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EVALUATION GRID

THE JAPANESE TECHNICAL COOPERATICN FOR
THE AUTOMOTIVE FUEL RESEARCH PROJECT FOR ENVIRONMENTAL IMPROVEMENT IN THE KINGDOM OF THAILAND

EVALUATION POINT | PGINTS TO BE CHECKED INFORMATION/ DATA CHECK RESULTS COMMENTS
INDICATORS SOURCES
1. Efficiency 1) Are the number of dispatched Compared to the plan in R/D JICA . (LCA)
1-1. Was the cooperation |  experis and duration of their stay | (long term experts) R&T Institute | long term experts: 8 long-ierm experts in total have been
project size appropriate? - Chief Adviser JICA experts dispatched.
appropriate - Coordinator - Chief Adviser (2)
compared with - Chassis Dynamomeler System - Coordinator (1)
sector goal and Mechanic - Chassis Dynamometer System Mechanic (1)
project purpose ? - CFR Engine/Engine Dynamomaeter - CFR Engine/Engine Dynamometer Mechanic (2)
Mechanic - General Project Analyst (2)
- General Properties Analyst
short {erm experds: 16 shori-term experis in total have been
(short term experts) dispatched.
Short-term experts are dispatched if 1996 : - Installation of Chassis Dynamometer (5)
necessity arises. 1997 : - Expert Seminar on Auiomotive Fuel (1)
- Supervise for Installation of Bench Engine System (4)
1998 : - Effect of Gasoline Component on Exhaust Emission(1)
- Gasolire Engine Structure and Exhaust Gas
Composition / Fuel Composition (1)
- Gasoline Engine Oil and iis Additives (1)
1999 - Instailation of Blow-by Gas Meter for Bench Engine
System (1)
- Gasoline Composilion and Exhaust Gas (1)
- Other two experts will be dispatched.
The number of experis, their duration of stay and the fields of
expertise were appropriate.
Due o delay of construction of the R&T Institute, the schedule
for dispatching shori-ierm experts were adequately adjusted.
2) Were item, specification, Equipment by item, specification and | JICA (J1ca)
quantity of provided equipment | quantity. Ccrp Equipment equivalent to approx. 370 million yen were provided
and its maintenance conditions JICA experts as a part of the technical cooperation.

appropriate?

(R&T Institute, JICA experts)

Items, specification and quantity of the equipment were
appropriate. Most of the equipment were properly utilized and
maintained except chassis dynamometer. The repair of chassis
dynamometer couldn’t be coped by both JICA experts and C/P.
In addition, there was no available repairman in Thai branch
office of the company. Therefore, the Project should send for
repairman from Japan.
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3) Was the number of counterparts

(ICA)

