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# # 4570481221 - MAJOR MECHANICAL ENGINEERING
KEY WORD: COMPRESSED NATURAL GAS / LIQUIFIED PETROLIUM GAS / BI-FUEL / EMISSIONS /
FUEL CONSUMPTION / ENERGY CONSUMPTION
MONTREE SEEPAYAK : THE APLLICATION OF LPG/CNG BI-FUEL IN AN SI
ENGINE. THESIS ADVISOR: ASSIST. PROF. KANIT WATTANAVICHIEN, 367 pp.
ISBN 974-53-2982-7.

This thesis aims to demonstrate the fuel economy and emissions of utilizing bi-fuel, LPG/CNG in 3
Sl engine. A gas mixer, fumigation type, was designed and installed into the fue! system. The engine was
operated with unmodified spark timing.

In order to compare fuel consumption and emissions under the real driving conditions, the studies
were conducted on road with driving road test at constant speeds; 60, 70, 80 and 90 km/hr and on the
chassis dynamometer with 6 driving cycles of "Bangkok Driving mode”, developed by Chulalongkorn
University and Japan Transportation Cooperation Association (JTCA).

Results from the constant speed road test revealed that fuel consumption increased with
increased vehicle velocity. Energy consumption with CNG were 1.518, 1.621, 1.651, 2.090 MJ/km and
with LPG were 1.511, 1.555, 1.606, 1.800 MJ/km at vehicle velocities of 60, 70, 80 and 90 km/hr,
respectively. Chassis dynamometer test showed that fuel consumption and emissions depended on
driving conditions. By driving on simulated driving cycle 1 to 6, energy consumption per kilometer
(MJ/km) of CNG was higher than LPG 9.7%, 8.62%, 6.70%, 7.02%, 12.97% and 3.85%, respectively.
Energy consumption of gasoline was higher than CNG as 44.66%, 52.03%, 52.31%, 49.25%, 47.27% and
54.61%, respectively. And energy consumption of gasoline was also higher than LPG as 60.21%, 66.37%,
63.24%, 60.53%, 69.23% and 60.80%, respectively. The emissions were also depended on type of driving
cycle. The use of gasoline seemed to produce the highest amount of unburn hydrocarbon (UHC)
compared with CNG and LPG (lowest value). Gasoline was also produced the highest CO value, followed
by the use of LPG and CNG, respectively. Amount of NO, production was maximum when using LPG,

followed by CNG and the gasoline was the lowest.
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Sample Conditioning Unit
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To Analyzer
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eated Line Unheated Line

Water Trap & Drain
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, . To CVS

MFC 1 Sample Pump
Nitrogen Temperature Controlled
Diluent Oven

MFC 2

=N Denotes a heated surface
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2.2.4 neguiiUFaLIauLILga(Bag Sampling)
2.2.4.1 321U CVS
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2.2.4.1.1 Critical Flow Venturi(CFV)
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2.2.5 launlufiimes(Dynamometer)
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Twin-Roll Dynamometer Single-Roll Dynamometer
Vehicle Direction Vehicle Direction
— —
Tire speed Tire speed

" Minimal Slp  Slip™

S
(Drive Trace Speed Measurement) Roll Speed

317 (2-24) wansgiluazaaazidanvaslauniuiimes [2]
dl a 66y al
2.2.6 LATRILAIZYRNG Lo Lde) (Analyzers)
2.2.6.1 Flame lonization Detector (FID)
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Sample Bypass

31l7 (2-25) wamsgilgiinsnl Flame lonization Detector (FID) [2]
2.2.6.2 Non-Dispersive Infrared Detectors(NDIR)
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2.2.6.3 Chemiluminescence (CL) Analyzer

CL analyzer MauiuinilFunnieenlafueslulngian (NOx) Favannialaniy
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ansnsnaieLFunsaessineeng lugln(2-26)uans flow diagram  B89gUULLLATES

A2 Chemiluminescence
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ized Ai 0 Window
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=
; Generator \ -=p
Air Inlet 3 -
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5 i Signal to
L Sig
i o Sample Capillary \\ Electronic Circuitry
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[ »
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Sample, Zero Pressure Regulator L[;hl:ium
] utlet
Span Inlet <
g—> > -S>
»~

4

By-Pass
Flowmeter

\ 4

gﬂﬁ 2-26 LAAY Chemiluminescence Analyzer [2]
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2.2.6.4 Gas Chromatograph(GC)
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Andndurasdaulsznauudazatin 3R 2-27 uansnanginsal Gas Chromatograph

Sample HPChem [ | O printer

Station =l ] L|;.

|
|
I Amplifier
|

{ Column Detector

(e.g FID)

|

|

| Injection ;
Carmier Gas | | System 1 :

|

|

l |

Oven

A

\

A

Gas Chromatograph

Auxiliary
Makeup Gas

717 2-27 uamsnwgilngnd Gas Chromatograph [2]
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3.1.2.5 Wobbe index
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FN319N 3-1  LAAIADMANTAN NN IANINULATNILAN AT BIWASA T8I THENE ANT96TN

UWAZITOINANEY[1,9,10,11]

Property Gasoline [Propane| LPG |Methane| Thaigulf NG | Myanmar NG
1.Chemical Formula CH g | CHg | CouHgs | CH, |C H; 600N, 05/C0 ssH5 1600 15Ng 36
2.Molecular Weight ~110 441 ~49.6 | 16.04 ~23 ~20.7
3.Specific gravity, 15°C 0.72-0.78| 1.52 1.5-2 0.55 ~0.78 ~0.71
4. Flammability limits,
by %volume
- Lower 1.4 2 2 5.0 ~5 ~6
- Higher 6 9.5 9 15.0 ~17 ~19
5. Heating Value
- HHV, MJ/kg 47.3 50.4 48 55.5 ~37 ~35
- LHV, MJ/kg 44.0 46.4 45 50 ~33 ~31
6. Stoichiometric ratio, weight 14.6 15.67 | 15.58 17.2 11.6 10.8
7.0ctane number (ON)
- Research octane no.(RON)| 92-98 112 | 95-110 | >127 - -
- Motor octane no.(MON) 80-90 97 = 122 ~128 ~114
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4.1.2.2.91In30l1fuanAMAY (Pressure regulator)
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Type Three-stage
Working pressure (Highest feed pressure) 200 Bar

TNANNGAUATRIEUFGIgANaNE e |5 103 kW (140PS)
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v
o 1%

2] a 1 1 o o dl dl
Aufrlaaululsaznguanuurn13dud Inaneaauaian 2

NANANUY N7 WA N7 EWAIUGD iwlafimusAan
s FLELN FEATEA N WANGIN
(Cycle) ADIRNTYIBH (MJ/km) yaafnglEaLs (MJ/km) (%)

1 2.99 4.95 -65.89
2 2.15 3.58 -66.13
3 1.73 2.93 -68.78
4 1.58 2.61 -64.74
5 1.54 2.58 -67.14
6 1.13 1.85 -63.83

AMFUMNINTN 5-16 LAZANINN 5-17 waasuallFaLiauns Ifnasausaseaznig

[ % o &Y = dI 1 &Y A | %3 o 1 1 &Y %
yesiayesNiuAnglrau danudfitalaauinislEwawNuAe sz e LN NINNGI AN TIANYN
naNAnEUzn1siul Inefidesimudaanunnsinelugos 60-70 % Tnaiinniainnisifingys

=

winsuaniuaInalan nnlEnasmn lnduasudemaaiundssnuialdanysaing

L%

4
A
H Sy = o | <%
UNTUNARINNITUULATHANTLANN A LU 1T T L8N AL

5.2.2 HANANEHANNNITNARAL

5.2.2.1 WAAINANANENIINTIALALUNSNARDUUARZNGNANHIUENISTTUY

Turidataznanianauateninisdnlalunimasetusaznguansne

o dl 1 -dlv ¥ dl a o o 1 a <3 o 1 dl <
n3dua IneAndaldunainiezadiinsziisaecingledalugafiugaetwiiiuazannaen
NNINAFDUUARZNGNANEULNI9TLE ANTYINNI9TARE THC CO NOx Uar CO, T9iA789

AA e A INLT NN N AN HULFAALHD wAneinari(g lwiade 2.2)
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5.2.2.1.1 NENANHUNITUAULUN 1, 2, 3, 4, 5 UAY 6

TunmagaLaziINIsiaNaN A NNgNAN N ST UTLLLR 1, 2,
4 YA ave v s : Y d, aue
3, 4, 5 uaz 6 Wazinmageuaian 1 (MAgeedann) waziinimageuaian 2 (L

f19849lun) TneAuafen dasindaady g/km

5.2.2.1.1.1 NNINAKAUATIN 1

v
o

N3N 5-18 NALBNIUNAN IR THITHEG LWUAALNGNANHULNITUT NARLIATIN 1

THC(g/km) CO(g/km) NOx(g/km) CO2(g/km)
NANANKUENIT
o4 4 1.65 13.85 0.66 315.989
VAWLILN 1
NANANKUENIT
C4 0.44 3.84 0.77 228.357
TRIIT
NANANEUENIT
g 0.32 1.7 0.91 183.739
VAWLILN 3
NANANHUENIT
4 0.19 0.25 0.81 170.92
dUAULLN 4
NANANEULANT
o4 I 0.23 0.66 0.96 167.854
dUAULLN 5
NANANTULANT
4 0.17 0.13 0.55 118.809
VILLLN 6
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F113199 5-19 HaFuasNaN I esin lusasnguaN N3 9UE N1INARELATIN 1

THC(g/km) CO(g/km) NOx(g/km) CO2(g/km)

NANANHUENITLA
X 0.72 11.66 1.61 289.028

WUUY 1

NANANHIENITLA
4 0.25 3.21 2 209.586

WUUY 2

NANANHIENITLA
g 0.12 0.9 2.06 173.061

WUuvl 3

NANANHUENNITLA
J 0.05 0.4 2.1 158.97

WUl 4

NANANHULNNITLA
4 0.03 0.11 1.91 147.291

WU 5

NANANHUENITLA
J 0.02 0.11 1.37 114.739

Wuuvl 6

d‘ a (23 a ' 1 o o dl 2’/ d‘
F1919N 5-20 N@LE‘N’]MN@WE‘}J@\TT]’WJIS]J@H&LMLL[}’]@Zﬂ@ﬂ@ﬂ‘]ﬂmgﬂ’]ﬁ“ﬂusﬂ NITNARALATIN 1

THC(g/km) CO(g/km) NOx(g/km) CO2(g/km)
NANANEUENIT
4 0.759 9.933 0.211 333.398
VAWLILN 1
NANANEUENIT
C4 0.194 2.109 0.246 250.01
TRIIIT
NANANEUZNIT
1 K 0.248 3.604 0.243 195.906
VALLILN 3
NANANHUENIT
o4 I 0.084 2.083 0.186 178.318
dUAULLN 4
NANANEULANT
o4 I 0.187 1.886 0.338 173.516
TUAIULLN 5
NANANEULANT
g 0.037 0.896 0.087 129.495
VILLLN 6
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5.2.2.1.1.2 NNINARDLATIN 2

