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1 и  ᴩכὨ ῶ 

ᵑ Ә  

֤  ᾋ (1/4) 

ắỗ ᴯ ᾎϢЏ ᶾ ṅשׁ  

╜Ἀ (а) 29,909,000 

Мѝ  

Ӑ ֯ס ᶺ ᵓ ₤ оᾋ Ṇ Ȳṳиέᶺ ᾨϩцὧ⁮ṸӀ ȲцẦᵗ в

῏ὑӱ ᵿ∂ о ȴӐ ᴩ Ὠכ Ὑֽϯȸ 

1. ֥ Ԛ Ṇ ∂  

∂Ӵ ⅍ ֥ Ṇ 1 Ȳּפ Ӣ 2.010 % m3/m3-dayᾋ ȷ о >10 

kg-TS /m3-dayȲ >2 kg-TS /m3-dayȴ֝ ∂ӴҠᵓӣ ֥ ἤ ᶙכ 4 Ѭ
ᶾ оП иέȴ 

2.ᾋ о  

ᾋ ӣ ạ Ȳṿ ạ Ҡѿ оȲЛ Ԋ ҵ ЀȲ ᾋ ạ ᴩ
֥Ȳᶙכ ѭ ạ ȳῈ ѩ ạ ȳ ӱ ғ Ȳ ạ П
⇔ʨ1 MB/sȲѿц ’ ғ ȸᵅᾒ ȳ Ѭ ȳᵅѬᴯȲATSᴞ ה њ Manual ה
ғ ȴ оѩẂⱢ 50 %ȴ 

3. ᾋ Ṇ  

Ἃ דּ ∂ὨȲכ ᾋ Ȳ Ϛ ứ 3 ѣȲ Ӣ 408 m3/day

ᾋ ȷḕѡ 735⇔ȴ 

4.ᾋ  

ӱ Ɫᶺ ᾋ Пӱ ȴӱ ᾼ ӻ☼Ȳ Ừ שׁ שׁ
ȳᶾ Ȳⅎ оὢ ц Пӻ☼ӂүȲ ᶺ ᾋ ⁫ПӭᾼȲⱢᶺ ᾋ

ᾃϤ ϩȲ‚ ᾋ Ә ȴ 

Ɫ ֢ꜜиṹᾋ ᶾ ȲӐ ᵃ ᶾ ӻ☼ Ȳ ȳ ȳ
Ṇ ֥ ᶾ Ȳиṹᾋ ᶾ П ӣȲ֝ Ȳ Ғ ᾼӻ☼ Ф ‚ ᾋ
Ә ȴᶙכȸ 

1.ᶙכ ᶾ ӻ☼ 2 Ȳὑ ד108 8ѣ 22ѡ Ὥ 1 ᶾ ӻ☼ ȴ
30Ϣȴὑ ד108 9ѣ 25ѡ Џ ὢ Мї 2 ᶾ ӻ☼ Ȳ ֮ Ә ᾫ

ȴ 32Ϣȴ 

2. Ὠכ Ὑ 1 Ȳὑ ד108 11ѣ 15ѡ Ὥ еἬ Ὠכ ῶ ȴ Ԛ
47Ϣȴ 

3. ꜜ ♄ 4 Ȳ Ɫ Ầ Ṷ  4Ϣȳ Ὥ ’ᶝ 20Ϣȳɦ שׁ
ɧ(Ṹы )Ȳ Ԛ 20Ϣ ӂּדЄ Ӣ 34Ϣȴ Ӧ оӱ П Ȳ

ᾋ ד ῏᷾ϤȲ с ᶾ о Пᶾ ȴ 

4. І ӂ Ω о ᾋ ӱ Ԛ 7 ⁄ȴґ ȸМצ ȳ
Yahoo ȳЏׁש -Ḋ ѷꜜ ȳЏ Ḋ youtubeȳЄ Ừ ȳᴞӦ Џ
ᶝ ȴ ῏ Є ȴ 

5.ӱ ȲԚ ᶙ֥כᵂ 2 ȴ 

(1)⅜ὧ Ђ ᾫ  

(2) ὭϬ ᾫ  
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ṭ (milestone) 

 

Ϛד 

(Ӗ-108-ד) 

ϡד 

(Ӗ-109-ד) 

Ϯד 

(Ӗ-110-ד) 

ҳד 

(Ӗ-111-ד) 

3. ᾋ ӱ

Ȳ ᾋ

⁫ ȴ 

2.с Ṇ Џ

ᴞ ֥ѩ

ȲἋ 

Ễȴ 

3. ᾋ ӱ

Ȳ ᾋ

⁫  

ԓṆ
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3. ᾋ ӱ

Ȳ ᾋ

⁫  

2.∂Ӵᾋ Џ

Ṇ

Ṇ Ȳ с

Ṇ ӣ П
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3. ᾋ ӱ

Ȳ ᾋ

⁫  

ԚכὨ 1.ᶙכ

/иέȳ

ֵа ѩȲ

ṳ∂Ӵ ֥

Ṇ Ȳᾋ

2.0 

m
3
/dayȶ ȴ 

2.ᶙכᾋ Џ

Ṇ П ạ

Ȳṿᾋ

Џ Ṇ

оѩẂʨ

50%ȴ 

3.ᶙכ ᾋ

ứ 3

ѣȴ 

4. ᾋ ӱ

Ȳᶙ2כ

֥ᵂ  פּ

1-1.ᶙכ ֥

Ṿ ѩ

› ᶾ

Ȳ сԚ

ᾋ 2.5 

m
3
/dayȶ ȴ 

1-2.ᶙכԚ

П Ӣᾬ

ứȲ᷄ҏ3

ἤӧ ȴ 

2.ᶙכᾋ Џ

Ṇ ᾼṳ П

֥ғ Ȳẓ

50%~90%и

ϩȲṿᾋ

Џ Ṇ
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֢І Џᵂӭ Ὑֽϯȸ 

1.ɦ ֥ Ԛ Ṇ ∂ ɧ 

(1)֥ › ֥Ṇ ∂  

в ᾫ Ȳ ᶟц Ѭ ӢПᴆᾇ ЄȲ

Ҡѿ ẁЄ ѹ ứᾼӢ ᾬ ẃ ȴѿ ᾬц ᵂᾬ

Ӣ Ȳ ẃצ ᾛȳὔậ ếᵅכӐП ȲӼ ḟ

ᾬҟ ȴ֣֪ Ӵ∂ױ Ӑ Ṇ ( ȳ ᾬ ПC/Nѩȳ

ᵶѬ )Ȳẁ∟ ạ а ӣȴ 

Ԛ ╥Ϛ Ҡѿ ᵅ ֯ᾼḀạ֪І Ḃ оᾼѠ

ᾎȲҠ ẁ ᾼ ế Ғ Ӣᾬֵ ἤȷѻ ᴕ ᾼ╥֯Ԛ

ᾼ ế ѩȲẃ ’ Ӣᾬȳ צ ᾼӂ ȴ֪

Ṽױ ֮Ҡ Пᾬ ₤Ȳ ֥ оѬ ᶾ ế ⅍

֥ Ṇ C/N >15ȷTS >5% °10%ȷ ѐЉʾ15 mmȲצ

ὑ ֥ Ԛ Ṇ ᴩȴ 

Ӑ Пѻ ╓ (KPI)Ɫȸ 

jᶙכҠᵓӣ ֥ ẃ ▲ 

kᶙכ Ṿ ἤ ᴷ 

l ֥ оѬ ᶾ ế ⅍ ֥ Ṇ 1 Ȳ

Ẕ C/N >15ȷTS >5% °10%ȳ ѐЉʾ15 mm 

 

(2)֥ Ṇ ∂  

Ӧ Ԛ ᾼѠהȲҠ Ғᾋ Ӣ Ȳ Ṇ ứἤȲ

о◖צ ᾬ Ȳ ẁḆֻᾼ ӂ ȴ ᾬ и

 ѹ ὨЛṾȲ֪ױṼ ֮Ҡ Пᾬ ₤Ȳ ›

ᶾ ȲҠכ с Ӣᾬи ᵓӣȴ 
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Ԛ Ѡה╥ ᵅ ֯ᾼḀạ֪І Ḃ оᾼѠᾎȲ

Ҡ Ғ Ӣᾬֵ ἤế ȷ ═Ԛ ᾼ ế ѩȲӂ

Ӣᾬȳ צ ȴῶ1 ӱЛ֝Ԛ

Ὠȴ 

ῶ1 Л֝Ԛ Ὠ 

No  
ѩẂ 

(%TS) 
C/N 

ѩ        

(L-CH4/g-VS.day) 

1 ȸ  1:1 25 0.48 

2 ȸ  1:1 14 0.25 

3 ȸӡᾒ 
96:4 

(%v/v) 
48 0.44 

4 ȸᾫ  1 : 1 23 0.30 

5 ȸ  2 : 1 22 0.36 

6 ȸѤ  23ȸ77 35 0.37 

7 ȸӡ  75ȸ25 19 0.36 

8 ȸѤ  3ȸ2 33 0.31 

 

Ԛ ѻ ╥֯ ᾼ ế ѩ(C/N)Ȳ ═ Ӣᾬȳ

צ ӂ ȴ ѝ ֽ 1Ἤӱ(Li et al., 2015)Ȳ ֯

C/N=15~30ᾼ Ȳצ Ṿ Ȳ C/N>30Ȳ

Ғȴ 

1 C/N П  
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Ẓ ה◕ ֥ Ṇ Ȳѿ֢ᴞ оᾼ и

Ѭ о ѿцӧ ȲҒ ᶧᾼ ứἤц Ғ ᴯ

ᵓӣ ȴⱢϠ Ҡ Пצ Ϥ аȲṳ

Ғ ᾬ ᴟ Ṿ ԈȲ о ế ῴḔ

ᴷ иᵑ Єὑ 13 3 kg-TS /m3-dayȲИҠ ю а Ȳ

ᴖ ᵅ Ӑȴכ ֥› ᶾ Ẓ ה◕ ֥

Ṇ Ȳᶙכ∂Ӵ ⅍ ֥ Ṇ 1 Ȳּפ Ӣ2.0 

°10 % m3/m3-dayᾋ ȴ 

Ӑ Пѻ ╓ (KPI)Ɫȸ 

jᶙכ∂ӴҠᵓӣ ֥ ἤ  

kᶙ4כ Ѭ ᶾ оП иέ 

lᶙכ ⅍ ֥ Ṇ Ṿ ᵂ Ԉ ᴷȲ

פּ Ӣ2.0°10 % m3/m3-dayᾋ ȷ о >13 kg-TS 

/m3-dayȲ >3 kg-TS /m3-dayȴ 

2.ɦᾋ о ɧ 

(1) о П ạ  

вỮ ᾼᾋ ẁ Ȳ֯ᾋ ᾼ

ԈМ Ϡі ᾼᶾ ᾎ֯ вּט ҵȲẔ҃ ȳᾋ

ӣ ạ ȳẆ ȲꞋҠ֯ в טּ ȴ

Ẇ Ҡ Ẕֽ҃ ᾒ Ἤṿӣᾼ Ԉ֝דȲᵀ֯ᾋ

ạ ᾼ иȲӦὑᾋ Ɫщפּ ӧ ᵶ 55%Ȳ֪ױ

ạᾋ ᾼῈ ѩד ᾼ ȲῈ ѩ ạ ừȲԊ › ὑᾋ

⇔ᾼ Ȳ֯Л֝ᾋ ⇔ϯ ҏῈ ѩᾼ ֪ ȴ֪ױӐ

ѿ ᾋ ӣ ạ ⱢѻȲṿ ạ Ҡѿ оȲЛ

Ԋ ҵ ЀȲ ᴖṿᾋ ᾼ Ṇ ḆⱢ― Ȳ‚ ᾋ

ẁ ᾼ ȴ 



6 

 

֥ᾋ ẁ ᾼ Ḗȸ ᾋ ӧ ⇔ оᾼ ϩȳ

Ὲ ѩ éȲѿ צ ạ Ɫ Ȳ ᾋ ӣ ạ ȴ כ

оП ἤ Ȳ ʿ30 %ᾼӭ Ȳṳѹᶙכ

ӱ ғ Ȳ ạ П ⇔ʿ1MB/sȲѿц

’ ғ ȸᵅᾒ ȳ Ѭ ȳᵅѬᴯȲATSᴞ ה њ Manual

 ȴה

Ӑ П ӭ Ɫȸ 

ᶙכ 30 kW ạ Ȳғ Ҕᵶȸ 

j ạ ї ạғ ȸ ѭ ạ Ὲ ѩ ạ  

k ӱ ғ Ȳ ạ П ⇔ʿ1 MB/s 

l’ ғ ȸᵅᾒ ȳ Ѭ ȲἋ ᵂȸ/ה2ּ Ṟȷ ’

ȸ2ּהȲ55/66 Hzȴ 

3.ɦ ᾋ Ṇ ɧ 

(1)ᾋ Ṇ  

ӭ› ᾼᾋ Ṇ Ꞌ ᾬ ⇔ыᵅȲѿ ὑᾋ

ыюᾼ ȲԛҒϱ Єֵ ṿӣ Ϯ◕ה Ѭ

ᶧȲױ ᶧἬ Ӣᾼᾋ ЛֵȲ֪ױȲ Ṇ

ȲҠ оᾋ ṳ ᾋ ȴӐ ӣ ⇔

(Ệ ᾬ ⇔ʿ5 %)WⱢ Ȳѿ сᾋ ếᾋ Ȳ Ӧ

ứ ᵂἬ ᾼ Ὠ ȲҠ ẁӭ› ᴩ ᾋ

П ᴕṼ ȴ 

Ӑ П ӭ Ɫȸ 

jᶙכ ᾋ ᵂȲҠ Ӣ200 °10 % m3/day

ᾋ ȴ 

kᶙכ ᾋ Ȳ ứ 3 ѣȲּפ Ӣ
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400°10 % m3/dayᾋ ȴ 

lᶙכ ᾋ ᵫ1Ԍȴ 

 

