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Air pollutionis one of serious environmental problems for Thailand, especially in Bangkok, its boundaries and large cities
where are considered to be the center for development and economics. The rapidly expansions onlindustries,transportations,
and numbers of vehicles lead to air pollution problem. In large cities where traffic is C;)hcentrated, air pollution is reaching
serious level, mainly caused by motor vehicles. To preserve our local and global environments, the Royal of Thai government
by the Pollution Control Department (PCD) and other government organizations including private agencies have been
contributed their cooperation more than 20 years for resolving air pollution. Establishing of the Automotive Emission
Laboratory is one of counter measures to control and reduce air pollution problem specifically in automotive air pollution.The
Automotive Emission laboratory was established in 1996 and it has been operating since :1999. It operates emission and
performance testing of 5 vehicle types, motorcycle (MC), light duty gasoline vehicle (LG), Iith duty diesel vehicle (LD)heavy
duty diesel vehicle (HD)and heavy duty diesel engine. A performance and emission testing are conducting following
international standard methods. The sampled vehicle will be simulated and run on chassis dynamometer system using
standard driving pattern. Pollutants such as Carbon monoxide (CO) , Hydrocarbon (HC) , Oxide of Nitrogen (NOx) and
Particulate Matter (PM) will be sampling and measuring during the sampled vehicle running on the chassis

dynamometer. The concentration of each pollutant will be evaluated in a unit of gram per kilometer (g/km).
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# Tasks and Responsibilities :

0 Analyze and evaluate situations of motor vehicle air pollution in Thailand. The informatio_rlyvill be used to establish guideline
for formulating and implementing emission standards and counter measures for con‘rrolling\= and reducing air pollution.

@ Monitor in-use engine qualities in term of engine performance and durability including the deterioration rate of in-use
emission reduction devices such as catalytic converter and diesel particulate filter (DPF).

9 Monitor quantities of pollutants emitted from each vehicle types and evaluate a success of each counter measures in order to

control and reduce emissions emitted from motor vehicles.

Study , research and develop appropriated system, procedure and suitable method to control'and reduce air pollution from

vehicles as the following samples:
@ Fuel and lubricant quality testing that causes of air pollution
@ Develop and improve technical methods for an enhancement of air pollution measurement
@ Develop more efficiency system and equipments for emission sampling and measurement
6 Inspect and certify new motor vehicles that are produced or imported to be sold in Thailand following the new motor vehicle

emission standard of Thai Industrial Standard Institute (TISI) , Ministry of Industry.
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A costomer sends a formal letter to PCD (1 day)

WnthiRnsanenss Pedesld §winsam (15w

The letter will be checked and sent to Air Quality and

Noise Management Burreau for an approval. (1 day)

sanuikifeudsmeugraiuuinis wienudelifaeiuuing
T IUa Ut 157 (1 W)
PCD sends an approval letter to the customer

and asking for a 15% of testing fee payment. (1 day)
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Customer takes a sampled vehicle to the PCD laboratory for

checking and preparing before testing.(1/2 day)

ANAUNTINATDLNENHI NI U

o 2 o e WYY e  oa s - o ar
Lﬁ]'mu’mLLWW{II‘Hiﬁwmmﬂaiummﬂﬁ;muﬁm‘nmaa 85% (1/2 W)
Emission and performence testing testing are conducting.

PCD staff inform the customer to make the testing fee payment as 85% more.
(172 day) A
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The curtomer makes the testing fee payment completely
and then takes the sampled vehicle back.
The emission and performance testing report will be sent to the customer.

(1 day)
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The Automotive Emission laboratory is fully equipped to perform emission and performance testing. The
equipment and technical specifications are as following:

OLL’Hﬁ%ﬁv[ﬂmINNLGla‘i (Chassis Dynamometer)ﬂi“ﬂaumsl annﬂ\‘l (Roller) WARKIZLIBAITHIDY (Cooling  fan) w’l‘w

m’mmmmﬂsm'mmmL‘maﬂqnﬂm
Chassis Dynamometer consists of a single roller and a cooling fan, with an objective to simulate a sample
vehicle to have a running condition as same as on road running condition.

e L‘U‘um‘umaé’m (Exhaust gas sampling system) uirSesdedwiuldifiudednilodedmiunimnmainUisme Taadi
mm_m szuULfusnaglaenTy (Direct Sampler) LA szuufiudedslpenisideaslode (Constant Volume Sampler (CVS))
Exhaust gas sampling system is used for collecting and preparing exhaust gases including dilution air for
measuring concentration of each pollutant. The system is conducted both of direct sampler method and
constant volume sampler (CVS) method.

