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҉ ѿ ץ ҹҺ̆ ȁ ȁ ȁ ȁ ȁ ȁ

҉ Ȃ2018 ̆ ҹ҉ ľ

Ŀ ᵝȂ 

Ⱳ ⌠1906 ⇔Ⱳ 1907 ⇔Ⱳ Ȃ

1906 ̆ ᴪ ҉ ӊ ⇔ Ȃ1928 ↔̆ ᴋ

ᴋ ֲ ̆ ῃ ῀Ҭ ᵣ Ȃ Ҭ ̆ ῏

қ ̆ ⇔Ⱳ҉ ҙ ̆ ҹ҉ Ғ
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1907 ̆ ̆1912 Ȃ1922 ̆Ҭ

҉ ⱲҬ Ȃ ≠ ̆ҍ

ҙ ̆ ҉ ҙ Ȃ Ҭ └ҹ҉

ҙ ̆ ҹ҉ Ғ ̂1983ĺ1996 ̃Ȃ1996 ̆ қ ҙ

҉ Ғ ҉ Ȃ1998 ̆ ҙ ⅞

҉ Ȃ2003 ҉̆ Ғ ̂2015 ⅞₮ ҉ ẫ ̃

҉ ₮ ┘ Ғ ⅞ ҉ Ȃ ̆ ̆ ᴰ̆

Ҍ ̆ ԅѿ ֲֹ̆ Ῑԅѿ ȁ Ғ

ᴪ ̆ҹ ᴪ Ῑԅ ᵩ҆ᴨ Ғҙֲ ֣̆ Ҭ ľ└ ҙ ´ Ŀ

Ȃ ᴰ ⇔ Ҭ₀ ľḤӈאל ̆ Ŀ ̆ ꞉ ף

҉ ֲ ₮ ̆ Ȃ 

´ ῐ ңҩ ̆ ֡ȂҊ 17ҩ ̂ ̃̆

ῃ └ 27000ᵩֲ ῒ̆Ҭ 18000ᵩֲ̆ 9000ᵩֲȂ 2900

ᵩֲ̆ῒҬҬ ȁҬ 9ֲ̂ ̃̆ ֲ 75ֲ ̆

ֲ 189ֲ ֲ̆ 859ֲ̆ 260ֲȂ 

ᶭ ȁ Ⱶ ҙ֟ҙ ̆ └ ȁ ȁ₮ ┘ ҙ

Ȃꜚⱬ ȁᾣ ȁ ҍ ԍ ῤ

ᾢ ᵝ̆ ₮ ┘ң ΐ ҙ Ȃ ̆

Ҍ ᴨ ̆ 60ҩ Ғҙ̆8ҩѿ ᵝ ̆6ҩ ᵬ

ꜚ ̆27ҩѿ ᵝ ̆18ҩ Ғҙ ᵝ ≢Ȃ 19ҩ
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51ҩ ̆7ҩ 34ҩ Ȃ ȁ

҈ҩ ESIῃ ╠1% ↓Ȃ Һꜚ ҉ ץ̆ ᾣ

ȁ └ ȁ ҍ 3 1ҩ ҹ ᵣ̆

ᾣ ȁ ȁꜚⱬ ȁ ȁ 5 ѿ

̆ ̆ⱴ Ȃ 

ֲ ᴋⱵ̆ ᶭ ҙȁ֟ Ⱳ ᴰ ̆ Ῑ

ľ ȁ⇔ ȁ Ŀ ֲ Ȃ ľ ҙ̆ Ғҙ̆

ҙĿ ̆ ľ ȁ ȁ Ŀ̆ ľ ȁ

⇔ ȁ ҙĿȂ ľ Ῑ ⅞ Ŀľ ⇔

⇔ҙ ⅞ Ŀľ ֲ Ῑ ⇔ Ŀľ ⇔ ֲ Ῑ

Ŀľῃ ⇔ ⇔ҙ Ŀľῃ ⇔ ⇔ҙῖ ĿȂ 

ῤ Ⱳ ᵬⱲ ӊѿ̆ ֲ ҍ̆ ȁ ȁ

ȁⱴ ȁ ȁ ≠֒ȁ ῌ 30 ҩ 170ᵩ

ԅ ᵬ῏ ̆ Ҭ Ҭ 2ҩҬ ᵬⱲ Ȃ 

Ⱳ Ȃҍ ֤ ҙ ȁ ҙ ȁ ȁ

ҙ ῍ ľ ҈ Ŀ̕ҍ҉ Ὲ῍ ֜ ᴪ῍ ҉ Ὲ῍

֜ ҍ̕҉ ֜ ῍ ľ ֜ ⇔ Ŀľ ֜ Ŀ̕

ҍ҉ ҙ ꜚ ת ȁ҉ ȁ҉ ȁ

҉ ȁ҉ ȁ҉ ꜚ ΐ ȁ҉ ҙ ȁ҉

Ҭ ῍ ľ ҙ῍ ҉ Ŀ ľ ҙ҉

Ŀ̕ҍ ȁ ҹȁ҉ ȁᾣ ̂ ̃ȁҬ ҉ № ȁҬ ҉

№ ȁ ῇ ᴑԊҙ ᵝ ῃ ᵬȂᶭ ҉

№ ҈ 30ҩ ᵬ ̆ ֟ҙ ҍ̆

ᵬ ҉ ⇔ Ȃ 

҉̆ ף ̆ῃ ῇ ᾴףᴪ ᴋ

Ⱶ̆ ⇔ ̆ ̆ⱬԈ ҹ ֟ҙ ⇔ ̆

ҹ ѿ Ȃ 
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⇔ № ̆ ץ ᴑҙ ҹ ȁ ҈ Ⱶ⇔ Ȃ 

҉ Ҭ ԅ800 ȁ ̆ ᵬᴩᵄ

500 ᴑҙ̆ ᵬ ῃ 20ҩ Ȃ҉ Ҭ ľᴑҙҹҺץ

֟ ⇔ └Ŀҹ Ⱶ ľ₀ץ̆ Ғҙ ̆

ҍ῍֣ ̆ Ⱶѿ ̆ ҹḆ ᾣ ȁ ȁ └

ȁ ȁ Ⱶҍ ꜚ Ŀҹ

̆ ⱬ ⇔ ᵣ ̆ ҈ ѿ ̔ Ⱶ

ȁ ⇔ ̂Ғҙ Ⱶ ̃ ȁ Ⱶ

֟ ̆ꜜⱬ ⇔֟ ⇔ Ȃ 
 

  



ĺ 4 ĺ 

 
 

  

 

 

№ ↓ ᾣ  1 .................................................................................. ת

ps ᾣ  4 ..................................................................... ת

ԍ Ἕ ᴆῤ  .................................................... 5 

ᵣ Ғ ῗ  8 ........................................................ ת

ῃᾣ ῗRCS  ............................................................................ 10 

ῗ  12 .................................................................................... ת

ῗ ῤ  14 .................................................................................... ת

ῗᾣ  ........................................................................ 17 

└ ҍ  ............................................................................ 19 

ᴆ ꜚ№  ................................... 22 

Ὲ֜ №  ........................................................................ 26 

Ἕ  .................................................................................................. 29 

OPTIGATM Trust M2 ID2 ῃ Ԑ Ⱶ ‗  ............................................. 34 

ᾣ  .................................................................................................. 38 

ᾣ ῏ ᾣ  ...................................................... 41 

ᾣ ᾥ ᾣ  ............................................................. 45 

 ............................................................................................... 47 

ᾣ ᾣᾣ  ........................................................................................... 50 

ȁ ᾣ ᾝᴆ ȁ└ ҍ  ................................... 53 



ĺ 5 ĺ 

ѿ ҍ ᾣ ֟ ┘  ....................................... 55 

GHz ᾣ  ..................................................................... 60 

ῃ  63 .................................................................................... ת

ꜚ ֲ ....................................................................................... 65 

ⱳ ֟  ..................................................................... 67 

└ ῒ └  ................................................................................ 69 

ᾣᴟ  ....................................................................................... 72 

ᵣ Ữ  ..................................................................... 74 

№  ..................................................................... 77 

Ҭ ѿᵣ  ..................................................................... 79 

ԍ ᾣ ת  ............................................................. 81 

ꜚ  ................................................................. 83 

ᴏ ᴆ ................................................................. 85 

ᴏ ᴆ ................................................................. 88 

 .............................................. 91 

ᴰ ת  ................................................................................ 94 

ᾣ  .................................................................................... 98 

ӟ Ἕ №  104 ........................................................ת

ᵞ /  ................................................................................... 108 

 .............................................................................. 110 

 .................................................................................. 113 

҈  ...................................................................... 115 

 ...................................................................... 117 

 ................................................................... 119 



ĺ 6 ĺ 

ꜚⱬ  .............................................................................. 122 

ѿ ҍ ꜚ  ............................................ 124 

ԍ Ḥ ᵣ  ................................................ 128 

 ................................................................................................ 130 

ѿ ῒ  ................................................................... 132 

Ḃ  135 .................................................... ת

ꜚ  139 ...................................................................... ת

№  .................................................................................. 143 

Ữ ȁ ᶫ  ................................................ 146 

ԍ -ᴏ ↓ ꜚ№ └ᴨ  ................ 148 

ԋ ҍ  .................................................... 149 

?№ ‰  ............................................................................ 151 

‛ Ḡ ↓Ғ≠  ............................................ 153 

ѿ ҍ ֜ Ҭ ֜ ⱬ №  ............................. 159 

ֲ  ............................................................................................. 161 

ᴆ .................................................... 163 

ᵣ ₯҉  .................................................... 166 

№  ................................................................... 168 

№ №  .................................................... 171 

‖ ‪  ..................................................................................... 176 

└  .................................................................................. 179 

ҙ ᴆᵝ҈ ≢  .......................................................................... 182 

ᴏ ᾝᴆ ..................................................................................... 184 

 ...................................................................... 187 



ĺ 7 ĺ 

ᴨ  ...................................................................... 190 

Έ ᵝ  ......................................................................................... 193 

 .......................................................................... 195 

Ԛ ᴰꜚ └  ............................................................... 197 

ѿ  ............................................................... 201 

ᵀ ‰ .......................................................................... 203 

῏ ᴆ ╝ ᴨ ҍ  ............................................ 205 

ԍ ӟ ֲ ꜚ ⅞  ................................. 210 

 .................................................................................. 213 

ᵊ  ..................................................................................... 215 

≠ ҍ ѿᵣ  ...................................................................... 218 

ҍ ᵣ ........................................................ 221 

ȁ ҙ ȁ ᵣ Ῑ

 ....................................................................................................................... 227 

Ῥ ꜚ ‛  ...................................................................... 232 

╕ Ҭ  ................................. 234 

҉  ................................................................................................ 238 

≠ ḱ  ................................. 242 

ԍBIM+GIS ↓ ‗  ................................................ 245 

ᵝ ᵝ ⇔  ............................. 249 

№ ҈  ..................................................................................... 255 

῾ҙ  ........................................................... 259 

ᾙ ẫ  .................................................................................. 262 