trained in Japan and duration of | BY Year nea 9 counierparts were trained so far. (2 more are planned in 1999.)
their stay appropriate? R&T Institute | 1995 . - Automotive Fuel Research for Environmental
By area JICA experts Improvement (2)
1996 - General Property Analysis of Gasoline (2)
1997 - The Effect of Gasuline Composition and Additive on
Exhaust Emission and IVD (2)
1998 - General Properties Analysis of Gasoline (3)
(1999:2)
(R&T Institute, JICA experts)
The number of counterparts as well as their training period were
appropriate. Some counterparts suggested longer that the
training period was too short to implement practical training.
4) Had the cooperation project been R&T Institute | The project started smoothly on schedule. However, delay of
implemented on time? JICA experts the construction of R&T Institute obliged to modify the research
program.
5) Is the total budget of the Japanese Side: R&T Institute | Japanese side : approx. 749 million yen at the end of Feb. 2000.
cooperation project sufficient? Thai Side: JICA Thai side : approx. 28 million Baht at the end of Feb. 2000.
Sufficient amount of budgei was invesled.
6) Are the number of C/P Counterparts and administration R&T Institnte | (R&T Institute)
appropriate? Were C/Ps assigned staffs: HCA experts 18 counterparts were assigned during the cooperation period on
at full-time basis? - Project Manager full-time basis.
- Deputy Project Manager
- Properties Group (JICA Expert)
- Engine Group All of the researchers have enough ability and high educational
- Administralive Group background. However, number of the researchers was satisfied
only minimum requirement for implementing the series of the
experiment. There was no resignation of counterpart during the
project period.
L 1) Were the expert timely Schedule of the experts dispaiched R&T Institute | Due to delay of construction of the R&T Institute, the schedule of
1-2. Was the iming of dispatched? (compared to R/D) JICA experts dispalching short-term expert was adequately adjusted.
the cooperation Long term: from June 1996.
relevant? Short term: when necessary.
2) Was the equipment timely List and schedule of the equipment R&T Institute | Most of the equipment was installed behind of the schedule.
provided? provided JICA experts Some pieces of equipment sent in early stage of the project period
(compared to TSI) were kept in storage for about one year. However, all the
equipment were provided and inslalled during the project period.
3) Were the counterparts timely Schedule of the counterparis trained | R&T Institute | Counterpart training was implemented on schedule,
trained in Japan? in Japan, (compared to TSI) JICA experts
4) Were the discussion on the Schedule of the missions dispaiched | R&T Institute | JICA dispaiched 6 missions which contributed in implementing
Consultation and Technical (compared to TSI) JICA experts the Project. At the fime of visit of the Technical Guidance
Guidance timely made? Team in August 1998, the progress of cooperation was reviewed
and a modification of a research program was agreed by the both
sides.
5) Was the project timely R&T Institute | The Project was followed the policy of Eight National Economic
implemented? (in general) JICA experts and Social Development Plan and implemented on lime.
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1-3. Was the support 1) Did the Joint Committee - Numbers held R&T Institute | The Joint Committee was held when JICA Consulting Team
sysiem for the function? - Participants JICA expents visited the Project and contribuied in implementation of the
cooperation project Project.
appropriate?

2) Was there good support from - Name of the supporting R&T Institute | (a) Thai Side
concerned organization? organizations? JICA experts The concemed organizations such as Bureau of Fuel Oil,
- Contents of the support National Energy Policy Office (NEPO) commissioned the R&T
- Role of the R&T Institute for Institute to implement contract researches related the
formulating the specification of specification of environmentally-friendly automotive gasoline.
automotive gasoline (b) Japanese Side
The Technical Advisory Commitiee was organized in Japan for
the Project and it supported the Project giving technical advises
to JICA experts,

1-4. Was the linkage 1) How was the linkage with the (a) Other JICA project R&T Institeie | There is no linkage with other cooperation projects.
with other grant aid project and ofher (b) Projects in other countries JICA experts
cooperation project countries’/ international
appropriate? organizations” project? .

1-5. Were the results of | 1) Were the extensjon and follow- R&T Institute | Each JICA mission monitored progress of the Project and advised
the mid-term up cooperation projects JICA experts both Thai side and Japanese side although mid-term evaluation

evaluation, final
evaluation and ex-
post moniloring
properly utilized?

implemented based on the resull
of mid-term?

mission wasn’t dispatched. The research program of the Project
was modified when Technical Guidance Team visited in August
1998.
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EVALUATION POINT | POINTS TO BE CHECKED INFORMATION/ DATA CHECK RESULTS COMMENTS
INDICATORS SOURCES
2. Effectiveness 1) How many counterparts were - Number of C/P trained R&T Institute | 18 counterparts have been trained through the project activities.
2-1.To what degree was allocated during the cooperation JICA experts There were no personnel changes of the counterparts during the
the output goal period? project period.
achieved?
2) Were the ail of necessary - R/D and TCP R&T Insiitute | All of necessary facilities and equipment mentioned in R/D were
facilities and equipment prepared |- Installation record of the JICA experts prepared,
for the project? equipment
3) Did the counterpart acquire the }- Maintenance record R&T Institnte | All of the installed equipment was well maintained in accordance
ability to maintain the provided JICA experts wilh the maintenance plan. Counterparis have already acquired
equipment? maintenance techniques and maintain the equipment by
themselves.
4) Were the counterparts able to R&T Institute | Counterparis also mastered the necessary skills for analytical and
implement a series of analylical JICA experts research works through the OJT.

and research works by
themselves?