F119797 5-21NaLFNuNaNHU9f 159 IHT A lusaznguANHIEN19UT naauA3In 2

THC(g/km) CO(g/km) NOx(g/km) CO2(g/km)
NANANEULANT
o4 g 0.74 4.1 0.75 314,599
VIUULN 1
NANANSEULNNT
44 0.39 0.15 0.94 224.158
VIUULN 2
NANANHEULNT
4 0.31 0.53 0.86 182.102
dualuun 3
NANANEUENIT
oo 0.25 0.09 0.97 169.12
VIUULN 4
NANANEUENIT
C4 0.21 0.04 1.01 160.154
dUAULUN 5
NANANEUENIT
4 0.17 0.05 0.55 115.371
VIULLN 6

5113199 5-22 taiFunasnasaesingesin usasnguan e 199La NanaeUATIN 2

THC(g/km) CO(g/km) NOx(g/km) CO2(g/km)
NANANHUENIT
T 0.5 4.35 1.71 291.4565
VAULLN 1
NANANEULANT
o4 I 0.26 3.45 1.98 210.102
VIULLN 2
NANANEULANT
4 0.1 0.35 1.94 173.269
duaLLun 3
NANANTULANT
4 0.05 0.33 2.1 158.306
VIULLN 4
NANANHEULNNT
4 g 0.03 0.07 1.96 154,982
VIULLN 5
NANANSEULNNT
4 0.02 0.11 1.39 113.351
VIUULN 6
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;113199 5-23 uaiFunasnasrasinglsauluudarnguansuzn1sdua nsagauaian 2

THC(g/km) CO(g/km) NOx(g/km) CO2(g/km)
NANANEUENIT
o4 I 0.796 12.691 0.138 12.691
VIULLN 1
NANANEULANT
o4 I 0.389 4.949 0.179 245.653
VIULLN
NANANEULANT
4 0.491 4.929 0.204 4.929
VIULLN 3
NANANHEULNNT
4 4 0.065 1.108 0.212 183.521
dUBULUTN 4
NANANHEILNNT
o4 4 0.239 3.104 0.266 3.104
dUAULUN 5
NANANEUENIT
o4 4 0.029 0.725 0.068 130.65
VIUULN 6

v
[

AINAN9I9N 5-18 19 AN919N 5-23 LaRINanIImadaLNatElaan1ImmagauATn 1

D

¥

LAZNNINAFALATIN 2 WUANANEANATUAY THC NOx CO way CO, HuuwaliuiFuiui

- X X | o | o o2 | | = a A P e
NATU TUBENUNQNANTUSNITULY GﬁﬂuLmezﬂ@NNgﬂLL‘LI‘]_ILL@ZWMNL?QL@@HV}LLmﬂmx‘mu

1 1 1
1Al

iafansunRanHaizn st UaLLLA 1 wudaduweliuiFunn THC CO way CO, 1fiaxIn
gamanzidasaIngluuunisiuaudashuse I warlANNRR AABANGNNITUT
T S I s T s AL <
Hasgn Aaunguaneuien s duauuLy 6 9NNt LauuLANMEIAIT 2 da9(AnNE)
AIN 70 4AT 90 km/hr) uaziiAnxiiRRsnaanAnNgNN1sTuaNINIgaly 6 uuun1meaaL

WugH L I BN uNaf ERATWES THC CO waz CO, Hatfign
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5.2.2.2 udnRALLFELEUNANENIINNSIALA NS NARALLARS NN
ANBUSNTTUA
Twiadeilaznanafananisufsauasunaiuniin1sdnlalun1smaaeuus
aznguANEUrN19dLa Tneazyinnisulsaumensyngng CNG Au LPG, CNG fiu Gasoline
o . dl o 3'/ %’/ dl Y &Y v a ! 2’/ dl 7324
waz LPG iU Gasoline I9azin1anagauaasnis afan 1 dinads@ani asan 2 14

F7989 1N WazEINaann Sampling Bag 813LAI1ZY
5.2.2.2.1 LAl UNan LAzl afmuf AN LANFA19a9 CNG

A LPG

Tusidatiazianelf i unan1sdTa U uANBLANFA9TZAINY
CNG fu LPG lullafinus Ineanladnidduuonunane uafeaad CNG N1nndn wadn

ANTILALINNNLDY AMNANEAAY LPG H1NN90

5.2.2.2.1.1 NANLARINNIINARDLIATIN 1

P3N 5-24 UAAHARIFITUFANNLANFANLENUNAN BB TSN TN AN LR FH

Tuusaznguansuznisdul Tnanaaauniain 1

ATHC (%) ACO (%) ANOX (%) ACO, (%)
NANANEUENIT
o4 4 56.36 15.81 -143.94 8.53
VAWLILN 1
NANANKUENIT
T 43.18 16.41 -159.74 8.22
VAULLN 2
NANANHUENIT
. 62.50 47.06 -126.37 5.81
VALLILN 3
NANANHUZNIT
AL I 73.68 -60.00 -160.49 6.99
duAkLLN 4
NANANEULANT
o4 I 86.96 83.33 -98.96 12.25
VAUULN 5
NANANEULANT
g 88.24 15.38 -149.09 3.43
VIUULN 6
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5.2.2.2.1.2 NAN1ARINNIINAZALIATIN 2

F119797 5-25 uanEaafausANuaNATH UM N899 5 9T TR U AN 1a6TH

Tuusaznguansiznsdud Tnannaeuaan 2

ATHC (%) ACO (%) ANOX (%) ACO, (%)
NANANHUENIT
o4 4 32.43 -6.10 -128.00 7.36
VAULUN 1
NANANTULANT
o4 I 33.33 -2200.00 -110.64 6.27
VAULUT 2
NANANTULANT
4 67.74 33.96 -125.58 4.85
IRIGIIT
NANANEULANT
4 80.00 -266.67 -116.49 6.39
vAULLR
NANANHEILNNT
g 85.71 -75.00 -94.06 3.23
dUaAwLLN 5
NANANHEULNNT
o 4 88.24 -120.00 -1562.73 1.75
VIUULN 6

ANA199T 524 wazAnaNd 525 wansnanisuwBeuidienfunlefioufaanu
LLMﬂﬁiNﬂ?mmmﬁHﬁLﬁm%mmdwmﬂ%ﬁ”wﬁﬁmﬁLLm:ﬁ"wsﬂmr}meudﬁ"Lunﬂﬂzﬁu
anmouznefudinnm THC way CO, 184N TEIINTIRGINTN VR AN YA Sene@i THC
mmﬁmmmmmﬂ%ﬁﬂLwﬁqﬁ"wmmmﬁqﬂ%\ﬂﬁ rich mﬂﬂd'u%'mwaqﬁ”ﬁsmqﬁu Tudau
U3snas NOx lunnnguénsnuznisdud wudﬂmﬂ%ﬁ@Lwﬁqﬁ”wmﬁmﬁﬂ?mm NOx 4091

el a K

¥ dsj a a d! GV L% val o
N3 TRINASANTEIINTN R mfafmﬂumauwmﬂwmmmLmﬂummmm'}ﬂ’mmiumm AN

v o ey

11 NOx 49 1sznauiusa Catalytic  converter  Mn9nuldRfuRITsssNEFINITLHD

Ransaungounni leadaannnismeae unLIN it 8 sNTNAgINdNfiN sy
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5.2.2.2.2 palFeauisudantuazila fmuiAuLAnA1999 CNG

AU Gasoline

TusindatiazianslFiunan1sdTa U g uAINLANFA9TZUINY
CNG i Gasoline Wulasianus Inepnlaanduuanuung e Nafsad CNG N1NNI1 We

FrAanfluauvuiee ANANEIa9 Gasoline N1NAIN

5.2.2.2.2.1 NANHRINNIINARDLIASIN 1

AN9199 5-26 LAAINALaFmUAAINLANFANNLS N N AN U AN T8N TN AR LA T AL

Tuwstaznguansuznsdul Tnanaaaunian 1

ATHC (%) ACO (%) ANOX (%) ACO, (%)
NANANHUENIT
g 54.00 28.28 68.03 -5.51
VAULUN 1
NANANEULANT
44 55.91 45.08 68.05 -9.48
duauwuLn 2
NANANEULANT
o4 I 22.50 -112.00 73.30 -6.62
duauuLn 3
NANANEULANT
4 55.79 -733.20 77.04 4.33
VAULUT 4
NANANHEULNNT
g 18.70 -185.76 64.79 -3.37
VUL 5
NANANHEULNNT
4 78.24 -589.23 84.18 -8.99
VIUULN 6
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5.2.2.2.2.2 NANFRINNIINAZALIASIN 2

AN919N 5-27 LAAINALLAFIEUAAINUANFAINLS NI N AN BRI 3TN T AR UA Tt T AL

Tuwstaznguansiznsdud Tnenaaeuafan 2

ATHC (%) ACO (%) ANOX (%) ACO, (%)
NANANHUENIT
4 -7.57 -209.54 81.60 95.97
VAULUN 1
NANANTULANT
o4 I 0.26 3199883 80.96 -9.69
VAULUT 2
NANANTULANT
o4 I -568.39 -830.00 76.28 97.29
IRIGIIT
NANANEULANT
4 74.00 113111 78.14 -8.52
vAULLR
NANANHEILNNT
g -13.81 -7660.00 73.66 98.06
dUaAwLLN 5
NANANHEULNNT
4 82.94 -1350.00 87.64 13.24
VIUULN 6

AMNANTNN 526 UAzANeN 527  wasskansnfFauiaufuwlesiaufaas

' = a dl a é’ 1 ¥ & a 24 a 1 1
wanslFunuNaieNfnauseudensldfinasssnanfnazfinglaaunudnlunnngy
anwuznsdualunimagauaisn 1 Usunm THC aesfinasssuanfgendnnesinglaay dou
151104 CO, 19 @aInAIAN T IaUgINd198951 16930 TF T9N199N THC NIniaNIaINnNg
M aemaafingsssnaAgnealif ich 110 drufulzunm co, 1esfinalaauingandieady
manzdnadouszudnsanfuauiulalasiaululmamasgeandnaesfingsssnans ludou
aunns NOx Tuynnguanemuennadud wudinisldiaemasfingsssuanAilTunm NOx g4

! ¥ dglj a e = d} 24 a v v 2l N
ndnsldaemasfinglaau avaailunaniainfingassusifmn ludlaandfnalaan

1lsznavuiiusia Catalytic converter nauldafuAng e
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5.2.2.2.1 palFeuisunantuazilafimudAuuAns1eaad LPG

AU Gasoline

Tuidanazuans lEi LN FaURg AN ILANFI9TZUIN LPG
U Gasoline wWuilasiaus oA laanduuinuuige HanHIa9 LPG N1nn91 WHdIAN

WuaLrNIaDe AMNanEUad Gasoline H1AN97

5.2.2.2.1 uanlgainnimegauniain 1

F113°9% 5-28 uandralafirudaauansANIBNInmaRsefinmnssuAufing oA

v
o

Tuwsaznguaneuznisdua Tnanagauniai 1

ATHC (%) ACO (%) ANOX (%) ACO, (%)
NANANHULNNT
4 -5.42 14.81 86.89 -15.35
VIULLN 1
NANANHEULNNT
Lo 22.40 34.30 87.70 -19.29
duAULLN 2
NANANEUENIT
o4 4 -106.67 -300.44 88.20 -13.20
VAL 3
NANANEUENIT
Lo g -68.00 -420.75 91.18 12,17
TuAkLLN 4
NANANHUENIT
g -523.33 -1614.55 82.30 -17.80
VWL 5
NANANTUENIT
g -85.00 -714.55 93.65 -12.86
VIUULN 6
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5.2.2.2.2 uanlgainnimeaauniain 2