ľ ᶭĿĺĺ ֜ Ⱶ ........................................................ 265 



ĺ 8 ĺ 

Ҭ ẫ  .................................................................................. 268 

ⱴ  .......................................................................... 272 

ΐ  .......................................................................... 275 

№  .......................................................................... 278 

῀  ......................................................................................... 281 

⇔  .............................................................................. 284 

ҍ ѿᵣ  287 ........................................................... ת

ῤ ᵣᴰ  ................................................................... 290 

ᴰ ֟ҙ  ................................................ 293 

ᵞ  ..................................................................................... 296 

 ........................................................................................................ 296 

ѿ  ...................................................................... 300 

ԍ ........................................................ 302 

ף  ......................................................................................... 304 

ԍ  ...................................................................... 307 

Ҭѿ Ḃ ᾟ  ................................................ 310 

3D ῃ ℗ ῀Ẋᵣ  ............................................... 312 

ᵝ  ................................................................... 314 

 .......................................................................... 316 

῏ ꜚҊ ֲ ............................................................... 319 

Ӳ ֟  .................................................................................. 321 

QRS  .................................................................................. 324 

ᵀ  ...................................................................... 326 

ᴰ  .................................................................................. 329 



ĺ 9 ĺ 

 ...................................................................... 332 

ᾣᴟ  .............................................................................. 335 

Cu- Cr- Ti └  ............................................................. 338 

└ ........................................................ 340 

ᾣ Ỳ ֟  ............................................................... 342 

ѿ ԍ ҍ ᵝ  ...................... 345 

ԍ ↓ ᴴ ........................................................ 347 

ԍ ↓Ҝ ........................................................ 350 

↓└  .......................................................................... 353 

/ ῒ  ....................................... 355 

3D ᴆ .................................................................................... 357 

└  ..................................................................................... 360 

ԍ ӟ Ҭ ᶃ  ......................................... 361 





ĺ 1 ĺ 

̔ № ↓ ᾣ  ת

̔ Ḥ └ ҙȁᾢ  

̔ ȁ ȁ ֟  
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№ ↓ ᾣ ת ᾣ ȁḂת ᾣ ȁת ᾣ

Ȃת ᾣ ת Ғ ԍ ᴺ ≢ ᴺ ȁҒת≢

ԍ ȁ ȂḂת ᾣ ҍת

ᾣ ת ԅ ̆ ҍᾣ № Ȃ ֓ ᾣ

ת ԍ ᴍ№ ȁ῾ᵬ ῾ ȁ ҍ ≢ȁ

∞≢ȁ / ȁ ȁ Ȃ 

 

2ȁ ῏  
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3ȁ ⇔  

ΐ ҍ ᾣ ̆ ғ ῃ ΐ № Ȃ

̆ Ҍ Ȃ № ᴆ̆ ‰ ≢ Ҭ

№̆ ̆ ԅѿ Ȃ 

 

4ȁ ֟ ’ 

ΐ ῃ Һ ֟ ̆ ῃ ᾣᾣ ȁ ȁ ȁ ᴆ

Ȃ 

 

5ȁ  

ᾣ ҍḂת ᾣ ת ֟ ᵬȂ ᾣ ת

Ȃ 

 

6ȁҍ ᴨל  

ԍ ῤ ֟ ̆Ҍֽΐ ̆ ΐ ᾣ № ҍ

ᾣ Ȃ M CTᾣ ת ᶏ ױ ֟ ῃ ΐ ᾣ №

Ȃ ԅ Ғ ̆ Ғ SERS ᵝ ̆ ԅ Ḃ

Ȃ 
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ᴆ̔ ̂ ̃  

   

ᴺ               ת  ת≢

 

   

Ḃ ᾣ ᾣ                      ת  ת
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̔ ps ᾣ  ת

̔  

̔ ֟  

 

    
 

̆ 1̆977 9 ̆ ̆◐ Ȃ2005 ԍҬ ᾣ ҍ

ᾣ Ғҙ ᵝ 2̕007 ԍ҉ ֜ ꜚ ₮ ̆

ҹ҉ ◐ ̆ ̆ ᾣ ҍ ᾣ ̕ᵬҹ

ⱬ ҍ863̆ 973̆ ̆҉ Ȃᵬҹ ֲ ԅ

̆҉ ̆ ᾣ ⅞̆ ᴑҙ Ȃ 100

ᵩ ̆ῒҬSCI/EI 20ᵩ ̕ Ғ≠7 Ȃ қ

₮ 2017 ₮ ȇ ᾣ Ȉ ᵬȂҺ ̔ ᾣ ҍ ᾣ Ȃ

ῚᴋҬ ᾣ ᴪ/ ᴪ ᾣ ᴪ ̕҉ ᾣ ᴪ Ԋ̕

Ҭ ᾣ ת ‰№ ᴪ ̕ῃ ֟ҙᴑҙ ᴪ ̂

̃Ғ ᴪ ̕Ҭ ᾣ ᴪ ᾣ ᴪ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

̂ps̃ ᾣ̂10 
-12

s̃ᵬҹѿ ̆ΐ ̆

ⱳ ̆ҍᴰ ᾣ ᵬ Ҍ ̆ ᾣ ҹᾣ ᵬ Ȃ ᾣᵬ

ԍ ̆ ֟ ľ Ŀ̆ Ҭ ̆

ף ̆ № ̆ᶏῒҌ Ȃ ԍ

ῒ ̆ ᴴ ᵞ̆ғ┬ Ῥ ̆ Ӟ ᵞȂ ᾣ

ᾣ ᵬ ̆Ả ̆Ҍ Ȃ 

 

2ȁ ῏  

ů10Hz̆ ‖ ̖350ps̆ ‖ ̘250mJ ᾣ ₮  ̕
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̔ ԍ Ἕ ᴆῤ  

̔ Ḥ └ ҙ 

̔  

 

    
 

̆҉ ꜚ ̆ ȂҺ Ԋ׆ ȁ ӟ

ֲ ȂҺ ҍ ̆ 60ᵩ ̆

℮ IEEE Transactions on Industrial Electronics IEEE Transactions on 

Industrial Informatics ̆ ╠ ᴋ ℮ IEEE Transactions on 

Cybernetics̆Robotica ℮ ֲȂҬ ꜚ ᴪ ꜚ Ғҙ ᴪ̆

Ҭ ֲ ᴪ ҍ Ғҙ ᴪ ȂҺ

ֲȁ ȂҺ ̆ᶛ ԍ ᵣ ȁ

ԍ ̂ ̃ ᴆ X ȁ ᴆ Ȃ

2016- 2020 ԓ ῃ ҉ ѿȁԋ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ᴆ ҹ ̆ῒ ῤ ̆ Һ ῤ

Ҍ ῤ ̔ ȁ ȁ ȁῤ ȁ Ȃ 

≠ X ᴆ ̆ ῤ ̔ ȁ ȁ ȁῤ

ȁ ̆≠ ӟ ӟ ᴆῤ ̆ ⌠ ҙ

̆ ℮ Ȃ 

 

2ȁ ῏  

≢ 98%̆ ῤ ≢ 92%Ȃ 

 

3ȁ ⇔  

ԅ Ἕ ץ ӟ ≢̆ ԅ ≢ ̕ ӟ
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Ҭ ῀ ⱬ └ ⱬ └̆ ԅ ≢ Ȃ 

 

4ȁ ֟ ’ 

Ғ≠1 ̂Ὲ  ̃

 

5ȁ  

ᶏ ̆ ԅ ̆ ῖ ᶏ Ҋ

̆ⱳ ⌠ԅ Ȃ ῤ ̆

⌠ԅ Ȃ 

 

6ȁҍ ᴨל  

‗ԍ ᴆ ̆ № ‰└ ץ̆

ҙῤ ‰ Ȃ 

 

ᴆ̔ ̂ ̃  

ᶛ ̔ 1↓ҹ ̕ 2↓ҹ ṿ ̕ 3↓ҹ

Ṝ 3 ₮ Ȃ 
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̔ ᵣ Ғ ῗ  ת

̔ Ḥ └ ҙ 

̔  

 

    
 

֞ ̆ ֲ҆ ⅞Ҭ ⇔ ´ֲ ̆ ֲ҆ ̆ ̆

ᴨ ȁ Ⱶ Ȃ ⱳ ⌠

Ҭ - ῗ ╠ ̂ ᵬ̃̆ ῗ ҍ Ἕ ῍ ⇔ Ҭ ̆

111 ῗ ‰ ⇔ ̆҉ ῗ ⇔

Ȃ  

Һ ԋ ᵩ ̆ 863 ⅞̆ ̆ 973 ⅞

̆ ת Ғ Ȃ SCI 100ᵩ (ᾣ ╠5%̓̀ 40

ᵩ ) ĔSI 6 Ȃ Ғ≠40ᵩ 1̆3 3166҆ᾝȂ ҉

ѿ ̂ 1̃̆ ҉ Ҭ̆ ᴪ ⇔ ѿ ̂ ̃

̂ 1̃ ̂῍ 22 ̃Ȃ ҉ ѿ ̆҉ ῃ Ȃ

ῃ ԑ + ῃ̆ ѿ ԋ ҉̆ ᴨ

ᵝ ̆ ̆Ҭ ת ת ᴪѿ ̆ ѿ Ȃ 

ҹ ҍ ῗ ᴪ ÎRMMW- THz̃ Ⱶ Ԋ ÎOC Member̃Ὶ ᴪ

ȁҬ ᾣ ᴪ ԊȁҬ ת ת ᴪ ԊȁҬ ᴪ ῗ№ᴪ◐ Ԋ

ȁҬ ᴪ №ᴪ Ⱶ ԊȁҬ ᴪ ῗ №ᴪ

Ⱶ ȁҬ ᴪ Ḵӏ ԊȁȇLight: Advanced Manufacturing Ȉȁ

ȇPhotoniXȈȁȇᾣ Ȉȁȇ ת Ȉȁȇ ҍ ᾣ Ȉ Ȃ 

‗ ῗ Ҭ ᴆ ̆ ̔ ῗ ̆ ῗ

ᴆ ̂ ῏ Elsevier ̆ ҹľ ᾢ Ŀ ѿ ̃̆

₮ԅ ῃ Һ ֟ ῗ ̔1ȁῃᾣ ῗ ̆

⌠ ѿ 2̕ȁҺꜚ ῗ Ἕ Ȃ ῏֟ ԍ ҩ ̆

0.1s ῤ ≢ ᵣ ȁ ᵣ ̕ XXX ᶏ ῗRCS Ȃ 
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1ȁ ̂300 ῤץ  ̃

ҙ ̆ ’ Ҥ ̆ ̆Ҥ

⌠ֲᵣẫ Ȃ Ҍ ῃ̆Ҍ Ḡ

Һ ӊѿȂ ̆ ԍ ̆ ᾣ ̂ ̃ ᴍ Ὲ ̆ ԅ

ԍ ῗᾣ ᵣ Ғ ῗ Ȃת ֟ ץ

Ҭ ₮ ֟ ץ̆ ῃ ᵝ Ȃ

ῒ ᵝ Ҍ ῗ ̆ ∞ץ ₮ ’Ȃ 

 

