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A Study on the Flame Behavior of Substitute Fuel of Gasoline Engine

Jung-Kyu YANG* and Jung-In Ryuss

The purpose of this study are to investigate the characteristics of the flame behavior of gascline- _

methanol blended fuels in spark ignition engine.

Tonization probe were installed at the cylinder head and piston in order to measure flame speed.

Other parameter such as engine performance, fuel consumption rate and exhaust gas were measured.

The results were as follows.

1. In the case of increase methanol contents in blend fuel, flame propagation speed were increased,

and thermal efficency of the engine were increased due to decrease of energy consumption rate.

2. In the case of fixed equivalance ratio, NOx in exhaust gas were increased in accordance with

increase of spark advance, and mean effective pressure were decreased in accordance with increase

of methanol contents.

3. CO and HC concentration were decreased in accordance with increase of methanol contents.
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Fig.1. Test cell installation and instrumentation,

Table 1. Engine Specification

Piston displacement(cc) 468

BoreX Stroke(mm) 85X82.5
Compression ratio(Variable) 4~10

Max. Out put (Ps/rpm) 3bhp/1500rpm
Ignition timing 20° BTDC
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Table 2. Properties of gasoline, methanol and blend fuels

B Fuels Gasoline
PrOpertie\ Iso-Octane

Methanol RG9"/1‘45/ RG80/M5/ RG70/M13/ RGGO/M21/  RG50/M40)

THF15 THF17 THF19 THF10/W1
Formular CsHis CH;0H C7.45H16.800.1 Cr.05H15.600.2 Co.a1H14.500.5 Cs.77H13.206.¢ Ce.sHir.400.51
Molecular Weight 114 32 107.8 103.6 96. 2 88.8 77.18
Specific gravity 0.7355 0.799 0. 7609 0.750 0.751 0.760 0.7703
(15°C)
Stoichiometric air/ 15 6.42 14.65 14.04 13.6 15.1 12. 68
fnel ratio
Calorific value 10, 500 5,300 9, 400 8,900 8,200 7,825 7,133
(Kcal/kg) .
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Table 3. Specification of Methanol

Items Contents
Assay(CH;0H) Above 99.0 v/v%
Water below 0.3 %
Non-Volatile matter below 0.003 %
Free acid(CH; COOH) below 0.004 %
Free alkli(NHj) below 0.005 %
Acetone, Aldehyde(CH;COOH;3) below 0.005 %
Specific gravity below 0.799 %
Boiling range(64-66°C) Above 95.0 v/v%

Table 4. Specification of Tetrahydrofuran

Items Contents
Formula C4HO
Molecular Weight 72
Density(g/ml) at 25°C 0. 880-0. 883
Boiling range 65-67°C
Water 0.02%
Maximum Limits of Impurities 0.015%

Peroxide(as H,02)
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