F1379% 5-29 uansHalafiuiauuansAN B aNaR et mesuAufing A

Tuusaznguansiznsdud Tnannaeuafan 2

ATHC (%) ACO (%) ANOX (%) ACO, (%)
NANAN®UENIT
g -59.20 -191.75 91.93 95.65
TUBULUT 1
NANANSULNNG
Lo I -49.62 -43.45 90.96 -16.92
duBRLLR 2
NANANBULNNG
Lo I -391.00 -1308.29 89.48 97.16
duTULLN 3
NANANSULNNG
4 -30.00 -235.76 89.90 -15.93
TUBULUT 4
NANANHEULNNT
L4 4 -696.67 -4334.29 86.43 98.00
TUBULUN 5
NANANHEULNNT
L4 4 -45.00 -5569.09 95.11 -15.26
dUAULLN 6

AINANTNN 528 D9 AT 529 wandNAanITiFuLRsulwlaflausanny

! a dl a d%/ ! ¥ &y ¥ 2 N 1 1 o
WANFANNUTUN LN AN BN mmwmqmﬂmmmmuLL@zmﬂmuwmﬂunmqmnwmg

©

]
¥ =

nsdualunmageuaiasn 1 138 THC  uaz CO, 1esfinalaaugandiaesingsesiu i
dl a dl dg/ a e a 1 dl a o

N9 THC  wnniimsnannisiaamasinglaauet lugluuuaesvasdeanuinaniu
aneLilu mixture Uedaudsemasaniuanialdanysnlias i daunannuun lunzing
g// dl 1 1 o . dl 1 LS o k% dl a 1 1 4

1 Weeg ludaan9dn mixture MnanldanysniazgnaulillAeisinugesdngduiaann
udiRanis i nduavideat ludesnisanaleide mixture NAludasdnsazgnduaanun
neleide TudoutFunn NOx lunnnguanwiznisdud wudinieldimenasfinanesng
unnu NOx gendnnisldimam@singlaau Seanaiunasnainimainasingasiam vl le
Ananfinalaaw dsznauiuga Catalytic  converter  gnasnuuunnldinnzaniunisan

113970 NOx 2a9nelaay
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a a 3 1 a 1 ' [
WRAHANISTILATISUNANE L ULARSTINAUTALLLN TI9LTIANET
WATTIIARANNITY MRAszlAaINNANTNARaL

l1N1INAFBLILULYIY Chassis Dynamometer aRdaa1inUTuN0U
naneaay Inglunimaaauldainisonaaauliianun 6 nguanm e
o = ¢ = = o gyy = ' v
nsfuanieluaiaungs asminlisesdinisutanimage iy 2 afeay
e o A4y o = Y
3 nguAN®UEN19TLa TeliRnsutiangud 1, 3 uaz 5 \unmeaeuniy
I Aaungud 2, 4 uay 6 Wunnsmeaauainaes Asiulunisfansunug
= A a dp 1 a ] ! -1 1 < =X ¥
NaNEMAnIulugLAuILN d99159ANF9 Lazdaaanad1ue Al
Narsauueniduusazafanimmagey 4uiunisiansinasiinig

accumulate LAZUIATNANHAANNIFABIAINITNAZAL

5.2.2.3.1 499AUTALLLN

® gqaivinnnIaso unguaneienisduan 1, 3, 5

TundaiaruanedoAuIa LI NIRRT ANA N

FANNGNANHUENITUAN 1,3, 5 Auandlugln 573, 574, 575

ANHANAL

100 -8Bpeed(kmthr)

NANANHULNITIUY(cycle)w UL 1
N ——V Target

90

80

7{ TUAUTDLLLNAAT 1

60

9LHUIALLLNRAT O

50

L = -
FIL ARG AN 6

40

30 +

20 o

@

4

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

1a1(Auni)

917 5-73 wansmNAUIa UL NIRRT TN gUAN UL NI T LN 1
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o
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a(Auni)
A F o a | e o oa
g‘ﬂ‘l/l 5-74 memqmm@umem34ﬂwma?mﬂuﬂzgmﬂ‘]:rmzmﬂuw 3
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80
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e nan gfFaueLTamaY gasoline, CNG way LPG

TuFadetugaauan 1T U g UNAN U DILTALNAS
gasoline, CNG uaz LPG TnaAuaneudnaiudnsiadenislaesans
A & o A Al = = A ! =
ety nFu/Aun? desuanieAaftIaeNafEniaani1anvialaide
YR9TDLUA MILAATAUIN AIUFUFRTNAALN1TUADENANHAIWINIANN
dayanaN ULl Instantaneous  IaaitindayanfnTaefaINITRANTUN

LANINIT accumulate AaUMIANRALAAINANNUanUaasNANS

Ay o o =
- malfannnisnaaauaian 1

0022 T Sasudamsildona a2 Ovrrec
ORI IRAENITIAcTNANY Idle(accumulate (N8UNVIA)C,H, old gas
(ki) M cnG
D Gasoline

0.018 -

0.016

0.014

0.012

0.01

0.008 -

0.006

0.004

0.002

1 2

3 4 5 6 7 8 9 10 11 12 13 14

317 5-76 uwansuBeunaLdnsNsaeaNaNY CH, wat lutasmuin



0.005

0.0045

0.004

0.0035

0.003

0.0025

0.002

0.0015

0.001

0.0005

0.11
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Ovrrc

9 = L a
IATANAUMIVADBNANY

Idle(accumulate (NYUNUIAYNOX old gas
®3uAmnh) M cnG

[ Gasoline

e L. . sl 1T LL

3 4 9 10 11 12 13 14

317 5-77 wassuBeunaudasnislaeauans NOx waeludamumn

ronyumasmtdenNaiy Ovrc

(nSuAni)

Idle(accumulate NBUNUIANCO old gas
M cNe

0.09

O Gasoline

0.08

0.07 4

0.05

0.03

0.02

0.01

1 2 3 4 5 6 7 8 9 10 11 12 13 14

317 5-78 wamsu Beunaudnsnisaeanans CO At lugANLN
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6 ——Sarmaamatdemiai Ovrrec
o6 o Idle(accumulate gUNUIN)CO, old gas

0ss (uAni) M c~Ne

[ Gasoline

0.5 4

0.45

0.4

0.35

0.3 *

0.25 - *

0.2 I

0.15 - I

0.1 4

0.05

317 5-79 uana BeuausRsINIsLdeaNaiy CO, LAt lugaamunn

005 —SrmasmItdonad = Ovrc
> . = Idle(accumulate tMaUNUIA)CH,, old gas

(nSuAnd) M cNG
0.045

[ Gasoline

0.04

0.035 -

0.03

0.025

0.02

0.015 -

0.01

0.005 -

1 5-80 ugnuRaLnaUdnIINITlaasNaie CH,, ladelutaaufuiun
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v
o

Ay o =
- wanldannnimaaauaiadn 2

0.022 Fesmasmsila i} Ovrrec

Idle(accumulate l’7IEI‘1.IFIJ‘1.IL’¢!’51'I)CSH8 new gas
"FuAmnd) B NG

0.02 o
[ Gasoline

0.018

0.016

0.014

0.012 ~

0.01

0.008

0.006

0.004

0.002 I
0 -

1 5-81 uansifraumeudnsnislaasnaie CH, laslugaaauLL

Ovrrc

0.005 T & Jaii i e

O TRAUN T AOARATHE Idle(accumulate (NBUNUIIAYNOX new gas
(n§uAui) B NG
0.0045 -

[ Gasoline

0.004

0.0035

0.003

0.0025

0.002 -

0.0015

0.001

BT T TN

7 5-82 uAPNILTE LN USRIIN1TU AREINANE NOX 1afe ludaaimuin
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0.12 1—Snsundonotidonai =t Ovrrc
o Idle(accumulate (NBUNUIA)CO new gas

(nSuAnd) M cNe

0.11

[ Gasoline

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

1 5-83 wAANLLFeLReUARIINTTUARENANE CO 1Rt luTa9LA1LLN

0.6 T—SmInnaemTIteHaT Ovrrc
e "1 Idle(accumulate N8UNVIACO, new gas

oss ("FuAmi) [ FeNel

[ Gasoline

0.5

0.45
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AMANUANNNHYUDILAFNAN

AnsaNRreuRas N o lianAuantRaesanssznavusiazainlaanvus
A AU
1. LAREIUlNA (mole fraction, x)
Hludnadauseudearuiulnaesanstsznauusazd21(N) Fuduaulnananus
298190aN (N) visaludnidauseudnepnududulaalussesarsdsznay (n) fupau
Fadulne T aTe9dN THANTI NN (N) LAZATNITONIAIMNAHNUSTZUINLAAIUNIAN L

v dulNa le

2. dnnluiana (Molecular weight, M)

nsuimints ianatasuianan mldann
M = XM = XM+ XMt XM
il Xp Xgpore X = widaulnaresuiaurazaiinluuianas
3. AMANSAY (heating value, H)

nsuAAINTauTedLigNaN wldann
H = 2xH = xH+xH 4+ x H
Tnapnianifreufanandslunisineiil Ae ufasssuafvldainansuans

AruaNtTRrasaslsenevlalnsafuauuazuianes Auanlun19199 2-1

4. AR NAN1SAA LN (Flammability limit, FL)

| dl ! 1 49/ a dl o o Y a N v
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Tnadaun17lun1TABIUUNTARTANITRA IR T A INAILAANEN Le chatilier's

v

modification of mixture law AP

1 100
FL—Iy _|_Pz/ " +PV
FL, FL, T FL

el FL = limit of flammability of mixture
P, = wasidusueamainasaiinuen
P, = wefifusaasaamasainnans

£3 1
P = afiFusuamalnasTnaN n



FL, =

1

FL, =

2

FL, =

. . e dgl a a
limit of flammability ABILTRLNAITUALLTN

limit of flammability 209 TRWAITHANAR

limit of flammability 18 TRINATHAN N

;19199 N-1 uassAuaNTTRasaslseneulalnsafuauuazuianes [7]
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Higher Lower Lower Higher
heating heating | Flammability | Flammability
Molecular
Compound value, value, limit, limit,
Weight, M,
HHV LHV LFL HFL
B/t | (Btuft) (%vol) (%vol)
Methane (CH,) 16.043 1012.0 911.2 5.0 15.0
Ethane (C,H,) 30.070 1772.9 1621.6 2.9 13.0
Propane (C,H,) 44.097 2523.0 2321.4 2.0 9.5
Isobutane
58.123 3260.1 3008.0 1.8 8.5
(i-C,H,p)
n-Butane
58.123 3269.6 3017.5 1.5 9.0
(n-C;H,,)
Isopentane
‘ 72.150 4009.4 3716.0 1.3 8.0
(i-CH,,)
n-Pentane
72.150 4018.5 3711.0 1.4 8.3
(n-C,H,,)
Hexanes (C,H,,) 86.177 4758.0 4405.0 1.1 77
Carbon dioxide
44.010 - - - -
(CO,)
Nitrogen (N,) 28.0134 - - - -