2ȁ ῏  

 

 

3ȁ ⇔  

ῗ Ȃ Ȃ 
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̔ῃᾣ ῗRCS  

̔ Ḥ └ ҙ 

̔  

 

    
 

֞ ̆ ֲ҆ ⅞Ҭ ⇔ ´ֲ ̆ ֲ҆ ̆ ̆

ᴨ ȁ Ⱶ Ȃ ⱳ ⌠

Ҭ - ῗ ╠ ̂ ᵬ̃̆ ῗ ҍ Ἕ ῍ ⇔ Ҭ ̆

111 ῗ ‰ ⇔ ̆҉ ῗ ⇔

Ȃ  

Һ ԋ ᵩ ̆ 863 ⅞̆ ̆ 973 ⅞

̆ ת Ғ Ȃ SCI 100ᵩ (ᾣ ╠5%̓̀ 40

ᵩ ) ĔSI 6 Ȃ Ғ≠40ᵩ 1̆3 3166҆ᾝȂ ҉

ѿ ̂ 1̃̆ ҉ Ҭ̆ ᴪ ⇔ ѿ ̂ ̃

̂ 1̃ ̂῍ 22 ̃Ȃ ҉ ѿ ̆҉ ῃ Ȃ

ῃ ԑ + ῃ̆ ѿ ԋ ҉̆ ᴨ

ᵝ ̆ ̆Ҭ ת ת ᴪѿ ̆ ѿ Ȃ 

ҹ ҍ ῗ ᴪ ÎRMMW- THz̃ Ⱶ Ԋ ÎOC Member̃Ὶ ᴪ

ȁҬ ᾣ ᴪ ԊȁҬ ת ת ᴪ ԊȁҬ ᴪ ῗ№ᴪ◐ Ԋ

ȁҬ ᴪ №ᴪ Ⱶ ԊȁҬ ᴪ ῗ №ᴪ

Ⱶ ȁҬ ᴪ Ḵӏ ԊȁȇLight: Advanced Manufacturing Ȉȁ

ȇPhotoniXȈȁȇᾣ Ȉȁȇ ת Ȉȁȇ ҍ ᾣ Ȉ Ȃ 

‗ ῗ Ҭ ᴆ ̆ ̔ ῗ ̆ ῗ

ᴆ ̂ ῏ Elsevier ̆ ҹľ ᾢ Ŀ ѿ ̃̆

₮ԅ ῃ Һ ֟ ῗ ̔1ȁῃᾣ ῗ ̆

⌠ ѿ 2̕ȁҺꜚ ῗ Ἕ Ȃ ῏֟ ԍ ҩ ̆

0.1s ῤ ≢ ᵣ ȁ ᵣ ̕ XXX ᶏ ῗRCS Ȃ 
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1ȁ ̂300 ῤץ  ̃

‰ ῗ ̂Radar Cross Section ̆RCS̃

ῗ Ἕ Ȃ≠ ῗ ᾣ (THz-TDS) ץ

RCS ⱳ Ȃῖ ԍTHz- TDS RCS Һ ᾣ ȁ

ῗ ȁ ῗ ȁᾣ Ȃ 

 

 

ᴆ̔ ̂ ̃  

 

 

 



ĺ 12 ĺ 

̔ ῗ  ת

̔ Ḥ └ ҙ 

̔  

 

    
 

֞ ̆ ֲ҆ ⅞Ҭ ⇔ ´ֲ ̆ ֲ҆ ̆ ̆

ᴨ ȁ Ⱶ Ȃ ⱳ ⌠

Ҭ - ῗ ╠ ̂ ᵬ̃̆ ῗ ҍ Ἕ ῍ ⇔ Ҭ ̆

111 ῗ ‰ ⇔ ̆҉ ῗ ⇔

Ȃ  

Һ ԋ ᵩ ̆ 863 ⅞̆ ̆ 973 ⅞

̆ ת Ғ Ȃ SCI 100ᵩ (ᾣ ╠5%̓̀ 40

ᵩ ) ĔSI 6 Ȃ Ғ≠40ᵩ 1̆3 3166҆ᾝȂ ҉

ѿ ̂ 1̃̆ ҉ Ҭ̆ ᴪ ⇔ ѿ ̂ ̃

̂ 1̃ ̂῍ 22 ̃Ȃ ҉ ѿ ̆҉ ῃ Ȃ

ῃ ԑ + ῃ̆ ѿ ԋ ҉̆ ᴨ

ᵝ ̆ ̆Ҭ ת ת ᴪѿ ̆ ѿ Ȃ 

ҹ ҍ ῗ ᴪ ÎRMMW- THz̃ Ⱶ Ԋ ÎOC Member̃Ὶ ᴪ

ȁҬ ᾣ ᴪ ԊȁҬ ת ת ᴪ ԊȁҬ ᴪ ῗ№ᴪ◐ Ԋ

ȁҬ ᴪ №ᴪ Ⱶ ԊȁҬ ᴪ ῗ №ᴪ

Ⱶ ȁҬ ᴪ Ḵӏ ԊȁȇLight: Advanced Manufacturing Ȉȁ

ȇPhotoniXȈȁȇᾣ Ȉȁȇ ת Ȉȁȇ ҍ ᾣ Ȉ Ȃ 

‗ ῗ Ҭ ᴆ ̆ ̔ ῗ ̆ ῗ

ᴆ ̂ ῏ Elsevier ̆ ҹľ ᾢ Ŀ ѿ ̃̆

₮ԅ ῃ Һ ֟ ῗ ̔1ȁῃᾣ ῗ ̆

⌠ ѿ 2̕ȁҺꜚ ῗ Ἕ Ȃ ῏֟ ԍ ҩ ̆

0.1s ῤ ≢ ᵣ ȁ ᵣ ̕ XXX ᶏ ῗRCS Ȃ 
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1ȁ ̂300 ῤץ  ̃

Ḥ ⌠ԅ75 dB̆ ⌠ԅ 4 THz ̂҉ץ Һ ῗ

̃Ȃ 14 Ҭ ҙ ᴪᴨ Ȃ2019 ̆

ῗ ꜚ ѿ 80 dB̂ 1҆ ̃ȁ ⌠6 THz̕

ῗ ṿ ꜚ⁞ 7.5 fs ̆ ⌠22 / ̂ Ḡ

ᴆҊ̃Ȃ ╠̆ ῏ ᾣᾣ Ὲ ̆ ԅῃᾣ

ῗᾣ ת ҙ֟ ̆ ῏ ᵝ ԅ ᶏ Ȃ 

 

2ȁ ῏  

Ḥ ̔80 dB̆ ̘̔6 THz̆ ⌠ 22 / Ȃ 

 

 

ᴆ̔ ̂ ̃  
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̔ ῗ ῤ  ת

̔ Ḥ └ ҙ 

̔ ֟  

 

    
 

֞ ̆ ֲ҆ ⅞Ҭ ⇔ ´ֲ ̆ ֲ҆ ̆ ̆

ᴨ ȁ Ⱶ Ȃ ⱳ ⌠

Ҭ - ῗ ╠ ̂ ᵬ̃̆ ῗ ҍ Ἕ ῍ ⇔ Ҭ ̆

111 ῗ ‰ ⇔ ̆҉ ῗ ⇔

Ȃ  

Һ ԋ ᵩ ̆ 863 ⅞̆ ̆ 973 ⅞

̆ ת Ғ Ȃ SCI 100ᵩ (ᾣ ╠5%̓̀ 40

ᵩ ) ĔSI 6 Ȃ Ғ≠40ᵩ 1̆3 3166҆ᾝȂ ҉

ѿ ̂ 1̃̆ ҉ Ҭ̆ ᴪ ⇔ ѿ ̂ ̃

̂ 1̃ ̂῍ 22 ̃Ȃ ҉ ѿ ̆҉ ῃ Ȃ

ῃ ԑ + ῃ̆ ѿ ԋ ҉̆ ᴨ

ᵝ ̆ ̆Ҭ ת ת ᴪѿ ̆ ѿ Ȃ 

ҹ ҍ ῗ ᴪ ÎRMMW- THz̃ Ⱶ Ԋ ÎOC Member̃Ὶ ᴪ

ȁҬ ᾣ ᴪ ԊȁҬ ת ת ᴪ ԊȁҬ ᴪ ῗ№ᴪ◐ Ԋ

ȁҬ ᴪ №ᴪ Ⱶ ԊȁҬ ᴪ ῗ №ᴪ

Ⱶ ȁҬ ᴪ Ḵӏ ԊȁȇLight: Advanced Manufacturing Ȉȁ

ȇPhotoniXȈȁȇᾣ Ȉȁȇ ת Ȉȁȇ ҍ ᾣ Ȉ Ȃ 

‗ ῗ Ҭ ᴆ ̆ ̔ ῗ ̆ ῗ

ᴆ ̂ ῏ Elsevier ̆ ҹľ ᾢ Ŀ ѿ ̃̆

₮ԅ ῃ Һ ֟ ῗ ̔1ȁῃᾣ ῗ ̆

⌠ ѿ 2̕ȁҺꜚ ῗ Ἕ Ȃ ῏֟ ԍ ҩ ̆

0.1s ῤ ≢ ᵣ ȁ ᵣ ̕ XXX ᶏ ῗRCS Ȃ 
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1ȁ ̂300 ῤץ  ̃

ҙ ̆ ԅ Ҭẽ ⁞ Ȃ ῒҬ

ᶏ ᵞ ᶏ ȁ ף Ȃ ̆ Ҭ ᵣ

ῤ ᶏ ץ Ȃ ╠ ῤ Һ

Ȃת ᴇ ғ ᵞ̂ ̃ Ȃ ῗ

ᵣΐ ( ̆ ⌠ ≢Ҍ

)̆ Ҭ Ȃ └ ῗ ᵣ ̆ת

ΐ ̆ ̂~1 mm̃ ᴨ Ȃ 

 

2ȁ ῏  

̔2S 

̔1mm 

 

3ȁ ⇔  

≢ԍᴰ ̆ת ῗ ᵣ ̆

ΐ ̆֟ Ḃ ̆ ֲ ᵬ ⇔ Ȃ 

 

4ȁ ֟ ’ 

 

5ȁ  

֟ 

 

6ȁҍ ᴨל  

҉ ֟ ̆ ᵞȁ  
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   ᴆ̔ ̂ ̃  

 

 



ĺ 17 ĺ 

̔ ῗᾣ  

̔ Ḥ └ ҙ 

̔  

 

    
 

