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Abstract : This study describes the characteristics of combustion and exhaust emission in the special engine applying a

fuel reactivity controlled compression ignition (RCCI) concept with two different energizing type (solenoid and

piezoelectric) injectors for diesel injection. A diesel-gasoline mixed dual-fuel reactivity controlled compression ignition

concept is demonstrated as a promising method to achieve high thermal efficiency and low emission in internal

combustion engines for transportation vehicles. For investigating the combustion characteristics of RCCI, engine

experiments were performed in a light-duty diesel engine over a range of injection timing and mixing rate of gasoline in

mass. It was investigated that by increasing the nozzle hole diameter, increasing the combustion pressure and the net

indicated mean effective pressure. NOy and soot can be reduced by advancing start of injection in 84 mixing rate of
gasoline in mass. The resulting operation showed that light duty engine could achieve 48 percent net indicated
efficiency and 191[g/kW-hr] net indicated specific fuel consumption with lower levels of nitrogen oxides and soot.

Key words : RCCI(Reactivity Controlled Compression Ignition, RF-8-#] $}=2}3}), Dual-fuel(2%5 $15), Injector
(14 E), LTC(Low Temperature Combustion, A<= $12~), Start of injection($1 SE-AFA] 7])
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Table 1 Engine specifications

Parameters Nominal values
Engine type DOHC direct injection
Bore / Stroke [mm] 82/90.4
Connecting rod [mm] 161
Compression ratio 15.24
Displacement [cc] 478
Piston bowl type Mexican-hat

Swirl ratio 1.8~5.5

IVO /IVC [ATDC] 344 /-132
EVO /EVC [ATDC] 112 /-388
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Fig. 1 Schematic diagram of experimental setup
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An Experimental Study on RCCI(Reactivity Controlled Compression Ignition) Combustion of Dual-fuel due to Injector Characteristics

Table 2 DI and PFI injector specifications

Parameters Property
Injector manufacturer BOSCH
DI- Nozzle 6x164/m
solenoid Spray angle 144°
Steady flow rate@ 100bar 880[cc/min]
Injector manufacturer DENSO
DI- Nozzle 8x128um
piezo Spray angle 130°
Fuel quantity@400bar, 0.79ms 30 [mm®/st]
Injector manufacturer BOSCH
Nozzle holes 3
PFI
Spray angle 15°
Steady flow rate@5Sbar 750[cc/min]

Piezo Injector Solenoid Injector

Piezo Stack

Solenoid — 7/

I=F
b=

__— Control Valve

._Nozzle Needle

Fig. 2 Structure of piezo and solenoid injectors
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Table 3 Operation conditions for dual-fuel RCCI

Items Conditions
Engine speed [rev/min] 1900
Net IMEP [bar] 5.4~5.8
DI injection pressure [bar] 800
PFI injection pressure [bar] 5
Intake temperature [°C] 65
Boost / Exhaust pressure [bar] 13/15
EGR [%]/ Swirl ratio 0/15
Equivalence ratio 0.32~0.33
Total fuel injection [mg/cyc] 14.5
Premixed gasoline [% mass] 84
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