5. ARTIHIUBINIARADLTALNAINING 1]

! % dw a i// o | ¥ 173 ‘dl = dl
Tunnsaeaainufauainimainasiuaiuses U e NI AN NI NaN199

anellinesneiuazin liifinnisgoyidaatnianiiasarnnisn vl ldanysnd lunsiin

anARUTuAzi IguidannuFaududa (Sensible Heat) N9MsULEuNuANEABINNG
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8INANNNEG 1) Wee Stoichiometric vidadnsndauaataniAsanfatiuiuiadfAynazin
Timaudansunndnanysal
WansnunaNnIgLen ndaesilmy
CH, +20, =CO, +2H,0
ANN289 Avogadro  nanadantaliian1nzguu)nazANAWAE T ULAANE

UFnnauwiniu azdauauluanawinti na1aae

1 moIecuIeCH4+2 moleculesO2 =1 moIecuIeCO2+2 moleculesH20

1 volumeCH, +2 volumeO, =1 volumeCO, +2 volumesH,O

(annAuRaRngFAnssnuuiagauas)

Wasanasdlsznauaasufauansluglraade fifudlinailsunasaeinllgnag
o del ! 49{
AN ATy

s e Ao TLENY, o o

AmFudamaufaaunisnisen i Anuanslilunisei 2-2 WesananiA
sznaudazeandiau 20.95 waedidus Tneisunmns UsunuaausiaaniseiniAd sy
\TIRLNAIUR ARz UUATALAINADINITANTLAUANIANE 100/20.95 11 WsazTN1AT909
aandiauazinwianivlulnsiaudn 3.78 uiss Sedszneuiluenis 4.78 15unmg A
RN CH, +20, +7.56N, =CO, + 2H,0+ 7.56N,

CH, +9.55air = CO, 4 2H,0+7.56N,

1 v
AN999 N-2 LAPNANNIINITLEN IS I manaILia

(4)

Stoichiometric

(3)

(1) (2) Stoichiometric
Air per unit
Gas Equation O, per unit
Volume of gas,
volume of gas

ma
CH, CH, +20, =CO, +2H,0 2.0 9.55
C,H, C,H, +30, =2C0, +3H,0 35 16.71
C,H, C,H, +50, =3C0, +4H,0 5.0 23.87
C,H,, C,H, +650, =4CO, +5H,0 6.5 31.03
CeH,, C.H, +80, =5C0, +6H,0 8.0 38.24

CH CH,, +9.50, =6CO, +7H,0 9.5 45.41
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 1
TEST NO : 10408023
TESTNAME: CYCLE135BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
COUNTRY : EG CUSTOMER : PC21/135
CYCLE : JPLG1BKK OPERATOR : ALONGKORN
DRIVER : SETTASART
NEUATURNLRWY
POLLUTION CONTROL DEP ARTMENT |
BASIC DATA
VEHICLE MODEL : TOYOTA COROLLAL.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : LBG
ENGINE ID : 3224012626 TEST START : 24.08.04 09:37:00
ODOMETER : 64531 TEST END :24.08.04 10:17:12
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE °C 19.4 20.4 21.7
BAROMETRIC PRESSURE  hPa 1009.7 1009.7 1009.6
RELATIVE HUMIDITY % 82.3 82.4 69.6
ABSOLUTE HUMIDITY g/kg da 11.6 12.4 11.3
DEW POINT °C 16.4 17.3 16.0
HUMID.CORRECT.FACTOR 1 1.031 1.058 1.020
DILUTIGN FACTOR 1 35.774 21.123 13.883
VMIX CVS N.TO 273.15K Nm3 100.120 50.743 54.936
DISTANCE km 2.090 3.369 6.741
TIME s 1023.0 520.0 568.1
EMISSIONS THC NOX co co2 HCNOX
PHASE 1 g 1.503 3.367 | 24.369 | 604.069 4.870
PHASE 2 g 0.416 6.928 3.048 | 583.042 7.344
PHASE 3 g 0.198 12.909 0.756 | 992.888 13.107
PHASE 1 g/km 0.719 1.611 11.660 | 289.028 2.330
PHASE 2 g/km 0.123 2.056 0.905 | 173.061 2.180
PHASE 3 g/km 0.029 1.915 0.112 | 147.291 1.944
TOTAL g/km 0.173 1.902 2.309 | 178.688 2.075
TISI1870-2542 RM<1250 TEST 1 0.000 10.000 1.540 0.000 0.350
FUEL ECONOMY mpg 1/100km km/1
PHASE 1 17.46 13.47 7.42
PHASE 2 30.91 7.61 13.14
PHASE 3 36.63 6.42 15.57
TOTAL 29.56 7.96 12.57
CYCLE SUMMARY DEVIATION| FAULTS “}. €RANK | HOT SOAK
m No. S g
273160 0 0.00
COMMENTS

AFTER TEST :

BEFORE TEST: HOT EMISSION TEST PC NO.21/135 (LPG)
TEST OLD STANDARD GASES

Automotive Emission Laboratory * 138/28 Moo2 Rangsit-Ongkharak Rd. * Tambon Rangsit = Amphur Thanyasburi * Patumtani Province = 12110 Thailand

Tal: O 2904 7477-8, Fax: 0 2577 5447
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nguAnHurNsiUTLLLN 1, 3, 5 teldinadnedann (e 1)
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : 10408023
TESTNAME: CYCLE135BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
URNY
POLLUTION CONTROL DEPARTMENT
BAG ANALYSIS THC NOx co co2 CH4
ppm ppm ppm Vol % ppmc
PHASE 1
ZERO 0.07 0.10 4.32 0.00 0.00
SPAN 25.77 23.71 100.31 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 16.17 16.37 207.21 0.35 0.00
BACKGROUND 8.32 0.46 12.85 0.04 0.00
CORRECTED 8.08 15.92 194.72 0.31 0.00
ZERO 0.07 0.09 3.59 0.00 0.00
SPAN 25.68 23.72 99.66 0.89 0.00
PHASE 2
ZERO 0.08 0.11 3.26 0.00 0.00
SPAN 25.76 94.10 93.15 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 9.18 63.61 56.13 0.63 0.00
BACKGROUND 5.00 0.72 8.48 0.04 0.00
CORRECTED 4.41 62.93 48.05 0.59 0.00
ZERO 0.07 0.11 2.99 0.00 0.00
SPAN 2P 94.21 92.88 0.89 0.00
PHASE 3
ZERO 0.08 0.16 2.84 0.00 0.00
SPAN 25.80 29.71 92.77 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 5.22 114.00 16.53 0.96 0.00
BACKGROUND 3.54 fivst? 5.95 0.05 0.00
CORRECTED 1.9 112.35 11.00 0.92 0.00
ZERO 0.07 0+13 2.48 0.00 0.00
SPAN 25.64 23.83 92.39 0.89 0.00

Autometive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd. @ Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ¢ 12110 Thaland
Tel: 0 2904 74778, Fax: 0 2577 5447

317 9-2 uaasluseunanimagaunany Tneldiiewmas LPG

naNansUznstuaLLLn 1, 3, 5 Taaldinadsdani (udi 2)



248

CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 1
TEST NO : 10408024
TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
COUNTRY : EG CUSTOMER  : PC21/246
CYCLE : JPLG2BKK OPERATOR  : ALONGKORN
" DRIVER : SETTASART
POLLUTION COMTROL DEP ARTMENT
BASIC DATA
VEHICLE MODEL : TOYQTA COROLLAl.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : LPG
ENGINE ID : 3224012626 TEST START : 24.08.04 11:15:21
ODOMETER : 64547 TEST END 1 24.08.04 11:57:37
TRANSMISSION : AUTOMATIC SQAKING TIME min 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE °C 20.1 21.7 23.2
BAROMETRIC PRESSURE hPa 1008.9 1008.8 1008.7
RELATIVE HUMIDITY % 72.9 67.0 61.5
ABSOLUTE HUMIDITY g/kg da 10.7 10.9 11.0
DEW POINT e 15.2 15.3 15.5
HUMID.CORRECT.FACTOR 1 1.001 1.006 1.008
DILUTION FACTOR 1 26.856 16.509 10.370
VMIX CVS N.TO 273.15K Nm3 114.580 35.712 66.859
DISTANCE km 4.763 3.374 14.214
TIME s 1172.0 368.0 695.1
EMISSIONS THC NOx co co2 HCNOx
PHASE 1 g 1.214 9.543 15.271 | 998.258 10.757
PHASE 2 g 0.166 7.107 1.355 | 536.366 7.273
PHASE 3 g 0.261 19.529 1.610 |1630.902 19.790
PHASE 1 g/km 0.255 2.004 3.206 | 209.586 2.258
PHASE 2 g/km 0.049 2.106 0.402 | 158.970 2.156
PHASE 3 g/km 0.018 1.374 0.113 | 114.739 1.392
TOTAL g/km 0.073 1.619 0.816 | 141.628 1.692
TISI1870-2542 RM<1250 TEST 1 0.000 .0.000 1.540 0.000 0.350
FUEL ECONOMY mpg 1/100km km/1
PHASE 1 25.09 9.37 10.67
PHASE 2 33.83 6.95 14.38
PHASE 3 47.01 5.00 19.99
TOTAL 37.76 6.23 16.05
CYCLE SUMMARY DEVIATION| FAULTS w CRANK HOT SOAK
m No. s s
35760 1 0.00
COMMENTS '
BEFORE TEST: HOT EMISSION TEST PC NO.21/246 (LPG)
AFTER TEST : TEST OLD STANDARD GASES

Automative Emission Laboratory * 138/28 Moo2 Rangsit-Ongkharak Rd. * Tambon Rangsit ® Amphur Thanyaburi * Patumtani Province ® 12110 Thailand
Tel: 0 2904 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : I0408024
TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
nmnplum
POLLUTION CONTROL DEPARTMENT|
BAG ANALYSIS THC NOx co co2 CH4
ppm ppm ppm Vol % ppuc
PHASE 1
ZERO 0.03 0.08 0.71 0.00 0.00
SPAN 25.63 93.54 96.15 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 8.58 41.15 113.91 0.49 0.00
BACKGROUND 2.98 0.59 7.57 0.04 0.00
CORRECTED 5.71 40.58 106.62 0.44 0.00
ZERO 0.02 0.07 0.55 0.00 0.00
SPAN 25.57 93.57 95.19 0.89 0.00
PHASE 2
ZERO 0.02 0.10 0.68 0.00 0.00
SPAN 25.64 93.51 88.95 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 4.52 97.92 33.16 0.81 0.00
BACKGROUND 2.14 1.49 2.98 0.05 0.00
CORRECTED 2.50 96.51 30.36 0.76 0.00
ZERO 0.01 0.08 1.16 0.00 0.00
SPAN 25.68 93.50 88.65 0.89 0.00
PHASE 3
£ERO 0.03 0.13 1.35 0.00 0.00
SPAN 25.68 23.42 88.41 2.74 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 3.81 143.47 20.18 --1.29 0.00
BACKGROUND 1.89 2.39 1.01 0.05 0.00
CORRECTED 2.10 141.31 19.27 1.24 0.00
ZERO 0.00 0.09 1.75 0.00 0.00
SPAN 25.66 23.36 87.99 2.74 0.00

Automotive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd. * Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand
Tel: 0 2904 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3