֞ ̆ ֲ҆ ⅞Ҭ ⇔ ´ֲ ̆ ֲ҆ ̆ ̆

ᴨ ȁ Ⱶ Ȃ ⱳ ⌠

Ҭ - ῗ ╠ ̂ ᵬ̃̆ ῗ ҍ Ἕ ῍ ⇔ Ҭ ̆

111 ῗ ‰ ⇔ ̆҉ ῗ ⇔

Ȃ  

Һ ԋ ᵩ ̆ 863 ⅞̆ ̆ 973 ⅞

̆ ת Ғ Ȃ SCI 100ᵩ (ᾣ ╠5%̓̀ 40

ᵩ ) ĔSI 6 Ȃ Ғ≠40ᵩ 1̆3 3166҆ᾝȂ ҉

ѿ ̂ 1̃̆ ҉ Ҭ̆ ᴪ ⇔ ѿ ̂ ̃

̂ 1̃ ̂῍ 22 ̃Ȃ ҉ ѿ ̆҉ ῃ Ȃ

ῃ ԑ + ῃ̆ ѿ ԋ ҉̆ ᴨ

ᵝ ̆ ̆Ҭ ת ת ᴪѿ ̆ ѿ Ȃ 

ҹ ҍ ῗ ᴪ ÎRMMW- THz̃ Ⱶ Ԋ ÎOC Member̃Ὶ ᴪ

ȁҬ ᾣ ᴪ ԊȁҬ ת ת ᴪ ԊȁҬ ᴪ ῗ№ᴪ◐ Ԋ

ȁҬ ᴪ №ᴪ Ⱶ ԊȁҬ ᴪ ῗ №ᴪ

Ⱶ ȁҬ ᴪ Ḵӏ ԊȁȇLight: Advanced Manufacturing Ȉȁ

ȇPhotoniXȈȁȇᾣ Ȉȁȇ ת Ȉȁȇ ҍ ᾣ Ȉ Ȃ 

‗ ῗ Ҭ ᴆ ̆ ̔ ῗ ̆ ῗ

ᴆ ̂ ῏ Elsevier ̆ ҹľ ᾢ Ŀ ѿ ̃̆

₮ԅ ῃ Һ ֟ ῗ ̔1ȁῃᾣ ῗ ̆

⌠ ѿ 2̕ȁҺꜚ ῗ Ἕ Ȃ ῏֟ ԍ ҩ ̆

0.1s ῤ ≢ ᵣ ȁ ᵣ ̕ XXX ᶏ ῗRCS Ȃ 
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1ȁ ̂300 ῤץ  ̃

ԍ2020 2 ԅ ῗᾣ   Ȃҹԅᾥ

ῗ Ҥ ̆ ≠̆ THz-TDSᾣ Fano ̆

ⱳ ⌠ԅ Fano ̆ ԅ RNA

≢ⱳ Ȃ 

 

2ȁ ῏  

№ҹҹ50 MHz 50 MHz͠ 1 kHz̆ ᾣ ᴨԍ10 Hz̆

ԍ 0.1 Hz̕ 0.3- 7 THz̆ № ⌠2 GHz̆

⌠0.5 kHzȂ 

 

ᴆ̔ ̂ ̃  

 

   

50um

Fano

̂ ╠ᶏ
̆ᶏῒ

Fano ̃
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̔ └ ҍ  

̔ᾢ  

̔ ȁ ֟  

 

    
 

̆ ̆ ̆◐ Ȃ ₮ ̆ ҉ ᾣ

Ԋ׆ ҍ ᵬȂῃ ת ‰ ᴪ ̆҉ Ғ ̆Ӝ҈

Ȃᾢ ȇMEMS Ȉ̆ȇ ֲ Ȉ ȇ Ȉ ᴋⱵ̆

҉ ᴨ ; ľҬ Ŀľ ꜚ‖₯

Ŀľ҉ Ŀ ;ꜛҺ ´ ᴑҙ 20ᵩ ; EI, 

SCI 10 ; Ғ≠ 5 ȁ ᴆ ᵬ 10 ȁ

ԋ 1 ȂҺ : ̆ ꜚ └Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ҍ ᵬ ̆῍ Ғ≠ң ̆ ‗

(҉ )Ȃ ᾢ ZVD Fuzzy PID ꜚ └

̆ ; ≠ԍ ᵬҙ ȁ ᵬҙ ῃ Ȃ 

 

2ȁ ῏  

ԍ ̆ ᵬҙ Ȃ 

 

3ȁ ⇔  

ԅ └ ; ԅ Ȃ

ȇ ҍ Ȉ ℮ Ғ 2 Ȃ 

 

4ȁ ֟ ’ 

Ғ≠2 : 1) ZL201910541738.1: - ԍ └
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└ Ȃ2) ZL201910180553.2: - - └ └

Ȃ 

 

5ȁ  

Ȃ 

 

6ȁҍ ᴨל  

ԅ ľ Ŀ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

ҍѿ ᴑҙ ᵬԊ Ȃ 

 

8ȁ ( )  

 

ᴆ̔ ̂ ̃  

 

 



ĺ 21 ĺ 

 

 

 

 

 

 



ĺ 22 ĺ 

̔ ᴆ ꜚ№  

̔ Ḥ └ ҙȁ ᴆ Ḥ Ⱶҙ 

̔ ֟ ȁ  

 

    
 

̔ ̆ ̆ ̆ Ȃ҉ ᾣ Ḥ ҍ

Ȃ ᴋ ◐ ȁ҉ ҍ

ҺᴋȂҺ 3 ̆´ 10ᵩ ̆ 50ᵩ ̆

400ᵩ Ȃ Ғ≠5 ̆ 10 Ȃ 

ֲ̔ ̆ ֤ ̆ ꜚ ҍ ̆ ̆

̆Ғҙ ҹ̔ ᵣᴰꜚ └ȁ └ ֲ ȁ ꜚ

└ȁ ҍ ֲ ̕ Һ ԅ 2 ̆ 5 ̆

Ғ≠12 ̆ῒҬ Ғ≠5 ̆ 3 1 ̆ ῤ 50

ᵩ ̆ῒҬ EIȁISTP 10ᵩ ̕ᴋ ᴪ ᴪ ̆

Ғ ̆ȇ Ȉ ℮ Ғ ȂҺ ȇ ᵣⱬ ҍ ᴰꜚȈȁȇ └

Ȉ ȇ ֲ Ȉ Ȃ 

ᴆ ֲ̔ ̆שּׂ ֤ ̆ ꜚ ҍ ̆ ̆

◐ ȂҒҙ ̔ ᵊ └̆ ֲ └Ȃ 

Һ ȇ ֲ ꜚ └Ȉ ȇ ᵊ └ȈȂ2012- 2013 SMC

ꜚ Ҭ ᵬ ḱȂ Һ ץ

̕ 12 Ғ≠̕ 70ᵩ Ȃ 

ֲ̔ Ҭ̆ Ҭ Ὲ ȁ Ԋ Ȃ ᴋ

ᾥ ᶭ ȁ ̕ ֤ Ὲ Ԋ Ȃ ᴋ

1996 10 ľ Ŀ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ᴆ ꜚ№ ץ №
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̆ ╠ ῤ ̆ ᴆ ῀ ꜚ№ ӊ╠ ⱴѿ

̆ ᴆֲ ᴆ҉ Ȃ Һ ΐ Ҋԓץ

ҩ ̔ 

1̃ № ̕ 

2̃ ⱳ ̆ ⱴ Ȃ 

3̃ ⱳ ꜚ ҉̆ └ ⁞ ҍ ᴆӊ

̆ Ȃ 

4̃ ᴆ ᴰ ꜚ └ ̆ ‰ Ȃ 

5̃ ҈ Ҭ ̆ └ 2 ӊῤ̆

ҹ99.99% Ȃ 

6̃ῃꜚⱬ ᶏ ץ ᵬȂ 

7̃ ѿҩ ῤ̆ң ̂ ̃ ̆ ̆ Ḡᶏ

ῃȂ 

 

2ȁ ῏  

1)№ ̔1800ᴆ/H 

2) ̔150WX20=6000W̕ 

3) ̔2 ̕ 

4) ̔99.99%̕  

5) ̔1800ᴆ/ ̕ 

6) ᵣ ̔0.6 X0.5 X0.5 ̂ ̃  ̕

7) ̔6 X3 X2.8 Ȃ 

 

3ȁ ⇔  

1) └  ̕

2)Έ ̕ 

3) ҍ ᴆ ꜚ№ ̕ 

4) ̕ 

5) Ȃ 

 

4ȁ ֟ ’ 
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1. Ғ≠2  ̕

2.Ғ≠ 5 Ȃ 

 

5ȁ  

1) ԍ ̕ 

2) ꜚ№ ԍ ̕ 

3) ᴆ ԍ ̕ 

4)ꜚⱬ ԍ Ȃ 

ѿҩ Ȃ ╠ ҍҬ

Ὲ ԅ ̆ Ҭ ԅ Ȃ 

 

6ȁҍ ᴨל  

1̃ 30W ̆ ҩ ̕ 

2̃ ╕ ̆ Ҍ ̕ 

3̃ ҍ ᴆ ꜚ№ ╠ ֟ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

1̃ ֤  ̕

2̃ ҙ ̕ 

3̃ Ҭ Ὲ ̕ 

4̃Ҭ Ὲ ̕ 

5̃ Ὲ Ȃ 

 

8ȁ ( )  

ῃ ̆ ᴆ Ȃ 

  ῳ ᴰ Ȃ 
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ᴆ̔ ̂ ̃  
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̔ Ὲ֜ №  

̔ ᴆ Ḥ Ⱶҙ 

̔  

 

    
 

̆ ̆ Ȃ ҍ ֲ D̆PCSȁCSCWҒ ᴪ ̆

ȁ ȁ҉ ȁ ȁ қ Ғ ̆҉

῍ Ҭ ҺᴋȂ 3 ȁ Ȃ

ѿ 1 ȁ҉ 2 ̆ SCIȁEIȁ ℮

200 ̆ Ғ≠10 Ȃ ╠ ȁ҉ Ҋ׆Ԋ

῀ ȁ ԍGPU ֲ ȁ ԍ ӟ Ὲ֜

ȁ ֜ ҹ Ⱶ ҹ Ἕȁ Ȃ ҍ Ὲ֜

ȁ ȁ ȁῙ Ⱶȁ ȁ ҙᴑҙ ᵬ

Ȃ 

̔ ȁ ֲ GPU ȁ № ȁ ȁ

Ȃ ȁ ȁֲ ȁ ȁ ȁ № Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ԍֲ ̆ ῃ Ὲ֜ № ̆ ₮ ֓Ὲ

֜ ֲ ̆ ᶫ ҉ Ὲ֜Ҭ № Ȃ ԍ Ὲ֜ ѿ

ᵣ Ἕ ῤ Ḥ ̆ Ḥ ̂4Gȁ5GȁLORÃ

╠ Ὲ֜ ╠ ≠̆ ԍGPUԐ № ̆

ԅ ԍֲ Ὲ֜ ӗ № ̆ ԅ

҉҆ Ὲ֜ ӗ ᵀ ⱬ̆ ԅ ̆ ҉ ֜

Ҭ ̆ ᶫ ῃ Ὲ֜ ӗ № Ȃ ╠ ҉

Ȃ ľῈ֜ № Ŀ ᾢ 99 ⱳ Ȃ ҩ҉

1҆3 ᵩ Ὲ֜ ̆ ҩ ѿ ̆ Ӈ
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2҆ 3҆ҩ Ἕ ľ ĿḤ ̆≠ ᴰ № Ȃ

