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7Ve 3t U3 AR AE Z70 thske] conventional 142 749 B20 & ULSD Xt} PM 2 A A &34,
NOx += ©o] m&E= At LTC A49] %9 B20 = ULSD XUt} PM % NOx Aol ®atrt.

Abstract: This study aims to investigate the effects of soybean biodiesel fuel on exhaust emissions with regards to two
combustion modes: conventional combustion(existence of PM-NOj trade-off behavior) and low temperature combustion(LTC)
ina 1.7 L common rail direct injection diesel engine. As compared to conventional combustion, LTC was achieved by adopting a
heavier exhaust gas recirculation and strategic injection parameter optimization. Two sets of fuels, ie. ultra low sulfur
diesel(ULSD) and 20% volumetric blends of soybean biodiesel with ULSD(B20) were used. Regardless of the fuel type, in LTC
the simultaneous reduction of PM and NO, was observed and both levels were significantly lower than in case of conventional
combustion. Under the given engine operating condition in the case of conventional combustion, B20 produced less PM and
more NOy than ULSD. In the case of LTC combustion, B20 produced more PM and NOx than ULSD.
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Table 2 Fuel specifications.

Properties ULSD Soybean B100
Oxygen (% mass) 0 11.1
Cetane Number (-) 43.0 59.0
Specific Gravity (-) 0.845 0.885
Viscosity (cSt) 2.3 4.2
Lower heating value
(MJ/ke) 429 40.3
o 10% 204 310
Distillation
. 50% 251 345
°O
90% 311 349
Sulfur [ppm] 8.3 0.8

Conventional 449 LTC <4409 3oy 1500 Table 3 Engine operating parameters.
. . . Combustion mode | Conventional LTC
Table 1 Engine specifications Speed (rpm) 1,500 1,500
Bore (mm) 80 BMEP (bar) 2.6 2.6
Stroke (mm) 84 SOI (OCA ATDC)
Displacement (liters) 1.7 (pilot/main) -18.2/-2.0 NA/-8.0
Number O.f Cyhnc'lers 4 Intake oxygen (%) | 20+0.2 16.0+0.3
Slolmp ressugl ?a‘zo 11.5 Rail pressure (bar) | 320 580
aLves per Lynee EGR rate (%) 13 ~16 39~ 43
Piston Bowl Re-entrant Ttk told
fu.el Injection System Common rail pr; ez szr o (kr;i;u o 103 99
njector: o
Dia. (mm) x no. of holes 0.169x 6 Tintake (°C) 36~ 42 79~ 84
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Fig. 1 Heat release rate analysis at 1500 rpm 2.6 bar
BMEP condition with conventional combustion
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Fig. 2 Heat release rate analysis at 1500 rpm 2.6 bar
BMEP condition with LTC combustion
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Fig. 4 NOx emissions for two combustion modes,
conventional combustion and LTC combustion at
1500 rpm, 2.6 bar BMEP
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