(2)ᾋ  

Ӑ ᴩּד ПכὨȲ ᴩ 3 ѣѿ

ϱП ȴ 

Ӑ П ӭ Ɫȸ 

jᶙכ Ṇ ʿ30 %Ȳѹֹוӣ⇔Ҡẁ

3 ѣѿϱȴḕѡ 65 0 Ñ 10 %⇔ȴ 

4ȳɦᾋ ɧ 

(1)ӱ  

ӱ Ɫᶺ ᾋ Пӱ ȴӱ

ᾼ ӻ☼Ȳ Ừ שׁ שׁ ȳᶾ Ȳⅎ оὢ

ц Пӻ☼ӂүȲ ᶺ ᾋ ⁫ПӭᾼȲⱢ

ᶺ ᾋ ᾃϤ ϩȲ‚ ᾋ Ә ȴ 

Ɫ ֢ꜜиṹᾋ ᶾ ȲӐ ᶾ ӻ

☼ Ȳ ȳ ȳ Ṇ ֥ ᶾ Ȳиṹ

ᾋ ᶾ П ӣȲ֝ Ȳ Ғ ᾼӻ☼ Ф ‚ ᾋ

Ә ȴ 

ӭ ȸ 

j ᶾ ӻ☼ 2  

k Ὠכ Ὑ 1  

lᶙכ вҵ֥ᵂ 2Ԉ 
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(2)ὧ⁮Ṹᾋ Ӏ  

ὧ⁮Ṹ ֥ᵂ П Ừ שׁ ֥ᵂӂүȲן

▲ ֮ᾎ ᶾ ᾭᾓȳѿἷ ӑẃᾋ Ӏ

ḖȲẦᵗᶺ ᾋ ẁ ḃ ҵ ȴᶙכ 30 ᾋ

ᵓӣṆ ȴ 

Ɫ ᵉᶝᶺ ᾋ ẁ ֥ᵂ Ȳ 1 Ȳ

Ω ᾋ ẁ Ȳ ᾋ ẁ ὧ⁮Ṹ֥ᵂ 1 ȴ 

 (3)ᴩ╜ ֥ 

Ю Ầ ȴ 

ӭ ȸ 

j Џ ᶝ Џׁש  פּ

k вד Џᵂ ӻ Џᵂֽ ᶙכ 

(ϡ) ▐ (ᵶ ᾭ ) 
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(Ϯ) ѻ в  

(1)ɦ ֥ Ԛ Ṇ ∂ ɧ 

j ֥ › ֥Ṇ ∂  

Ӑ ᴩ вẓᾋ ϩП о ȲЏ

ᵂв ҔᵶȸᶙכҠ ПӢ ᾬПῴḔ ȲKֽ

ד ȳ в ᾬ ( ȳד )ȴԛ

ᴩ ᾋ Ể Ҡ ПӢ ᾬ ▲Ȳ

Ҕᵶȸ Ὥ֮  ῺП ᾬ ȸ ẁ ᾬ ᵑ

( ȳẁ ȳד ȳ֢ủ ȳ֢ѣԌ )П ȴ 

ᴩ Л֝ ᾬПа иέȲ∂Ӵ ֥ П

C/NѩȳᵶѬ П Ṇ ȴṼ ֥ ᴷ

ὨȲѿЛ֝ᾼ› ᶾ ( ᾌᴆᾇѬ ȳ /Ѭ ȳ ȳ

Ғ ) ∟ ֥ Ȳ ᴩ BMP ᴩ› ᶾ ᴷѩ

ȴ 

k ֥ Ṇ ∂  

Ӧ ▲ ὨȲ Ϡѿ П Ȳ֯ Ὥ֮

Ể ȳѬὨӫ ֥ Ὠ Ȳ ᴩ ἤиέ

ȴ ᾼצ ᵶ ѩ ἤȲ∂Ӵכ

ἤ Ȳ ẁԚ Ԉ ᴕȴ 

ṿӣ ֥ ( ẞᾼ ᾬ) ᴩ ȲKӐ

ѻ ӣ W.F.Owen(1979)ПӢоӧ

(Biochemical Methane Potential, BMP)Ȳẃ ᴷ ȴȴ

ⱢỆᶮᾬTS ⇔5 %֥ Ȳậ 160 mL 40 mL

ᴟ250 mL BMPᶮ МȲṳҒϤS1ȳS2 Ȳѿ

1и Ȳ ᵬ ∟⅔ ȲὍ ὑѬ ⌡ 35 oC( М

ч )Ȳṳ ḕѡᾋ ȲⱢ 20щȴ ḇ
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∟ȲὊ ᴩCODtȳCODsȳSSếVSSиέȴ  

Ṽ∂ӴП ἤ › ᶾ ᴷ ὨȲ

֥ C/N >15ȳTS >5 % ° 0.5%ȳ ѐЉʾ15 mmȲ

1 оѬ ᶾ ế ֥ Ṇ Ȳṳ ᵂ1 10 L

֥ Ṇ Ȳ Ӣ2.0 °10 % m3/m3-dayᾋ Ȳ

>3 kg-TS /m3-dayȴ 

(2)ɦᾋ о ɧ 

j о П ạ  

Ӑ ᾋ ӣ ạ Ȳғ Ҕᵶ(1) ’ ғ

ATS њ Manual ғ (2) ה Ȳ ạ

П ᾼ  (3) ạ їғ ȲҔᵶ ѭ ạȳῈ ѩ

ạ ȴẔМ ᾼ иȲӇ ⇔ʨ1MB/s̢ ֯ױ֪

ᴩѠ ѻ Ҡ иכϮЄЏᵂѠ֣Ȳ ֽϯȸ 

a. ’ ғ ∂ ȸⱢṿᾋ ᵍὑ֪█ṷ ≡ṶԈᴖ

ц Ȳ Ԓ∂ ’ ғ Ȳ ≡ ᾼ’ ֽᵅᾒ

ȳ Ѭ ȳᵅѬᴯ Ȳṳ ὙӪᾼМѝоϢ Ю Ȳ

ṿӣ῏Ҡѿᶶ ẞ ד ᾼ’ ȴ 

b. ạ ᾼ ғ ∂ ȸⱢ ᾼᾭ Ȳ

Ӈ ׄ ȲӐ ạ ᵓӣᴭԝ ᾼѠה

ᾼ ᾼ Ȳ Ϡṿ и оҵȲṿӣᴭԝ

ᾼѠהҠ ⇔ ᶼ ϩȲ ’ Ӕ ȴ

ҫҵȲᵓӣ֢ Ȳ IoT ꜜ

ẞ Ȳѿ כ ᵂᾭᾓȲҠ

ᴩ иέц ∂ ȴ 

c. ạ їғ ∂ ȸᾋ ạ ᾒ ạ

ӦϱἬ Ẓצ ạϱᾼЛ֝Ȳ֪ױӐ ֯

ᾋ ӣ ạ ᾼ ᴩ ╥ ᾼצ ᾒ ạ ғ
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ϱ ѭ ạ Ὲ ѩ ạ Ȳ∂ Ϛ ᾋ

ӣᾼ ạṆ Ȳѿ сᾋ ᾼ ȳі ᾼ ϩἤȲ

ѿ ᾼ ếҠ ⇔ȴ 

(3)ɦ ᾋ Ṇ ɧ 

j ᾋ Ṇ  

Ἥ Џד107 ᶝּד Ἤ∂ ᾋ Ṇ Ȳ

Ӑד⇔ ᴩ ᾼ  ứ ᵂᾼ ȴ ӣ Ϛ

Ệᶮᾬ ⇔ 5%TS  (10 m3/day)ȲṆ ═ 35oCМ

Ȳᴟю ứ 3 ѣȲ ֥Ϯ◕ה Ѭ ᶧ

аᾋ Ȳ פּ Ӣ400°10% m3/dayᾋ ȴ 

kᾋ  

Ἃ Џד107 ᶝּד ȲӐד⇔

ᴩ Ȳѿ ֯ᾋ ⇔55%ϯѿ Ὲ ѩ Ԉ 

ᴩȲ ứ 3 ѣȲѹ 650⇔/ѡȴ 

(4)ɦᾋ ɧ 

jӱ  

ᾋ ᴖṕȲẔד Ҡиכ ȳᾋ

оȳ Ṇ ֥ ҳЄ иȲֽ 2ἬӱȲ֯ ᾋ

МȲ֢ а (ЏᵂҜѩ)иᵑⱢ 45 %ȳᾋ

о14 %ȳ 26 % Ṇ ֥15 %ȲẔМѿ

ἬᴾѩẂ Ȳ(% Ҝ45פּ) ҵ Ѐ(ּפҜ2 6%)Ȳ

вҠ ᴷּפⱢ74 %ȴ 

1. ȸ в ὑצ Ѭᾼ ẓצ ȳ ֥

ϩȲẔ ᾼ ד ȲT ὑ ⇔ ה ה ᾼ

ᶾ Ȳ⁄╥Ӕ֯ МȲ ѿ ȴ в҅ῶ

ἤ Ẃֽȸ Ϯ ȳ ד ȳ ӧ ȳЄ ȳố ȴ 
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2. ᾋ оȸ вẓ ṅשׁ ᾼ ϩȲד ᾼṆ Ҡ ᾋ

оᾼ ד ᾼ Џ ȴW в҅ῶἤ Ẃ ȸֽ

ȳѡכȳṸ ȴ 

3. ȸӭ› Мᾼі иȲ в ᴞ ϩȲ

Є и╥ѿ҅ / /ὢ ҵᾼ ₇ⱢѻȲ ◕Є

₤ (210 kW)Ӕׁ֯ש МȲᴖ оЊ₤

(25~50kW) ֯FY108Ҡᶙכ о(>80 %)П ȴ в҅ῶἤ

Ẃֽȸᶛ ȳү ȳ ϩȳе ȳЄ֝ȳὧаȳϟֽ

ȴ 

4. Ṇ ȸ֥ӭ› вᾼЏ еҨȲẂ ȸֽɒ ȳ ȳ ȳ

ȳ ȳᵓ ȳ ȳׁש ȳ ȳү ԛӢ ȳṸ☺

ȳ ȳᶎ֛ еҨȲꞋẓד Ṇ ᾼ ֥ ֯ ȴ 

 

2 ᾋ иέ 

 

צ ὑױȲⱢ Є вᾼᾋ Ӏ Ȳѿᵮі ẃ ֵᾼ ῏᷾

ϤȲӐ ᾼЏᵂ Ҕ╗ȸ ᾼᾋ ȳ ᵅᾋ М

о ⇔ȳ оѿц ֥AI/IoTᾼᾋ Ṇ

֥ Ȳ֝ Ȳ Ӧϱ ∂Ὠכ Ϛ ᾋ ȲҠᵂⱢ в

῏ᾼ ᴕȲ֝ ȲϷᵓӣϱ ᶾ Ϥὧ⁮Ṹᾼᾋ

Ӏ ȴ 

Ὠכ ῶцӱ Ȳᾨậ ῏ ᶾ ѿц᷾Ϥ

оȲ Ӧӱ ֢ аṆ ᵂᾼ оᶾ Ȳ
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῏ ὢ еҨ ᴩ Ȳ֥ṿ ῏ ї ȳ Ѭ ᾬ

Ӧᾋ ὢ еҨ ḟȲ ᶝ ȴ 

 

kὧ⁮Ṹᾋ Ӏ  

֯ ├װ ֮ Ừ שׁ ᴯȲן ▲ ֮ᾎ ᶾ

ᾭᾓȳѿἷ ӑẃᾋ Ӏ ḖȲṳ Ϥ

֮ᾋ Ṇ Ω Ӑ Ȳ ҏ ן ᾋ ᵓӣד Ϣ

Ȳ∂Ӵὧ⁮Ӏ Ȳ ẁ в ȴ֝

Ȳṿ ֮Ӏ ϚḔ Ӑ ȴ 

 

lᴩ╜ ֥ 

1.֥ Ӑᶝᴩ╜ ╟Ȳứ ủ ȳ М ᵫȳ Ӓ ᵫц

ῶȷᵛ ẁ ȳ ȳ Ὠכ ȷ цҏ

Ӑ צ ֢ ȲќҀד ӣȴ 

2.Ẕ҃ צ П ӻ Ṷ ȴ 

3. вᾋ ד ῏Ȳ Ϥ оד Ȳ

ц ᶾ Ȳ ẁד ὢ Ȳ‚ Ȳ с

ᾨϩȴ 
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2. ᴩѠᾎ 

(1)▲ כ ᶮ 

Џᵂ ӭ ѡ  ▲  ▲ כ ᶮ 

(Ϛ)ɦ ֥

Ԛ

Ṇ ∂

ɧ 

 

1.֥ ›

֥Ṇ

∂  

108.4.30 

ᶙכҠᵓӣ ֥

ẃ ▲ 

ᶙכ ֥ ẃ ▲Ȳ Ӧ

▲ Ὥ ȳ ֥ᵂ

ῂȳᴫ Ὠ Ӏ ȳ љȳ

₇ҒЏ ү еҨȲҠ

ҏ ᾋ Ể

ҠṿӣԚ Пẃ ȲṼ

Ὼ Ҡ ẁ

ᾬ ṼᶧⱢȸ Ӳ ᴩ

( )ȳ’ ԉ Ὥ Ὠ

Ӣ ֥ᵂῂ( /ӡ )ȳ♄

ϩὧ ῖԌצ еҨ(ɒ

)ȳᴫ Ὠ Ӏ ( Ὠ

ᾬ)цү еҨῲᶠ (

)ȲẔ П и

ᵑⱢ7.8 kmȳ8.2 kmȳ13.3 kmȳ

26.1 kmц29.3 kmȴ 

108.8.31 

ᶙ3כ ֥

ᴷ 

Ԛ 8 ֥ (

ӫȳ ӫȳ

ȳ ȳּרӢ ȳ ֥

ȳ ȳᴫ ֥ Ὠ)

ᴩ 20щ ᴷȲ Ὠ

ӱѿ ȸ ӫ ѩ1ȸ

1Пѩ Ҡ 0.89 m3/m3-

dayȲѩ Ϛ П Ȳ

ҒϠ 29.59 %ȴѿ ȸᴫ

֥ Ὠ ѩ 2ȸ1Пѩ

Ҡ 0.88 m3/m3-dayȲѩ

Ϛ П Ȳ ҒϠ

11.87 %Ȳ֪Ẕ C/N Ȳ֪

Ԛױ ᾋ Ṿȴ 

108.11.30 ᶙכ∂Ӵ ֥ оѬ ᶾ ế ֥
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Џᵂ ӭ ѡ  ▲  ▲ כ ᶮ 