PAGE 1
TEST NO : 10408025
TESTNAME: CYCLEL3SBKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
COUNTRY : EG CUSTOMER  : PC21/135
CYCLE : JPLG1BKK OPERATOR  : ALONGKORN
DRIVER : SETTASART
NEUATUANLR MY
POLLUTION CONTROL DEPARTHMENT|
BASIC DATA
VEHICLE MODEL : TOYOTA COROLLAL.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : GASOLINE9S
ENGINE ID : 3224012626 TEST START :24.08.04 13:11:54
ODOMETER : 64594 TEST END :24.08.04 13:52:06
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE °C 20.0 20.4 22.6
BAROMETRIC PRESSURE hPa 1007.3 1007.0 1006.9
RELATIVE HUMIDITY % 72.9 72.5 65.5
ABSOLUTE HUMIDITY g/kg da 1087 10.9 11.3
DEW POINT °q 15.0 15.4 15.9
HUMID.CORRECT.FACTOR 1 0.999 1.007 1.019
DILUTION FACTOR 1 31.890 18.364 11.560
VMIX CVS N.TO 273.15K Nm3 99.892 50.618 54.738
DISTANCE km 2.103 3.367 6.744
TIME s 1023.0 520.0 568.1
EMISSIONS THC NOx co 02 HCNOx
PHASE 1 q 1.597 0.444 | 20.889 | 701.136 2.041
PHASE 2 g 0.834 0.817 | 12.134 | 659.615 1.651
PHASE 3 q 1.264 2.277 | 12.718 |1170.195 3.541
PHASE 1 g/km 0.759 0.211 9.933 | 333.398 0.971
PHASE 2 g/km 0.248 0.243 3.604 | 195.906 0.490
PHASE 3 g/km 0.187 0.338 1.886 | 173.516 0.525
TOTAL g/km 0.303 0.290 3.745 | 207.217 0.592
TISI1870-2542 RM<1250 TEST 1 0.000 | .0.000 1.540 0.000 0.350
FUEL ECONOMY ' mpg 1/100km km/1
PHASE 1 15.72 14.96 6.68
PHASE 2 27.30 8.61 11.61
PHASE 3 31.20 | 7.54 13.27
TOTAL 25.81 | 9.11 10.97
CYCLE SUMMARY DEVIATION| FAULTS ™ €RANK | HOT SOAK
m No. s s
27780 0 0.00
COMMENTS
BEFORE TEST: HOT EMISSION TEST PC NO.21/135 (GASOLINE9S)
AFTER TEST : TEST OLD STANDARD GASES

Automotive Emission Laboratory * 138/28 Moo2 Rangsit-Ongkharak Rd. * Tambon Rangsit ®* Amphur Thanysburi ® Patumtani Provincs ® 12110 Thailand

Tel: 0 2904 7477-8, Fax: 0 2577 S447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : 10408025
TESTNAME: CYCLE13SBKK. LG. (POINT. JAPAX)
TESTMODE: Diluted modal analysis
POLLUTION CONTROL DEPARTUENT
BAG ANALYSIS THC NOx co €02 CH4
ppm ppm ppm Vol % ppmc
PHASE 1 -
ZERO 0.08 0.05 1.69 0.00 0.00
SPAN 25.78 23.75 97.36 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 9.66 2.32 | 173.02 0.40 0.00
BACKGROUND 1.09 0.15 5.91 0.04 0.00
CORRECTED 8.61 2.17 | 167.29 0.36 0.00
ZERO 0.08 0.05 1.65 0.00 0.00
SPAN 25.76 23.80 97.31 0.89 0.00
PHASE 2
ZERQ 0.11 0.06 1.62 0.00 0.00
SPAN 25.76 43.78 97.25 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 9.90 7.98 | 197.24 0.71 0.00
BACKGROUND 1.09 0.17 5.78 0.05 0.00
CORRECTED 8.88 7.82 | 191.77 0.66 0.00
ZERO 0.09 0.06 1.67 0.00 0.00
SPAN 25.74 23.1 97.30 0.89 0.00
PHASE 3
ZERO 0.11 0.07 1.72 0.00 0.00
SPAN 25.80 23.79 97.36 2.74 0.00
RE-ZERQ 0.00 0.00 0.00 0.00 0.00
SAMPLE 13.45 20.17 191.82 1.14 0.00
BACKGROUND 1.12 0.28 6.50 0.05 0.00
CORRECTED 12.43 19.91 | 185.88 1.09 0.00
ZERQ 0.09 0.06 1.711 0.00 0.00
SPAN 25.72 23.76 97.30 2.74 0.00

Automotive Emission Laboratory * 138/28 Moo2 Rangsit-Ongkharak Rd. * Tambon Rangsit « Amphur Thanyaburi % Patumtani Province = 12110 Thaland
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 1

TEST NO : 10408026

TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)

TESTMODE: Diluted modal analysis

COUNTRY : EG CUSTOMER  : PC21/246

CYCLE : JPLG2BKK OPERATOR  : NATCHANOK

DRIVER : SETTASART
LR
POLLUTION DEPARTMENT |
BASIC DATA
VEHICLE MODEL : TOYOTA COROLLAL.6 VEHICLE MASS kg : 1250
CHASSIS ID  : 107001541 FUEL TYPE : GASOLINE9S
ENGINE ID : 3224012626 TEST START : 24.08.04 14:44:15
ODOMETER . 64609 TEST END : 24.08.04 15:26:32
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE °C 20.5 92,1 23.3
BAROMETRIC PRESSURE  hPa 1006.0 1006.0 1005.8
RELATIVE HUMIDITY D 74.0 67.9 62.7
ABSOLUTE HUMIDITY  g/kg da 102 11.4 11.3
DEW POINT C 45,7 16.0 15.8
HUMID.CORRECT.FACTOR 1 1.017 1.022 1.019
DILUTEON FACTOR 1 122.906 14.507 3.077
VMIX CVS N.TO 273.15K Nm3 114.100 35.559 66.647
DISTANCE km 4.760 3.366 14.226
TIME S 1172.0 368.0 695.1
EMISSIONS THC NOx o 02 HCNOX
PHASE 1 g 0.922 1.170 | 10.041 |1190.047 2.092
PHASE 2 g 0.272 0.621 7.010 | 600.219 0.893
PHASE 3 g 0.532 1.241 | 12.748 |1842.199 1.773
PHASE 1 g/km 0.194 0.246 2.109 | 250.010 0.439
PHASE 2 g/km 0.081 0.184 2.083 | 178.318 0.265
PHASE 3 g/km 0.037 0.087 0.896 | 129.495 0.125
TOTAL g/km 0.077 0.136 1.333 | 162.512 0.213
TISI1870-2542 RM<1250 TEST 1 0.000 |  0.000 1.540 0.000 0.350
FUEL ECONOMY mpg 1/100km km/1
PHASE 1 21.76 10.81 9.25
PHASE 2 30.38 7.74 12.92
PHASE 3 42.17 5.58 17.93
TOTAL 33.51 7.02 14.25
CYCLE SUMMARY DEVIATION| FAULTS CRANK | HOT SOAK
m No. S ]
302.50 0 0.00
COMMENTS
BEFORE TEST: HOT EMISSION TEST PC NO.21/246 (GASOLINESS)
AFTER TEST : TEST OLD STANDARD GASES

Automotive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd. * Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand
Tel: 0 2904 7477-8, Fax: 0 2577 5447

2109 2-7 ugpsluseauuaniImagaLNans IosldimaInae Gasoline

k1l

e W v v o 4 . o
NANANHUTNITLALULTN 2, 4, 6 tngldinTa19@an (Wi 1)



253

CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : 10408026
TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
NEUATURNLRIY
POLLUTION CONTROL DEPARTMENT!
BAG ANALYSIS THC NOx co C02 CH4
ppm ppm ppm Vol % ppmec
PHASE 1
ZERO 0.04 0.01 0.51 0.00 0.00
SPAN 25.72 23.43 90.40 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 5.36 5.06 73.98 0.58 0.00
BACKGROUND 1.06 0.15 3.74 0.05 0.00
CORRECTED 4.35 4.92 70.40 0.53 0.00
ZERO 0.04 0.02 0.54 0.00 0.00
SPAN 25.59 23.44 90.45 0.89 0.00
PHASE 2
ZERO 0.06 0.03 0.62 0.00 0.00
SPAN 25.72 23.42 96.28 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE | 5.11 8.50 | 161.37 0.91 0.00
BACKGROUND 1.06 0.18 3.94 0.05 0.00
CORRECTED 4,13 8.33 157.70 0.86 0.00
ZERO 0.05 0.03 0.57 0.00 0.00
SPAN 25.65 23.38 96.15 0.89 0.00
PHASE 3
ZERO 0.05 0.03 0.56 0.00 0.00
SPAN 25.74 23.27 96.25 2.74 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 5.21 9.09 157.15 1.46 0.00
BACKGROUND 1.03 0.20 4.64 0.06 0.00
CORRECTED 4.30 8.91 153,02 1.41 0.00
ZERO 0.04 0.03 0.59 0.00 0.00
SPAN 25.56 23.22 96.31 2.74 0.00

Automotive Emission Laboratory * 138/28 Moo2 Rangsit-Ongkharak Rd. * Tambon Rangsit @ Amphur Thanyaburi * Patumtani Province & 12110 Thailand
Tel: 0 2904 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 1

TEST NO : 10408028

TESTNAME: CYCLE135BKK. LG. (POINT. JAPAN)

TESTMODE: Diluted modal analysis

COUNTRY : EG CUSTOMER : PC21/135 CNG

CYCLE : JPLG1BKK OPERATOR : THERDSAK

DRIVER : SETTASART
UR
POLLUTION CONTROL DEPARTMENT
BASIC DATA
VEHICLE MODEL : TOYOTA COROLAL.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : GAS CNG
ENGINE ID : 3224012626 TEST START : 25.08.04 10:49:02
ODOMETER : 64817 TEST END : 25.08.04 11:29:15
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
BMBIENT TEMPERATURE °C 18.6 20.0 22.1
BAROMETRIC PRESSURE hPa 1007.9 1007.9 1007.9
RELATIVE HUMIDITY % 82.7 75.8 68.8
ABSOLUTE HUMIDITY g/kg da Tk b 11.1 11.5
DEW POINT @ 1530, 15.6 16.2
HUMID.CORRECT.FACTOR 1 1.013 1.013 1.026
DILUTION FACTOR 1 32.942 19.872 12.107
VMIX CVS N.TO 273.15K Nm3 100.090 50.622 54.592
DISTANCE km 2.098 3.366 6.719
TIME s 1023.0 520.0 568.1
EMISSIONS THC NOx co co2 HCNOx
PHASE 1 g 3.467 1.388 29.062 | 662.945 4,855
PHASE 2 g 1.093 3.079 5.732 | 618.465 4,172
PHASE 3 g 1.567 6.435 4,454 [1127.814 8.002
PHASE 1 g/km 1.653 0.662 13.852 | 315.989 2.314
PHASE 2 g/km 0.325 0.915 1.703 | 183.739 1.239
PHASE 3 g/km 0238 0.958 0.663 | 167.854 1.191
TOTAL g/km 0.503 0.895 3.222 | 197,753 1.398
No standard for used car 0.000 0.000 0.000 0.000 0.000
FURL ECONOMY mpg 1/100km km/1
PHASE 1 15.76 14.93 6.70
PHASE 2 28.84 8.16 12.26
PHASE 3 31.86 7.38 13.55
TOTAL 26.44 8.89 11.24
CYCLE SUMMARY DEVIATION| FAULTS CRANK HOT SOAK
m No. ] S
280.90 0 0.00
COMMENTS
BEFORE TEST: PC TEST CNG
AFTER TEST :