- Did the counterparts acquire the
operation method of CFR
engine? .

- Did the counterparts acquire th
general properties analysis
method?

Counierparts in the Bench engine / CFR engine group acquired
operation method of both engines, and operated it by themselves.

Counterparis in the Analytical group acquired necessary skills for
general property analysis.

5) Were the necessary informalion
and data collected for
formulating the environmentally-
friendly and technologically-
feasible automotive gasoline?

- Was the composition of gasoline
that less influenced on
environment clarified?

- Was the most appropriate ociane
number requirement for existing
avtomobile clarified?

- Was the detergent additives that
left less IYD/CCD obtained?

- Published report
- Record of Seminar

- Published report
- Record of Seminar

- Published report
- Record of Seminar

R&T Institute
JICA experts

“The study on The effect of RFG composition in exhaust
emission” was completed in April 1999. This result was
contributed to SAE in May 1999, and also presented it to the
governmental agencies concerned in June 1999.

“The study on Octane number requirement” is in progress.
Techmology transfer for measurement of octane number
requirement wiil be done by the end of the project period.
“The study on Effect of detergent additives on gasoline
detergency” is in progress.  This study is estimated to complete
in September 1999. However, a part of the result was already
centribuied to SAE in May 1999, and will be presented to the
governmental agencies concerned in November 1999,
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- Was the most stable composition
of engine oil clarified?

- Was the suitable composition of
gasoline for car fuel supply
component clarified?

Published report
Record of Seminar

Published report
Record of Seminar

“The study on Effect of RFG composition on engine oil stability”
is intend to be implemented from October, 1999 to January,
2000. This resuit will be reported to the governmental agencies
concerned in January 2000.

“The study on Effect of RFG composition on car fuel supply
camponents” is also in progress.  This study is estimated to
complete in December 1999, and will be presented to the

gover agencies concerned in December 1999,

6) What are the factors contributed RA&T Institute | Due to the delay of the project activities in the initial stage, the
to/inhibiting the output goal?, JICA experts PTT and Technical Guidance Team modified research program in
August, 1998,  Because of this appropriate adjustment and great
deal of effort by both Thai counterparts and JICA experts, project
purpose is estimated to achieve by the end of the project period.
2-2.To what degree was | 1) Were the activities of R&T Institute | The R&T Insiitute is the only institute to implement

the project purpose implementing agency expanded JICA experts comprehensive research on automotive exhaust emissions. The

achieved? by the cooperation? research aclivities in the field of exhaust emissions from gasoline
engine has strengthened through the Project.

2) Were (he quality of activities in R&T Institute | The R&T Institute’s research abilities of exhaust emissions from
the implementing agency JICA experts gasoline engine has been improved through the technology
improved by the cooperation? transfer by the Project.

3) What are the factors contributed R&T Institute | Inhibiting factor:  Delay of R&T Institute’s construction
tofinhibiling the purpose JICA experts Contributed factors: High abilily of counterpart

achievement?

Timely and appropriate modification in the
research program
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EVALUATION POINT | POINTS TO BE CHECKED INFORMATION/ DATA CHECK RESULTS COMMENTS
INDICATORS SOURCES

3. Impact 1) To what extent has the project R&T Institute  § Due io strengthened research abilities, the R&T Institute receives

3-1.To what degree was cantributed to the socio- Other related many proposals for joint research and contract research from
the project economic upgrading of the parties governmental organizalions and private sectors. Il is thought
contribuled 1o the concerned sector? that the importance of the R&T Institute will rise rapidly in the
improvement of the automobile and petroleum refining sectors.
concerned sector?

2) What are the factors contributing R&T Institute | Most of the researches on automolive exhaust emissions was
to / inhibiling the development of Other related implemented in the developed countries in former times. The
the concerned sector? parties R&T Institute is fully provided with research facilities, and

implements research activities on the automative exhaust
emissions. This will help to raise Thai researchers’
consciousness of the subject.

