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Abstract — A study of the performance effect of Indolene-Methanol Plus High Alcolhols (MPHA) has been
completed. The study invested the measurement of performance parameters. The performance parameters
measured are minimum advance for best torque (MBT) spark timing, power output and thermal efficiency.
The alcohol concentration was varied from O to 100 percent by volume in clear Indolene. The performance
parameters were measured using a single cylinder spark ignition engine at different compression ratios. The
results of the performance measurements indicated that Indolene-MPHA blends have a higher MBT spark
advance, similar power output and lower thermal efficiencies than Indolene-Methanol blends.
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Table 1. Fuel inspection data.
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Property Indolene  Methanol  Ethanol ~M-Propanol - Isobutanol
Formula CH,OH C,H,OH C,H,OH CH,CH(CH,)CH,0H
Specific gravity (15.6°C/15.6°C) 0.75 0.793 0.8111 0.8045 0.8030
Boiling temp (°C) 27~220 64 77 97 108
Flash Point (°C) -7 12 20 27 35
Autoignition temp (°C) 257 --- --- - -
Vapor pressure at 20°C (kg/cm?) --- 97.68 48.1 14.9 8
MMHG Flamability limits (%) |—rbor 7 5 137 106
lower 1.3 6.0 33 2.1 1.7
Vapor density (air=1 condition) 3 1.1 1.3 2.1 2.5
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Fig. 1. Layout of test rig.
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Table 2. Experimental test matrix. 70
5:1 ~— INDO + NETH
. ~a— [NDO + MPHA|
6:1 60
Compression
Ratio (CR) 7:1
50
KLCR (Knocking limit Sy

compression ratio)

2
/

Spark timing (deg.BTDC)

Indolene+30% Methanol 44—
Indolene+50% Methanol »
Indolene+70% Methanol
Indolene-Alcohol 100% Methanol 20
Blend 0 10 20 30 40 50 60 70 8 90 100

Indolene+30% MPHA
Indolene+50% MPHA
Indolene+70% MPHA

Fraction of Alcohol (%)

Fig. 2. MBT spark timing at CR=5:1.
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Table 3. A summary of general operating condition. ~ 60
Spark timing MBT E
Intake air temperature 20£1°C §, 50
Equivalence ratio (A) 1+0.02 g
40
Engine speed 1000 rpm ;
X - A
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Fig. 5. MBT spark timing at CR=KLCR.
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Table 4. Knock limited compression ratio.

Knock limited

Indolene-alcohol blend . .
compression ratio

Indolene+30% Methanol 8.5
Indolene+50% Methanol 10
Indolene+70% Methanol 10
100% Methanol 10
Indolene+30% MPHA 8.87
Indolene+50% MPHA 10
Indolene+70% MPHA -
100% MPHA -
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Fig. 6. Brake power at CR=5:1.
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Fig. 7. Brake power at CR=6:1.
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Fig. 8. Brake power at CR=7:1.
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Fig. 9. Brake power at CR=KLCR.
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Fig. 10. Fuel consumption at CR=5:1.
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Fig. 11. Fuel consumption at CR=6: 1.
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Fig. 12. Fuel consumption at CR=7:1.
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Fig. 13. Fuel consumption at CR=KLCR.
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Fig. 14. Thermal efficiency at CR=5:1.
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Fig. 15. Thermal efficiency at CR=6:1.
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Fig. 16. Thermal efficiency at CR=7:1.
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Fig. 17. Thermal efficiency at CR=KLCR.
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