ạ а 1 Ȳ ═

Ṇ C/N= 20~30ȷ

TS >5 %  ð 10 

%ȷ ѐЉʧ15 

mmȴ 

Ṇ Ȳ Ԛ

ạ аȲҔ╗ȸ Ệ

(Ệᾭ 10 L)ȳ ( ᾭ

10 L) ᾬ (ᾇ

ᾭ 10 L)ɜϩ Ȳѹ

ḕ צ Ἧ ѱȲṿ

⇔ᶁл ᵍḛ Ȳṳ

♣ (1200 

mL/min)ᾬ ᴟ 5 LП

֥ Ȳ ᴩ ứ

ᵂȲҠ Ԛ ֥ ᾼ

ѩȲ כ C/N= 20~30ȷ

TS >5 % °10 %ȳ ѐЉʾ

15 mmП ȴ 

108.12.31 

ᶙכ ֥ ›

֥Ṇ

ᵫ1Ԍ 

ᶙכ ֥ › ֥Ṇ

ᵫ1Ԍ 

2. ֥

Ṇ

∂  

108.4.30 

ᶙכ∂ӴҠᵓӣ

֥ ἤ

 

ᶙכ∂ӴҠᵓӣ ֥

ἤ Ȳ ₇иᵑⱢ

ӫȳ ӫȳӞᴏ ȳ

֥Ὠӫȳ ᶠ ȳ ȳ

ȳּרӢ ȳ ֥ ȳ

ȳᴫ ֥ Ὠ Ȳ

иέ ἤПTS%ȳ

VS%ȳC% N%ȴ Ὠ

ӱȲ ᾼVS/TS֯

0.8~0.9Ȳ ӱ צ ᾬᵶ

ȷѬὨӫ ПC/N֯20

ѿϱȲ ПC/N֯10ѿ

ϯȲ ПC/NⱢ30ȴ 

108.8.31 

ᶙ4כ Ѭ ᶾ

оП и

έ 

2 ֥ ᴩ4

Ѭ ᶾ ȲᵓӣѬὨ ᾬ

Ԛ Ὠ ӱȲ

ᾌѬ ᶾ ѩ

Ȳ 0.84 m3/m3-dayȲ ӱ

ᾌᶾ ᵂⱢѬὨ ᾬ

Ԛ Пצ Ѭ ᶾ

ȴ ᴫ Ὠ ᾬ
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Џᵂ ӭ ѡ  ▲  ▲ כ ᶮ 

Ԛ Ὠ ӱȲ ѩ

Ɫ0.4~0.54 m3/m3-dayȲ

ᶁ о Пѩ ד

ѩȲ 17 hr ᾌ60

Ҡהּ Ғᾋ 1~5%Ȳ

ӱ 17 hr ᾌ60ּה

ПѬ ᶾ ὑ ᴫ

ὨԚ ȲⱢ сᾋ

П Ṿ Ԉȴ 

108.11.30 

ᶙכ ⅍

֥

Ṇ Ṿ ᵂ

Ԉ ᴷȲּפ Ӣ

2.0ð10% m3/m3-

dayᾋ ȷ о

>10 kg-

TS /m3-dayȲ

>2 kg-

TS /m3-day 

1. ⅍ѿ о (HRT=4щ)

ế12 L (HRT=20щ)

ᴩԚ ה ȴ

ѿ(Ệ ᾬ ⇔TS=5 

%П + ֥ѬὨ) (Ệ

ᾬ ⇔TS=5 %П +

ᴫ Ὠ)TSѩ2ȸ1Ȳӂᶁ

ѩ иᵑ 1.71ế

0.88  m3/m3-dayȲѿцỆ

ᾬ ⇔TS=6%֥ (5 

% +ᴫ ὨȲTSѩ

5ȸ1)ȲҒϱϮ◕הѩ

0.3 m3/m3-day ȲԚ

Ϯ◕ה ế Єѩ

2.01 m3/m3-dayȴ 

2. ⅍ ֥

Ṇ о ӂᶁ

12.6 kg-TS /m3-dayȲ

ӂᶁ

2.01kg-TS /m3-dayȴ 

108.12.31 

ᶙכ ֥

Ṇ

ᵫ1Ԍ 

Бᶙכ ֥ Ṇ

ᵫ1Ԍ 

(ϡ)ɦᾋ

о ɧ 

 

1. о

П

ạ  

108.4.30 

’

ғ Ȳ ֥ᵅᾒ

ȳ Ѭ ȳᵅѬ

ᶙכ ’ ғ Ȳѿ

ὰ ᵂ Ȳ SCIꜜ

Ȳ ᵅᾒ ȳ Ѭ ȳ
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Џᵂ ӭ ѡ  ▲  ▲ כ ᶮ 

ᴯ’ ḖȲѿц

ATSᴞ ה

њ Manualה 

ᵅѬᴯ’ ȲҠӔ ᵂ Ȳѿ

ц ATSᴞ ה њ

ManualהҠӔ й ȴ 

108.8.31 

∂Ӵ ạ

П

ғ Ȳѹ

⇔ʿ1MB/s 

ӣ CANЮ ▐ Ȳ

Ӧ IO ὰ

ҏȲ ᴟ TI їὰȲӦ

CANBUSὰ Ȳṳѿӱ

ᾌ Ȳ ⇔

ʨ1MB/sȴ 

 

108.11.30 

1.ᶙכᾋ

ї ạғ

 

2.ᶙכᾋ

і   ạ 

ӣ ѱ MC9S12XEP100

Ɫ ї ạ Ȳᶙכ

ȲẔ ạғ ҔᵶṆ

ȳ Ϥ‒ ȳ ѭ

ȴ 

ᴩҳּק   Ȳ

П ֥ Ȳ ∟

Ӕ 6Њ Ȳ

֥ Ȳ 60 

Hz ֥ ȴ 

108.12.20 
ᶙכᾋ

Ṇ ᵫ1Ԍ 

  Ȳᶙכᾋ

Ṇ ᵫȴ 

(Ϯ)ɦ ᾋ

Ṇ

ɧ 

 

1. ᾋ

Ṇ

 

108.8.31 

ᶙכ ᾋ

ᵂȲҠ

Ӣ200°10% 

m3/dayᾋ  

ᶙכ ᾋ ԓṆ

ᴞ ạ ᶧ Ϥ(Ԛ 8

ѻ ᶧ)ȴ20198דѣ8ѡ

ᾋװ2 ☼

( Ɫ25 m3Ȳӂᶁ

☼ Ɫ 8.33 CMHȳ

Ɫ26 m3Ȳӂᶁ☼ Ɫ8.67 

CMH)Ȳ פּ 204 

m3/dayȲ ▲כ ӭ ȴ 

108.11.30 

ᶙכ ᾋ

Ȳ ứ

3 ѣȲ

פּ Ӣ400 °10 % 

m3/dayᾋ  

ᾋ П

Ȳ 8ѣ10ѡᴟ12ד2019

ѣ 12ѡБ 3 ѣ

Ȳ ֯ ד2019 11ѣ 25

ѡᾋ ꞋҠ 406.641 
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Џᵂ ӭ ѡ  ▲  ▲ כ ᶮ 

m3/dayȲП∟ὑ11ѣ27ѡȳ

12ѣ3ѡᴟ5ѡȳ12ѣ7ѡ

ᴟ 11ѡ ѡПᾋ

400 ð10 % m3/dayȲ ֯12

ѣ 8ѡᾋ 424 

m3/dayȴ 

108.12.31 

ᶙכ ᾋ

ᵫ1Ԍ 

Бᶙכ ᾋ

ᵫ1Ԍȴ 

2.ᾋ

 

108.8.31 

ᶙכᾋ

і   ạ

 

Ṽ і ∂ П

Ḕ Ȳᶙכ   Ȳ

ҏ 220 Vȳ

60 Hzϩ₇ ӭ

֥ Ḗȴ 

108.11.30 

ᶙכᾋ ӣі

Ὲ ѩ ạȲі

Ҡ  3 ѣ

ứ  

ѿ ∟ᾼ   Ȳᴞ

9/9 ẁ Ȳ ᴟ 12/9

3 ѣ ứ Пӭ ȴ 

108.12.20 

ᶙכᾋ

Ṇ 3 ѣ

ᵫ 1

Ԍ 

∟Ȳᴞ9/9

Ȳ ᴟ 12/93

ѣ Ȳᶙכ

ᵫȴ 

(ҳ)ɦᾋ

ɧ 

 

1.ӱ

 108.4.30 

ן вᾋ ד

῏ ֤

50  

Бᶙכ вᾋ ד

῏ ֤ 50ȴ 

108.8.31 1 ᶾ ӻ

☼  

ὑ1088דѣ22ѡ Ὥ

1 ᶾ ӻ☼

ȴ 

108.11.30 

1. 2 ᶾ

ӻ☼ Ȳ

2 ᶾ ӻ

☼  

2. 1 Ὠכ

ῶ  

1.ὑ ד108 9ѣ 25ѡ

Џ ὢ Мї 2

ᶾ ӻ☼ Ȳ ֮ Ә

ᾫ ȴ 

2.ὑ ד108 11ѣ 15ѡ Ὥ

еἬ Ὠכ ῶ

ȴ 
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Џᵂ ӭ ѡ  ▲  ▲ כ ᶮ 

108.12.20 ᴟюᶙ֥כᵂ 2

 

ӱ ȲԚ ᶙכ

֥ᵂ 2 ȴ 

1.⅜ὧ Ђ ᾫ  

2. ὭϬ ᾫ  

2.ὧ⁮Ṹᾋ

Ӏ  

108.4.30 

ן ὧ⁮Ṹᾋ

ϩ 5  

ן ẓצᾋ ᵓӣЏ

ᾼṆ Ȳѿ― ֥

ȴБᶙכԚ 8 ὧ⁮Ṹᾋ

ϩ

ȴ 

108.8.31 

ן ὧ⁮Ṹᾋ

ϩ 5

Ȳ 10 ȴ 

БᶙכԚ 10 ὧ⁮Ṹᾋ

ϩ

ȴ ᴕ

P.162~166ȴ 

108.11.30 

1 ὧ⁮Ṹ

ӻ☼ Ἠ

 

Бὑ10/17֯ ṖVIE

ἇ ᶙכ 

108.12.20 

ן ὧ⁮Ṹᾋ

ϩ 5

ȴ 15 ȴ 

ᶙןכ ὧ⁮Ṹᾋ

ϩ 5 ȴ

15 ȴ ᴕ

P.162~166ȴ 
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(2)Џᵂ ӭ ᴩ ᶮ Ὑ 

jɦ ֥ Ԛ Ṇ ∂ ɧ 

A.֥ › ֥Ṇ ∂  

Ӑ ᴩ вẓᾋ ϩП о ȲЏᵂв

Ҕᵶϡ Ԍȸ Ϛ иⱢᶙכҠ ПӢ ᾬПῴḔ

ȲKҔᵶȸ ד ȸ в ᾬ ( ȳד ɏȳ

циέȴ ϡ иⱢ ᾋ Ể Ҡ

ПӢ ᾬ ▲ȲҔᵶȸ Ὥ֮  ῺП ᾬ ȸᴟю ẁ

3 ѿϱ ᾬ ᵑ( ȳẁ ȳד ȳ֢ủ ȳ֢

ѣԌ )П ȴ 

▲☼ ֽ 3ȴ ᾋ Ể Ҡ

ПӢ ᾬ ▲ȲⱢᴕ ∟ ןᵓὑצ Ԛ Ȳ М

ה ᴩ ▲Ȳ ▲ Ɫȸᴫ Ὠ Ӏ ȳ Ὥ ╜Ἀ ȳ

еἬ ȳדּ ȳ љȳ ₇ҒЏ ү еҨȲѿ

Ѡןה ד Ȳ ᴩᴷ ȳ иέȴ 

Å ᾬԛᵓӣ ᾓ 

Ӑ ӱ ᵿᴯὑ ḋȲ еἬ Ю

ἬӱȲ ֮ ѻ ♄ ᴫӟȳῧӢȳЄצ ᵂᾬȴԛ

֥ ỗ ᵂᾬ▲ Ṇ ד106 ד ▲ Ὠֽ

ῶ2ἬӱȲ Ӽ ӡ ȳ ȳῦ ȳ ӣӞᴏȳӡ ȳ‌ῧ ȳ

ᴏ ⁮ӟȴ ᵂᾬ ѿ Ɫ ֵȲẔװиᵑⱢӡ ȳ

ῧӢȳ ȳ ȳῦ ȳЄ ȳᴫӟȳ⁮ӟȳҳЎ ȳӞᴏȳ‌ῧ

ȳӡ ȲҜѩиᵑⱢ20.1 %ȳ19.8 %ȳ11.7 %ȳ11.4 %ȳ8.8 %ȳ6.9 

%ȳ3.9 %ȳ3.5 %ȳ3.4 %ȳ3.0 %ȳ2.7 %ȳ2.4 %ц2.4 %ȴ 
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3 ▲☼ ӱ  

ᴖ ᾬ ủ ᴩиέȲ דԓצ ᾼ

₇Ҕᵶȸ ȳ ȳҳЎ ӞᴏȲẔМҳЎ М֯2ѣȲ

ȳӞᴏц Єѹԓד ứȴ ủכןП ᵂᾬצ ῧӢ

(ϚדẒᵂ) ᴫӟцӡ ȷҍủכןП ᵂᾬצӡ ȳ ῧӢ(ϚדẒᵂ)ȳ

ῦ ȳЄ ȳ⁮ӟȳҳЎ ȳ‌ῧ (ῶ3)ȴ 

ᵂ ЄȲѹБ῀ ᾬⱢ ȴ ѿᴩ╜

ỗ еᵫП ԓד106 ᾬῶ  П ѠᾎȲѿ ᴏ

ПẒכᾼҏ ȷцѿ ᴏ ҏ ȲדҒ ҏ

ᾬⱢּ8,700פе ȴ ᵂҠиⱢϚ ᵂȳϡ ᵂѿц ᵂȲϚ Ɫ1

ʲ4ѣ Ἤ П ᴏȲϡ ᵂⱢ5ѣʲ9ѣȲ ᵂⱢ10ѣʲ12ѣȴ

ỗ ῀ - ᴏѻ ѿц Ὥ М ῀Ȳ

ᴏᴞ ᴟכ פּ 2 ѣȴ֪ױ ᴷϚ ᵂᾼ ᾬ Ӣ

Ɫ 3̡ 6ѣȲϡ ᵂⱢ 7̡ 11ѣȲ ᵂⱢ12̡2ѣȴ ᴖȲ ᴏᾼ

ѿц ֪ ѿц₇ ᾼЛ֝ᴖצἬ ȴ֪ Ȳ֯ױ נּ

Л҉ḝП ᾓϯ ᾎ ὔ ҏ ᴏПѣԌ Пѩ ȴ 
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ῶ2 106ד Ὥ ц ủῶ 