ľ Ἕ № Ŀ̆ 2

ȁ10ᵩ Ғ≠ ȁ2 ҉ Ȃ ╠̆ ῤ ȁ ȁ

҉ ȁ ᵣ ҉ Ȃ 

 

2ȁ ῏  

ҩ҉ 1҆3 ᵩ Ὲ֜ ̆ ҩ ѿ ̆ Ӈ

2҆ 3҆ҩ Ἕ ľ ĿḤ ̆≠ ᴰ №

Ȃ 95%Ȃ 

 

3ȁ ⇔  

1̃ Ḥ ̕ 

2̃Ὲ֜ ̕ 

3̃ ԍֲ Ὲ֜ ӗ ̕ 

4̃ ԍ Ἕ Ḥ ӗ ᵀ  ̕

5̃ ԍ Ḥ Ḥ ̕ 

7̃ ԍGPU  ̕

8̃ ԍGPU ≢ ̕ 

9̃ Ȃ 

 

4ȁ ֟ ’ 

2 Ғ≠Ȃ 

 

5ȁ  

ľ Ἕ № Ŀ̆ 2

ȁ10ᵩ Ғ≠ ȁ2 ҉ Ȃ ╠̆ ῤ ȁ

ȁ҉ ȁ ᵣ ҉ Ȃ 

 

6ȁҍ ᴨל  

≠ ȁֲ ȁGPU ⱴ ̆ΐ ᴇ ̆

ῤΐ ᴨל ᵝȂ 
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ᴆ̔ ̂ ̃  
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 ̔ Ἕ  

̔ ᴆ Ḥ Ⱶҙ  

 ̔  

 

    
 

̆ ̆1974 ₮ ̆ ̆ ̆ Ȃ 

2007 ҙԍ҉ ֜ ꜚ ̆ └ ҍ └ Ғҙ ᵝȂ 

῀ ҹ Ὲ ԊWCDMA׆̆ ֟ ȁDSP ᴆ CPU

ᵬ̆ 4G ᵬ̆ ľUMTS EPS Ҭ ⌠ QoS

ᵬ Ŀ ľꜚ └ ⱵĿȁľUMTS № SGSN

֟ └ҍ Ŀ ľ └ OPNETᴏ Ŀ̆

ҍ № ᵬ ̆ ֟ט֜ ̆ ‗ԅ Ҭ ῏֟

Ҋ ▲Ҋ Ȃ 

2010 ῀҉ └ ҍ Ԋ׆ ҍ ᵬ̆2012 5

11 ₮ Ȃ ҙ ꜚ Ҭ Ḥ

̆ ӟȁ ȁ ȁԐ ȁ ꜚ Ḥȁ ᴰ ȁ

Ἕ ȁ ҙ ᵬ̆ ԅ ΐ Һ ֟ ҙ ᴆȂ

ҍ ҹ Ὲ ᵬ̆Һ ԅ └ ȁ ԍ ꜚ ᴏ

ȁ ԍ ᴏ ȁ ᴏ

ȁ Ȃ 

50 ̆ῒҬѿᵬ20 Ȃ Ғ≠2 ȁ 2 ȁ ᴆ ᵬ

6 Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ԅѿҩ Ἕ ꜚ ⁞ץ̆ ꜚ Ҭ Ἕ

ᵬ Ȃ Ἕ ꜚ ̆≠ ԍ ӟ ἝҬ ֜

̆ ֜ԍ ̆ ꜚ ₮ Ἕ Ȃ
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ԅ Ἕ ⱳ ץ̆ Ἕ ̆ᶛ 2D ȁ

֜ ȁ ȁ ȁ ȁ ȁ2.5D ȁ

Ả ᵝ Ȃ ῀ᶏ ԅ Ἕ ᵬ ̆ ֜

ԍ ԅ115%Ȃ 

 

2ȁ ῏  

ꜚ ҹ280 / /ֲ Ȃ 

ҹ 6.2%ȁ‰ ҹ92.3%ȁ ҹ81.2%Ȃ 

̆ ֲפ Ȃ 

 

3ȁ ⇔  

1̃ ԅ ꜚ ̆ ⁞ ҉ ᵬ Ȃ 

2̃ ⱳ ҉̆ ΐ̆ ֜ ҉ ԅ

ᾟȂ 

3̃ ҉̆ ԅ ȁ ᾢ └ ResNeXtȁ ⱬ

└ȁFocal LossȁGIoU Loss ̆ ̆ ԅ ᵝ Ḥ ȁṕ

ⱬ ȁ ⱬ └ ̆ ԅ ̆ ≢ ץ

ῃ ῏ Ȃ 

 

4ȁ ֟ ’ 

Ғ≠Ȃ 

 

5ȁ  

̆ ῀ ᶏ Ȃ 

 

6ȁҍ ᴨל  

̆ ֲⱬȂ 

ῃ ̆ ץ ꜚ Ҭ Ȃ ֜ ȁ

ȁ ȁ֜ ȁẢ ᵝ Ȃ 

2.5D ̆ 3D Ȃ 

ΐ ⱳ Ȃ 
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7ȁ ᵬ ᵝ ’( )  

ҹ Ὲ Ȃ 

 

ᴆ̔ ̂ ̃  

2D  

 

2.5D  

 

Ἕ  
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≢  

 

Ḥ  

 

ⱳ  
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ⱳ  
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̔OPTIGA
TM
 Trust M2 ID2 ῃ Ԑ Ⱶ ‗  

̔ ᴆ Ḥ Ⱶҙ 

̔  
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ӊ Ȃ ᴆ ᴆң №̆ ᴆҺ ᵣȁ

ᵝ ᴰ └ ̕ ᴆҺ └ȁ └ȁ └̆

ễ ̆ᶏ ’Ҋׅ Ḡ Ȃ 
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2ȁ ῏  

̔ ┘  

̔XG-001 

ⱳ ̔48W 

̔2A 

̔24V 

̔60000rpm 

̔Ů60dB 

ⱳ ̔ů48W 

̔ů75% 

׃ ̔600V 50Hz 1S 

̔ů50M 

ꜚ̔Ů1.6mm/s 

̔Ů0.2mm 

ᵈ ꜚ̔Ů0.025mm 

̔9.55mNm 

 

3ȁ ⇔  

1. ┘ ԍ ̆ᶏ ӊ

̆ ᾥ ̆ғΐ ᵞȁ ȁ ȁ

ȁ ᴨ ̆ ԅ ᶏ Ȃҍ ̆ ⱳ

ԅ ̆ᶏ ᶏ Ȃ 

2. ┘ ױ └ ѿ

ᵣ ᵬҹ ̆ ԍᴰ ᵣ̆ῒ ᵬ ȁ ̆ᶏ

Ȃ 

3. ┘ ễ ̆ῒ ԍᴰ PWM└

̆ ץ Ҍ ̆⁞ ׆̆ꜚ ⁞ Ҭ № ̆

╝ ̆ └ Ȃ 

┘ ׆ ᴆ└ ȁ ץ ֟ ῃ ֟ ̆ ԅ

ᴑҙ ҙ Ȃ 
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4ȁ ֟ ’ 

‰    2020SR0943001    

‰ 2020 06 16  

‰    2020SR0929604    

‰ 2020 06 16  

‰    2020SR0926451    

‰ 2020 06 16  

‰    2020SR0926724    

‰ 2020 06 16  

 

5ȁ  

ԍ ̆ ѿ ễ ̆ ⱳ └ԅѿ ԍ

ᾣ ┘ ȂҹԅḠ ̆ └҉

ᴨ ̆Ḡ ԅ Ȃҍ ┘ ┘ ̆

ױ ᵞ ȁ ԅ ᴆ ᵣ ғ Һ ֟

Ȃ 

 

6ȁҍ ᴨל  

1) ┘ ץ ┘ ᵌ̆ ᵬҺ Ҭ

ᴨ ̆ ᵣ ȁᾟ ᵣ ̆ №

Ȃ ╠ ԍ ┘ ѿ ѿ ̆ ᵥ ⱴ ⱬ̆ ⱬ

̆ ̆⁞ ꜚ̆ Һ Ȃ 

ԍSERF ᶫ ̆ ԅ ᵣ └ᵬ̆

‗ԅ Ȃ ̆ ΐ ꜚ Ȃ ᶏ

׆ ԅҌ ⱬ̆ᶏ ꜚ ᵞȂ Ȃ Һ

‗ └ ҬḤ Ȃ 

2) ╠ ҙ ̆ └ ΐ Ҍ ⱳ Ȃ

┘ ԍΐ ף ȁ ȁ ᵣ ̆ᴰ PID └

ҙ Ҭ ̆ᵄ └ ҍ └ └ ₮ҍᶏ ̆ └ᵣ

ҍꜚ ԅ Ȃ └ȁ └ȁ └ȁ



ĺ 58 ĺ 

└ ⌠ ┘ └Ҭ̆ ҉ץ

ҹ ̆ ҹ Ȃ 

҉ ̆ ₮ԅѿ └ ̆№ ԅ └

̆ ԅᴰ PWM └ ‖ȁ ץ‖ ‖҈

└ Ȃ ̆ └ԅץ Ḥ

̂TMS320F28035̃ҹ └ ̆ ԅѿף ᵝ └

№ⱳ Ȃ └ ΐ ȁ ȁ ȁ

ȁ ᴨ Ȃ ̆ ̆ ѿ

҉̆ ң └ ҈ └ ⱳ ̆⁞ ԅ

└ᵬ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

ҍ҉ ת Ὲ ȁ҉ ת ת Ὲ ȁ҉

Ὲ ȁ҉ Ḥ Ὲ ȁ҉ ᴍ Ὲ ᵬȂ 

 

8ȁ ( )  

╠̆ᴰ ̆ ῤ Һ ꜚⱬ

ȁ ȁ ֲȁ ֲ ȁ ῐ Ȃ

̆ ┘ ╠ ᴨ Ȃ ᵬ ԍ Ҋ ֟ҙ̆

ᾣ ȁ ȁ ῤ ´ ȁ ץ̆ Ἕ ȁ

ҙ ꜚ Ȃ  
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ᴆ̔ ̂ ̃  

 

1.  ̔

  

           

                                         ꜚ  

  

 

2.  ̔
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̔ GHz ᾣ  

̔ Ḥ ȁ ᾣ  

̔ ֟  

 

    
 

̆◐ ̆Һ ҹ ᾣ ᾣ № ȁ ᾣ ȁ

Ḥ ȁ ᾣ Ȃ ╠ Һ 1 ̆

1 ̆Ҭ ҉ 1 ̕Һ Ҭ ´ ⱴ

⅞ 1 ̆҉ ⇔ 1 ̕ ҍ ҩ ȁת

Ȃ Ғ≠21 ̆ῒҬ13 ̆ ԍ2012 ҉ ԋ Ȃ

Photonics ResearchȁOptics Express ȁIEEE Photonics Technology Lett ers

℮῍ ᵬȂ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ԍ InGaAs- APD ᾣ ̆ 900 - 1700 nm̆

