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Fundamental Study of Combustion Characteristics of Biodiesel fuel

Jiro SENDA, Teppei SUZUKI

Recently, biodiesd fuds have been recognized as an environmentd friendly dterndive fud for diesdl engines From the
previous research, the authors have reported that NOx emisson of biodiesd fuds was dightly increesed, but PM emisson of
biodied fuds was decreasad then thet of gas oil using aDI diesdl engine In order to darify the soot formation process it is
necessaty to get more information on the mechaniams of in-cylinder flame combusgtion process and soot formation process of
biodied fuds In this gudy, argpid compresson and expanson meachine (RCEM) wes gpplied to Smulate DI diesd engine
combudtion process The flame charateridics were invedtigated by two-color method, and detailed soot formeation process wie
detected by using of lasar-induced incandescence (LITN. A DI diesd enginewas gpplied toinvedigate emisson characteridics
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Table1l Fud properties Table2 Expeimental conditions
. | Biodiesel fuel |i-Bio diese fuel i
JSNo.2 Gasail (B100) (i-BDF) Equivalent crank speed 200 [rpm]
Density [kg/md] @30 838 887 — 889 825830 Water jacket temperature 353[K]
Kinematic viscosity [mm?/s] 28 55 32-45 Compression ratio 15
Cetane Index 55-56 51_52 5254 Injection nozzle dimension d,=¢ 0.18[mm], | /d,=4.17
Flash point [K] 332-341 471-473 322-323 Injection pressure 20[MPd]
Distillation T10  [K] 488 —498 606 — 616 451463 Injection quantity 10.0+ 1.0 [mg]
Digtillation T50  [K] 548 — 558 609 — 619 480518 Injection timing 5.0+ 0.25[deg.CA BTDC]
Digtillation T90  [K] 605— 618 628—641 581 — 598 Excess - air ratio 25
Clog point [K] 264-271 267270 231-232 Ambient temperature at injection 750 [K]
Carbon [mass%] 86.7 77.1-77.9 Ambient pressure at injection 3.2[MP4q]
Hydrogen [mass%)] 128 117-118 Initial cylinder pressure 0.1[MPq]
Oxygen [mass%] 111-112 Fuel temperature Tra = 313[K]
Sulfur [mass%] | 0.02-0.05 0.0001 0.002-0.020 Fuel Gas oil, B20, B100, i-BDF
Caorificvaue  [MJkg] 445-455 37.7 44.0-45.0
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Fig2 Didillation temperatureof tes fues Fig3 Optical sygem for two-color method
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Table3 Spedfication of tet engine

Engine type Air cooled 4cycle Diesel Engine
Injection pump type Bosch type
Combustion system Direct injection

Bore x stroke ¢ 78x 62 [mm]
Displacement volume 296 [cc]
Equivalent rated speed 3600 [rpm]
Engine output (standard) 4.4 [kwW]
Injection timing (FID) BTDC 14 [deg.CA] + 1 [deg.CA]
Injection duration 20 [deg.]
Injection quantity 17.5 [cc] /1000 [ST]
Nozzle hole number / diameter 4/0.21 [mm]
Nozzle opening pressure 20.6 [MP4q]

Table4 Experimental condition

Displacement volume

296 [cd]

Borex Stroke $78x 62 [mm]
Combustion chamber shape Toroidal Type
Top clearance 0.6 [mm]
Compression ratio 19.0

Injection timing 14 [deg.CA BTDC]
Engine Load 11,23,43,55,66, 76, 88 [%]
Fuel Gasoil , B20, B100, i-BDF

Time after injection start [ms]
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Figh Comparison of combusgtion characterigtics
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Fig6 Temporal changein flamegructureby two-color method

Fig.7 Tempora changein flametemperature
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Fig10 Combustion and emisson charadterigtics HC
with engineload in engineexperiments
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