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Operating parameters Values
Methane mass flow rate 79 ~ 102
(mg/s)
N-heptane mass flow rate 0.86 ~ 6.64
(mg/s)
EGR (%) 0-10-20-30-40
Lambda 1.28 ~ 2.72
DI timing (bTDC) 25-20-15-10
Engine speed (rpm) 700
Intake temperature (K) 425-516
Intake pressure (kPa) 129.5-134.7
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RCCI Reactivity controlled Compression Ignition
PCCI Premixed Charge Compression Ignition
BD Burn duration
SOC Start of combustion
SOl Start of injection
CA50 50% of fuel burned
CFD Computational fluid dynamics
MMZM Modified multi zone model
EGR Exhaust gas recirculation (Mass base)
EVC Exhaust valve closing angle (Degree)
EVO Exhaust valve opening angle (Degree)
IVC Inlet valve closing angle (Degree)
IVO Inlet valve opening angle (Degree)
K Thermal conductivity (Jm/s. K)
L Length of combustion chamber

(volume/cylinder head area) (m)
P Pressure (Pa)
RC Connecting road length (m)
rpm Engine speed (revolution per minutes)
S Stroke (m)
T Temperature (K)
t Time (s)
TDC Top dead center (Degree)
\Y Volume (m3)
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A modified multi zone model (MMZM) is developed for RCCI' engines
simulation. The CFD model is used to predict the evaporated n-heptane
stratification to introduce as input to the MMZM to predict the SOC
(start of combustion) and CA50 with sufficient accuracy. In the next
step, a physic-base model is developed for SOC prediction and
parameterized with 70 multi-zone results and validated using the
same results and extra 25 experimental data. The model prediction
average error for 95 steady-state operating conditions is below 1.2
CAD. Also, a modified fuel burn rate model is developed for predicting
50% of fuel mass burn and burn duration. Predicted results are in good
agreement with all multi-zone results and operating conditions in
prediction of both CA50 and burn duration. The MMZM can predict
CA50 and burn duration with acceptable accuracy as the average error
are about 1 CAD and 1.2 CAD.
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