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Molthira Sodchuen 2011: Evaluation of Air Pollutant Emission Factors from
Motorcycles. Master of Science (Environmental Technology and Management), Major
Field: Environmental Technology and Management, Department of Environmental
Science. Thesis Advisor: Assistant Professor Thitima Rungratanaubon, Ph.D.

100 pages.

The aim of this research was to study the Emission Factor (EF) and Fuel Consumption
(FC) of 2-stroke and 4- stroke motorcycles. The samples were 11 of 2-stroke and 26 of 4-stroke
motorcycles. The exhaust sample was collected directly from the motorcycle’s tailpipe using
Constant Volume Sampling (CVS) while running on the Chassis Dynamometer. There were
four different driving speeds used which were 1) 20-30, 2) 30-40, 3) 40-60 and 4) in all speed

range (20-60 km/h). Fuel used in the study was gasoline 91, gasohol 91 and gasohol 95.

The study revealed that the 2-stroke motorcycle which using gasoline 91, gasohol 91
and gasohol 95 emitted THC 6.74, 11.13 and 5.25 times higher than the 4-stroke motorcycle
did. The 2-stroke motorcycle also emitted CO greater than the 4-stroke motorcycle 1.46, 1.57
and 1.39 times, respectively. The study on Fuel Consumption (in kilometer per liter unit)
showed that the 4-stroke motorcycle at all speed range got more distance than the 2-stroke
motorcycles did for all types of fuel 1.16 ,1.38 and 1.25 times, respectively. The statistical t-test
revealed that the amounts of both THC and NO, between 2 and 4 stroke motorcycles were
significantly different at the 0.05 confidential level. Otherwise, there was not significantly

different at the confidential level of 95% for CO,.
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Carbondioxide (CO,) -
Carbon monoxide (CO) =

Carbureter

Chemiluminescent Detector (CLD) =
Constant Volume Sampler (CVS) =
Cubic centimeter (CC.) =
Economic Commission of Europe - =
Driving Cycle (ECE)

European emission standards Step [I =
(EURO 1)

European emission standards Step III =
(EURO III)

E3 =
EO =
Flame ionization detector (FID) ~

Gram per kilometer (g/km) =

Hazardous Air Pollutants (HAPs) =
Inspection and Manternance Program =
(I/M Program)

Kaohsiung Driving Cycle (KHM) =

Liquified Petroleum Gas (LPG) =
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Methyl Tertiary Butyl Ether (MTBE)

Non-dispersive infrared analyzer
(NDIR)

Oxides of nitrogen (NO,)

Ozone (0,)

Particulate Matter which diameter -
less than 10 um (PM, )

Particulate Matter which diameter -
less than 2.5 ym (PM, )

Parts per million (ppm)

Polycyclic aromatic hydrocarbons
(PAHs)

Sulfuldioxide (SO,)

2-Stroke Carburetor (2-Stk/Cb)

4-Stroke Carburetor (4-Stk/Cb)
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[ @ { 1 < J a 1
5ﬂﬁ]ﬂ581ﬂﬂu€:{ﬂi$mﬂ 2 391172 NPIANWFTITEHIN 20-30 nlawasae

#2114
Fomaa #osn mag A13UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)
WUFY 91 HONDA 110 3.829 0.042 20169 25343  33.860
HONDA 110 3258 0.035 20286 27.822  33.450
My leaadol KAWASAKI 150 2339 0011 18.682 55.008  25.520
HONDA 110 6.850 0.030 20.840 56.940  28.840
KAWASAKI 150 4333 0015 20210 33333  29.710
HONDA 110 3258 0.035 20.286 27.832  33.450
ma Teaed9s SUZUKI 125 4460 0.031  12.549 65073  24.350
YAMAHA 120 3.042 0.033  19.935 27.203  35.340
SUZUKI 110 1726 0018 15503 51236  29.720
SUZUKI 125 1663 0.055 10326 55.806  31.160
SUZUKI 110 1.147 0.062  20.344 26.827  38.590
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T4
Fomaa #osn mag A13UANY (g/km) FC
(CC) THC NOx CO  CO, (km/1)
IUEY 91 HONDA 110 3477 0.063 15.833 27.118 37.170
HONDA 110 3.053 0.055 15.998 30.304 35.970
M lyaoaol KAWASAKI 150 2536 0.012 15672 51423  27.860
HONDA 110 5.357 0.041 16.239 28.984 32.760
KAWASAKI 150 3919 0022  16.009 33270  33.060
HONDA 110 3.053 0.055 15.998 30.340 35.970
M lya0a95s SUZUKI 125 4298 0.042 9973 63.124  26.070
YAMAHA 120 3.144 0044 16269 27276  38.350
SUZUKI 110 1.695 0.035 14589 50.213  30.680
SUZUKI 125 1.652 0.063 13.988 53.162 29.970
SUZUKI 110 0.899 0.068 15.947 29.571 41.910
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5ﬂﬁ]ﬂ581ﬂﬂu€:{ﬂi$mﬂ 2 394172 NPIANWFITEHIN 40-60 nlawasae

1 Tn4
Fomaa #osn mag A13UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)
WUFY 91 HONDA 110 3.872 0051  19.982 26798  33.240
HONDA 110 3402 0.044 20123 29.989  32.350
malaaadol KAWASAKI 150 2651 0012  18.675 55653  25.080
HONDA 110 6.695 0.036  20.632 28.669  28.450
KAWASAKI 150 4400 0.019  19.966 34.096  29.490
HONDA 110 3402 0.044 20123 29.989  32.350
ma Taaed95 SUZUKI 125 4425 0041 12320 68.960  23.540
YAMAHA 120 3279 0040  19.616 28221  34.690
SUZUKI 110 1.837 0.027  14.837 53.133  29.133
SUZUKI 125 1953 0.053 13250 56.611  28.810
SUZUKI 110 1.130  0.065 20244 29.172  37.310
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5ﬂﬁ]ﬂ581ﬂﬂu€:{ﬂi$mﬂ 2 391172 NPIANWFTITEHIN 0-60 nlawasae

#2114
Fomaa #osn mag A13UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)
WU 91 HONDA 110 4707 0.035 28.104 27.620  27.010
HONDA 110 4246 0.030 28227 31537 26210
malaaadol KAWASAKI 150 3.193 0012 24.678 64763  20.610
HONDA 110 9.266 0.032 29.228 29.808  22.280
KAWASAKI 150 5435 0015 27.685 36.530  24.080
HONDA 110 4246 0030 28227 31537 26210
ma Teaed9s SUZUKI 125 4636 0048 16.610 83957 19.310
YAMAHA 120 3.787 0.038 26012 31.140  28.670
SUZUKI 110 2233 0020 14.808 60.881  26.410
SUZUKI 125 2.850 0.051 14712 64352  24.960
SUZUKI 110 1,573 0.062 28.738 30.724  29.800
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5ﬂﬁ]ﬂ581ﬂﬂu€:{ﬂi$mﬂ 4 391172 NP NANVFITEHIN 20-30 nlawasae

#2114
Fomaa #osn mag A13UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)
WUFU 91 YAMAHA 110 0.542 0354 12142 47.068  34.240
HONDA 125 0.556 0267  12.990 39.343  37.770
HONDA/WAVE 125 0425 0352 11964 36293  41.450
YAMAHA 110 0432 0309 16964 34.866  36.940
TIGER 110 0329 0247 15661 35221  38.170
HONDA 125 0429 0.183  17.871 26.867  41.260
SUZUKI 110 0733 0343 18461 35799  34.610
TIGER 125 0308 0231  12.814 30373  45.130
HONDA/WAVE 100 0.549 0258  12.405 41216  39.640
YAMAHA/FINO 110 0341 0.678 5743 61262  34.690
HONDA/WAVE 125 1.099 0.239  11.898 34.837  47.490
HONDA/WAVE 1 125 0.705 0382  10.666 42.561  43.980
maleaad9l HONDA 125 0.589 0388 12.091 36.944  40.190
YAMAHA 110 0.535 0418 11.565 41460  38.200
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Fomaa #osn 5mag A15UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)

maleaadol KAWASAKI 125 0216 0233 16062 28.165 43310
HONDA 125 0275 0233 17.878 30296  40.650

HONDA 125 0375 0363 10444 34752  44.740

KAWASAKI 125 0308 0434 7.963 38213 45310

ma Teaedos SUZUKI 110 0.533 0712 6475 50.122  38.870
HONDA 125 0495 0332  12.239 38.036  40.950

TIGER 110 0372 0253  12.545 43511  37.410

SUZUKI 110 0472 0.604  11.725 40.896  39.610

YAMAHA 110 0323 0389  10.146 45570  34.714

TIGER 110 0410 0.102  19.093 27.507  40.970

YAMAHA 110 0451 0332 7972 35275  48.930
YAMAHA/SPARK 135 0.797 0313 5418 50.824  37.500
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#2114
Fomaa #osn mag A13UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)
WUFU 91 YAMAHA 110 0468 0336 10.072 44.023  37.880
HONDA 125 0478 0254 16.188 37292  36.170
HONDA/WAVE 125 0363 0389 9.596  39.106  42.280
YAMAHA 110 0442 0288 15019 35346  38.500
TIGER 110 0227 0257 14426 37.175  38.260
HONDA 125 0387 0.175 14.996 27.743 44230
SUZUKI 110 0.704 0401 15.090 39.543  35.480
TIGER 125 0299 0331 11468 33.813  44.020
HONDA/WAVE 100 0.536 0247 14.859 42.144  39.640
YAMAHA/FINO 110 0349 0.588 10.307 58510  32.660
HONDA/WAVE 125 1.076 0.233 14374 35960  43.700
HONDA/WAVE 1 125 0.677 0383 12.568 42.748  41.880
maleaad9l HONDA 125 0346 0365  9.558 40291  41.190
YAMAHA 110 0451 0291  9.985 44.482  38.030
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Fomaa #osn 5mag A15UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)

My Ts80891 KAWASAKI 125 0219 0268  14.262 32.015  42.500
HONDA 125 0304 0259 14764 31.524  43.260

HONDA 125 0389 0389  13.659 35915  39.910

KAWASAKI 125 0306 0.537  6.651 40372 45230

My 1680895 SUZUKI 110 0493 0731  9.014 50903  36.130
HONDA 125 0359 0391  9.669 41.513  41.650

TIGER 110 0339 0287  10.993 43.082  39.220

SUZUKI 110 0407 0616  11.646 44.061  37.850

YAMAHA 110 0414 0410 14772 40971  35.960

TIGER 110 0368 0.097 15209 28.979  44.580

YAMAHA 110 0408 0310 12407 36442  42.090
YAMAHA/SPARK 135 0.734 0297  7.581 50.824  35.660
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#2114
Fomaa #osn mag A13UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)
WUFU 91 YAMAHA 110 0499 0366 11363 45827  35.600
HONDA 125 0.527 0264 15800 39.506  35.200
HONDA/WAVE 125 0404 0387 11703 38367  40.310
YAMAHA 110 0461 0294 16767 36232  36.280
TIGER 110 0346 0261 15421 38515  36.390
HONDA 125 0422 0179 17470 28.235  40.740
SUZUKI 110 0.791 0363 18464 38.541  33.140
TIGER 125 0319 0274  12.649 32992  43.120
HONDA/WAVE 100 0.539 0248  13.521 43.514  37.250
YAMAHA/FINO 110 0346 0.616  7.946 62.831  32.400
HONDA/WAVE 125 1117 0250 12754 37.745  44.150
HONDA/WAVE 1 125 0.706 0390 11426 44.688  41.730
My 1580891 HONDA 125 0531 0362 11.820 36.619  38.800
YAMAHA 110 0490 0337  11.540 44.643  36.410
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Fomaa #osn 5mag A15UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)

My Trgoadl KAWASAKI 125 0223 0256 15495 31475  41.440
HONDA 125 0301 0251 16918 32.563  40.080

HONDA 125 0429 0371 11788 36.998  41.180

KAWASAKI 125 0329 0.540  8.283  42.949  41.090

My 1680895 SUZUKI 110 0.560 0712  7.533  51.056  37.250
HONDA 125 0434 0360  12.014 40485  39.660

TIGER 110 0390 0293  12.882 44.924  36.280

SUZUKI 110 0455 0.603  12.508 44.291  36.840

YAMAHA 110 0434 0427  11.803 41.698  38.410

TIGER 110 0404 0.097  19.027 28.810  40.160

YAMAHA 110 0429 0314 10211 37.288  44.050

YAMAHA/SPARK 135 0.755 0.305 6.192 53334  35.450
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#1114
Fomaa #osn mag A13UANY (g/km) FC
(CO) THC NOx CO  CO, (km/1)
FUFU 91 YAMAHA 110 0.517 0.436 13.073 48.069  33.070
HONDA 125 0.593 0278 17.837 43.929  31.470
HONDA/WAVE 125 0462 0418 15478 38974  36.120
YAMAHA 110 0.592 0289 20.071 39379  32.000
TIGER 110 0498 0280 17.620 44.468  31.820
HONDA 125 0484 0.181 22.018 30.592  34.820
SUZUKI 110 1.023 0306 25203 39.451 28230
TIGER 125 0372 0205 14.841 33976  39.730
HONDA/WAVE 100 0.536 0239 11.957 48539  35.840
YAMAHA/FINO 110 0345 0.609 5419  73.107  29.930
HONDA/WAVE 125 1216 0.296 10348 44290  42.040
HONDA/WAVE 1 125 0756 0411 9.888  50.759  39.400
maleaad9l HONDA 125 0.833 0379 15951 40947  33.840
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Fomaa #osn 5mag A15UANY (g/km) FC
(CC) THC NOx CO (O, (km/1)

My Ts80a91  YAMAHA 110 0520 0347 14.447 48029  32.360
KAWASAKI 125 0240 0253 17.389 33.717  37.900

HONDA 125 0319 0256 20276 36918  34.520

HONDA 125 0.506 0340 9.697 41421  40.530

KAWASAKI 125 0397 0.654 11.875 52.879  32.180

My T580895 SUZUKI 110 0.715 0.677 5735 52260  37.920
HONDA 125 0.520 0382 16325 40.890  35.330

TIGER 110 0494 0341 16456 49.467  31.330

SUZUKI 110 0.532 0.573 15.023 48.163  32.800

YAMAHA 110 0.584 0499 7.553  48.943  31.580

TIGER 110 0471 0.093 26583 29.780  32.980

YAMAHA 110 0451 0305 8.074 40991  43.720
YAMAHA/SPARK 135 0.756 0313 4.159  60.953  33.200
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