ᴯȸе  

ᵂᾬ  106  ủ 

ӡ  7,122.28  1~4ȳ8~12ѣ 

ῧӢ 4,215.58  5~7ȳ10~12ѣ 

 4,106.82  ԓד 

 3,177.25  ԓד 

ῦ  2,488.89  10~4ѣ 

Є  1,394.00  3ȳ4ѣ 

ᴫӟ 1,269.28  5ȳ6ѣ 

⁮ӟ 1,237.62  12~7 

ҳЎ  1,095.85  ԓד( Мὑ 2ѣ) 

Ӟᴏ 981.17  ԓד 

‌ῧ  870.27  1~4ȳ10ѣ 

ӡ  849.71  3~8ѣ 

 36,059.79    

 

ῶ3 ᵂᾬכןѣԌ 
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Ӑ ▲ ᵂᾬ ᾬП …ֽῶ 4ἬӱȲѿ ד106

Ὥ ›ϫЄ ᵂᾬ Ἠ ᴩ ᾬП ᴷȲ ᴷ

Ὠֽῶ5ἬӱȲṼᶧⱢ ῧӢȳῦ ȳӡ ȳӞᴏȳ ȳЄ ȳ ȳ

⁮ӟȳҳЎ цᴫӟȲ›ϫЄ ᵂᾬП ᾬ Ɫ 23,954е

ȲẔМѿד/ ῧӢѩẂ (51.7 %)ȲװПⱢῦ (26.29 %)цӡ

(5.95 %)ȲױϮЄ ᾬᴾ›ϫЄ ᾬּ84פ %ȴ
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ῶ4 106ד Ὥ ›ϫЄ ᵂᾬП ᾬ  

ᴯ:е  

ᵂᾬ   ᾬ ӭ ᾬ  Ѡה ẃ  

ӡ  7,122.28 ӡ  1,424.46 20 % Ӑ ▲ 

ῧӢ 

4,215.58 

1,238.46е  

( ) 

ῧӢ  12,384.6 10е /е  
ᾬ ԛᵓӣ(

Ȳ1997ד) 

 4,106.82  892.43 21 % Ӑ ▲ 

 3,177.25  397.16 12.5 % Ӑ ▲ 

ῦ  2,488.89 ῦ  6,296.89 28 % Ӑ ▲ 

Є  1,394.00 Є  557.6 40 % Ӑ ▲ 

ᴫӟ 1,269.28 ᴫӟ  88.85 0.7 % Ӑ ▲ 

⁮ӟ 1,237.62 ⁮ӟ  309.41 25 % Ӑ ▲ 

ҳЎ  1,095.85 ҳЎ  219.17 20 % Ӑ ▲ 

Ӟᴏ 981.17 

Ӟᴏ  981.17 Ӟᴏ *1 
ᾬ ԛᵓӣ( ᴩ

ϢȲ2003ד) 

Ӟᴏ  402.28 Ӟᴏ *0.41 
ᾬ ԛᵓӣ( ᴩ

ϢȲ2003ד) 
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ῶ5 106ד Ὥ ›ϫЄ ᾬ  

ᴯȸе  

ᵂᾬ  106  ᾬ ᴷ ᾬѩẂ(%) ủ 

ῧӢ 4,216 12,385 51.70 5~7ȳ10~12ѣ 

ῦ  2,489 6,297 26.29 10~4ѣ 

ӡ  7,122 1,424 5.95 1~4ȳ8~12ѣ 

Ӟᴏ 981 1,383 5.78 ԓד 

 4,107 892 3.73 ԓד 

Є  1,394 558 2.33 3ȳ4ѣ 

 3,177 397 1.66 ԓד 

⁮ӟ 1,238 309 1.29 12~7 

ҳЎ  1,096 219 0.91 ԓד( Мὑ 2ѣ) 

ᴫӟ 1,269 89 0.37 5ȳ6ѣ 

 27,089 23,954 100 
 

ẃ ȸ ỗ - ᵫ ȳ ῀ ϤЀ  
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Ӧ ỗ ῀ ϤЀ ἬеᵫП ủȲ ֥ ד106 ד Ἤ

еᵫП ᵂᾬ Ȳц ủֻ ὨTWFOOD ἬеᵫП᷅ Ӏ ḕ

ѣ Ὠ ₇᷅ ȲҠЄ иⱢԓד Ӣ ᾬȳ ủцҍủ Ӣ

ᾬȴԓד Ӣ ᾬП ᵂᾬצ ȳ ȳӞᴏȷ ủ Ӣ ᾬ

צ ῧӢ(ϚדẒᵂ)ȳᴫӟȷҍủ Ӣ ᾬצӡ ȳ ῧӢ(Ϛד

Ẓᵂ)ȳῦ ȳЄ ȳ⁮ӟȳҳЎ ȴ 

Å ᴫ Ὠ Ӏ  

ᴯὑ Ὥ вПᴫ Ὠ Ӏ ῺדП ᾬ ֽῶ 6ἬӱȲ

ѿ ’ ԝ ᴆ╬ Ṇ Ө цӐ ▲ ᴩ ▲ ҏȲẔ

ԛᵓӣПן֫ ᾬ ѿR-0114Ὠ ⱢѻȲ ᴩ ѠהⱢ

ᴟ  צ еҨ ᴩ ῑ (ֽ ῶ7Ἤӱ)ȲḕѣП Юὑ

100~200е Ȳ Ɫ1,000а/е ȴ 

ῶ6 Ὼҳדᴫ Ὠ Ӏ ԛᵓӣПן֫ ᾬ  

 
 ד107 ד106 ד105 ד104

ῑ о ῑ о ῑ о ῑ о 

1ѣ 152  195  165  148  140  65  145  104  

2ѣ 147  174  107  107  127  82  142  90  

3ѣ 205  178  123  127  165  81  201  97  

4ѣ 186  183  144  141  123  85  215  86  

5ѣ 218  262  164  93  221  73  275  109  

6ѣ 204  196  178  189  273  99  273  114  

7ѣ 212  172  160  142  298  81  252  101  

8ѣ 157  179  145  146  251  94  219  94  

9ѣ 117  122  154  140  163  88  216  98  

10ѣ 106  121  136  101  189  91  163  93  

11ѣ 114  112  101  65  155  93  192  77  

12ѣ 147  103  139  73  149  86  167  110  

ӂᶁ 164 166 143 123 188 85 205 98 

ẃ ȸᴫ ₇Ӏ ῖԌצ еҨ ẁ 
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ῶ7 ᴫ Ὠ Ӏ П ᾬ Ѡה ῶ 

ᴯ֤   ֮ᵿ 
ᵂᾬ

 

ᾬ 

Ѡה 

ᴫ ₇

Ӏ ῖԌצ

еҨ 

ѵԒӢ 

05-5868949#204 

/ 0918-141-720 

Ὥ ᴫ

ṭг

ẃ 38  

֥

ᾬ 

ῑ 

Ӑ ҳѣԌ├ Ὥ ╜Ἀ ȳ еἬ цדּ

Ȳ ῀ Ὥ ₇ѻ ѿ€ᵂѠהⱢѻȲӦ ᴩן

∟ ᴟᴫ Ἠҵ Ӏ ᴩ ἨҒЏȴ юצ цὨ

֥ᵂῂὑ ֮ ᴩ / Ȳṳ Ӣ МהП ᾬȴ֪ױӐ

ѿ ⱢѻȲ֣ҵ ᴟ Ὥ Ẕ҃ ѿ ᴩ цὨ ֥

ᵂῂП ▲ȴ 

 

Å Ὥ  

ῶ 8Ɫ Ὥ П ᵂᾬц ᾬ Ѡה ῶȲᴯὑ

П Ԛצҳ ȲẔМ צ 76 ᴩѳ ПӢ Ȳḕד

30ֵе Ȳ Мὑ4~5ѣ ᴩכןȲᵀѳ ן ȲẔ ᾬὑ

ӥ ᴩ Ȳṳ ᴩן ȴ Ẕ 3 ἤ

֣ љ ⱢѻȲ ᾬ ЛЄȴ ἔ 9

ц17 ȳ ȳῧ ȳ ӟц ȲẔ ᾬѿӥ

Ɫѻȴ ￼ 39 ц 67 ѿ ц Ɫ

ѻȲ ᾬ ҏȴ 
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ῶ8 Ὥ П ᵂᾬц ᾬ Ѡה ῶ 

֤  ֮ᵿ ᵂᾬ  

ᾬ 

Ѡ

 ה

76  Ὥ Ӡ ḋ

10 Ч 38  
ѳ   

60  Ὥ ḋ1

9  
љⱢѻ  

77  Ὥ ḋ6

19  
љⱢѻ  

80  Ὥ ╟ ḋ

18 279 
љⱢѻ  

ἔ 9  Ὥ ἔ

17-2  
/   

Ὥ ἔ

17  
ἔ ᴞ 100 ῧ /ӟ/   

Ὥ ￼

39  

￼ Ѭᶠḋ 10  
 Ɫѻ 

Ὥ ￼

67  
￼ ∂ 35  

ӟ /Ὠ /

 
Ɫѻ 

үᴫ 1  Ὥ үᴫ  ◦ / מּ/   

 

 

Å Ὥ Ὠ ֥ᵂῂ 

ῶ 9Ɫ Ὥ Ὠ ֥ᵂῂП ᵂᾬц ᾬ Ѡה ῶȲᴯ

ὑ П’ ԉ Ὥ Ὠ Ӣ ֥ᵂῂѿ ц

ⱢѻȲ ᾬṼ ủצἬ Ȳ12ѣ~4ѣḕѡ Ӣ 10е ѿϱП

ᾬȲ11ѣц 5ѣḕѡ Ӣ 5~6е Ȳ6~10ѣḕѡ Ӣ 4~5е

ȲḕỂ 6 ѡȲѹẔ ᾬӭ›ѿ ᴩ М ᴟ ӣṞ

Ȳ∟ ᴩӥ ȴᴯ ὑҳ П’ ԉ Ὥ ҳ Ὠ Ӣ ֥

ᵂῂ ӞᴏȲḕщ 24Њ ᴩӞᴏПҒЏȲ ậӞᴏ ∟ПӞᴏ

Ӧ ֥П ѳ ᾫ ᴩ֫ןԛᵓӣȴ 
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ῶ9 Ὥ Ὠ ֥ᵂῂП ᵂᾬц ᾬ Ѡה ῶ 

֥ᵂῂ 

֤  

ᵂᾬ

 
ᾬ (ѡ)  

ӣ 

’ ԉ Ὥ Ὠ

Ӣ ֥ᵂῂ 

 

 

12~4ѣ 10е /ѡ 

11ц5ѣ:5~6е /

ѡ 

6~10ѣ:4~5е /ѡ 

ỂϚ~Ểг  

’ ԉ Ὥ Ὠ

Ӣ ֥ᵂῂ 

 юЛỆứ   

’ ԉ Ὥ ҳ Ὠ

Ӣ ֥ᵂῂ 

Ӟᴏ ѳ ( ᾫ ֥ᵂ) Џ 24Њ

ᵂȳ

ᾬ ϚṞ

ᵛ Ȳ

֥⇔ᵅ 

 

’ ԉ Ὥ Є֝Ὠ

Ӣ ֥ᵂῂ 

   - 

Ὥ Х Ὠ Ӣ ֥

ᵂῂ 

ῧӢ ֥ᾫ

Ȳ ЊЛ ֥ 

  

а Ὠ Ӣ ֥ᵂῂ     

ὧ◦֥ᵂῂ Ɫѻ  ỂϚ~Ểг - 

ׄὨ Ӣ ֥ᵂῂ Ɫѻ  ỂϚ~Ểг - 

’ ԉ Ὥ ׄứὨ

Ӣ ֥ᵂῂ 

Ɫѻ   - 

ԏὨ Ӣ ֥ᵂῂ  ᴞᴩ ᵂ ῑ

ῑ 

ЛỆứȲ

צ ᾎᶙԓ

Пᾭᾓ 

 

’ ԉ Ὥ Ὠ

Ӣ ֥ᵂῂ 

ӟὨ  10Ȳ ю ỂϚ~ỂХ  

ϟ Ὠ Ӣ ֥ᵂῂ Ӟᴏ ֥Ӧᾫ ᴞᴩ

 

ỂϚ~Ểг  

І Ὠ Ӣ ֥ᵂῂ   ỂϚ~ỂХ - 
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Å Ὥ ₇ҒЏ  

֯ Ὥ ₇ҒЏ иȲӐ ▲ҏẒ ẓצ ᾬП

Џ Ȳֽῶ10ἬӱȲиᵑⱢ♄ϩὧ ῖԌצ еҨц֤⅞ ₇

צ еҨȲᴯὑ Ὥ ὧ П♄ϩὧ ῖԌצ еҨѻ ᴩּמ

♃ц╚ Ȳ∟ ᴟүМӀ ᴩ әᵂ Ȳ֯ 12ѣ~4ѣ

ᾼ ♃ц╚ ᵂ ∟Ȳḕѡּצפ 10 е П ц

ӢȲ ᴩ Ѡהѿҵ♆Ṟ ᴟӥ ᴩ ῑȴᴯ ὑ Ὥ

ἔ П֤⅞ ₇ צ еҨѻ Ӣ ṗ ȲT Ẕ ḕѣӢ 1~2

װȲḕװ ӢПṗ פּ 1~2е ȲӦ ֥П ᴞᴩןậȴ 

 

ῶ10 Ὥ ₇ҒЏ П ᾬ Ѡה ῶ 

₇ҒЏ

֤  
ᵿ ₇ ᵂᾬ  

ᾬ

(ѡ) 

 

 ӣ 

♄ϩὧ ῖ

Ԍצ еҨ 

Ὥ ὧ ᴫ

392↑ 77  
מּ  

מּ / מּ

ȲѩẂЛϚ

( …) 

