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Multi—Zone Model Approach to the Prediction of Combustion
Process and Exhaust Emissions of Reformed Methanol Fueled S.I. Engine

Yo Han Chi, Eung Seo Kim

ABSTRACT

Multi-zone model is applied to the spark ignition engine fueled with neat methanol and-
reformed methanol, which is formed by mixing pure reformed methanol obtained by dissocia-
ting liquid methanol into hydrogen and carbon monoxide,and neat methanol, to model the
combustion process in the cylinder and predict the concentration of NO emissions.

Exhaust gas was used as heat source for dissociating neat methanol into reformed methanol
and the modeling was performed by comparing the cylinder pressure and combustion rate
obtained from experiments and calculation, '

Calculated temperature distribution in the cylinder indicates that there is temperature
difference between the spark plug and the opposite sides, the former is about 350-450 K higher
than the latter. '

Flame propagation velocity of reformed methanol is 1-3 m/sec faster than that of neat
methanol as a result of the combustion of the hydrogen in the reformed methanol.

Calculated NO concentration is about 10% higher than that of experiments.
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:gsingle cylinder E/G

a j :combustion analyzer
b :E/G dynamometer k :spark advance meter
¢ :fuel system 1 :tachometer

d :intake system m: spark advance, meter
e ! cooling system n: pressure transducer

f :lubrication system o : TDC & angle sensor
g :load control system  p:light source

h :exhaust gas analyzer q:air surge tank

i > muffler r ! inclined manometer

Fig.1 Schematic diagram of experimental
apparatus
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Table 1. Specification of reformer
Dimension(HX WX L mn) 290 x190x 184
Total Weight (kg) 22.5

Volume of Fuel Path(ce) | 2.655
Catalyst Volume(ec) 1,000
Material of Fuel Path Stainless Steel
Material of Exhaust Gas | Steel

Path

No.of Tubes 23

Size of Tube (Quter Dia./ | 22.3/L0
Thickness, mm)
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Fig.3 Schematic diogram of reformer
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Table2. Experimental condition

Methanol and. .
Fuel Reformed Methanol

Engine Speed 1500, 2000, 2500 rpm
Excess Air Ratio| 0.8 0.9, 1.0, 1.1, 1.2
Spark Timing | 155 20% 255 30°BTDC
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Table 3. Reaction rate constants

Reaction Rate constant (W
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