g A mYstaraial A9 R A 4 8(2004)/9

A89 98 E4% AT B AT

A Study on the Fuel Characteristics and Engine Performance
of Indolene - Methanol Alternative Fuel
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Abstract

A study of the property and performance effect of Indolene - Methanol Plus High Alcothols (MPHA)
has been completed. This study invested the measurement of fuel properties and performance parameters.
The fuel properties investigated are distillation characteristics, heating value, flash point, specific gravity
and water tolerance. The performance parameters measured are minimum advance for best torque (MBT)
spark timing, power output. The alcohol concentration was varied from 0 to 100 percent by volume in

clear Indolene.

The measurement of fuel properties indicated that, in general,

water tolerance,
compared to Indolene - Methanol blends.

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.

Indolene - MPHA blends have higher
similar specific gravity, similar flash point and different distillation characteristics

F27%40o] (Key Words) : MPHA (Methanol plus high alcohols), CFR engine (Cooperative
fuel research engine), KLCR (Knocking limit compression ratio), BSFC
(Brake specific fuel consumption)
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Fig. 2 Measured and calculated higher
heating values of Indolene-MPHA blends
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Fig. 3 Water tolerance of Indolene-Alcohol
blends

Water Tolerance(%) by volume
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Fig.4 APl gravity of Indolene-Alcohol
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Fig. 5 Specific gravity of Indolene-Alcohol
blends

-2 Indolene-Methanol £33 vy ] Fwko]
a7 =

s

2.5 Stoichiometry

Fegujel dre 59 H/C vel dzto
th AukH o 2 Indolenedl Wg H/CE 1.86
o]z, vjetg&eolA 0.25 MPHA9|A 3.2690|c}.

up7IA R, AN E AR H/CH| & 9

&35ta ot Indolene® FHBlE 1456, &=F
e & A 6.43, MPHACI A 744680t}

Fig6e 42 &3 g9 424 Fdv 9
A3t BAGAh 4T Eu| &0 U}
ol wet A E F4 80 Indolene-MPHA
¥ 89 FAvlE= Indolene-Methanol EEE

b INDO + METH
~~#—INDO + MPHA

_16

2

D 14 Py N

[+]

ERY %'\‘\I

E 10 \‘I\\\\\

x N
8 -~
s ™

0 10 20 30 40 50 60 70 80 90 100
Fraction of Alcohol (%)
Fig. 6 Stoichiometric air to fuel ratio of
Indolene-Alcohol blends
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Table 1 Experimental test matrix

1
1
1

KLCR (Knocking limit
compression ratio)

Indolene + 30 % Methanol
Indolene + 50 % Methanol
Indolene + 7026 Methanol
Indolene-Alcohol 100 % Methanol
Blend Indolene + 30 % MPHA
Indolene + 50 % MPHA
Indolene + 70 % MPHA
100 %6 MPHA

|

Compression
Ratio (CR)

-~

Table 2 A summary of general operating

condition
Spark timing MBT
Intake air temperature 201 T
Equivalence ratio (\) 1 +002
Engine speed 1000 rpm
Intake air pressure wW. 0. T
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Fig.8 MBT spark timing at CR = 5 : 1
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Fig. 10 MBT spark timing at CR = 7 : 1
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Fig.11 MBT spark timing at CR = KLCR
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Table 3 Knock limited compression ratio

Indolene-alcohol blend Knock !1m1ted.
compression ratio

Indolene + 30 % Methanol 85
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. 12 Brake power at CR = 5 : 1
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Fig. 13 Brake power at CR = 6 : 1
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