9 sruvAinTeienafiz (Emission analysis system) snunaninennaRwlfiouuy Direct Measurement uaz CVS Measurement
lpef szuviaazded
Emission analyze system can measure a concentration of each pollutant using a direct measurement
and a CVS measurement according to the following analytical systems:

Measurement Pollutants Analyzer
CO/CO, Non-Dispersive Infrared (NDIR)
Direct Measurement HC Flame lonization Detector (FID)
NO x Chemiluminescence Detector (CLD)
CO/CO, Non-Dispersive Infrared (NDIR)
CVS Measurement THC (Total HC) Flame lonization Detector (FID)
NOy Chemiluminescence Detector (CLD)
Weighing Particulate Matter (PM) Micro Balance

ei:uumuqumiﬁwmumazﬂﬁ:mma%aﬁ (Vehicle emission test
control  system) ﬂizﬂauﬁhﬂm%mmuawmiﬁwm WAZLSZHIRNG
qﬂnitﬁ-ﬁaBHWiﬁj’Uinauﬁ (Driver's Aid)

Vehicle Emission test control system is included of control
equipment and driver's aid system.

qﬂnmﬁmz‘?ﬁaﬁw o d19513rieueSaeie (Calibration equipment)
Calibrated equipments are using for calibrate and prepare
the emission testing system.

e faaiiesne 9 s wmTumTimzdazyiufieuwmiseda (Calibration and

operating gases )
Calibration and operating gases are using for calibrate
gases analyzers and measure a concentration of pollutants
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Technical information
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: Pollutants (g/km) Measurement |STO$s e\{gh'de Max. Speed
Vehicle Type .
CO | CO, | HC | NO, | PM (kg) (km/h)
Motorcycle v | & v v - Direct, CVS 100-450 200
Light Duty Gasoline Vehicle | ¢ | & v v - Direct, CVS 400-3,500 200
Light Duty Diesel Vehicle v | v v - | SR Direct, CVS 400-3,500 200
Heavy Duty Diesel Vehicle | ¥~ | v | ¥ | « | v | Diect, CVS 5,000-21,000 100
Heavy Duty Diesel Engine Ve v (5 v v Direct, CVS Horse Power Torgque
110-500 HP 2,500 Nm
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Vehicle preparation

Before conduction emission testing, a vehicle will be
inspected such as engine, tire, brake, gear and

exhaust pipe systems following the standards.
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Vehicle data and driving cycle preparation
The operator will input vehicle information including
required parameters such as vehicle weight, vehicle
specifications, fuel types, environmental data and

driving cycle.
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Chassis Dynamometer System prepar;‘

road condition.
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Emission System prepa

The chassis dynamometer system .and en
analyzer will be calibrate and prepared be 0
emission testing. | '
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Filter preparation
For the emission testing of light duty diesel vehicle
and heavy duty vehicle, filter that is using to collect
PM needs to be prepared.
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Emission Testing

The emisson testing will be sf."tarted when the syétém
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Data Analysis

The analyzer will measure the concentration of each
pollutant following the standard methods. The unit of

concentration of each pollutant is gram per kilometer.
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Emission Testing Evaluation

The operator will evaluate the results of emission
testing and the report will be prepared for the

customer.
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The Work Experience
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Th e Automotive Emission Laboratory has been operating since 1999 to perform emission and performance testings
and to conduct researches related to automotive air pollution control technology. The testing methods are following
international organizations such as USEPA, CARB, Japan, Taiwan and ECE .The previous operations on emission testing and

researches are as following: % -
aunsnadauna Ll
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: Emission and Performance Testing

® Test and certify quality of new vehicles that were imported or
produced to be sold in Thailand following the emission
standards of TISI, Ministry of Industrial.

e Test and evaluate an efficiency of emission control devices
in term of emission reduction and fuel saving.

574 -
mumiﬁnfmmﬂ T T S A P X T
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& The research projects related to automotive air pollution and its control strategies are as following.

