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1  ѐ ᵏ   

1.1 ᵏ ᾳ 

ұὲέ ȁ ̆ ѝ 21й

Уэў Ȃ з̆ ұ ұ ̆ ᴂ̆ᵳұᴳ

̆ ѝԆ ў ȂҮ ̆21 й Ԉ ̆

ѐ ᴁ Ȃ ︠ѓ ̆ ѝ

33 ЪӢ Ȃ ẏ ѝ 4 ЪӢ ̆ў 

ѐ ȁשּ п ȁשּ שּ

̆שּ ȁп Ь תȂשּ ұ ̆

б ẏ Ȃ Ҿ ̆ ӊ

Ӱת̆ ̆ ᵑ Ԉ ע ӊ Ȃ

̆2006 ̆ ӊ 0.016%̆ 2012 ̆

ᴿ 40%Ȃ ӊ 1.1. Ȃ 

 

1.1   2006- 2012ѐ ӊ /10
9
m

3
 

֙  ӊ    

2006 588.14 9.63 597.77 

2007 688.81 40.78 729.59 

2008 774.73 46.71 821.44 

2009 841.29 77.45 918.74 

2010 950.76 167.3 1118.06 

2011 1011.78 316.14 1327.92 

2012 1067.31 426.45 1493.76 
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1.2 ᵏ ᾳ 

Ԉ ȁ ӊ̆ ѓ Ȃ ⁸ ӱ

  ̆ ҂ ұ Ȃ ₥ н

ӊ ̆ ̂ бУ ע

̃ Ю ẓ₉ע ⁸ Ȃ ︠ ̆ ѐΰ

ѱ а У ӊ Ȃ з

а б ̆ Ӱ а ̆ ὲּ ̆

₥ ︠ ӝȂ  

2006 Ὥ ӊ֝н 167 ̆ӊ ѝ 755.56Ъ ̆2007 ὤ

ӊ֝н 177 ̆ӊ 1012.26Ъ ̆ 22%̆ 2012 ὤ ӊ

3000 Ъ ̆ ₥̆ὤ ӊ 30 Ъ ԈЭ ӊ֝н 20 Ȃ

2005~2008 ̆ѐ 473.35Ъ Ȃ2009 527.79Ъ

̆ ₥ 5 Ѯ Ȃ ᴂ֓ ̆G ᾃ Э╗ ̆

н ҩш Ȃ ╘ ȁד ҽȁ

ҽȁ Ὤ ḥ Ȃ 2009 ӭ

500Ъ ԈЭȂ ӊ 1.2 Ȃ  

 

1.2 2006 - 2012ѐ ӊ /10
4

.  

֙  ӊ    

2006 755.56 112.8 868.33 

2007 1012.26 84.52 1096.78 

2008 1108.48 143.41 1251.89 

2009 1123.07 527.79 650.86 

2010 1575.25 518.92 2094.17 

2011 1984.12 570.15 2554.27 

2012 2640.13 500.24 3140.37 
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2  б LPG ᶑ бӊ  

2.1  

2.1.1 ᶑ  

ѐ̆ ᴳ ѝ ᾱ

ѡ Ȃ ľ︠ҷĿ ľ Ὧ б Ŀ

̆ᴳ ᾃ Ԉ Ȃ ᶑ ӱ

2000 а 1 Ъ  2005 24Ъ Ȃ2006 2010 ̆

ὤ ᶑ 1267Ъ ̆ ╗ ҂ 18200 Ȃ

2012 ᶑ 2011 17%̆ 2013 6

ᶑ 136.596Ъ Ȃ ה 2013 ̆ 150Ъ ̆

зԈ  2020  300Ъ ̆ 5 27%Ȃ

ᶑ 2.1Ȃ  

 

2.1  ᶑ ̂Ъ ̃  

֙ CNG  LNG  ̂ᶑ ̃  

2001  2.5509  0.0000  11.0182  

2002  4.5205  0.0493  13.2804  

2003  8.9013  0.0122  20.6095  

2004  10.0946  0.0120  21.0321  

2005  12.7000  0.4763  24.1031  

2006  19.4774  0.0000  30.2356  

2007  25.7640  0.0000  33.6242  

2011  47.8687  61.7003  109.5690  

2012  -  -  126.1957  

2013  -  -  150.0000  

̂ ̔ б ̃  
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ӱ ѐ  ̆CNG □̆ ὲ

2001~2003 ̆ ҩ 75%Ȃ2004 Ѯ ̆CNG

LNG ̆ḣ У 2007 ̆ὤ CNG ᶑ 25Ъ ̆

ᶑ 76.6%Ȃ ҷ ̆ LNGẏ ȁ╗ ᴂ

ᵏ ̆ᴳ ѝ ̆ ╟ҩ

╟Ȃ2008 Ԉ ̆LNG Ԉ

╒ Ȃ з Ь ̆ CNG

28.9%ȂLNG ᶑ б CNG ᶑ 2-1 

ᶑ Ȃ  

 

 

2- 1 ᶑ ̂Ъ Ŏ 

̂ ̔ б ̃ 

 

2.1.2 ӊ  

ч ѐ̆ ӊ ̆ ӊ

2-2Ȃ ̆ ҷ ̆ὲѐ LNĜ ע ̃ Ԉ 20%
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ԈЭ C̆NĜ ̃ 30%ԈЭȂ

2012 ӊ ѝ 16.6267Ъ ̆ 2011 ӊ ҩ 73.6%Ȃ2013 1~6

ӊ ѝ 11.0999Ъ ̆ ӊ 2011 ӊ 1.5224Ъ ̆ ה 2013

ӊ 24Ъ Ȃ  

 

 

2- 2 ӊ ̂Ъ ̃  

̂ ̔ б ̃ 

 

ѐ   ӊ □ а ̆ 2004

ӊ ѝ 0.4226Ъ ̆ѝ︠ ᴂḣȂ ӊ ̆

ὲѐ ֓ Ȃѐ ֓ᵑ ᶑ ֓̆

Э ҩ н Ҭ╒Ȃ ұ ὲ ּ

֓ ̆ н ӊ ҩ ̆бй ὲӹ ̆ѐ

н ֓ Ḷ Ȃ  ᴇ ̆ Ӱ 

֓ Ȃ  

2.1.3 ӊ   

Ь ̆ ӊ ̆ 2.4Ȃ  
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2. 2 Ь ӊ ̂Ъ ̃  

  2011 2012 
2013 

̂Э ̃  

ч ѻ  6.1052 8.7695 5.8418 

ч  0.6812 1.3937 0.6556 

ч ὲӹ  0.0472 0.8085 0.8358 

 2.8496 4.0733 1.8007 

ὲӹ  0.1015 1.5817 1.966 

̂ ̔ б ̃ 

2011~2013 ӊ  2-3Ȃ Ь

2̆012 ч ѻ 2011 43.64%̆ ч ‡ ╗

ҩУ᷁̆ ӊ ҂ 2011 ҩ 43.94%Ȃὲѐ ѝ

ὲӹ ӊ ̆ꜛ ч ὲӹ ὲӹ ̆ ȁ ȁ

̆ὲ 2012 ӊ ѝ 2011 15᷁ԈЭȂ 2013 Э

ӊ ̆ὲὩэ ӊ ұ 2011 ὤ ὲӹ ӊ

̆ ὤה ӊ Э ч᷁Ȃ  

 

 

2- 3  ӊ  ̂Ъ ̃  

0

1

2

3

4

5

6

7

8

9

10

2011 2012 2013̂ Э ̃ 

ч ѻ  

ч  

ч ὲӹ  

 

ὲӹ  
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2.1.4 ӊ ў ֝н  

Ԉ 2012 ѝᴿ̆ч ѻ ӊ ѝ 8.7695Ъ ̆

ӊ 52.74%̆ ӊ ѝ 4.0733 Ъ ̆ ӊ

24.52%Ȃч Ὥ ӊ 77.26%Ȃ  

2012 ᾃ ӊ֝н ₥︠ ̆ 3.1Ȃ

֙ Ὠ 2012 ӊ үᴁ н̂

̃ Ὠ 2᷁̆ӊ 6808 Ȃ ̆2012 ӊ ѝ

4.0733Ъ Ȃ ₥︠ ӊ֝н ӊ ѝ 2.7048Ъ ̆

ӊ 66.4%Ȃ  

 

2.3   2012 ᾃ ў ӊ֝н  

     ֝н  ӊ ̂  ̃

1 ֙ Ὠ   6808 

2 н( ) Ὠ   3349 

4 ֙ Ὠ   2654 

5 ѐ ֙ Ὠ   2535 

6 н Ὠ   2264 

7 ќп ֗Ὠ   2017 

8 ҽ ֙ Ὠ   1671 

9 п ( ) ֗Ὠ   1504 

א 10 ֙ Ὠ   1326 

̂ ̔ б ̃ 
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2.1.5ч ӊ֝н  

2012 ᾃч ӊ֝н ₥︠ ̆ 3.2Ȃ ₥ ᴁ֝

н ӊ 1.3Ъ ̆ Э ֳ Ὠ

ӊ ҷᴁп ҽ Ὠ ӊ 2 ᷁Ȃ У У -

ֳ Ὠ ӊ ѝ ︠ ֙ Ὠ ӊ 10.45

᷁Ȃ ̆2012 ӊ ѝ 8.7695Ъ Ȃ ₥︠ ӊ֝

н ӊ ѝ 8.3238 Ъ ̆ ӊ

94.92%Ȃ  

 

2.4    2012 ᾃч ў ӊ֝  

 ֝н  ӊ ̂ ̃ 

1 У - ֳ Ὠ   18110 

2 Ὠ   16219 

ӏא 3 Ԇ Ὠ   13636 

4 Э ֳ Ὠ   13268 

5 п ҽ Ὠ   6718 

6 Ὠ   4632 

7 ֙ Ὠ   3093 

8 ҽ Ὠ   3011 

9 ╒ ѻ Ὠ   2818 

10 ֙ Ὠ   1733 

̂ ̔ б ̃ 
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2.2  LPG  

2001~2007 ὤ LPG ᶑ 2-4Ȃ ̆LPGЦ Ԉ

̆ з ᶑ Ю □Ȃ ѝ LPG  ע

̆ Ԉᶑ ᴳ ⁸ ̆LPG NG

ԆȂ  

Ԉ 2011 LPG ע ӊ  ѝᴿ̂ 2-5̃̆  ₥ ὤ ὲ

ӹ שּ ̆ ᴇ ў Ԉ ѝўȂ

ע ὨӇ ᴳ ᴂұ ̆ з

Ԇ □Ȃ ₥ ̆ LPGὨӇ 7800

Ъ ̆ LPGὨӇ ̆ Ὧ LPGὨӇ ⁸ ̆

Ҭ Ȃ ₥ὤ LPGὨӇ ᶑ 11615 ̆  36020 ̆ў 

ȁ ȁ ̆Э  ᾊ 

2005-2008 Ȃ 

 