Automotive Emission Laboratory ® 138/28 Moo 2 Rangsit-Ongkharak Rd. = Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand

Tel: 0 2004 7477-8,
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : 10408028
TBSTNAME: CYCLE135BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
mﬁmm
BAG ANALYSIS THC NOx co co2 CH4
ppm ppm ppm Vol % ppme
PHASE 1
ZERO 0.03 0.14 0.44 0.00 0.00
SPAN 25.61 23.16 96.42 0.83 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 19.97 6.72 237.87 0.38 0.00
BACKGROUND 1.36 0.05 5.76 0.04 0.00
CORRECTED 18.65 6.68 232.29 0.34 0.00
ZERO 0.04 0.15 0.05 0.00 0.00
SPAN 25.73 23.12 95.83 0.89 0.00
PHASE 2
ZERO 0.04 0.14 0.17 0.00 0.00
SPAN 25.65 92.88 95.69 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 12.89 29.36 94.61 0.66 0.00
BACKGROUND 1,33 0.09 4.24 0.04 0.00
CORRECTED 11.63 29.28 90.58 0.62 0.00
ZERO 0.03 0.14 0.44 0.00 0.00
SPAN 2559 92.81 95.52 0.89 0.00
PHASE 3
ZERO 0.04 0.11 0.50 0.00 0.00
SPAN 25.62 92.39 89.66 2.74 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 16.63 56.34 67.71 1.10 0.00
BACKGROUND 1,27 0.33 2,66 0.05 0.00
CORRECTED 15.46 56.04 65.27 1.05 0.00
ZERO 0.04 0.13 0.61 0.00 0.00
SPAN 25.65 92.63 89.47 2.74 0.00

Automotive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd. = Tl!lbnn Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand
Tel: 0 2004 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 1

TEST NO : 10408029

TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)

TESTMODE: Diluted modal analysis

COUNTRY : EG CUSTOMER : PC21/246 CNG

CYCLE : JPLGZBKK OPERATOR : ALONGKORN
nmquuaw DRIVER : SETTASART

POLLUTION CONTROL DEPARTMENT
BASIC DATA
VEHICLE MODEL : TOYOTA COROLAL.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : GAS CNG
ENGINE ID : 3224012626 TEST START : 25.08.04 13:20:45
ODOMETER : 64832 TEST END : 25.08.04 14:03:02
TRANSMISSION : AUTOMATIC SOAKING TIME min 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE SE 19.7 21.4 22.6
BAROMETRIC PRESSURE hPa 1006.0 1005.8 1005.6
RELATIVE HUMIDITY % 75.3 69.1 63.4
ABSOLUTE HUMIDITY  g/kg da 10.8 11.1 10.9
DEW POINT o 15.3 15.5 15.3
HUMID.CORRECT.FACTOR 1 1.005 1.012 1.007
DILUTION FACTOR 1 24.605 15.271 9.905
VMIX CVS N.TO 273.15K Nm3 114.010 35.480 66.288
DISTANCE km 4,754 3.376 14.225
TIME s 1172.0 368.0 695.1
EMISSIONS THC NOx co C02 HCNOx
PHASE 1 g 2.096 3.637 18.235 |1085.608 5.733
PHASE 2 g 0.644 2.750 0.836 | 577.027 3.394
PHASE 3 g 2.487 7.828 1.816 |1690.055 10.315
PHASE 1 g/km 0.441 0.765 3.836 | 228.357 1.206
PHASE 2 g/km 0.191 0.815 0.248 | 170.920 1.005
PHASE 3 g/km 0.175 0.550 0.128 | 118.809 0.725
TOTAL g/km 0.234 0.636 0.934 | 149.975 0.870
No standard for used car 0.000 0.000 0.000 0.000 0.000
FUEL ECONOMY mpg 1/100km km/1
PHASE 1 22.92 10.26 9.75%
PHASE 2 31.44 7.48 13.37
PHASE 3 45.21 5.20 19.22
TOTAL 35.52 6.62 15.10
CYCLE SUMMARY DEVIATION| FAULTS CRANK HOT SOAK
m No. S ]
272.60 0 0.00
COMMENTS
BEFORE TEST: HOT EMISSION TEST PC NO.21/246 (CNG)
AFTER TEST : TEST OLD STANDARD GASES

Automotive Emission Laboratory ® 138/28 Moo2 Rangeit-Ongkharak Rd.  Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand
Tel: 0 2004 7477-8, Fax: 0 2577 5447

917 9-11 wansluseaunanimeagaunaie e lfiTanas CNG

nguAnHurNsTUTLLLY 2, 4, 6 TeldRnadeBann (e 1)



257

CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : 10408029
TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
ﬂlﬂﬂﬂﬂqﬂu
POLLUTION CONTROL DEPARTMENT
BAG ANALYSIS THC NOx Co C0o2 CH4
ppm ppm ppm Vol ¥ ppmc
PHASE 1
ZERO 0.10 0.08 0.83 0.00 0.00
SPAN 25.72 23.90 96.33 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 11.24 16.80 132.36 0.53 0.00
BACKGROUND 1.40 ladll 4.60 0.05 0.00
CORRECTED 9.90 15.49 127.95 0.48 0.00
ZERO 0.10 0.08 0.42 0.00 0.00
SPAN 25%873 23.79 96.09 0.89 0.00
PHASE 2
ZERO 0.11 0.09 0.48 0.00 0.00
SPAN 25,71 94.66 90.27 0.89 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 11.02 37.86 21,59 0.87 0.00
BACKGROUND 1.34 0.52 2,95 0.05 0.00
CORRECTED 9.77 37.37 18.84 0.83 0.00
ZERO 0.11 0.09 0.34 0.00 0.00
SPAN 2515 94.73 90.14 0.89 0.00
PHASE 3
ZERO 0.13 0.12 0.30 0.00 0.00
SPAN 25.81 94.67 90.09 2.74 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 21.40 57.90 24.02 1.34 0.00
BACKGROUND 1.34 0.77 2.34 0.05 0.00
CORRECTED 20.20 57.20 21.92 1.30 0.00
ZERO 0.12 0.11 0.19 0.00 0.00
SPAN 25.76 94.74 89.97 2.74 0.00

Automotive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd. * Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand
Tel: 0 2904 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 1

TEST NO : 10408030

TESTNAME: CYCLE135BKK. LG. (POINT. JAPAN)

TESTMODE: Diluted modal analysis

COUNTRY : EG CUSTOMER : PC21/135CNG

CYCLE : JPLG1BKK OPERATOR : ALONGKORN

" DRIVER : SETTASART
POLLUTION CONTROL DEPARTMENT|
BASIC DATA
VEHICLE MODEL : TOYOTA COROLAL.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : GAS CNG
ENGINE ID : 3224012626 TEST START : 25.08.04 15:18:08
ODOMETER : 64858 TEST END : 25.08.04 15:58:20
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE °C 18.8 20.3 21,0
BAROMETRIC PRESSURE hPa 1004.0 1003.9 1003.7
RELATIVE HUMIDITY % 80.6 73.9 68.1
ABSOLUTE HUMIDITY g/kg da 11.0 11.1 10.7
DEW POINT 1o, 15.4 15.6 15.0
HUMID.CORRECT.FACTOR 1 1.010 1.013 0.998
DILUTION FACTOR 1 34.158 20.005 12.651
VMIX CVS N.TO 273.15K Nm3 99.618 50.410 54,420
DISTANCE km 2.104 3.367 6.739
TIME s 1023.0 520.0 568.1
EMISSIONS THC NOx co €02 HCNOx
PHASE 1 g 1.563 1.587 8.636 | 661.917 3.150
PHASE 2 g 1.043 2.898 1.794 | 613.139 3.941
PHASE 3 g 1.412 6.783 0.296 |1079.277 8.195
PHASE 1 g/km 0.743 0.754 4.105 | 314.599 1.497
PHASE 2 g/km 0.310 0.861 0.533 | 182.102 1.170
PHASE 3 g/km 0.210 1.007 0.044 | 160.154 1.216
TOTAL g/km 0.329 0.923 0.878 | 192.820 1.252
No standard for used car 0.000 | 0.000 | 0.000 [ 0.000 | 0.000
FUEL ECONOMY mpg 1/100km km/1
PHASE 1 16.71 14.07 Tl
PHASE 2 29.39 8.00 12.49
PHASE 3 33.60 7.00 14.28
TOTAL 27,68 8.50 11.77
CYCLE SUMMARY DEVIATION| FAULTS CRANK | HOT SOAK
m No. s s
259.50 0 0.00
COMMENTS
BEFORE TEST: HOT EMISSION TEST PC NO.21/135 (CNG)
AFTER TEST : TEST NEW STANDARD GASES

Automotive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd, » Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand
Tel: 0 2004 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : 10408030
TESTNAME: CYCLE135BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
NEUATIRLL
POLLUTION CONTROL DEPARTMENT
BAG ANALYSIS THC NOx co C02 CH4
ppm ppm ppm Vol % ppme
PHASE 1
ZERO 0.02 0.00 0.95 0.00 0.00
SPAN 23.71 25.07 90.65 0.93 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 9.66 7.90 73.99 0.38 0.00
BACKGROUND 1.25 0.22 4.78 0.05 0.00
CORRECTED B.45 7.69 69.35 0.34 0.00
ZERO 0.02 0.00 0.41 0.00 0.00
SPAN 23.68 25.06 90.32 0.92 0.00
PHASE 2
ZERO 0.03 0.01 0.39 0.00 0.00
SPAN 23.68 83.79 90.23 0.92 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 12.28 27.93 31.49 0.66 0.00
BACKGROUND 1.20 0.25 3.18 0.05 0.00
CORRECTED 11.14 27.70 28.47 0.62 0.00
ZERO 0.03 0.01 0.44 0.00 0.00
SPAN 2321 83.93 90.20 0.92 0.00
PHASE 3
ZERO 0.05 0.05 0.40 0.00 0.00
SPAN 2313 84.10 90.25 1.82 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 15.07 61.42 6.54 1.05 0.00
BACKGROUND 1,19 0.57 2+37 0.05 0.00
CORRECTED 13,97 60.90 4.36 1.01 0.00
ZERO 0.06 0.03 0.17 0.00 0.00
SPAN 2377 84.10 90.06 1.82 0.00

Automotive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd, * Tambon Rangsit ® Amphur Thanyaburi @ Patumtani Province ® 12110 Thailand
Tel: 0 2804 7477-8, Fax: 0 2577 5447

917 9-14 wansluseaunanimagauNaiie e lfimeInas CNG

naguAnmUENITLaLLLY 1, 3, 5 Taaldinadnedalud (e 2)