3-2 To whal degree was | 1) To what extent has the project R&T Institute | The Government of the Kingdom of Thailand has implemented
the project contributed to the socio- Other related “The study on changes in specification for gasoline and diesel
contributed to economic upgrading of the parties fuels for Thailand” since May 1999. The R&T Institute will
regional concerned region (local, national submil necessary information and data based on the result of the
development? level)? Project io the government.  This will contribute for reducing air

pollution in Thailand

2) What are the factors contributing R&T Institute | The Project cooperated with the Royal Project, which purposed to
to/inhibiting the development of Other related study the effects of Ethanol for additives of automotive fuel.
the concerned region? parties This cooperalion made good publicity to improve Thai nation's

awareness of the quality of gasoline. Because the opening
ceremony of the R&T Institute under the sponsorship of the
Royal princess was broadcast on the spot, the R&T Institute and
the project activiiies are well known throughout the country.

3-3 How was other 1) Was there any other positive or R&T Instilute | Due to the delay of bench engine installation, training program
coniribution of the negative impact in technical, Other related for the counterparts was modified and prepared additional
project? institutional , environmental or parties subjects which wasn’t planned.  As a result, the counterparis

other aspects?

acquired not only maintenance technique but also overhaul
technique of CFR engine.
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EVALUATION POINT | POINTS TO BE CHECKED INFORMATION/ DATA CHECK RESULTS COMMENTS
INDICATORS SOURCES

4. Relevance 1) Did the project purpose meet the |- The condition of air poliution in R&T Institute | The traffic condition and air pollution caused by exhaust

4-1. Was the Project condition of air pollution in Bangkok. Other related emission in Bangkok are well known all over the worid.
planning relevant? Bangkok? - Measures taken to meet the air agency Therefore, several countermeasures, such as revising the tax

pollution system for price reduction of lead-free gasoline and introducing
air purifiers have been taken since the early pait of the 1990°s.
The Project planned to improve the ability of the R&T Institute
for making technical advice and offering proposals on the
specification for the environmentally-friendly and technologically
feasible automotive gasoline. Therefore, it is concluded that the
project planning as a whole is selevant.

4-2. Were the needs in | 1) Are the project purpose still - National Development Policy R&T Institute  { Reduction of air poliution is one of the most important subjects in
the Thailand well consistent with the development |- Related policies and stralegies the Eight National Economic and Social Development Plan.
identified? policy of Thailand? Formulating the specification of the environmentally-friendly

gasoline is one of main subjects in the “Action plan for
conirolling of air pollution and noise from vehicles in Thailand”.
2) Was the R&T Institute - Roles of the R&T Institute to R&T Instilute | According to the Thai Energy Development Plan, NEPO
appropriate agency as formulate specification of gasoline. | JICA experts considers future improvement of quality specifications of
technological consultant for gasoline and high speed diesel in order to reduce pollution, e.g.,
formulating environmentally- the reduction of sulfur content in gasoline, the increase of the
friendly gasoline? cetane number and decrease of specific gravity in diesel.
Although emission from diesel engines is recognized as the most
severe aulomotive emission in Thailand, the improvement of
diesel fuel required foo complicaie research methodology and
equipment ta be considered as a first comprehensive research
project and should be implemented at a later stage when the
researchers at the R&T Institute have acquired enough experience
{rom the Project.

4-3 Was the cooperation | 1) Was the target level of the output R&T Institute | The achievement of output contributes fo strengthen the abilities
planning process relevant? JICA experis of the R&T Institute. The R&T Institute has enough technical
relevant? and financial support system for implementing the Project

activities. It should be concluded, from what has been said
above, that the target level of the output was relevant.
2) Was the target level of the R&T Institute | The result of the Project will be submit to NEPO for formulating
project purpose appropriate? JICA expests composition of environmentally-friendly gasoline. This will
directly contributes {o realize the overall goal, Therefore, it is
concluded that the target level of the project purpose was
appropriae.
3) Did the outputs contain all of R&T Institute | A nuinber of similar research projects have been implemenied in
necessary items for realizing the JICA experts developed countries, and there is already an established technical

project purpose?

method for formulating the specifications of environmentally-
friendly automotive gasoline. This project was formulated on
the basis of the technical method. Therefore, all technical
information which is required to formulate new specifications is
able 1o be acquired through the project activities.
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4) Was the project implementation R&T Institute | The position and role of R&T Institute, procedure for drawing up
system of Thailand fully JICA experts the fuel specificalion, and other related system were fully
understood? understood,

5) Was the process of project Was the project planned by R&T Insiitute | Although the Project was offered by Japanese side, the Project
planning relevant? participatory method? HCA experts was formulated along with participatory process through

discussion between PTT and JICA missions.

4-4 Was the R&T Institute | The implementation schedule was appropriately fixed.
implementation JICA experis However, construction of the R&T Institute was delayed about
schedule relevant? one and half years due to unexpected situations such as a flood at

the construction site and an cconomic crisis.

4-5. Was the offer-type R&T Institute | The reduction of air pollution is one of the most important

environment
protection project
relevant?

subjects in Thailand. Therefore, selection of this subject was
cerlainly perfinent. In addition, a research oriented cooperation
which required a long period tc accomplish the purpose was
timely proposed and effectively implemented using offer-based
projeci-type technical cooperation scheme for environmental
polilution protection.
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EVALUATION POINT | POINTS TO BE CHECKED INFORMATION/ DATA CHECK RESULTS COMMENTS
INDICATORS SOURCES
5. Sustainability 1) Are there policy support to the R&T Institute | The R&T institute is the only institute to implement
5-1. Does the R&T Institute? Other related comprehensive research on automotive exhaust emission in
implementing parties Thailand. The R&T Institute carried out contract researches on
agency have request by PTT, governmental organization and private sector.
organizalional
sustainability?

2) Does the R&T Institute intend to |- Future activity plan of the R&T R&T Institnte | One of the main subjecis for the contract research is technical

continue the project activities? Institute feasibility of the composition of envircnmentally-friendly
gasoline. These research aclivities are continuously
implemented by the Engine test department which engaged in the
Project.

3) Does the R&T Institute intend to |- Personnel allocation plan of the R&T Institute | All of the counterparts assigned to the Project will continue their
allocate enough researcher and R&T Institute research activities. In addition, engineers in Chemistry,
supporting staff for the project Machinery and Electricity and technician will be employed in the
activities? Engine test department.

4) Does the implementing agency Other related Related agencies such NEPO, BFO and PCD have been
have enough support of other parties commissioned R&T Institute to implement contract researches.
concerned organizations?

5-2. Does the 1) Is operating expenses for the - Budget plan of the R&T Institute | R&T Institate | The R&T Institute obtain research expenses through the contract
implementing project activities securely researches at a request of related parties.
agency have acquired?
financial
sustainability?

2) Is the official financial support PTT No
guaranteed?

3) Does the R&T Institute have its PTT The maintenance cosi for facilities and equipment and personnel
Oown revenue source? R&T Institute | expenses will be annually prepared by PTT.

Is it nsed for the operating
expenses?
5-3.Does the R&T 1) Is the transferred technology ~ Maintenance system of the cr All of the required technologies were transferred to the
Institute have properly utilized? equipment JICA experts counterparts, and the necessarily systems and manuals wili be
material and - Manuals prepared by the end of the project period.
technical - Publication of the results of
bility? researches

2) Are the trained staff members - Personnel allocation plan R&T Institute | A part of counterparis will be reshuffled between the groups in
appropriately posted? JICA experts order to transfer acquired technologies to other staff.

3} Are the facilities and equipment |- Maintenance record R&T Institute | Almost all of the equipment is well maintained by the
well maintained? JICA experts counterparts. However, some pieces of equipment such as

chassis dynamometer require periodical maintenance by the
manufacturers.

4) How do the counterparts transfer |- Training program R&T Institute | The R&T Institute has a rotation system of researchers and

the acquired techniques to other
staffs in the R&T Institute?

technicians. The counferparts serve as lecturers in this rotation
system, and transfer ihe acquired techniques to other researchers
and technicians thrangh the seminar and OJT.
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EVALUATION POINT | POINTS TO BE CHECKED INFORMATION/ DATA CHECK RESULTS COMMENTS
INDICATORS SOURCES
6. Learned lessons 1) Area of cooperation? R&T Institute | Second phase of the Project which targeis on the exhaust
6-1. Are there extension emissions from diesel engine is requested.
of cooperation
period required?
2) Type of cooperation? R&T Institute | Dispatch of experts and provision of equipment are required.
3) Period of extension? R&T Institute |4 years
6-2. What are the points | 1) What were the problems and R&T lnstitute | Reducing the particles originated in diesel engine emissions is a
necessary to be their countermeasures for this JICA experts matter of the highest priarity to reduce air pollution in Thailand.
improved? cooperation?
6-3. What are considered § 1) What should Japanese side R&T Institute | Reliable supporting system of agents and/or manufactures should
to be institutionally change for the better JICA experts be considered for selection criteria of the equipment.
changed? cooperation? (organization,
competence, budget etc.)
2) What should Thai side change JICA experts Number of the counterparis, especially researcher should be
for the better implementation? increased.
(organization, budget etc.)
6-4. What are the lessons | 1) What are the factors contributing R&T Institute | Factors contributed:
learned? to/inhibiting the achievement of JICA experts |~ Due to adjust the experiment schedule, the series of
the Project purpose? experiments has been implemented once in a week although it
was scheduled for every two weeks.
Factors inhibited:
- Delay of construction of the R&T Institute,
- Delay of Bench engine provision.
6-5. Whal are the 1) Recommendation in relation with PTT - The R&T Institute is expected to propose research subjects to
recommendation? the project Other related the related governmental agencies, and offers them more
parties technological assistance to formulate the specification of
gasoline.
— The R&T Institute should implements appropriate training
programs for new researchers and technicians.
2) What are the points {o be R&T Institute | - The R&T Institute should draw up a plan for facility utilization
considered for planning fulure JICA experts and a plan for personnel allocation to avoid duplication

cooperalion projects in this
sector/region?

between the Project and next project which targets on the
exhaust emissions from diesel engine.
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1.1.

1.2

1.3.

2.1.

2.2.

2.3.

(&FFEE%, 1999.6.28., am 10 ;00 ~ 10 : 30)

Demand on Environmentally Friendly Automotive Fuel Research :REFRFME HEEHE O
UEARIE Y S

Demand inside PTT PTT H#&» 5 OEF
PTT Green Company Policy in 1998 PTT X 1998 27— h = —F

ll

Demand from Oil Companies (RAT) AGilERH» L OEH

To find most cost-effective solutions for example, Introduction of FAS (flexible aromat-
ics) AMFERIZE o THRLEAMRO X VBEREE B2 5 [ 2L 21X, FAS (HHEDH
% 75 T B

Demand from the Goverment(NEPO, BFO, PCD) EtAT#E /5 O ESE

PCD sets the policy Pollution Control Dept. (Ministry of Science, Technology and Envi-
ronment) T FE ZEET B

NEPO coordinates and gives fund National Energy Office 3B L., H& %7

BFO sets specification Bureau of Fuel Oil (Commercial registration Dept., Ministry of

Commerce) (2 W 2 HET S

Past Research Works for Goverment EATEREEIZXT$ 5B E D EE

Introduction of Unleaded Gasoline ME$5% V) D&

VSR Additives and the Effect to Catalytic Converter HER /S 73 — MRERFIERINA B
L END A AGLIEEEIC G 2 5 72Y

Effect of T90 of Diese Fuel on BS 7 ¢+ — P VRIID 00% B iR E W RIC5 2 5 25
Work to Support Low Sulfur Diesel Fuel ; Pump Wear of LD Engine, Additive and Com-

patibility with Engine Oil kA 4 7571 — P VE M XET A EEE  BEKL Vv
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3.1

3.2.

4.1

4.2.

4.3.

5.1.

5.2.

5.3.

Present Research Works for Goverment EIJFEBE AT 2BEOH5RE

Effect of Detergent Additive on Low S Low T50 Diesel Fuel &4 4~ - £ 50% &
T4 = VB K3 B E I O wnsh

Data Preparation for 10-Month Project (The Study on Change in Specification for Gaso-
line and Diesel and Diesel Fuel for Thailand) 10 H 7 2 b (F4DHV ) Bk
U7 4 — B VBB OBABATIZE T 5098) 123§ 57— & Ofefex «*

Future Research Works for Goverment BH{f#E I3 405 OWseiEE

Retrofitting of Diesel Oxidation Catalytic Converter to In-use L't & Hy Diesel Trucks
BEANBIUTEAN LT v 7 OFHBREND T 1 — ¥ VT 2GR L DB+

Measurement Method of Vehicular Blue Smoke BHEIE 6 OFEOSHE| HiE**

Octane Number Requirement of Automobiles in Thailand # A IZBIFAHF V) Y EHOF >
& A ERAE*

Other # Ofill

Well Trained Researchers on Engine ,/ Fuel ¥ BN @ L 22T

Research Equipment and Supporting Facilities #fZefEs s X OV KIE%H

Good Cooperation with Other Organization and Institute, Abroad & Inside ER/ DM
MR L ORI RS
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ABSTRACT

The purpose of this study is to evaluate the
effect of gasoline compositions and properties on vehicle
tailpipe emissions in order to propose the automotive
gasoline specifications in Thailand to be revised by thé
year 2000. A total of 270 exhaust emissions
measurements were conducted using fifteen fuels
according to Thailand emission standard test, TIS) 1280
— 2538 (91/441/EEC). Six cars with different fuel supply
systems or emission control devices were selected for
the test based on the market share in Thailand. The
foliowing eight fuel parameters were examined: Reid
Vapor Pressure (RVP), the 50™ percent distillation
temperature (Tso) and content of aromatics, olefins,
benzene, MTBE, ethanol and sulfur. Total hydrocarbon
(THC), carbon monoxide (CO), oxides of nitrogen (NOy)
and toxic air pollutants such as benzene, 1,3-butadiene
and carbonyl compounds were analyzed.

Adding oxygenates into fuel decreased THC, CO
emissions but increased NO,, aldehyde emissions and
fuel consumpiion (I/km). Reducing aromatic content
resulted in decrease of THC, NO, and benzene
emissions.  Benzene emission was decreased as
benzene in fuel decreased. For vehicles equipped with
catalytic converters, reduction of fuel sulfur had a great
effect oan THC, CO and aldehyde emissions. This
confirmed that fuel sulfur highly affects catalyst
efficiency.

INTRODUCTION

Air quality in Bangkok Metropolitan has become
more polluted in recent years. The rapid development
and urbanization of city has resulted in a great increase
in transportation demand and traffic. The major cause of
air pollution in Bangkok is vehicle emission.

In order to reduce air pollution from gasoline
vehicles, some measures such as elimination of leaded
gasoline, reduction of aromatic and benzene contents,
and introduction of MTBE have been taken. Previous

Petroleum Authority of Thailand

Tsuguo Kimura
Japan International Cooperation Agency

studies, for example the US Air Quality Improvement
Research Program (AQIRP) and European Programme
on Emissions Fuels and Engine Technologies had shown
the effect of gasoline compositions and properties on
exhaust emission [1,2,3,4]*. However, due to differences
in vehicle, emission confrol technology and test cycle, the
fuel effect had to be confirmed for solving environmental
problems in Thailand.

This study was conceived with two broad goals.
The first goal was to clarify the effect of reformulated
gasoline on tailpipe emission of currently existing
vehicles in Thailand. The second goal was to obtain data
to formulate automotive gasoline for emission control,
and to propose the automotive gasaline specification in
Thailand to be revised by the year 2000. This study was
implemented as a technical cooperation program
between the Thai government and the Japanese
government.

TEST PROGRAM
TEST DESIGN

The effect of eight gasoline parameters on
tailpipe emissions was tested in six gascline vehicles.
This program was designed to measure HC, CO, NO,
toxic air pollutants such as benzene, 1-3, butadiene,
formaldehyde and acetaldehyde and fuel economy.

TEST FUEL

Fifteen fuels were evaluated in this study. The
following eight fuel parameters were varied: Reid Vapor
Pressure (RVP), the 50" percent distillation temperature
(T50) and content of aromatics, olefins, benzene, MTBE,
ethanol and sulfur. RVP ranged from 45 to 62 kPa. 750
ranged from 95 — 105°C. Aromatics and olefins contents
were varied 20~45%, 5~10% respectively. Benzene was
varied 1 to 3.5 vol. %. MTBE and ethanol were set at 0,
7.5 and 15 vol. %. The highest concentration of MTBE
and ethanol corresponds to 2.7 and 5.4 wt percent
oxygen respectively. Sulfur contents ranged from 50 to

* Numbers in brackets designate references at the end of the paper.
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Development of a TOYOTA 1G-FE IVD Test in THAILAND

Copyright © 1398 Society of Automotive Engineers, Inc.

ABSTRACT

In Thailand, exhaust emission from automobile has been
one of the major pollution problems. It is known that
Intake Vaive Deposit (VD) causes poor driveability and
deterioration of exhaust emissions, but there has been
no established test method of {VD for Thailand. After our
experiment of IVD using the matrix of various engine
speed and torque, we concluded that the combination of
3000 rpm and 50% throttle is the most suitable operation
condition of IVD test for Thailand. This condition also
yields good repeatability and was used for evaluation of
oxygenated compounds and deposit control additives.
This new test method may be the standard VD test
method for Thailand in the future.

INTRODUCTION
in Thailand, especially in Bangkok area and big cities,
heavy traffic congestion causes severe air poliution

problem.

Table 1 - Air quality in Bangkok

Location Averzglel:—‘iza hrs. Av(e:rgé?apgn I')urs.
Pharam 6 Rd. 63 3.53
Phahonyothin Rd. 69 3.18
Yoavarach Rd. 45 3.18
Limit 120 9

To solve this problem, not only improving automobile
and traffic condition, but also improving automotive fuel
is needed.

IVD is one of the causes to deteriorate exhaust
emission. Many factors such as valve temperature,
oxygenated compounds or engine oil affect VD weight.
To examine these factors, established test method for
IVD is needed. There are already many existing test

Wattanapong Khankeaw, Nirod Akarapanjavit
Petroleum Authority of Thailand

Daijiro Hosogai
Japan International Cooperation Agency

methods for IVD, such as BMW 318i, Ford 2.3L,
Mercedes Benz M102E and Mercedes Benz M111.
Gasoline specification in Thailand now regulates
detergent additives to mest BMW318i road test in USA,
But this test method is not convenient to be performed in
Thailand because the reproducibility of the test may not
be good or acceptable. So alternative VD test method
was examined to suit for general automotive and fuel
conditions in Thailand.

TEST ENGINE

TOYOTA 1G-FE engine was selected for this test. This
‘is because TOYOTA cars have, by far, the biggest
market share in Thailand, and also because the
TOYOTA 1G-FE engine is the test engine for JASO
M333-93 High Temperature Oxidation Stability Test for
evaluating automobile gasoline engine oils, the
availability of test parts wh fed.
s alto comsitensly %ﬁcc\.
TEST CYCLE SELECTION

CRC two-mode cycle was selected and modified for this
test because its near urban condition is suitable for
simulating driving condition in suburbs of Bangkok. The
composite test cycle is used as shown in figure 1. One
cycle takes 13 minutes, including two 30 seconds of
ramps to and from the state of idling at 1000 rpm for 4
minutes. This cycle is repeated continuously for 100

hours for this test.
A

Speed & Load

—
>

time
Figure 1. Composite of CRC IVD Test Cycle
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