25%Ȃ ᾢ ̆ GHz҉ץ ᾣ Ȃ ̆

ԍᾢ └ Ḥ ̆GHz ᾣ ᵬ Ҋᶭ

Ḡץ 5¦10-6/pulse ץ̆ ԍ5% ‖ Ȃ GHz

ᾣ ̆ ᾣ № ̆ ꜚ Ȃ 

 

2ȁ ῏  

 ̔ ů4 

ᵬ ̔1- 2.5GHz 

̔1- 25%  

 ̔ ᵬ 1- 1.5GHz̔ Ů 5¦10- 6/pulse  

ᵬ 2-2.5GHz̔ Ů 1¦10- 5/pulse  

‖  ̔  Ů 5% 
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 ̔  3 ~ 10 ns  

( ‖ 10% Ҋ )  

 

3ȁ ⇔  

҉ ₮ľѿ ᵞ ꜚᵞ ῗ ᾣ Ŀ̆ №

ᵞ ̆ ԅ InGaAs APD ᾣ ̆ ῤ

ᾣ Ғ Ȃ ԍ └ GHz ᾣ қ

ת ᾣ ‰Ҭ ̂ ҙᾣ ѿ ̃ ̆

⌠ ת ᾢ Ȃľ ᾣ ῏ ҍת Ŀ 2012 ҉

ԋ ̂ ֲ̃ ̆ ҉̆ ᾣ

⌠GHz̆҉ץҍ ̆ ᵬ ⌠ԅ1.5GHz̆ ‖ ֞

Ҋ ̆ ҹ21% ̆ ‖ ֽҹ1.4%Ȃ 

 

4ȁ ֟ ’ 

Ғ≠̔ 

1. ̆ ѿ̆ ԍ ᾣ ᾣ 2̆017.01.18̆

Ҭ ̆201410643623.0Ȃ 

2. ȁ ȁᴋ ȁ ᾣȁ ḱ֦ȁ ȁ ȁ ̆ѿ ᵞ ꜚᵞ

ῗ ᾣ ̆2012.08.08̆Ҭ ̆201110086580.7 

̔ 

1. Yan Liang, Qilai Fei, Zhihe Liu, Kun Huang, and Heping Zeng, άLow- noise 

InGaAs/InP single - photon detector wi th widely tunable repetition 

ratesέPhotonics Research 7 (3) A1 (2019).  

2. Yan Liang, Yuanjin Chen, Zinan Huang, Guomin Bai, Min Yu, and Heping Zeng. 

άRoom- temperature single - photon detection with 1.5 - GHz gated InGaAs/InP 

avalanche photodiode, έ IEEE Photonics Technology Letters 29, 1, 142 (2017).  

3. Yan Liang, Yi Jian, Xiuliang Chen, E Wu, Guang Wu, and Heping Zeng, 

άLow- Timing-Jitter Single -Photon Detection Using 1 - GHz Sinusoidally Gated 

InGaAs/InP Avalanche Photodiode,έ IEEE Photonics Technology Letters, 23, 887 

(2011).  
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5ȁ  

TRL6 

ץ ҹ ᵣ  

 

6ȁҍ ᴨל  

ױ ᵞ ̆ ԅ Ḥ ֟ ȁ Ḥ ȁ

└ҍ ȁ Ḥ ȁẒ ⱳ ᾣ ̆

ԅ GHz ῤ InGaAs/InP APD ᾣ Ȃ

⌠2 GHz ᶭ Ḡ ̆ ᵬ ᾣ ԋ Ȃ

LabVIEW҉ᵝ ᴆ Ẓ ȁ ȁ ῒ ץ

└̆Ḡ ᾣ ѿ Ȃ

ᾣ № ̆ ╠ ԍ ᾣ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

қ ȁҬ ҉  

 

8ȁ ( )  

҉ ȁ  

ᴆ̔ ̂ ̃  
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̔ῃ  ת

̔ ȁ Ḥ └ ҙ 

̔ ȁ ֟  

 

    
 

̆҉ ̆҉ ȁ ȁ ᾣ Ȃ2009 ԍ

ѿ ᵝ 2̆013 ԍ

ᵝ̂ᾣ Ḥ ᾣḤ ̃̆2011-2012 ԍ Ḥ ᴋ ӟ

Ȃ2013- 2014 ԍ ᴋ ꜛ Ȃ2013 5 ⱴ῀҉ Ȃ

ᴋҬ ᾣ ᴪῃ ҍᾣḤ Ғҙ ᴪ◐Һᴋ ȁҬ ᾣ ᴪᾢ ᾣ

└ Ғ ᴪ◐ ӥ ȁᾣ ת ҍ Ҭ ◐ҺᴋȂ ῤ

ᾣ └ ȁ Ἕ Ȃ SCI ℮60ᵩ Һ̆

3 ȁ 6 ̆ Ғ≠ 15 Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ԍ ̂ᶛ ̔ ȁ ȁ ̃

ҳ ȁ ȁ῾ҙ ȁ ҬȂ ╠̆ ῤ

ԅ ᾧ ̆ ̔Ә ԓ ȁҘ ȁ ȁᴨ ᴨ ↓

ȁ Ȃ ̆ ҳ Ҭ ⅞

ת ̆ ᾧ ╕ ᶏ ∞ת ̆ ᾧ ╕ Ӟ ᶏ

̆ת ᾟ№ ԅ ת ԍ ȁ Ȃ Һ ѿ Ḃ

ῃ ̆ת ת ԍ ԍ ҬȂ 

 

2ȁ ῏  

ת ץ 380  ͠ 800 nmῃ Ȃ ԍᴰ ̆ת ת Ҍ

ᾣ ת̆ ╕̆

₮ ̆ Ȃ  
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3ȁ ⇔  

ת ץ Ȃᴰ ת ̆

ѿҩҺ ѿҩ ꜛ ̆ ңҩ ₮ ṿ ̆

ץ Ȃ ̆ ת ң Ҍ ̆

ԅ Ȃ ת ̆

ҩ Ḥ Ȃ 

 

4ȁ ֟ ’ 

[1] ᴯ̆ ̆ ̆ ᴯ̆ȇѿ ῃ Ȉ̆

̔201810305126.8 ̔2018-04- 08̆ Ғ≠ ̔CN108519383B̆ Ὲ ̔

2020- 08-14 

[2] ᴆ[ NECTA]V1.0̆ ̔2018SR464194̆ ӥ

̔2793289̆ ̔2018- 06-20 

 

5ȁ  

ᴆ Ȃ 

 

6ȁҍ ᴨל  

1̃D ᶭ ԍ ᾣ ̕ ̆ ᶏ

ᾣ Ḃ № Ȃ 

2̃ᴰ ץ̆ ѿ ̆ ᴆ ȁ

̆ ̕ Ἕ̆Ḃ ̆ Ȃ 

3̃ ᵞȁ ᵞȂ 
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̔ ꜚ ֲ 

̔ Ḥ └ ҙȁ ᴆ Ḥ Ⱶҙ 

̔ ȁ ȁ ֟  

 

    
 

̔ ̆ ̆◐ ̆Һ Ԋ׆ ҍ ȁ ꜚ ȁ

Ḥ ᴰ ȁ ȁ └ȁץ ῀ Ḥ

֟ҙ ᵬȂ ҙᴰ ȁ └ ȁ ҙ └ȁ

ѿ ̆ ⌠ Ȃ 29 ̆ῒҬSCI

22 ̆EI 7 ̆ Ғ≠20 ̆ 15 Ȃ 

̔ ̆2014.6 ҙԍ ̆ Ғҙ̆ ȁ

Ύѿ ȁ Ύѿ ᴇ ȁ Ύ Ȃ ҍᴧ Ҭ

̆ῒҬ҉ Ҭ ᴋ ѿ ̆ ҉ ῌ Ȃ 

ᴆ ̔ᵥ ̆2010 ҉ Ḥ ҙ̆ ᵝ̕2015

ᴆ Ғҙ ḱ ҙ̆ ᵝȂҬ ȁ ᴆ ȁPMPȁ҉

Ὶ Ȃ ѿ Ȃ Ҋ

ȁ ꜚ ȁᴰ ȁ ȁ֜ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ᾝ ᴆῃ ֟̆Ҍֽ ԅ Һ ᵝ ̆ ғ ֲ

ᵝ ԅ Һ ̆ ԅ

Һ Ȃ 

ԅ ԍ ꜚ5G+ ᴰ ҍ Ἕᴰ ̆

֜ԑ ⱳ ̆ ҉ Ḡ ԅ ᴰ ҍ‰ ̆

ȁ ȁ ῤ ᵬҙҍ Ȃ 

̆ ץ ȁ Һ ԍ ῤ ̆ ꜚ

ῃ ̆ ץ ꜛ Ȃ 
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ᵞԅ ᵬ ⱬ̆ ᵬ ̆ ғ

ᵬ̆ ֲ ῃ ᵞ⌠ Ȃ 

 

2ȁ ῏  

30ֲ ̆ № 180ֲ̆ ԍ0.3Ņ̕ ԍ

5G ̆ 2K ̕ ⱳ ̆ ץ 10

ᵬᴋⱵ̆ ȁPM10ȁPM2.5 ȁԋ ȁ

̕ ֲ ȁ └ ꜛⱳ Ȃ 

 

3ȁ ⇔  

ԍ ꜚ5G+ ҍ Ἕᴰ ̕ 

֜ԑ ԍ Ἕ ≢ Ԋᴆ ̕ 

̆ 30ֲ  ̕

 

4ȁ ֟ ’ 

Ғ≠1 ̕6 ᴆ ᵬ ȁ 

 

5ȁ  

֟ ̆ 2020 ҈ ᴪ ̆ҹ ᴪ Ҭ 3000

Ҭ ᵬ ᶫԅ ⱵȂ Ӟ ҆ᵫ ȁ ᶫ ⱵȂ 

 

6ȁҍ ᴨל  

̆ ץ Ҭ ̆ ᴰ ̆ ԅ

ᴪȁ ֲ ꜚ ̆ Ἕ ≢ Ҍ

ҹ ̆ ᵞԅ ᵬ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

ᴪ Ҭ ȁ҉ ҆ᵫ ȁ҉ citigo Ȃ 
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̔ ⱳ ֟  

̔  

̔ ֟  

 

    
 

Ԑ̆҉ ҍꜚⱬ ̆ ̆Һ ꜚҍᴰ

ṿ ץ ᴰ ᴰ Ȃ Һ ȇ ⱬ Ȉȁȇᴰ Ȉȁȇ ꜚ

ҍᴰ ṿ Ȉ Ȃ 

Һ ҍԅ30 ȁ֟ Ȃ ̂ ȁ

‛₀ ȁ ‛ ȁ‛ ̃ ֟ ᵬ Ȃ

Ғ≠4 ̆ ԋ ᵩ ̆ ѿ ̆҉

ѿ ̆҉ ᴨ ԋ ̆ ҙ ѿ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ⱳ ֟ ̆ ̆ ̆ ᾣ Ȃ֟ ⱳ ̆

