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Abstract

To reduce air pollution, especially the small-particles particulate matter (PM2.5) and promote
biofuel to be the renewable energy (RE) for transport sector, the Department of Alternative Energy
Development and Efficiency (DEDE) has initiated this project. The main project activities consist of
a demonstration of using biodiesel fuels (B7, B10, and B20) in EURO5-light duty diesel vehicles with
a targeted cumulative-driving distance of 90,000 kilometers. The results show that the test vehicles
can succeed the cumulative-driving distance target with no deterioration found in all terms of
performance acceleration, and tailpipe emissions. In addition, there were not observed results of
abnormal wear found from lubricant properties monitoring. Furthermore, the advantage on
increasing of biodiesel-fuel fraction can be observed from monitoring of the Diesel Particulate Filter
(DPF) part, agreed with surveyed results from previous study. The particulate matter (PM) emissions
can be reduced for both modern vehicles with stringent emission standard and older cars in the
system. Therefore, raising standard of vehicle emission regulation, diesel-fuel quality in parallel with

promotion of higher biodiesel-blending fraction for commercial diesel fuel are the important
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measures to reduce the amount of air pollution at its source, and promoting of domestic produced

RE as the main energy, thus aligning with both the National Agenda on “Resolving PM Pollution
Problem”, and the Alternative Energy Development Plan 2018 — 2037 (AEDP2018).
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1. Introduction

Air pollution issue, especially the small
particulate matter (PM2.5) emission led to the
Cabinet approval on October 1, 2019, pushing
for national action agenda, entitle “Resolving of
particle matter pollution problem”. The
national action plan composes the upgrading of
automotive emission standard to EURO5
certification along with diesel fuel quality
improvement, announced by the Department
of Energy Business (DOEB), those will be
enforced on January 1, 2024. Therefore,
Thailand will be the one of frontier countries to
upgrade fuel quality to the EURO5 standard

with higher biodiesel blending than 10% (B10).

On the other hand, Thailand has pushed the
use of renewable energy (RE) in various
economic sector, aiming to enhance national
energy security, promote domestic RE industry
and to reduce Greenhouse Gas (GHG) emissions,
hence the Alternative Energy Development
Plan 2018 - 2037 (AEDP2018) has been
implemented. For the transport sector, the
diesel B10 are targeted to be the majority of
diesel market and the diesel B20 will be

supported as the alternative diesel fuel.

However, announcement of EURO5 standard
enforcement for diesel fuel simultaneously with
maintaining high biodiesel blended, i.e. B10 for
based diesel and B20 for alternative diesel

causing distrust from automotive industry

2.
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because the use of high blended biodiesel has
not been approved by the technology owner of
EUROS5 standard.

automotive emission

Therefore, the Department of Alternative

Energy Development and Efficiency (DEDE)

initiated this project in the aim to study the use

of biodiesel in LDV diesel vehicle with EURO5

emission certified. The results of this project will

be a supporter of the national agenda to push
forward the EURO5 vehicle enforcement and
promoting sustainable use of biodiesel for the

transport sector, continuously.

2. Objective

2.1 Study the effect when using EURO5 diesel
fuel with biodiesel blends (up to 7%, 10% and
20%) in LDV diesel vehicle with EUROS5 emission

certified.

2.2 Study the quality of exhaust gas from LDV
diesel vehicle with EUROS5 standard certified
when using EURO5 diesel fuel with biodiesel
blends.

2.3 Finding a sguideline for the wuse and
maintenance and/or developing the LDV diesel
vehicle with EURO5 diesel fuel with biodiesel
blends

2.4 To encourage and promote the use of

EUROS5 diesel fuel with biodiesel blends

3. Methodology

In this project, the study can be divided into
the on-road demonstration test, the laboratory
testing and analysis. The study processes are

shown in Fig. 1.
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Fig. 1 The operation processes of the project
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Thailand

There were two test vehicles in this project.
The first one (Test car #1) is an extended cab
pickup-truck with 2.8 Liter engine and automatic
transmission. The other (Test car #2) is a 4-door
pickup truck with 2.4 Liter engine and manual
transmission. These two were only fueled at the
project’s fuel storage stations, to control
standard of the used fuel. The test vehicles and
fuel station are shown in Fig. 2 and Fig. 3,

respectively.
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Fig. 2 Small pickup truck used for demonstration test in the project (a) Test car #1 (b) Test car #2
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Fig. 3 Fuel storage station (a) Fuel storage tank, and (b) fuel dispenser
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Fig. 4 Driving route of the demonstration test (a) City route (b) Highway route
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The test procedure can be divided into:

3.1 The field test was demonstrated for both
test car by using EURO5 standard diesel fuel
with the ratio of biodiesel B7, B10 and B20 with
at least 30,000 km distance for each fuel or total
distance of 90,000 km throughout the project.
The driving routes are shown in Fig. 4 which

consisted of an urban route with traffic jam and

5.
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a route with normal traffic condition. There
were some observed results from DPF clogging
analysis, tracked by measuring a distance

between two DPF regeneration events.

3.2 Conduct vehicle test in the controllable-

laboratory  condition, to monitor vehicle
deterioration in terms of: performance, exhaust
gas composition, and the deterioration monitor
from lube oil analysis. The laboratory test were
performed at every 10,000 km of vehicle

accumulative distance.

4, Results and discussion

4.1 Vehicle performance tracing

With chassis dynamometer test, the vehicle
performance was measured in wheel power
(kW) during the vehicle speed range of 40 — 140
km/hr. The observed results do not show
deterioration in vehicle performance. The
measured wheel power at 90,000 km still

showed equivalent level comparing with that

when project start as shown in Fig. 5.
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Fig. 5 Test vehicles show no deterioration in measured performance (a) Test car #1 (b) Test car #2
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4.2 Tracking on exhaust gas composition

After 90,000 km of cumulative driven

distance by fueling with biodiesel-contained
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fuels, the amount of pollutant emission still

passed EURO5 standard of new car. The results

of PM and NOX are shown in Fig. 6.
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Fig. 6 Pollutant emission still pass EURO5 standard for new diesel vehicles (a) PM (b) NOy
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4.3 Results of lube oil analysis

The lube oil analysis results which represent

to engine abnormal wear are shown in Fig. 7.
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Fig. 7 Results of suspended solids content and lubricant quality
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According on lube oil analysis results, the
abnormal suspended compounds were not
found to exceed the standard level, thus there
is not abnormal engine wear after using
biodiesel for 90,000 km of cumulative driven

distance.
4.4 Abnormal clogging in DPF

The abnormal degradation of the DPF filter

was assessed through the

DPF

(filter-clogged)

distance  measured  between  two
regeneration events. According on the 90,000
km field test, no significant DPF regeneration
was observed. There was not unusual higher
frequency of DPF regeneration compared to the
initial vehicle field test. The results of measured
distance between DPF regeneration are shown
in Fig. 8. In addition, the analysis results showed
that clogging frequency was prolonged when

using higher biodiesel blended proportion.
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Fig. 8 There was not abnormal degradation of DPF filter (a) Traffic jam condition (b) Normal traffic
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5. Conclusion

From the studied results together with
collection of opinions and results from previous
is summarized as

studies, the conclusion

followed:
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1. The light duty diesel vehicles with EURO5
emission certified can use EUROS5 diesel fuel
with higher biodiesel blended fraction of 7%,
10% and 20% (B7, B10, and B20) within
cumulative driven distance of 0 - 90,000 km.
There is not deterioration / degradation found
in vehicle performance, wear, and exhaust
treatment system.

2. By tightening air pollution standard for the
vehicle tailpipe couple with the use of
equivalent fuel standard, the amount of air
pollution in vehicle exhaust gas can be totally
reduced.

3. By using higher biodiesel fraction in diesel
fuel, the amount of PM emission from diesel
vehicle exhaust can be reduced. This includes
both more diesel vehicle with higher emission
standards, (EURO5 and above) and on-road
diesel vehicles (with EURO4 emission level and
lower). Therefore, higher biodiesel fraction
should be promoted along with pushing higher
biodiesel standard (such as the H-FAME
standard) to help reduce PM problem and
promote biodiesel to be the sustainable RE.

4. Vehicle with higher emission standard
(EURO5) have more sophisticated exhaust
aftertreatment system. Therefore, the vehicle
must  be

manufacturer’s recommendation

strictly  followed, especially maintenance
schedule and usual engine inspection according

to the car instruction manual.
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