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Ӑׁשṅ EPANETѬϩиέ Ὠ CAD
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◕› ∂ ֥үѬ

еҨ צ Ṇ ȲẁѬ Ṇ
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‍ ṅПשׁ◕
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EPANET .inp
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ש  
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Ӑשׁװṅӭᾼ Ѭ иέכὨᶶ

ᴞ о כ Ȳ ע
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έ ₤∂ ᶧȳ ֥ ЄЊ

Ԉ Ȳ ϤׁשṅиέȲѿᵓӑẃ
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Бὑ 3.2 ᴩד
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ҖѬ Ὼשׁדṅ ⱢӦ ᴞ о

∂ ᴯ ӢᾼѬ ₤Ȳṳ

Ѭ Ȳ ᴩ ₤ ӔȲѿ ӣ

ὑ֢ ᾼиέȲ∂ Ӑׁשṅ

Ҡ ҖѬ Ϣ Фӻ☼Ȳד Є

 Ὠȴכṅשׁ

ỗ ȲӐе
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ד 6ѣ 5ѡ ҖѬ

ɦᴞẃѬṶ

ϢЏ П ӣ

ɧ ӻ☼ׁש
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Ȳ МҖѬԒ

ӭ›ҖѬṆ Ҡ

ҏѬϩиέ ṳ

иέПғ Ἤצ

Ю ȲӐ ắ ṏ

ֵȲ 3.7 ц Ԉ

Ϯȴ 

 

ỗ  
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Ӑ EPANET∂ иέ∟ȲCAD

ᴞ оПׁשṅȲѿ оЏᵂ

╥‍  ṅȴשӣᾼׁצ

ỗ Ίứцќ

═ȴ 
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ᶦ ᴕ ֥ѬеҨӭ› צ Ṇ

ȳ Ṇ ȳ оᵂ Ṇ ȴ 

Ӑׁשṅ EPANET

Ὠכ CADᾼ Ȳ

ѿᴞ ȳ ᵂ

Ɫѻȴצ ֥Ẕ

҃Ṇ ӣȲỮ

‍ ṅПשׁ◕

ᾼȲ ὑ∟ ҫ

EPANET .inp

П ӭȴ 

´ ᵓ 

ỗ  
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Ӑׁשṅ╥ Ѭϩиέ Ὠ ᴩᴞ

оᵧ Ȳ֪ױиέ Ὠד ȴ

₤ ∂ Ȳ

ꜜ Ԉᾼ ứ иέ ὨȲ

╝∂ ỞỂ ∂ ᶙכṳ

ᴩ Ӕ∟Ȳԛ ᴩ ᾼѬϩ

иέȲ Ҡ ю֪ ꜜ Ԉ ứ

ὨЛӔ Ȳṳ ᴖ иέ
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Ӑׁשṅ…ѿᶙכ

EPANET∂ иέП

Ὠֽᴶᴞ ӱכ

Ὠ ȳҠ Пע

ṅשӐⱢׁכ

ᾼȴᴟὑẔѬϩиέ

ὨПӔ ἤȲ ֫

∂ иέ῏Пиέ

⇔ȴ 

10 

Ӑׁשṅ ᴞ о ȲẔה

ӭҔᵶѬ оȳ☼ о
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Ӑ QGIS
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Џ ṿӣȲᴕ ӭ› ᴯ

Ἤṿӣ ∂ QGIS

Бצ ẁҵ ғה ȲҠ ậѬϩ

иέכὨ INP ȲṳҠ ҏכ DXF

∂Ȳה Ӑ Ҡׁשṅ ҵ ᵡ╥ה

֥ ḖȲ Л ḖȲ⁄∂ ∟

Ἤ ᴞ о ה  Ғὑ

QGISȲ שׁ Ὠכ ᴯ֝Чи

ṹȴ 

֢а иᵑ

ҏȲԛṿӣ CAD

֢а ֥Ȳѹ֝

Ч ԛ ҫϚ

Ȳ ᴷ∟

Ғ֝ЧЏᵂ ȲӐׁש

ṅ ЛṼ Ẕ҃

ӂүȲ Ӵ ᵂᾼ
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Ўᴂ 
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үѬеҨ ѬẦ EPANETѬ

ϩиέכὨ ᴞ о ṅשׁה

ד ∂ Ȳ ᴕ 
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ṅѠᾎשׁ и╥ҠᴩᾼȲ֯ Python

צ צ ԈҠ ậ EPANETᾼ

node,elementц section ד ᴯ

ἤ ȲҬ╥ ὑׁשṅϢ ӭ›֯

ן ц ӣϱ ᵂ в Л

ыϠ (ῴḔϠ үѬ֢ ֯
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ӭ›ҖѬ ᾼ▐ ╥ EPANETᾼи

έכὨ ӱ֯WebGIS үϱȲֽṼ

ὨȲכṅשׁ EPANETᾼ

иέכὨ rpt Ɫ DXF ה

(AutoCAD Ȳ(ה Ϡ ᵧ

ᶮ Ȳ ὑиέ∟

Ὠכ ҫҵⅎ оȲҠ ╥Ӑ ṅשׁ

ᾼв Ȳ ᴕ ֽὨ╥ ᾪᵂ

Ȳӑẃ ֽᵂ Ṇ Ḃᾪ(

֯╥Win11)ȲӑẃсᾪⱢ 12 Ҡ

צ ֥ ה Ӕᵂ ȴ 

ӐׁשṅѬϩиέכὨ

ᴞ ҏ ȲБҠ

Ṽ ứ֝Ḕ ֢

иέ ҏȲЛ

ὑ ᶮȲӼ

Л ҫҵⅎ оȴ 

Ӑׁשṅ ѿה

PythonⱢПȲ Ӵ

ᵂה Ȳѻ ╥

ѿ‍ ҵ

Ѡה ȲҠѿ
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Ḃᾪ ӢПḂᾪ

ȴ 
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ᵂ Ȳ ẞ֝ϱᾼ ȴ 
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ᴶ иέכὨҒ
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ѝ  

ỗ  
15 

∂ ֯ӑẃᾼ МȲה Ԓ

ᾼ☼ ϩ ҏ▲ ᾼ Ȳṳ

Ϥ М ȲѿѠ―ӑẃ Ừ

ᵂ Пѩ ȴ 

Ӑׁשṅ Ɫиέכ

Ὠ Пᴞ о

Ȳᴟὑиέ

Пѩ ,

∂ иέП ӣ

ȲҠӦиέϢ ᴞ

ᴩ ȴ 

ᵦ  

ỗ  
16 

Ӑׁשṅ ֯ ḟѬϩиέ∟

ẞ CADᴞ ᾼכὨȲ Ẕ

 ȴכ

ỗ Ίứцќ

═ȴ 
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ᴕ ֢ỗ ᾼ ṓ(Ҕ╗Ẓᴯӑҏ

ỗ ᾼ ṓ)ȲСѿ ᴕ

ӔȲἨԝϤӑẃ П ӭвȴ 

ȴ 

2 

֥֢ỗ ᾼ ṓȲ М ᵫСѿ

Ȳ ═ ᶙכ∟ ṅṳṼשׁ ứ

ҏ Ӓ ᵫȴ 

ȴ 

ᵦ  

ѻԉỗ  

1 

ќ ῀еᵉὑүѬה ӂ

үȲ ֝Чᴞᴩϯ Ȳṳὑ

Ḃ Ἠ Ғғ ҏ∂ Ȳ

Ӵ ṏֻȲ Ϣϫи ֝Ȳᵀ ϤϢ

ᴿѾЛֵȲ∂ Џ  ֵҒ

Ω ȴ 

Ӑ ה е ὑүѬ

῀ ӂүҵȲ

ὑ ה Ӕᶙᶔ∟Ȳ

ѻ ‒ ֢ Џ

Ȳ ṿӣȴ 
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ᴩӐ Ṇה Ἤ ᵂ ц

Ȳ∂ ֯ѝМ ᵂ ȴ 

ᵂ ц

⁄ȲБẆ ᵂњҌ

ὑ Ԉҳȴ 

3 

∂ ֢ Ẃ￼ Ȳֽ: ȳ

ȳѬ ꜙᴟֵ иέ ᾓ

Ԓᴩ Ȳѿ ṿӣ῏Ϡ Ḇ ὔ

ᵂȷ∟ ∟ Ӣᾼ ∂ ԛ

оȲЛ ṿӣ῏њ CAD

ȴ 

Бὑ֢ Ẃ Ὑѝֿ

Ғ￼ ὙȲ

P63ᴟ P66ȴ 

ỗ  

1 

P43Ȳ ц иέṿӣᴞ

∟‹ה Ἤ Ȳ Ἤצ

Ẫӂᶁ Ȳӑṿӣᴞ Ἤ

ȲẔ Ẃ 3Ɫ ᴟ 43и Ȳ

ῶ 9ᵧ (45)ЛϚ Ȳ

Ӕȴ 

ỗ ȲБԓ

ѝ Ӕṳ

Ȳ P59ῶ 10ц

P61ȴ 

2 
P37 11 Ẃ ד2 Ȳ ᴟ

P36 Ẃ 2ϯ ȴ 

Б Ӕᾪ Ȳ P40

 13ȴ 

3 

P39ȲӐ ῀ Ṇ

Ȳ Ӑ ᴷṿӣ῏∂ Ҡᴩ

ԝϤϯװḂᾪᾼ ḖȲ∂ ҉

Б ҉ Ṇ ֫

ӭ Ȳ ῶ

8(P45)ц  
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ṓ Ȳ ᵓẓ ᵧ ṿ

ӣ῏ כ ȴ 

16(P46)ȴ 

4 

Ӑׁשṅ Ӵ ᵂ python ה

цṿӣ῏֫ Ȳ

ȳ Ӕ ἤȲ

Ϣ Џᵂ Ȳѹ ᴷϚדҠ  ע

453,930аϢṶכӐȲⱢ֪

ᴯо ₤Ɫӑẃ Ȳ∂ ӑ

ẃ Ϥ ᴷ ПҠᴩἤȲ‚ṿ

Ḇה ֥ Ḗȴ 

Б Ϥ П

Ȳ ȲṿӣӐ

ȲҠ∟ה ю

339еџП Ȳ

6.3.5 Њ ȴ 

ѵ ╜ỗ  

1 

P21ῶ 3.C ῶȲ∂ Л ӣ

Ἠ ӣᾼ ṳҒϤ HDPEȳ

PCCPȳPSCPȳHIWPȳSSP Ḋȴ 

Бᵔ юӣ Ȳ

’ үѬеҨ ӣ

Ȳ ῶ 3ȴ 

2 

P36.P37 ᾼ ⇔цҠ ἤצḥ

צ ᾎ ? ֽὍЄכ A3?ȴ 

֪ ЛṜ כ

Ɫ ѱ ⇔Л

ṜȲБ֯ ѻה

Ғ ᾼ

ғ Ȳṳ ᵫ М

ᾼ ḂⱢԝ֙

A3ѐЉȲ P39ᴟ

P41ȴ 

3 

ὑ ϡ ѝ ֫ Ἤ цᾼ ֽ

DXF2EPAц QEPANETѿцWATERGMS

ẔἬᵧ ᾼ ὨҠᵡ P36, 

P37ᾼ Ẃ Ὠ Ϛѩ ,ѿ Ẕ

ӣἤȴ 

DXF2EPAȸ ғ

Ɫ CAD Ɫ

EPANETᾼ Ȳ

ᾎ ᵂ ֥ ᾼѬ

ϩиέ ȴ 

QEPANETȸБ

Ὠᵧכ ֽ P9  

4Ȳṳ ϚḔиέẔ

ȴ 

WATERGMSȸ Ữ

ᾎὑ ϱ᷄ẞ

ᾪӐȲ֢ Ѡ Ꞌ

Ȳ╝Ӑ

ᾎ ϚḔ ȴ 

4 ∂ ֯ Ӓ ᵫ ᵂњҌ Б כ ҉ ᵂњҌὑ 
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ỗ ỗ װ  ṓ ц Ὑ 

ѿᵓ∟ ῏Ҡѿᵓӣȴ Ԉҳȴ 

„ ỗ  

1 
ᵫҠԛ ẁḆֵ ה ế ᾎ

ȴ 

Б ҉ Ȳ 4.3

Њ ȴ 

2 

∂ Ҡԛậ үѬеҨ Є₤Џ

Ѭϩиέ(ֽὰϡ )Ȳ

ֵ ϯП ҏכὨȴ 

БᵓӣӐ ה

ὰϡ Ѭϩиέ

ᴩ Ȳ  Ԉ

Хȴ 

3 

ᴞ о ה ᵂḔ ∂

EPANET ҏ Ở Ḕ Ὑẞ

ᶙכȴ 

Б ҉ ᵂњҌὑ 

Ԉҳȴ 

4 

иέ∂ ҠѿүѬеҨד⇔ Ԉ

Ԉ Ɫѻȴ 

Б Ɫ ᴷүѬе

Ҩ ⇔ד ԈԈ Ȳ

ῶ 18ȴ 

5 

в ҠԝϤѻѝȲ Ἠּנ ԛ

ԝϤ Ԉȴ 

Б в ᴟѻ

ѝȲ 3.6ȳ3.7 Њ

ȴ 

6 
4Ȳɦ Ѭ ɧ ӔⱢɦ

Ѭ ɧȴ 

֥ Ӕȴ 

7 

ѝвѬ Ἠ ϩ ᴯ Ϛ ӔⱢ

ɦkgf/cm2ɧ 

֪ EPANET Ɫе

ạ(SI) Ȳ ᾼ 

⇔ ᴯⱢеѐ

(meter)Ȳѹ.inp

Ϥ ц.rpt ҏ

ᴯӼ֝ȲⱢἋ ה

Ȳ╝ ═ѿ

еѐᵧ Ѭ ȴ 

ỗ  

1 

P48ῶ 11ᴞ ӐכϢṶע

ῶ:ɦᴷ ɧМϮ иᵑװ

ѿɦ ᴎ֮ ɧцɦԓеҨɧ

ᴷϚדҠ ӐȲכϢṶע ᴕ Ḃӣ

֝Ϛ֮ ц ᴷ цԓеҨП ᴷ

ȴ 

Б Ɫ ᴷүѬе

Ҩ ⇔ד ԈԈ Ȳ

ῶ 18ȴ 

2 

Ӑׁשṅ ᴕ Ḃ ᴞ о ה

ҵȲӼҠᴕ ӣᴟ ẁѬצ

Ṇ Ѭϩ иέȲṿ ᵂ

› Ḃ ȴ 

Ӑ Бה Ϥ

ᾼғה Ȳ Ϣ

Л ╥ ȲἨ

צ╠╥ иέȲꞋ



8 

 