260

CHASSIS DYNO PROTOCOL TEST CELL 3

PAGE 1
TEST NO : 10408031
TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
COUNTRY : EG CUSTOMER : PC21/246CNG
CYCLE : JPLG2BKK OPERATOR ~ : ALONGKORN
DRIVER : SETTASART
nwrmqnnaw
POLLUTION CONTROL DEPARTMENT
BASIC DATA
VEHICLE MODEL : TOYOTA COROLAl.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : GAS CNG
ENGINE ID : 32724012626 TEST START : 25.08.04 16:32:06
ODOMETER : 64873 TEST END : 25.08.04 17:14:23
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE o 19.3 20.7 22.6
BAROMETRIC PRESSURE hPa 1003.3 1003.4 1003.4
RELATIVE HUMIDITY % 77:2 70.7 62.6
ABSOLUTE HUMIDITY g/kg da 10.9 10.9 10.8
DEW POINT o 15.3 15.3 15.1
HUMID.CORRECT.FACTOR 1 1.006 1.006 1.003
DILUTION FACTOR 1 25.533 15.455 10.182
VMIX CVS N.TO 273.15K Nm3 113.740 35.418 66.174
DISTANCE km 4,742 3.357 14,177
TIME s 1172.0 368.0 695.1
EMISSIONS THC NOx co co2 HCNOx
PHASE 1 g 1.858 4,465 0.723 [1062.959 6.323
PHASE 2 g 0.843 3.251 0.298 | 567.736 4.094
PHASE 3 g 2.347 7.861 0.663 [1635.619 10.208
PHASE 1 g/km 0.392 0.942 0.152 224 .158 1.333
PHASE 2 g/km 0.251 0.968 0.089 | 169.120 1.220
PHASE 3 gfkm 0.166 0.554 0.047 115.371 0.720
TOTAL g/km 0.227 0.699 0.076 | 146.629 0.926
No standard for used car 0.000 .0.000 0.000 0.000 0.000
FUEL ECONOMY mpg 1/100km km/1
PHASE 1 23.95 9.82 10.18
PHASE 2 31.78 7.40 13.51
PHASE 3 46.61 5.05 19.82
TOTAL 36.65 6.42 15.58
CYCLE SUMMARY DEVIATION| FAULTS CRANK HOT SOAK
m No. s s
398.60 0 0.00
COMMENTS !
BEFORE TEST: HOT EMISSION TEST PC NO.21/246 (CNG
AFTER TEST : TEST NEW STANDARD GASES

Automotive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd. ®* Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand

Tel: 0 2904 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTQCOL TEST CELL 3 PAGE 2
TEST NO : 10408031
TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
NEUATLRULRWY
POLLUTIONCONTROL DEPARTMENT
BAG ANALYSIS THC NOx o co2 CH4
ppm ppm ppm Vol % ppmc
PHASE 1
ZERO 0.05 0.04 0.52 0.00 0.00
SEAN 23.64 24.89 90.35 0.93 0.00
RE-ZERQ 0.00 0.00 0.00 0.00 0.00
SAMPLE 9.95 19.36 8.25 0.52 0.00
BACKGROUND 1.20 0.33 3.29 0.05 0.00
CORRECTED 8.80 19.04 5.08 0.48 0.00
ZERO 0.05 0.03 0.13 0.00 0.00
SPAN 23.70 24.92 89.97 0.92 0.00
PHASE 2
ZERO 0.06 0.05 0.06 0.00 0.00
SPAN 23.75 83.47 89.99 0.92 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 13.95 45,03 8.44 0.86 0.00
BACKGROUND 1.21 0.53 1.84 0.05 0.00
CORRECTED 12.82 44,53 6.73 0.82 0.00
ZERO 0.06 0.05 0.10 0.00 0.00
SPAN 23.70 83.64 89.77 0.92 0.00
PHASE 3
ZERO 0.07 0.07 0.26 0.00 0.00
SPAN 23.67 83.67 89.88 1.83 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 20.24 58.46 9.32 1.31 0.00
BACKGROUND 1.26 0.77 1.45 0.06 0.00
CORRECTED 19.10 57.76 8.01 1.26 0.00
ZERO 0.07 0.05 0.49 0.00 0.00
SPAN 23.68 83.78 89.63 1.83 0.00

Automotive Emission Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd. ® Tambon Rangsit ® Amphur Thanyaburi ® Patumtani Province ® 12110 Thailand
Tel: 0 2904 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 1
TEST NO : 10408032
TESTNAME: CYCLE135BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
COUNTRY : EG CUSTOMER : PC21/135LPG
CYCLE : JPLG1BKK OPERATOR  : ALONGKORN
= DRIVER : SETTASART
POLLUTION CONTROL DEPARTMIENT
BASIC DATA
VEHICLE MODEL : TOYOTA COROLAl.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : LPG
ENGINE ID : 3224012626 TEST START : 27.08.04 10:28:49
ODOMETER : 65085 TEST END : 27.08.04 11:09:02
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PEASE 2 PHASE 3
AMBIENT TEMPERATURE °C 20.2 20.3 21.6
BAROMETRIC PRESSURE hPa 1006.3 1006.2 1006.3
RELATIVE HUMIDITY % 70.7 €9.8 65.2
ABSOLUTE HUMIDITY g/kg da 10.5 10.4 10.6
DEW POINT °C 14.8 14.6 14.9
HUMID.CORRECT.FACTOR 1 0.993 0.991 0.995
DILUTION FACTOR 1 36.444 21.070 13.138
VMIX CVS N.TO 273.15K Nm3 99.778 50.584 54.713
DISTANCE km 2.093 3.367 6.738
TIME s 1023.0 520.0 568.1
EMISSIONS THC NOx o co2 HCNOx
PHASE 1 g 1.048 3.575 9.113 | 610.016 4.623
PHASE 2 g 0.335 6.524 1.186 583.396 6.859
PHASE 3 g 0.197 13.239 0.452 [1044.267 13.436
PHASE 1 g/km 0.501 1.708 4.354 | 291.455 2.209
PHASE 2 g/km 0.099 1.938 0.352 | 173.269 2.037
PHASE 3 g/km 0.029 1.965 0.067 | 154.982 1.994
TOTAL g/km 0.130 1.913 0.881 | 183.446 2.043
No standard for used car 0.000 0.000 0.000 0.000 0.000
FUEL ECONOMY mpg 1/100km km/1
PHASE 1 18.02 13.05 7.66
PHASE 2 31.04 7.58 13.20
PHASE 3 34.83 6.75 14.81
TOTAL 29.18 8.06 12.41
CYCLE SUMMARY DEVIATION| FAULTS CRANK HOT SOAK
m No. S s
294.90 0 0.00
COMMENTS
BEFORE TEST:
AFTER TEST :

Automotive Emasion Laboratory ® 138/28 Moo2 Rangsit-Ongkharak Rd. ® Tambon Rangsit ® Amphur Tharyabun ® Patumtani Province ® 12110 Thalerd

Tel: O 2904 7477-8, Fuox: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : 10408032
TESTNAME: CYCLE135BRK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
LRWY
POLLUTION CONTROL DEP ARTWENT
BAG ANALYSIS THC NOx o C02 CH4
ppm ppm ppm Vol % ppme
PHASE 1
ZERO 0.06 0.05 0.03 0.00 0.00
SPAN 23.66 25.47 85.76 0.93 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 9.74 18.11 77.66 0.36 0.00
BACKGROUND 4,20 0.53 4.13 0.05 0.00
CORRECTED 5.66 17.60 73.06 0.31 0.00
ZERO 0.07 0.08 0.47 0.00 0.00
SPAN 23.69 25.49 85.16 0.92 0.00
PHASE 2
ZERO 0.08 0.10 0.63 0.00 0.00
SPAN 23.74 84.95 89.01 0.92 0.00
RB-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 6.27 64.20 21.06 0.63 0.00
BACKGROUMD 2.84 0.73 2.42 0.05 0.00
CORRECTED 3457 63.50 18.75 0.59 0.00
ZERO 0.07 0.09 0.91 0.00 0.00
SPAN 23.62 85.03 86.83 0.92 0.00
PHASE 3
ZERO 0.08 0.14 1.03 0.00 0.00
SPAN 23.74 25.57 88.68 1.82 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 4,06 | 120.15 7.38 1.02 0.00
BACKGROUND 2.29 1.68 0.84 0.05 0.00
CORRECTED 1.9 118.60 6.61 0.97 0.00
ZERO 0.08 0.11 1.40 0.00 0.00
SPAN 23.70 25.61 86.35 1.83 0.00

Automotive Emission Laboratory  138/28 Moo2 Rarngsnt-Ongkharak Rd. ® Tambon Rangsit ® Amohur Thanyabari ® Patumtani Province 8 12710 Thaland
Tek: 0 2904 74778, Fax: 0 2577 5447
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' CEASSIS DYNO PROTOCOL

TEST NO : 10408033
TESTNAME: CYCLE246BEK. LG, (POINT. JAPAN)
TESTMODE: Diluted modal analysis

TEST CELL 3

COUNTRY : EG CUSTOMER : PC21/246LPG
CYCLE : JPLG2BEX QPERATOR : ALONGKORN
DRIVER : SETTASART
n URWYH
POLLUTION DEPARTMENT|
BASIC DATA
VEHICLE MODEL : TOYOTA COROLAl.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : GAS QNG LPG
ENGINE ID : 3224012626 TEST START : 27.08.04 11:45:17
ODOMETER : 65100 TEST END : 27.08.04 12:27:34
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE °C 20.0 21.5 22.5
BAROMETRIC PRESSURE hPa 1005.6 1005.4 1005.3
RELATIVE HUMIDITY ¥ 1.1 65.6 61.8
ABSOLUTE HUMIDITY g/kg da 10.4 10.6 10.6
DEW POINT Ll 14.6 14.8 14.8
HUMID.CORRECT.FACTOR 1 0.991 0.996 0.99¢
DILUTION FACTOR 1 26.670 16.524 10.477
VMIX CVS N.TO 273.15K Nm3 114.070 35.575 66.60C
DISTANCE km 4.752 3.3711 14,212
TIME s 1172.0 368.0 695.1
EMISSIONS THC NOx Co co2 HCNOX
PHASE 1 g 1.232 9.431 16.404 | 998.405 10.663
PHASE 2 g 0.161 7.066 1.118 | 533.650 7.227
PHASE 3 g 0.270 19,754 1.495 |1611.063 20.024
PHASE 1 g/km 0.259 1.985 3.452 | 210.102 2.244
PHASE 2 g/km 0.048 2.0396 0.332 | 158.306 2.14¢
PHASE 3 g/km 0.019 1.350 0.105 | 113.351 1.409
TOTAL g/km 0.074 1.623 0.851 | 140.720 1.697
No standard for used car 0.000 u.odo 0.000 0.000 0.000
FUEL ECONOMY mpg 1/100km ke/l
PHASE 1 24.98 9.41 10.62
PHASE 2 34.00 6.92 14 .45
PHASE 3 47.59 4,94 20.23
TOTAL 37.99 6.19 16.15
CYCLE SUMMARY DEVIATION| FAULTS CRANK HOT SQAK
m No. ] s
280.00 0 0.00
COMMENTS
BEFORE TEST:
AFTER TEST :

Automative Emission Laboratsry * 138/28 Moo2 Rangat-Ongtharak Rd. @ Tambon Rangsit ® Amphur Thanyabuni ® Patumtani Province ® 12110 Thalland
Tek: 0 2904 7477-8, Fuox: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TBST NO : 10408033
TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
NR¥Y
POLLUTION CONTROL DEPARTMENT
BAG ANALYSIS THC NCx o 02 CH4
ppm pom ppm Vol % ppmc
PEASE 1
ZERO 0.13 0.17 0.19 0.00 0.09
SPAN 23.73 £€.86 95.31 0.92 0.05
%E-ZERO 0.00 0.00 0.00 0.00 0.0%
SAMPLE 7.31 41,37 | 122.45 0.49 0.00
BACKGROUND 1.55 0.69 7.70 0.04 0.00
CORRECTED 5.82 40.70 | 115.04 0.45 0.00
ZERO 0.11 0.15 0.88 0.00 0.08
SPAN 23.63 £6.74 94,55 0.92 0.08
PEASE 2
ZERO 0.11 0.18 1.03 0.00 0.05
SPAN 23.74 £6.53 88.79 0.92 0.0¢
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 3.85 98.74 28.10 0.81 0.00
BACKGROUND 1.49 1.50 3.16 0.05 0.00
CORRECTED 2.44 97.33 25.14 0.76 0.00
ZERO 0.09 0.15 1.45 0.00 0.C0
SPAN 23.66 86.28 88.34 0.92 0.65
PEASE 3
ZERO 0.09 0.20 1.68 0.00 0.09
SPAN 23.65 25.89 88.22 1.82 0.09
RE-ZERO 0.00 0.00 0.00 0.00 0.9
SAMPLE 3.52 | 147.58 18.85 1.28 0.00
BACKGROUND 1.49 2.49 0.98 0.05 0.00
CORRECTED 2.18 | 145.33 17.96 1.23 0.00
ZERO 0.08 0.16 2.30 0.00 0.00
SPAN 23.66 25.75 87.68 1.82 0.09

Aumomotree Emmsion Laboratory ® 138/28 Moo2 Rangait-Ongkharak Rd. » Tambon Rarget & Amphur Thanyabun * Patumtans Province » 12110 Tharare
Tol: 0 2004 74778, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 1
TEST NO : I0408034
TESTNAME: CYCLE135BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
COUNTRY : =G CUSTOMER : PC21/135/95
CYCLE : JPLG1BKK OPERATOR : ALONGKORN
DRIVER : SETTASART
nw!mquuaw
POLLUTION CONTROL DEPARTMENT
BASIC DATA
VEHICLE MODEL : TOYOTA COROLAL.6 VEHICLE MASS kg : 1250
CHASSIS 1D : 107001541 FUEL TYPE : GASOLINESS
ENGINE ID : 3Z22401262¢ TEST START : 27.08.04 13:47:15
ODOMETER 1 65146 TEST END : 27.08.04 14:27:27
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE e 19.6 20.2 21.5
BAROMETRIC PRESSURE  hPa 1003.8 1003.5 1003.4
RELATIVE HUMIDITY % 74.3 71.1 65.2
ABSOLUTE HUMIDITY g!kg da 10.7 10.6 10.5
DEW PQINT °0 14.9 14.8 £.8
HUMID.CORRECT.FACTOR 1 0.998 0.996 0.994
DILUTION FACTOR 1 31.297 17.710 11.088
VMIX CVS N.TO 273.15K Nm3 99.515 50.426 £4.453
DISTANCE km 2.097 3.369 £.744
TIME S 1023.0 520.0 5€8.1
EMISSIONS THC NOx co o2 HCNOx
PHASE 1 o 15612 0.290 26.614 | 693,052 1.902
PHASE 2 g 1.655 0.686 16.605 670.303 2.341
PHASE 3 g 1.611 1795 20.934 |1201.744 3.406
PHASE 1 g/km 0.769 0.138 12.691 | 330.497 0.507
PHASE 2 g/km 0.491 0.204 4.929 | 198.962 0.695
PHASE 3 g/ke 0.239 0.266 3.104 | 178.195 0.505
TOTAL a/km 0.400 0.227 5.254 | 210.082 0.626
No standard for used car 0.000 0.000 0.000 0.000 0.000
FUEL ECONOMY mpg 1/100km km/1
FHASE 1 15.66 15.02 6.66
PHASE 2 26.53 8.87 11.28
PHASE 3 30.05 7.83 12.78
TOTAL 25.16 9.35 10.70
CYCLE SUMMARY DEVIATION| FAULTS CRANK HCT SOAX
m No. s s
272.40 0 0.00
COMMENTS
BEFORE TEST:
AFTER TEST :

Auomotrve Emsson Laboratory ® 138/28 Mo 2 Rangait-Ongkharak Rd, » Tambon Rangat ® Amphur Thanyabun * Patumtan Province * 12110 T-alane
Tel: 0 2804 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL TEST CELL 3 PAGE 2
TEST NO : 10408034
TESTNAME: CYCLE135BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
NEUATURLLRYY
POLLUTION CONTROL DEFARTMENT
BAG ANALYSIS THC NOx co co2 CH4
ppm ppm ppm Vol % ppme
PHASE 1
ZERO 0.10 0.03 0.73 0.00 0.00
SPRAN 23.74 2531 96.27 0.93 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 9.83 1:58 222.10 0.40 0.00
BACKGROUHD 1.14 0.17 8.42 0.05 0.00
CORRECTED 8.72 1.42 213.95 0.35 0.00
ZERO 0.10 0.03 0.60 0.00 0.00
SPAN 23.69 2535 96.16 0.92 0.00
PHASE 2
ZERO 0.12 0.04 0.60 0.00 0.00
SPAN 23.78 25.27 96.15 0.92 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 18.75 6.80 270.17 0.72 0.00
BACKGROUHD 1.14 0.15 7.14 0.05 0.00
CORRECTED 17.67 6.66 263.43 0.68 0.00
ZERO 0.10 0.04 0.56 0.00 0.00
SPAN 23.11 25,24 96.23 0.92 0.00
PHASE 3
ZERO 0.10 0.04 0.64 0.00 0.00
SPAN 23.68 25411 96.27 1.83 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 16.95 16.37 314.46 1.17 0.00
BACKGROUMD 1.13 0.22 7.84 0.05 0.00
CORRECTED 15.92 16.17 307.33 1,12 0.00
ZERO 0.09 0.03 0.55 0.00 0.00
SPREN 23.81 25.03 96.24 1.83 0.00

Automotive Emasion Laboratory * 13826 Moa2 Rangsit-Ongkharak d, ¥ Tambon Rangst * Amehur Thanyabun ® Paumtani Province * 12110 Thadand
Tel: 0 2004 14778, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL

TEST CELL 3 PAGE 1
TEST NO : 10408035
TESTNAME: CYCLE246BKK. LG. (POINT. JAPAN)
TESTMODE: Diluted modal analysis
COUNTRY : EG CUSTOMER : PC21/246/95
CYCLE : JPLGZ2BKK OPERATOR : PANNAWICH
DRIVER : SETTASART
ney URWH
POLLUTION CONTROL DEPARTMENT
BASIC DATA
VEHICLE MODEL : TOYOTA COROLAl.6 VEHICLE MASS kg : 1250
CHASSIS ID : 107001541 FUEL TYPE : GASOLINESS
ENGINE ID : 32724012625 TEST START : 27.08.04 15:00:40
ODOMETER : 65162 TEST END : 27.08.04 15:42:56
TRANSMISSION : AUTOMATIC SOAKING TIME min : 0
ENVIRONMENTAL DATA PHASE 1 PHASE 2 PHASE 3
AMBIENT TEMPERATURE 2 20.1 20.4 22.8
BAROMETRIC PRESSURE  hPa 1002.6 1002.5 1002.4
RELATIVE HUMIDITY % il A 68.4 63.0
ABSOLUTE HUMIDITY g/kg da 10.6 10.3 11.0
DEW POINT b1 14.8 14 .4 15.4
HUMID.CORRECT.FACTCR 1 0.997 0.988 1.011
DILUTION FACTOR L 22.714 14.118 £.993
VMIX CVS N.TO 273.15K Nm3 113.660 35.455 6€.35¢
DISTANCE km 4,754 3.376 14.200
TIME s 117290 368.0 695.1
EMISSIONS THC NOx Cco o2 HCNOx
PHASE 1 g 1.848 0.853 23.526 |1167.835 2.701
PHASE 2 g 0.220 0.717 3.740 619.568 0.937
PHASE 3 g 0.416 0.972 10.289 |1855.230 1.388
PHASE 1 g/km 0.389 0.179 4 949 | 245.653 0.568
PHASE 2 g/km 0.065 0.212 1.108 183.521 0.278
PHASE 3 g/km 0.029 0.068 0.725 | 130.650 0.098
TOTAL g/km 0.111 0.114 1.682 | 163.127 0.225
No standard for used car 0.000 0.000 0.000 0.000 0.000
FUEL ECONOMY mpg 1/100km km/1
PHASE 1 21.69 10.84 9.22
PHASE 2 29.79 7.90 12.66
PHASE 3 41.89 5.61 17.81
TOTAL 33.26 7.07 14.14
CYCLE SUMMARY DEVIATION| FAULTS CRANK HOT SOAK
m No. S g
293.70 0 0.00
COMMENTS
BEFORE TEST:
AFTER TEST :

Automotive Emmsion Laboratory ® 138/28 Moo 2 Rangsit-Ongkharak Rd. » Tambon Rangst * Amprur Thanysbun ® Patumtars Province @ 12110 Thatand

Tel: 0 2804 7477-8, Fax: 0 2577 5447
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CHASSIS DYNO PROTOCOL

TEST CELL 3 PAGE 2
TEST NO : 10408035
TESTNAME: CYCLE246BXK. LG. (POINT. JAPAN)
TESTMODE: Diluted rodal analysis
nlunququuauu
POLLUTION CONTROL DEPARTMENT.
BAG ANALYSIS THC NOx o co2 CH4
ppm ppm ppm Vol % ppmc
|
PHASE 1 [
ZERO . 0.05 0.02 0.59 0.00 0.00
SPAN | 23.87 24.80 96.21 0.53 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 9.77 3.78 170.03 0.57 0.00
BACKGROUND 1.06 0.11 4,64 0.05 0.00
CORRECTED 8.76 3.67 165.59 0.52 0.00
ZERO 0.07 0.02 0.51 0.00 0.00
SPAN 23.83 24.82 96.14 0.92 0.00
PHASE 2
ZERO 0.08 0.0& 0.48 0.00 0.00
SPAN 23.88 24,85 90.22 0.92 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 4.34 10.14 88.64 0.94 0.00
BACKGROUND 1.07 0.17 4.57 0.05 0.00
CORRRCTED 3.35 9.99 84.39 0.89 0.00
ZERO 0.07 0.03 0.40 0.00 0.00
SPAN 23.80 24 B8 90.29 0.92 0.00
PHASE 3
ZERO 0.09 0.04 0.55 0.00 0.00
SPAN 23.87 24.59 96.13 1.83 0.00
RE-ZERO 0.00 0.00 0.00 0.00 0.00
SAMPLE 4.33 7.24 128.28 1.48 0.00
BACKGROUND 1.07 0.19 4.76 0.06 0.00
CORRECTED 3.38 7.07 124.05 1.42 0.00
ZERO 0.09 0.04 0.58 0.00 0.00
SPAN 23.86 25.00 96.17 1.83 0.00

Autemotive Emission Labaratory * 138/28 Moo2 Rangst-Orgtnarm Ra. « Tambon Rangsit * Amphur Thanyabun # Patumtars Province s 12110 Thadand
e 02904 74778, Fax: 0 2577 5447
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