by using gas oil and BDF for the
brake mean effective pressures 0.24MPa (left) and 0.36MPa (right)
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Fig. 7 Variations of mass fraction of the sulfate, soot and SOF contained in PM with fuel injection pressure

measured by using gas oil (a) and BDF (b) for the engine speed 2200min!
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