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EXECUTIVE REPORT

1. PRINCIPLES AND RATIONALE

Nowadays, FFV conversion kit for ethanol fuel
mixtures has been developed. As part of government
effort to ensure efficient and sustainable ethanol fuel
mixtures use in logistic and in other field of
application, the Department of Alternative Energy
Development and Efficiency (DEDE) found it necessary
to conduct a study to the potential of ethanol as an
alternative fuel, in terms of the corresponding engine
performance, fuel economy and effects on
deterioration of parts due to ethanol blended fuels.

Consultant team, consisting of researchers from
National Metal and Materials Technology Center
(MTEQ) was hired to conduct this study on the field
test in terms of usage of ethanol blended fuels in
motorcycles. Main objective of this project is to study
the effects of different lubricants provided by 7
manufacturers on the deterioration of metal parts,

the fuel economy, and the vehicle acceleration.

2. OBJECTIVES
1) To conduct the survey of the best-selling
lubricant based on voices of motorcyclists in
order to select for the test
2) To compare the vehicle acceleration of the
motorcycles equipped with FFV conversion kit
3) To conduct a fuel economy comparison
between different lubricants for motorcycles
4) To study the effects on deterioration of parts
blended fuels

due to ethanol between

different lubricants for motorcycles
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(1) Honda 4T JASO MA 10W-30

(2) Castrol Power 1 4T 10W-30

(3) Shell Advance AX5 4T 15W-40

(4) Valvoline Champ Extra 4T 10W-30
(5) PTT Challenger 4T SAE 10W-40
(6) Veloil 4 Cycle Racing SAE 10W-40
(7) Yamalube 4T Single Grade SAE 40

3. METHODS

3.1 SELECTION OF LUBRICANTS

The selection of lubricants considered in this
project is carried out based on survey of the best-
selling lubricant based on voices of 550 motorcyclists
from Bangkok and near regions. As for the selection of
motorcycle samples, the study relied on sale
statistics such as lists of the most popular motorcycle
brands and models, producer surveys, and online
rankings. As a result, a total of 7 samples were

selected as followed:

(1) Honda 4T JASO MA 10W-30

(2) Castrol Power 1 4T 10W-30

(3) Shell Advance AX5 4T 15W-40

(4) Valvoline Champ Extra 4T 10W-30
(5) PTT Challenger 4T SAE 10W-40
(6) Veloil 4 Cycle Racing SAE 10W-40
(7) Yamalube 4T Single Grade SAE 40
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Figure 1 Selection of lubricants
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3.2 DESIGN OF EXPERIMENT (DOE), QUESTIONNAIRE AND
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USER MANUAL

A total of 2 volunteers have been designed
to test continuously in the distance of 2,000 km for
each lubricant. Among the test, they have to record

when fuel added.
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Figure 2 Example of user manual

a

99UN30ll&31 FFV CONVERSION KIT

3)
See

f

o

gunsalinifin GPS

»oow
A W
h))
2&&

f

v
o

SUN 3 NMsAnfsynaunsalid@sy FFV conversion kit

U 9 9

Figure 3 Installation of FFV conversion kit
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3.3 INSTALLATION OF FFV CONVERSION KIT

3.4 INSTALLATION OF GPS-TRACKER

JU7 4 fhegreyngunsaliniiin GPS
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Figure 4 Example of the installed GPS-Tracker

3.5 VEHICLE ACCELERATION TEST

To study the potential of ethanol as an
alternative fuel, in terms of the corresponding engine
performance in motorcycles equipped with FFV
conversion kit, the objective evaluation based on the
measured vehicle acceleration is considered. By

means of the GPS-Tracker, the time period required

Falus lunsalnlduniunaodulaTeasusdnenisg lu  to reach the travelling speed of 50, 60, 70, 80 and 90
ANUATAINTSIFUTUTTOTNTEULUADI km/h from standstill were measured.
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Figure 5 Example of the recorded speed and position data using the GPS-Tracker
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3.6 FUEL ECONOMY TEST

A total of 2 volunteers have been tested

continuously in the distance of 2,000 km for each

lubricant.
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Figure 6 Example of fuel economy data collection
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3.7 EFFECTS ON DETERIORATION OF PARTS DUE TO

ETHANOL BLENDED FUELS

The 100 cc of used lubricant was sampled at
every 1,000 km driving distance. The lubricant sample
analysis is performed in the laboratory to determine
the lubricant condition, the contamination and the
wear condition of the parts of the engine, clutch and

transmission based on ASTM standards.
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Figure 7 Sampling of used lubricant
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4. RESULTS AND CONCLUSION

4.1 ENGINE PERFORMANCE TEST RESULT

In this study, the engine performance test is
performed in to compare the effects of different
lubricants. Based on the results, the difference of
time required to reach the aimed speed from
standstill by using different lubricant is quite small.
The maximum difference of the period of about 2
seconds is measured. It can be concluded that the
type of considered lubricants is irrelevant to ratings of

the acceleration in this case.
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Figure 8 Comparison of the vehicle acceleration from 0-50 km/h
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4.2 FUEL ECONOMY TEST RESULT

Due to the maximum 5% difference of the

distance-fuel volume-ratio or about 2 km/liter
difference between 7 different lubricants. It can be
concluded that the lubricant types considered in this
study are irrelevant to the fuel consumption of the

engine with E85 fuel.
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Figure 9 Comparison of E85 fuel economy (km/liter)
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4.3 EFFECTS ON DETERIORATION OF PARTS DUE TO

ETHANOL BLENDED FUELS

Durability testing of the motorcycle samples

involved determination of wear metals and
contaminants in used lubricants according to standard
test method ASTM D-6595, the acid and base
numbers of the used lubricant according to standard
test method ASTM D-974 and the kinematic viscosity
of the used lubricant according to standard test

method ASTM D-445.
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Based on the ASTM D-445, the acceptable
kinematic viscosity at 100°C should not exceed 20%
different from the substrate. This is found in 5 types
of 2,000 km used samples, i.e. A-Lube, B-Lube, D-
Lube, E-Lube, and G-Lube.
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Figure 10 Comparison of the viscosity of 7 lubricants
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Figure 11 Comparison of coarse wear particle of iron
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Based on the ASTM D-6595, the coarse wear
metals particle number of the iron should be lower
than the threshold of 20 ppm. This is found in only D-
Lube on 2,000 km usage. While as coarse wears of
aluminum and copper are detected slightly higher
than the thresholds in some samples. The amount of
other coarse wear metal particles such as Chromium,
Lead, Tin, Nickel, Silver, Molybdenum and Titanium is
in average lower than the threshold. Thus, the normal

abrasive wear is determined.

Based on the sgiven results of wear and
lubricant conditions, it was suggested to perform the
lubricant change in different period for E85 usage in
motorcycle. By using B-Lube, F-Lube, and G-Lube as
lubricant, the oil change should be done at travelling
distance of 1,000 km. In case of A-Lube, C-Lube, and
E-Lube, the lubricant can be changed at 2,000 km.
While D-Lube can be changed after 2,000 km.

B-Lube / F-Lube / G-Lube

1,000 na.

2,000 na. >2,000 na.
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Figure 12 Suggestion of the oil change period of 7 lubricants in case of E85 fuel usage
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