2-4  2001~2007 ὤ LPG ᶑ  

 

 

0

2

4

6

8

10

12

14

2001 2002 2003 2004 2005 2006 2007

LPG  



 

16 

 

3   

3.1 ў ᾃ  

̆ ӝԏ ᶑ ̆ ╟  ֶ

Ὧ Ȃ Эᴳ ̆ ╟ а ṁ ╟̆

/ ̆ ѐ HCȁCO

ᴂ̆ת ѐ ̆ Ȃ Ҿ ш ӝ

Ṍ ̆ Ȃ ₥ᴁ ̆ ᾃ ╟

ў ѐұ ╟ ӑ ᾳ

ᾰͅ ̆ѝὲ ᵏᵑ Ȃ

ў э Ȃ У ҩ M15̂ 15% +85% ̃

ѐ ̆ ҩ ж ẓע

ẓע Ȃ ү ҩ M100̂ 100% ̃

ѐ Ȃ Ь ҩ M15

. ҩ M15̂15% +85% ȁ̃

M20̂20% +80% ȁ̃M30̂30% +70% ȁ̃M50̂50% +50%

ȁ̃M85̂85% +15% ȁ̃M100̂100% ̃ ж

ẓע ̆ а ᴿ

̆ѝӭ ᵏᵑ Ȃ  

3.2   

3.2.1  

ѝ ῆȇ ḣ ̂ѐ IIIȁIV

G̃B 18352.3τ2005Ȉ ̂ 3-1̃̆ э 1180

̆ ч  1̆ 4э שּ ECE  ̆ э שּ ꜛ 15 э
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ᾳ̂ ȁ╗ ȁ⸗ ȁ῏ Ȃ̃ 2 1 э EUDC ̆

ꜛ 13 э ᾳ̂ ȁ╗ ȁ⸗ ȁ῏ Ȃ̃  

ѐ Ἴ ѝ 25Ņ±2Ņ ѐ 16 ̆

╖ Э ῆѐ I ̂ᾶ ╟ Ȃ̃

ONO SOKKI PECD9400╒ ╖ H̆ORIBA 7200CVS

Ȃ HORIBA 7400H ᴇ ԍ ᴇ ̆

ע ԍ(FID) HC̆ аἽ ԍ (NDIR) CŎ ע Ἵ

ԍ(CLD) NOx̆ ḣ ᴁѝ g/kmȂ  

 

 

3-1  GB18352.3-2005 I  

 

3.2.2 б  

1.  

ע ̂Volatile Organic Compounds, VOCs̃ Юȁ

50~260Ņ ע Ȃ ᶑ EPA ‟ 188

ѐ ұ VOCs ̆ ȁ ȁү

Ȃ  

ұ VOCs ̆ з ҂ ̆

0

20

40

60

80

100

120

0 1180

(km/h)

שּ

ἷ

2

195

1180

195 195195 400

1
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У ︠ ̆ з҂ а Ȃ 1986 Lars 

Molhave  ҩ ע ̂Total Volatile Organic Compounds, 

TVOC̃ У ע T̆VOC ‾ Tenax GC 

Tenax TA ̆ ̂ ұ 10̃  ̆ᶑ

︠Ὡ Ѯ ע Ȃ э Ѭ̆ ѐ

Ԉ ð ð ȁ

τ ȁ τ ₉ τ Ȃὲѐ̆

ð ð ὲ ᴂ ӑᴳ

₉̆ ע╟ ̆ ᶑ ִ Ȃ 

₥ Э Ὧ ῆ ᶑ ̂U.S.EPÃὨ ľ

ѐ Ŀ̂ TO ̃ ά ᾃ έ̂ IP

Ȃ̃EPA ̆ ч ῆ ῆ̆ΰѱ ᴳ

ѐ έ ̆ᴳ ᾳ ȂУ ĬP

Эб TO נ T̆O-1/17 IP-1B ᴳ T̆O14/15 IP-1A

ᴳ Ȃ ̆ ῆע ISO҂ чэὯұ ᾃ ᴐ

 ῆ ISO16017-1:2001 ISO16000-6 :2004̆ ᾃ

б EPA TO-17 ῆ ̆נ ѝ -GC/MS  Ȃ  

EPA ῆ TO-17̆ Tenax TAá τ τ

̂GC/MS̃ Ԇ ╟

 Ȃ  

 

2.  

̂ SKCὨ ̆AirChek2000̃ ̆

Tenax TA VOCs̆Tenax TA ᴳ ₥

Ԉע Ȃ ѝ 400mL/min̆ 1180sȂ

ұᾮ ѐ Ἵ 4ŅԈЮᶑ ̆7 Ѯᾃ ₥ Ȃ  

‾ ү - / ԍ̂ 3-2̃ Tenax TAá

̂ MarkesὨ ̆ 3-3̃  Ȃ ᴇ

̆ ╗ ̆   ֙ ὡᾶ ̆ ү
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ὡ / ԍ  Ȃὤ ╟ ԍ̂Thermal 

Desorption, TD̃ ѝ Marks Ὠ ӊ UNITY̕ ԍ̂ Gas 

Chromatography, GC̃ Agilent 6890N̆ ѝ HP-5MS(30m×0.25 

ƳƳҎлΦнр˃Ƴύ̕ ԍ̂Mass Spectrometer, MS̃ѝ Agilent5795C̆

NIST ῆ ̕ԍ έᴇ 3.1 Ȃ  

 

3-2  Agilentү - / ԍ 

 

 

3-3  Tenax TA  

 

3.1 ү - / ԍ  

(TD) 

̔280Ņ(5min)    ᴂ ̔1min 

̔8.5psi             ̔75:1 
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ᾶ ̔-10Ņð40Ņ/sð280Ņ(3min) 

 (GC) 

̔  (99.999%)     ̔ 1mL/min 

̔ 35Ņ̂10miñ ð5Ņ/minð280Ņ 

 (MS) 

ּ 2̔50Ņ       ̔   (EI) 70eV  

̔200Ņ      ₉ ̔ 2.5min 

̔  SCAN      ̔35amu-450amu 

᷁ ̔1.0Kv   NIST05  

 

̂ 3-4̃б NIST05 ῆ רּ ̂

נ ұ 85%̃ ̆ ᶑ Ȃ  

 

 

3-4 ῆ ̂TIC̃ 

 

 ̆ ғҩ 9 VOCs ῆ
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̂ ᶑ ῆ ̃̆ ȁ ȁ ү ȁ ү

ȁ ү ȁѼ ȁ Ѽ ȁѼ Ф ȁ ︠У Ȃ ⁞

ῆ 1µLȁ2µLȁ4µLȁ10µLȁ20µLȁ40µL̆ MarksὨ ῆ ᴇ

⁸ ̆ ╟ ὡЮ ῆ ὡ Tenax ᾃ̆ ⁸

ῆ ‟ ү GC/MS ̆ ῆ

3-4 ȂԈ ע ѝ ̆Ԉ ѝ

⁸ ע ῆ ̆ 3.2 Ȃ ⁸ ῆ ̆Ԉ

ѐ  ὲ ̆ӱ ̆ὲӹ 

ע ̂VOCs̃ Ԉ Ȃ  

ע 3.2 ῆ  

     ῆ  ῆḶ  

 78 2.909 y=131943457x-574654 0.9948 

 91 5.329 y=157642243x-665662 0.9988 

Ѽ Ф  43 7.373 y =76414318x-487531 0.9971 

Ѽ  91    8.861 y =180478776x-550402 0.9992 

ү  91 9.170 y =275762503x-618723 0.9995 

Ѽ  91 9.992 y =129898584x-743599 0.9982 

ү  91 10.045 y =143618299x-370780 0.9993 

︠У  57 17.378 y =79113705x-225747 0.9990 

ע 3.2.3  

ѝ Tenax TAÑ 100~400ŅѮ ȁ

Ԉ УҾ ̂ ұ 150Ņ̃ ̆а Ԉ

Ю ᴂ ̆ ѐ ᴂ ע

̆ ѐ Ѭаꜛ ᴂ Ȃ  

1.  

₥̆ ע AHMTἽἽ ȁ ₉ἽἽ
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ȁѼ м ἽἽ !  Ȃ̆ Ҿ ₉

Ȃ  ԍ ̆ У -ד ᴇ

̆ 

!  Ȃ !  ȂȂ ̆ ‾ ἽἽ Ἵ

!  Ȃ̆ !  Ȃȁ

ȂἽἽ ұ ԍ ᴐ ᴂ̆

ὲת̆ ᴂ̆ ᴐ Ȃ ̆ ȁ

ȁ ȁ Ȃ

 з ̆ѝ  ѝ

[55]Ȃ 

ᶑ TO-5 TO-11A ῆ !  Ȃ̆

2,4-ү ̂2,4-DNPH̃ ₉ ѐ ᴂ

 ̆ !  Ȃ̂ Auto/Oil Air 

Quality Improvement Research Program ,AQIRP)ѐ ̆

έ ᴐ ᵳ ȁ ̆ Э  ! 

Ȃ̆ 2,4-DNPH -- ᴐѝ ῆ

Ȃ  

2.  

̂ SKCὨ ̆AirChek2000̃ ̆

2̆ 4-DNPH Ȃ ѝ

1200mL/min̆ 1180sȂ 

₥ ̂Solid Phase Extract, SPẼ̆SPE

Уэ  ̆ ȁ ₉ б

Ȃέᴇ ᴐ Ю̔ 2̆4-DNPH ұ ̂ Supelco

Ὠ ̆ 3-5̃Э̆ῆ ᷆ὡ 3mlѼ ̂ ̆ FisherὨ ̃

̕ ұ ѐ̆ 0.45µm ̕

᷆ὡ 5ml ѐ̆ Ѽ 5ml ᾋ̆

15min̆ ѐ ̆  ұ ѐ̆ Э

ұᾮ ѐᶑ Ȃ₥ 7 Ѯᾃ  Ȃ  
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3- 5  3- 6 ԍ 

 

ᵑ EPA ῆ TO-11A ע  Ȃ ₥

ԍ HPLC( Agilent 1200LC̆ 3-6̃

 Ȃ ԍꜛ ȁ ȁ ȁ

ἷ ȁ ╟ ̆ ѝ Agilent Eclipse XDB-C18̂ 4.6mm×150mm, 5µm̃Ȃ

ѝ 190nm 600nm ̆

έᴇ  ֒ 3.3 Ȃ  

3.3  HPLC ֒ 

    

 1.0 ml/min ╟  60%Ѽ ̉40%  
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ᴇ  25 µl    

 25Ņ  360nm 

 

ᶑ  ̆ ̆ ῆ ̂ Supelco

Ὠ ̃ 14 ע ̆ 14 ע ѝ

(formaldehyde, FOR)ȁѼ (acetaldehyde, ACE)ȁм (acrolein, ACR)ȁм

(acetone, ATE)ȁм (propionaldehyde, PRO)ȁФ (crotonaldehyde, CRO)ȁ2-

Ф (methyl ethyl ketone, MEK)ȁ м (methacrolein, MET)ȁФ

(butyraldehyde, BUT)ȁ (benzaldehyde, BEN)ȁ (valeraldehyde, VAL)ȁ

(tolualdehyde, TOL)ȁ (cyclohexanone, CYC)ȁ

(hexanaldehyde, HEX)Ȃ ұм м ᶑ ΰѱУ ̆ ѐ

 ̆ У Ȃ14 ע 3.4̆ XDB-C18 Э

ῆ 3-7Ȃ 

 

 

3- 7 XDB- C18 Э ῆ  
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 3.4  14 ע  

 /Ņ   /min    

 -21 3.702 HCHO 

Ѽ  20 4.756 CH3CHO 

м  52.69 6.253 C2H3CHO 

м  56.29 6.253 CH3COCH3 

м  48 7.008 C2H5CHO 

Ф  102.35 8.738 C3H5CHO 

2-Ф  79.57 9.52 CH3COC2H5 

м  68 9.859 CH2C(CH3)CHO 

Ф  75.7 10.254 C3H7CHO 

 179 11.833 C6H5CHO 

 103 14.612 C4H9CHO 

 199~204 15.543 CH3C6H4CHO 

 156.7 18.115 C6H10O 

 128 24.11 C5H11CHO 

 

ԍѐ⁞ ῆ ᴇ ѝ 0.5µLȁ1µLȁ2µLȁ5µLȁ

10µLȁ20µL̆ ֒Ю  ̆ Ȃѝҩ ᵳ ̆

̆   ע

Ԉ̆  ѝ ̆Ԉ

ḣѝ ⁸ ῆ ̆ Ὧ 3.5 Ȃ ⁸

ῆ ̆Ԉ  ὲ ̆ӱ Ȃ  

3.5 ע  ῆ  

ע  ῆ  Ὧ  RSD% 
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 Y=39.5831554x+0.0945798 0.9999 0.31% 

Ѽ  Y=29.4118202x+0.311986 0.9999 0.27% 

м +м  Y=50.5652502x-0.1692096 0.9999 0.22% 

м  Y=23.0412714x-0.2702525 0.9999 0.23% 

Ф  Y=20.9908197x+0.1257449 0.9999 0.19% 

Ф  Y=22.2728907x-2.2690313 0.9991 0.28% 

м  Y=16.895953x+1.4477462 0.9995 0.29% 

Ф  Y=18.9919747x+0.6199411 0.9999 0.84% 

 Y=13.3801106x-0.1091313 0.9999 0.14% 

 Y=35.8235502x-0.0072466 0.9999 0.19% 

 Y=12.9693126x-0.2582609 0.9999 0.31% 

 Y=4.86750669x-0.0144752 0.9998 0.26% 

 Y=13.1505299x-0.0447244 0.9999 0.16% 

 

3.3 У  M15  

ҷ /M15 ̆ ѝ

AȁBȁCȁD Ĕ έᴇᶕ Ю 3.6 Ȃ  

3.6 ᶕ  

  ̂L̃  ῆ ̂km̃ 

A   1.8 /M15 IV  1000 

B   1.8 /M15 IV  10848 

C   1.6 /M15 IV  17635 

D   1.8 /M15 III  20000 

E   1.8 /M15 IV  62253 
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3.3.1 M15  

AȁBȁCȁDȁEҷ M15

ҩ ̆ 3.7 Ȃ ұ Ԇ ᾳ

б  Ὧ̆ Ԉ ѝ ῆ̆ M15

ѝ ̆ ~ Ȃ  

ӱ ~ ѐ Ԉ  ̆ҷ M15 ᴂҩ CO THC

ת̆ ╗ҩ NOX Ȃб ̆M15

CO THC⁞Ю ҩ 9%~25%% 6%~20%̆ NOX ╗ҩ 23%~133%Ȃ  

ᴂ CO THC ת̆ ֶ ╗ NOX

̆ ᴂ NOX Ȃ э

ў ѝ ע а ̆ ү ╟

ᾃ ᾳа Ȃ ѐ ѐֶ ѝע CŎ ᴂ

ҩ ╟ CO Ȃ ѝ 37.5%ᴂұ 85.8%̆

ᴂ CO Ȃ ̆ а ̆

 50%̆ ᵷ ҩ ̆ᴳ Ἱȁ ὤ̆

ᴂҩ HC Ȃת҂ ұ ̆ ѐ

ľ Ŀ ̆ᾋ╗Э ּ ̆ Ἱз

̆ ᵷ ҩ NOX Ȃ  

 

3.7 /M15  

̂g/km̃  

A   B   C   D   E  

 M15  M15  M15  M15  M15 

CO 0.524 0.446  0.632 0.532  0.609 0.496  0.371 0.279  0.822 0.747 

THC 0.072 0.067  0.045 0.043  0.085 0.068  0.056 0.046  0.091 0.083 

NOX 0.025 0.043  0.065 0.09  0.072 0.151  0.115 0.141  0.033 0.077 
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3-8 M15 CO  

 

3-9 M15 THC  
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3-10 M15 NOX  

 

ѝҩ ᾳЮ ᾰͅ AȁBч

э ᾳ̂ э 195 ECE ᾳ Уэ 400 EUDC ᾳ̃

ᴿ ҩ ̆ ~ Ȃӱ ѐ Ԉ  ̆

M15 ̆CO ў Уэ ECE ᾰͅὲ ѝ

EUDC ᾳȂAȁB ч Уэ ECE ᾳ CO CO

 ⁞ѝ 84%̂ A- ȁ̃91%(A-M15)ȁ81%̂ B- ̃

78%(B-M15 Ȃ̃б CO ̆נ THC ҂ў Уэ ECE

ᾰͅὲ ѝ EUDC ᾳȂAȁB ч Уэ ECE

ᾳ THC THC  ⁞ѝ 63%̂ A- ȁ̃54%(A-M15)ȁ

57%̂ B- ̃ 38%(B-M15 Ȃ̃ э ў ̔ѝҩᴳ ᾶ

╟ ╖ ╟̆ ὡ ת̆ ұ ╟ ᴂ̆

аἹӱ ҩ ̆ע Ьἷẓע ҂ ұ ᴂ ұ

̆ ẓע а ̕ EUDC ᾳ ̆ ұ

ԈἹ ̆ зẓע ҩἹ ̆ ᴂ

̆ CO THC Ȃа ұ CO THC ̆

NOX ў EUDC ᾰͅAȁB ч EUDC ᾳ

NOX NOX  ⁞ѝ̔40%̂ A- ȁ̃30%(A-M15)ȁ

51%̂ B- ̃ 54%(B-M15 Ȃ̃NOX ֒ѝľ Ŀ зľ Ŀ̆

1.000  

1.720  

1.385  

2.097  

1.226  

2.333  
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ᾶ ╟ Уэ ECE ᾳ ᴂ̆  NOX ֒̕

EUDC ᾳ ̆ѝҩ  ᾳ ╟╒ ̆ ὡ а

╗̆ У ұ ̆ ̆ѝ NOX ῆ ҩ

ľ Ŀ Ȃ  

 

 

3-11  CO ᾳ ᴿ̂%̃ 

 

3-12  THC ᾳ ᴿ̂%̃ 
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3-13   NOX ᾳ ᴿ̂%̃ 

3.3.2  M15 ע  

A~Eҷ M15 ѐ ע

Ȃ ҷ ѐ̆Ф ȁФ ȁ ̆

Ԉ︠ ע  Ȃ  

 

3.8 /M15 ע  

 A  B  C  D  E  

mg/km  M15  M15  M15  M15  M15 

 1.496  1.878  0.994  1.459  1.069  1.728  1.156  2.195  0.632  1.111  

Ѽ  0.386  0.317  0.014  0.211  0.568  0.991  0.442  0.476  0.308  0.249  

м +м  0.241  0.263  0.607  0.687  0.163  0.277  0.378  0.373  0.207  0.090  

м  0.076  0.077  0.092  0.129  0.134  0.165  0.196  0.191  0.047  0.024  

Ф  0.216  --  -- -- 0.261  0.531  -- -- 0.144  0.187  

м  --  0.159  0.300  0.434  -- -- 0.368  0.376  -- -- 

 0.133  0.138  0.145  0.169  -- -- -- -- 0.074  0.082  

 0.015  0.025  -- -- -- -- -- -- -- -- 
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 -- -- -- 0.301  --  -- --  -- 0.303  -- 

 2.564  2.965  2.152  3.389  2.194  3.691  2.541  3.612  1.716  1.775  

ӱ Ԉ  ̆A~E ҷ M15 ў

ע ̆ ע 37%~64%Ȃб ̆ M15

╗̆ ὲӹ ע ‡ ȂԈ

ע ѝ ῆ̆A~E M15 Ԉ ע

Ȃӱ ѐ Ԉ ̆б ̆

M15 ע ╗ҩ 2%~62%̆ ὲѐ ╗ҩ

26%~90%Ȃ  

э ў б Ὧ ̆ ע

ע ѐ Уэ ѐ ӊ ̆ ╟ ұ ע

ע Ȃ ȁ ᴂ ὤ ̆

ת M15 ѐ ᴳ Ȃ  

 

 

3-14 M15  

 

1.000  

1.256  

1.468  
1.617  

1.898  
1.757  

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

ῆ A -M15 B -M15 C -M15 D -M15 E -M15 

 



 

33 

 

 

3-15 M15 ע  

 

3.3.3  M15  

A~Eҷ M15 ѐ 

̆ὲѐ Ҁ VOCs  ̆ Ȃ 

ӱ ѐ Ԉ  ̆ M15 ȁ ȁѼ

ү ̂ ȁ ȁ ү ̃̂ BTEX̃ ў VOCs ̆

VOCs 85%~97%Ȃб ̆ M15 Ҁ VOCs

ᴇ Ю □ȂԈ VOCs ѝ ῆ̆ M15

BTEX Ԉ VOCs Ȃӱ ѐ Ԉ ̆

б ̆A~Eҷ M15 BTEX Ԉ VOCs

а ᴂ V̆OCs Ю ҩ 24%~71%̆ὲѐ BTEX Ю ҩ 23%~74%Ȃ 

ѐ VOCs  ̆ Э ў

 ̆ а ̆  У̕

ұ ꜛ ҩ C4~C12 ע ὲ̆а

ȁ ᵷ ҩ VOCs Ȃ  

 

1.000  
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3.9 /M15  

 A   B   C   D  E  

mg/km  M15   M15   M15   M15  M15 

 0.497  0.434   0.802  0.580   0.412 0.294  0.318  0.062  0.363  0.306  

 1.559  1.231   0.707  0.225   0.948 0.655  0.247  0.335  0.910  0.792  

Ѽ Ф  0.021  0.018   0.015  0.003   0.019 0.014  0.016  0.020  0.021  0.021  

Ѽ  0.335  0.217   1.014  0.058   0.172 0.122  1.258  0.262  0.310  0.164  

ү  0.481  0.342   0.599  0.030   0.27 0.184  1.029  0.227  0.420  0.260  

Ѽ  0.089  0.037   0.038  0.035   0.049 0.023  0.071  0.106  0.052  0.031  

ү  0.380  0.274   0.383  0.017   0.217 0.150  0.735  0.183  0.277  0.192  

︠У  0.028  0.015   0.029  0.066   0.017 0.011  0.039  0.069  0.025  0.014  

 3.390  2.568   3.587  1.014   2.104 1.453  3.713  1.264  2.376  1.780  

 

 

3-16 M15 BTEX  
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3-17 M15 VOCs  

 

3.4 ү M100  

ҷ /M100 ̆ ⁞ ѝ

V1ȁV2ȁV3ȁV4 V5̆ έᴇᶕ Ю 3.10 Ȃ  

 

3.10  ү ᶕ  

  ̂L̃  ῆ ̂km̃ 

V1  1.8 /M100  I II  2215 

V2  1.5 /M100 IV 3012 

V3  1.6 /M100 IV 20300 

V4  1.8 /M100 IV  22751 

V5  1.8 /M100  III  30970 

 

3.4.1  M100  

V1ȁV2ȁV3ȁV4ȁV5ҷ M100
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ҩ ̆ Ȃ  

3.11 /M100  

̂g/km̃  
V1 V2 V3 V4 V5 

 M100  M100  M100  M100  M100 

CO 1.270 1.151 0.874  0.382  0.956 0.279 0.942  0.686  0.998  0.786  

THC 0.068 0.53 0.038  0.035  0.0376 0.036 0.097  0.075  0.121  0.099  

NOX 0.024 0.061 0.063  0.132  0.014 0.020 0.056  0.166  0.036  0.120  

 

ӱ Ԉ  ̆ M100 CO THC а

ᴂ̆ NOX а ╗ȂԈ ѝ ῆ̆

ҷ M100 ~ Ȃӱ ѐ

Ԉ  ̆ M100 CO THC ⁞ ᴂҩ 9%~71%

4%~23%̆ NOX ╗ҩ 43%~233%Ȃ ў ѝ б

ע а ү б ӊ а Ȃ ᴉ ᴂ NOX ᵑ

Ȃ  

 

 

3-18 M100 CO  

 

1.000  

0.906  

0.437  

0.292  

0.728  
0.788  

0.0

0.2

0.4

0.6

0.8

1.0

1.2

ῆ V1-M100 V2-M100 V3-M100 V4-M100 V5-M100

C
O

 



 

37 

 

 

3-19 M100 THC  

 

 

3-20 M100 NOX  

ѝҩ ᾳ ᾰͅ V1 V5 ч

э ᾳ ᴿ ҩ ̆

~ Ȃ  

ӱ ѐ Ԉ  ̆ ̆CO ў

Уэ ECE ᾰͅV1ȁV5 ч Уэ ECE ᾳ CO

CO  ⁞ѝ 70%̂ V1- ȁ̃85%( V1-M100)ȁ73%̂ V5-

̃ 91%( V5-M100 Ȃ̃б CO ̆נ THC ў
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Уэ ECE ᾰͅὲ ѝ EUDC ᾳȂV1ȁV5 ч Уэ

ECE ᾳ THC THC  ⁞ѝ 53%̂ V1- ȁ̃

58%( V1-M100)ȁ57%̂ V5- ̃ 40%( V5-M100 Ȃ̃ ў ѝ ᾶ

╟ ╟ ᴂ̆ ̆ аἹ Ьἷẓע ұ

а ע᾿ EUDC ᾳ ̆ ╟ Ἱ

ẓע ע᾿ Ȃа ұ CO THC ̆NOX ў

EUDC ᾰͅV1ȁV5 ч EUDC ᾳ NOX

NOX  ⁞ѝ̔55%̂ V1- ȁ̃57%( V1-M100)ȁ50%̂ V5-

̃ 54%( V5-M100 Ȃ̃ У ў б ╟

ὯȂ  

 

 

3-21 /M100 CO ᾳ ᴿ̂%̃ 
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3-22 /M100 THC ᾳ ᴿ̂%̃ 

 

 

3-23 /M100 NOX ᾳ ᴿ̂%̃ 

 

3.4.2  M100 ע  

V1~V5 M100 ע

έ̆ᴇ Ȃ ҷ ע  ѐ 

ȁ ̆ Ԉ︠У ע  Ȃ  

ӱ ѐ Ԉ   ҷ̆ M100 ў
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ע ̆ ע 36%~94%Ȃб

̆ M100 ╗ □ ὲ̆ӹ ע ῏Ȃ 

3.12 /M100 ע  

 V1 V2 V3 V4 V5 

mg/km  M100  M100  M100  M100  M100 

 0.974  1.688  0.667  1.251  0.483  1.009  1.784  5.348  1.278  4.824  

Ѽ  0.348  0.849  0.323  0.769  0.080  0.813  0.761  0.269  0.526  0.107  

м +м  0.106  0.440  0.123  0.343  0.336  0.219  0.474  0.181  0.236  0.054  

м  0.089  0.142  0.133  0.175  0.104  0.194  0.141  0.076  0.068  0.010  

Ф  -- -- -- -- -- -- 0.052  -- 0.052  -- 

Ф  -- -- -- -- -- -- 0.123  0.068  0.123  -- 

м  0.156  0.291  0.152  0.735  0.076  0.373  0.039  -- -- 0.087  

Ф  -- -- -- -- 0.063  0.146  -- 0.020  -- -- 

 -- -- -- -- -- -- 0.258  0.121  0.227  0.045  

 -- -- -- 0.113  0.058  0.081  -- -- -- -- 

 1.673  3.409  1.399  3.386  1.200  2.836  3.631  6.084  2.510  5.127  

 

Ԉ ע ѝ ῆ̆ M100

Ԉ ע Ȃӱ ѐ Ԉ  ̆б

̆ M100 ╗ҩ 73%~277%̆ ע

╗ҩ 68%~142%Ȃ ̆M100 ע ᾳ ╚̆

╗ ᴂ Ȃ  
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3-24 M100  

 

3-25  M100 ע  

 

╗ ֶ CARB ̆ ḣѝ 15mg/milĕ

9.322mg/kmȂ Э ᴂұ ḣ̆ת ӝᴇ

У Э ҩ ̆ ע

ж ẓע Ȃ  

V2 ẓע ע Ȃӱ ѐ Ԉ  ̆

M100 а ֗ᴉẓע ẓע ╗ҩ 40

᷁̆ ̆ẓע ⁞ ж ẓע ᴂ
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ע ѬȂ  

 

 

3-26  M100 ẓע ע  

 

V2 M100 а ẓע ẓע Ю ע

Ȃ ̆б ẓע ̆ᴳ ж ẓע ̆

ע Ю ҩ 38%̆  ע У Ю ̆ὲѐ

ᴂҩ 40%̆ Ѽ Ю ҩ 37%Ȃ ̆ ᴳ ̆

ὲ ж ẓע Ȃ עִ̆ ȁ╗ ᾶ ╟

Ԉ ж ẓע ѐ ᴁ ᴂ ҂ ̆

У Ȃ  
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3-27  M100 ẓע ж ẓע ע  

3.4.3 M100  

V1~V5ҷ M100 ҩ

̆ Ȃӱ ѐ Ԉ  ̆ҷ M100

̆ BTEX ў VOCs ̆ VOCs 95%~99%Ȃ

б ̆ M100 VOCs ῏ ̆ ў ѝ

 ̆ VOCs̆ а ̆

а Ȃ  

 

3.13 /M100  

 V1 V2 V3 V4 V5 

mg/km  M100  M100  M100  M100  M100 

 1.211  0.664  0.327  0.104  7.788  0.869  0.848  0.203  0.832  0.300  

 11.162  7.239  0.422  0.301  40.708  40.737  1.875  0.588  2.097  1.188  

Ѽ Ф  --  --  0.002  -- 0.005  --  0.021  0.015  0.014  --  

Ѽ  8.233  4.278  0.060  0.057  22.280  0.803  0.402  0.110  0.399  0.279  

ү  4.875  2.532  0.103  0.075  13.191  0.476  0.577  0.161  0.621  0.490  

Ѽ  0.481  0.033  0.011  0.001  0.211  0.071  0.116  0.020  0.082  0.058  

0

0.5

1

1.5

2

2.5

 

Ѽ

 

м

+

м

 

м

 

м

 

 

  

̂
m

g
/k

m
) 

M100 ẓע  

M100 ж ẓע  



 

44 

 

ү  2.408  1.172  0.076  0.058  7.834  0.401  0.439  0.130  0.488  0.152  

︠У  0.044  0.025  0.003  0.001  0.194  0.082  0.037  0.009  0.003  0.001  

 28.413  15.942  1.003  0.598  92.210  43.440  4.313  1.235  4.537  2.469  

 

ѝҩ  M100 VOCs ̆Ԉ

BTEX Ԉ VOCs ѝ ῆ̆ M100 BTEX VOCs

Ȃӱ ѐ Ԉ  ̆ M100 BTEX

VOCs ᴂҩ 40%~71% 

 

 

3-28  M100 BTEX  
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3-29 M100 VOCs  

 

3.5 Ь  

̆ ᾃ M15

ע Ȃ ᾃ ὤ Ὧ Ԉ

ᾃ Ȃ  

ע 3.5.1  

‟ ҩ ̆ ұ ѐ Ԉ

̆ ҂ ҩ ч Ȃӱ ѐ Ԉ  ̆б

̆ M15 ұ ᾃ ӊ ╗̆

ע ҩ 63%̆ ὲѐ ѐ ע

⁞ ҩ 17% 23%Ȃ ⁞  ̆ ̆

M15 138 ᷁̆ ̆ ҂

M15 ў ̆ HC 40%Ȃ ў ѝ

б ̆M15 ѐ Ȃ  
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3.14 /M15 THC  

  
 

 
 

 

̂g/test̃   M15 
 

 M15 
 

 M15 

ע  0.002 0.002 
 

0.004 0.005 
 

0.006 0.007 

 0.030 0.036 
 

0.357 0.440 
 

0.387 0.476 

 0.004 0.070 
 

0.004 1.045 
 

0.008 1.115 

HC 0.130 0.169 
 

1.596 2.650 
 

1.726 2.819 

 

б а  Ὧ ̆ Ԉ

ע У Ȃ 37.8ŅЮ

  ╒Ȃ ̆

ѐ ╗ ╗Ȃ ұ а ת̆

ѝ 50%̂  ̃̆ ԈУ ᴿб ̆ ֶ ╗

ȂУ ᾳЮ̆ ѝ 32kPă ᴂұ

53.7kPă ү ԈУ ᴿ Ԉ ̆ Ὧ

Ȃע ̆ а ῆ ᾳЮ

ḣȂ  

 

 

3-30  а  
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ӱ ѐ Ԉ  ̆ ╗Ἴ

῏ Ȃ 10%ᴇ ╗ὡ ̆ 

ḣ̆ ╗ ̆ ֶ Ю ת̆ Ӱ

ұ Ȃ ў ѝ Ԉ ѝў̆ѝ

̕ ‡ ע ̆ ̕ ѝ ̆ ѝ

ֶ̆ӊ ᴐ Ȃ ұ ԏ ⁞ ,

,ч ע ̔ע  ╒῏ ̆

 ̆ӱ ᴳ ѐ  Ѯ Ȃᴂ

ѐ̆  ὤ ̆ ѐ

╒ ̆ ү ҩ Ὥ Ȃ 

SGSὨ ̆ M15

69.5kPă ұ 57.0kPaȂ  

ᴂ ᴿ I ᴂ̆ת

а Ȃ Ԇ

ὲ ḣ Ȃ  

ӱ ѐ Ԉ ̆ ч ̆ ұ

̆ ѝ ў Ȃ ̆ч

а ת̆ M15 ҩ 63%Ȃ ў ѝ̆

ў ע Ὧ̆ ұע ̆ ₥

ѐ Ԉ   70Ņ Ȃ  ֶ   ѝ

̆  ᴇ  ̆‡ Ȃ ұ

̆ ұа ̆ ḣ ᴂȂ У ̆

҂ע Ȃ 24 ᾃ

ӱ 20Ņ  35Ņᾋ ѝ 20Ņ THC

Ȃע Ԉ  ̆ э 24 ᾃ ̆THC

╗̆ аӨӨ ̆ а а ѐ ҩ ̆

Ю ш Ȃ ̆ ᴂ ὲ Ԇ

□ ̆ У ԈЮΰэ̔ ᾃ╗ὡ ╗₉ ᴂ
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̆‾ Ἴ ̆ ╗

עִ ╒ Ȃ  

 

 

3-31 THC □ 

 

ע 3.5.2  

 ҩ M15 ᾃ ע

̆ ⁞‟  Ȃὲѐ̆Ф

ȁФ ȁФ ȁ ȁ ȁ ̆Ԉὲᴍ

ΰ ע Ȃ  

 

3.15 /M15 ע  

    

̂mg̃   M15   M15 
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 0.891 0.885  1.082 1.338 

Ѽ  0.228 0.251  0.893 1.006 

м +м  0.117 0.203  0.653 0.932 

м  0.036 0.066  0.186 0.253 

м  0.159 0.143  0.931 1.146 

 0.136 0.077  0.333 0.394 

 1.567 1.623  4.079 5.070 

 

ӱ ѐ Ԉ  ̆ ᴳ ̆ ѐ

ע ў Ȃ  

ұ ̆ M15 ̆ ⁞ ὲ

57% 55%̆ Ѽ ҂ ̆⁞ 

14% 15%Ȃ ў б Ѽ ע Ὧ̆ ע

ѐ̆ Ѽ  ̆ ᴂ̆ Ȃ ̆

ע ע ѐ̆ט ע ̆ ȁѼ

ὲӹ  ע   Ȃ  

ұ ̆ M15 ⁞

27% 26%̆ Ѽ м ̆

Ѽ ⁞ M15 22% 20%̆ м M15

ᴿ ѝ 23%Ȃ ў ѝ 24 э ̆

ע а ṃ У ᾰͅ ע

̆ ע Ȃ  

У б̆ ̆ M15 ̆

̆ M15 б а Ȃ  

3.5.3  

 ҩ M15 ᾃ

̆ ⁞‟  Ȃ  
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3.16 /M15  

    

̂mg̃   M15   M15 

 0.009 0.375  5.898 43.553 

 19.484 23.255  208.677 226.803 

Ѽ Ф  0.004 --  -- 0.017 

Ѽ  5.567 6.610  80.037 92.564 

ү  3.303 3.914  47.396 54.804 

Ѽ  0.211 0.184  0.225 0.375 

ү  1.668 2.071  15.212 21.595 

︠У  0.110 0.124  0.093 0.212 

 30.355 36.434  357.502 439.923 

 

ӱ ѐ Ԉ  ̆ ̆

ұὲӹ Ȃ  

ұ ̆ M15

ᴿ ѝ 64%Ȃ ̆ M15

19%̆ ̆ὲӹ ҂ Ȃ  

ұ ̆ M15

58% 51%Ȃ ̆Ѽ ү ̂ ȁ ȁ ү ̃

҂ Ȃ Ԉ   M15

ұ Ȃ ў ѝ M15 ұ

̆έᴇ 3.5.1 ̆ аᾋ Ȃ  

3.5.4 Ь  

‾ M15 ע
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ҩ ̆ Ю̔  

̂1̃ M15 ў

̆ HC 40%ȂM15 ұ ̆έᴇѝ̔

ע   63%̆ ὲѐ̆ ע   17%̆   23%̆

ѝ   ̆  ҩ 138᷁Ȃ  

̂2̃ ѐ ὡᴂ ᴿ ̆

Ὥ ֶ̆ ̆

ῆ ḣ 2g/test̆ Ȃ  

̂3̃ Ԉ Ԇ а Ю̆ I ᾶ ╟

⁸ ῆ ḣԈᾃ̆ת Ԇ M15

ұ ̆ὲ а ѳ Ȃѝҩ

ᶑ ̆̓͂ ў ̆ Ԇ

ὲ⁸ ḣ ῆ₂а Ȃ  

 

3.6   а ᴿ  

 

ҩа ᴿ / ̂M15ȁM20ȁM30ȁM50ȁM85

M100̃ ж ẓע Ȃ  

ѝ 4 ̆⁞ Ѭѝ CarAȁBȁCȁDȂ ̆Ἴ

( ) ̆ ᾋ ѝ / ̆

Ȃὲѐ CarA ѝ M15̂ ᴇ  ѝ 15%̃ ̆CarB ѝ M20ȁ

M30 M50̂ ᴇ  ⁞ѝ 20%ȁ30% 50%̃ C̆arC ѝ M85̂

ᴇ  ѝ 85%̃ ̆CarD ѝ M100Ȃ ᶕ 3.17

Ȃ ѝ 93 # н Ȃ   ̆3.6.1͘3.6.3

ѐ ѝ ẓע Ȃ  

 

3.17 ᶕ  

  ̂L̃  ̂km̃ 
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CarA  1.8 /M15 1000 

CarB  1.6 /M20/M30/M50 105000 

CarC  1.8 /M85 1000 

CarD  1.8 /M100 2275 

3.6.1а ᴿ  

4 а ᴿ /

ҩ ̆ 3.18Ȃӱ ѐ Ԉ  ̆б ̆

/ CO HC ⁞῏ ҩ 10.5͘ 34.1% 18.7͘49.2%̆ NOx

╗ҩ 53.3͘474.4%Ȃ ᴳ CO HC ᴂ чэ ̔

У ̆ ѐ 37.5% ѐ 85.5% Ȃ ѐ

ѐֶ ѝע CŎ ѐ ֶᴳ CO ᴂȂ У ̆

ѐ 50% ̆ ѐ╗ὡ ֶᴳ ╗̆ӱ ᴂ CO

HC Ȃ ұ ּ з ̆ӱ

ҩ NOx ╗Ȃ  

 

3.18 / ̂ ᴁ̔g/km̃ 

 CarA    CarB   CarC   CarD 

g/km  M15    M20 M30 M50    M85    M100 

CO 0.507 0.428  1.028 0.92 0.853 0.678  1.213 1.038  0.901 0.674 

HC 0.078 0.049  0.305 0.164 0.163 0.155  0.144 0.097  0.091 0.074 

NOx 0.014 0.021   0.222 0.48 0.493 0.584   0.043 0.247   0.032 0.168 

 

M20ȁM30ȁM50 M100 э ᾳ

 ̆ 3-32~3-34 Ȃӱ ѐ Ԉ  ̆

ᴿ / ̆CO Уэ

195 ᾰͅM20ȁM30ȁM50 M100 ᾳ CO⁞

91.53%ȁ94.71%ȁ94.63% 90.85%ȂHC ҂ M̆20ȁ

M30ȁM50 M100 Уэ 195 ᾳ HC 
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⁞ѝ 54.35%ȁ47.99%ȁ53.49% 40.08%Ȃ NOx EUDC

ᾰͅM20ȁM30ȁM50 M100 EUDC NOx⁞

30.31%ȁ31.7%ȁ46.62% 61.87%Ȃ  

  

 

3-32  CO ᾳ ᴿ̂%̃ 

 

 

3-33  CH ᾳ ᴿ̂%̃ 
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3-34  NOx ᾳ ᴿ̂%̃ 

 

3.6.2 а ᴿ VOCs  

а ᴿ / VOCs ̆

VOCs  ̆ 3-35 Ȃ ȁ ȁѼ ү ̂BTEX̃

ў VOCs ̆  VOCs 95%Ȃ б ̆

VOCs BTEX а ῏ Ȃ ұ BTEX ̆M85

̆ѝ 97.4%̆ M15 ̆ 19.7%Ȃ VOCs

̆  50% Ȃ ѐ а Ἴ ̆

ѐа а ̆ ֶᴳ ᴂȂ  
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3-35  / VOCs  

 

3.6.3 а ᴿ ע  

а ᴿ / ע ̆

4 ѐ  ȁ ̆ ὲ 11

ע  ̆ 3-36 Ȃ ұ / ̆

̆ὲ Ѽ ȁм +м ȁ м Ȃ ў

ұ ת̆ ע HC ע ̆ӱ

Ȃӱ ѐ Ԉ  ̆ ѐ

ᴿ ̆ ҂ ╗Ȃб ̆ѐȁᴂ ᴿ

̂M15ȁM20ȁM30 M50̃ ̆ ѝ 12.1͘77.6%̆

ᴿ ̂M85 M100̃ 3᷁Ȃת

а ᴿ / ̆Ѽ ᴂҩ 12.8͘ 64.7%Ȃ

ұὲ ע ̆ ῏Ȃ  
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3-36 / ע  

3.6.4 ж ẓע  

1. ж ẓע  

/ ὲ ̆ ӊ ѝ

ẓע ẓעᴐ ⁸̆ жѝ ж

ẓע Ȃ M15ȁM85 M100 ⁞ ж ẓע ҩ

̆ 3-37 Ȃ ж ẓע ̆ COȁHC

NOx ⁞ ẓע ᴂҩ 23.7͘ 49.5%ȁ10.3͘ 34.7% 2.8͘

57.9%Ȃ  

D

0

2

4

6

8

Ѽ

м
+
м м

Ф

Ф

м

Ф

/
m
g

(
k
m
)

-1

M100



 

59 

 

 

3-37 ẓע ж ẓע  

 

2. ж ẓע VOCs ע  

ж ẓע ў ῏ / ̆ ж

ẓע ע ̆҂ ὲ VOCs ѐ

ў BTEX ҩ ̆ 3-38 Ȃж ẓע ᴳ M15

1.88mg/km ѝ 0.56mg/km̆ M85 5.96mg/km ѝ

4.97mg/km̆ ᴳ M100 5.73mg/km ѝ 3.79mg/km̆ ⁞ѝ

70.2%ȁ16.5% 33.8%Ȃж ẓע ҂ᴳ BTEX ῏ ὲת̆

ע Ȃ  
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3-38  ẓע ж ẓע VOCs ע  
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3. ж ẓע  

ѝҩ ֓ ж ẓע ̆ ὲ ע

ҩ ̆ 3-39 Ȃж ẓע ᴳ M15 SRḣ 6.14

ѝ 4.74̆ ᴳ M85 SRḣ 6.23 ѝ 6.03̆ ᴳ M100 SRḣ 6.73 ѝ

6.64Ȃ ұ MIRḣ ̆ ҩ 7.15Ȃ ж ẓע

Ю ̆G SRḣ Ю Ȃ ӂ ẓע ᴳ ѝ Ȃ

ұ Ă SRḣѝ 5.63̆ M15 /

ж ẓע SRḣ 4.74Ȃ ᴂ ᴿ ж

ẓע Ȃ  

 

3-39 ẓע ж ẓע  

3.6.5  

а ᴿ / ̂M15ȁM20ȁM30ȁM50ȁM85

M100̃ ȁVOCs ע ж ẓע

ҩ ̆ ҩԈЮΰ ̔  

̂1 б̃ ̆ / CO HC ⁞῏ ҩ 10.5͘

34.1% 18.7͘49.2%̆ NOx ╗ҩ 53.3͘474.4%Ȃ

CO HC Уэ 195 ᾰͅ NOx
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EUDC ᾳȂ  

̂2̃а ᴿ / ѐ̆ὲѐ ȁ

⁞ 41.6͘ 57.5%ȁ1.9͘17.4% 33.7͘50.9%Ȃб

̆ ̆ VOCs BTEX

а ῏ Ȃ ұ BTEX ̆M85 ̆ѝ 97.4%̆ M15

̆ 19.7%Ȃ VOCs ̆

 50% Ȃ  

̂3̃ ѐ ᴿ ̆ ҂ ╗Ȃѐȁᴂ ᴿ

̂M15ȁM20ȁM30 M50̃ 12.1͘77.6%̆

ᴿ ̂M85 M100̃ 3᷁ȂѼ

ᴂҩ 12.8͘ 64.7%Ȃ ұὲ ע ̆

῏Ȃ  

̂4̃ ж ẓע ̆ COȁHC NOx ⁞

ẓע ᴂҩ 23.7͘ 49.5%ȁ10.3͘ 34.7% 2.8͘57.9%Ȃж ẓע ᴳM15ȁ

M85 M100 ⁞῏ ҩ 70.2%ȁ16.5% 33.8%ȂBTEX ҂

῏ ὲת̆ ע Ȃж ẓע ᴳ M15ȁM85

M100 SRḣ 6.14ȁ6.23 6.73⁞ ѝ 4.74ȁ6.03 6.64̆ ж ẓע

ᴳ ѝ Ȃ  
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4  /CNG  

4.1 ў ᾃ  

Ὥꜛ ч ̆ У /CNG

 ̆ ҩ CNG ᾳ̕ ү

ӏא /CNG   ҩ Ȃ 

4.2  

3.2ѐ ̆ аᾋ Ȃ  

4.3 У /CNG  

ᶕ  

 

Ȃ 

 

4.1 /CNG ᶕ  

  ̂kg  ̃ ̂L  ̃  ῆ ̂km̃ 

Car1~10  1500 1.8 /CNG IV 6Ъ~13Ъ 

 

4.3.1 /CNG ѐ  

10 /CNG   ̆

4.2 Ȃӱ ѐ Ԉ  ̆б ̆ CNG э⁞

̆  CO ᴂ̆ ᴂ ᴿѝ 1%~37%̆ ў ѝ
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CNG ᴂұ ̆ CO2 H2O̕

ת Car2 Car7 CNG CO ⁞ ╗ 2% 3%̆ ў б

Ьἷẓע ע Ὧ̕THC ҩ Car1 ᴂҩ 10%Ԉ Car8ᶑ

а Ԉ ̆ὲᴍ ╗̆ ╗ ᴿѝ 11%~384%̕ 

NOX Ю ̆ ᴂ ᴿѝ 3%~67 %̆ ж /CNG ̆

ᴳ CNG ̆ ⁸ ᴳ

̆ᾋ╗Э CNG ᴂұ ̆ NOX

ֶ ᴂ̕ ҂ NOX У ᴿ ╗̆Car6ȁCar7 CNG

NOX⁞ ╗ҩ 23% 4%Ȃ ᴇ ̆CNG ᴂЬ

̆ б [38,71] У 1̆0 CNG

Ӱ IV ῆ Car1 Car8ч Ȃӱ ѐ Ԉ  ̆

/CNG а ᾳ҂а ̆ а

ע ̆ ў б а а

ẓע ע╚ аЎ б ᶑί ҂ Ὧ Ȃ 

̆CNGᴐѝ Ԇ ִ□ ұ Ԉ ᴂ ᴇ

CO2 ̆ӱ ѐ Ԉ  ̆ 7 9 CNG CO2 ╗ҩ

2% 1% ̆ὲӹ CO2 Ю □̆Ю ᴿѝ 15%~19%Ȃ Ԉ

  C̆NG Ԉ ᴂ CO2 ת̆ ὲ ῏

ᴳ CNG ȁᴂ а У Ȃᴐ

ѝ /CNG ̆ Ьἷẓע CNG ж ̆

ᾋ╗Э ᴐ ẓע а ע а

ӝ Ȃת ̆CNG ᴂ CO2 а ̆ CNG

ѐ Ьἷẓע Ԉ Ὧ ȁ ῆ

⁸ Ȃ  

 

4.2 /CNG  

 CO  T.HC  NOx  CO2   

g/km  CNG   CNG   CNG   CNG  km 



 

65 

 

Car1 0.800  0.643   0.031  0.028   0.069  0.045   199.0  164.0   7Ъ+ 

Car2 5.147  5.265   0.970  1.124   3.179  1.703   192.0  163.0   6Ъ+ 

Car3 1.891  1.385   0.034  0.078   0.137  0.075   215.0  174.0   12Ъ+ 

Car4 5.959  4.244   0.058  0.107   0.092  0.030   206.0  174.0   12Ъ+ 

Car5 2.040  1.641   0.148  0.565   0.199  0.173   199.0  163.0   6Ъ+ 

Car6 0.576  0.392   0.025  0.121   0.053  0.065   205.0  166.0   6Ъ+ 

Car7 4.892  5.047   0.817  0.910   2.529  2.640   196.0  200.0   10Ъ+ 

Car8 0.913  0.573   0.049  0.049   0.070  0.068   200.0  163.0   12Ъ+ 

Car9 6.840  6.793   1.276  1.561   2.420  2.425   190.0  191.0   10Ъ+ 

Car10 3.887  3.212   0.460  0.802   2.113  1.416   195.0  161.0   8Ъ+ 

 

/CNG Ь ᾳ

ᴿ 4-1ȁ 4-2 4-3 Ȃ ұ CO ̆ Уэ ECE EUDC

ᾳ ᾶ ╟ Ḁ ̆ ᴿ⁞ѝ 17%~58%

27%~60%ȂTHC ᾳ ұנ CŎ Уэ ECE EUDC

ᴿ ̆⁞ѝ 18%~75% 21%~41%Ȃ ұ NOX ̆ 

EUDC ᾳ ̆ ᴿ⁞ѝ 29%~77%Ȃ  

ᾳ ў ѝ ᾶ ╟ ḀЬἷẓע TWC

 ᴐ ̆ ẓע ע ̆ ᾶ ╟Ѯ

Уэ ECE ᾳ ұ ᴂ̆ ̆ ╟

ᾳш ̆ а Ԉ CO THC ̕ Ḁ ̆

ὤ̆ ұ ̆ NOX ̆ ̆ ұ

/CNG ̆ ╟ ̆ CNG

ת̆ ѝҩ ̆ ╟ Ӱ а ̆

CNG ֶ  ╟╒а ᾰͅ ὲ EUDC ᾳ ѝ̆ҩ

 ῆ а ╗ ̆ ὡ ╗ ̆ а

ὤ CO THCȂ ᾳб ᴐ

ᶑί  Ὧ̆ б ᶑί Ьἷẓע ̆

Ԉ ע᾿ Ȃ  
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4-1 CO ᾳ ᴿ̂%̃ 

 

 

4-2 THC ᾳ ᴿ̂%̃ 
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4-3 NOX ᾳ ᴿ̂%̃ 

 

4.3.2 /CNG ע  

Car1 CNG ѐ Ф ȁ м ȁ

Ф ȁ ȁ ̆ Ԉ⅓ᴍὧ ע ̆

4-4 Ȃ Ԉ   CNG ע ̆

ת Ӱ ў ע ̆ CNG ̆ ע

ѐ ᴿ⁞ѝ 42% 53%Ȃ ұ ע ̆ ᴂ

ᴐ ѐѮ Ȃб ̆ CNG

ע ᴂҩ 41%̆ ὲѐ ᴂҩ 25%Ȃ ѝ

CNGў ѝ ̂CH4̃ ̆ CO2 H2OȂ ̆

ᴂ C̆NG ѝ ᴐ̆ѝ Ԇ

ִ□ ѝ Ȃ  
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4-4 /CNG ע  

 

4.3.3 /CNG  

Car1 CNG ѐ 4-5 Ȃ

ӱ ѐ Ԉ  ̆Ԉ  CNG ҂  

̆ў ԈЮΰэ̔ Ў ұ

ҩ ѐ ꜛ ҩ ᴂ

а ȁ Ȃ

ў ѝ ̆  90%ԈЭ̆

҂ H2ȁCO H2S ̆ Ѽ ȁм ȁ

Ф [72]̆ Ҿ ѐ ȁ

Ȃ ү̆ ѝ /CNG ̆ CNG аẹ

Ḁ ╟ Ԉ‾ ᴇ ᴂ ̆

CNG ֒ ̆ Ю ̆

У ѝ ̆ а ὤ ᾳЮ

Ȃ Ь̆ ̆ ẓע ѐ ע ע ч

э ̆ а чэ а [73]̆ ẓע ҂

 Ѽ  
м +

м  
м  Ф    

 0.428 0.247 0.143 0.046 0.131 0.022 0.008

CNG 0.320 0.157 0.074 0.021 0.036 0 0

0.0

0.1

0.1

0.2

0.2

0.3

0.3

0.4

0.4

0.5
̂

m
g

/k
m
̃
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ѮУȂ Ѯ̆ ѝ Ԉ

ᾳ C̆NG ӭ

̆ У Ȃ  

ӱ ѐ Ԉ   BTEX ў VOCs ȂCar1 CNG

BTEX VOCs ѐ ᴿ⁞ѝ  94% 95%Ȃ

б ̆ CNG VOCsЮ ҩ 31%̆ ὲѐ BTEXЮ

ҩ 31%Ȃ Э  Ԉ У ў

 Ὧ̆ ̆ Ȃ  

 

 

4-5 /CNG VOCs  

 

4.3.4 У  

/CNG ҩ I ᾶ ╟ ̆ ѐ

ҩ  ̆ ҩ Ю ̔  

̂1̃б ̆CNG Ь

῏̆ а У ̆ 10 /CNG

ѐ̆ ч ч ῆ ḣȂ  

  
Ѽ

Ф  
 

ү

 
Ѽ  

ү

 

︠У

 

 4.391 14.960 0.018 0.467 5.870 1.338 4.281 0.408

CNG 3.356 7.120 0.033 2.448 4.630 0.718 3.196 0.269
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̂2̃ CO THCў ӊ ұ Уэ ECE ᾳ EUDC ᾰͅ

NOXў ӊ ұ EUDC ᾰͅ ў ᾶ Ԉ

ẓע Ԉ ẓע ע ὯȂ  

̂3̃CNG ᴂ CO2 У ִ□̆ У Э

ᴂ ת̆ ᴇ ̆ /CNG

ᾳ а ̆ ╗ш ⁸ ╗ CNG Ү

Ȃ  

4.4 ү אӏ /CNG    

ү ӏא /CNG  

 ̆ ҩ CNG ᾰͅ ᶕ 5.3 Ȃ 

 

4.3  ү /CNG ᶕ  

  ̂kg  ̃ ̂L  ̃  ῆ ̂km  ̃

CAR1~5  1343 1.6 /CNG ӏ V 30~1.9Ъ 

ӏא 4.4.1 /CNG   ѐ  

5 /CNG   ̆

4.2 Ȃӱ ѐ Ԉ  ̆CAR1 CNG

бὲᴍ ̆ а ̆  CAR1 Ьἷẓע

ע╚₉ ̆б Ԉ ᶑί Ὧ Ȃ

CNG CAR1 CO 67.12% ̆  ᴂ̆ ᴂ

ᴿѝ 30%~40%̆ ў ѝ CNG ᴂұ ̆

CO2 H2O̕THC ҩ CAR1 2.5᷁ԈЭ̆

ὲᴍ ╗ ᴿѝ 22%~82%̕ ҷ NOX ̆ ᴿѝ

87%~720 %Ȃ ұ /CNG ̆ᴳ CNG ̆ ұ CNG ᴇ̆

̆ ⁸ ╗ ̆ᾋ╗Э CNG
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ұ ̆ NOX ֶ ̕ӱ ѐ ̆CAR1 ᴇ

̆ Ԉ ᶑίа Ьἷẓע╚₉עȂ ᴇ

̆CNG ᴂЬ ̆ б [38,71]

У ̆5 CNG ӏ IV ῆ̆ зᴂұ

ḣ 50%ԈЭȂ  

̆CNGᴐѝ Ԇ ִ□ ұ Ԉ ᴂ ᴇ

CO2 ̆ӱ ѐ Ԉ  ̆5 CO2 Ю □̆Ю ᴿѝ

12%~18.5%Ȃ Ԉ  ̆CNG Ԉ ᴂ CO2 ת̆ ὲ

῏ᴳ CNG ȁᴂ а У

Ȃᴐѝ /CNG ̆ Ьἷẓע

CNG ж ᾋ̆╗Э ᴐ ẓע а

ע а ӝ Ȃת C̆NG ᴂ CO2

а ̆ CNG ѐ Ьἷẓע Ԉ

Ὧ ȁ ῆ ⁸ Ȃ  

 

4.4 /CNG  

 CO  THC  NOx  CO2   

g/km  CNG   CNG   CNG   CNG  km 

CAR1 0.146  0.244   0.0117  0.0418   0.0119  0.0258   145.5  119.0   9430 

CAR2 0.252  0.165   0.0196  0.0329   0.0172  0.0322   147.2  120.0   7508 

CAR3 0.327  0.200   0.0308  0.0392   0.0097  0.0414   142.6  119.2   6500 

CAR4 0.243  0.168   0.0238  0.0433   0.0048  0.1190   139.5 121.8   3548 

CAR5 0.163  0.103   0.0146  0.0179   0.0084  0.0414   150.8  123.4   6500 

 

/CNG Ь ᾳ

ᴿ 4-6~4-8 Ȃ ұ CO ̆ Уэ ECE EUDC ᾳ ᾶ

╟ Ḁ ̆ ᴿ⁞ѝ 50%~97%

1.9%~48%ȂTHC ᾳ ұנ CŎ Уэ ECE EUDC
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ᴿ ̆⁞ѝ 40%~92% 4%~47%Ȃ ұ NOX ̆ Уэ ECE

EUDC ᴿ ̆⁞ѝ 30%~76% 7%~30%Ȃ  

ᾳ ў ѝ ᾶ ╟ ḀЬἷẓע TWC

 ᴐ ̆ ẓע ע ̆ ᾶ ╟Ѯ

Уэ ECE ᾳ ұ ᴂ̆ ̆ ╟

ᾳш ̆ а Ԉ COȁTHC NOx ̕ Ḁ

̆ ὤ̆ ұ ̆ NOX ̆ ̆

ұ /CNG ̆ ╟ ̆

CNG ת̆ ѝҩ ̆ ╟ Ӱ а

̆ CNG ֶ  ╟╒а ᾰͅ ὲ EUDC

ᾰͅѝҩ  ῆ а ╗ ̆ ὡ ╗ ̆

а ὤ CO THCȂ ᾳб

ᴐ ᶑί  Ὧ̆ б ᶑί Ьἷẓע

̆ Ԉ ע᾿ Ȃ  

 

 

4-6  CO ᾳ ᴿ̂%̃ 
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4-7  THC ᾳ ᴿ̂%̃ 

 

 

4-8  NOx ᾳ ᴿ̂%̃ 

 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

 CNG  CNG  CNG  CNG  CNG

CAR1 CAR2 CAR3 CAR4 CAR5

EUDC  

эECE  

ЬэECE  

үэECE  

УэECE  

T
H

C
ᴿ

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

 CNG  CNG  CNG  CNG  CNG

CAR1 CAR2 CAR3 CAR4 CAR5

EUDC  

эECE  

ЬэECE  

үэECE  

УэECE  

N
O

x
ᴿ

 



 

74 

 

4.4.2  ү  

/CNG ҩ I ᾶ ╟ ̆ ѐ

ҩ  ̆ ҩ Ю ̔  

̂1̃б ̆CNG Ь

῏̆ а У ת̆ 5 /CNG

ѐ̆ ч ӏ V ῆ ḣȂ  

̂2̃ COȁTHC NOxў ӊ ұ Уэ ECE ᾳ EUDC

ᾰͅ ў ᾶ Ԉ ẓע Ԉ ẓע

ע ὯȂ  

̂3̃CNG ᴂ CO2 У ִ□̆ У Э

ᴂ Ȃ  
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5   ὨӇ  

5.1 ὨӇ Ѭ 

ľ︠үҷĿ ̆ ╟ NOx₢῏ ‟ѝ NOx ῏

̆ ╘ ̆ ľ︠үҷĿ ӏא̆ ╟ NOx

2010 ῆЭ ᴂ 10% Ȃ ᶑ ľ2010 ╟ ĿὨ

ὤ̆ ᾃ̆ NOx ╟ NOx

60% ̆ ⁸ NOx NOx ῏ Ὧ Ȃ 

₥̆ὤ ὤ ҩ ╟ III ῆ̆אӏ Ἴұὤ

₥ ҩ ╟ IV ῆȂ2012 5 31 ӏא̆ ҩ

ӏҷ ῆ̆ V ╗ш ╟ ӏ V ῆ҂ Ȃ ╟

ш ת̆ ̆ ѐ ᾳ

а Ԇ ╟ ᴳ ѐ ᾳȂᾋ

╗Э ȁ ֒ȁӇ ᾳ ̆Ԉ а

̆ ұ ̆ ╟ ұ ̆

ᴳ SCRȁDPFȁDOC Ἴ ╟ Э ѝ Ȃ ̆

EPA NTE(Not-to-exceed) ̆ ҂ VI

ῆѐ ╗ҩᴳ PEMS(portable emission measurement system) ╟

Ȃאӏ ҂ ҩȇ ḣ

Ȉ ̆ᴐѝ ῆȂ  

ӏא̆₥ ὨӇ ᴿ IV ῆ ὨӇ ̆ з

ᴳ V ῆ ὨӇ ὲ̆ѐꜛ ᴿ Ȃ

Ҿ IV V ѐ̆ ⁞ ӏא ᾃשּ ᴂȁ

ᴿ ᾳЮ ᴉ̆ ұ III ὨӇ  ῏

̆ ὡ Ȃ ӏא̆ שּ ̆ὲ ῆ

ѝ III ̆ з ұ ȁ ̆ ֶᴳ У

̆ Ҿ ᾳ҂ Ȃ  
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Э ̆ѝҩᶑ ӏא IV/V ᴳ ѐ

⁸ NOx ̆ ӏא₥ ᴳ IV/V Ԉ

Э ֓̆ ֓ὲ Э ᾰͅ

֓ Э̆ ӏא ľ︠үҷĿ NOx ⁸ ̆У

Ԉ   ⁸ Ԉ̆ᵳ ᵷ ╟

ӏא ᾳ ⁸ ̂SCR EGR̃̆ SCR

⁸ ̆  ⁸ὨӇ ӏא Э NOx ̕ У

҂̆ Ԉִע ӏא ᴳ ̆

ᴂ NOx ̆ NOx ῏ Ȃ Ѯ̆ ֓ Ҿ

ѐ ᾰͅ ұ ╟ ȁ

Ѭ̆ ұ ᴇ ╟

ῆ̆ ⁞ ֓ḣȂ  

5.2  

5.2.1 ў  

ѐᴳ ў ԍ ȁ ᶕ 5.1 Ȃ  

 

5.1 ԍ  

ԍ /     ̂  ̃

SEMTECH-DS 1 

NDIR CO2/CO 

50kg 

HFID THC 

NDUV NO2/NO 

Ambient sensor  

GPS 
ȁ  

 

EFM ȁ  10kg 

 1 /  
ᵏ ԍ

220VAC 
80kg 

12V  1 /  ̆ ᵏ  25kg 
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ῆ ᴇ 3  /  
SEMECH-DS

ȁ ᴐ 
25kg 

 

SensorsὨ ӊ SEMTECH-DS ԍў

̆ὲ⁞ аἽ  (NDIR) CO CO2̆╗

(HFID) THC̆ аἽ  (NDUV) NO NO2̆ ע

 O2 Ȃԍ ᴳ ₥ 45 ̆

N2 ̆ᴳ ῆ ᴇ ῆ ῆ̆Ԉᶑ ԍ

ῆ Ȃ SEMTECH-DS EFM Ԉᶑ ѝ 1s̆ з Ԉ῏

╒ ╟̆  ᴂ ҂ ᶑ Ȃ

╖ ̆ ₥ ᴇ ╒ ̆ᶑ

ȂSEMTECH-DS ὤ ᴁ (GPS) Ԉ ѐ

ᴁ ( ȁ ȁ ) ᶕ Ȃ ѝ

ᴐ : 0͘45Ņ̂ а ̃̆ ̇10͘43Ņ̂ ̃̆ ᶑ : ̇40͘

60Ņ ̆ : < 90%Ȃ 5.2 ̆ὲ

ѐ THC HFID Ԉ ╟ THC Ȃ  

 

5.2  SEMTECH-DS  

     

 CO2 0-20%   0.01% ±3% 

CO 0-8% 10ppm ±50ppm ±3% 

  THC 

 0-100ppm 0.1ppm ±5ppm ±2% 

  0-1000ppm 1ppm ±5ppm ±2% 

   0-10000ppm 1ppm ±25ppm ±2% 

 NO   0-2500ppm 1ppm ±15ppm ±3% 

 NO2 0-500ppm 1ppm ±10ppm ±3% 

5.2.2  

ԍ ѐ ⁞ 5-1 5-2
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ȂSEMTECH-DS ᴇ ȁ ȁ ȁ ᶕ

Ю ╟ Ȃ ԍ ᵏ Ȃѝҩ ὨӇ

֒Ю ̆ ᾃ╗ ҩ 50 Ȃὤ ԍ ȁӝ ȁ

Ὥ 2000kgȂ  

 

5-1  
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5-2  

5.3 У VὨӇ  

ұ IVὨӇ Ԉ╗ SCR ѝў ᾰͅ VὨӇ

╗ ̆ ҩ SCR ̆ ╗ SCR CNG Ԉ

╗ DOC CNG Ȃ ᾰͅ VὨӇ Ὥ ҩ 694 ȁ728

ȁ505 ȁ695 ȁ632 ȁ438 ȁ645 7 ὨӇ ̆Ὥ

18 ὨӇ Ȃ  

5.3.1 VὨӇ   

ӱὤ ╟ ȁ ȁ ̂

̃ ӊ ̆ 7э ὤ ὨӇ Ԉ ѝ

5.3 ΰ Ȃ  

 

5.3ὤ ╟ ȁ ȁ ӊ  

    ӊ  

505ȁ645  SCR  A ‟ 

694  SCR  B ‟ 

695 CNG SCR  B ‟ 

632 CNG үἷ עẓע   A ‟ 

438 CNG Ьἷẓע (TWC)  C ‟ 

728 LNG DOC+SCR  B ‟ 

 

5.3 ╟ ̆ Ԉ ѝ Юΰ ̔  

1. +SCR̂ B ‟ȁA ‟̃̆ Ԇ ̔505ȁ645ȁ694Ȃ 

2. CNG+TWĈ C ‟̃̆ Ԇ ̔438Ȃ  

3. CNG ╟ +үἷ עẓע ̂A ‟̃̆ Ԇ ̔632Ȃ  
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4. CNG ╟ +SCR̂ B ‟̃̆ Ԇ ̔695Ȃ 

5. LNG ╟ +DOC+SCR̂B ‟̃̆ Ԇ ̔728Ȃ 

ұ COȁNOxȁTHCЬ ̆⁞ 5 а ╟

ᾳȂѝҩᵳұ ̆ 20km/h

Ȃ  

5.3.2 ѐ ѐ CO  

5-3 ѝ 5 ╟ ὴ ȁὴ CO ᴇ

ᾳȂ  

 

 

5-3 ╟ CO ᾳ 

 

ӱ 5-3 Ԉ  ̔  

1 ╟ ̂ ̃ CO CNG ╟ ᴂ̆ ұ

ҩ 2  CNG ת̆ УҾ̆

CO Ȃ  

2 ╟ ̂ ̆ ᴳ Ьἷẓ₉ע C ‟

CNG ╟ ̃̆ CO ̆ ұ ̆Ьἷẓ₉ע
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а ὁ У Э ̆ CO Ȃ  

3 ╟ ̂ ᴳ үἷ עẓע A ‟ CNG ╟ ̃̆ CO

ᴂ̆ ὲж ע CO HC ᴐ ᾳ Ȃ  

4 ╟ ̂ ᴳ SCR B ‟ CNG ╟ ̃̆ CO ̆

ұ CNG ╟ ̆ з ж ע CO ̆

CO а ѳ Ȃ  

5 ╟ ̂ SCR ₥╗ ҩ DOC B ‟ LNG ╟ ̃̆ CO

4 ̆ ὲ DOC ҩע COȂ  

5.3.3 ѐ ѐ NOx  

5-4 ѝ 5 ╟ ὴ ȁὴ NOx ᴇ

ᾳȂ  

 

 

5-4 ╟ NOx ᾳ 

 

ӱ 5-4 Ԉ  ̔  

1 ╟ ̂ ̃ NOx ḣ ᴂ̆ת ұ 5

ḣ̆ У ̆ Ԉ ̆ ╗
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ᶑ Ȃעִ  

2 ╟ ̂ ̆ ᴳ Ьἷẓ₉ע C ‟

CNG ╟ ̃̆ ұ NOx зẓ₉ע ̆NOx Ȃ  

3 ╟ ̂ ᴳ үἷ עẓע A ‟ CNG ╟ ̃̆ NOx

ᴂ̆ת ╗ SCR ὲӹ CNG ╟ ̆NOx Ȃ  

4 ╟ ̂ ᴳ SCR B ‟ CNG ╟ ̃̆ NOx ᴂ̆

ὲ SCR ᴐ Ȃ ў ұ CNG ╟ ᴂ̆

ȂG ΰ а ╟ ̆ὲ ע

5-5 Ȃ  

5 ╟ ̂ ᴳ SCR B ‟ LNG ╟ ̃̆ ὲ NOx

CNG ╟ ̆ ұ ̆ ᴂ

ᾳ ̆ ᴂ̆SCR ע ᴂȂ  

 

 

5-5 ᴳ а ╟ ע  

 

Ѯ̆ ұ SCR ὨӇ ὲ̆ NOx ᾳ Э ᾱұ

ᴂȂ 5-6 ̆ Э ̆NOx Ю Ȃ
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̆NOx ҂ֶ Ȃ ұ ὨӇ ̆ ұ ᴂ̆

עִ ⁸ ̆ ὲ Ȃ  

 

5-6  1 э ѐ NOx  ע

 

5.3.4 ѐ ѐ THC  

5-7 ѝ 5 ╟ ὴ ȁὴ THC ᴇ

ᾳȂ  
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5-7 ╟ THC ᾳ 

 

ӱ 5-7 Ԉ  ̔  

1 ╟ ̂ а ̃̆ ὲ HC ̆ ԍ

Ю ̆ Ȃ  

2 ╟ ̂ ̆ ᴳ Ьἷẓ₉ע C ‟

CNG ╟ ̃̆ HC а Ȃ  

3 ╟ ̂ ᴳ үἷ עẓע A ‟ CNG ╟ ̃̆ THC

ὲӹ CNG ╟ ᴂ̆ ὲж ע CO HC ᴐ ᾳ Ȃ  

4 ╟ ̂ ᴳ SCR B ‟ CNG ╟ ̃̆ ὲ THC ̆

ὲ ╗ ╗ ὲ Ȃ  

5 ╟ ̂ SCR ₥╗ ҩ DOC B ‟ LNG ╟ ̃̆ THC

а╗ DOC CNG ╟ ̆ CNG ᴂ̆DOC

ẓע CNG ע Ȃ  

5.3.5 У  

1. ̆ ⁞ IV ԈЭ ̆

NOx ̆HC COᴂ Ȃ SCR ̆ ⁞ ᴂ
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ᴂ ᴂ NOx ֶ̆ ԇӝ Ȃ

ᴂ ᴂ SCR ᴐ Ȃ  

2. ᴳ SCR NG ╟ ̆ ұ ̆NOx

ȂNG ╟ ̆CO HC ̆

╗῏ ᾳЮȂ ╗ DOC̆ CO 

ת̆ THC а Ȃ  

3. ᴳ EGR ᴂ NOx CNG ╟ ̆ᴂ ᴂ NOx῏

SCR ת̆ а SCR Ȃ╗ үἷ עẓע

Ԉ ̆ CO HC Ȃ  

5.4 ү VὨӇ б IV ὨӇ NOx  

ӏא₥ ὨӇ ₥ᴳ ҩ ῆ V Ȃѝҩ″

Ҿ  ῏ ̆ Ҿ б ᴳ

IVὨӇ Ȃ  

ұ э ȁ а ̆

ԍ ҂ ⁞שּ ѝ̆ҩ ῆ̆G g/kg CO2ᴐѝ NOx

ᴁ̆ Ὤ TNO ̆Ḯ ᾃ ѝ 41%̆

 IVб V 3.5g/(kW.h)б 2 g/(kW.h) ḣ⁞ 3.1g/kg 

CO2 5.4 g/kg CO2Ȃ  

A ‟ B ‟чэὨ ╟ ѝ ₥ὨӇ ў ̆⁞ ч

эὨ V ȁ IV V CNG Ȃ  

5.4.1  A ‟ Ь а NOx  

A ‟Ь а NOx ̂ ᴁѝ g/kg CO2̃ ᾳ 5-8

Ȃӱ ѐ Ԉ  ̔  

1. A ‟ V IV NOx ҩУ ̆

ת ў ᴇ ѐ ᾃ̆ 40km/h ̆ а

ת̆ ч  V ḣȂч Ὥ 10km/h
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ԈЮ̆NOx IV ḣ̆ NOx ⁸ ᾳ а Ȃ  

2. ў ᴳ EGR ᴂ NOx A ‟ CNG ╟ ̆NOx а  V

ḣȂת ὲִ□ ᴂ ᾃ NOx ᴂȂ  

 

 

5-8  A ‟ NOx  

5.4.2  B ‟ Ь а NOx  

B ‟Ь NOx ̂ ᴁѝ g/kg CO2̃ ᾳ 5-9 Ȃӱ

ѐ Ԉ  ̔  

 

 












































































































































