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A Study on Combustion Characteristics of Methanol Blended Fuel in
Constant Volume Combustion Chamber

Haeng-Muk Chot

Abstract : The result of combustion experiment by using the methanol-gasoline blended
fuel showed that the supplying pressure appeared the maximum pressure between
equivalent rate 1.1 and 1.2, and the evaporation of the fuel has been known to have
been greatly influenced by surrounding temperature and the combustion chamber
temperature after being injected from the injector. And it is confirmed that the rate of
evaporation had been suddenly dropped according to the temperature in the combustion
chamber though the injected fuel had been fully evaporated. Such tendency has visibly
appeared when the zone is leaner, and we recognize that the rich fuel supply is needed

in the operation of cold operating.

Key words : Constant volume combustion chamber(ZAd47]), Mixture(E%71), Combus-
tion characteristic(@4%4)). Premixer(dd44)
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Table 1 Propeties of methanol blended fuel. (293°K)

Unit |Gasoline| M10 | M20

| Spec. aravity Kg/m® | 0.702 |0.710| 0.725

Stoich. ratio - 14.7 |13.65( 13.05

-+ —
Latent Heat |Kcal/kg 75 98.42|120.30
Low heating

value Kcal/kg| 10,500 |9.843! 8,210
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Fig. 1 Gasoline and Methanol Stoichiometric"”
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D Temp. Controller @ Power Supply

® Charge Amplifier @ A/D Converter

® IBM PC-586 ® 1/0 Board

@ Amplifier (PCLD-789) ® Vacuum Pump
@ Ignition System {0 Battery

@ Premixer @ Air Comp.

@ Inj. System (@ Combustion Chamber

® Heater
Fig. 2 Schematic diagram of experimental
apparatus
Intake valve

Exhaust valve

Fig. 3 Schematic diagram of constant volume
combustion chamber
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@ Adaptor

@ Valve
@ Stainless pressure gauge

@ Thermocouple

(® Mixture control valve

® Temperature control unit

Fig. 4 Schemetic diagram of premixer
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Table 2 Experimental conditions of mixture fuel

Equvalent ratio 0.8~1.3
Initial pressure(bar) 1.2, 3
Combustion chamber 353. 313

temperature ("K)

Premixture chamber

temperature("K) 433, 353, 333, 313

Plug gap(mm) 1.5
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Fig. 6 Combustion pressure with initial mixture
pressure
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Fig. 7 Effect of equivalence ratio on time
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