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The Prediction of Emission Concentrations in Spark Ignition Engine
Using Methanol as a Fuel

Abstract

A prediction of emission concentrations was made by calculating chemical equilibrium
on the basis of an indicated pressure diagram in spark ignition engine using methanol as a fuel.

A prediction according to Otto cycle was also made and for carbon dioxide, carbon
monoxide and nitric oxide, emission test was performed using a conventional SI engine that
was modified a little considering fuel characteristics.’

An investigation was made for those three casesrtesults from an indicated pressure

diagram, Otto cycle and emission test.

A good agreement between the measured values and the predicted ones existed for
carbon dioxide and carbon monoxide, but not for nitric oxide. And good results existed for

the other emission concentrations,
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Table 1 Polynomial Coefficients
a b ¢ d e k he So
CO, |3.0959E00| 2.7311E-03 | -7.8854E-07 | 8.6600E-11{0.0 | 6.5839E00 |-3,9316E08 | 2.1380E 05
Co 3.3170E 00 | 3.7697E-04 | -3.2208E-08 | -2.1945E-12(0.0 | 4.6328E00 | -1 1381E08 | 1.9765E 05
HO | 3.7429E00 | 5.6559 E-04 | -4, 9524E-08 | -1,8180E-11]0.0 | 9.6514E-01 [-2.3894E 08 | 1,8883E 05
NO 3.5017E 00 | 2 9938E-04 | -8, 5880E-09 | -4.9036E-12(0.0 | 5.1135E00 | 8 9860E07 | 2.1076E 05
H, 3,4333E 00 [ -8.1810 E-06 | 9.6699E-08 | -1.4439E-1110.0 | -3.8447E00 | 0.0 1. 3068E 05
OH 3.5781E00 | -1.3664 E-04 | 1.6156E-07 | -2,5020E-11]0.0 | 1.4303E00 | 3,8869E (7 | 1.8370E 05
H 2,5000E 00| 0,0 0.0 0.0 0.0 | -4.5931E00 | 2. 1598E08 [ 1,1472E 05
0 2.7640E 00 | -2.5143E-04 | 1.0019E-07 | -1.3867E-110.0 | 3.7331E00 | 2.4677E08 | 1.6106F 05
0, 3.2530E00 [ 6.5235E-04 | -1.4952E-07 | 1.5390E-11|0.0 | 5. 7124E00 | 0.0 2.0514E 05
N: 3.3444E00| 2, 9426E-04 | 1,9530E-09 | -6,5747E-120.0 | 3.7586E00 | 0.0 1,9161E 05
CH,OH|2,8902E 00 | 3.9089 E-03 | -2. 1770E-07
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Table 2 Engine Specification.

Item Specification
Maker & model Nissan, L 14
Type 4cycle 4cylinder water cooled

Piston displacement, cc 1428
Combustion chamber type| Semi-spherical

Bore x stroke, mm 83x66
Compression ratio 9.0:1
Max, Torque, kg-m/rpm 11. 8/3600
Max. output, PS/rpm " 85/6, 000
Carburetor Two barrel
Valve timing
. In, open 8 BTDC
In, close 44° ABDC.
* Ex open” 50" BBDC
Ex close 10° ATDC
Ignition timing 5 BTDC
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Table 3 Specification of Emission. Analyzer.

Item Specification
CO : NDIR

. C0: : NDIR
Measuring Principle NO : CLD

THC : FID

Gas sampling ' Direct sampling

Accuracy & Repeatablity | £ 1%/FS

Drift + 1%/FS/ 8Hr

Speed of response 90% response within 1.3sec
Gas sample flow rate About401/min

Ambient eondition 5-40C

Power AC 100V£10V,

60Hz £0, 5Hz, 3KVA

Byt KenR #IBhRles Box muins
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Table 4 Specification of Engine Dynamometer

Ttem Specification

Model Water cooling
Eddy current type
Max. absorption power, PS 100

Max. absorption revolution, rpm| 7000

Brake arm length, m 0. 3581

Maker | Tokyo Meter

Table 5 Specification of other Measuring

Instruments,
Item Maker Capacity Usuge
P ghinkoh ) Cylinder
ressure ommuni- *
transducer cation 100kg / o pressure
Industry, Co. measurement
Strain 20, 000 Pressure
Yokogawa
amplifier microstrain measurement
Stor: Press
Oscilloscope Tektronix orage ressure
2.5 MHz measurement
Dead weight The Ashton Pressure
valve Co,
tester U.S.A. measurement
Digital Thermocouple, Intake menifold
Y.E.W. temperature
thermomerer CU/C,-50C~190C meuzuremenl
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CaH1+12.5(0,+3, 76N;)
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