12~4ѣ 

10 е /ѡ 
Ϛ~Х 

ӥ ῑ /

ҵ♆Ṟ  

֤⅞ ₇

צ е

Ҩ 

Ὥ ἔ МӖ

ḋМӔ 12  
ṗ  ṗ  1~2е  

ḕѣ 1~2

 װ

֫ᴞ

ᴩןậ 
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Å Ὥ ү еҨ(ῲᶠ ) 

Ӧϱ ῀Ȳ Ὥ ӡ Ɫ Ὥ Пᵂ

ᾬȲ֪ױӐ ӡ ᴩ ▲Ȳֽῶ11ἬӱȲү еҨ

ὑ Ὥ ῲᶠ ῲᶠצ ȲⱢү еҨ ԓү׀ ϡП Ȳ

ү Ϣ ῶӱ Ɫḕ12דѣ~3ѣȲḕѡ Ӣ 700פּ

е Ȳү еҨП 100%ᴩԛᵓӣȲЄ и ᴩצ ῑȲ

Ғӡ ᾼ Ғ Ȳю ԌӦ ᾫ ῏ѿ 1е 600~700а Ȳ

ᵶ ếṷ иȲצᵗὑṵѳӢ ȴ 

 

ῶ11 Ѡה ῶ 

֤  ₇ ᵂᾬ  ᾬ (ѡ) ӣ 

ῲᶠ   ӡ  
12ѣ~3ѣ 

700е  
600~700а/е  
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Å ֥иέ 

֥ϱ ▲ ὨȲ ҏ ᾋ Ể Ҡ

ֽῶ 12ȲṳṼ ᾋ ᶧȲ ῺП Ṽᶧ

Ɫȸ Ӳ ᴩȳ’ ԉ Ὥ Ὠ Ӣ ֥ᵂῂȳ♄ϩὧ ῖԌ

צ еҨȳᴫ Ὠ Ӏ цү еҨῲᶠ Ȳ иᵑⱢ 7.8 kmȳ

8.2 kmȳ13.3 kmȳ26.1 kmц29.3 kmȲ֢֮ ПиӁֽ 4Ἤӱȴ 

ѿ Ể 10еṭвҠậ Ȳ̓͂Ҡ ɦ Ӳ ᴩɧ

ɦ’ ԉ Ὥ Ὠ Ӣ ֥ᵂῂɧϡ Ȳ֯ 6~9ѣ Ȳ

Ԛּפ 5~7е /ѡȷ֯ 5ѣц 11ѣ ϡѣ Ȳ

Ԛּפ 6~8е ȷ֯ 12ѣ~5ѣ Ȳ Ԛּפ 11~12е

/ѡȴ 

ҫϚѠ Ȳ ᴕ ᾼ ⇔Ȳ⁄╥ѿɦᴫ Ὠ Ӏ ɧ

Ɫ Ԓᴕ Ȳᵀ ᾃ Ὠ Ӏ Ἤậ П ╥ᵡצ сᾋ

ᾼ ὨȲױ ὑ װֵ Ȳṳὑ ⅍ ᴩ BMP Ȳ

ѿ Ὑ╥ᵡҠ сᾋ ȴ 
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ῶ12 ᾋ Ể Ҡ  

ᴯ֤  ₇ᾬ  
ḕѡ ᾬ  

(kmɏ 1ѣ 2ѣ 3ѣ 4ѣ 5ѣ 6ѣ 7ѣ 8ѣ 9ѣ 10ѣ 11ѣ 12ѣ 

Ӳ ᴩ  1~2 1~2 1~2 1~2 1~2 1~2 1~2 1~2 1~2 1~2 1~2 1~2 7.8 

’ ԉ

Ὥ Ὠ

Ӣ ֥ᵂ

ῂ 

/ӡ  10 10 10 10 5~6 4~5 4~5 4~5 4~5 4~5 5~6 10 8.2 

♄ϩὧ ῖ

Ԍצ еҨ 
מּ  10 10 10 10 - - - - - - - 10 13.3 

ᴫ Ὠ Ӏ

 

֥

ᾬ 
5.39 7.10 7.43 8.95 10.18 10.93 9.70 8.41 9.01 6.04 7.40 6.42 26.1 

ү еҨ 

ῲᶠ  
 700 700 700 - - - - - - - - 700 29.3 
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4 ᾋ Ể Ҡ ẁԚ ПиӁ 

 

Ӧ ▲ ὨȲ Ϡѿ П Ȳ֯ Ὥ֮ Ể

ȳѬὨӫ ֥ Ὠ Ȳ ᴩ ἤиέ ȴ

ᾼצ ᵶ ѩ ἤȲ∂Ӵכ ἤ Ȳ ẁԚ

Ԉ ᴕȴ 

ṿӣ ֥ ( ẞᾼ ᾬ) ᴩ ȲKӐ ѻ

ӣ W.F.Owen(1979)ПӢоӧ (Biochemical Methane 

Potential, BMP)Ȳẃ ᴷ Ȳ ѱֽ 5Ȳ☼ ӱ ֽ 6ȴ

ⱢỆᶮᾬTS ⇔5 %֥ Ȳậ 160 mL 40 mLᴟ

250 mL BMPᶮ МȲṳҒϤS1ȳS2 Ȳѿ(иֽῶ13כ)

1и Ȳ ᵬ ∟⅔ ȲὍ ὑѬ ⌡ 35 oC( М

ч )Ȳṳ ḕѡᾋ ȲⱢ 20щȴ ḇ∟ȲὊ

ᴩCODtȳCODsȳSSếVSSиέȴ  
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ῶ13  

ӭ כԌ ⇔(g/L) 

S1 

K2 HPO4 12 

KH2 PO4 7.2 

NH4 Cl 20 

(NH4)2 HPO4 20 

MgSO4ʂ7H2O 3.6 

CaCl2ʂ2H2O 2.4 

CoCl2ʂ6H2O 0.72 

NiCl2ʂ6H2O 0.72 

MnSO4ʂ4H2O 0.6 

CuSO4ʂ5H2O 0.2 

FeSO4ʂ7H2O 0.8 

S2 Na2Sʂ9H2O 20 

 

5 BMP ѱ 
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6 BMP☼  

ṿӣ2 ֥ ( ӫȳ ӫ) ᴩ

ᴷȲ20щ ֽ 7Ȳѿ ếὨ ᾬЛ֝ ѩ(1ȸ1

2ȸ1)ᴩ Ȳ Ὠֽ 8 ῶ 14ἬӱȲ ᴩ ⱢḖ ԈϚ

Ȳ֪֢ױ ꞋҒϤ֝ד ᾼ ⇔Ȳᵀ ӫ ὔ Ӣ Ȳ ⇔

Ḗ ЄȲ֪֯ױῶ14Мᾼ ᵅὑ ӫȲӦױ ῀Ȳ ὔ

ᾼ Ȳ Ϡ C/Nѩ ПҵȲ ᴕ ҒṜ ᾼ ⇔Ȳѿ

ᵍ ӢȲ Ὠȴѿ ȸ ӫ ѩ1ȸ1Пѩ

Ҡ 0.89 m3/m3-dayȲדѩὑ Ϛ П Ȳ ҒϠ29.59 %Ȳ

ӱԚ ѩ Ϛ ᾋ ( Ғ 9 %~30 %)ȳѩ

сȴ 
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7 ӫȳ ӫԚ П  

 

 

8 ɔ ӣ ӫȳ ӫԚ Пѩ Ὠ 
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ῶ14 ɔ ӣ ӫȳ ӫԚ П  

ԛṿӣ6 ֥ ( ȳ ȳּרӢ ȳ ֥ ȳ

ȳᴫ ֥ Ὠ) ᴩ ᴷȲѿ ế ᾬЛ֝

ѩ(1ȸ0 2ȸ1)ᴩ Ȳ20щ ֽ 9Ȳ Ὠֽ 10ῶ

15ἬӱȲῶ15ᾼ֢ Ԛ Ȳ C/NѩꞋ ὑ15Ȳᵀ

ᾼ Є иꞋѿ ׀ Ȳ֯ױⱢЛὔⱢ Ӣᾬи Пᾬ Ȳ

ᾋױ֪ ᵅȴѿ ȸᴫ ֥ Ὠ ѩ2ȸ1Пѩ Ҡ

0.88 m3/m3-dayȲדѩὑ Ϛ П Ȳ ҒϠ11.87 %Ȳӭ›

Ὠ ӱȲᴫ ֥ ὨҠ ֪ כ ȲẔ C/N Ȳ֪ױԚ

ᾋ ȴῶ14ῶ15ᾼԚ ⱢЛ֝ ᴩȲ

ᵀḕϚ᷅װ ҒП ⱢỆứȲᵀḕ᷅ ᾼ

Л ד Ȳ֪֝ ױ ӣ֝Ϛ᷅װᾼ ὨדФѩ ȲЛ֝᷅װᾼ ὨҠ

֪ϱ ֪ᴖ Л֝ᾼכ ȴ ᾬ ᵶ Ȳ Л

ὔ и ᵓӣȲ֪ױӐ Ὑד⇔Ȳ ӣ Ғѳ Ȳ Ғ

Ṇ вҠи П ӢᾬȲ ѿ ᾬԚ ᾼ

ȴ 

 
ȸὨ

ᾬ  
CȸN  

ѩ

(m
3
/m
3.
day) 

Ғ  

(%) 

Ϛ ( ) 1ȸ0 20 0.68   

ȸ ӫ 1ȸ1 23 0.75 9.35 

ȸ ӫ 2ȸ1 22 0.74 8.74 

ȸ ӫ 1ȸ1 21 0.89 29.59 

ȸ ӫ 2ȸ1 20 0.80 16.43 
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9 ᾬԚ П  

 

10 ɔ ӣ ᾬԚ Пѩ Ὠ 
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ῶ15 ᾬԚ П  

 ȸ ᾬ  CȸN  ѩ (m
3
/m
3.
day) Ғ  (%) 

Ϛ ( ) 1ȸ0 20 0.80   

ȸ  2ȸ1 16 0.57 -33.72 

ȸ  2ȸ1 16 0.53 -39.59 

ȸּרӢ  2ȸ1 15 0.61 -26.60 

ȸ ֥  2ȸ1 15 0.44 -51.83 

ȸ  2ȸ1 14 0.48 -45.82 

ȸᴫ ֥ Ὠ 2ȸ1 22 0.88 11.87 

 

ѿ ד106 Ὥ ›ϫЄ ᵂᾬ Ἠ ᴩ ᾬ

П ᴷȲ›ϫЄ ᵂᾬП ᾬ Ɫ23,954е ȲẔМѿד/

ῧӢѩẂ (51.7 %)ȲװПⱢῦ (26.29 %)цӡ (5.95 %)ȲױϮЄ

ᾬᴾ›ϫЄ ᾬּ84פ %ȴ ᵂᾬⱢӡ ȲᵀБ

ҟоצ ȲЛὔậ ȴᴟὑ ῧӢȳῦ цӡ ȲЄ иⱢ ֮

Ȳ Ϣן Ȳ֪ױӼЛὔậ ȴ ᾋ Ể Ҡṿ

ӣԚ Пẃ ȲṼ ῺṼᶧⱢȸ Ӳ ᴩȳ’ ԉ Ὥ

Ὠ Ӣ ֥ᵂῂȳ♄ϩὧ ῖԌצ еҨȳᴫ Ὠ Ӏ цү

еҨῲᶠ ȴᴫ Ὠ Ӏ П ᾬӭ›ⱢҀ ỗ ȲӐ

Ҡ ẦᵗẔ и ᾬȲױⱢ Ҡᴩậ Є

ᾬᾼѠᾎȲ֪ױ ᴫ Ὠ Ӏ П Ὠ ᾬ ᴩ ȴṿӣ 2

֥ ( ӫȳ ӫ) ᴩ ᴷȲ Ὠ ӱ

Ԛ ѩ Ϛ ᾋ Ȳѩ ֯ѿ ȸ ӫ ѩ

1ȸ1Пѩ с ֵȲҠ 0.89 m3/m3-dayȲדѩὑ Ϛ П

Ȳ ҒϠ29.59 %ȴԛṿӣ6 ֥ ( ȳ ȳּרӢ

ȳ ֥ ȳ ȳᴫ ֥ Ὠ) ᴩ ᴷȲ Ὠ ӱ

Ϡ ᴫ ֥ ὨПҵȲẔ҃Ԛ ᾼ Ȳ֥ Ꞌ

Ὑ сȲ֯ѿ ȸᴫ ֥ Ὠ ѩ2ȸ1ѩ צ сȲҠ

0.88 m3/m3-dayȲדѩὑ Ϛ П Ȳ ҒϠ11.87 %ȴ 
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֥ оѬ ᶾ ế ֥ Ṇ Ȳ Ԛ ạ

аȲɦ ɧϚ ᾼứ Ἤ╓Ɫ ṶԈᾼ ḟѠהѿצ ᵒ

Ṇ ᴞ оᾼ Ἤכ Пғ ӭᾼ(ֽ ӐѿϢЏѠהȲ∂ӴП

ạ а Ϣ Ю ᴩ ᴩ)ȲҔ╗ȸ Ệ (Ệᾭ

10 L)ȳ ( ᾭ 10 L) ᾬ (ᾇᾭ 10 L)

ᵌϩ Ȳѹḕ צ Ἧ ѱȲṿ ⇔ᶁл ᵍḛ

Ȳṳ ♣(1200 mL/min)ᾬ ᴟ5 LП ֥ Ȳ

ᴩ ȴ ᵂ☼ (ֽ 11Ἤӱ) ȲӦϢ Ю Ȳֽ 12

13ἬӱȲ Ṇ ѱ ֽ 14ế 15ἬӱȲ צ

э 12 mmП ֽ 16Ȳ ᴩ ứ ᵂȲҠ Ԛ

֥ ᾼ ѩȴ  

11ӱϢ Ю ứ ứ ∟П Ȳ ӱ ạ

аԈ ᾭ (аԈ ⱢᴊᴥȲ Ɫ ᴥ) й ┬ϯ

∟й ᴟẔ҃ (њ /ứ )Ȳ ứц ᶙכ∟ ӱ

ɦṆ ɧ Ȳ ∟Ṽ ᶧ Ȳᶙױ∟כ ҷȴɦҏ

ɧ ֯ ֥∟ҏ Ȳ ∟Ṽ ứ ҏ ȴ 

12ӱϢ Ю ᾼњ Ȳњ Ṇ ạаԈȲ֯ᴞ

ᵂ Ȳњ аԈЛҠ Ȳ ᵍ ạᴯ ắД ȴҠ ứ֢♣ П

ҏ Ȳ(mL/min 900פּ% mL/minȳ50 1800פּ% 100) Ӕ Ϥ

֢♣ Пҏ ȴ 13ӱϢ Ю ֢ᾬ П ѩȲ Ϥ

ᾭᾬ ᾇᾭᾬ Ȳṳᴞ Ệᾭᾬ Ȳ

Ṽ 11ȳ 12 13Ϣ Ю П ᵂȲ כ C/N >15ȷTS 

>5 % °10 %ȳ ѐЉʾ15 mm ȴ 
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11 Ԛ ạ а☼ ӱ  

