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Ӑ ѻ ӭ Ɫ ₤ ᾒṞ (PM2.5)П ạᶾ שׁ ȳ ᴷ

έȴ ȲӐׁשṅ ᶙכ∂ ᾒі ϩ Ṇ ȳ (DPF)ԛ

Ӣ Ṇ Ṇ Ȳӣѿ ᴷ Ϣᴞ ПЛ֝ DPF ֯і

Ӣ ᾒṿӣϯП ȴ П DPF ạᶾ Ҕ╗ о (DOC)ȳѐЉ э

⇔ Ȳц ᾒ ԛӢПҠᴩἤȲ і Ҕ╗ ȳᵅ М Ȳ

ᾒ₇Ҕ╗ ҒЛ֝ѩẂ ӣᾒПӢ ᾒ(B2ȲB10 B20)ȴ ∟Ȳ ֥›

ѝ έ ὨȲ ᾒṞ Ὅ ᶾ ế ẁ∂ ȴׁשṅכὨ ὑӐѝȲᴖ

ֽϯȸ 

ắ П DPF і Ὅ PM2.5 ⇔ PM ⇔П иᵑⱢ 85 %ѿ

ϱц 99 %ѿϱȲѹױ ắӢ ᾒȳDOCȳѐЉȳᾒ₇ ᾒԛӢ П ד

Њȴ ᾒ₇ᴖṕȲӢ ᾒѩẂ 2% Ғᴟ 20%П PM2.5 ᵅὑ ȴ

ᴖṕȲPM2.5ᵶ ȳѬ ἤ Іếצ ᴆ╬ᾬᵶ Ꞌ֪ DPFᴖדצ

⇔П Ȳ о Пᾬכ о Ȳצ∕∟ ṅשׁ ȴ ᾒԛӢ DOC+DPF

вП 96%Ȳ ᴖԛӢ МצЄ П Ὅ ȴ ԛӢӼⱢҠᴩ

ᾼԛӢѠהȲѹ֪ ṿӣ DOC ⇔ ḖᵅȲ╝Ҡ ᵅכӐ ӣ ȴ 

֥› ӐȳכὨҠ῀Ȳᵅכ DPFП Ɫצ ѹҠᴩП ᾒṞ PM2.5 ạ

ᶾ ȷẂֽЄ₤Ṟ П ᴩ Ȳṳ ӣ МԛӢ Ȳ ᵌὢ ӐПכ ᴩ ȴ

ᴖȲ ᾒṞП Л Ҭ╥ᶾ с ӣȲ ╟ ֪ њȴ

ᶾ с╓ᾼ╥ ᶾ Пׁש ȳ ӣȷ ╟⁄╥ Ϡ ạᶾ ҵȲ

і ’ ȳ ḡ ȳᴩṞ₤ ӻ ȳ ȳ ҅ᾒ₇

ᴩ ȷ ֪⁄╥ ẁ҉ П Ȳ ᵗ ạᶾ П ӣ ῏ȴױ

ҵȲ ᾒі Ễ  ϫדȲ╝ ═ оṿӣМ ᾒі Ṟ Пᴆ╬ Ὅ ạȴ 
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Abstract 

The primary objectives of the present study are to develop control technologies, examine 

reduction efficiencies, and review control strategies for fine particulate matter (PM2.5) 

emissions of heavy-duty diesel engine (HDDE) vehicles. During the study, our research team 

has successfully developed a diesel engine dynamometer system, a diesel particulate filter 

(DPF) regeneration system and an exhaust dilution sampling system. These systems together 

was used to assess the reduction efficiencies of a HDDE equipped with different types of 

home-made DPF and running on different waste cooking oil biodiesel blends (B2, B10 and 

B20) under stead-state cycles (idle, low and medium load). The types of DPF under study 

differ in the application of diesel oxidation catalyst (DOC), structure size and cell density. 

Regeneration of DPF using diesel fuel and hydrogen was also evaluated. 

The results show that the DPF are very effective in removing the PM2.5 mass and number 

concentrations in exhaust with reduction efficiencies of above 85 % and 99 %, respectively. In 

addition, the reduction efficiency remains relatively stable with varying biodiesel blends, sizes, 

cell densities and the regeneration process. With all other parameters held constant, the 

reduction efficiencies with increasing biodiesel blends are considerably smaller than that of 

the DPF. In general, the application of DPF also has resulted in the reductions of particulate 

carbon content, water-soluble ions and organic pollutants; nevertheless, the transformation of 

PM2.5 chemical components between and within gas and particulate phase is rather complicate. 

The use of diesel fuel for DPF regeneration shows a removal efficiency of up to 96% for 

collected soot particles, though high particulate emissions were detected during the process. 

In addition, successful DPF regeneration with hydrogen has been carried out; in particular, the 

no need of DOC and low exhaust temperature requirements make hydrogen regeneration less 

costly and more universal applications, hence a promising method for DPF regeneration. 

 Overall, the present study shows that the low-cost, high-efficiency DPF are an effective 

and applicable control technology. However, technology development and application alone 

are insufficient to make up a successful control strategy. Other elements such as 

supplementary measures and economic incentives also have to be integrated into the strategy. 

This includes but not limited to: engine maintenance, vehicle replacement, engine operational 

strategies, idle reduction technologies, cleaner fuel use, and the creation of innovative finance 

programs to fund diesel emissions reduction projects. Finally, in-use diesel vehicle emission 

controls require continuing attention as diesel engines can operate over several decades. 
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1 

 

Ϛ  ￼  

1.1  

ү Ὲ ᴆ╬ Ὅ Ҍ ᾼ Ȳ ᴆ╬ ḕד Ὅ  

(PM2.5)ּפ 20,000 е ȲẔМ 50%ẃᴞЄ Ṟ ⅎṞ ᾒ ₤ ᾒі Ȳѹі

М PM2.5Ἤᵶ◖ἤᾬ Ϣ צ ȴ ᴖӭ›ᾎ Ṟ Ẕ

(PM) Ὅ… Ȳϭ֪Ὼד PM2.5Ὲ ₇ Ȳ╝ Ӈצ

Ϡ ᾒṞ М PM2.5ᾼᵶ иכ ἤȲѿ ứ֪ П ȴӭ›Б῀

ᾒṞ Ὅ PMᾼ ᶾ Ҕ╗ ȳҒ о ἨḂ ᾒ₇כиȲ ϱ

ᶾ ЛᵀכӐ צ Ȳѹ PM2.5 Ẕһᴆ╬Ἠצ ᾬᾼ Ữ

ᴷȴ 

ᾒі ᶠ Мᵶצ ֵ ᴆ╬ᾬ(Ҕ╗ SO2ȳSO3ȳH2SO4ȳᵅ ἤ

ҙ ἤצ ᾬ ) Ệ ȳЛ ⁄ᶮᾭᾼ ᾬ (soot)Ȳᴖ ṷ ᴆ╬ᾬᵛ

ⱢӢכ ᾼ› ᾬ ȴ ᾼі Ϥẞ ⇔ ᵅᾼЄ Ȳ

ᵐ⁯ᵂӣ ᵅ ἤᾼᾬ Ӣ о(nucleation) ᵂӣȲױ Ệד

ᾼ оᵛ ᾼӢכȲֽ 1.1Ἤӱ(Schneider et al., 2005)ȴ ╓ṅשֵׁ

ҏȲі ᶠ МП Є и(80~90 %ѿϱ)╥Ӧ Њὑ2.5 ɛmᾼ

Ἤ ȴᴖ֯כ PM2.5 иϱȲѿᵶככ ᾬ Ɫ ѻ ᾼо иȲẔМаכ

(EC)ҜᾼѩẂּפ 50 ~ 70 %ȲẔ Ɫצ (OC)ȴᴖ֯צ иМȲҠכ

ד έ ᵑҏᾼо ᾬ ᴾ 30 %ȲҔ╗צ ȳӔ ȳֵ ῠ

ṟ ȷױ иѻ ╥ ᴞӑ ᾒȳі ᾒ ӑᶙԓ ц ᾼ

ᾬ ȴKleeman et al. (2008)ӣ ᾼׁשṅ Ὠ ӱȲ ᾒ ᾒ ₤

ᾒі OC Ὅ ᾼ ד Ȳѹ EC ѻ ᾼ ẃ Ɫ ᾒȲṳ‍ ᾒȴ

ᾼ╥Ȳ ₤ ᾒі ᴯᾒ ᾼ PM Ὅ… ⱢḦᾒі ᾼ 20

(Maricq, 2007)ȴ 

ѷꜜ֢ ᾭᴆ╬ᾬП ϱȲ Ҭ Ϡ ᴩ ạȲѩֽ TSPȳPM10

ế PM2.5ȷT ֯ ᾒі Ὅᾼᶠ МȲ ⇔ѻ ῏ < 0.1 mm

ᾼ ȴ ṷ Ȳ ϱҜᾼѩẂ‍ ЄȲT ꜙЊȴ

ӭ›Ԓ ᾼᾎ МȲ ᾒі Ὅ ẃ Ȳᶺ Ӽֽױȴѩֽ

ᾭᴆ╬ᾬ ᾼ Ὅ ד2012֯ Ӧ0.10 g/bhp-hrЄ ϯ ᴟ0.01 g/bhp-hrȴ

ױ ֯ иέϱȲБ Ὼὑ Ѡᾎ щ П ȴ֪ױȲ

ЭБ Њⅎ Ṟᾼ ⇔ Ὅ… ạ ȲⱢ ᾭᴆ╬ᾬ ạӴϯϠ

Ϛ ᾼṭ ȷᶺ ϷБ ₤ ᾒṞ Ὅ… ᾼ ạȲѹ ӑ

ẃϷ ₤ ᾒі ᴩ ȴױѠᾎϱП ЄḂ Ȳ‚ṿ ᾒі ᶠ

М Ὅ ἤϷ╥ ◕ й ᾼȴ 
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1.1 ᾒі ᶠ М ПӢכ ạ 

 