̆ғ ̆ Ȃ ̆ ‗Ȃ

ⱳ ԅ ̆ ̆Όᵩ ̆ ץ ꜚ ̆ Ḡ

֟ ̆ ⁞ ᾣ֦₮̆҉ץ50% ⱴ50%҉ץȂ 

 

2ȁ ῏  

ᵬ =-40Ņ~55Ņ 

ΐⱳ ů1600W 

֟ ů50K  

IP  = IP68 

 

3ȁ ⇔  

̆ ‛̆ ̆  
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4ȁ ֟ ’ 

 

5ȁ  

 

 

6ȁҍ ᴨל  

̆ ̆  γ

 

7ȁ ᵬ ᵝ ’( )  

 

8ȁ ( )  

ⱳ ҙ̆ ῤ  

 

 

ᴆ̔ ̂ ̃  
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̔└ ῒ └  

̔  

̔ ȁ  

 

    
 

1̆971 6 2̆001 6 қ ᵝ 2̕001/09- 2004/09 

҉ ֜ ꜚⱬ ҍ ̆2002/10-2003/09 

̆2003/10- 2004/05 ⱴ ᾥ ̆

2004/06-2004/08 ̆2006/08- 2007/12 ҕ

̆2008/01- 2009/07 ≠ῗ ̆2009/09-  

2016/9 ꜚ ȁ ̆2016/9ĺ  ׂ҉ ꜚ ȁ

Ȃ 

Һ ҹ ҍ≠ ̆ └ ȁ

ғ̆ ̆ ̆ ̆ ȇ ȈץľSweet 

answer to a fuel problem Ŀҹ ̆ ̔ľ ԅѿ

Ŀ t̂he innovative continuous sorption - enhanced 

steam reforming concept developed by Dou et al., ̃̆ҍ ᴑҙ ᵬ

10000m3/hr 2012 4 ѿ ⱳ̆ ׂ̆ ῃȁ

ȁ ̆ ⌠ԅ Ȃץ ѿ ᵬ 100 ̆ Ғ≠30

Ȃ2013 ҍ ̂ҩֲ Έ̃ 2̆016

ԋ ̂ҩֲ ѿ̃̆2017 Ҭ ҙ ԋ ̂ҩֲ ѿ̃̆

2020 ҉ ԋ ̂ҩֲ ѿ̃Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

₮ԅ└ ̆ ₮̔ └ ҹ Ҍ

̆ ԅ └̆ ᵞ150Ņ ѿ̆ └ 93.9%

̆҉ץ ҉ ѿ ₮ ԅ └ ̆⇔ ԅ
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└ Ȃ Ҋ ȁ └ Ῥ

ҩ῏ ᵬ ԑ ֜ ҍ ̆⇔ ԅ ᵣ

└ Ȃ 

 

2ȁ ῏  

ΐᵣ ̔ѿ └ ̆Ҍ ᶫ ̆ ̆ ᵞ ╠

ᴰ └ ̆└ 100m3/hr̆ └ ҉ץ98% C̆O2ȁ ȁCO

ԍ1%̆ ů95%̆ CO2 ů92%̆ ů90%Ȃ 

 

3ȁ ⇔  

⇔ 1̔ ⇔  

ԍ SERPȁ Ỳ CCR CLR ̆ ₮

№ └ ̆ ȁᵞ ѿ └

̆ ᵝ CO2̆ └ ֟ № ᵬ̆ ΐ ╠

└ Ȃ 

⇔ 2̔ ⇔  

╠└ └ ̆ ֓ └ ῒ ̆

₮ ꜚ ̆ ԍ ⱬ ̆ └ ̆ ԍҌ

Ῥ ̆ӞҌ ̆ ̆ ̆ ̆ ‗

Ҭ ̆ ȁӘ Ḃ Ữ ȁ ̆≠ ⱴ ҹ ꜚ

└ ̆ ԍ ̆ Ữ ȁ ҹ Ữ

̆ᵣ ԅ ᴇṿ ⇔ Ȃ 

 

4ȁ ֟ ’ 

҉ ֟ Ȃ 

 

5ȁ  

̆ ֟ҙ Ȃ 

 

6ȁҍ ᴨל  

⇔̆ Һ ̆ ΐ ⇔ ̆ ᴰ └ ҹ



ĺ 71 ĺ 

֟̆ ̆ ̆ ᵞ ̆ ȁⱳ ⇔ ȁ ̆

ԅ ҙ Ȃԓ ҙ ֟ ̔ ῃȁ ȁ ȁ Ḡȁ ᴇȂ

└ ̆ ԍ ̆ ῒ ꜚⱬȁ ȁ ȁ ȁ ⱬȁ

‚ ̆Ҍֽ ᶫᵬҹⱴ ҙ ҙ֟ ̆Ӟ ᵬҹԋ

֟ ̆ ⱳ Ҭΐ ᵬ  

 

7ȁ ᵬ ᵝ ’( )  

֟ ҉ ȁ қ҆ү └ Ὲ ᵬ ̆ қ

҆ү └ Ὲ └ ȁ ֟ҍ Ȃ қ҆ү └

Ὲ ҹľ ᴑҙĿ̆ľ ⅞Ŀ ᵝ̆ қ

Ҭ ᶭ ᵝ̆ ԅ ISO09001ȁISO28001ȁ ‰ ҹ

ᵣ ̆ΐ ѿȁԋ ҈ ⱬ ȁ└ GB2ȁGC2ȁGC3

ⱬ ḱ ̆ Ȃ қ҆ү └ Ὲ

ᵬҹ ֟ Ὲ ̆ᾢ ľ ῐ Ꞌꜚ ĿȁľҬ Ғ≠ қ

ᴑҙĿȁľ қ Ḡ ᴑҙĿȁľ қ ֟ ᴑҙĿȁľ қ  Ḥ

ᴑҙĿ ȁľ қ Ꞌꜚ῏ ᴑҙĿȁľ қ Ŀȁľ қ ⇔ҙ

Ŀȁľ қ Ḥ ᴪĿȁľ ḤᴑҙĿȁľ ҙᾢ

ᴑҙĿȁ ľ ᾢ ᵣĿȁ ľ ꞋꜚḠ Ḥ ᵝĿ Ȃ

╠2020 ̆ ֟ Ὲ ῀ 10ַᾝȂ 

 

ᴆ̔ ̂ ̃  

    

               2012                                  ╠  
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̔ ᾣᴟ  

̔  

̔  

 

    
 

῏  ◐̆ ̆ Ȃ ᴋ҉ ҍꜚⱬ ◐

̆Һ ҍ ȁ 10 ̆҉ ᴑҙ ᵀ 100

Ȃ 60ᵩ ̆ Ғ≠ Ғ≠24 ̆ 4 ῏ԍ

ȂҺ ≠ ̆ ᾣᴟᾣ ≠

̆ Һ ֟ 8 ̆ ₮ԅ ᾣᴟ ̆ ̆

ᾣᴟ ̆ ᾣ ̆ ̆ ᾣ

Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ᾣᴟᾣ ѿ ᾣᴟ ᴆ ̆ᾣ

ᴟ ᴆ ᵬҹᾣ ̆ ᵬҹ ᵣ̆ ̆

׆ ץ̆֟ ≠ Ȃᾣᴟ/ᾣ (photovoltaic 

thermal collector ̆ ΏҹPV/T )ҍᴰ ᾣᴟ ̆ΐ

1ȁ ԅ ≠ ̕2ȁ ῍ץ ѿ֓ ᴆ̆׆ ᵞԅ ̕3ȁ

⁞ ԅ ̆ ≠ԍ Ȃ 

 

2ȁ ῏  

ᾣᴟ 10-15%̕ COP 20%̆ ᾣᴟᾣ ⌠79%Ȃ 

 

3ȁ ⇔  

⇔ ᾣᴟ ᴆ ӊ ⱴ҉ ‛ ̆ᶏ Ҍҍ

ᾣᴟ ᴆ ̆ ‛ ң Ȃ ‛
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ȁ ‛ ׃ ̆Ҍ ᾣᴟ ᴆ ̆Ῥҍ

̆ ѿ ᾣ ̕ԋ ᶏ ׆̆

Ӟ̆ᾥ ԅ ᵞ Ҋ ᴪ ₮ — ̕

҈ ̆ Ȃ ᾥ ᾣᴟ ̆

PV/T Ҭ ⱬ Ȃ 

 

4ȁ ֟ ’ 

2 Ғ≠ 

 

5ȁ  

ץ ᶫ ȁ ᶫȂ ᵬ̆ Ғ ԅ Ȃ 

 

6ȁҍ ᴨל  

ᾣ ̕ ᶏ ׆̆

Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

   

8ȁ ( )  

̆ ‏ Ȃῒ ̆ ȁ ῃ

Ȃ 

 

ᴆ̔ ̂ ̃  
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̔ ᵣ Ữ  

̔ ȁ  

̔  

 

    
 

↔ ̆ ̆ қ ֲ 2̆002 ҙԍ ꜚⱬ Ғҙ̆

ᵝ̆ ҹ҉ ҍꜚⱬ ◐ ȁ ȂҺ Ԋԋ׆

ᵣ⁞ ȁ ᵣ Ữ ≠ ᵬ̆

ү ̆ᵬҹꜚⱬ ҍ ⱬ

Һ ꞉Ȃ 

ᾢ Һ ȁ ȁ҉

ȁ҉ ⇔ ᵬ̆ҹҺ ҍ ȁ

҉ ȁ ֲ ץ⅞ 863/973 ᵬ

Ȃ ҉ ԋ 1 ̆҉ ԋ 1 ̆҉

ԋ 1 ̆ ԋ 1 ̆ 1 ץ̆ ҙ

ᴪ Ȃ ℮ 100ᵩ ̆ῒҬSCI 20ᵩ ̆

Ғ≠8 Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

Ữ Ữ ῏ ̆ ₮ԅѿ

Ữ ̆ ԅ Ữ ̆ Ữ ׃

ȁ № ₀ ̆ ԅ ȁ ȁ Ữ ̕

ԅ ᵣ Ữ ̆Ḇ ԅ ᴰ ̆

Ữ ̕ ₮ԅ — Ữ ̆ ԅ

Ḡ ‛ ̆ ῤ ȁ Ḇ ῀ ‛ ̆ ԅ

ȁ ̆ ԅ Ȃ ҹ ῃ
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≠ ᶫ ‗ Ȃ  

 

2ȁ ῏  

ᵣ Ữ Ữ ᵞ15%̆ Ữ ⌠

Ữ ̕ Ữ Ữ ̆ Ữ ⌠90% Ữ

t̂90̃ 80 min̆ғ Ữ 9 Ȃ ԋᾝ ᵣ

ҹ ׃‛ ̆ ‛ ᴇ ᵞȂ 

 