 

 

 

 

 

 

 

 

12 Ԛ ạ аϢ Ю ӱ  
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13 Ԛ ạ аϢ Ю ứӱ  

14 Ԛ ạ аṆ  
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15Ԛ ạ а  

16Ԛ ạ а  



45 

 

B. ֥ Ṇ ∂  

֥ ἤ ∂Ӵ☼ ӱ ֽ 17Ӧ ▲ ὨȲ

Ϡѿ П Ȳ֯ᴫ Ὠ Ӏ ế  ῺѬὨᴩ

ȳѬὨӫ ֥ Ὠ Ȳ П ȳ Ȳѿᵓ ᴩ ἤи

έ ȴ ἤиέ ӭⱢ Ệ ᾬTS(%)ȳ ἤỆ ᾬVS(%)ȳа

иέȸ C(%)ế N(%)Ȳ ᾼצ ᵶ ѩ

ἤȲ∂Ӵכ Ȳ ẁԚ Ԉ ᴕȴ 

 

 

 

 

 

 

 

17 ∂Ӵ ֥ ἤ ☼ ӱ  

֥ ἤ Ȳ ₇иᵑⱢ ӫȳ ӫȳӞᴏ ȳ

֥Ὠӫȳ ᶠ ȳ ȳ ȳּרӢ ȳ ֥ ȳ ȳᴫ ֥

Ὠ Ȳ ᶮה ѱֽ 18Ȳиέ ἤП TS%ȳVS%ȳC%

N%ȴ 
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18 ᶮה ѱ 

 

 

Ӣרּ  ᴫ ֥ Ὠ 

  

ӫ ֥Ὠӫ 

  

ѬὨ ᾬᶁ о ᴫ Ὠ ᾬᶁ о 
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ᴩ иέTS%ȳVS%а иέ(C%ȳN%)Ȳ иέᶮֽה

19ӱȲ Ὠֽῶ16ῶ17ἬӱȲ VS/TSӂᶁ֯0.8~0.9Ȳ

ӱ צ ᾬᵶ ȷ ἤиέ ὨẃכȲѬὨӫ ПC/N֯20

ѿϱȲ ПC/N֯10ѿϯȲ ПC/NⱢ30Ȳ ӱѬὨӫ צ

ᾼ ѩȴ Ӧ П ἤ ȲѿᵓԚ ᵂП Ԉ ᴕȴ

AȳBȳCȳDꞋⱢ֝Ϛ ᵀЛ֝ѡ Ἤ Ȳ֪Ɫ C/N

ὔắ ᾫ Ӣ ᾭᾓȳ ѠȳḤ♃ ῟ᾼ ֪ ᴖצἬ

Ȳ֪ױӐ Л֝ Ȳ ᴩ C/NѩиέȲӑẃ

═ иέȲѿ∂ӴẔד ȴ 

  Ӧ Ὠ ῀Ȳ ᾫ ӢП ⱢϚ ὔ ᾼ

Ȳד ᴖṕȲԚ ᾼ Ɫכ― ӑẃ ᾼѻ ֪ Ȳ

Ȳױ֪ C/Nѩ ᾬȲ Ɫכ Ṿ ᾼ Ԓ ȴ 

  

  

TSиέ 
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19 иέᶮה  

  

а иέ 
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ῶ16 ӫȳ ӫȳӞᴏ ȳ ֥Ὠӫȳ ᶠ ἤи

έ 

₇֤  ӫ ӫ Ӟᴏ  ֥Ὠӫ ᶠ  A B 

иέ

ӭ 

TS(%) 

ӂᶁ 11.99 5.36   10.54 95.3 35.83 28.12 

VS(%) 

ӂᶁ 11.51 4.37   9.85 83.9 32.1 26.61 

VS/TS 0.96 0.82   0.94 0.84 0.9 0.95 

N(%) 

ӂᶁ 1.50 1.83 2.77 1.55 1.57 2.32 1.58 

C(%) 

ӂᶁ 41.19  40.13  42.24  45.32  42.12   45.88 46.21  

C/N 27.41 21.90 15.22 29.25 26.82 19.79 29.25 

 

ῶ17 ȳ ȳּרӢ ȳ ֥ ȳ ȳᴫ ֥ Ὠ

ἤиέ 

₇֤ Ӣרּ     
֥

 
 
ᴫ ֥

Ὠ 
C D 

иέ

ӭ 

TS(%) 

ӂᶁ 15.79 7.23 3.192 7.062 6.972 10.94 29.97 32.02 

VS(%) 

ӂᶁ 13.12 6.269 2.889 6.093 5.531 10.17 27.87 29.44 

VS/TS 0.83 0.87 0.91 0.86 0.79 0.93 0.93 0.92 

N(%) 

ӂᶁ 1.966 3.648 3.664 4.165 4.358 1.486 1.175 1.532 

C(%) 

ӂᶁ 37.54 39.91 39.89 38.13 34.57 41.78 44.13 44.56 

C/N 19.1 10.94 10.89 9.154 7.931 28.12 37.57 29.1 

   

Ṽ ֥ ᴷ ὨȲѿЛ֝ᾼ› ᶾ ( ᾌᴆᾇѬ

ȳ /Ѭ ȳ ȳҒ ) ∟ ֥ Ȳ ᴩ BMP ᴩ›



50 

 

ᶾ ᴷѩ ȴ ѻ ӣW.F.Owen(1979)ПӢоӧ

(Biochemical Methane Potential, BMP)Ȳẃ ᴷ оѬ ᶾ Ȳ

☼ ӱ ֽ 20ȴ ᶁ о∟ȲⱢỆᶮᾬTS ⇔5 %֥

Ȳ֯ › Ѭ ᶾ Ȳậ 160 mL 40 mLᴟ250 mL 

BMP ᶮ МȲṳҒϤS1ȳS2 Ȳѿ 1и Ȳ ᵬ

∟⅔ ȲὍ ὑѬ ⌡ 35oC( М ч )Ȳṳ ḕѡᾋ

ȲⱢ 20щȴ ḇ∟ȲὊ ᴩCODtȳCODsȳSS

ếVSSиέȴ 

20 › ᶾ BMP ☼  

 

 ɔ ӣѬὨ ᾬ Ԛ Ȳ 4 Ѭ ᶾ ( ȳ ȳ

ế ᾌ)Ȳ Ὠֽ 21ȳ 22ῶ18ӱȲ Ϛ ( )ȳ
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ᶁ оȳ 70 ÁCȲ2hrȳ  70 ÁCȲ17 hrȳ  pH 9ȳ  

pH 5 ᾌ 60ּהѩ иᵑⱢ 0.48ȳ0.87ȳ0.69ȳ0.77ȳ0.63ȳ

0.680.84Ȳ ѩ ѩᶁ о Пᾋ ϯ Ȳᵀ Ѭ

ᶾ ѩ ѩ Ȳ ᾌѬ ᶾ ѩ Ȳ 0.84 m3/m3-dayȲ

ӱ ᾌᶾ ᵂⱢѬὨ ᾬ Ԛ Пצ Ѭ ᶾ ȴ 

 

 

 

 

 

 

 

21 ếѬὨ ᾬԚ ҳ Ѭ ᶾ  

 

22 ếѬὨ ᾬԚ ҳ Ѭ ᶾ ѩ  
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ῶ18 ếѬὨ ᾬԚ ҳ Ѭ ᶾ Ὠ 

 
ȸѬὨ

ᾬ 
CȸN 

 

(mL) 

ѩ

(m3/m3day) 
Ғ (%) 

Ϛ ( ) 1ȸ0 20 1,902 0.48  

ᶁ о 1ȸ1 23 3,461 0.87  

 70ÁCȲ2hr 1ȸ1 23 2,776 0.69 -19.79 

 70ÁCȲ17hr 1ȸ1 23 3,088 0.77 -10.78 

 pH 9 1ȸ1 23 2,515 0.63 -27.33 

 pH 5 1ȸ1 23 2,720 0.68 -21.41 

ᾌ 60ּ1 הȸ1 23 3,348 0.84 -3.26 

 

ѿ ᴫ Ὠ ᾬԚ Ȳ 4 Ѭ ᶾ ( ȳ ȳ

ế ᾌ)Ȳ Ὠֽ 23ȳ 24ῶ19ӱȲ Ϛ ( )ȳ

ᶁ оȳ 70 ÁCȲ2 hrȳ  70 ÁCȲ17 hrȳ  pH 9ȳ  

pH 5 ᾌ 60ּהѩ иᵑⱢ 0.40ȳ0.52ȳ0.51ȳ0.52ȳ0.39ȳ

0.430.54Ȳ ѩ Ɫ0.4~0.54 m3/ m3-dayȲ ᶁ о Пѩ

ѩȲד 17 hr ᾌ60ּהҠ Ғᾋ 1~5 %Ȳ ӱ

17 hr ᾌ60ּהПѬ ᶾ ὑ ᴫ ὨԚ ȲⱢ

сᾋ П Ṿ Ԉȴ Ԛ Ϛ Пѩ

ѩȲד ӱԚ Ѭ ᶾ ҠὙ сᾋ ѩ ȴ 
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23 ếᴫ Ὠ ᾬԚ ҳ Ѭ ᶾ  

 

24 ếᴫ Ὠ ᾬԚ ҳ Ѭ ᶾ ѩ  
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ῶ19 ếᴫ Ὠ ᾬԚ ҳ Ѭ ᶾ Ὠ 

 
ȸᴫ

Ὠ ᾬ  
CȸN  

 

(mL) 

ѩ

(m3/m3day) 

Ғ

(%) 

Ϛ ( ) 1ȸ0 20 1,607  0.40   

ᶁ о 2ȸ1 22 2,063  0.52   

 70ÁCȲ2hr 2ȸ1 22 2,052  0.51 -0.53 

 70ÁCȲ17hr 2ȸ1 22 2,083  0.52 0.97 

 pH 9 2ȸ1 22 1,577  0.39 -23.56 

 pH 5 2ȸ1 22 1,724  0.43 -16.43 

ᾌ 60ּ2 הȸ1 22 2,172  0.54 5.28 

Ἤצ VS/TSӂᶁ֯ 0.8~0.9Ȳ ӱ צ ᾬᵶ Ȳиέ

Ὠ ӱȲѬὨӫ ПC/N֯20ѿϱȲ ПC/N֯10ѿϯȲ

П C/NⱢ 30Ȳ ӱѬὨӫ צ ᾼ ѩȴ Ӧ П ἤ Ȳ

ѿᵓԚ ᵂП Ԉ ᴕȴɔ ӣѬὨ ᾬ Ԛ Ȳ ᶁ о

ế 4 Ѭ ᶾ ( ȳ ȳ ế ᾌ) Ȳᾋ ϯ

Ȳ ӱԚ 4 Ѭ ᶾ ӑ сᾋ ѩ ȴᵓӣ

ᴫ Ὠ ᾬԚ Ȳ ᶁ о ế4 Ѭ ᶾ ( ȳ

ȳ ế ᾌ)Ȳ 17 hr ᾌ60ּהҠ Ғᾋ

1~5 %Ȳ ӱԚ 4 Ѭ ᶾ ӑὙ сᾋ ѩ Ȳ

╥֪֯Ѭ ᶾ ›ᾼᶁ оᵂ Ȳ ẞѬ П ὨȲѿ ԛ ᴩ

4 Ѭ ᶾ ∟Ȳếᶁ оᾼᾋ Ὑ сȴ 

⅍ѿ о (HRT=4щ)ế12 L (HRT=20щ) ᴩԚ

ה ȴ ⅍ ֥ Ṇ Ȳ о

ӂᶁ 12.6 kg-TS /m3-dayȲ ӂᶁ 2.01 kg-TS /m3-

dayȲֽ 25Ἤӱȴ 

ѿ(Ệ ᾬ ⇔ TS=5 %П + ֥ѬὨ) (Ệ ᾬ ⇔

TS=5 %П +ᴫ Ὠ)TSѩ2ȸ1Ȳӂᶁѩ иᵑ 1.71ế0.88  
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m3/m3-dayȲѿцỆ ᾬ ⇔TS=6 %֥ (5 %+ᴫ ὨȲTS

ѩ5ȸ1)Ȳֽ 26ӱȴ ⅍∂ӴПϮ◕הч (HRT= 6.7 щ)Ȳ

☼ Ɫ ῟Ệ и ∟ ⅍ ҏ☼ ( ѩ=2ȸ1)Ȳ

Ϯ◕הѩ Ȳֽ 27ӱȲӂᶁⱢ0.3 m3/m3-dayȲ ֥

Ԛ (Ệ ᾬ ⇔ TS=5 %П + ֥ѬὨ) Ϯ◕ה ế Є

ѩ 2.01 m3/m3-dayȴ 

 

 

 

 

 

 

25 ⅍ ֥ Ṇ  

26 ⅍ ֥ Ṇ ѩ  
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27 ⅍Ϯ◕הѩ  

¢ɦᾋ о ɧ 

A. о П ạ  

Ṽ ☼ Ȳ108ד⇔ о ạ Ȳ ӣὑ

30kWᾋ ȲẔ ֽϯȸ 

ứ ȸ30kW 

ϩ₇ ȸ3220דVȳ60Hz 

ϯ ᾋ ȸ17m3/hr @ᾋ ⇔55% 

ѐЉȸH1550 L2400 W1000 ( ᴯ:mm) 