 ṅӭᾼשׁ 1.2

◕і ḂṏБ Ȳ╝Ҡ ᴩП ᶾ ֵ Ӓ ᾼᶠ

ȴצ ᾭᴆ╬ᾬ ạȲ ᵛⱢϚ צ П ᶾ Ȳ

Ϣṿӣ ᾼ Пכғ ϭ ὑ Ϣ╥ᵡ שׁ ᵅכӐП Ȳ

═ ᾼ ȲӼЛ ἕ ṿӣ∟ᾼ֕о ᶮцẔԛӢѠהế ȴ

צ ὑױȲױ ֥ в і ȳ Џᴆ╬Ṯạȳ◖ἤ ᾬ ȳ

ᶾ цеԚ Ӣ ῏ȲԚ֝ ᾒṞ PM2.5ᾼ ᶾ Ȳ

ṅӭᾼѻשׁ Ҕ╗(Ϛ) ạᶾ שׁ ȳ(ϡ) ᴷ (Ϯ) έȲᴖ

ѻ Џᵂв Ҕ╗ вҵ ᾒṞ Ὅᾼ ᶾ Ȳᴞᴩׁש Л֝ҵ₤ѐ

Љᾼ Ȳ Ϡ ṷ ᾼ ὨҵȲṳ ṿӣ о

ᵡᾼ Ȳ ᾼ Ὠԛ ϚḔ ẁі Ὅ ᾼ ȴׁשṅв

ᵓӣ ᾒ ϩ ᴷ ᶾ Ȳ ᶾ Ҕ╗Л֝Ӣ ᾒѩẂ

(B2ȳB10ц B20)Ȳṳѩ ᾼ ὨȲԛ ϚḔ

ᵓӣ ԛӢц ᾒԛӢẒ Л֝Ѡה Ὠᾼ Ȳ ∟Ϸ

ԛӢ М Ὅᾼ ἤȴ֯ ϩ ϱ Ғ ᾼ ế Ṇ

ѿ ᴩ PMц PM2.5ᾼ Ȳṳиέ PMế PM2.5 ⇔ȳ ᾼצ /а

(OC/EC)ȳѬ ἤ Іכиȳ ⇔ иӁȲц ӐМᾼ

צ ᴆ╬ᾬ(PAHsȳPCDD/FsȳPCBsȳPBDD/FsȳPBBsȳPBDEs)Ȳ ∟ Ṽ

֥ ᾼ Ὠц ▲ᾼ ҏ ȴ 
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ϡ  ѝ ֫  

ᾒі ẓצ ᾼ ṿӣ Ȳ ϵѿẃ ᾛᾼ ӣ֯ Ṟ ȲῺ

ẃӦὑד ⅍ ᾼ …Ȳṿӣ ᾒі ᾼṞ ה₤ ᵧ ד

 כ Ȳ ☺֮ ᾼ ᾒЊⅎṞ Б ḦᾒЊⅎṞד Ȳ ӱ

ᾒṞᾼṿӣѠ ӑᴦȴ ὑ ᾒі ᶾ ӐҒϱכ ЄᾼṿӣМ ᾒṞ ᴆ

╬ ḖȲ о ᾼ Ḃṏ ᷊ ‍ ᾼṔᴥȲяẔ╥ ᾒ

Ṟ оᾬ ὍѠ ᾼ ȴ 

ᾒі Ὅᾼ צиכ ᾭᾬ(PM)ȳϚ о (CO)ȳ о֥ᾬ(NOx)

ц о֥ᾬ(HC) ᴆ╬ᾬȴẔМᾼ ᾭᾬⱢ ἬᶮכП (Soot)ȲẔ

ῶ ᵮ  о֥ᾬȳᵶ ἤ о֥ᾬ Ȳֽȸ цֵ ῠ о֥ᾬ

(PAHs)Ȳ ᴖᶮכ Ȳ Ὑ Ҡṓѹẓצ ẰȲ Ӣ♄ ȳϢ

֚כ ȴⱢצ Ḃ ᾒі Ὅᴆ╬Ȳ ֥ᾼ Ԉц ạі

ᾭᾓȷӼ ’ᾎ ѡ ȲҒѿ Ϥ ∟ Ȳṳѿ ᾒ

і Мᾼ ȴ 

₤ ᾼṿӣ ◕╥ Ὅᾼ Ṿ ḟѠ Ȳ⁯ ϵἤЛṾוֹ

Ӑכ ᾼ ᴖ ЛὔȲяẔ╥ṿӣМṞ Ӏ ȷ Ϥѻ ԛӢ₤

Ṇ ȲҠḂṏ ϵἤЛṾᾼוֹ Ȳ ᴖ в⁯ ᶾ Ӑὗכ

ᾼ Ȳ ᾎ Ϥ ᾒі ∟ Ӏ ȴ֪ױ∂Ӵᶺ ᾒṞѻ ԛ

Ӣ₤ Ṇ Пᴞѻᶾ Ȳ Ҡ ₇ᾼ ᾨϩҵȲӼҠ ẞ ’ᴆ╬

П ȴ 

Ӧὑ ᾒᾼ иככ ἤᾼ …Ȳ ᾒ֯і Ḧּקв ∟ Ӣ

10 ɛmѿϯП Ȳὔ Ϣ ẻᵮ ȷ ᾼғӣ╥ і Ἤ

ҏᾼ Ẕ 85 %ѿϱȲ Ɫ ḟ ᾒṞ Ὅᾼ Ṿ ȴ

ᾼ о פּ⇔ 600~700 C̄П ȲϚ ᾒṞ ᾼ ⇔ Ю֯ 150 

C̄~300 C̄П Ȳ ֪ ԛӢ ғ Ȳ ֵᾼ ḛ і

￼ ᴖ і ᴩṞׄԓȲᴖẓԛӢ ғ П ѽ

Ҡ ᾼ PM Ṇ Ȳ ṿ ֪ḛ ֵᾼ ȲḂ ⇔

⇔ о ᾼ ȲҫϚѠ ⇔ ᾼԛӢ ― Ғ ᾼ ȴ 
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2.1 ᾒі П▐  

 

ᾼЏᵂ Ɫі і ẓצ Њэ П ḊȲ Ḋ

Мᾼ ᾭᾬᴖ ẞ ᾼғ Ȳֽ 2.1Ἤӱȴ ᾼ ӢϞ╥֪

ȳи☼ ạȲ ṿ Мᾼ ᾭᾬ Ӣ ếḚ Ȳ Ɫ

ḊἬ ȴ Ḋ ѻ ắẞ ᾭᾬ ȳ Ḋ ээ ȳ ☼ ц

☼ ⇔ ֪ ȴ П ḊҠѿ֢ Ḋ Ȳֽȸכ ȳ  Ȳ

֢ Ḋ Л֝ᾼצ֢ ϩ ҷ ἤȴ ṿӣϚ◕ ∟Ȳ ᾭᾬ ὑ

Ḋᾼэ ϱȲі ￼ ҒȲᴖṿі ҏ ϩ ᵅȲꜙᴟ כ Л

ṏȳі ȴ 

ḊвἬ П ᾭᾬҠ Ӧ ἨϚ о Ӣ оч ҟ Ȳ

ч כ CO2 ҏȲֽױҠṿ ֫ ғ Ȳױ ⱢԛӢȴ֪ ᾒ

Ṟᴩ М ⇔Ɫ 150~300 ̄CȲԛӢ Ӑ ⱢҒ Ȳ Ẕ ⇔ᴟ ᾭ

ᾬ ѿϱȲױ ⇔Ϛ Ɫ 600~800 ̄CȷⱢṿ ֯ᴩ Мᴞ ֮

ӢԛӢ ȲᵂᾎҠӣ  ὑ ḊϱȲἨὑ ᾒМ Ғ Ȳӣẃ ᵅ

ᴟ ⇔ѿϯȲ ẞᴞ ԛӢᾼӭᾼȴ 

… ᾒі ṿӣȲᴖ ᾒі Ṽṿӣ ֥ иⱢ Ệứ

ᾒі Ȳṿӣὑ Ṟצ῏ ȳ ȳ ȳ ц ȷṿӣὑỆ

ứ ῏ѻ Ɫ ứ ₤ ϩ ȳЏ ȴ Ṟ Ӏ Ȳ

ṿӣᾼ ᾓȲҠṼ ׄ Ԓ∟ иⱢṞ Ṟ ϱᾼ ṿӣȳ Ṟϱ

Ӏ∟ ∟ὢ ᾼḆ ȳ ṿӣМ Ṟ ᾼҒ ȴѿϯиᵑ ṿӣ ᾓȳׁש

ᾓȳᶾ ᾓ ᾓиᵑ ὙȲֽῶ 2.1Ἤӱȴ 
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ῶ 2.1 ὑЛ֝Ӏ ᾼ ᾓ Ὑῶ(Ғא ’ , 2009ȷDiesel net, 2003) 

 Ṟ ∟ὢ  Ғ  

ṿ

ӣ

ᾓ 

ᴆ╬ Ὅ ֥ ד2005

Ἠ רּד2007 ᾼ

ṞϱȲֵ צ

ȴ 

ᾒṞ ḖҠ

ϵוֹ 1000Њ Ἠ

50,000 ȷ֝

ẁ5100,000ד ᾼ

’Ệȴ 

вӭ›ṿӣМ ᾒṞ Ȳ

Ѿḥׄצ ȷ ᴩҒ

╜ Ȳ ᶮכҠ

ḖȲֽȸѡӐὧṺ צ

420,000 ṞҒ ȴ 

שׁ

ᾓ 

ӦṞ ᴞѻׁש ἨẦ

֝ Ṇ

ȴ 

ѿ ӣ Ԉ(֝

Ṟ)Ɫѻȷ צ

ה₤ ạ⇔Ȳ ‚

ṿ ᷾Ϥ Ԉ

ȴ 

Ӧ Ḃ ȲṞ

ẦᵗȴṿӣМṞ ᴆ╬

Ὅ ЄȲ ₇

ᾼ ӣἤ ἤ ȴ 

 

ӭ› ֥ 2005 ’ᾎ ר2007ּ ’ᾎ ᾼ ᾒṞ ȲБ ỞҒ

ẃ ю ᾭᾬᴆ╬ ὍȲṿ ֥ ’ᾎ Ȳῶ 2.2Ɫ ⇔ד96 ᾒṞ Ṟ

₤ ȲӦῶҠ῀ ₤ ᾒṞ 100 %і ӣѻ ԛӢ Ȳ

ᴖ 54 %і Ғ ȲẔМḆצ 66 %і ӣѻ ԛӢ Ȳ

Ҡכҏ П ȴ 

 

ῶ 2.2 ᾒṞ Ṟ  

 
 

֥  
і  

 

(PF) 

ԛӢ 

(RPF) 

і  

( І ạ) 

Ṇ  

ᾒ  

ᵶ  

῀  

 

Ɏּר ɏ 
15 10 0 0 0 0 0 

 

Ɏ ɏ 
26 11 6 4 4 0 1 

 

Ɏ ɏ 
2 2 2 2 2 0 2 

Њⅎ 

Ɏ ɏ 
39 39 39 39 39 0 30 

 

ᾒṞ ᾼ ӣҔ╗ ȳׄ ȳ ᵂ 3 иȴ

ӣȲ2000רּד ҒאῈ ᶝѿЛ֝ᾼі ҏ ϩ ᴷ

Ȳ ֽῶ 2.3Ἤӱȸ  
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ῶ 2.3 ҏ ϩ …(Emission Advantage, LLC, 2005) 

і ҏ ϩ  (аרּ) 

~40 hp $3,000 ~ $5,000 

40~100 hp $5,000 ~ $7,000 

100~275 hp $6,900 ~ $9,000 

275~400 hp $10,500 

400~1,400 hp $32,000 ~ $44,000 

 

ṿӣὑ Єᾼі ϩἨ Єᾼ Ȳ ᵉᾼ

  Ϸ ֵȲἬѿ Ϸѩ ȴṿӣМṞ ֯ׄ ӣ иȲᴷ ׄ

ῧ 1.5~6Ϣ-Њ Ȳּפ аȴ֯ר200ּ~50 ᾒ ᵂ ӣ иȲѻ

‍ԛӢה ᾒ цԛӢ ᵂЛ П ᾒ Ȳᴷ ῧ 2~4Ϣ-Њ

Ȳּפ аȲר312ּ~156 Ϛ Ṟṿӣ Ԛ ᴩ װ10

ᵂȲ⁄ ױаȲר5120ּ~2060 Ɫṿӣ῏Лᴕ ṞІ ӣ ϯȲ ᴷѻ

ԛӢה ԛӢה ᾼҠ ắ ȴ 

ὑ ᾭᾓȲ רּ ’ ѹ PM Єὑ 85 %῏Ȳ

ֽῶ 2.4Ἤӱ(Ғא ’ , 2010)Ȳ ᾼ ₇ ӱȲѻ ԛ

ӢѠהᾼ ₇−юȲ Є и ӣ ԛӢѠהȷ ԛӢѠה Ὑ

і ᾼ ᵅ ⇔Ȳ Ẕᴾ ṿӣ ᾼѩẂȲ ױֽ֯צ Ԉϯ

ИҠ ᵓԛӢȴ ╚ ῏ҠṼ Ӑṝṿӣ ᾓ( ⇔ ᾓ)Ȳ ᴩ ₇

╚ ѩȴ 
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ῶ רּ 2.4 ’ ѹ PM ὨЄὑ 85 %ᾼ ᶾ  

 ᶾ ᵑ ӣ  
Ὠ(%) 

PM CO NOx HC 

Caterpillar, 

Inc. 

ԛӢѠ

ȷ40%ṿӣה

П ⇔

Єὑ 260 C̄ 

Nonroad, 4 cycle, non-EGR 

equipped, model year 

1996-2005, turbocharged 

engines with power ratings 

30<KiloWatts<225 ; 

174.2<Horsepower<301.5) 

89 90 n/a 93 

Engine 

Control 

Systems 

ԛӢѠ

ȷ25%ṿӣה

П ⇔

Єὑ 280 °C 

Highway, heavy and medium 

heavy-duty; Urban Bus; 4 

cycle; model years 1994 - 

2003; turbocharged or 

naturally aspirated; non-EGR 

engines 

90 75 n/a 85 

Johnson 

Matthey 

CCRT ԛ

ӢѠהȷ40 %

ṿӣП

⇔ Єὑ 200 

°C 

Highway, heavy-duty, urban 

bus, 4 cycle, non-EGR model 

year 1994 - 2006, turbocharged 

or naturally aspirated engines. 

90 85 n/a 95 

Johnson 

Matthey 

CRT ԛӢ

Ѡהȷ50 %ṿ

ӣП ⇔

Єὑ 240 °C 

Highway, heavy-duty, 4 cycle, 

model year 1994 - 2006, 

turbocharged or naturally 

aspirated engines 

90 85 n/a 95 

PUREM 

ԛӢѠ

ȷ40 %ṿӣה

П ⇔

Єὑ 250 °C 

Highway, medium-heavy duty 

up to 280 hp, 4 cycle, 

non-EGR, model year 1998 - 

2003, turbocharged or 

naturally aspirated engines 

90 85 n/a 90 

 

Ҡѿ ᾒі Мᾼ Ȳṳѿѻ Ἠ Ѡה ᾭᾬч

Ɫ ᾼϡ о ҏȲẓצὙ Ḃ ᾒі Ὅ ᾼ Ὠȴ֪Ɫ ’ᾎ

҆Ғ ᾼ ╝Ȳ Ṟ Ởṿӣ ẃḂ ᾭᾬ ὍȲH ᴖẃᾼ╥ ȳ

Ḇ ᾼ ∟Ӏ ȷױҵȲі Ἃ ṿӣἨᶾ Лװ ᾼі Ȳ Ҡѿ Ӧ

Ғ ẃḂ Ὅ ȴѻ ԛӢה ẓצ ὨȲѹҠὑᴩ М

ᵓ ᾼ ѻ ч ҏȲ ֥ в  ᵅ ⇔ᾼṿӣ ᾓȷ

в᷾Ϥ Ӣ Ȳ Ҡѩ ҵ ЀⱢᵅȲ ὑ в∟ ṿӣȳḂ Ὲ

₇ ϫиצᵗ ȴ 

http://www.epa.gov/otaq/retrofit/techlist-cat.htm#dpf
http://www.epa.gov/otaq/retrofit/techlist-cat.htm#dpf
http://www.epa.gov/otaq/retrofit/techlist-ecs.htm#purifilter
http://www.epa.gov/otaq/retrofit/techlist-ecs.htm#purifilter
http://www.epa.gov/otaq/retrofit/techlist-ecs.htm#purifilter
http://www.epa.gov/otaq/retrofit/techlist-johnmatt.htm#jm1
http://www.epa.gov/otaq/retrofit/techlist-johnmatt.htm#jm1
http://www.epa.gov/otaq/retrofit/techlist-johnmatt.htm#jm4
http://www.epa.gov/otaq/retrofit/techlist-johnmatt.htm#jm4
http://www.epa.gov/otaq/retrofit/techlist-purem.htm
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Ϯ  ṅѠᾎשׁ 

3.1∂ ᾒі ϩ Ṇ ц ṳҒ Ὅ Ṇ  

3.1.1  

Ӑׁשṅṿӣ і ẃ ᴩᴆ╬ ȲἬ П Ҕᵶ 1 ᾒі Ȳ

іה☼ ϩ ȳ иέ ȳ ậ Ṇ ц ᾭᴆ╬ᾬậ Ṇ Ȳі

ϩ ⅍ᴯὑМ Є Џ ṆȲ֢ Ὑֽ

ϯȸ 

ӐׁשṅἬ ӣᾼ і Ɫ HinoᾼW06E ᾒі ȲⱢᴞ ᾼה ק6ּ

᾿ԝі Ȳ 6014 c.c.Ȳ Є ϩ 165 psȲⱢ в ӣᾼ ᾒі ȲẔ

ֽῶ 3.1Ἤӱȴ 

Ӑ ᴩᴆ╬ ╥ ӣ SCHENCK W230 іה☼ ϩ Ȳ

цה₤ ֽῶ 3.2ἬӱȲ Єᵮן ϩ 230 kWȲ 7500 rpmȲҠצ

ᵮן і ᾼ ϩȲ ᴩ ᶧȴ 

∟ Ṇ Ҕ╗ о (DOC)Ȳ ᾒ (DPF)Ȳѿц ᾼԛӢṆ

ȴ 3.1Ɫ DOCц о ∟ Ṇ Ȳװױ DOC›

ᾼ ⇔ȲDOC∟ᾼ о ⇔Ȳ о ›ᾼ ⇔Ȳ

о ∟ᾼ о ⇔Ȳ ￼ Ȳѿц о ᾼ ϩ ҷȴ 

 

ῶ 3.1 і  

ӭ  

і  Hino 

і  W06E ה₤

קּ ₤  ᾿ԝ  ק6ּ

 4ᴩ  

Ѡה ᴞ  

 6014 c.c. 

Є ứ ϩ 165 Ps @ 3000 rpm 

Є ứ᷁ϩ 42 kgȶm @ 1800 rpm 
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ῶ 3.2 і ϩ  

ה☼ ϩ  

֤      ֤      

 SCHENCK Є  7500 rpm 

ϩ ןW230 Єᵮ ה₤ ϩ 230 kW 

 472 kg Є᷁ϩ 750 Nm 

 
 

 

3.1 DOCц DPF∟ Ṇ  

3.1.2 ᵂ Ԉ ᴆ╬ᾬ  

ᾼѠהѿ 13 Mode ᴩȲ13 Mode╥ѿ 3 і ẃ ᴩ Ȳ

иᵑⱢ Є Ȳ Є᷁ϩ Ȳ ≠ ȴ֯›Ẓ ϯԛ иכ 25 %Ȳ

50 %Ȳ75 %Ȳ 100 % 4 ȲԚצ 12 ֥ȲԛҒϱ֯≠

ϱ ᴩ װ1 ȲԚצ 13 Ȳֽ 3.2Ἤӱȴ֢ ᾼᴆ╬ Ὅ ╥

Ӧ ᾼᴆ╬ Ὅ ⇔Ȳі ☼ Ȳц ҏ ϩ ᴖ Ȳᴖ Ὅ

⁄╥Ӧ֢ ᾼᴆ╬ Ὅ ϱ ᾼѩẂ ᴖ ȴӦױῶҠכҏ› 2

Ἤᴾᾼѩ ≠Ȳ֝ד ᾼѩ Ɫ 20 %ȴᴖ›Ẓ ϯ֢ Ἤᴾᾼѩ

DOC

ECU

Torque Meter
Dynamometer

Smokemeter

DPF

Dyno Control Unit

Flange

Flange

(AVL 439)

O2 sensor

P1

T1

Injector

Servotech 
ECUinput signal

P2P3
T5 T4 T3 T2

(MEXA-7500D)

Exhaust Gas 
Analyzer

Flange

Test Engine
(Cummins B5.9-210)

Intake Flow Meter
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Ϸ  ȴ֝ד

і ᴆ╬ Ὅᾼ Ҡи 2 иȲ 1 и╥ ᴆ╬ᾬᾼ ȲҔ╗ COȲ

CO2ȲTHCȲNOxȲO2ȴ ṷᴆ╬ᾬҠ᾿ ȲЛ ȲӐׁשṅ

Ἤṿӣᾼ иᵑⱢ Horiba MEXA-554GE Rosemount Model 951A NO/NOx 

AnalyzerȴẔМ MEXA-554GEᾼ ֽῶ 3.3Ἤӱȴ 

2 и╥ ᾭᴆ╬ᾬѿц◖ἤᾬ ᾼ Ȳ ṷᴆ╬ᾬЛҠ᾿

ȲӇ ԒҒѿ ȴӐׁשṅ ӣ 2 Ȳ 1 ѩӭ Ɫ 2~20Ȳ

2 ѩӭ Ɫ 10~50Ȳ ѩẂⱢ 20~1000ȴ ᾼ ֽ 3.3

Ἤӱȴ ПѐЉ ☼ ☼ (residence time)ẃḟứȴ 

 

3.2 13 Mode ᶧ 

     

ῶ 3.3 MEXA-554GE  

    

CO 0~10 Vol % O2 0~25 Vol % 

HC 0~10000 ppm A/F 10.00~30.00 

CO2 0~20 Vol %   
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3.3 ᾼ  

ש3.2ׁ ᾒі ạᶾ  

Ϛ ᾒі ᾭᴆ╬ᾬ ɎPMɏ∟ ᶾ Ҕ╗ о ế ᾎȲᵓ

ӣ о ᶾ Ҡ и о МҠ ἤצ ІɎsoluable organic fractionȲ

SOFɏȲᵀ о ϩȲ ᾒі ֯ᵅ ȲPMכиМҠ ἤצ

Іכи Ȳ о о ὨҠὙ ᵅ PM ὍȲᴖ֯ ȲӦὑ PM

иМҠכ ἤצ Іכи ᵅȲ о ὨЛ ȴẕ₤ᾼ о о ὨЄּפ

Ҡ ᵅ М PM 20~50 % ὍȲЛ ᾒі о ֝ ‚ і М

ἬᵶПϡ о ɎSO2ɏ оӢכϮ о ɎSO3ɏȲӢכ ц 

ᾭᴆ╬ᾬȴ 

3.2.1 ц о  

ᾎⱢ ᾒі ᵅ PM Ὅ ᾿ ᾼѠᾎȲ ѻ Ӧ Њэ ᾼ

ῪḊ ȲҠכ ᾒі МᾼỆ цҠ ἤצ І ẞ

ᾼғ Ȳֽ 3.4ἬӱȴϚ ὨҠ 70~90 %Ȳ ṷ ῪḊ ᾼ

ֽ 3.5ἬӱȲ ὙֽϯȻ 

A. ɎFlow-line interceptionɏȻ ᾒі ☼ Ὺ ȲẔ☼

ӢϠֵװ Ȳ֯☼ Ȳ Єᾼ Ӧὑ ἤЄֵ ẃᾼ

☼ Ὺד Ȳṳᵮ ἨḚ ὑẔϱȴ 

B. ☼ ɎInertial depositionɏȻ ᾒі ☼ Ὺ ӢẒ ᾓȲ

Ϛ╥ ѩ ῪḊ э Єᾼ ᴰṳ   ȲDv Ӣ

ȷϡ╥ ѩ Ḋ э Њᾼ Ӧὑ ֥ᵂӣᴖ и

☼ȴ 

C. ɎDiffusional depositionɏȻ ☼ Ὺ Ȳ ᾬӦὑ

иІ ᾼ ᴖ ӢӁ Ȳ ЊП ẃᾼ

Partial raw  
exhaust 

Dilution  
air 

Primary dilution tunnel 

PM and gaseous sampling 

Secondary dilution tunnel 

Compressed 
air 

To 
pump 

To 
pump 

PN sampling 

HEPA Charcoal 

PM: particle mass 
PN: particle number 
HEPA: high efficiency particulate air filter 
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☼ Ὺד Ȳṳᵮ ἨḚ ὑẔϱȴ 

 

 

 

3.4 ᾼ Ὺ 

 

 

 

ῪḊ Ɫ ᾼѻ аԈȲ Ḋᾼ ἤ Ṇ ᾼἤ (ֽȸ ϩ ȳ

ȳ ⇔ȳ Єᾼ−צ( ȲϚ Ḋ Ḗ 

 

3.5 ῪḊ  

 

ᾼ ȳᵅᾼ  ϩȳ ᾼ ⇔ếᶼ ἤ Ȳ ẓ

וֹ ἤ וֹ ἤ ἤȴẔМ ᾼ ᵅᾼ  ϩ╥דФӮלᾼȲ

Ḋ ֥ᴕ ẒѠ ᾼἤ Ȳ ṓП Ḋ  ȸצ

A. Ḋ ȸӭ›ׁשṅế ӣ ֵᾼ╥ Ḋ Ȳһ Ӧ

оᾬἨ оᾬ иֽῶכȲẔכ 3.4Ἤӱȴ Ḋẓֵצэ Ȳ

֯ 700 ̄ Cѿϱ ’═ ứȲѻ Ҕ╗ ȳᾚᾍ ц

ȴӭ›֯ ϱׁשṅếṿӣ ֵᾼ╥ ה☼ Ȳ ӣ

… ȳɑ ᵅ ᾼ ‌Ӱ Ȳכ ֽῶ 3.5ἬӱȲһẓֵצэ Ȳ

о ᾼ Ҡ 90 %ѿϱȲӭ› ӣ ᾼ

רּ CorningеҨếѡӐ NGKеҨӢ ᾼ о ӣᾼ ╥

ה☼ ȴ  

 

 

 

 

   

                          ☼                  
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ῶ 3.4 Ḋ ᾼכи 

 

ῶ 3.5 Ḋ  

 
B.   Ḋ ȸ  ֯Ḋ ᾼ ⇔ȳ ἤế ἤ Ѡ צ ᾎѩ

ᾼ Ȳӭ›ׁשṅ ֵᾼ╥ᾚᾍ֥ ế  Ȳֽ 3.6Ἤӱȴᾚ

ᾍ֥ ẓצ ᾼ ȲҠ ᵂ ԛӢ ᾼ Ғ Ȳ ⇔иᵉᶁлȲ

ԛӢ ḊЛ оȴ  Ḋ ѩȲẓד

צ ⇔ ȳṿӣ Ễ ц ȷ   Ḋ ѩȲẓד

צ ⇔ Ȳ ἤֻȲѩῶ ЄếѪ ғ ȴ 
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3.6   Ḋ Ḋ ᾼѩ  

 

C. ֥ Ḋ ȸ Ḋ ế  Ḋ ЛҠצ ᵍᾼ Ȳ

ױ֪ Ởᴕ ֥ Ḋ Ȳӭ›ׁשṅ ӣѻ М֯

ϱȲҠ ḟ֯ԛӢ М і ᾼᶝ Ḋ Ἠ

ᴊ  ֯ Ḋ ϱṿ о ҷ ᾼ ȴӭ›Бצ

ṿӣЛ ҵ в וֹצ 2,200 ̄Cᾼ SIC (Silicon Carbide) Ὺ(‍

‌Ӱ)ȲҠѿ і Ἤ Ӣᾼ ȲẔ ὨҠ 98 %ѿ

ϱȴ 

3.2.2ԛӢṆ  

ὑ М ᾭᴆ╬ᾬ ᾼ ȲҠ ẞ 85%ѿϱȲᵀ֯

МȲӦὑ ᾭᾬ і ￼ с Ȳ ￼ ẞ 16~20 

kPa Ȳ ᾒі ᾒ ἤ Ở оȲ֪ױӇ ứ ֮ ҟ ᾭᾬȲṿ

⌠ ẞ ẃᾼЏᵂᾭᾓȲv ԛӢ Ṇ ȲϚ ᾼԛӢ ѠהҠиⱢɦ

ɧԛӢếɦѻ ɧԛӢȲ▐ ֽ 3.7ἬӱȲᴖԛӢṆ ᾼҠᴩἤиέ⁄ֽῶ

3.6Ἤӱȴ 

 ̧ ԛӢṆ  

╓…ԛӢѠᾎה ᾼԛӢ Ȳ Ϡṿӣ ᾒі Ὅ

ᾼ ҵȲḥצẔ҃ҵҒᾼ ϤȲ ӣᾼ ԛӢѠᾎ╥ᵓӣоה оᾼ

Ѡᾎ ᵅ ᾼч ⇔Ɏ300 ̄ CɏȲ ṿ Ҡ֯ ᾒі Ӕ ᴩ Ԉϯ

Ȳ ẞԛӢӭᾼȴ ἤԛӢ ɎCR- о ɏ ɎC

о ɏ╥ẕ₤ ᾼ҅ῶȲᵓӣі ὍᾼϚ о ɎNOɏ

о ч Ӣϡ о ɎNO2ɏȲ ḊвἬ П ᾭᾬҠ Ӧ NO2

ч Ȳ ч כ CO2 ҏȲṿ ֫ ғ Ȳӭ›Б NO2 ѩ O2

ὑ М ᾭᴆ╬ᾬᾼᵅ о Ю ὨḆⱢצ ȴT МἬᵶᾼ Ӧ

о∟Ȳᶮכ Ḁạ NO NO2ᾼч Ȳ ᵅ ᾼ ȴ 
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3.7 ᾼԛӢ Ṇ ▐  

 

ᴖ֯ ᾒМҒϤ Ғ Ϸ╥ ԛӢṆ ᾼϚ Ȳ Ғ Ϛ Ҡ ἤᾼ 

Ɏ ȳ ȳ ȳ ɏȲ ∟Ӣכᾼ  оᾬ ᾭᾬ оᵂӣȲ ᵅ

ᾭᾬ ⇔Ȳ ᴖ֯ ᵅᾼ ⇔ϯЛ ҵ Ɏ400 ̄ CɏȲ Ḋ

ᵛ ᴞᴩԛӢȲӭ›Бצ ҵṞ ЊⅎṞɎPeugeot Citroenɏṿӣ ҒѠᾎ

ẃ ᵅ PM ὍȲ֪ ֥ 4 ᾎ ȴᵀ Ғ ᾼ   оᾬ

☼ Ȳ Ḛכ Ȳ ֯ Ḋϱᾼ Ғ   оᾬ

Ḋэ Ȳ ᾼ ỄȲѹ ᾒі ᾼ ϩἤế ᾒ ἤȴ 

 ̧ ѻ ԛӢṆ  

ӣѻ ԛӢѠᾎᾼה ҵҒ Ϥ Ȳ ☼ ⇔ẞ ᾼ

⇔Ɏ600 ̄ Cɏṿ Ȳӭ›ׁשṅ ֵᾼҵҒ ԛӢ ạṆ צ ԛ

ӢṆ ȳ ᾌҒ ԛӢṆ ȳ ԛӢṆ ȳц ᾒҒ Ṇ Ȳ Ὑֽϯȸ 

A. Ғ ԛӢṆ ȸ Ғ ԛӢ╥ᵓӣ ὑ Ḋ› ᾼ   ẔỂ

ᾼ Ȳԛ и ᾼ і Ẕ ᾼ ȴӦὑṞӣ 24 V

ᴃắ ғ ᾼ ạȲ ׄ Ẓ ṳ ☼ԛӢȲһᵓӣẒ

ᶮ ȲԛӢ Ở ᶙԓӉ ᾼ֝ Ȳᶙԓ Ȳ иῈ

ᵓӣ ϱᾼЊэ☼   Ғ ᴩ ȲṳҠ֯Л֝і

ц ᾭᾓϯ ╟ԛӢȴ Ғ ԛӢ Ὠᾼѻ ֪ ԛӢצ

ȳԛӢ ȳҒ ếғ цԛӢ ֪ ȴ 

B. ᾌҒ ԛӢṆ ȸ֯ ᾌҒ ԛӢṆ МȲ ѿ 60~70%ᾼ

ᵮןȲ 2ʲ10 GHzᾼ ᾌȲ֪ ᾼ … −ᵅȲ ᾌ

ẃ ϱ╥ ὙᾼȲἬѿ ᾌЛ Ғ Ȳѹ о  ᾼ 

Ӑ ḇפּ ᾌȲṮѦ ᾌҵ ṳ᷂һч ֫ Ὺϱȴ ᾌԛӢ

Ȳ֯ Ḋв ᶮכᶁлиᵉᾼ ȲT Ӧὑ Ḋϱ иᵉЛᶁлȲ

ԛӢ М Ḋв ⇔ ⇔ЄȲ Ӣᾼ ϩ і ᾼ Ḋ Ȳѹ

Ϸ Є ᾼ Ȳ ҒϠᾒ ế ᴃᾼ ȴ 

 

ԛӢ ѻ ԛӢ 

о  

ᾒ Ғ  

Ғ  

ᾌҒ  

ᶾ  

ᾒҒ  

Ӵ ECU 
ц  

֥ EMS 
ц  
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C. ԛӢṆ ɎNTPȲNon Thermal Plasmaɏȸ ḊвἬ

П ᾭᾬҠ Ӧ NO2 ч Ȳצ ᾼ ч כ CO2 ҏȲᵀ

⇔ 300~400 ̄ C Ȳ МἬᵶᾼ Ḁạ NO NO2ᾼч Ȳ ᵅ

ᾼ 50%ȴӭ› ṅᶾשׁ Ȳᵓӣ ᶾ Ҡצ ᾼ NO

כ NO2 ậ҅ о Ȳ Ϛ Ὲ ☼ ὰ∟Ȳ ӢכϠ֢ ♄

ἤ ɎOȲO2ȲO3ȲNȲOH ɏȲ ẔᾃϤ ᶠ ᶠМҠѿצ ᾼ

NO оכ NO2Ȳṳ ᵅ ᾼ ⇔ҠҒ ᾼ Ȳꜙᴟ֯

ᵅ ϯϷצ ᾼ Ȳ֪ױ ԛӢṆ Ҡצ ᾼ ḟі ֯

ᵐ цᵅ ȲѹЛắ МἬᵶᾼ Ȳ╥Ϛ

ד צ › ᾼ ᾒі ∟ ᶾ ȴ 

D. ᾒҒ Ṇ ȸ Ғ ԛӢᶾ ╥֯і ᾼ Л ᾼ ᾓϯȲ

Ϥ МȲ᾿ ᵓӣ М ᾼ ế ֥ Ȳ Ḛ

֯ ḊМᾼ ᴩҒ Ȳ ẞ ѭ ⇔ ԛӢȴϚכ ԛӢ

ᶾ ҠиⱢẒ ȲϚⱢ ֥і Ṇ Ȳᵓӣ і ᾼ ᾒ Ȳ֯

ᴩ Ӊ Ȳԛ Ϥ ᾼ Ȳ ⇔ȷҫҵ

Ϛ ╥ Ӵ ECUц ҵᾼ ẁᾒṆ Ȳ ᾿ Ϥ Ṇ

Ȳẃ ⇔ȴ 

ᴖ Ғ Ɫӭ› ᾛṿӣᾼԛӢᶾ Ȳ ᾿ Ϥ Ṇ МȲᵓ

ӣ М ᾼ ế ֥ Ȳ ֯ ḊМᾼ ᴩ ԛӢȴӐ

ӣ ԛӢᶾ Ȳᴖᴕ ᾼ Ẓצ Ȳ Ϛ Ɫ ᾒȲֻ ╥ Ϥᾼ

Ҡ᾿ ӦṞ ᾒ ậ Л ҵ ẁ Ȳ צ ᾼ ẁ Ἤ

Є ᾼ ȴ ϡ Ɫ Ȳֻ ╥ҠѿӦѬẃ ἨӦẔ҃ ẃ

ȲṿӣѠ―Ȳҫҵ Ҡѿ ᵅԛӢᾼ ⇔Ȳ юԛӢ Ἤ ᾼ

ȴ 
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ῶ 3.6 ԛӢṆ Ҡᴩἤиέ 

 
 

Ṇ  

Ḃ  

―ᵓἤ 

ạ 

⇔ 

ᶾ  

כ ⇔ 

 

⇔ 
 ϵἤוֹ

כ

Ӑ 

ѻ

ԛ

Ӣ 

Ӵ
ECU 

ц  

ЄᾼḂ

Ὲ  

1. ᾒ  

2. ᾒṆ  

3. ạṆ  

1.ԛӢ ц

ᴷ 

2. ᾒ

ᾒ ạ 

3. ⇔ ạ

ц ᾭᾓ 

ᶾ Б כ

 Ȳᴕ

ϱכӐц

ϱ 
600̄ C 

 

Ғא
level3 

 

 

֥ 

і  

 

Ṇ  

ᾎЮϤ 

 ֥і

Ṇ  

1. ԛӢ ц

ᴷ 

2. ᾒ

ᾒ ạ 

3. ⇔ ạ

ц ᾭᾓ 

ᶾ Б כ

 Ȳᴕ

ϱכӐц

ϱ 
600̄ C 

Ṟ 

 
М 

 

Ғ  

ҵ Ғ

ϩцḂ Ὲ

 

1.Ғ  

2.  

3.  

1. ԛӢ ц

ᴷ 

2. ԛӢ

ạ 

3. ϩ ạцԛ

Ӣ 

Ӧὑ

ыᵅȲЛ

֥Ϛ Ṟ

ϱṿӣ 600̄ C  М 

ᾌ 

Ғ  

ҵ Ғ

ϩ 

1. ᾌ Ӣ

 

2.  

1. ԛӢ ц

ᴷ 

2. ϩ ạцԛ

Ӣ 

3. ᾌ

ạ 

Є

ᾼ Ȳ

ḛ Л

ὔ ạ 
400̄ C  М 

 

 

ҵ Ғ

ϩ 

1.  

2.  

1. ԛӢ ц

ᴷ 

2. ч

⇔ц ứ⇔ 

М 

Ữӑ  
250̄ C   

ԛ

Ӣ 

ᾒ 

Ғ  

ЄᾼḂ

Ὲ  

1. Ғ

 ׀

2. ạṆ  

1.ԛӢ ц

ᴷ 

2. Ғ Ϥ  

ᶾ Б כ

 ȲБצ

ҵṞ ṿӣ 400̄ C 

 

Ғא
level3 

 

М 

 

 

Ҡ і

֥ 

1. ṿӣᵅ ᾒ 

2. ⇔  

ᶾ Б כ

 ȲБצ

ҵṞ Є

ӣ 

250~ 

300̄ C 

 

Ғא
level3 

 

М 
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3.3ᵓӣ ᾒ ϩ ᴩЛ֝ ᶾ ᾼ  

֯ ᾒṞᾼṿӣБדֵצ ҭȲצ ᾼ ὑ ᾼ

ὨȲ ҟБדצ ֵ ȴᵀӐׁשṅѻ їᾼ ╥ PM2.5ѿϯᾼ

Ȳᴖצ ὑ ὑ Ὠᾼ Ȳ ҟᾼ ṳЛ

ȴֵӐ Џᵂᾼѻ ӭᾼ╥ ᾼ ὑ ѿц◖ἤᾬ ᾼ

Ὠȴ 

Ӑׁשṅѻ иϮ Ѡ֣ẃ ὑ Ὠᾼ Ȳ

иᵑⱢ Ӑ ᾼ Ȳ ᾼṿӣ Ȳѿц ᾼԛӢ ȴ שׁ

ṅԛиכг Ȳֽῶ 3.7ἬӱȴẔМ Ӑ ᾼ Ԛצϡ Ȳ

ᾼṿӣ Ԛצϡ Ȳ ᾼԛӢ ԚצẒ Ȳиᵑ Ὑֽϯȴ 

 

ῶ 3.7 ᾼ  

 ӭ  

1  э ȳҵ ȳѐЉ 

2 о  ╥ᵡ о ᾼѩ  

3 ṿӣ ⇔ ᾼѩ  

4  Ӣ ᾒ B2ȳB10ȳB20 

5 ԛӢṆ  ԛӢȲ ᾒԛӢ 

6 ԛӢᴆ╬ ԛӢ ᶧȲԛӢ ⇔ 

 

(1). Ӑ  

ѻ ╥ Ӑ ᾼ ȴ ᾼ Ṽ Ҕ╗ Ȳ

☼ Ȳѿц Ȳѻ ╥ ᾒі ☼ Ὺ Ȳ ѩ ῪḊ

э Єᾼ ᴰṳ   ȲDἨ╥ ѩ Ḋ э Њᾼ Ӧὑ

֥ᵂӣᴖ и ☼ȴ╝ ᾼэ ЄЊȲ ῶ Ȳѿц ᾼ

ᾼ Ὠȴ 

Ӑׁשṅ Ḃ Л֝э ȳҵ ȳ ѐЉẃ Ӑ ᾼ ȲẔМ

Л֝э Ҕ╗ 100 csiế 200 csiȲЛ֝ҵ ╥ѿỆứ ⇔ ứɣ228ȳɣ240ȲЛ֝

ѐЉҠиⱢ 240ȳ305 mmȴ 

(2). о  

ᾼ› Ϛ о ȲӦὑ о Ɫ᾿ ᾼ Ȳ

ṳḥצ ᾼғ Ȳѻ ╥ӣẃ ⇔Ȳ ֯ вᾼ ὔ

ȴӐׁשṅ ѩ о Л о Ὠᾼ ȴ 

(3). ṿӣ ⇔ 

ϵἤЛṾȳוֹצ ϯ ᾼ ȴӐׁשṅѻ Ẓ Ȳ

Ϛ ╥ԓ ᾼ ṿӣ Ϛ◕ ᾼ Ȳ ᾼ

╥ᵡצ Ȳ ẞ ᾼצ ṿӣד ȴ ϡ ╥ ԛӢᶙכᾼ

Б Ϛṷ ᾼ Ȳ ᾼ Ὠ╥ᵡצ Ȳ

ẞ ᾼԛӢ ȴ 

Ӑׁשṅ Ԓӣ ᾼ Ԓ ᴆ╬ ц ᾼ ȲԛѿṿӣϚ◕

ᾼ ᴆ╬ ∟ ѩ ȲҠכҏ П ȴ 
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(4).  

װ ứӢ ᾒ B2ȳB10ȳB20ᾼ ȲӢ ᾒЛ צ ҅ ᾒ ᾼғ

ӣȲӢ ᾒἬ Ὅᾼ ḆҠ и ѹ ◖ȲṿϢ ҠѿЛ ԛԊ צ ᾼӰ

ᾒȲ ӣᾒᾼԛᵓӣ―Ҡ Ӣ ȲӢ ᾒ ẓ ’ғ ȲṿӣӢ

ᾒ B2ȳB10ȳB20ᾼ Ἤ Ӣᾼᴆ╬ ẃ ѩ ȴӐ B20 B100

ᾒ₇ ἤֽῶ 3.8ȴ 

 

ῶ 3.8 Ӑ ֢ ҒѩẂᾒ₇ ἤ 

ӭ ᴯ B20 B100 

ϫг ╓   55 54.4 

⇔ mg/ml 852.0 880.5 

⇔ cst 3.592 4.359 

 

ῴᾐ  

˘ 
213.1 320.0 

10% ˘ 250.7 326.5 

50% ˘ 299.5 331.0 

90% ˘ 342.3 337.0 

95% ˘ 353.0 341.0 

ᾐ  ˘ 355.4 348.0 

 ppmw 15 2.1 

 cal/g 10654 9562 

ᵅ  cal/g 9965  

ᵶ  wt% 83.4 74.71 

ᵶ  wt% 12.58 11.55 

 

 

(5) ԛӢṆ  

ṿӣ Ϛ◕ Ȳ֪ і ἤ ὨȲӇ

ȲױⱢ ᾼԛӢ ȴԛӢᾼѠהҠиⱢѻ ԛӢ ԛӢẒ Ȳ

ֽ 3.8ἬӱȴӐׁשṅ ӣѻ ԛӢМᾼ ᾒҒ ԛӢȲ ╥ӭ› ᾛṿӣ

ᾼԛӢᶾ Ȳ ᾿ Ϥ Ṇ МȲᵓӣ М ᾼ ế ֥

Ȳ ֯ ḊМᾼ ᴩ ԛӢȴ 

Ӑ ᴕ ᾼ Ẓצ Ȳ Ϛ Ɫ ᾒȲֻ ╥ Ϥᾼ Ҡ᾿ ӦṞ

ᾒ ậ ȲЛ ҵ ẁ Ȳ ╥ ᾼᶾצ Ṇ ȴ ϡ Ɫ Ȳ ╥

ᾼᶾ ȲӦὑ Ҡѿ ᵅԛӢᾼ ⇔Ȳ юԛӢ Ἤ ᾼ ȴ

ҵȲױ ᾼẃ ֵ оȲҔ╗Ҡ Ӣ ᾼӧ ᾿ ȲἨ╥ӦѬ ẃ

ӢȲ Ϥі МԛӢȲṿ ᾒі Ḇ ’ȴ 

(6)ᴆ╬ ᾼԛӢ ȸ 

֯ ԛӢ ȲӦὑӇ Ϥ ҵ Ȳṿ ᾼ Ȳ ⇔

Ҡ 600 ̄ CѿϱȲ в ᾼ ⇔Ḇ Ȳ╥ᵡ ╗ϡ⇔ᴆ╬ȲҔכ NOx

Ὅ ҒȲἨ╥ юȲᵀ чᴖ Ғ ȲⱢӐ ᾼ

ȴ 
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3.4 ᾒі Ὅ иέ 

3.4.1 PM2.5 ⇔  

Ӑׁשṅṿӣ PM2.5 и ᾿ ֯2.5 ɛmѿϯП Ȳḕװ

›ṿӣ ☼ה ᴩ ӔȲṿẔ ☼ ֯ 10 ± 0.2 Lpm вȲ

ѻ ṿӣ ◘ цӰ Ȳѿᵓ∟ Л֝о  ииέȴכ

ὑ › Ϥ ⇔ 23 ° 3 ̄ Cȳד ⇔ 40 ° 5 %ПṮ М 24Њ

ṿ ҟ Ѭиѹṿ ứȲṳṮѦ ὑҵꜜЄ Мᵮ Ὲ М

Пᴆ╬ᾬᴖ ᾼ Ȳ ∟П ֯ 23 ° 3 ̄ C 45 ° 5 %П ϯ

ᴩ › Ȳ ṿӣ Mettler ToledoеҨἬҏ Ȳ₤ XR105DR

ПщӂȲױщӂП ⇔Ҡᴟ 10 mgȲ ∟П Ϸ֝ Ϥ ⇔ 23 ° 3 ̄ Cȳ

ד ⇔ 40 ° 5 %ПṮ 24Њ ∟Ȳԛ ᴩ ∟ Ӓ ᾼ ậȲ

ѿ ᾒі ᶠ Ὅ П ⇔ȴ 

3.4.2 ⇔ иӁиέ 

⇔ иӁ ṿӣ ה ⇔и (sequential mobility 

particle sizer, SMPS+C, GRIMM model 5500 )ȲẔѻ аԈҔ╗ иέ

(differential mobility analyzer, DMA)ц (condensation particle counter, 

CPC)ȴDMA Ҡ Ɫ 0.005 ï 1 ɛmȲẔМ CPCҠ ⇔ϱ פּ

Ɫ 10
7
 particles/cm

3ȴ Ɫ DMA+CPCПᴭ ֥ ᵂȲ⁄ḕּפ 4и ᵛҠ

Ϛ ⇔ иӁ ӐȲ Ɫ CPCП ᵂȲ⁄ḕ ה1ּ ᵛҠ Ϛ

⇔ Ӑȷ›῏ ӣὑі ȲWᴖ∟῏ ӣὑі ȴSMPS+C

ᾼ ӱ ֽ 3.8Ἤӱȴ 

Ӧὑі ⇔ ῺἨ ὑ Ҡ П ϱ Ȳ╝ ҵҒ

ȲӐׁשṅṿӣ (rotating disk thermodiluter) М

⇔П ȴ ѻ Ẓצ Ӵ ȲϚ ӣѿ᾿ ᵮậі Ȳ

ҫϚ ѿіϤЛᵶ П ȷẒ ⁄ᵓӣ ᾼ Њ ᾼ

іϤ Ȳᴖ ẞ ᾼ Ὠ(  3.9)ȴѻ

Ɫ 15-3000Ȳ ӣ 10-1000 nmȲṳҠ

Ғ ᴟ 150 ̄ CȲѿ ═ ⇔Ȳ ᵍ ᵐ оП ȴҫҵȲ

ױ Ṇ Ӽ צ (thermal conditioner)ȲҠ ∟П ԛ

Ғװ ᴟ 400 ̄ CȲᴖ ẞ ἤо ᾬ ᾼ Ὠȴ֪ױȲӐׁשṅἬ

П ѻ ⱢỆד (solid particles)ȴ 
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3.8 ⇔и ӱ  

 

 

 

 

  

ẞ

ԏ
ẁ

Мế AM-241

Ѐ

ҵ

МҶ ▀

☼

DMAȸ иέ CPC ȸ

Ғ -40 ҉

ӔϜ

ᵐ⁯ -15 ҉

ԏ

ẞ

ԏ
ẁ

Мế AM-241

Ѐ

ҵ

МҶ ▀

☼

DMAȸ иέ CPC ȸ

Ғ -40 ҉

ӔϜ

ᵐ⁯ -15 ҉

ԏ

ẞ

ԏ
ẁ

Мế AM-241

Ѐ

ҵ

МҶ ▀

☼

DMAȸ иέ CPC ȸ

Ғ -40 ҉

ӔϜ

ᵐ⁯ -15 ҉

ԏ

ẞẞ

ԏ
ẁ

Мế AM-241

Ѐ

ҵ

МҶ ▀

☼

DMAȸ иέ CPC ȸ

Ғ -40 ҉

ӔϜӔϜӔϜӔϜ

ᵐ⁯ -15 ҉

ԏ

ᵐ⁯ -15 ҉

ԏ
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3.9 (rotating disk thrmodiluter)П ӱ  

 

3.4.3 Мᵶ иέ 

ᾒṞ Ὅ Мᾼ ᵶ иέѻ ╥ᵓӣа иέ (Heraeus 

elemental analyzer CHN-O-Rapid) ᴩиέȲҠӣẃ ứ Ма (EC)ц

(Total CarbonȾTC)ᾼᵶ ȴẔиέ … ₇Мᾼצ о֥ᾬ о

∟Ȳ вἬ Ϥᾼ (Ag-wool)цẔ҃о ᾬ (Ҕ╗ lead chromate )Ҡҟ

₇Мᾼ ἤ ц оᾬ ᾬ ȷᴖӢכᾼ оᾬȳϡ о цѬ⁄

Ϥѿ ᾼ ȲẔМѬὑ Ϥ ›ᵛԒ ▀в ҉ᾼ῁

Ἤᵮ (֪῁ H2Oצ ᾼᵮ ᵂӣ)Ȳᴖ ▀вᾼ῁ ⁄ѻ ӣẃ Ɫᵮ 

CO2Ȳᴟὑ оᾬ⁄ כ ȴӦὑױ в ϯ He(֯ ›

Ϥ о Ȳ Ɫі Ẕ҃ Пӣ)цӑ ᵮ ᾼ N2Ȳ╝ N2 Heі

(Thermal Conductivity Detector, TCD)∟ȲᵛҠ Ẕ

ҏᴟ Ȳ ҏᵶ а ᾼ ᴍиѩȷᴟὑ CO2ц H2O⁄Ҡᵓӣ иᵑҒ

ᴟ 85 °Cц 250 °CȲṿẔ  ∟Ȳԛ Ӧ Heі ᴟ TCDȲ ẔἬ П

ᴩ ҏȴа иέ ѿϛ (AcetanilideȾ N = 10.36 %ȳC = 71.09 

%ȳH = 6.71 %ȳO = 11.80 %) Ɫ ȲѿḖҏᵶ ȴ 

(TC)ᾼḟứȸ ∟Ȳậ 2 × 1 cmᾼ Ӑ᾿ Ӧа иέ

ᴩиέȲױ Ἤ П ᵛⱢ ȷ֝ ֮ȲῈӪ Ḕ֝ד ȲἬ П

ᵛⱢ ῈӪ ȷ›῏ ∟῏П ᵛⱢ ₇МἬᵶП ȴа (EC)

ᾼḟứȸậ 2 × 1 cm ᶙ ᾼ ὑ  26 cmȳҙ в 1.3 cmᾼӰ ⱶ

вȲṳ Ϥ  90 cmȳв 1.5 cmȳ Ɫ 159 cm
3ᾼӰ ▀вȲԛѿ 340 

C̄ȳ0.5 lpmᾼ O2☼ Ԉϯ 80и Ȳѿ צ Ȳ ᶙכ∟ԛᵓӣ

а иέ иέ ECȲԛ EC ל ῈӪ ӐἬиέҏ EC Ȳԛ ϱ

ѿḖ Є ECᾼ ⇔ȴצ (OC)ᾼḟứȸ֪ TC = OC + ECȲ╝צ

ᾼᵶ ᵛⱢ а П ȴ 

3.4.4 МѬ ἤ ІПиέ 

ѿ Dionex DX-600 І έ (Ion ChromatographyȲIC)иέі ᾼ

Ѭ ἤ І ȴכ PM2.5 ᾼӰ ⇔ȳ ⇔ ∟ й

иȲ1/2 ὍϤ PE МȲҒϤ 10.0 mLП ѬȲ⅔ ЀȲ Ϥ ᾌ
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ậ (Branson 5210) ậ 90и Ȳԛѿ0.2 ɛmП Ȳ

∟П ậ Ϥצ ᾼ 15mL ȲὍϤ-18 
o
CПᵐ в׀ὍȲ ᵍᾬ

ҷȲ᾿ẞиέ›ԛ ₇ Ϥ 4
o
CПᵐ в כ ȲᾃϤ ICиέȲ

Іѿ IonPac AG14 ц AS14 (250×4mm ID)ȳAnion Self-Regenerating 

Suppressor (ASRS-ultra II)иέȲиέᾼ ІҔ╗ F
-ȳCl

-ȳBr
-ȳNO2

-ȳNO3
-ȳ

SO4
-ȴױ έѿ Ḥ Ѡה ᴩȲᾃ 500 mLȲ☼♃ Ɫ 0.5mM 

Na2CO3/0.5mM NaHCO3ȲḤ ☼♃☼ Ɫ 1.4 mL/minȴҫҵȲԛѿ25 ɛLȲ

ѿ IonPac CG12Aц CS12A (250×4mm ID)ȳCation Self-Regenerating Suppressor 

(CSRS-ultra II)иέȲ☼♃ Ɫ 20 mM MSAȲḤ ☼♃☼ Ɫ 1.0 mL/minȲиέ

Ҕ╗ Na
+ȳNH4

+ȳK
+ȳMg

2+ȳCa
2+ПѬ ἤ Іȴ 

Ӑׁשṅ ₇иέП₇’₇ ᴩ╜ ’ П ₇ ạ╓і

⁄Ȳ Ɫѿ IC иέ ᾒі Ὅ ПṼ Ȳ֯иέ ₇›Ԓᴩ

(Calibration curve)Ȳ ϞѿѬ ἤ Ṽ ⇔Ӧᵅᴟ

Пװᶧᾃ 9-12 Л֝ ⇔ȲἬ Пᾌ и Ȳԛᵓӣ᾿ ЊӂѠᾎḖ

᾿ П ȲẔ ἤד … rЄὑ 0.995ỞИӣПȴ 

3.4.5 М PAHsиέ 

Ӑׁשṅצ ᴆ╬ᾬ(ᵶ PAHs, PCDD/FsȳPCBsȳPBDD/FsȳPBBsц PBDEs)

…ᵓӣ Ṇ иᵑѿӰ ҉XAD PUFП ᴩ ᾭᾬד

ד ₇ ȴ ᾒі Ὅ ӦἼ ᾼἼі Ӱ Ȳṳ֯∟

ᵐ (M&C TechGroup Gas conditioning, PSS-5/3) ṿ ∟ᵮ  ד

◖оᾬȴӐ ᾭᾬ Ю ӣ PallflexеҨӢ ПӰ Ȳ̓ Ɫ 90 mmȲ

›Ԓ Ὅ ѿҟ ￼ Д ȴ ὍϤ⌡  (47% RH) 

Мӂ 24Њ Ȳԛѿ SartoriusеҨӢ П щӂ (₤ Ɫ CP225DȲХᴯ

щӂ) Ȳ ᶙ ᵛҠ ᴩ ȴ 

Мצ ᴆ╬ᾬиέ› ☼ ֽ 3.10 ἬӱȲ ֽϯȴ ὑ

Њ₤ ѫ ậ  ( 16 cmȲв 4 cm) МȲ ậ ἉϯП Ἁ П Ɫ 300 

mLȲв 250 mLᾼӔА Ȳ ậ 24Њ ȲḕЊ 4 ȴ ậᶙ ∟Ȳ

ậ ᵐ⁯ȴ ậ ѿ ⇔ ᵬἲᾎ ȴ ᵬἲᾎȲ… ₇ѿ

ᵬἲ ₇ᴟּפ 1.5 mLȴ֯ ῴṿӣП›ȲԒӣӔА ♃ о ѿ

ҟ ԉᴶ Пᴆ╬ᾬȴП∟ 2 mLП Ӑ Ϥ о вԛҒϤ 25 mLПӔА

Ḥ♃ ▀в П PAHsȲԛѿ 10 mLПϛ ϛ 200 mLПӔА

֥ Ϥ о МȲӦϮṔ ן о ȴ о ∟П ԛѿ ᵬἲᴟ

0.5 mLȲ ὑ Пⱶ вȲѿ GC/MSиέȴ 

3.4.6 М PCDD/FsȳPCBsȳPBDD/FsȳPBBsц PBDEsиέ 

Б GC/MSиέП GCЊ ᴟ 6 dram ₇ ȲҒϤ 7 mLП

ӔА ȲṳҒϤ ҅ ₇Џᵂ AS 30 µlȴԛҒϤ 4 mLП Ȳѿ ᾌ

ᴟю 10 minȴ ᶙכ ♃ПӔА ᾿ ᴟ ἤ῁ ▀Ȳԓ

ᶙכ∟Ȳԛѿ(5 mL/2*װ)ӔА ᴟ о ▀Ȳԛѿ 20 mLӔА ☼

♃ о ▀Ȳ☼♃ ѿ ן Ȳṳ Пȴ ἤ῁ ▀ ȴ׀
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ѿ(2 mL/3*װ)ӔА Пצ ᴟ о ▀ȴṼᶧѿ 10 mLӔА

ɎѿϱҠӶ ɏȳ25 mLӔА ȳ15 mLϡ ӧ /ӔА (4/96, v/v) Ȳ☼

♃ ן ὑ МȲ ױȲ׀ и Мᵶצ‍ӂ ₤ PCBsȴѿ 25mLПϡ

ӧ /ӔА (40/60, v/v) ☼♃ о ▀Ȳ☼♃ ן ὑ Ȳṳ

ᴟῺ ȴҫ о ▀ ӔА(2*װ/2 mL)ȴѿ׀ Пצ

ᴟ♄ἤ /῁ Ё ▀ȴԛѿ 5 mlӧ /ӧ /ϛ ϛ /ӔА (5/5/10/80, v/v) 

Ϥ♄ἤ о ▀Ȳѿϱ☼ҏ Ꞌ֥Ẇὑ 6 dram МȲױ иᵶӂ ₤ PCBsȳ

PBDEsȳц PBBsȴԛѿ 50 mLӧ ☼♃♄ἤ ▀Ȳן ὑӂἉ Ȳᵓ

ӣ ☼♃ ᴟῺ Ȳԛѿ ᴟᾃ ₇ Ȳѿ ᵬᴟ

Ὼ ȲҒϤ ṟ֫ן ₇Џᵂ RS 15 µLȲ∕ ᴩ иέȲױ иᵶצ

PCDD/Fsц PBDD/Fsȴᵶצӂ ₤ PCBsȳPBDEsȳц PBBsМП 6 dram ȲҒ

Ϥ PBDEs֫ן ₇Џᵂ RS 15 µLȲ∕ ᴩ HRGC/HRMSиέȴ 

Sulfuric acid cleanup

Acid silica gel column

Elution with 20mL hexane

Alumina column

10mL hexane discard

Elution with 25mL hexane

Elution with 15mL 

DCM/hexane (4/96, v/v)

Fr. 1

Non-planar 

PCBs/PBBs

Elution with 25mL 

DCM/hexane (40/60, v/v)

Active carbon column

Elution with 5mL 

Toluene/Methanol/Ethyl 

Acetate/hexane 

(5/5/10/80, v/v/v/v)
Fr. 2

PCDEs/PBDEs 

and 

planar PCBs/PBBs

Elution with 40mL Toluene

Fr. 3

PCDD/Fs and 

PBDD/Fs

RS added (PCDD/Fs, 

PBDD/Fs)

HRGC/HRMS 

analysis 

(PCDD/Fs, 

PBDD/Fs)

RS added (PBDEs)

HRGC/HRMS 

analysis 

( PBDEs)

Fr. 2.1

Planar 

PCBs/PBBs

HRGC/HRMS 

analysis 

(PCBs, PBBs)

RS added (PCBs)

Sampling SS added (PCDD/Fs)

Sample

Soxhlet extraction 

with hexane

Silica gel column

GC/MS analysis 

(PAHs)

13C-labeled IS added (PCDD/Fs, 

PBDD/Fs, PBDEs, PCBs)

 
3.10 Мצ ᴆ╬ᾬиέ› ☼  
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3.5 ᾒі ạ έ 

    Ӑׁשṅ Пѻ Џᵂ Ҕ╗ ȳ ц έү ֮ ȳ ȳּרȳ

ѡ Ȳ ᾒṞᶠ П ȳῈ צ/ ᴆ╬ᾬП Ὅ ἤ і ᶠ

ᶾ ȴ∂Ӵ֯ױ ϱȲ ᴖ Л֝ ᾒṞ ᶾ ϯȲ ᴷẔ ү

PM2.5 Ὅ П Ӑכ ȴ ᾼѻ ẃ ậᴞὑ вȳԒ

╜Ἀ ṅשׁ Пׁשṅ ᵫȳ ґ ѝ שׁ ȴѿּר ⱢẂȲ ᾼ ᶾ

ᴕ ֽ 3.11 ἬӱȴṼ ֵԒ П ȲӐׁשṅ П

ᶾ ᾛᾼҔ╗ᶠ ᶾ ȳ ȳ ю ᾒ₇ ȷ Пᴆ╬

ᾬ Ὅ ἤ Ҕ╗ иӁ ииέȷכ П ᶾ Ҕ╗ Ϛ҅П

ᾭᴆ╬ᾬ (UN-ECE Particle Measurement Programme) ⇔

ᾎȲцּר ’ иέѠᾎ(2007 Heavy-Duty Vehicle Engine 

Rule)ȴ 

 

 

3.11 έП ẃ Ẃ 

 

  

רּ

 

רּ ’  

╜
Ἀ

ᴯ 

שׁ
ṅ

 

Ғא ’ᶝ Cal. Air Resources Board 

SoCal Air Quality Manag. District 

National Clean Diesel Campaign 

Office of Transportation and Air Quality 

Diesel Retrofit Technology Verification 

SAE International 

Coordinating Research Council, Inc 

ᶝ Vehicle Technologies Program 

National Vehicle and Fuel Emissions Lab 

ṅỗשׁ  
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ҳ  Ὠ  

4.1 ᾒṞі ϩ Ṇ  

4.1.1 ᾒі ϩ Ṇ ∂  

    4.1Ɫі ⅍П ȲӐ ᵓӣ і ᴟҫϚ

⅍ȲҠ Ϛ ȴ 4.2Ɫ ᾒі ▐ ᶙכП ѱȲвצ ϩ ȳі Ἁ

ȳῈ ȳᵐ⁯Ѭ ȳ ᾒṞἬ П ᾒ ȴᴖᵐ⁯Ѭ ϩ Ꞌ

צ ϱᵐ⁯Ѭ ᴩᵐ⁯Ȳṿі ѿ  ᾼ ȴ 

 

 

4.1 ᾒі ⅍  

 

4.2 ᾒі ⅍  
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(1). і  

    ӐׁשṅἬ ӣᾼ і Ɫ HinoᾼW06E ᾒі ȲⱢᴞ קᾼгּה

᾿ԝі Ȳ 6014c.c.Ȳ Є ϩ 165 psȲⱢ в ӣᾼ ᾒі ȲẔ

ֽῶ 4.1Ἤӱȴ 

 

ῶ 4.1 і  

ӭ  

і  Hino 

і  W06E ה₤

קּ ₤  ᾿ԝгּק 

 4ᴩ  

Ѡה ᴞ  

 6014 c.c. 

Є ứ ϩ 165 Ps @ 3000 rpm 

Є ứ᷁ϩ 42 kgȶm @ 1800 rpm 

 

    Ӑ ᴩᴆ╬ ╥ ӣ SCHENCK W230 іה☼ ϩ Ȳ

цה₤ ֽῶ 4.2ἬӱȲ Єᵮן ϩ 230 kWȲ 7500 rpmȲҠצ

ᵮן і ϩȲ ᴩ ᶧȴ 

 

ῶ 4.2 і ϩ  

ה☼ ϩ  

֤      ֤      

 SCHENCK Є  7500 rpm 

ϩ ןW230 Єᵮ ה₤ ϩ 230 kW 

 472 kg Є᷁ϩ 750 Nm 

 

 

(2).  

    4.3Ɫ ☼☼ Ȳӣẃ і ᾼ ☼ Ȳᶺ ậ ᾼϮ

ᴩ Ȳ Ɫ 750 rpmі ☼ Ɫ 1771.98 LPMȲ 1800 rpm 

25%і ☼ Ɫ 5114.21 LPMȲ 1800 rpm 50%і ☼ Ɫ

5108.08 LPMȴ 
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☼ה☼ 4.3  

 

 

    Ӑ ᵓӣ HJ-21KE ᴩ Ȳֽ 4.4ἬӱȲẔ Ȳ Ɫ

21еџȲ Ɫ 0.1ᵌȲױ Ҡẁ ᾒ ѿц в ᾼ оȴ 

ᵓӣ ֢ ᵂ Пᾒ Ɫȸ Ɫ 750 rpm ᾒ Ɫ 9.25 g/minȲ

1800 rpm 25% ᾒ Ɫ 102.93 g/minȲ 1800 rpm 50% ᾒ

Ɫ 148.25 g/minȴ 

 

4.4 ậᾒ П  

 

иέ  

    і ᴁ╬ Ὅᾼ ҠиẒ иȲ Ϛ Ԍ╥ ᴁ╬ᾬᾼ ȲҔ╗ COȲ

CO2ȲTHCȲO2ȴ ṷᴁ╬ᾬҠ᾿ ȲЛ ȲӐׁשṅἬṿӣ

ᾼ иᵑⱢ Horiba MEXA-554GEȴẔМ MEXA-554GEᾼ ֽῶ 4.3Ἤӱȴ 
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ῶ 4.3 MEXA-554GE  

    

CO 0-10 Vol% O2 0-25 Vol% 

HC 0-10000ppm A/F 10.00-30.00 

CO2 0-20 Vol%   

 

￼  

    Ӑ ᵓӣ￼ и☼П ☼ ȲӦὑ ᾼ ứѹ

Л ыЄȲἬѿ ￼ ԓ ȲỞи☼ ᾼ ЊȲҠ

Ṇ ứ ᴩ ȴ 

 

ᴯ  

    4.5Ɫ ׄ ᴯ Ȳ ∟Ȳᵓӣи☼ṿ Ϛ ᴟЄ

ȳҫϚ ⁄ ᴟ ϩ ⅍ ᾼῈ ẃ ᴩ Ȳ֯ ׄ

ϩ ῀ ȳ ⇔ ῀ ȳ эȳ П э ȴ 

 

4.5  

 

(3).  

    4.6Ɫ Ӑ Ȳѻ иⱢϮ и ȳ о (DOC)ѿц

Ӑ (DPF)Ȳ֯ ›∟иᵑ ⇔ ῀ ẃᵒ в ᾓȲ

›∟ ⁄Ɫ COȳHCȳCO2ȳNOxП эȴ 
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4.6 Ӑ  

(a)  

    ╥ ◕ ḟ Ὅᾼ ṾѠ Ȳᵀ ṿӣϚ◕ ∟Ȳ

Ἤ ϯẃᾼ ᴰȲױ Ӈ Мᾼ ҟ Ȳױ ⱢԛӢ ȴ

ᾼ ὨЛṾȲ ᾎᶁлиӁ֯ ϱȲԛӢ ᾎ

Ȳ ᾎ ẞ ᾼ ὨȴӐ Ἤṿӣᾼ Ȳѻ ᵓӣ ᾿

ПẒ ᵂⱢ ⇔Ȳױ Ҡ ṏֻ ὨȲҠ֯ ῶ ᶁл Ȳ

ԛӢ∟ ῶ Ὑצ ᾼᶁл Ȳ ӱױ Ҡ ḟ иᵉЛᶁ ԛӢ

ҵ ῶ Лᶙԓᾼ ȴ 

(b) о (Diesel Oxidation Catalyst ,DOC) 

    о П ☼Ɫ᾿ ȲẔѐЉֽῶה 4.4ἬӱȲҵ ѐЉҵ Ɫ 240mmȲ

 ⇔Ɫ 100mmȲ эᾼЀ Ɫ 2mm×2mmȲ ⇔╥ 100mmȲᴖ Ѐ Ѐ

ᾼ⁴⇔Ɫ 0.5mmȲDOC֯ḕ ᵢᾼ вᵶ 30g ȲᴖẔМ (pt) (pd)1

ѩ 1 Ɫ ᾼѩẂȴ 

    о ѻ ғӣⱢϡװᾃϤ ᾒП ⇔ᾼғ Ȳὑ ⇔֯ 320̆

Ȳ ᾒ Ϥ М оᵉ ֯ о Пῶ Ȳṿ ᾒ оч ∟

ᾼ ⇔ẃ ᾼ ȴ    

  

a.  
b. о  c.

ᵯ

 


























































































































































