&« MIAnwlIsuAsulInnmE TR LAz Iz ENE NweedsnuuAT L91A3 edeud A LTa
ALEN TEi b RUATRRE WAL (gAITUEzun) WasthiuALE (WA, 2544)

Comparison of concentration of pollutants and engine performance of
light duty diesel vehicle using biodiesel (coconut oil : Tabsakae
blending) and regulated diesel (2001)

& MafnsisuifisunaizansInTemMeus TR N T TR AU N T 1
LOVNHAANTNUNE MU UWIUNSATIEIW 10%,15% (WA 2544)

Comparison of concentration of pollutants emitted from sampled
vehicle using difference blending of gasohol (gasoline and ethanol) as
10% and 15% (2001)

& nMAneieUssAninweesaneusilidomadld 2 ufia (Bi-Fuel Vehidle) e
Wisuieudssdns nneesalosonduasUiinomaiuszndns  aslduinduuniu
(Gasoling) UAZAITTTIHTADR (CNG) (W.F. 2544)

Study and compare efficiencies of Bi-fuel vehicles that can use both of

gasoline and compressed natural gas (CNG) in term of emission and
engine performance (2001)

Ministry of Notural Resources and €nvironment
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The Work Experience

nafnuisenasAns nwaasnsing Simple Catalytic 7fia Hot Tube fUviewnlafesennandeinies osmlSaimnaa=ing
HAWE (W.F. 2545)

nafnnIsesinnmaRefiszunsesninannladesalaeans aaun, #1933 EURO 1 upz EURO 2 (W.A. 2545)
miﬁnmwammuLmzmmLﬁu"[.ﬂiﬁ’lumiLﬁmmmgmm'ﬁ’uﬁ*mﬁfnmmﬂﬁ‘if'mﬁ,’ﬂ 21, 25 UAZ 30 M FUNARBLAZATY
Y AN nnapaLADdEs (W.F. 2545)

mafneiteLasRenideniilrraddmiusnensdmalumlszimalng dunaie A wdnnnsauddesdomas fusnate
0-100 NH/TH. WAZAUSHNITOUSIBIINLUS (W.A. 2545)

maAnsFenifisuansmauzsessneudidisasnalng  sneususInnrng 5 ¢ Ms17 fuLuy Lﬁ@’[fijﬁ,ﬁmﬁ'@yjaﬁm%’u
Favlunasiwun (We 2545)
miﬁnmﬂﬁsﬁwﬁmwmmﬂmﬁmaﬁﬂwﬁﬁLﬂmmmﬂLﬁﬂmﬂm‘fbﬁ’ﬁ?ﬁuﬂé’MﬂrmLt,ﬂi;sﬁﬁam,ﬁ‘mﬂm%al,wﬁﬁ (W.F. 2545)
mIfnEAdeBeufeuraRE LA aNTIUS IR sInEusAa T ALEn s TR ﬁﬂﬁuﬁmmﬁuﬁﬂﬁuﬂﬁw%ﬁmﬁr 50:50
LLﬂxﬁ’]ﬁuﬁ’]ﬁNU%@ﬂé 100 % WhuFomadmsuitoeusmiaarsnaian (1.6, 2545)
msﬁnmﬂ‘ﬁ:ﬁw%wmaﬂmiﬂ%’mm\mamj’auﬂﬁﬁ\ﬁm%’aawﬁﬁsaﬁﬂﬂamiﬂizﬁi"mwi'wﬁmi I, RoaaNaRwIAZTzrdR
WENNL (W.F. 2545- 2547)
miﬁm;-nLﬂ%'auLﬁammﬁHLLazé’ﬂiﬂﬂﬂiguLﬂﬁaﬁﬁwad”ul,%”aLwﬁwaﬁmuﬁm%m‘%‘mwm’mu%mmzﬁL“ﬂa@lmmmgm EURO 2 Uz
EURO 2 a1nmisndiauududiiasnmi e fuuans i 3 5=/ (we 2546)
nafnEn It ANl mSumTTaU e sl wasuuazia R
mn‘mauﬁlun;amwwmuﬂi (1.6, 2548)
mfneisemanmanaauasnsldlulofisa dwdomasln snaudsudmosund
Tudendnideslud (w.a 2548)

MIANHINARBIUUA BUTZLUNT LT T8 LN AT UG LT LA L TD SUAR LTATDY
mwﬂm@waﬁwﬂ%ﬁaLwﬁaﬁ’wwﬁﬁmwﬁé’m (CNG) (W.f. 2548-2549)

nmfinsReRrunnsdinaluladazenn (COM Project in Transport Sector)
Anm3auny Japan Transport Cooperation Association (JTCA)

miﬂﬂﬁauuﬁs‘uLﬁamﬂﬁmﬁnnmﬁ'mmuauﬁ’hﬂ%’gﬂLmumﬁ"u%mmim
sodnseneudlysazdun 5 Lm:gmruuraﬁﬁfﬁfumﬁ-gm EURO 3 #nw Ty
Honda R&D Southeast Asia Co., Ltd.
m‘sﬁ'mmqﬂﬁmami’mmﬂmﬁmmﬁmﬂﬁﬂw%’mﬁm‘lmj (DIESEL Project) Ainu
Ay suaslan (World Bank), U-SAID, CAI-ASIA (1.6l 2547-2549)

| Ministry of Nahurol Resources md Eavitonment
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The Work Expenenoe i 5