ḖПᾋ ⇔>55%ȳ ḖПᾋ ᵶ ⇔<10ppm 

ᴖ ạ ⁄ҔᵶϮ иȸ 

a. ’ ғ Ȳ ֥ᵅᾒ ȳ Ѭ ȳᵅѬᴯ’ ḖȲ

ѿцATSᴞ ה њ Manualהȴ 

b. ∂Ӵ ạ П ғ Ȳѹ ⇔ʿ

1MB/sȴ 

c. ᶙכᾋ ї ạғ цᶙכᾋ і  

ạȴ 
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ɾ ’ ғ ᾼ  

כ ᶮȸᶙכ ’ ғ Ȳѿ ὰ ᵂ Ȳ SCI

ꜜ Ȳ ᵅᾒ ȳ Ѭ ȳᵅѬᴯ ’ ȲҠӔ ᵂ Ȳѿ

ц ATSᴞ ה њ Manual ҠӔה й ȴ 

’ ғ ȲҔᵶᵅᾒ (Low oil level)ȳ Ѭ (High 

water temperature)ȳɑ Ѭᴯ(Low water level) ȳ 55/66 Hz’ Ȳ(ה2ּ)

’ ḖȲѿцATSᴞ њ(ATS auto mode)ה (Manual mode)ה

й ȴ 

і Ɫ ᾼ Ȳ Ȳі Ḧּק♄ Ϸ ᾒ

Ȳ ᾼѬ ȳѬᴯ ᵅȳᾒ ᵅЛṜ ᾭᾓ Ӣ Ȳ

Ӑ Ȳ╝ ֻ’ ạȲ ṷ ᶮ Ӣ ȲṆ

ṳ ᾼᵛ Ȳ∟ ᾼ ATSᴞ Ἠњ

ה ᴩȲ╝ й њᴞ ȴה ὑ ṷғ ᾼ Ȳ Ὑֽϯȴ

Ԓ╥ Ѡ ֽ 28ȴ 

DSP

28335

RS485

UART

USB

Transfer

RS485

FPGA

Encoder

Interface

DA

Interface

PWM

Interface

AD

Interface

Protect

Interface

Power

GPIO

Interface

 
RS485

USB 

Encoder

DA

Power
Modul e

Encoder

Interface

EEPROM
I 2C

DataBus

ᵂЮ

SCI

SCI

Human

&

Machine

Interface

Controller

Interface

Cont r ol l er

AD

Interface
AD

SPI

ABZ

SSI

 

28 ғ Ѡ  
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ᶺ ѿDSP 28335ѱⱢ їȲ ѿFPGA и ҵ

Ȳ П Ҕᵶ ᾼ EncoderDAȲԛѿDataBus

DSPѱ ȴᴟὑ’ Ȳ⁄ SCIЮ UART ᴟ

RS485ȴ ’ ᵂ ȲDSP ҏ ӱȲ֯ױѿ

ὰȲ RS485Ȳ ᴟ Ȳѿ ӱ֢’ ᾼᵂ

ᶮȲ ’צ ғ ȴ 

 

 

29 ὰ  

29Ɫ ὰ ȲҢϱѠXDS510ⱢJTAG Emulator

ה ẞDSPѱȲҢϯѠⱢ ẁ Ȳ ẁ ὰ ᾼ

3.3Vȳ1.8Vȳ5V̓ ☼ ȴ 

ɾ ֢ ’ ғ њᴞ й  

Ӧϱ ᾼ ὰ RS485 Ȳ ’ ӱ

њᴞ й ᾼ Ȳ ғ Ӕ ᴩȴѿϯṼᶧ Ѭ

HWTȳᵅѬᴯLWLȳᵅᾒ LOPȳᵅᾒ LOPȳ 55/66 Hz’

Ȳѿϱ’ ạᶁ ạ Ȳṳ֯ вה Ἃ

ғה2ּ Ȳѿцᴞ Autoњ Manualᴩ ȴ  
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1.Ѭ High Water Temperature (HWT) 2ּה 

 

30 Ѭ HWT ӱᵂ ᴥמּ) и) 

2.ɑᾒᴯLow Oil Level (LOL) 2ּה 

31 ᵅᾒᴯ LOL ӱᵂ ᴥמּ) и) 
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3.ɑᾒ  Low Oil Pressure (LOP) 2ּה 

32 ᵅᾒ LOP ӱᵂ ᴥמּ) и) 

4. ɑѬᴯ Low Water Level (LWL) 2ּה 

33 ᵅѬᴯ ӱᵂ  
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5. ’  ה2ּ

 

34 ’ ғ  

6. ATSᴞ Autoњ Manual 

 

35 њ ғ  
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ɾ ⇔ 

כ ᶮȸѻ ӭȸ ạ П ғ Ȳѹ

⇔ʿ1MB/s 

 

ü Ṇ ▐  

 

36 ϩ Ṇ ᾼ Ṇ  

 

CAN и ӭ› иⱢẒ иȲ ϩ

ᴃ ϩ ȴ ᴃ Ӧ ϩ

☼ כ ᴯȲԛ CAN Ю ᾼ Ȳ
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☼ ᴟ Ȳṳה ӱᴟ Ϣה ϱȴ 

Ѡ Ṇ ▐ Ю ᴩ Ḗ Ȳṳᴕ

֢ IOПṿӣц ҉ ⇔Ȳ ᴖ ֥ П ѱȴᴖ

Ṽ ☼ ᴖ ᴩ ȴ 

 

ɾ ▐  

1. TI TMS320F28377Dї ạѻᾪ 

ϩ ҠṼ Л֝ᾼ ☼ Sensor֥ᴟױ Мȴᴖ

ї ạὰ ѻ ▐ ֽϯȸ 

TI DSP TMS28377D 200MH ⇔ 

ADC ѩ Ϥ -6V~+6VϤ, 16bitsέ⇔ 

DAC ᴯ ҏ -10V~10Vҏ, 12bitsέ⇔ 

CANBUS  2 CANBUS  

DIᴯ Ϥ 4 24V Ϥ Њ Ϥ ☼25mA 

DO ᴯ ҏ 4 24V ҏ Є ҏ ☼100mA 

 

2. TMS320F28377ѱ  

ậ ṿӣ TI TMS320F28377D ї DelfinoÊ 

ạ 200MH ⇔Ȳҳ 16bitsέ⇔ADC ѩ ϤȲ

Ϯ 12bitsέ⇔DAC ᴯ ҏȲẒ CANBUS ȴ

CAN ẃᴞן ạ Ἤ ẃᾼ ᴯ Ȳ ạ П∟Ҡ

Ẕ ן ȴ ạ ϷҠ ןẃᴞן ᾼ ᴯ Ȳ Ẕ ∟

ạ ȴ CAN ᴭЀ ȴDSPὰ TI 28377їғ

Ȳ Ể Ю ֽϯȸ 

(1) DI ᴯ Ϥ: 

DSP Ӑṝẓֵצ I/OҠѿṿӣȲӐ ὰṿӣᾼ

DSP28377DẔI/O ᴯⱢ3.3VȲⱢϠ ϤἨ ҏᴟҵ Ȳ

Ӈ ᵅ Ȳ֝ ϷӇ ᴕ Ẕ ⇔Ȳ֪ױ╚ ԏ ֥
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SFH620A-2X007ⱢаԈ ᵅ Ȳԛ Ϥ Ғϱ ᾌ ṳ Ғ

ѿ ᵅּטᾌ ȴ 

  

37 DI  

  

(2) DO ᴯ ҏ 

֝ ᾼDO ҏᾼ иȲϷӇ ᵅ Ȳṳѹᴕ

ҏ ☼ЄЊȲӐ ѿԏ ֥ PS2502LⱢ аԈȲ

ҏᴟ24Vȴ 

38 DO  

(3) AI ѩ Ϥ 

DSP28377в∂צẓצ 16 ᾼ 16bit ADCȲҠѿ Ϥ

ᾼ ѩ Ɫ16bitᾼ ȴ Ҡѿױ ᾼ ☼

☼Sensorậᴟ ȴⱢϠ ᵍ Д ₇ Ȳ Low 

pass filterᾌ ᵅ Ϥ Ȳṳ OP TL072OPA2344ᴩ
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ᴯ Ȳ ӦÑ 6.6V0-3.3כVѿ ֥DSPϤ 

 

39 AI Ϥ  

(4) AO ѩ ҏ 

DSP28377в∂צẓצ 3 ᾼ 12bit DACȲ DSPҏ

ᾼDAC Ȳ OPὍЄ Ӧ0-3.3VᴟÑ 10VȲѿѠ―

 

 

40 AO  
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(5)  

ậ  ï SENSORӣ 

SENSORӣ  

 

 

41 ғ  

֯ Interface Board ☼֫ Ѡ Ȳ ϤП Ɫ(-

15V~+15V)Ȳslew rateṼ 80KHzȲϱс Ɫ4.375usȲ

ҏ Є о Ɫ -15 V=>+15 VȲ Ҡ ẞ Њ slew 

rate=30V/4.375us=6.857 V/usȴTL072 Vcc+- Vcc-Ҡẞ36V

֥ ѩ Ϥ ȸ-15V~+15 VȲTL072ЊᾼslewⱢ8 V/us ֥

ȴ 
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ῶ 20 TL072  

 

 
 

 

(6)  

 

42 ☼֫  
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(7) DSP 28377DвҔᵶẒ CAN Module 

CANҠ ẃᴞṞן ạ Ἤ ẃᾼ ᴯ Ȳ ạ  

П∟Ҡ Ẕ ן ȴ ạ ϷҠ ןẃᴞן ᾼ ᴯ Ȳ Ẕ

∟ ạ  

43 CAN  

 

3. CAN Transceiverӣ(CAN TRANSCEIVER N65HVD1050-

Q1) 

CANBạ ẃᾼ ᴯ כ І Ȳ ẞ ☼

ᴩ ȴCANן ϷҠ ☼ ϱןẞᾼ І כ

ạ Ҡ ᾼ ᴯ Ȳṳ CAN ạ ȴ CAN 

Transceiver SN65HVD256ѱ CANBUSϱᾼ RXכ TXȲ

SN65HVDA1040A-Q1 EMC-Optimized High-Speed CAN Bus Transceiver
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ȸ ֥CANBUS ISO 11898ȴ 

 

 

44 CAN Tranceiver ѱ▐  

 

(1) CANBUS ▐ ֽϯ Ἤӱ 

 

 

45 CANBUS ▐  

120ɋ  Ҡѿ ᵅ ϱᾼ ĂEchoñế ю֪ױἬ Ӣᾼ

ȴ 

(2) CANBUS  

ѿ CAN2.0B (Extended Format) (Ἃᴼ Ɫ (ה ȲҠה ן

CAN2.0AӼҠ 29ᴯаן ᵑֿ(11ᴯаCAN2.0A+18

ᴯа CAN2.0B )Ȳ ṿӣᾼBaud Rate = 500Kbpsȴ 
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ῶ 21 CAN  

 

46 CAN ן  
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(3) ▐  

. CANBUS Ю  

CAN-BUS(Controller Area Network - ạ )֯ ạד1993

ứⱢ оISO 11898-1Ȳ ᾛᾼ ӣ֯Ṟӣ ІṆ ϱȴ 

CAN╥Ϛ ᴭԝẦứȲҠ ẁ ׄԓ цצ ᾼᵛ

ạȴḆẓ Ϡ Єᾼ ế Ԓ ᵒ ạȲ֯ ᾼ ạϯȲ

ᾼ ᾼḆⱢҠ ᴖצ ȴ 

֝ Ӑᾼכᵅצ ἤȲԛҒϱCAN ẁֵѻ ᾼ▐ Ȳ

ᴥȲ ᵑ ֥ṿӣ֯ѻṆ ἨІṆ ϯ ẁḆᶙ ₤ ȴ 

CAN╥∂Ӵ֯ ὑ ֣ Ầứᾼ ạ(broadcast 

communication mechanism) ϱȴCANứ ᾼв Ȳᵓӣ ᵑ

(message identifierȲḕ message identifier֯ МꞋⱢ Ϛ ϡ

ᾼ)ẃứ в ế ᾼ Ԓ ᴯȲѿ ᴩ ᾼ ȲCAN Ϡצ

⇔ᾼ ἤ ϩȲҠѿ֯╠צᾼ М Ғ ᴖЛӣ֯ ϱ

ᵂ Ӕ ᾼᵂ Ȳ− ᾼ (10KM)ȳ− ᾼ

(1M bit/s)ȳҠ ѝ ה Л ╓ứ ȳҠ ᾼ

ạȳ ẞ ∟Ҡᴞ ȳ ֯ ᾼ ᾓϯẓ

ᴞצ ҏᴭԝẦứиέᾼғ ȴ 

ᾼ ȲCAN BUSᴭԝẦứ(Basic Data Frame)ה

иέ иⱢה ה Ȳה ה ᾼ  Data)ה

Frame)ֽ 47 CAN BUS הȲ ѝᾼ Start of bit(SOB)ȳכиה

Arbitration FieldȳControl FieldȳData FiledȳCRC FiledȳACK Filedȳ

END of Frameȴ 
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47 CAN BUS ה 

ɾ Start of frameȸԉᴶ ה ỞᴯаϚứⱢ 0Ȳῶӱ Ḗ Ѡ

֫ẃȴ 

ɾ Arbitration FieldȸIdentifierⱢ11bitsѻ ғ ╥ ᾼ ᶧ

ԝȲ Њ 

Ԓ Ȳᴖ ԝӦID-10ᴟID-0ȲᴖID-10ᴟID-4ЛҠꞋⱢ

1ȴ ∟RTR(Remote Transmit Request) Ɫ Ἠ Ḗᾼᵒ ᴯаȲ

RTR=0ῶӱ DataҏҟȲRTR=1ῶӱ Ḗ Ѡ ֫ẃȴ 

ɾ Control Fieldȸ ạ◕Ӧ 6 ᴯа ╗ȲҔכ  ⇔҅ ếẒ

ẃᵂⱢ ’ӣᾼה ᴯаȴἬ ᾼ’ ᴯаӇ Ɫ0ȴ

ן Ӧ0ế1צἬן ֥֯Ϛ ᾼᴯаȴֽ 48ц 49ạ◕

ᾼIDEếRB0╥’ ᴯаϚứ╥0Ȳ∟ ᾼ4bitҬ ╥0-8Ȳῶӱ

∟ data◕ bytesᾼ ȴ 

 

48 Control Field -1 
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49 Control Field -2 

ɾ Data FieldȸἬ ᾼ ȲԒ MSBȲҬ 0-8bytesᾼDataȴ 

ɾ CRC Fieldȸ16bit CRCȲ ∟Ϛ DelⱢꜜứ ȲỆứⱢ1ȴ 

ɾ Ack Field ȸױⱢ ן ᾼ֫ ȲצẒ ᴯаȲ ∟Ϛ DelⱢ

ꜜứ ȲỆứⱢ1ȴ ғAck֫כן 0Ȳ⁄ ῀

ן Б ẞן ȴ 

ɾ END of Frame ȸ1111111Ɏ2ɏῶ ḇȴ 

 

. CAN ☼  аԈֽϯἬӱȸכ

a. CAN Controller 

Ҡ ẃᴞṞן ạ Ἤ ẃᾼ ᴯ Ȳ ạ П∟

Ҡ Ẕ ן ȴ Ȳ ạ ϷҠ ןẃᴞן ᾼ ᴯ Ȳ

Ẕ ∟ Ṟ ạ ȴ 

b. CAN Transceiver 

ҔᵶϠ  (Transmitter) ן (Receiver)һҠ ạ

ẃᾼ ᴯ כ І Ȳ ẞ ☼ ᴩ ן Ϸ
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Ҡ ☼ ϱןẞᾼ І כ ạ Ҡ ᾼ ᴯ Ȳṳ

ạ Ȳֽ 50Ϛ Transceiver в ᾼ ȴ 

 
Source: TI 

50 Transceiver в  

c. Terminator 

☼  ᾼғ ╥ ᵍ І‒ ֯ ☼ Ӓ Ӣч

Ȳ ☼ ϱ‒ ᾼ ứἤ 

Ḕ ҔᵶХ ȲиᵑⱢ: 

1.ẁ (Provide Data) 

2. (Send Data) 

ן.3 (Receive Data) 

4.▲ (Check Data) 

ן.5 (Accept Data) 
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CAN ☼ Ḕן ӱ Ȳֽ 51Ἤӱȴ 

 

51 CAN ắ 

 

.  

Ẓ CANBUS Node(CAN-A CAN-B)ᴟ֝Ϛ 500 Kbpsᾼ

BUSϱȲCAN-A ᴟBUSϱȲCAN-B CAN-Aן ҏẃ

ᾼ ȴ 

ɾ CAN BUS Ὠ 

Һ иέ ᾼA0 ϱCAN HȳB0 ϱCAN LȲ

֪CAN BUSⱢ ѹCAN HCAN Lᾼ ṳЛϚ Ȳ

╝ Ẓ иᵑ ᴟЛ֝ᾼPortϱȲṳ  A Port B Port ᾼ

ᴯиᵑ ứȲ ֮ ᾿ ᴟḦṞ  ל ϱᵛҠȴ ᾼ

ậᾭᾓȲֽ Ἤӱȴѿ 52М⅔Ҕ 1ᴖṕȲ Һ иέ

CANÆ ԝẦứиέ ȲҠᶶ ᾼ ᴩCAN BUS Ȳ ϱ

⅔Ҕԝῶ ӱȲҠ ᾼכҏḕϚ CAN BUSᾼ Ở ц⅔Ҕв

ȳ ȳCRCȲֽDIC = 0X8҅ῶ ⅔Ҕвᶈ 8 Ȳ
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⅔Ҕԝῶ ӱҠ ṓכ 8 Мᾼ ȴᵓӣӱᾌ BUS

ϱᾼCAN_HCAN_L ֥ẆȲֽϯ 53Ἤӱȴ 

52 ṿӣҺ иέ CAN BUS  

 

 

53 CAN ᾌᶮ  

ⱢϚױ ᾼ ֥ȲиⱢ Ȳ ׄԓ ▲ ȴ

CAN ⇔ ȴ
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ѠהȸӦϯ ᾼ IO ὰ ҏ Ȳ ᴟ TI

їὰȲԛӦCANBUS ὰ Ȳṳѿӱᾌ Ȳ

⇔ȴ 

 

54 CAN ⇔ ▐  

 

55 CAN ᵂ 
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56 CAN ⇔(ӱᾌ ) 

 

ѿCANBUSᴩ Ȳӱᾌ ᾼᾌᶮֽϱ Ἤӱȴ

ӱᾌ ҢϯṔ ӱ ȲҠ֯ȹX=996.4 nsвᶙכϚ bitᾼ

ȲӼᵛҠ֯1ּהв 1.0036M bitᾼ ȲϷ ╥ ⇔ 1M 

bps=1 MB/sȴ 
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ɾ ᾋ ї ạғ ȳᾋ і   ạ 

כ ᶮȸ ӣ ѱMC9S12XEP100Ɫ ї ạ Ȳᶙכ

ȲẔ ạғ ҔᵶṆ ȳ Ϥ‒ ȳ ѭ ȴ ᴩҳ

קּ   Ȳ П ֥ Ȳ ∟Ӕ 6Њ

Ȳ ֥ Ȳ 60 Hz ֥ ȴ 

1. ECU ғ  

ᾼ Ṇ ѻ Ӧ ȳ І ạ аɎECUɏế ᴩ

3 и ȴECUᾼғכ ╥ ן ᾼ Ϥ‒ Ȳṳ┬ ứᾼ ה

ᴩ Ȳ ҏ Ὠẞ ᴩ ȴ 

Ϥ ѩ‒ ȸ ὼ ϩ‒ ȳ› ‒ ȳ∟

‒ ȳ ⇔ ‒ ȳ  ᴯ ‒ ȳᵐ⁯Ѭ

‒ ȳ ⇔ ‒ ȳ ‒ ѩ‒

ѩ‒ Ю ẞ ѱᾼ ѩ Ϥ PADȴ 

Ϥ ᴯ‒ ȸҐ ᴯ ‒ ȳפ ‒ ȳṞ ‒ ȳῈ

Ḗ ‒ ȳ ϩ ֣ ‒ ᴯ‒ ᴯ‒ Ю

иᵑ ẞ ѱᾼ ϱȴ 

ECU Мṿӣ ᴯ ҏ ѱ TLE6220GPᵂⱢ ᾒ ȳ

Ғ ȳ ♃ ȳOBD ѿцEGRᾼ ȷṿӣ ᴯ

ҏFET ѱTPIC46L01цMOSFETɎVNS3NV04D-Eɏ

ѻכ ȳ ᾒ♣ ȳῈ ȳ ᵅ

ȳSVS ‒ ᾼ ȷṿӣTLE4208Ɫ≠ Ḕ

ᾼ Ȳ ѭ ạ ԈṿӣIGBTѱSTGB10NB40LZȴ 
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2.  

(1) ѱ ї и 

╥ Ṇ ᾼ їȲECUМᾼ ѱӇ

Ṝѿϯ Ԉȸғ Єᾼ╓҆Ṇ ȳ ᾼᵛ М ȳ ᾼ

Ϥ ҏ ϩȳ ֥ ᾼЏᵂ ȳ ừ Ȳ ֥ἤ ế ᾼ֪

ȴMC9S12XEP100Ϛ ѱѱвצ 1M byteᾼ Flashế 64 Kᾼ

RAM׀ Ὲ ȲẓҒ ғ Ȳ Ṝ ׀ה ế ứᾼ ḖȲ֪ױṿӣ

MC9S12XEP100ⱢECUᾼѻ ѱȴ 

MC9S12XEP100֯ ECUṆ Мӣẞᾼ ғ Ю ṓ Ϯ и

ᾼ ѱ Ѡ ȴ 

(2) Ṇ  

ѱᾼ ȳ ϩ ɎMAPɏ ц  ᴯ

ɎTPSɏ ╥ Ṇ ᾼ ѱ TLE4471כᾼ

ẞᾼȴ 

57МȲṆ ӣḦṞ ϤȲ Ӕ ᾼ

ϡ CR1☼∟ Ϥẞ ѱ TLE4471ᾼ Ϥ 3

ϱȴTLE4471Џᵂ Ɫ 5.5Vʲ40Vȴϡ ᾼ ֣ ἤ ẁ

Ϡ ч ἤ’ ғ ȴ C156ẞ ᾌᵂӣȴE1ȲE3 Ɫ ѭ

IGNᾼ Ϥ‒ Ȳӣὑ ạTLE4471╥ᵡ ҏ5V ц ứ‒

ȲR8’ ֯ IGN ȲE1ȳE3Ɫᵅȴ 

ECUṆ в ṿӣᾼ5V 9 ҏȴ 4ế17иᵑ╥

TPS ế MAP ҏȲ ᾌ ẞ TPSế MAPᾼ

ȴ 
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57 Ṇ  

 

(3) Ϥ‒  

¡ ‒  

ECU ᾼ ‒ Ҕ╗ȸῈ ‒ ȳῈ ‒ ȳ

Є ‒ ȳ ϩ ֣ ‒ ế ṞῈ ‒ ȴ‒ ᾼ

ȴӦὑ֝ד Ϥᾼ‒ ѱ б Ϥᾼ ӂЛ

п Ȳѿц‒ ֯ ֯׀ Д ֪Ȳ֯‒ Ϥ

MC9S12XEP100П› Ϥ‒ ᴩ ȴ 

Ϥ ‒ иⱢ ӂצ ếᵅ ӂצ Ẓ ȲᵛϱἮϚ

  VCC_BIGNⱢᵅ ӂצ ȲϯἮϚ   ֮Ɫ ӂצ ȴ 

ӂצ ᾼ ֽ 58Ἤӱȴ   R39 C48כᵅ

ᾌ Ȳ Ϥᾼ‒ ᴩ ᾌȲ Ϥ‒ ϱᾼ Д ȴ

∟ᾼ‒ Ϥ ѱᾼI/O Ȳӣὑᵒ ‒ ӂᾼ ᵅᾭ ȴ 
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58 ӂצ ‒ Ϥ  

ᵅ ӂצ ᾼ ֽ 59Ἤӱȴ   R33 C43כᾼ

ᵅ ᾌ Д ∟ᾼ‒ Ϥ ѱIO ȴ 

 

59 ɑ ӂצ ‒ Ϥ  

 

и ‒ ⱢҠ ȲҠ ṞEMSṆ ṿӣЛ֝ᾼ

 Ȳ ӂצ Ἠᵅ ӂצ ᾼ Ȳֽ 60Ἤӱȴ 
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60 ᵅ ӂҠ Ϥ  

 

¢  ₤ ‒  

 ₤ Ҕ╗ȸ ⇔ ȳᵐ⁯Ѭ ⇔ ȳ

⇔ ȴ Џᵂ Ȳ ᾬ ᾼЄЊḂ Ȳ

ᾼ ҵᾼ    П оȴһ ᾼ Ӑד Ȳ֝Ҭ֯ϱἮ

 ᾼ  ЄЊϱצἬ ᵑȴ 

ϯ ѿ ⇔ ⱢẂЮ ȴ 

 
61  ₤ Ϥ  

61М  R77  ₤ Ɏ Ẕ  ⱢRxɏÆ ɎR84

Л ɏȲ ϱἮи ᵂӣȴFREVAPᾼ ᾼ  Rx

оᴖ оȴR82ȳC62כᵅ ᾌ Ȳ ‒ ϱᾼ Д ȴ

FREVAPVIᾌ∟ᾼ‒ Ϥ ѱᾼAD ȴ 
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62МȲm ⁯ ⇔ ᾼϱἮи  Ҡѿ 348RȲ

Ἠ῏4KȴCLTSW ñ1òȲϮ Q2 ѦȲ  R43R51Æ ∟

ᵂⱢϱἮи  ȲCLTSW ñ0òȲϮ Q2 Ȳ  R43Л

ᵂӣȲϱἮи  Ɫ348Rȴ 

62 m ⁯  

£ ᴯ и Ϥ‒  

 ᴯ ếᾒ ᴯ ᾼв Ϛצ ᴯ Ȳ

Ḃ ᴯ ϱᾼ ᴖṿ Ϥ Ḃ ȴѿ  ᴯ

ⱢẂЮ Ȳֽ 63Ἤӱȴ 

 
63 ᴯ и Ϥ‒  
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Ӧὑ  ᴯ Ɫ ᴯ ȲἬѿ֯ECUМṿӣ220Kה

ᾼϯἮ  ѿ ю ᴯ ҏ ᾼ ȲR76ȳC61כᵅ ᾌ

Ȳ ‒ ϱᾼ Д ȴ ᾌ∟ᾼ‒ Ϥ ѱᾼ AD

PAD09ɎTPSVIɏȴ 

¤ ‒  

MC9S12Xӂ ECUМṿӣᾼ ₤‒ Ҕ╗ פה ᴯ

ȳ Ґה ᴯ ế Ṟה ᾼ Ϥȴ 

ECUЏᵂ פ ᴯ ếҐ ᴯ ‒ ӣὑᵒ Ϛּק

ϱѦ ц ứ ᾒȳ ѭᾼ ẘȴECU פ ᴯ ҏᾼ‒

ẞ ếפ ᴯ Ȳ Ґ ᴯ ᾼ ҏ‒

ẞҐ ᴯ ȴפ ᴯ ếҐ ᴯ Ϥᾼ

ӂЛ ᾿ ѱ ד Ȳ ∟ȲИ Ϥẞ ѱ

Мȴ Ґה Ȳֽ 64 65Ἤӱȴ 

Ґה 64 ᴯ  
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Ґה 65 ᴯ  

֯ 64МȲҐ ᴯ ҏ‒ ӦCAM ϤECUȲҠ

VCCϱἮȲἨ῏VCC_BIGNϱἮȲ ᾌ ∟ᾼCAMFI‒

ẞ 65Мѩ U3ᾼчד 2 Ȳ ד֝ ᾼ2.5V ᴩѩ Ȳ

֯ 1 ѩ ∟ᾼ ҏ‒ ẞ ѱᾼ Ϥ

PT0ɎCAMF1ɏȴ 

ṿӣ פה ᴯ ȲӣNCV1124DGᴩ‒ ᾼ ȴ

ֽ 66Ἤӱȴ ה ‒ Ӧ58XHIFIϤNCV1124

ᾼ 2 Ϥ Ȳ в ∟ȲӦ 7 ҏȲ ẞ ѱᾼ Ϥ

PT7(58XPOS)ȴ 

 

 
פה 66 ᴯ  

ṿӣ Ṟה ȲӣNCV1124ᾼ2 Ȳ

66ᴿȴ 














































































































































































