ỗ ỗ װ  ṓ ц Ὑ 

Ҡṿӣȴ 

3 

Ӑׁשṅ ὑɦ ӣѬ▲ ɧȼ

Ẃ ϢṶכӐҵȲӼ Ϥ Ө

ᵂ Ȳ ―Ӗὢ П ȴ 

Б Ө

Ἤ ᾼכ Ȳ

6.3.2 ᴟ 6.3.4 Њ

ȴ 

´ ᵓỗ  

1 

Ӑׁשṅ М ᵫБᶙכᵓӣ Python

ה Ϛ Ҡ  AutoCADᴖ

Ӵ ᵂП Ȳṳה Ẃ

∟ȲҠЄ 18%~31%П

Ȳד Ίứ ȴ 

ỗ Ίứцќ

═ȴ 

2 

ҫҵȲ Ϥױ ה Ṽϱ Ἤ

ᴷ ᴖ ѿ ᴷϚדҠ ע

43 аϢṶכӐҵȲ ỮҔ╗ḕ

Ҡד юќҀ ӣ ᴩ AutoCAD

ȳפּ цᾪӐс ӣȲ∂

Ӓ ᵫ ϤиέȲѿ Ӑׁשṅ

ȴ 

Б Ϥ ӣ ӣ

ᴩ ᴷȲ

6.3.1 Њ ȴ 

3 

∕Ӑׁשṅ∟ ֥ṿӣ῏֫ ṓ

∂Ӵᴞ Ȳ∟ה Ḇ ϚḔ

оױ ғה Ӕ ἤȴ 

Ӑ ֯ Ӕ

ᶙᶔṳеᵉὑӐеҨ

῀ Ṇ ∟Ȳ═

ắṿӣ῏ᾼ֫

ц∂ ᴩ Ḃה

ᾪȷӐ Ḃᾪцה

Ӕ 4.7 Њ  

Ўᴂỗ  

1 

Ӑׁשṅ ᾼӭᾼ֯ ᵂᴞẃѬṆ

иέᾼѬϩ Ȳד ὑ ἏḆҒ

Ӑ Ȳ ὑ∟ ד ᾼ ӣȲ

כ Ầ ѿцḟ ᾼӭᾼȲד

Ίứ ȴ 

ỗ Ίứцќ

═ȴ 

2 
23 ᵫ Ѭϩиέ ẂȲ∂

Ғ☼֣ȴ 

Б ҉☼֣ ӱȲ

 6ȴ 

3 

27 Ѭϩ Ȳὑ ᶙП∟ A1 Ẇ

Ϥ ẔӭᾼⱢᴶȴ 

֪ …Ɫ

Ṝ Ṇ ᾼẁѬ

Ḗᴖ ȲⱢ’׀

Ṇ ẁѬ ϩד

Ȳ╝ Ѭϩиέ
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ỗ ỗ װ  ṓ ц Ὑ 

ẆϤ Ȳ

ᵓӑẃ▲ צ

Ҡ ᴕȴ 

4 

37 Ӧὑ ᵂҏẃᾼѬϩ Ȳ

ӱֿ ЄЊ ὑỆứȲЬ Ӧ∟

CAD ה ᴩ Ȳױ и╥ᵡצᴞ

оᾼҠ Ȳѿ ю∟ CADᾼ

ד  Ӑȴכ

Бὑ МҒϤᴞה

ѝֿЄЊᾼ ᴯȲԛ

Ғᴞ ѝֿЄ

Њᾼғ Ȳ Ғѿϱ

2 ғ ∟Ȳ Ҡ

юѝֿ ӔᾼЏᵂ

ȴ 

5 

21 ὑ … C ᾼ

ᴕ ẃᴞὑ ᴍּד∂ ȴ 

Бᵔ юӣ Ȳ

’ үѬеҨ ӣ

Ȳ ῶ 3ȴ 

ѝ ỗ  

1 

◕ᾼ иέѩ Ȳ֪‍ ὑ

SOP Ԉ ȲắẞϢⱢ֪ ᾼ

ЄȲ∂ ֯ Ṿо ᶧᶙכ∟Ȳԛ

ᴩѩ Ḇẓ ὢϩȴ 

Б Ϥ Ṿо

ᶧП Ẫ∟Ȳ

ᴷ Ȳ г ȴ 

2 

ѩ Л ὑ  ц ȲẂֽ

ȳ ꜜ ȳᾪӐ ȲҠ

ѿᵓӣ оᾼ Ȳ ṅשׁ

―ᵓȴ 

о Б ҉ὑ

6.3.7ȴ 

3 

ὑד ᾼ Ԓ Ὑ ᾼӭᾼ

ц ӭ ⁄Ȳṳ∂ ֫ ṓ

ᴩиέȲѿϠ Ἤ Ḗᾼ ╥ᵡ

҉иѹצ ᾼᵧ ȴ 

Б ד҉ в Ȳ

6.1.1 ц 6.1.3 Њ

ȴ 

4 

ṿӣ῏ Ϣоᾼ ḖȲ ὑѬϩи

έכὨ ╥ᵡҠᴕ и Ἠ╥ ᾼ

ғ ȴ 

Ӑ Б њ֯ ה

МҒϤ и Пғ

ȴ 

ᵦ ỗ  

1 

ӐׁשṅБῴḔᶙכ ה цṿӣ

῏Ю Ȳ Ғѿ ц Ẕכ

ὨȲṳὑеҨἬ ᾼѬϩиέ

Ȳ ֝Ч ṿӣȲ ṿӣ֫

ᵂⱢ∟ ḂᾪП ᴕȲ ṅשׁ Ἤ

ὨȲכᾼכ С ⇔Ίứȴ 

ỗ Ίứцќ

═ȴ 

2 
Ὠכṅשׁ ᵂדצ ᾼ ӣἤȲẔ

оѬϩиέ П ᵂ☼

Б Ϥ ע CAD

ӣᴖ ᾼכ
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ỗ ỗ װ  ṓ ц Ὑ 

Ȳ с ᵂ ҵȲ֯

иέѠ Ȳ Ϡ Ϥ ע цϢ

ϩכӐȲ∂ Ҡ ֽⱢ ֝ כ

ȲἬ іϤ Ӏצ Ἤ ПἬ

Ӑכ ϤȲѿ ӐׁשṅП ȴ 

Ȳ 6.3.1 Њ ȴ 
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М Ӗ ᴞẃѬẦ ᶾד114 ṅשׁ  

Ӓ ▲ ц Ὑ 

ỗ ỗ װ  ṓ ц Ὑ 

Ữ  

ѻԉỗ  

1 
֢ỗ ΊứӐ Ἤ ПכὨȴ ỗ Ίứцќ

═ȴ 

2 

Ṽ֢ỗ П ṓ Ḃȳ ҉Ἠ֯∂

М ὙӑẃЬҠḆ ϚḔПׁש

ṅ ӣȴ 

ȴ 

3 
Ӓ ᵫ Ȳ ṼẦ

ӻ ᵫȴ 

ȴ 

ᵦ  

ѻԉỗ  
1 

ӐׁשṅḂ EPANETѬϩиέכὨϢ

Џ ȳὔ Ȳṳ Ғᴞ

ғ Ȳ ṿӣ῏ᶶ

ȳѬ ҷȳᵅ☼ ȳ Ѭ

֯ ȲБ Ӑ ӭ ȴ Ӧ

Ẃц ԈХὰϡ Ѭϩиέᴞ о

∟ Ӣ Ὠכ Ȳ∂ ∟ Ь Ṽ

ṿӣ῏ ṓ֫ Ȳԛ ᴩ оȲѿ

Ғṿӣ ȴ 

Ӑ Беϱ ᴟӐ

еҨ῀ Ṇ

вȲ Ὅ֢ṿӣ῏֫

bugᴿ ṓȲӐד

⇔ ∟ȲЬ

═ цḂᾪȴ 

ѵ ╜ỗ  

1 

Ӑ צ ה ȳѬ ҷ

цᵅ☼ ȳ Ѭ

ғ Ҡ ṿӣ῏Ҡѿ ױ Ȳ

ד ӣȲᵀ∂ Ẕ ᾼ ԈҠѿ

֪֮ạừȴ 

ỗ ∂ ȲБ

Ѭ ҷȳ☼ ᵅ

ц Ѭ  

ȲḂⱢҠӦṿӣ῏

ᴞᴩ ϤȲѿ Л

֮֝ ᾼ Ḗȴ 

2 

ҏ ᾼҠ ἤד Ȳ∂

цנ оכὨ Ȳ ᵍצ ֿἨ

ֿ Њ ᾎ ᾼ ᾓȴ 

Б П

ᾎ ḟ(

P33)Ȳ∟

ḟ ȳ Ѭ ȳҒ

цѬ П ᾼ

ȴ 

3 

ӣ C ∂ Л ҬצỆứϚ

ȲҠ Ϛ ֽ DIP 130~140

ᾼѠהȲṳ ӱⱢ ȴ 

Б ᴕѝ

Ȳṳ ҏ֢

C  
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ỗ ỗ װ  ṓ ц Ὑ 

ỗ  

1 

P52 Ẫ ֯ס צ Ѭ

ϩиέ ᵂᵂ ПϢ Ȳὑӑṿӣ

ц Ϥᴞ о Ẓה ϯȲ

ᶙ֝דכᵂ Ἤ ῧ Ẕ Ẫ

▲Ѡה╥Ɫ ӐἨ ϱ ҉ Ὑȴ 

װױ ẪⱢ ϱ Ẫ

ȲӦ֝Чᴞᴩᴟה₤

Ẫ ᵂ Ȳד

Ὑ ҉ὑ P55ȴ 

2 

P57њ Ἤ иᵑⱢ 2и

ȳ3и ц 6и ֽῶ 11ц 23)

ẔМῶ 11 Ɫῶ 12 Ӕȴ 

ỗ ╓ ȲБ

Ӕѝֿȴ 

3 

P57 ῶ 10Ȳ Ẃ 1ᴟ Ẃ 3ῶ

12њ цᴞ ѩ ῶȲњ

( Ɫ 2ȳ4ȳ6и ȳᴞ

Ɫ 2ȳ2ȳ2и Ӕȴ 

ỗ ╓ ȲБ

Ӕѝֿȴ 

4 

P60 ӐכϢṶע 264,000а(1321

а/Ԉ*200Ԉ)ȲẔ ӐכϢṶע

Ɫ 264,200а Ӕȴ 

ỗ ╓ ȲБ

ӔѝֿȲṳ

ȴ 

5 

Ӑׁשṅכғ ϠϚ Ӵ ᵂᾼ

Python Ȳה ḟ EPANETѬϩиέ

Ὠכ ϢЏ Ἤ ᾼ ȳὔ

ϷҠ ӐцẓכϢṶע

Ȳ֪֯ ɦ ɧ ᴯ ₤

П ϯ ȲӼ ᴯ

₤ ПכὨȴ 

ỗ Ίứȴ 

„ ỗ  

1 
P12Ѭ ᴯ Ϛ ӔⱢ

ɦkgf/cm2ɧȴ 

ỗ ╓ ȲБ

Ӕѝֿȴ 

2 

P30. 4.3.2 їѠᾎМ

ɦreservoirs Leader(   ) ɧȴғ

Ὑ∂ ֥Ṇ ғ Ӕ֤

Ɫɦ Ѭ Пі ɧȴ 

ỗ ╓ ȲБ

Ӕѝֿȴ 

3 

Є₤Ѭϩиέҏ ӱὔ

Ȳ∟ Ҡԛה Ӕ,ѿ сҠ

ἤȴ 

Б П

ᾎ ḟ(

P33)Ȳ∟

ḟ ȳ Ѭ ȳҒ

цѬ П ᾼ

ȴ 
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ỗ ỗ װ  ṓ ц Ὑ 

ש ỗ  

1 

Ӑשׁװṅᴞᴩ ה Ѭ иέכ

Ὠᴞ о כ CAD ȲẦᵗЏ

Ϣ Єע ȲБ שׁכ

ṅӭ Ȳ Ίứȴ∂ ∟

Ȳ ṿӣ῏ ṓȲ═ оȲ

сṿӣ―ᵓἤȲ сׁשṅכ ȴ 

Ӑ Беϱ ᴟӐ

еҨ῀ Ṇ

вȲ Ὅ֢ṿӣ῏֫

bugᴿ ṓȲӐד

⇔ ∟ȲЬ

═ цḂᾪȴ 

2 

Ӑׁשṅ ứѬ иέ ԈȲ

Ҡ ῶȲᴕ ֢ ԈЛ֝Ȳ

∂ ϤЮ Ȳ ṿӣ῏ᴞᴩ

ԈȲṳҠњ Ѭ иέ

Ȳ ᴩѬ иέȲц Ϡ

Ӕ ὨȲӑẃӼҠԛ ϚḔ ֥

AI ᾎиέȲᴞ ᷄ҏ Ṿ

Ѭ Ȳ ṿӣ῏ ӣḆҒ―ᵓȴ 

ỗ ∂ ȲБ

Ѭ ҷȳ☼ ᵅ

ц Ѭ  

ȲḂⱢҠӦṿӣ῏

ᴞᴩ ϤȲѿ Л

֮֝ ᾼ Ḗȴ 

ỗ  

 

Ӑׁשṅв Бֽׁשṅ ӭᾼȲѹБ

֯үѬׁש Мї Ȳ∂ Сѿ

ȴҫ∂ ȸ 

 

1 

ҏ ᴞ Ғ " ẂɹȲѿᵓ

ȴ 

ỗ ∂ ȲБὑ

dxf Ὠכ ҢϯѠҒ

ϱ Ẃȴ 

2 
Ѭᵓиέ ПɸЊ ᴯ ɹ

ứϚ ҏ ѿּרо ӱȴ 

Б֯ вḂה ᾪ

ғ ȴ 

Ўᴂỗ  

1 

Ӑ ṅשׁ EPANETѬϩиέכὨ

ᴞ оׁשṅȲБṼ ῴц М

ᵫד ṓ ӔᶙכȲṳѹӦѬеҨ

֝Ч ᴞ ӔᶙכȲ Ίứȴ 

ỗ Ίứȴ 

2 

Ṇה ∟ ∂ ═ ȲяẔ֯

ѿцᵧ ᾼ и о,

ḆҒхה ὔ ὔ Ȳ Ѭϩכ

Ȳ∟ CADϷҠ ᴩҠ ἤ Ȳ

ѿ Є ᴩᾼ Ὠȴ 

Ӑ Беϱ ᴟӐ

еҨ῀ Ṇ

вȲ Ὅ֢ṿӣ῏֫

bugᴿ ṓȲӐד

⇔ ∟ȲЬ

═ цḂᾪȴ 

3 

ὑѬϩиέ иέҏẃה ὨȲ

ϠБᵧ ᾼХ ԈѿҵȲ∟ ԛᴩ

Ϥ ᵑṆ ἤ оᾼᵒ

Ԉȴ 

Б Ѭ ҷȳ☼

ᵅц Ѭ

  ȲḂⱢҠӦṿ

ӣ῏ᴞᴩ ϤȲѿ
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ỗ ỗ װ  ṓ ц Ὑ 

Л֮֝ ᾼ

Ḗȴ 

ѝ ỗ  

1 

צ Ӑׁשṅ ὑ ᾼ

‍ ΊứȲ∟ ᾼӂᴩ

ᾼ ‍ Ȳ∂ ҠѿẆϤ

үѬеҨ῀ KMᾼ о ᶧ

ᵂ ȲἨ ϚḔ Ϥᵂ ȲҠ

ѿ ֝Чӑẃᵂ ἬṼצ ȴ 

Б֯үѬеҨв ᾼ

Ṏ ֣֝Ч

Ȳṳ∂ ֝Ч֯

ȲҠ ᴕṿ

ӣȴ 

2 
ⱢϠ Ὠכ ᴩṆ Ȳ∂

Ϥ ȴ 

Ϥ∟ Ḇᾪᴕ

ȴ 

3 

ⱢϠ ṿӣЮ Ḇх Ȳⅎ о ӱ

ᾼѠהҠѿ ֫ ṓ ᴩ ӔȲ

ᾼ ц ᾼ ҠѿḆ

♄ȴ 

Б Ѭ ҷȳ☼

ᵅц Ѭ

  ȲḂⱢҠӦṿ

ӣ῏ᴞᴩ ϤȲѿ

Л֮֝ ᾼ

Ḗȴ 

4 

∂ ṅᾼשׁ ᵂכὨ ῶὑ вҵ

ґȲꜙᴟ ᴩ ᵓᾼӨ Ȳ Ḇֵ

ᾼṿӣ῏ ȴ 

БὑЭ(114)ד 42 

ựᴞẃѬׁשṅ ῶ

ᶙכӐ ῶȲϷ

᷂ ᷾ ґȴ 
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Ϛ   

1.1 ṅשׁ  ц  

ѬϩиέⱢᴞẃѬẁѬ ֽ ȳҒ ȳ Ѭᴃ П Ṽ Ȳ

Ӽ╥ẁѬ ∂ȳ ȳḂ Ἠи ∂ ПӇ ЏẓȲѿ ’ П֥ ȳ

цѡ∟ ᵂ Пׄԓȴ 

үѬеҨ ᴩПᵂ ѠהȲЏ ›Ȳ ậּר ’ П EPANET

ⱢиέЏẓȲ”иέ ₤∂Ӵ ᶙכ∟Ȳԛѿ CADἨẔ҃ Ȳ ₤

МП Ȳ ⱢѬϩиέ ȴױϚᵂ ȲϷדצᴩПה Лю ᵌὢ

П Ȳֽ ὔ Ӣ ȳ ȳϢЏ ȳῶӱѠהЛϚ

ᶮȲ כ Ӑכ Ȳ Ѭϩиέ Ӕ ἤ
1
ˍҠ‒⇔ ȴ╝ֽ צ

Ҡѿ EPANET ₤иέПכὨȲᴞ Ѭϩиέ Пᴞ оЏẓȲ

֝ЧȲ ҠЄ сѬϩиέ ӣᾼ ϩế‒їȴ 

צ ὑӀ ӣ Ἠⅎ о Ҡ ẞ ḖȲ Ẕ ὗП

ПЮ ȲᶁṿṶ ᴯ ϩ Ȳ ȴⱪױȲӐׁשṅПӭᾼȲᶦ

ѿ ПѠהȲẃ ẞ П ḖȲṳẓצЛ֝ П ӣἤȲѿ

ѬϩиέױϚ їᶾ П цȲṳ ױ Ϣ ПЏᵂᶾ ȴ 

  

 

1 1.Ӑׁשṅѻ Ɫ EPANET∂ иέ∟П П ҏ Ȳ╝ױ Ἤ ПӔ

ἤ/Ҡ‒⇔Ȳ‍╓иέ ӐṝȲᴖ…╓ ₤иέ∟П ӱ Ȳ֯ Ɫ ₤ иέ ╥

ᵡ Ӣ ᴖṕȴ 
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1.2  ӭ ц  Ὠכ

1 ᴞ о Ȳה  EPANET Ѭϩ Ὠכ Ɫ DXF הȲ Ҡᵂ

Ɫ∟ Џ П ȲӼ ṣ Ѭϩиέ Ȳ ẁ

ᴯ ᴕ ӣȲѿ сᵂ ц Ҡ о ⇔ȴ 

2 ᵂѬϩ ὨПиέכ ῶȲ ₤МҠ ẁѬ П ֯

Ғѿ ᵧ ȲᵂⱢṆ Ḃ ḟ ќ ПṼ ȴ 

3 ᴞ о Ȳ∟כᶙה ᴟеҨв Ѭϩиέצ ᵂ ḖПד

ᴯȲ ѿ о ᵂ☼ ȳ сᵂ Ȳ ϚḔ ẞϢϩכӐ Пע

ȴ 

1.3  ứ ⇔ 

Ӑׁשṅὑ ד114 2ѣ 14ѡ 20ựᶾ ṅỗשׁ ỗװ7 ▲

Ȳ ᴩ Ɫ ד114 3ѣ 1ѡᴟ ד114 11ѣ 30ѡȲѿ М ᵫⱢꜜȲ и

ⱢẒ и ᴩȲ ֽῶ 1ȴ 

1.  Ϛ иȸ114ד 3ѣᴟ ד113 6ѣ ᴩ ן ц ᴩᵂ ᵺ и

έȲṳ∂Ӵᴞ о Ṇה ▐ ∟Ȳ ᴩ ᵂц ȴ 

2.  ϡ иȸ114ד 7ѣᴟ ד114 11ѣ∂Ӵᴞ о Ṇה ▐

∟Ȳ ᴩ ᵂц Ȳц ӣἤ ц иέȳ ᴷȴ 
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ῶ 1 ứ ῶ 
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1
ן ц ᴩᵂ

ᵺ иέ

2
ᴞ о Ṇה

▐ ȳ ᵂц

3
ᴞ о Ṇה

▐ ȳ ᵂц

4
ӣἤ ц

иέȳ ᴷ

5 Ὠכ ᵫ

6 Ὠכ ᵫ Ӕ

М

▲

ONѣ OOѣ OPѣ

ӑ

▲

Uѣ Vѣ Wѣ
Џᵂ֤

Qѣ Rѣ Sѣ Tѣ
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ϡ  ѝ ֫  

үѬеҨ ѬϩиέП ӣȲᴩПדצȴḕדὑеҨ Мї  

ϡ Пװ Ṏ Ȳӭᾼ֯‚ṿ֝Ч EPANET∂ ȳиέȲѿ  

ȳ Ḗ ḟѠ Ȳ ᾛ ӣὑ ȳ ȳи ц Ḃ  

֣ȴ ẃ ч╣֯ Ὠכ Ȳ П ꜙ Ȳ֯Џ ᴩ 

↓ᾼ ԈϯȲ ᵍ ṿӣП ȴ 

╝Ӑׁשṅᾼӭ Ɫᴞᴩ Ϛ Ȳ EPANETѬϩиέכὨ ⱢӐ

еҨ ӣᾼѬϩиέ ȲⱢ EPANET CAD ᶮדФ ᾼѠ Ȳ в

ҵѝ ֽϯȸ 

2.1  DXF2EPA 

ױ Ɫ EPANET ᵂц ᵉᾼЏẓ[1] Ȳὑ ד2001 ᵉȲҠ DXF

ᶮ Ɫ EPANETᾼ Ϥ Ȳ Ϥ ҠӦ EPANET̓ ậȲ ю֯ EPANET

М ᾼ Ȳ МҠה ᾼ צ Node Snap ToleranceȲẔғ

Ɫ ᵒה 2 Њὑ Ȳ― 2 Ɫ֝Ϛ ȴᵀ

Ѡױ Ɫ DXF ᶮ Ɫ EPANET Ȳ Ӑׁשṅ ПѠ֣Л֝Ȳѹ

ᵂ῏Б ѦḆ ϵȲ֪ױ ה Б ᾎ֪ ḖᴖḂ ᾪװȲѹױ

Ɫҵה П DXF Ϥ EPANETȲ ᾎ EPANETиέПכὨ Ɫẁҵ ậП

ᶮȴ 
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 1 DXF2EPAЮ  
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2.2  QEPANET 

Ѡױ Ɫ֯ QGISМҫҵׄ ҵ Ȳ Ȳױ ה ᾎ ֯ EPANETБ

ֻᾼ Ϥ QGISвȲᴖ ֯ QGIS М ֢ а Ȳ ҵ

Ȳ ֢а (Junction, Reservoir , Tank, Pipe, Pump, Valve) иᵑ∂

Ӵ Ȳṿӣ῏Ҡֽ֝ṿӣ QGISᾼ ғ Ϛ Ȳ֢ ᾼ ứ

⁄╥ᴟ֢ ᾼ ἤ в ứ(ֽ  2ȳ  3)ȴ 

 
 2 ἤ  

 

 
 3 ἤ  
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QEPANETиέᶙכ∟ Ѭϩиέכ Ȳ Ӧ QGISᾼ ҏғ

ҏⱢ DXF [2] ȲԛӾ EPANETᾼᵂ ѠהȲ ḕ ц ᾼ

Ϥ CAD МȲѹ֪Ɫḕ иᵑ Л֝֯׀ МȲ CAD Ȳ֢

װֵ Ȳѿϱ ᵂ ᵂ ἤЛṸὑ EPANETȲЏᵂ Л

Њ ȴ 

Ӑ Ӑ ᴷц ∟(ֽ  4)Ȳṿӣ῏ ԛ Ғ Ϛ GIS

ȲᵀЏᵂ ṳӑ юȲⱪױѠ Л∂ ṿӣȴ 

ҫӐ Ɫױ ѿϯצ ȸ 

1.  ֥ GIS ȲҠᴞᴩ ֥ᾼἉ ȲЛ ╥ ╦ (xyz 

tiles )Ἠ╥ Ё (wmtsẦứ)ȲꞋҠ Ȳ ѩ EPANET

⁄Ҭ ∟ԛ ϤȲЛ ЄȲ ᵂӼЛ―ȴ 

2.  ἭϱȲ֪ QEPANET֯ GIS в Ȳ╝ứ ∟ᾼ ᵛצ ѷꜜ

ᾼ ⇔Ȳ ѩ EPANET⁄ ҫҵ Ϥ ᾼ  ⇔ȴ 

3.  GIS вҠ Ϥ DEM(Digital elevation model  ₤)Ȳ

∂ ȲQEPANETҠ ứⱢᴞ ậ DEMᾼ ᴖ Ϥ ᾼ

Ȳ ע ҵ▲ Ἠ ṳ Ϥ ᾼЏᵂ ȴ 
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 4 QEPANET  Ὠכ

  

Ѭ ц ᵂ

Ѭ и Л֝  

☼ цѬ ҷ

и Л֝  
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2.3  WaterGEMS 

ױ Ɫ Bentley ᴩᾼѬϩиέ Ȳ▲ ᾼЮ ц Ὑ ȲҠ᾿

Ϥ EPANETᾼ Ϥ Ȳṳв∂᾿ DXF ᾼғ Ȳ вצᶙ ᾼ ӱ

ᴞ ғ ȲҠᴞ ᴯв ȳ ᴥцᴯ Ȳ ҠѿӾӐеҨ ӣᾼѬϩиέ

ҏה Ȳ Ữ ᾎὑ ϱ᷄ẞ ᾪӐȲ֢ Ѡ Ꞌ Ȳ╝

Ӑ ᾎ ϚḔ ȴ 

Ɫṿӣ ϭ ᷾ᾃ ֵ ӣ ȲẔỪ еᵉ Юὑ

982(Essential ᾪ)ᴟ 16,137(Ultimate ᾪ)ּר П Ȳ ὑӐеҨ ᴖṕ

╥‍ Ḛ ᾼ Ȳѹṿӣ῏ ҫϚ Ȳϭ Ғṿӣ῏ᾼЏᵂ Ȳ

ⱪױѠ Л∂ ṿӣȴ 

 

 

 5 WaterGEMSЮ  
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2.4  ֥ѩ  

ṿӣ כ ẃ ⱢѬϩиέ ᾼЏẓȲӐ ҏ ṷ

ẓ ᾼ ἤ(1)צ   Ҡ Ȳᴕ Ӑ ᵂ Ɫ  ѹ═ ἤᾼЏᵂȲѹṿ

ӣ ᴯ цԓ ֢ Ȳ֪ױ ᾼ Ӑᴟכצ═ ȴᶺ Ḗᾼ

Ѡ ẓ Ȳ ╥Әϵ Ἠ ạȲẔ ӣ ֯Ҡ вȲѿ

ᵅᾼ ᴯכӐ כ Єоᾼ ȳ(2) ẁ═ ἤᾼḆ ὢ Ȳ

ѿᵛ ѻ☼ᵂ Ṇ ᾼс ếеҨѡ ᾼ ׄԓ Ȳ ᴖ ’Ӑ

᷾װ ᾼ  ȳ(3) Ϥ ᾼӭᾼ֯ὑ с Ȳᴖ‍ ҒЏᵂ ȴ

Ȳױ֪ ᾼ ᵂЮ ϩḖ᾿ ȳх Ȳғ ὑѬϩиέ ᾼ

Ḗȴ ᾼЏẓ ֝Ч֯ вϱњȲ ᵅ פ Ṏ כ

ӐȲ ᵍ֝Ч᷾ϤЛӇ ᾼ Ӑὑכ ᾼ ᵂϱȴ֪ױȲ ѿϱѝ

֫ ἬЮ П иέ∟ȲиέẔ ֕ ֽϯῶ 2ȸ 

 

ῶ 2 ѝ ֫ ֕ῶ 

֤ װ     ═ Ḇ ὢ  ⇔ 

1 DXF2EPA   ᵅ 

2 QEPANET  צ  

3 WaterGEMS  צ  
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Ϯ  ᴩᵂ Ѡהц  

3.1  ᴩᵂ Ѭϩиέ Ю  

ӐеҨ ᴩѬϩиέѻ☼ Ɫ EPANETȲ Ɫּר ’ ᶝ 

(United States Environmental Protection Agency) ᾼϚ Ѭϩиέ

ȲҠ ẁѬ ц М ϩȳ☼ ȳ☼ цѬ ҷȲṳҠиέṆ М

Ѭ оȲ╥ӭ› вҵᴞẃѬṶ ᴯцЏ еҨ ṿӣᾼѬϩиέ

ЏẓПϚȴ 

ѷꜜẁѬṆ М֢ Ѭ ṳ‍Ệứ ȲẔ ֪Ṇ МᾼϢЀ♄

ȳ Ἠҵ֯ ᴖ оȲEPANETҠ ᴩ Ѭ иέȲӼᵛᴕ Ṇ

М֢ ὑЛ֝ ᾼӣѬ ᾓҒѿиέȲẦᵗ ῏ ֯Л֝ ᵂ Ԉϯ

ẁѬṆ ᾼ ᴩⱢȴױҵȲẔ ᶮоṿӣЮ Ҡ ṿӣ῏ѿ Ѡה∂

₤Ȳṳ ὨȲ ϚḔ Ѭϩᾭᾓȴ 

 

3.2  ₤∂ ᶧȳ ֥ ЄЊ Ԉиέ 

Ѭϩиέ ₤∂ ›Ȳ Ԓן ᾼ Ӑ Ȳѿṿ циέ Ȳ

Ϥᾼ Ṷצ ᾼ Ȳ ן ᾼ ц ᶧֽϯȸ 

1.  Ѭ ϩȸ ᴕӐеҨѬ ӂүв֢Ѭ ֫ ᾼ ȲἨ

ҫᴩ֯ Ὼ Ѭ ᾼ Ṯ Ѭ Ȳ щᾼѬ Ȳ ⁄

ϱ иέḕѡӣѬ Єц Њ Ȳ Є Ѭ ҅ῶ ӣѬ

ֵ ẘᾼѬ ȲϷ҅ῶ Ṇ ᾼ ӣѬ ᾓȲ Ѭ ᾼ

Ѭ ⁄ϱᴟюצ 1 kgf/cm2 (10 еѐѬ )Ȳ∟ Ṇ И

ậ ứѬ ȴ 
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2.  Ѭ ц ȸ֝ϱȲ֢ Ѭ ⁄ϱᴟюצ 1 

kgf/cm2 (10 еѐѬ )Ȳ И ẁ ứᾼѬ Ȳᴖ Ѭ Ɫ

ᵂѬ ҟ Ȳ╝צ ᾼ Ȳד ᾼ Ѭ

ИӔ Ȳᴖ ϱ ҠӦѿϯ Ѡᾎ Ϛậ ȸ(1)

Ӧ Ё ϱ▲ ᴖậ ȳ(2)Ӧ Google 

Earth ᾿ ẁ ậ֮ῶ ȲᵀױѠᾎ ẞᾼ Ɫ Ȳ

ṳ‍ TWD97Ӕ ȳ(3)Ӧ ⇔ ậȲᵀắ ὑЄ ϩц ᾼ

ȲױѠהậ ᾼ Л ȳ(4)Ӧ RTK ậ ȲױѠᾎ

Ҡ ⇔ ᾼ Ȳᵀῴ ᷾ Ȳѹ RTK

ᴩ Ṏ ȳ(5)Ӧ GPS ⇔ ȲױѠה ᵂד ὔȲᵀ ᾃ

Ѡᾎױ ẞᾼ ϷⱢ Ȳṳ‍ TWD97Ӕ ȴ 

 

3.    Lȳ☼ ȳ ц … C ứȸ 

Ӧ Hazen- Williams еה 

Ὤ
ρπȢφχὒ ὗȢ

ὅȢ ὨȢ
 

 Мה

ὬȸѬ ҷ(m) 

ὒȸ  ⇔(m) 

ὗȸ ☼ (ά ίϳ  

ὅȸHazen-Williams…  

Ὠȸ (m) 

 

ẔМ LⱢ֢ Ѭӂ ȲҠ֯ Ё ȳӐеҨ ȳ

Google Earth Ἠ ֮ѿ ѐ ȴ 
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☼ Q ẃ ⱢṼ Ṇ Ἤ Ѭ ϤȲ ⱢӖӢӣѬȲ ӣ 1љ

4ϢȲ1ѡӣѬ CMD ᴷ ȲẔ҃ᾭᾓ⁄Ṽ ẁѬ ḖṼ Ḗ

Ϥȴ 

ӐеҨ ӣ C ᴕϯῶ 3Ȳᴖ DIP ӣ C ậ 110ȲױҵȲ

ᾼ C ὑ ᾼѬ ҷᴟ ȴ∂ ֯ Ἠ

Ȳ ֥ Ḋᾼ ᾭᾓцד Ȳ C Ȳѿч╣Ҡ ᾼᴔоἨḛ

Ȳ ᴖ с ⇔Ȳѹצᵗὑ ’ẁѬṆ ᾼ ᵂ ứ

ȴ 

ῶ 3 C ῶ 

Ḋ  C  

(PP)ȳ ϛ ᾿ (PVCP) 130- 150 

(SP) ȳ  130- 150 

 130- 140 

Ё (RCP) 110- 140 

Ἃἤ (DIP)  120- 140 

⇔ ϛ ( HDPE)  140- 150 

ϩ Ё(PCCP) 120- 140 

ϩ Ё ( PSCP)  110- 140 

וֹ ϛ (HIWP) 135- 150 

Л (SSP) 140- 150 

ẃ ȸӐׁשṅ ȳ[3 - 6]  

 

4.  Ѭᴃ ȸ Ѭᴃ ▲ц Ϥᾼ צ

(Elevation) Ȳ ѠהҠ ᴕɦ Ѭ ц ɧȳ

ỞѬᴯ(Initial Level) Ɫ ῴỞ ⇔Ȳ ῴỞᾭᾓⱢ ѬȲ⁄

Ϥ 0Ȳ ᵅѬᴯ(Mini mum Level)Ɫ Ѭᴃ ϱᾼᵅѬᴯȲ Ѭ

ᴯ(Maximum Level)҅ῶҒ ᵂ Ȳ ᾃѬᴯᾼ ȴѬᴃ

᾿ (Diameter)Ɫ Ѭᴃ ᴶᶮהȲ Ɫ ᶮѬᴃȲ⁄ Ɫ ᶮ

Ѭᴃᾼ᾿ ∟ Ϥȴ 
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5.  ἼѬ ȸἼѬ ᾼ ⇔ ֥ ֮֮ ȳѬ ⇔ц

Ḋֹו Ȳ ⁄ϱἼѬ ẞ Ѭᴃ Ȳᵀ ϭЛ

Ҡѿ כ וֹ ȲѿӐеҨ ṓ Ḋ 7.5kg/cm2ⱢẂȲḕ

Ғװ ∟ в ϩЛ › ȲҠӣ 60еѐ Ɫḕ

Ϛ Ғ ᾼ ᴕ ȴ 

 

Ӑ Ɫה Ȳ ậ EPANETϤц ҏ ц Ѭϩиέ ֢

∟Ȳ כ ᶮȲ ⁄ϱṳ ЄЊᾼ ạȲ 300 Ȳ

ה Ӣ ᾼ ᾓȲ ᶙכ∟ ԛ֫ Ӕ ᵂȲױⱢӔ

ᾭᾓȴ 
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3.3  Ѭϩиέ  ה

Ѭϩиέᾼ Ὠ ѿ ᶮהᵧ ֯ МȲ ѿ᾿ ӻ Ἠ ȴ

Ҡѿ иέ ₤ ҃ϢȲ Ѡ ᴩṳ ὨȲᵀױѠה

Л ȲϷЛ ᾿ ȴ ӱȲ Ѭϩиέ Ὠ Ɫ Ȳԛ

І ԈἨᵛ Џẓ᾿ Ȳ ҠЄ сẁѬṆ ᾼ

ȴяẔ Мᾼ֢ а ẁѬṆ ᾼ ἤ Ȳ― ṿ

῏֯ Ϛ Мᵛ Ṇ ᾭᾓצ ἤᾼ ȴ 

Ɫ ю Ϣ ֯Л֝ ₤ᾼ ẃ֫ ᾼᵺ ȲӐеҨ  ѿ

ẃБ∂ӴϚ Ệứᾼ ᶮᵧ ֽ)ה  6Ἤӱ)Ȳ ѿ ֥ ∟ᾼἬצ

ȴױ ӭ›Б֯еҨвה ᾛ ӣȲṳ ֢ Ϛ Ȳכғ‚

Ϣ ᾼ Ầᵂȴ ѠהϷ֪כױⱢеҨв Ԛ֝ Ҡ

ṳ оᾼ ṅשȲӼⱢӐׁה Ὠכ ᾼ ᴕ  ȴה

 

 

 6 ӐеҨѬϩиέ  ה

  

- ⇔ 

☼ ( ҷ)  

ᵂѬ  

֮  

Ѭ  

Ѭ  

P 

H=  

Q=☼  

Ѭᴃ 

HWL 

MWL 

EL 

ᵂѬ  

֮  

Ѭ  
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3.4  Ѭϩиέ ᶮоѠשׁהṅ 

ѿϯ EPANETҠ ẁᾼ ᶮоѠהȲἨẔ ᴼ ᶮоѠה ᴩ Ȳṳи

έẔ ȸ 

 

3.4.1  EPANETв∂ᵧ Ѡה 

EPANETⱢ ᵂὑWindowsϯᾼ ȲӐṝᵛẓ ᶮЮ Ȳ ₤ᾼиέ

ὨҠѿ᾿ ֯ Ю ϱᵧ (ֽ  7)ȸ 

 

 7 EPANETЮ  

вҠѿ ứṳ ӱᾼ ӭֽϯȸ 

ȸElevation( )ȳBase Demand( Ӑ Ѭ )ȳInitial 

Quality( ῴỞѬ )ȳDemand( Ѭ )ȳHead(Ѭ )ȳPressure(Ѭ )ȳ

Chlorine ( )  

ȸLength(  ⇔)ȳDiameter( ᾿ )ȳRoughness(

⇔)ȳFlow(☼ )ȳVelocity( ☼ )ȳUnit Headloss( ᴯ )ȳChlorine (

) ȴ 
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ᵀ֪ ạȲ ֯ Ἠ Мᵧ Ϛ ₤ Ȳᴖ ᾎ֝ ᵧ

ֵ ₤ Ȳṿӣ῏ ֝ ֵ Ȳ― Л ֯Л֝ ӱ ₤

й ἨѿϢЏѠה ȳ ȴ иέ ӭ ҒȲἨ ѩ ứᴯ ֯Л֝

ϯᾼ о Ȳ ᾼ ᵂѠה Є ᵅЏᵂ ȲӼὔ ᵒ

ȴ 

3.4.2  EPANETҏ DXFγ Ѡה 

EPANETќ ҏ DXF ғה ȲDXF╥ AutoCAD DXFɎDrawing 

Interchange Format Ἠ῏ Drawing Exchange Formatɏᾼ Ȳһ╥ Autodesk

еҨ ᾼӣὑ AutoCAD Ẕһ П ᴩ CAD ӻ ᾼ CAD ѝԈ

 ȴה

EPANETҠ ҏ DXF ȲҠѿה ю Ϣ ֯ ᵂѬϩиέ

ᶮἬῧ ᾼ Ȳᵀ ҏᾼ в צ ᾼ ᶮȲ Ẕ҃ ц

иέ∟ᾼ (  8)Ȳ Ϣ Ь ῧ ֯Л֝ ӱ ₤ й Ἠѿ

ϢЏѠה Ȳԛὑ DXF М ӔȲЬῧ ֵ Џᵂᾼ ȴ 

 

 8 EPANETҏ DXFכὨ 
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3.4.3  ᶮоѠ ѩ ц иέ 

֥иέϱ ᾼѬϩиέ ᵧ ѠהȲῶԝϡ Ѡ ṳ Ẕ ἤиέ

ὙֽϯȲṳῶֽϯῶ 4ȸ 

1.  EPANETв∂ᾼ ᶮо ӱЮ ẁ Ӑ оғ Ȳᵀ֯ ᵂϱЬ֯׀

ạȴṆ б ֝Ϛ ӱ Ϛ ₤ᾼ Ȳ Л֝

₤ Ȳṿӣ῏Ӈ њ й ȴױҵȲ ẓ ֵ ◕ ӱғ Ȳᵀ

ḕװ ᵧ ứ ◕ᾼ ὨȲй ᴟẔ҃ Ю ┬ Ϛ

ᵂȴӦὑ ӦṆ ᾿ ӱȲ ᵂכὨ ᾼ ⇔ ᶶȲѹҠ

ᵅϢⱢ ȴᵀ ӱв ắ ὑ Ở ה ứȲ ᾎᴞӦ ӱ

ᴯȴ ҏ ᵂⱢ ᵫṿӣȲ Ѡה ᴩȲ ѐЉ

ὍЄԝ֙ Ȳ ὔ Ӣ ҷ Ȳ֪ױױѠ Л ֥ӐеҨᵂ Ἤ ȴ 

2.  EPANETМᾼ ᶮ ҏⱢ DXF Ȳ∟ה CAD ᴩ

Ȳ⁄ҠЄ с ⅎ оᾼ ἤȴṿӣ῏ њ ֵ ₤

Л֝ ᶧԝᾼ ὨȲṳᴞӦ в ᾪѠהȴᵀױ☼

ὑ CAD EPANETй Ȳѿ▲ Ϥ Ȳ ѹὔ כ

Ϣ ᾼЏᵂ ȴ֯  ᵂϯȲӼҠ ֪ Ϥ ȲҒ

ϱ и ᴯ ᴞᴩ ȲϷ Ғ ȴױѠהᾼ Ɫ֣ ȲὍה

Єԝ֙ Ь ═ ȲЛ Ӣҷ Ȳѹ ӱ ᴯҠᶙԓṼṿӣ

῏ Ḗᴞ ȴ 

ῶ Ὠכ 4 ᵧ Ѡ ѩ  

Ѡ  
ֵ ₤  

֝ ᵧ  

ᵧ  

ֵ ᶧ  
ῧ   ὍЄҷ  

EPANET 

в∂ ӱ  
  ю ᵅ צ 

EPANET 

ҏ DXF ԛ

 

 צ

ϢЏ  

 צ

ϢЏ  
ֵ   
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ϱ иέ∟Ȳϡ῏Ꞌ‍ Ѡ Ȳԛᴕ …Ɫ Ṝ Ṇ

ᾼẁѬ Ḗᴖ ȲⱢ’׀ Ṇ ẁѬ ϩד ȲѬϩиέ ֙ כ A1

∟ẆϤ Ȳ ᵓӑẃ▲ צ Ҡ ᴕȲѿц ᴩᾼѬϩиέ

Ӽ Ɫ ѱ ∟ Ɫᶶ ḟ Ἠ ἬӣȲ╝Ӑׁשṅ ᴕ EPANETҏ

DXF ԛ ᾼ Ȳὑ ϱԛ Ϥᴞ о ᴩ ᵗ ȲӭᾼⱢ

ṿӣ῏ ᴩ ᵅ ⇔ᾼ ᶙכѬϩиέᾼ ȲИ ю֪Ϣϩ ᵂ

ᾼכ Ȳṳ ᵅṿӣ῏Џᵂ ȴ 

 

3.5 ה  Ӵ ᵂӇ ἤиέ 

ӐеҨӭ› ᴩѬϩиέ Ἤṿӣᾼѻ Ɫ AutoCADȴ ὑ

ӐеҨ ϤБϵȲ Ϣ ᵂ☼ ȲѹẔ ғ ᶙ ȲṜѿ Ṝ

֢ Ѭϩиέ П ḖȴױҵȲAutoCADќ ϡװ Ȳṿӣ῏Ҡ ᴞ

ה Ȳ ғ ֥ᴟ AutoCAD МȲѿ сᵂ Ϛ

ἤȴ 

ᴖȲAutoCAD ậ ạ Ȳה ḕדќҀ ӣ ᴩ ȳפּ

ᾪӐс ȴ ӐׁשṅἬ П Ӈה Ṽ ὑ AutoCADӂү ᴩȲ

AutoCADḕװᾪӐḆ Ҡ Ӣᾼ APIἨẗה Ȳ Ӑׁשṅ Ӽה

֥Ḇ Ở Ȳ Ғ ȴױ ד ἤ Б֯ и AutoCADϡװ

ЏẓМ ẞȴ 

ṅṳשȲׁױ֪ Ϛ Ҡ CAD ᴖ Ӵ ᵂᾼ ЏẓȲẓצ

ᾼӇ ἤȴױ Л Ҡ ᵍ֪ CAD ḂᾪἬ ẃᾼדṼἤ ȲϷҠᵂⱢӐ

ṅשׁ ӑẃה Ӵ ӣᾼҠᴩἤ ȲⱢ∟ ҉ ӣӉϯ ȴ 
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3.6  Ẃ ȸẁѬ Ѭϩиέ Ϥ ӣ 

ѡ ȸ114ד 3ѣ 19ѡ 

֮ ȸᴞẃѬеҨ ϡ ⅍ 

ᴯȸ 

ὕ צᶾῖԌדּ еҨȸ 

1. Ḉ ӂ  

 

ᴞẃѬеҨ ϡ ȸ 

1.  „  

2. ѬṮᾙ  

3. Џ  

 

ᴞẃѬеҨ Ϯ ȸ 

1.  ϢԊ 

2. ᵂ   М 

3. Џ ᵓὟ 

 

Ϛȸ Ѭ Ἤ ӣᾼ ϩ ӐеҨ ᾼ֫צ ạ╥ᵡצЛ֝ȹ

ֽᴶ ӣ ṷ ϩ ᴷ Ѭ ȹ 

֫ ȸⱢ ẁѬ в ὑ֢ Ѭ ᾓᾼ ϩȲӐ ҫὑ вᵉ

Ѭ Ȳ ⇔∟Ȳᴻὢ ϱᵛ ᾼѬϩиέ ₤―

ᵛצ ᾼѬ ц☼ Ȳ ∟―Ҡ ϱӑ Ѭ ֢ ᾼ ϩȲԛ

ױ ϩ ϩ Ἤ ậᾼ ϩ ѩ ȲᵛҠ ϩ Єᾼ

Ở ▲ ѬᾼҠ ἤṳ ᴩ Ȳ֪ᴖ ю Ѭ ȴ 
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ϡȸױѠ ֯ᴻὢ в ᵂᾼѬϩиέ Ȳ╥ EPANETȹӼ╥ҫᴩ

ᾼ  ȹה

֫ ȸӐ ֯ᴻὢ в  ӣὑѬϩиέᾼ Ȳ EPANETЛ֝ȴ 

 

Ϯȸ вѬ цѬ оⱢ ᾼ ȲӐеҨ Бצ∂ Ѭ

ӂүȲᵀ ṳ‍ᵛ ᾼ Ȳ Ѡױ ᾼѬ ẃ ╥ᵡЛ֝ȹ 

֫ ȸӐѠ Ѭ ẃ ⁄ ᴞẃѬеҨв Ἤӣᾼ ֝ȲᵀⱢ

ᶶ ᾼ ҏᵛ ᾭ ȲӐӂү֯ậ ֫ ȴ 

 

 Ԉϡȴ 
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3.7  Ẃ ȸᴞẃѬṶ ϢЏ П ӣ  

ѡ ȸ114ד 6ѣ 5ѡ 

֮ ȸᴞẃѬеҨ Ϛ ⅍ 

ᴯȸ 

ҖᴞẃѬṶ  

ү ѷ Џ ῖԌצ еҨ 

ӧЄ ֮ Ṇ  ṅМїשׁ

ᴞẃѬеҨ  

 

( Ӑׁשṅצ П ) 

ȸҖѬ ╥ᵡשׁצṅ EPANETиέ Ὠ ⱢѬϩиέ ᾼѠ ȹ 

֫ ȸҖѬ ᾼ ᾎ╥ Ӑ оⱢ֣ Ȳԛ П ֥ἷ

… ӔᶙכȲҠѿ֯ ϱ ᶮ᾿ ᴩѬ Ȳṳᵛ иέ ᾼ

ὨȲ ᾼׁשṅѠ֣ Л֝ȴ 

 

 ԈϮȴ 
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3.8  ᴩᵂ иέ 

֥иέ∟Ȳ ᴩѬϩиέ ᵂ Ҡ ᾼ ֽϯȸ 

1.  ᵂ ᵅ ȸ ֯ CAD EPANET й ▲ Ȳ

ϩȴ 

2.  ϢЏ Ϥ ȸѬϩиέ њ Ϥц Ȳὔ֪ Ἠ

ἕ Ӣ ȴ 

3.  ҵϢЏ ȸ и ᴯ ᴞᴩ Ȳ Ғҏ Џᵂ ȴ 

4.  ῏Џᵂ Єȸ ⇔ϢЏ Ȳᵂ ȴ 

5.  Ḇᾪ ȸ Ṽ ὑ ϯ Ȳ Ḇ ∟― Ḃᾪ

Ȳה ᵺ ⇔ȴ 

 

ⱪױȲӐׁשṅӭ Ɫ∂ Ϛ Ҡѿ Ӵ ᵂᾼ Ȳᴞה EPANETиέ∟

ᾼ ⱢѬϩиέ ȴ 
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ҳ  ᴞ ה ц ᵂ 

Ӑׁשṅ ᾼ ה ậ Ϥ (.inp)ц ҏ (.rpt) Ȳ ѿ ה

᷄ ứֿᴭȲ Ɫ ȳ ц Ѭ а ᾼ Ϥ Ȳ Ϥц ҏ и

έ ⁄ц ▐ה ֽѿϯ Ὑȸ 

4.1  EPANETϤ ▐ иέ 

EPANET Ϥ Ҕᵶѿϯ ȲҠиⱢѿϯ 5 ȸNetwork Componentsȳ

System OperationȳWater QualityȳOptionsц Network Map/TagsȲԓ ԝῶ

ֽϯ[7]ȸ 

Network 

Components 

System Operation Water Quality Options Network 

Map/Tags 

[TITLE] 

* [JUNCTIONS] 

* [RESERVOIRS] 

* [TANKS]  

* [PIPES] 

* [PUMPS] 

* [VALVES]  

[EMITTERS] 

[CURVES] 

[PATTERNS] 

[ENERGY] 

[STATUS] 

[CONTROLS] 

[RULES] 

[DEMANDS] 

[QUALITY]  

[REACTIONS] 

[SOURCES] 

[MIXING]  

[OPTIONS] 

[TIMES] 

[REPORT] 

[COORDINATES] 

[VERTICES] 

[LABELS]  

[BACKDROP] 

[TAGS] 

* Ӑׁשṅצ ᾼ  
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Ԓ EPANETᾼ ҏ(File ɇ Export ɇ Network)Ȳ ҏ∟ᾼ

Ӑ ⱢѝӐѝԈ(txt) ȲиέẔ иέֽϯȸ 

JUNCTIONSȳRESERVOIRSȳTANKS ȸ 

 

ױ (JUNCTION) Ȳ ᴯҔᵶ (Elev) ȳ Ѭ

(Demand)Ȳ Ѭ ( RESERVOIRS)Ѭ ⇔(Head)ȲѬ (TANKS)

(Elevation) ȳ ỞѬᴯ(InitLevel) ȴ 

 

COORDINATES ȸ 

 

ױ ֢ (Node) Ȳ ᴯҔᵶ X (X- Coord)ц Y

(Y- Coord) ȴ 
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4.2  EPANETҏ ▐ иέ 

ὑ EPANETМ┬ Runᶙכиέ∟Ȳ֯Џᵂԝ Report ɇ Full ғ Ҡ ҏᶙ

иέכὨȲ ὨӐכ ⱢѝӐѝԈ(txt) ȲẔ иέֽϯȸ 

 

Link -  Node Table ȸ 

 

ױ ứ ֢ (Link) П Ȳ ᴯҔᵶ Ở (Start 

Node)ȳ ḇ (End Node)ȳ ⇔(Length)ц (Diameter) ȴ 

 

Node Results ȸ 

 

ױ ᵧ ∟ᾼ ὨȲכ ᴯҔᵶ Ѭ (Demand)ȳѬ ⇔

(Head)ȳ ϩ(Pressure) ȳцѬ (Quality) ȴ 
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Link Results ȸ 

 

ױ ᵧ ֢ (Link) ∟ᾼ Ȳ ᴯҔᵶ☼ (Flow)ȳ☼

(VelocityUnit) ȳѬ ҷ(Headloss)цᾭ (Status) ȴ 

֪ϱ Ϥц ҏ ꞋⱢѝӐѝԈ(txt) ȲẔ ἤⱢҠ᾿ ậȲҬ Ӧ

ᾼ ᵛҠה Ẕ ᴩ Ȳҫ Ϥц ҏ в▐ ⱢỆứ ȲӼҠиέה

Ẕ▐ ∟ѿ ᴞה ᶙכ ậᵂ ȴ 

  



30 

 

4.3 ▐ה  ц ᾎ 

иέ EPANETᾼ Ϥц ҏ ∟ȲᵛҠ Ӧ ה ᴞ ậ

циέ Ϥц ҏ в Ȳ ậ ᾼ ֿц ᴯ∟Ȳԛ ֢ ȳ

цѝֿ ∟ ҏⱢ DXF Ȳԛᴕ DXF Ь ᾎ ӦϚ Ȳ ֝Ч

ӻ Ὠכ ȲЬ ҵῧ DXF Ɫ Ȳ ὑḥצ

CAD ᾼṿӣ῏Ҡ ҫҵ Ȳ╝Ӑ ᾿ה Ϥ֣

ѱᾼғ Ȳ юֵ ᾼ Ȳ ▐ה ☼ ֽϯ Ἤӱȸ 

 

 9 ᴞ о ▐ה  

ᴩ  ה

ậ INP

Ϥ  

ậ RPT

ҏ  

›  

 

 

 

DXF  ׀

SVG  ׀

PNG  ׀
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֥ ᴷ∟ȲӐׁשṅḟứ ӣ PythonᵂⱢ ה ṕȴPythonⱢϚ

ᾛṿӣᾼ᾿ ȳה ѹ ӣᾼ ה ṕȲẓצ ᾎ ȳ ᾼ

ἤȲ ᵑ╥ ῈӪ ẃ и ה Ȳ ה ᾼҠ ἤȴד ὑ C

ṕἨ JavaȲPython ѿ юᾼ ה ῶ ᾼ֝ד Ȳ с ȴ 

ӭ› Python֯ԓ ṣ Ȳ צ Єᾼ ῏ῂ ᾼ ϮѠ Ԉ

ȲҠẁЛ֝ ӣ ᾼ ῏ ἤіӣȴӐׁשṅ ṿӣẒ ѻ ẗה ȸ

ezdxfɎhttps://pypi.org/project/ez dxf /ɏ PyQtȴẔМȲezDXFⱢϚ Ҡ

оה ᵂ DXF ᾼЏẓ ȲҠӣẃ∂Ӵ ȳ ȳѝֿȳ ֥ ᴶа

Ȳṳ ҏⱢ DXF ה ȴ ὨȲױ Ҡ ֵ ќ DXF ה

ᾼ Ӕ Ȳ ֯ иӂүϱҠ ҏ ṷ ה ȲᵀБ Ṝӭ

›ᾼׁשṅ Ḗȴ 

ҫϚѠ ȲPyQt⁄ⱢϚ ӣὑ ᵂ ᶮоṿӣ῏Ю ɎUIɏᾼẗה ȲҠ

ӣѿ ᶙ ᾼ ᵂЮ ȴẔ ∟ᾼ ᴩ Ҡ֯WindowsW Ṇ ϱ ứ

ᴩȴ ῴḔ שׁ Ԉ ὙѝԈ∟Ȳ ϱ Ẓ ẗה Ꞌ ֥ӐׁשṅП

ғ Ḗ ӭ ȴ 

4.3.1  ї  

ӐׁשṅἬ П ה ӣ о▐ Ȳ ֢ ғ иⱢ Ӵ Ȳṳὑ

Ḗ ẗהẻҪ ᴩȴױ Л צ юѻ ה ȲӼ с∟

ᾼ―ᵓἤ Ҡ ҉ἤȴ 

main.py ѻ ה  UI  

config.py ԓ ᾭ  

ui.py / ui.ui PyQt6 UI ứ  

process_utils.py ☼ ạ 

read_utils.py ậ έ 

utils.py ӣЏẓẗה 
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check_utils.py ▲ẗה 

load_button.py Ϥ┬  

 

4.3.2  їѠᾎ 

 

ẗ֤ה  ғ Ὑ 

createModelspace() ∂Ӵ DXF ₤Ὲ  

createBlocks() ∂Ӵ ɎѬᴃȳ ȳ Ԉ ɏ 

insertBlocks() Ϥ ẞ  

pipeLines()  

pipeAnnotation()  

demandLeader() Ѭ і  

elevAnnotation()  

headPressureLeader() Ѭ ϩі  

reservoirsLeader() Ѭ і  

tankLeader() Ѭᴃі  

pumpAnnotation() ἼѬ  

valveAnnotation() Ԉ  

addTitle() ҒϤ  

save_dxf() ׀ DXF  

save_svg() ׀ SVG  

save_png() ׀ PNG  
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4.3.3  έ ᾎ 

Ӑ ᾎṼ ѿϯḔ ᴩ έȸ 

1. ứᴯ ◕ȸ 

2. ᵓӣ lineStartEnd() ẗ ӭ ◕ᾼ Ởц ḇ ɎẂֽ

ɦ[JUNCTIONS]ɧᵂⱢ Ở Ȳɦ[RESERVOIRS]ɧᵂⱢ ḇ ɏȴ 

3. ậṳΌ֫ ◕ᾼ Ởᴩ ḇᴩ ȴ 

4. ᴩ ậ έȸ 

5. Ṽᶧ ậӭ ◕ᾼḕϚᴩ ȴ 

6. ӣ line2dict() ẗ и ֢ ᴯȴ 

7. М ᾼ ᾓ ᴩ ȴ 

8. έ∟ᾼ  ᴟ DataFrame Мȴ׀

9.  Ғ ȸ 

10. Ӧ df_Coords ▲ ṳậ ֢аԈ П ȴ 

11. ֥ẆᴟаԈᾼ DataFrameȴ 

 

4.3.4  ᾬԈ ᾎ 

Ӑׁשṅѿ ֢ ᾼ ӱҒϤẞ ᶮМȲ ᾼ ӱᴯ Ɫ Ңϱ

ѠȲ֯ ᶮᾬԈ ֵᾼ Ȳ ӱҠ ד ȲⱢ ᾬԈ ᵡȲӐׁש

ṅṿӣ SATɎSeparating Axis TheoremȲи ứ ɏ ᴩ ȲẔ Ӑ

Ɫȸ ᵒ Ẓ ᾬԈ╥ᵡ ȲҬ ֯ἬצҠ ᾼи ϱ ᴩ᷾ Ȳ ׀

֯█Ϛ ṿ ẒᾬԈᾼ᷾ ᶙԓЛ Ȳ⁄Ҡ ứ ẒᾬԈḥצ ȷч

ПȲ Ἤצ ᾼ᷾ Ꞌצ Ȳ⁄ᾬԈᵛ Ӣ Ἠ ȴ 

ה Ԓ ҢϱѠῈ ╥ᵡ Ẕ҃ ӱ Ȳ ‍Ȳ⁄֯ҢϱѠ

Ϥ ӱȲ צ ⁄ ҿϱȲṼױ ȲṼҢϱȲҿϱȲҢϯᾼ ᶧ Ȳ

ױ ᾎ ∟ȲҠ Є Ԍצ ᾭᾓᾼ ӱ Ȳ Ὠֽϯ  10ȸ 
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 10 ᴞ ӱᴯ (ϱ)ц (ϯ)  
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4.4 Юה   

Ӑׁשṅ Юה ֽ  10 ἬӱȲῴᾪ Ϛצ ѻ ȲӑҔᵶװ Ю

ȴ ғ Ɫ Ȳᵀ Ὑ כ ứӭ ȴ ȸ 

 

 11 ᴞ о Юה  

  



36 

 

4.5  цכὨ ӱ 

ӐׁשṅБᶙדכ ה ṿӣ῏Ю Ȳṳ ῴḔ

ֽ ᴞ EPANETѬϩиέכὨ Ɫ DXF ȴױҵȲṆ Ӽẓ

ᴞ ҏ SVG֣ ц PNG Пғ Ȳצᵗὑ∟ ӻ ӣȴ 

֯ᶙכῴḔ ∟Ȳׁשṅ ϚḔ ẓ҅ῶἤᾼ ẂȲ ᴩ

Ṇ ȴ ẂӇ ֥ϯԝ ԈПϚȲѠҠᵂⱢ Ṽ ȸ 

Ɫ Ẃȸד ὑ ◕ἬṿӣП о ẂȲ

Ẃ ẓ Ḇ П ⇔ȲẔ Ӽắ֮ᶮȳ ֪ Ȳᵧ

  ЛϚП ᶮȴ ᵑ╥֯ Ѐ Ȳ иӁḆⱢ МȲ

Ѭϩиέ Ҡ ҏ Ȳױ ẂҠצ ӐṆ ὑ ЄЊ

ғ П ӣἤȴ 

֢ ѬϩиέаԈȸⱢԓ ӐṆ ὑ EPANETќ аԈП

ғ Ȳ Ẃ Ҕᵶ ɎJunctionɏȳ Ѭ ɎReservoirɏȳѬ

ɎTankɏȳ ɎPipeɏȳҒ ♣ ɎPumpɏц ԈɎValveɏ а Ȳ ױ

֢аԈὑ ϱП ἤᵧ ╥ᵡӔ ȴ 

Ҕᵶ о ɎPatternɏȸה ẁѬṆ МȲắӣѬᴩⱢȳ

Ȳ֢аԈ ᵂᾭ оȴEPANETҠ ה ױ

ȲӐṆ Ӽв∂ ҏֵ иέכὨПғ Ȳ֪ױӐ ◕ Ӽ

Ϥẓ ᶧԝ П ẂȲѿ Ṇ ὑ Ѡ П ӣἤȴ 

Л֝ ⇔ ȸ ὑ ӣ МȲ Њ₤ῂ ᴟЄ

₤ ӀꞋצҠ ȲӐׁשṅ Ϯ ẓ҅ῶἤП Ẃ ᴩ ȲẔ

иᵑЛ֝(ֽῶ 5)Ȳ ױ ᴷӐṆ ὑ Л֝ П ứ

ἤȴἬ ẂꞋẃᴞӐ Ȳẓ ⇔҅ῶἤ ӣ Ȳ צ

ч╣Ṇ ὑ ᵂП ϩ Ҡ ἤȴ 
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ῶ 5 Ẃ ц Ϛ ῶ 

Ẃ    

1 10 10 

2 23 25 

3 76 80 
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4.5.1 Ὠכ  ӱ 

Ẃ 1ȸ 

 

 12 Ẃ 1  Ὠכ
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Ẃ 2ȸ 

 

 13 Ẃ 2  Ὠכ
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Ẃ 3ȸ 

 

 14 Ẃ 3 Ὠכ
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ѿϱ  12ᴟ  14Ɫ֢ ẂӣӐ ᾿ ∟ Ӣᾼ Ȳ ∟

ԉᴶ Ȳ Ϯ Ẃ ᾼ Єּפ 5ᴟ Ȳѹה10ּ ᾼכὨỮ ֥Ӑ

ᾼӭ ȴ 

ᵀὍЄ ∟ȲצϚṷ ֪Ɫ П ѩ ῺȲ ѝֿᾼЄ

ЊỆứȲ כ ѝֿ Ɫ Ȳױ Ԍ Ԋ ṿӣ῏њ ṿӣ CAD

∟Ȳԛᴞᴩ ҏᵛҠ ḟȴ  
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4.6  ᵂ ц ṓ֫ ạ 

Ӑ ֯ᶙכ Пה ▐ в ғ ∟ȲⱢ ϚḔ Ẕ

ӣ Ȳṳ ṿӣ῏ᾼ ᵂ Ḃ ∂ Ȳ ᵑׄ Ӑ Ϥᴟ

ӐеҨד Ṏ М ᴩ ֮ ᵂ ȴиᵑὑ ד114 2ѣ 21ѡὑӐ

еҨ Џ Ἤ ПɦѬϩиέ Ɏ ɏɧ Ȳѿцὑ ד114 3ѣ 21ѡ

ӐеҨ Ϯ Пв Ѭϩиέ МȲ֣ ֝ЧЮ Ӑ Ἤ

ПѬϩиέ Ȳṳ╓ ᵂӐṆ ȴ 

֯ ᴩ Ȳ Ṽ Ἤ в Ȳ∂Ӵ֢ᴞᾼѬϩиέ

₤Ȳṳ EPANET ғ ᴩиέ ᵂ∟ȲԛӦӐׁשṅ ᵂѬϩ

иέ ȴ Ӧ ᵂᾼ Ȳ ὑӐ ᾼғ ἤȳ ᵂЮ ц ӣ

ϠῴḔצ ϤϠ Ȳṳὑ ∟ ẁϠ ᾼṿӣ֫ ∂ ȴӐ

ṓ∟Ȳ ҏѿϯ ẓ ᴕ П ӣ֫ в ȲѿᵂⱢ∟ Ṇ

о ғ ПṼ ȴȸ 

 

ῶ ד114 6 2ѣ 21ѡ ֫  

ӣ֫ װ  ṓ֫  

1 

ɦה ҏ ◕ɧ Ɫԓ ◕Ꞌ ậȲ ṿ

ӣ῏ᾼиέ ₤вצ  ◕ ứ Ȳ ԓ

Ꞌ ҏȲ ҏᾼ −ῧ ϭЛҠМ Ȳ∂

Ҭ 1 ◕ 

ԝϤḂᾪ∂  

2 ҏ ֤᾿ ѿЏ ֤ Ễ֤ ԝϤḂᾪ∂  

3 
Ғ Ѭϩиέ в ☼ Ȳц C ╥ᵡ

צ ᾼғ  

ԝϤḂᾪ∂  

 

ῶ ד114 7 3ѣ 21ѡ ֫  

ӣ֫ װ  ṓ֫  

1 Ғ Volume Curve∟ ה Ӣ  
Ӕᵒ ∟֯

ϯϚӐ  

2 
Ғ ṿӣ῏ḟứ ҏᾼѬϩиέ вȲЊ ᴯ

ᾼғ  

ԝϤḂᾪ∂  
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Ӑ Ϸ ќ ῀еᵉὑӐеҨה Ṇ М(ֽ  15)Ȳ еҨ֢

צ ᾼ֝Чᴞᴩϯ Ȳ צ ה Ḃ Ἠ╥∂ Ғғ Ȳ

Ҡѿ Ӧ῀ Ṇ ϯᾼ ᾿ Ӑ ȴ 

 

 

 15 ῀ Ṇ  

 

Ӑ ᴷṿӣ῏ᾼ∂ ҠᴩȲ Ҡ᾿ ԝϤϯװḂᾪᾼ ḖȲױ

ҠѿḆ᾿ ן ṿӣ῏ᾼ ḖȲṳѹ ṿӣ῏᾿ Ȳ Ҡѿצ

᾿ ḟᾼ Ȳ―᾿ ὑ ϱ֫ Ȳ ҟЛӇ ᾼеѝἏΌȲᴖ ᶶẦ

ᵗṿӣ῏ ḟ ȴ 

Ȳὑ῀ Ṇ ϱ֫ ᾼṶ ȲѿḂᾪ∂ ֵȲᴾ 75%Ȳ

֫ ⁄ᴾѩ 25%Ȳ ֽϯῶ 8ц  16ȴ 

ῶ 8 ῀ Ṇ ֫ ӭ ῶ 

 ֫  Ḃᾪ∂  

 1 3 

ѩẂ 25% 75% 
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 16 ῀ Ṇ ֫ ӭ ῶ 

  

25%

75%
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4.7 Ḃᾪцה  Ӕ  

[a0-0.1.0] 

װ ᵉ 

 

[a1-0.1.0] 

Fix: Ӕ☼ Ѡ֣  

Fix: Ӕ patternᾭᾓϯ demand ậ  

 

[a2-0.1.0] 

Fix: Ӕ Л֝ѩẂ ᾓϯȲі цѝֿᴯ  

Fix: Ӕ dataframe ᴯ Л֝ᾼה  

Add: Ғ ▲.rpt в junction ᴯ ה  

Add: Ғ ậц Pumpв☼ ц ғ  

Add: Ғ ậц Valve₤הц ϩ ғ  

Change: Ḇ demandі ᴥȲ Ҡ ἤ 

Change: logѝֿḂⱢМѝ 

Change: log ӱ о 

Change: Hatch Ғ ꜜ 

Change: ӱѝֿḂⱢ Ӕ Ȳ Ҡ ἤ 

 

[0.1.0] 

Fix: ӔѬ ҷ ӱ  

Fix: Ӕӑ ậ Ȳ ֤ ӱ  
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[0.2.0] 

Add: כὨ Ғ ӱЏ ֤ ȳṆ ☼ ȳC ғ  

Change: ֵ ὨҠכ◕ ◕ ҏ 

Change: ֵ ◕ ҏ ֤∟ ᴞ ứⱢ ◕֤  

Change: UI ȸ ҒЏ ֤ ȳ ҏ ◕ȳ Ю  

 

[0.3.0] 

Add: Ғ Ϥ inp ∟┬"A" Ҡ ᴷ цѝֿѐЉᾼғ  

Add: Ҡ ╥ᵡ ҏ 0CMDᾼі  

Fix: Ӕӑ╓ứ ҏ ȲЬ ᴩ ᾼ  

Fix: Ӕ ᴩ כ GUI ᾼ  

Change: ֵ ◕ᾭᾓϯ 1 ◕Ȳ ᵍϚװ ҏЄ  Ὠכ

Change: ҏ ӱ ҏ ᶙ  

Change: ҏЏᵂ ᴩ Ȳ ᴞ ᴟ ∟Ϛ  

Change: ϱ ӱѝֿӦ TEXTḂⱢ MTEXTȲ―ὑ∟  

Change: Ḇ ϱѬ☼Ѡ֣ ӱѠהȲ о ᵒה  

Change: ὡ Ϥ  

 

[0.4.0] 

Add: ậЊ ᴯ ғ  

Change: ц Ȳѿה ҒҠ ἤ 

Fix: Ӕ −ЄἨ╥−Њᾼ Ȳ ᾎӔ ᾼ  
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Х  ᴞ ה ц ᵂ 

Ӑ Бה ῏ṿӣ֯כ Ϥ.inpц.rpt ∟Ȳᵓӣ ה ғ ᴞ Ѭ

ϩиέ CAD ᶙכȲṳ ҏⱢ DXFȳSVGц PNG ṅשὨȲӐׁכה

ϚḔ֯ ◕МҒϤҫϚה Ȳӣὑה ▲.rpt в֢ ц כ

ὨȲ╥ᵡ ֥ӐеҨӣѬ ḖȲ Ϥ ӭֽϯȸ 

5.1   

ױ ғ ѻ ӣὑ в֢ ᾼ ȲẦᵗ Ϣ

₤М∂ ṿӣᾼ ᵑȴ ғױ ȲҠ ᵅ֪ Ϥ ᴖ и

έ Ὠ ᾼ ᾓȴ ṓ ֽ Ȳֽ 100mm ϤⱢ 10mmȲἨ

200mm ϤⱢ 20mmȴҫҵ ṓ ⁄╥֪ EPANET Ɫ 12mmȲ

ᴖṿӣ῏ ἕӑ ȴ 

Ὠᵧכ ѿϯ  17ⱢẂȲӐ Ẃ Ɫ 200mmц 100mm Ѭ Ȳ

ᵀṿӣ῏֯∂Ӵ ₤ Ȳ ẔМϡ◕ 100mm ϤⱢ 10mmȲ ―

Ҡ֯ Static for pipe dimensions◕ ẞ צ 10mmᾼ 2 Ȳ֪

ᴖ Ϣ ᴖ Ӕ ₤ȴ 

 

Ὠכ 17   

 

5.2  ᴯѬ ҷ Єц∂  

ױ ғ Ɫ М֢◕ ᾼ ᴯѬ ҷ( ᴯ m/kmȲᵛḕеṭ

ҷᾼѬ ) ᴩ Ȳԛ ҏᾼ ∂ Ȳ∂

ה ᴕ Hazen-WilliamsἬ Ѭ ҷѠ  ȸה

Ὤ

ὒ

ρπȢφχὗȢ

ὅȢ ὨȢ
 (1) 
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Ӑׁשṅứ   Ɫứ kȲ ϱהҠ ȸ 

Ὠ
ρπȢφχ

Ὧ

ὗ

ὅ

Ȣ Ȣ

 (2) 

ẔМȸ 

ὬȸѬ ҷ(m) 

ὒȸ  ⇔(m) 

ὗȸ ☼ (ά ίϳ  

ὅȸHazen-Williams…  

Ὠȸ (m) 

Ὧȸ ᴯѬ ҷ Є   (m/km) 

 

ᴯѬ ҷ Є   (k)Ӑ ה Ɫ 1.0 m/kmȲᵛḕеṭ

Ӣ 1еѐᾼѬ ҷȲṿӣ῏Ҡᴞᴩ ȴ 

∂ Ӧϱ(2)ה Ȳᴕ ϱҠӣὑЏ ╟Џᾼ Ɫ 100mmȳ

150mmȳ200mm 50mm ᴯ Ȳ ה ᴞ Ԉ ᴯⱢ Ὼᾼ

50 ȴױғ צ Ϣ ὑ ₤∂Ӵ ◕ᵛ Ȳ

ᵍ∟ ֪ Л Ȳᴖṿ Ѭ ҷ Є כ ᾼ ҷȴ 

Ὠᵧכ ѿϯ  18ⱢẂȲӐ ẂӦ ה ҏ 3 ȲẔ ᴯѬ

ҷ   (1 m/km)Ȳ ה Ȳ 50 100mmȲ∂

Ɫ 150mmȷ 135 300mmȲ∂ Ɫ 400mmȷ

136 200mmȲ∂ Ɫ 400mmȲ ѿϱ ∟ȲԓṆ ֢

ᾼ ᴯѬ ҷ Ṝ Ḗȴ 
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 18 ᴯѬ ҷ Є Ὠכ  

 

5.3  ☼ ᵅ  

ẞᴞ ☼ Ȳ צ ṮѦ ὑ вḛ Ȳ ᵅ ⇔Ȳ

Л сṆ ȲӼצᵗὑἋ  Ễȴ 

EPANETὑ ȲϚẆ Ϡ֢ П☼ ȲẔ ֽϯהȸ 

ὠ
ὗ

ὃ
 (3) 

ẔМȸ 

ὠȸ☼ (m/s) 

ὗȸ ☼ (ά ίϳ  

ὃȸ (ὧά  

 

Ӑׁשṅ ᵅ☼ ứⱢ 0.3 m/sȲӦ ֯ה Мᴞ ҏ☼ ᵅ

П Ȳṳ ὑ ᵫМȴӦὑᴞẃѬӣљṳ‍ ӣѬȲӣљҵ ᾼ☼

ЄȲ֪ױӐ ה Єὑ 100 mm П ᴩ ȴ 

ὑ ᴖṕȲẔ ₇ ᾿ ẁѬṆ ᾼֹוӣἤȴ ☼

ᵅ в Є Ḛ Ȳ Є ỄȴӐғ Ҡ ẁ Ϣ ᵂ

Ɫ ЏẓȲ ⇔ Ȳѿ с в☼ Ȳ ױ ҏ

ṳἋ  ṿӣד ȴ֝ Ȳ֪ ═ӂ ȲҠצ ᵅЛӇ ПѬ

ҷȲ ᴖ ע ϩ ӣȴ 

Ὠᵧכ ѿϯ  19ⱢẂȲӐ ẂӦ ה ҏ ȲẔ ☼

(Velocity)ꞋЊὑ ᵅ☼ 0.3 m/sȴ 
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 19 ☼ ᵅ Ὠכ  

 

5.4  Ѭ ᵅ  

Ɫ ’ ᵅẁѬ ḖȲẁѬ вӣѬ ⁄ϱᾼ Ѭ Єὑ 1.0 

kfg/cm2ȲӐ ֯ МҒϱϚ◕ғה ȲҠ ҏ Ѭ Њὑѿϱ ᾼ

Ȳױғ Ϣ ֫ ṷ Ѭ Ҡ Л ᾼ֮ Ȳ ᴷ╥ᵡ

֪ Њᴖ ȲҫҵȲ Ѭ ὑ ᵂѬ ҟ Ȳ Ѭ

ЛṜӼҠ ╥ ֮ ╝Ȳכ П Ϸ╥Ҡ Ϥᴕ ᾼ

ⱢȲֽὨѿϱᾼ Ꞌ֪╝ ᾎ ᴩȲ⁄Ҡ ᴷ ῶᴯᾼҠᴩἤȲ

ѿ ’Ӗ ᾼӣѬ₇ ȴ Ὠᵧכ ѿϯ  20ⱢẂȲӐ ẂӦ ה ҏ

ȲẔ Ѭ (Pressure)ꞋЊὑ  (1.0 kgf/cm2)ȴ 

 

 

 20 Ѭ ᵅ Ὠכ  

 

5.5  Ѭ Ɫ  

Ѭ Ɫ ᾼ ֪Ҡ ֽѿϯ ӦПϚ[8]ȸ 

1. Deman ȲẁѬṆ ᾎ ẞױ Ѭ ȴ 

2. Ѭ (Reservoir)ἨѬ (Tank)Ѭᴯ ᵅȲ Ѭ ἨѬ ᴯ ȴ 

3. Pump ứЛ Ȳ цѬ ╥ᵡ ֥Ṇ Ḗȴ 

צ .4 ȲҠ ╥ Ϥ ȲἨ╥ ẁѬ ϩȴ 

5. Ԉ(Valves) ứЛ Ȳ Ԉᾼ ᾭ ȴ 

Ɫᴕ ᴆ╬ Ȳ Ҡ ҅ῶױ ᾼᴆᾬ ᵮϤ вȲḆЛҠЛ
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Ȳ ὑ ᾼ Ὠ Ȳ Ϥᾼ ꞋӔ Ȳ҅ῶӭ›ᾼẁѬ

Ṇ ֯׀ ᾼẁѬ Ȳ ԓ ȴ 

 

Ὠᵧכ ѿϯ  21ⱢẂȲӐ ẂӦ ה ҏ ȲẔ Ѭ

(Pressure)ꞋⱢ ȴ 

 

 

 21 Ѭ Ɫ Ὠכ  
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г  Ẫц иέ 

Ἥ 1.2 ӭ ц ὨȲⱢכ оѬϩиέ П ᵂ☼ ȳ с

ᵂ ṳ ϚḔ ᵅϢϩכӐȲӐׁשṅБᶙכᴞ о Ṇ ᾼ ȴⱢ

ᴷ ᴞ о ὑה ᵂМἬ ẃП Ȳ ѿ ϱ Ẫ ▲Ѡה ᴩ

иέȴ ▲ ⱢӐеҨв Ѭϩиέ ᵂᵂ П֝ЧȲắ Ϣ Џ

ᵂד Юὑפּ 2ᴟ Ȳẓד5 ѹ ד ᵂ ☼ ẓ ⇔ȴ 

Ӑװ ▲ѻ ᴞ о ṿӣ∟Ἤה Пע ц ᴩ ᴷȲ

Ӧ оṿӣ֫ ȲҠậ ẓ҅ῶἤП Ȳ ᴖ ᴷ ֯ПϢϩ ע

ȴ 

6.1  ӭᾼц ӭ ⁄ 

6.1.1  Ѡה 

Ӑׁשṅ ӣ ϱ Ẫ ▲ᾼѠהȲѻ ὑ ᴕ ȸ(1) ϱ Ẫ ᶶ

ѹצ ן֮ Є ȲѠ―ắ ῏֯Л֮֝ ц ᶙכ ẪȲ с֫ן

ȴ(2) ϱ Ẫצᵗὑ ᵅϢϩцᴩ╜כӐȲ о иέ☼ Ȳ שׁ

ṅ῏ ᵛ Ὠȴ(3)֪ ắ ֝ЧиӁὑЛ֝  Ȳ ϱ ẪҠ  

֫ Ȳ ן ц ᾼ ȴ 

6.1.2  Ẫӭᾼ 

1. Ϡ Л֝ ⇔ ẂϯȲṿӣ῏֯צ ᴞ о ה ᵗ Ȳᵂ

П ȴ 

2. ᴷᴞ о ֯ה ӔѠ Ȳ Ϣ ᵂ ᾼ

с ⇔ȴ 

ה .3 Ϥ∟Ȳ ᵂ оȳ юцḟ ₇ сᾼ

ȴ 
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6.1.3  ӭ ⁄ 

1. ἤȸ ӭ М ṓᾼ ᵂ Ȳ ’

ắ ῏ ѿ Џᵂ ᵂ ȴ 

2. ᵂҠѩἤȸ Ẫ ӭ ’֯ɦӑṿӣɧ ɦṿӣ ɧẒה

ϯȲᵂ в ᶙԓϚ Ȳ ᵍ ȴ 

3. ֵ ἤȸ ӭ Л֝ ц ⇔ ẂȲѿч╣ ὑֵה

ӣ ϯП ȴ 

4. Ҡ оἤȸἬצ ӭᶁ Ҡ оắ ῏Ἤῧ ц Ӕ Ȳ

ѿᵓ∟ иέȴ 

 

6.2  Ẫ  

Ӑ ◕ Ẫ֯ס צ Ѭϩиέ ᵂᵂ ПϢ Ȳὑӑṿӣц

Ϥᴞ о Ẓה ϯȲᶙ֝דכᵂ Ἤ ῧ ȴ Ẫ

Ϯ Л֝ ⇔П ӐȲиᵑ ὑӐׁשṅ 4.5 цכὨ ӱἬ ӱᾼ

ẂȲױϮ₤ ᾼ Ẃиᵑ Ϯ ⇔ȲӼч╣ ᴩ֯ӐеҨᵂ Ȳ

ᾼ Ẃв ȸ 

1.  ẂϚ ᾼ Ṇ иέ Ԉ 

2.  Ẃϡ Њ₤ῂ Ԉ 

3.  ẂϮ и ∂ᾼẁѬ ἨЄ₤ Ԉ 

ṅשҵȲӐׁױ вᵶה ᾼғ Ȳ ғ ӭ

Х ȲⱢ ṿӣ῏ṿӣӐ Ȳ∟‹ה Ӕ Ἤ ῧ ᾼ ȲӐ

Ȳ Ѡֽהϯȸ 

1. ֯ 3 ₤вȲ֢ 1 ц 1 Ȳ Ϥ

Ȳ Ȳ Ϥ ᾼ ȴ 

2. ȸ ᾼ ϤⱢ Ȳṿ ҏẃ∟ᾼ
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Ѭ Ɫ ȴ 

3. ȸ ᾼ Ӧ 100mm ϤⱢ 10mmȲṿ

∟ᾼ ᴯѬ ҷ ȴ 

4. ắ Ϣ ᷄ẞ ц Ȳẞ Ἤצ ӔȲἬ

ᾼ ȴ 

 

Ẫв Ԛצ 13 Ȳ 1 Ɫ ắ Ϣᾼ Ȳ 2ᴟ 13 и

ⱢϮ ӭȲὑḕϚ Миᵑ ắ ῏֯ɦӑṿӣᴞ о ɧה ɦṿ

ӣᴞ о ɧה ϯȲᶙכѬϩиέ Ȳѿц ᷄ ṳᶙכ Ӕ

Ἤ ῧ ᾼ ȴ Ẫ ӭֽϯῶ 9Ȳ Ẫ  ԈϚӐׁשṅ Ẫ ȸ 

ῶ 9 Ẫ ӭԝῶ 

 ӭ ֫  

1 ᵃᾼ צ  ȹד
1- -ȳ3ד3 -ȳ5ד5 ȳד10

 ѿϱד10

2 
Ẃ 1 (10 Ȳ10 )Ȳњ Єּפ

ֵϵ(и )  
ѝֿѠ  

3 Ẃ 1Ḃӣᴞ Єּפ ֵϵ(и )  ѝֿѠ  

4 
Ẃ 1 в צ Ȳњ ᷄ṳ ӔЄ

פּ ֵϵ(и )ȹ 
ѝֿѠ  

5 
Ẃ 1 вᾼ Ȳ Ӕ Ḃӣᴞ

פЄּה ֵϵ(и )ȹ 
ѝֿѠ  

6 
Ẃ 2 (23 Ȳ25 )Ȳњ Єּפ

ֵϵ(и )  
ѝֿѠ  

7 Ẃ 2Ḃӣᴞ Єּפ ֵϵ(и )  ѝֿѠ  

8 
Ẃ 2 в צ Ȳњ ᷄ṳ ӔЄ

פּ ֵϵ(и )ȹ 
ѝֿѠ  

9 
Ẃ 2 вᾼ Ȳ Ӕ Ḃӣᴞ

פЄּה ֵϵ(и )ȹ 
ѝֿѠ  

10 
Ẃ 3 (76 Ȳ80 )Ȳњ Єּפ

ֵϵ(и )  
ѝֿѠ  



58 

 

11 Ẃ 3Ḃӣᴞ Єּפ ֵϵ(и )  ѝֿѠ  

12 
Ẃ 3 в צ Ȳњ ᷄ṳ ӔЄ

פּ ֵϵ(и )ȹ 
ѝֿѠ  

13 
Ẃ 3 вᾼ Ȳ Ӕ Ḃӣᴞ

פЄּה ֵϵ(и )ȹ 
ѝֿѠ  
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ӐׁשṅԚậ 10 צ ẪȲ ꞋⱢӐеҨצ ᴩѬϩиέ

ᾼ Ϣ ȲἬ ᴯⱢ Џ ц ἬЏ ῖȲẔМ 7 Ẫ

1- Ȳ3ד3 3- Ȳ֪ד5 ẪᾼϢꞋצ ▲иέȳѬϩиέ ᵂ

ᾼ ᵂ ȲṜ ױ Ẫẓ҅צῶἤȲ Ẫ Ὠ ֽϯῶ 10ȸ 

 

ῶ 10 Ẫ֫ ῶ 

 Ẃ 1 Ẃ 2 Ẃ 3 

 

 

њ  

 

ᴞ  

 

њ  

 

ᴞ  

 

њ  

 

ᴞ  

 

њ  

 

ᴞ  

 

њ  

 

ᴞ  

 

њ  

 

ᴞ  

 

1-  2 5 60 240 2 5 30 120 2 2 20 60 ד3

1-  1 10 60 960 1 4 10 90 1 3 5 50 ד3

1-  2 9 30 250 3 8 20 60 2 1 10 15 ד3

1-  2 4 30 100 1 2 15 60 1 1 10 30 ד3

1-  1 7 45 240 2 5 8 120 3 2 5 90 ד3

1-  2 7 30 180 3 3 3 60 2 1 3 30 ד3

1-  2 7 150 200 1 2 120 180 1 3 90 120 ד3

ӂᶁ 56 20 2 2 99 29 4 2 310 58 8 2 

3-  2 5 1 200 1 3 1 120 1 3 1 60 ד5

3-  1 3 15 60 2 4 5 25 2 2 1 15 ד5

3-  2 6 10 20 3 2 8 10 1 1 5 5 ד5

ӂᶁ 27 2 2 1 52 5 3 2 93 9 5 2 

ӂᶁ 46 17 2 2 81 24 4 2 250 48 6 2 

ᴯȸи  
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6.2.1  иέ 

иέϱῶȲ 1- Ἤד3 ᶙכ ѩ 3- Ἤד5 ᶙכ

  1ᴟ 3 Ȳᵧ ֵἬ юᾼ ὨȲ

ӱ ᵂ Ἤ ⁄ϱᵧчѩȲ צ   ᾼắ ῏ ὑ

CAD ц EPANET ᵂ Ȳ ὑѬϩиέἬ ṿӣᾼ Ἤ ▲

᷄ᾼᴯ Ɫ Ȳ ῧ ὑ юᾼắ ῏Ȳ֢ Ẃ

ѩ ∟ֽϯ  22ȴ 

 

 

 22 ֢ Ẃ ѩ  

  

0

50

100

150

200

250

300

350

Ẃ1-њ Ẃ1-ᴞ Ẃ2њ Ẃ2-ᴞ Ẃ3-њ Ẃ3-ᴞ

(и
)

1- ד3 3- ד5
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иέṿӣᴞ ᾼ∟‹ה Ἤ Ȳ Ἤצ Ẫӂᶁ

Ȳӑṿӣᴞ Ἤ Ȳ Ẃ 1Ɫ 46и Ȳ Ẃ 2Ɫ 81и Ȳ Ẃ

3Ɫ 250и Ȳṿӣᴞ ∟Ȳ Ẃ 1 юᴟ 17и Ȳ Ẃ 2 юᴟ 24и

Ȳ Ẃ 3 юᴟ 48и (ֽῶ 11ц  23)Ȳ ᴖṕȲἬ ю ⇔

63%ᴟ 81%Ȳᴖ ֵᾼ Ẃ ᾼѩע Ȳ ӱᴞ о ᾼה ҠѿЄ

ю֝Чᵂ Ȳṳѹᴞ о ה њ ᾼᵂ ᴞ ᶙכṳ Ϥ

МȲ ᶮᾼӔ Є Ȳṳѹ в∂ Ɫ ᾼғ Ȳ֝ЧҠѿ

ᶶ ᾼ ᵂᶙכᾼѬϩиέ Ӧ emailȳᵛ ӻ ȲϷ

ᴯᾼ ȴ 

ϱиέȲ ᴞ о ה ϤЏᵂ∟Ȳ Ҡѿ ҒЏᵂ Ȳ Ѭ

ϩиέ Ӕ ἤȲ ю֝Чᵂ ȴ 

ῶ 11 њ цᴞ ѩ ῶ 

ӭ Ẃ 1 Ẃ 2 Ẃ 3 

њ (A) ( и )  46 81 250 

ᴞ (B) ( и )  17 24 48 

ю ⇔ 

(A- B)/(A)  
63% 70% 81% 

 

 

 23 њ цᴞ ѩ   

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

0

50

100

150

200

250

300

Ẃ1 Ẃ2 Ẃ3

(и
)

њ ᴞ юѩẂ
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6.2.2  иέ 

ῶ 10Ȳ Ẃ 1ᴟ Ẃ 3Ȳњ Ἤ иᵑⱢ 2и ȳ4и ц 6

и (ֽϯῶ 12ц  24)Ȳ ע ⇔ 50%ᴟ 67%Ȳױ ὨҠ Ɫ ц

ֵȲἬ ῧ ᾼ Ϸ П ҒȲᴖṿӣᴞ Ȳ֢∟ה ẂꞋҠ֯

1ᴟ 2и в᷄ẞ ᾼ֮ѠȲṳҒѿ ӔȲ ӱṿӣӐ ᾼᴞ

ȲҠҒה ₤ᾼ ᷄ ц Ӕᾼ ⇔Ȳ Ӣ ȴ 

 

ῶ 12 њ цᴞ ѩ ῶ 

ӭ Ẃ 1 Ẃ 2 Ẃ 3 

њ (A) ( и )  2 4 6 

ᴞ (B) ( и )  2 2 2 

ю ⇔ 

(A- B)/(A)  
0% 50% 67% 

 

 

 24 њ цᴞ ѩ  

 

  

0%

10%

20%

30%

40%

50%

60%

70%

0

1

2

3

4

5

6

7

Ẃ1 Ẃ2 Ẃ3

(и
)

њ ᴞ ѩẂע
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6.3  иέ 

ἭϱЊ ẪиέȲ ṅиέשׁ Ϥᴞ Ȳ∟ה ѿ ᾼע

ќҏȲ Ϥᾼ ӭ֪צ юЏᵂ ѿ ПЏᵂע Ȳц юӖ Ө Ἤ

Ȳṳ᷉ ⱢϢṶ ӣ  Ȳ ѿϮ Ϥиέ 

ԛᴕ ӐеҨ CAD Ɫ ӣȲḕד ќҏỆứᾼ ӣȲ╝ Ϥ

ᴞ ғ ∟Ȳ ע ᵂ CAD ᾼ ȲҠ ע ᾼ ӣȴ 

ҵȲⱢ֪ױ ╜Ἀ П ╜ ȲӐׁשṅӼ Ϥ

ᴷ ȴ 

6.3.1  CAD ӣ ע иέ 

CAD ӣ ע ᴷ ֽϯȸӐеҨ ԝ ד3 ӣ 125 CAD

ᾼ Ȳפּ֥ פּ 4,500 аȲӂᶁϚ Ϛד ӣ  Ɫ 1 а

(4,500 Ķ12ѣĶ3דĶ125 )ȲᴖӐеҨᾼ CAD Ϡӣὑ Ѭϩиέ

ҵȲҫצ ȳЁ∂ цӣљҵ ғ Ȳ֪ Ѭϩи

Ữ‍ CAD ѻ ӣ ȲӐׁשṅ ᴷ֯Ѭϩиέ ᾼ ᴾ CAD

Ἤצṿӣ ᾼ 10%Ȳ╝ ᴷṿӣѬϩиέ ᴞ о ȲԓеҨ∟ה 125

ȲḕדҠ ע 125,000а(125*10, 000*10%=125,000)ȴ 

6.3.2  Ϛȸ ӣѬ▲  

Ẃ￼ ȸ ᴰ׃ȳῂ Ἠ ӣѬ ȲӐеҨⱢϠ ’ Ө ӣ

ѬҒϤ ∟ȲЛ ֪Ɫ ᾼӣѬ Ḗᴖ ẁѬכ ҒȲ

ӣљᾼӣѬ₇צ╠ Ȳ╝ ѿ EPANETиέ ᾼ ᾓѿц ẁѬ∟ᾼ ᶮȲ

ẁѬ∟ Ữצ ϩ И֝ ẁѬȲᵡ⁄ Ṇ Ḃ ȴ 

Ӑ ẁѬ ₤вᵶ 10 Ȳ10 ȲṆ ☼ 1400CMDȲ

ֽϯȲᴷ ֽϯῶ 13ȸ 

1.  ḕ ֝ иέ Є ȳ Њ ц ЄѡϮ Ȳѿ ’ Ṇ

ҠӔ ᵂὑ ᾼẁѬ Мȴ 
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2.  ֢ ᾼ ⇔ ῺӐׁשṅ ẂϚ(  12)ȲӼᵛ֯њ ᾼ ᾓ

ϯȲᶙכϚԌ 46и Ȳᴖṿӣᴞ Ἤ∟ה ю

ᴟ 17и ȴ 

ῶ 13 Ẃ 1ḕ ע ӣᴷ ῶ 

ӂᶁ ῧ  46и  

ᴞ о∟ ῧ  17и  

Ϣ  330а 

ḕ Џᵂע  σ τφ ρχȾφπ ρȢυЊ  

ḕ ӣљӨע ӣ 100а 

ḕ ע ӣ ρȢυ σσπρππυωυа 

֯ ᴩ Ẃ ᴷ ȲӐ ᵑᴕ Ө ӣљМӣѬ Єᾼ

Ȳ֪Ẕ ӐеҨ╠צẁѬ П ἏἏ Ɫ ȴ ӱȲ Ө

ẁѬצ ϩБ Ὼ ếȲױ ӣѬ ḖӣљϚӎ ϤȲЛ Ҡ ᾎ

ṜẔӐṝἬ Ѭ ȲḆҠ ֪ иẁѬ и Ȳ ӣљצ╠כ ẁѬ

ϩϯ ἨѬ ЛṜᾼ ᶮȲ ᴖ ẔẁѬ₇ ȴ 

ὑϱ ᴕ ȲӐ ᴷ∟ ứ ứ Ȳϴ Ө ӣѬ

50CMDɎӴѠеѐˍѡɏ῏ȲᵛԝⱢ ᵑ П ӣѬ Ḗ ԈȲ ҵ

ᴩѬϩ иέȲѿ ẁѬṆ П ứἤ ҠᴩἤȴӐ ẂἬ

П Ԉ Ȳᵛ…Ṽױ ∟П Ὠȴ 

ԛ ϚḔ ▲үѬеҨ ắ⇔ד113 ᾼ Ө ԈȲṳ ѿ ᴷ

ɦӣѬ▲ ɧᾼ Ԉ ȸ ѿ ԈМɦ Өװ љ Єὑ 50љɧⱢᵒ

Ȳṳ ḕљӂᶁ Ѭ Ɫ 1 CMDȲ⁄Ẕ Ѭ ᵛ  50 CMDȴṼױ

Ȳױ ₤ Ԉ Ɫ 630 ԈȲפּ ϤѬϩиέ ᴞ Ȳ֥∟ה Ҡפּ

юᵂ 945Њ (1. 5Њ /Ԉ*630Ԉ)Ȳ ӐכϢṶע 374.850( 595а/

Ԉ*630Ԉ)аȴ 
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6.3.3  ϡȸ ᴞẃѬḂ Ԉ 

Ẃ￼ ȸӐеҨ ֥ Ѭᵓ ᴩ ᴞẃѬ֮ ẁѬḂ Ȳ

ứᴖ ᴩ ȲⱢ ẁѬצ╠’ Ҡѿ Ṝ ӣѬ ḖȲ╝

⁄ϱӐеҨ ֯ ῴ ᴩѬϩиέȲ иέ Ὠ Ṝ Ḗ∟ȲԛṼиέᾼ

₤ ȲӐ Ẃ ᵛ╥ѿױ ᾓиέȴ 

Ӑ ẁѬ ₤вᵶ 23 Ȳ25 ȲṆ ☼ 2570.4CMDȲ

ֽϯȲᴷ ֽϯῶ 14ȸ 

1.  ѿ ᴞẃѬḂ ᾼ Ԉ Ɫ￼ Ȳḕ ֝ иέ Є

ȳ Њ ц ЄѡϮ Ȳѿ ’ Ṇ ҠӔ ᵂὑ

ᾼẁѬ Мȴ 

2.  ֢ ᾼ ⇔ ῺӐׁשṅ Ẃϡ(  13)ȲӼᵛ֯њ ᾼ

ᾓϯȲᶙכϚԌ 81и Ȳᴖṿӣᴞ Ἤ∟ה

юᴟ 24и ȴ 

3.  ḕ ӔϚװȲ ӔἬῧ Ɫњפּ ᾼϚҙȴ 

ῶ 14 Ẃ 2ḕ ע ӣᴷ ῶ 

ӂᶁ ῧ  81и  

Ӕ ῧ  40.5 и  

ᴞ о∟ ῧ  24и  

Ϣ  330а 

ḕ Џᵂע  σ ψρ ςτ τπȢυ ςτȾφπ σȢχЊ  

ḕ ӣљӨע ӣ 100а 

ḕ ע ӣ σȢχ σσπρππρȟσςρа 

ѿ ӐеҨד112 ᴩ ᴞẃѬЏ 220Ԉц ד113 ᴩ 185Ԉᴷ Ȳậӂ

ᶁּפ 200ԈȲ ϤѬϩиέ ᴞ Ȳ֥∟ה Ҡפּ юᵂ 740Њ

(3.7Њ /Ԉ*200Ԉ)Ȳ ӐכϢṶע 264,200а(1321а/Ԉ*200Ԉ)ȴ 
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6.3.4  ϮȸЄ₤ ẁѬ Ԉ 

Ẃ￼ ȸױ ￼ Ɫị֮ῂ Ἠ ԈȲױ ₤ᾼ Ԉ

Ɫ ЄȲ ц ֵȲױ ᴞ Ẕצ― ȴ 

Ӑ ẁѬ ₤вᵶ 76 Ȳ80 ȲṆ ☼ 58CMDȲ

ֽϯȲᴷ ֽϯῶ 15ȸ 

1.  ḕ ֝ иέ Є ȳ Њ ц ЄѡϮ Ȳѿ ’ Ṇ

ҠӔ ᵂὑ ᾼẁѬ Мȴ 

2.  ֢ ᾼ ⇔ ῺӐׁשṅ ẂϮ(  14)ȲӼᵛ֯њ ᾼ

ᾓϯȲᶙכϚԌ 250и Ȳᴖṿӣᴞ Ἤ∟ה

юᴟ 48и ȴ 

3.  ḕ ӔϚװȲ ӔἬῧ Ɫњפּ ᾼϚҙȴ 

ῶ 15 Ẃ 3ḕ ע ӣᴷ ῶ 

ӂᶁ ῧ  250и  

Ӕ ῧ  125и  

ᴞ о∟ ῧ  48и  

Ϣ  330а 

ḕ Џᵂע  σ ςυπτψ ρςυτψȾφπ ρτЊ  

ḕ ӣљӨע ӣ 100а 

ḕ ע ӣ ρτσσπρππτȟχςπа 

ѿԓүḕדᴷ פּ 50ԈЄ₤ ẁѬ Ԉ Ȳ ϤѬϩиέ ᴞ

Ȳ֥∟ה Ҡפּ юᵂ 700(14Њ /Ԉ*50Ԉ)Њ Ȳ ӐכϢṶע

236,000а(4 , 720а/Ԉ*50Ԉ)ȴ 
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6.3.5  иέ 

ṿӣӐׁשṅᾼ ה ᴩѬϩиέ Ȳ иέ∟Ҡ ю Ȳᴖ

юᾼ ᵛҠѿ Ɫ Ṝ Ȳ юᾼ ҠѿиέӐ Пה

ȴ 

ϩ … ẃ ѻ Ɫ ϩẁ ᴯȲ▲ү ϩеҨе

[9]Ȳ2024ד ϩ … Ɫ 0.474еџ/⇔( ϯῶ 16)ȴ 

ῶ 16 ῺХד ц ϩ …  

ϩ ⇔ד …  

2020 0.502 

2021 0.509 

2022 0.495 

2023 0.494 

2024 0.474 

ẃ ȸү ϩеҨῺХד ц ϩ …  

ѿ ϱ₤ ḕЊ 300W Ȳ ᵂ 1Њ Ἤ Ӣᾼ Ɫ

0.1422еџ(300/1000*0.474)Ȳԛ Ӑׁשṅ֢ Ẃᾼ Ϥᴞ о Ȳ∟ה ѿ

ᾼע ᵂ Ȳ Ҡ ю 2,385Њ ( ῶ 17)ȴ 

ῶ 17 Ӑׁשṅ Ẃ ю ṿӣ  

ע  (Њ ) (Ԉ) Њ (Њ ) 

Ẃ 1 1.5 630 945 

Ẃ 2 3.7 200 740 

Ẃ 3 14 50 700 

   2385 

ẃ ȸӐׁשṅ  

Ȳױ֪ Ҡ юᾼ Ɫȸ 

πȢρτςς
ὯὫ
Ὤὶ ςσψυὬὶ σσωὯὫ 
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6.3.6  о ֥иέ 

ϱ Ϯ иέ∟Ȳ ֢ ṿӣӐ ᾼᴞ Ȳה Ϛ

Ҡ ᴷ ӐכϢṶע 374,850аȲ ϡҠ ע 264,000аȲ ϮҠ ע

236,000аȴ 

ԛᴕ ṿӣӐׁשṅ ∟ȲҠ ю CAD ᾼ ӣ Ȳ᷉ ע

125,000а∟Ȳ֥ ḕד ᴷ ע 1,000,050аȲֽϯῶ 18ȴ 

ῶ 18 ᴞ Ӑכע ῶ 

￼Ẃ  װ  ᴷ  ӐכϢṶע 

1  CAD ӣ ԓеҨ 125,000 

2 Ϛ ӣѬ▲  ԓеҨ 374, 850 

3 ϡ ᴞẃѬḂ Ԉ ԓеҨ 264,200 

4 Ϯ Є₤ ẁѬ Ԉ ԓеҨ 236,000 

  ֥   1,000,050 

 

ԛ Ϥ П╜ ȲṿӣӐ ᾼ ȲҠ∟ה ю 2,385Њ ᾼ

ᵂ Ȳ֥ Ҡ ю 339еџП ȴ 
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6.3.7  о ֥иέ 

֥ѿϱ֢ иέ Ȳ ѿϯ ȸ 

1.  ᵂ ὢ ₇ с 

ᴞ о Є Ȳ Ϣ Ḇֵ ᷾Ϥὑ

ᵒ ȳѠ оцӣљ ȴױ Л ᵅ ȲϷ Ғᶶ Ԉ ▲☼ Ȳ

ӣљ ∕ Ȳ ϚḔ сӖ еҨᾼ ⇔ ‒ԉ ȴ 

2.  ῀ Ἥ 

њ ἏἏṼ ᵑ Ϣ ᾼ Ȳ Ϣ Ҡ כ

ȴᴞ о ה ☼ оȲצᵗὑ ἤ῀ оⱢ ἤЏẓȲ ᵍ

Ϣϩ☼ ẃᾼЛ ứἤȲṳ ὨᾼϚכ’ ἤ Ҡ ἤȴ 

3.   Ầᵂ ḟ ќ  

ᴞ ᾼѬϩиέ ᶶ ӢכṳҠ оȲ ᴯṿӣҵȲӼҠ

ẁ ȳ цḟ   ᴕȲṿ  ֯ ẁѬ ⇔ȳЏ Ḃ

Ḇẓ ȴ ᵛ ќ ᵗὑצ ᾼḟ ₇ ȴ 

4.  ╜ ֥ ᶮ с 

֯╜Ἀ ɦ ɧ ᴯ ₤ᾼ╜ ￼ ϯȲӐеҨ Ϥᴞ о

ȲЛה ȲϷ ᴯ ᾼ ᷾Ϥȴױ ᵗὑצ

сԍ ῂ ԉᶮ Ȳṳ ֯ѻ ȳӖ ц֥ᵂ ᴯ ᾼ‒ԉ ќ═

⇔ȴ 

5.    ᾨ  

ᴞ о ᾼה Ϥ ὑϚװἤ ȳֵדắ ᾼ᷾ ȴ Ԉ ד

ҒȲẔ ═ ὍЄȲ ѩЬṼ њ ᾼᵂ ѠהȲӐеҨ֯

ȳכӐ ạ Ә ϱᾼ ḆⱢὙ ȴ 
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Ӑׁשṅכғ ϠϚ Ӵ ᵂᾼ Python ֯סȲה ḟ EPANETѬϩи

έכὨ ϢЏ Ἤ ᾼ ȳὔ ȴױ ה ᴞ ậ EPANETᾼ

Ϥ(.inp) ҏ(.rpt) Ȳ ₤Мᾼ ȳ Ѭϩиέ Ȳᶶ

כ ֥еҨв ᾼה Ȳṳ ҏ DXFȳSVGц PNG ֵ

ה ȲѿᵓὑЛ֝ ӣ ȴ 

ЏẓЛױ ╥ ᾼ ȲḆה ֥Ϡᴞ ғ ȲҠѻ ▲ ₤

М ֯ᾼ ȲҔ╗ȸ 

1. ȸẦᵗṿӣ῏ᶶ ֪ Ἠ ἕ ᾼכ ứ ȴ 

2. Ѭ ҷ ȸ ӱҏ ᴯѬ ҷ Єᾼ ȲṳṼ Hazen-Williams

еה ∂ ȲᵂⱢ о ᴕȴ 

3. ᵅ☼ ȸ᷄ҏ☼ ᵅὑᴞ ☼ (0.3m/s)ᾼ Ȳ ῏ᾃ

ḛ ȴ 

4. Ѭ ȸᴞ ӱ Ѭ ᵅἨᵧ ᾼ Ȳѿ ֯ᾼ

ẁѬ ȴ 

Ӑׁשṅ Ẫ ▲ иέȲ оϠ Ϥױᴞ о ᾼẓה כ ȴ

Ὠ ӱȲ֯Л֝ ⇔ᾼ ẂМȲ ҠЄה 63%ᴟ 81%ᾼ Ȳ

ѿц 67%ᾼ ȴ ֥ ᴷ∟Ȳ ᴷḕדҠⱢеҨ Ὼᴍע аᾼ

ϢṶц ӣכӐȲṳ֪ ю ᵂ ᴖ דḕכ 339еџᾼ Ὅ

ȴ 

ᴖṕȲױᴞ оЏẓᾼ ӣȲЛ сϠѬϩиέ ᾼ

Ӕ ἤȲ Ϡ ֝ЧᾼЏᵂ ȲḆ ẃϠҠ ᾼ

ȴӐ ═ Ṽ ṿӣ῏֫ ᴩ ה оȲṿẔḆ Ṝ

ḖȲ ᴖ сеҨ֯ ᾼ ȴ 
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 ԈϚ Ӑׁשṅ Ẫ  
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 Ԉϡ 1( )  

֪ ֵȲⱢ ע Ȳ Ԍ  
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 ԈϮ 2( )  

֪ ֵȲⱢ ע Ȳ Ԍ  
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