® Study of efficiencies of Simple Catalytic Converter ; Hot Tube, that was installed to the exhausted pipe
of Tuk-Tuk in term of emission and engine performance (2002)

® Study of concentration of pollutants emitted from BMTA Buses as EURO 1 and EURC 2 standards
(2002)

® Study of impact and possibility of increased weight of heavy duty diesel truck as 21, 25 and 30 tons in
term of emission and engine performance (2002)

® Study of Development of Dieselhol fuel for diesel vehicle in Thailand in term of emission , fuel
consumption , acceleration rate at 0-100 km/hr and engine performance (2002)

® Study of engine performance of heavy duty diesel truck as loaded 5 tons (M817) (2002)

® Study of emission emitted from light duty diesel vehicle using fuel transformed from waste cooking
oil (2002)

® Comparison of concentration of pollutants and engine performance of light duty diesel vehicle using
biodiesel (palm oil and regulated diesel fuel blending) as 50% and 100% and regulated diesel (2002)

® Study of efficiency of preventive maintenance program on BMTA Buses (Bangkok Mass Transit
Authority) in term of emission reduction and fuel saving (2002-2004)

® Comparison of emission reduction and fuel saving of EURO 2 and EURO 3 vehicles using difference
level of sulphur content of gasoline and diesel fuels (2003)

® Development of Bangkok Driving Cycle (BKK Driving Cycle) for emission testing in Bangkok (2004)

® Demonstration of Biodiesel (Used cooking oil) using in Chiang Mai in term of emission reduction and
fuel saving (2005)

® Conver sion system of gasoline and light duty diesel vehicles using CNG in term of emission
and engine performance (2005-2006)

® Development of driving cycle in Bangkok and emission loading forecast under the CDM Project in
Transport Sector. The project was cooperated with Japan Transport Cooperatlon Association (JTCA)
(2004)

e Comparison of emission emitted from motorcycles using difference drlvmg pattern as TISI level 5 and
EURO 3 .The project was cooperated with Honda R&D Southeast Asia Co. Ltd. (2004)

® Study of Developed the strategy for reduction of air pollution from diesel in big cities (DIESEL Project).
The project is cooperated with the World Bank, US-AID, CAI-ASIA (2004-2006).

® Study of emission and fuel consumption of light duty diesel vehicle using bio-palm diesel (PME 20%) ,
coconut Bio-palm diesel (CME 20%) and regulated diesel. The project was cooperated with Japan
Transport Cooperation Association (JTCA) (2005)

® Study of Bangkok Diesel Retrofit demonstration project. The project is cooperated with the United
State Environmental Protection Agency (US.EPA) and World Bank (2005-2006)

¢ Study of CNG conversion kits for gasoline and diesel vehicles cooperated with PTT and Greengas
Technologies Pte., Ltd., Australia (2005-2006).
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Capacity Building of the Automotive Emission Laboratory

The Automotive Emission laboratory has been developing and
building capacities of staff and also equipment in order to fully
service , accuracy and reliability of the data. It is also could be
accepted at both domestic and international levels. Thus, the
ISO/IEC 17025 has been implementing to the Automotive Emission
laboratory.

The ISO/IEC 17025 (The International Organization for
Standardization/ The Inter—national Electrotechnical Commission
17025) is the general regulatiom, regarding the capapcily of
laboratory on testing and calibration. International organizations of
many countries have been implementing the ISO/IEC 17025 as a
tool to certify capabilities of testing and calibration laboratories.
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The Work Experiences
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Public Relations on Knowledge Distribution

The Automotive Emission laboratory has been providing, supporting and
publishing information and knowledge related to automotive air pollution
control technology to interested people such as students and other
organizations staff. The documents and test reports are collected and
available in the library. It aims to publicize the knowledge and allow interested
studsnts borrowing all such mentioned resources. In addition, it also supports
site visits for any educational institutions, related government and private
sectors of domestic and international levels
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