3ȁ ⇔  

̂1̃ ₮ѿ Ữ ̆ ԅ ȁ

ȁ Ữ  ̕

̂2̃ ԅ ᵣ Ữ ҹ̆ ȁγ Ữ

ᶫ ̕ 

̂3̃ ԅ — Ḡ ‛

̆ ԅ Ȃ 

 

4ȁ ֟ ’ 

Ғ≠Ȃ 

 

5ȁ  

Ȃ 

 

6ȁҍ ᴨל  

ҍ ῤ ̆ Ữ Ữ ᵞ15%̆ Ữ

⌠ Ữ ̆ Ữ ᴨל Ȃ Ữ Ữ

̆ Ữ ᵞ 70%Ȃҍ ̆ Ữ Ữ

1~2 ̆ 9 Ȃ 
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ᴆ̔ ̂ ̃  

 

 

╕ Ữ  
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̔ №  

̔ ȁ └ ҙȁᾢ ȁ  

̔ ȁ  

 

    
 

̆ ̆ ̆ ҹ҉ ҍꜚⱬ ◐ Ȃ Ԋ׆ ᵣ

ꜚⱬ ȁ ᵣⱬ ̆Һ ῤ ꜚ ῒ

ṿᴏ ȁ ⱬ ᴨ ῒῤ ң ꜚ ṿ

ᴏ ץ ᵣⱬ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

№ ῤ ⱬȁ ȁ № Ȃ ╠Һ ң

Ȃ1ȁ ῤ ̆ ῒ ҉ ̂ ȁ ⱬȁ ̃

№ ᵝ ꜚ ᴰ Ȃ2ȁ

№ ̆ ῤ Ȃ 

҉ ң ᴨלҍ ̆ ᵬ ̆ № ̆

ᶏ Ȃ ꜚ Ḥ № ̆ № ȁ

҉ ꜚ ̆ № ₮ ҬҺ ᵬ ꜚ ̆ҹ ҙҬ

ᶫ Ȃ 

 

2ȁ ῏  

Ů5%Ȃ 

 

3ȁ ⇔  

ץ Ḃ Ҭ Һ ᵬ ꜚ ̆ ῒ

№ № Ȃ 
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4ȁ ֟ ’ 

Ғ≠ Ȃ 

 

5ȁ  

4  

 

6ȁҍ ᴨל  

῏֟  
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̔ Ҭ ѿᵣ  

̔ ȁ   

̔ ȁ  

 

    
 

ῑ̆ ̆ ̆ ȁ ȁ ҙԍ҉ ⱬ ᵣ

ⱬ Ғҙ 2̕005- 2009 ̆ ҕ֒ Ὲ ᵬ̆ ᵣᴏ ᴆFluent

CFX ̕2014 ҉ ҍꜚⱬ Ȃ ╠Һ Ԋ׆ ᵣ

̂ ȁ ȁ ̃ῤ ꜚȁᴰ ṿ ȁ ꜚ └

̆ ȁ ȁ ꜚ ῐ Ȃ Һ

ԋ ץ̆ ᴑҙ Ȃ ץ̆ ѿᵬ ℮ 20

ᵩ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ꜚ ץ ԍ Ӟ ץ ԍ ̆ΐ ȁ ȁ

ⱴ ̆ῒ ᵬҹᴰ ⱬ ⱬ ӊ ѿ Ῥ

Ȃ 

ץ ѿ Ҋ ℗ ̆ ̆

ΐ ᴇṿȂ 

 

2ȁ ῏  

Ȃ 

 

3ȁ ⇔  

ᾟ ̆ ̆ ῍ ѿ Ȃ 

 

4ȁ ֟ ’ 



ĺ 80 ĺ 

Ғ≠ѿ Ȃ 

 

5ȁ  

3  

 

6ȁҍ ᴨל  

῏֟  
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̔ ԍ ᾣ ת  

̔ 

̔ ֟  

 

    
 

´̆ ̆҉ ҍꜚⱬ Ȃ2011 ҙԍ ῌ

ᾥ Ҭ Ȃ Ҋ׆Ԋ ᾣ

ҍ Ȃ ᾣ ᾣ ÎBBCEAS̃҉ΐ ү

̆≠ ᾣ ҍ Ȃ2012 ץ Һ ᵬ

ҹ ֲ ҍ20ᵩ ᴪ Ⱶ ̆

ľҬ Ŀ ⅞ Ḥ ľң Ғ Ŀ Ȃᾢ

30ᵩ ῒҬ Ătmos. Meas. Tech., Atmos. Chem. Phys., Spectra. Chi. Acta., 

Environ. Sci. & Tech., Analyst, ̆ Ҭ ᴪ ѿ

Ғ≠2 Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

Ὲ ԅѿ ̆ ̆ ≢ ≠ ѿ

ᾣ Ҭ № Ȃ ‗ ̆

̆Ḡ ᾣ ᵣ ̆ ᵣ ץ

ᵞ Ȃ 

 

2ȁ ῏  

῀ ῤᶷ̆ ̕ ᶭ ңҩ ◐ ̆ ץ

Ȃ ΐ ȁᴇ ̆ ԍ ̆ ≢ ԍ

ᾣ Ȃ 

 

3ȁ ⇔  



ĺ 82 ĺ 

≠ ᶫ ѿ ̆ Ḡץ ҩ ᵣ ̕ ԍ ⱴḠץ

̆ ᾧԅ ῒז ̆ ԅ ̆

Ḡ ‰ ̕ ̆ ȁᴇ ̆ Ẓ ̆

ԍ ̆ ≢ ԍ Ҭ Ȃ 

 

4ȁ ֟ ’ 

Ғ≠ 

 

ᴆ̔ ̂ ̃  

 

 

1  

 

 

2 
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̔ ꜚ  

̔  

̔ ȁ ȁ ֟  

 

    
 

̆◐ ̆ ԍ҉ ̆ ҍꜚⱬ ̆ ҙԍ

Ҭ ̆ ҙԍ Ȃ ╠ 56 ῒ̆Ҭ

SCI 20 ̆ ҍҺ 4 ̆ 6 Ȃ ╠ ԍ҉

Ҭ ֲ ľ ĿȂҺ

ҹ ᴏ № ȁ ꜚⱬ ȁ

ȁ └‛╕ ῃ / ҳ CO2 Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

̆D ꜚ Ȃף

ꜚ ԍῒ ̂ ̃҉ץ99.5%

Ȃ ╠ ꜚ ꜚ ̆ᵖ ‏ ᵞ ’Ҋ̆ ꜚ

ᵬ ̆ ץ └‛╕ ̆ └

Ȃ Һ ꜚ ̆ ץ ꜚ

‏ Ҋ5ŅץҊ └ ̆ ꜚ Ȃ 

 

2ȁ ῏  

ᵬ└ 15%  

ᵞ15Ņ Ȃ 

 

3ȁ ⇔  

ꜚ ҉ Ȃ 

Ȃ 
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4ȁ ֟ ’ 

ῃ Һ ֟ Ȃ 

 

5ȁ  

̆ ╠ΐ ѿ ̆ SOP̆

֟Ȃ 

 

6ȁҍ ᴨל  

╠ ԍ ῤ ̆ ῤֽ ѿ

Ḡ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

֤ ȁ ꜚ ȁ҉ ԓ ȁ҉  

 

8ȁ ( )  

֒ ̂ ץ  ̃

 

ᴆ̔ ̂ ̃  
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̔ ᴏ ᴆ 

̔  

̔ ȁ ȁ ֟  

 

    
 

̆◐ ̆ ԍ҉ ̆ ҍꜚⱬ ̆ ҙԍ

Ҭ ̆ ҙԍ Ȃ ╠ 56 ῒ̆Ҭ

SCI 20 ̆ ҍҺ 4 ̆ 6 Ȃ ╠ ԍ҉

Ҭ ֲ ľ ĿȂҺ

ҹ ᴏ № ȁ ꜚⱬ ȁ

ȁ └‛╕ ῃ / ҳ CO2 Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ԍ ῒ ₮ԅ ̆ ῒ ꜚ

‏ ԍ ᵞ Ȃ ҹ ꜚ

̆ ץ Ḡ ꜚ ᶏ ‏ ̆

‏ ԍᴰ PTC 18~27% ̆

̆ ғҹ ╠ ꜚ ̆ ΐ ╠ Ȃ 

 

2ȁ ῏  

ꜚ ץ ꜚ ‏ 18~27% ̂NEDC ’

̃Ȃ 

ᵬ COP ԍ1.8Ȃ 

└ 4000ᾝ ҹץ Ȃ 

 

3ȁ ⇔  

̆ ꜚ ‏ ᵬ ̆ ≠ Ҭ ҹӗ
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ᶫ Ȃ 

ף ᵞ Ȃ 

 

4ȁ ֟ ’ 

ῃ Һ ֟ Ȃ 

 

5ȁ  

ң ֟ ҉ ‏ ̆ 18~27%Ȃ 

SOP̆ ץ ֟Ȃ 

 

6ȁҍ ᴨל  

ῒז ̆ ΐ ֟ ȁ ῒ

ז ҉ Ҋץ 15% ΐ̆ ҹ‰ └ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

֤ ȁ ꜚ ȁ҉ ԓ ȁ҉  

 

8ȁ ( )  

֒ ̂ ץ  ̃

 

ᴆ̔ ̂ ̃  
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̔ ᴏ ᴆ 

̔ ȁ ᴆ Ḥ Ⱶҙ 

̔ ȁ ȁ ֟  

 

    
 

̆◐ ̆ ԍ҉ ̆ ҍꜚⱬ ̆ ҙԍ

Ҭ ̆ ҙԍ Ȃ ╠ 56 ῒ̆Ҭ

SCI 20 ̆ ҍҺ 4 ̆ 6 Ȃ ╠ ԍ҉

Ҭ ֲ ľ ĿȂҺ

ҹ ᴏ № ȁ ꜚⱬ ȁ

ȁ └‛╕ ῃ / ҳ CO2 Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ᴆҬ ̆ ԅ └‛╕ ̆

ԅ ꜚ Һ ᴆ ᴏ ̆ ȁ ⱬ

̆ ᾝ ‛₀ Ȃ ᴆ ȁ

ȁ └‛╕ᶷ ᴰ ꜚ Ȃ ᴆ

҉̆ ꜚ ᴏ Ȃ ԍ ȁ ȁ

ᾟ Ȃ ᴆ UI ̆ ԍ

ֲ ᴇṿȂ 

 

2ȁ ῏  

ᵬ ῤ̆└‛╕ ᵞԍ2%̕  

ȁ └‛/└ ṿ ᵞԍ15%̕  

 

3ȁ ⇔  

ⱬ Ὲ ̆ ԍ ᾝ ᾢ ṿ ף ѿ
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ᴏ Ȃ 

ԍ ̆ ᵞ ᶏ Ȃ 

 

4ȁ ֟ ’ 

ῃ Һ ֟ Ȃ 

 

5ȁ  

̆ Ȃ 

ꜚ Ȃ 

 

6ȁҍ ᴨל  

ᴆ ