miﬂszaﬁumiﬂdaﬂmsuaﬁymmﬂmaamuwmuﬂuﬁuﬁmﬂmaum

a ;% Y4 % d' =§o % &' d'
HAIINTFANIAIYINININIVUVSIHINIHUS NI VWIS DUNUN

EANIUNN TS 1A

a a J 1 < [y a v A
IneniwusibduaiunilavesmsinmmunangaslSyaInemansuriiudiea
MNINNaNyaINadeNtazaNlasaNy
umIngnagnaluladgsuns

Unsdnu 2560



ESTIMATING VEHICLE EMISSION IN NAKORN
RATCHASIMA MUNICIPALITY WITH LOCALLY

DEVELOPED DRIVING CYCLES

Noppatsorn Muangnak

A Thesis Submitted in Partial Fulfillment of the Requirements for the
Degree of Master of Science in Environmental Pollution and Safety
Suranaree University of Technology

Academic Year 2017



msidszdiumsdassasuaiiveimavesenumnunuzlunuNmaYIauns

[
o o A

AT TN INIMNITDVenuImUz RS Uz AR

@

a W = ~ we w oA a o dy =] ' £
wrInerduma luladgsuid eyddliiduinedwusaduilifudiunilaves

msAnymugasSyammniinda

ANLATITUMTAOUINGIINUT

s 3
(A3, UFVUN WIATIOU)

152 FUnNTTUMNS

X

4
(ﬁ@ﬁﬁ?ﬂ@]iﬁﬁﬁfﬂi. Ui L‘]f'ﬂf;f’!'iiﬂ!)

o't a = o,
NITUNTT (‘Eﬂmﬁﬁl‘lﬂiﬁny‘l’)ﬂﬂ"luwuﬁ)

N

/
4 b | o ;

U o a =
(8RN eA319136 AT, AR AFIA)

NIIUNT

iQn;@/ oty ol

o @ = an o @ w o
(Feas1138 a3, FUA i) (019150 AT, ¥a1A0 MYIUENYaL)

Qs

a 1 a o < g a o
seseBnsuAheInmMsuesiannuiuane auuAduindnammsugumans



UNAFAT 19UA : MTUsziiumsdassansvanyemavese Uy i

9 [
A A

ﬁfuﬁmﬁumumumawﬁmﬁ";ﬂ’i’gi‘fﬂimﬁﬁ]muwmuz‘ﬁﬁuwwﬁuwum
(ESTIMATING VEHICLE EMISSION IN NAKORN RATCHASIMA
MUNICIPALITY WITH LOCALLY DEVELOPED DRIVING CYCLES)
D1ERIINYA : T09NANTI9138 3. WIS (HegITIR, 309 i,

[

a g [ 4 4 a U a
MmITsNIIeglszaselsziiumslaesa s uanyeIN AN UNIH UL VU UY

Q

9 ]
A A

MenanIazN1INa TUNUANALIAUATUATIIFTUIRIEIYINTMITVIUN I UE NS AN
o A A a o o A Aqyd 9 3 o 7
AUNUN LOWNAIATY SafeMate VU InsanMinaoun l9AvTayan 5150900 1UIUA
o 7 v o & 2 ¢
FDOUATIUYANA TDIUAVTINN 4 30 300UA Insasaauavianayu luazsnoudussnn
Y ' y X ' @ o v o @ 9 o A o
agua 6 doau T lurres Tuas saruveaiuhinuuaz g ToyamsiuTeIuN UL
a d aa Y v @ Y { ' {
ANTIZHAIMIIADALAZWAUITYINTMITTUVVOIIU NI UZLAA UTZANUUDUUNANEN
)
MintulsznaaSnamsuaisnnaunug Inoisnis lsalatonisldesaisuany
v 4 H
HAZIUUTIA0IWANEINA MOVES2014 mglddoyamsvuans umznunui
H 4 H
HAMIANEINDIT 1INTMITUTI UM UZUUDU U T IWanaznra Tunud
= @ ' @ o A J Y Jd 1
MALIAUATUATIIFTUNNANHULAWIY NITTUVITDIUAVITNN 4 2D TDIUATIUYAND
J Y, 1 Y 2 o H, 1 K 9 < a
snouAuTINnALa 6 aedul) nazsnsud lasmsawaviuianasiu ldldanusunie
' a "o A o o 3 { '
Tugaelszanm 10-70 A Tamasaeda T vazATnInseueua Iga1E unde luraalszum
20-50 A latua 3032 TH9 MITIVVSIUNIHULNNUTLIANTAIANINITUNAY (Acc) uAY
ANUMUINRTY (Dec) ¢ 1UFI9 521191 0.1-0.6 1AL 0.1-1.1 1WATABIUIN MINAIAY 1Ay
4 Jd 1 = 1 1 { 1
FDOUAVITINN 4 AOUALTDEUATIUYAAANAIAINIT WAZAVINHUIUNDIFINTIGTUNINUY
4 1 @ 1 1 o { J
Usziandu $9vesiunaznafinasd1annaegliuun 1509 T0eUAUTINN 4 douaz
Jd 1 4 § 1 @ 1 1 @ v W
FOOUATIUYANA 111099INAMNMTITTNUANA NN THLAAZ TV ITULAZIIA TRINTNT
v A o 4 4 gﬁ 1 Y da’ = 3 ~ 1 Aa
TUAVDITOINTOIUIUALATTOOUAVTINNAWA 6 o lTiA1a11mT undelinu 30
a V@ o o v A Jd 1 o 4
lamasaoda Tug vz NiningmMITuIvessnoudaIuyAna S0OUALTINN 4 A0 LAZTDIUA
H 1 da! S 1 < A 1 1 a 1 @
Tagasaauavianasdu liiinnnus aundveglurielszuim 20-45 flawasaed Tua
2 o o A v A < A o ~ v Aa
¥970ININITVINUNIMULVUDUUAIBHANUAIANNTURALA tazlgIuuumITuun
I a ° [ Ao o v A 1 @ 9 <3 A
AudassmnNouUNIKa VzNIPININMITVIN UL TugTunga l9aus unae
X <3 ° R [y o % ] < 1 1
g tazlianuAuHIUUIRNUIETIUNIMUZAINIFITTUINOY 952957 T s saud

@ I 1 A 1 @ dy AR = 9
GUEN'J“WHQﬂll]l!clf'N‘ﬂllﬁﬂTWfﬂi‘ﬂﬁW‘ﬂiﬂa@ﬂﬁﬁqqq@iuwuﬂﬁﬂBW Tudl N.f. 2558 n15 1%



U

muwmuwuﬂuuﬁmﬁwﬁ'ﬂﬂuﬁuﬁmﬂumuﬂﬁuﬂiiw%’rﬁﬂ?mmmiﬂdaﬂ HC, CO, NOX
waz PM lszifiunniimsldaTionsddesmsuaiy ¢ 11573 41-60, 450-679, 254-406
1a 19,080-26,908 siudll muddy uaziliSnansidosunaniiveulaven ladagluag
50,653-75,492 fiusetl TagTims ldmiladunisddesensuadizdanlszuna HC uaz Co ¢
ua s szanm No, gani3smslduunsians MOVES2014 vazilSununisildesuda

o o 3’; a2y = 1 1 = [
ﬂTi1_|‘EJ‘L!u],ﬂEiflﬂvl%’ﬂ“IJﬂﬂﬂﬂﬁﬂﬂlﬁﬂ’lﬁﬂﬂ'lﬂgcluﬂﬂﬂlﬂ‘EJ'Jﬂu

:
TR

fImsfinm 2560 muffodeonisdiafing = {

]

fuNvanEFInadeutazanulasany  aeiederinfnu

]




NOPPATSORN MUANGNAK : ESTIMATING VEHICLE EMISSION
IN NAKORN RATCHASIMA MUNICIPALITY WITH LOCALLY
DEVELOPED DRIVING CYCLES. THESIS ADVISOR : ASSOC. PROF.

NARES CHUERSUWAN, Ph.D., 309 PP.

DRIVING CYCLES/ VEHICLE EMISSION/ EMISSION FACTORS/ MOBILE

APPLICATION/ VEHICLE MODEL/ MOVES2014

This study aims to estimate vehicle emissions on main roads and highways in
Nakorn Ratchasima Municipality (NRM) with recently developed driving cycles.
A mobile phone application (SafeMate) was used to collect speed-time data of
motorcycle, passenger car, pick up truck, heavy bus and heavy truck in peak hour and
off-peak hour during weekdays and weekend. Speed-time data was analyzed and
developed driving cycles on each road study. Estimating vehicle emissions with
emission factor method and MOVES2014 model based on NRM driving cycles.

The results showed that the driving cycles on highways and main roads in
NRM were different.-The average speed of pick up truck, passenger car, heavy bus,
and heavy truck was ranged from 10 to 70 km/h, while the average speed of
motorcycle was ranged from 20 to 50 km/h. The acceleration (Acc) and deceleration
(Dec) of all vehicles were ranged from 0.1 to 0.3 and 0.2 to 0.6 m/s?, respectively.
Which Acc and Dec of pick up truck and passenger car were higher than other vehicle
types. Days of week and times of day were strongly affected the driving pattern of
these vehicles due to the traffic density. The driving cycle of motorcycle and pick up

had the average speed lower than 30 km/h, while the average speed of passenger car,



pick up truck and heavy bus was ranged from 20 to 45 km/h. The driving cycles on
main roads had lower average speed and higher fluctuation than highways. The
average speed on weekend was higher than the weekday, with low fluctuation.
Morning peak hour on weekend had smooth traffic flow. In 2015, the vehicles in
NRM emitted HC, CO, NOy and PM about 41-64, 450-679, 254-406 and 19,080-
26,908 tons/year, respectively. The total carbon dioxide (CO;) was estimated about
50,653-75,492 tons/year. The emission factor method had lower estimated HC and
CO emission, but higher NO, emissions than MOVES2014 model. While

MOVES2014 model had emitted CO; in range of emission factor method.
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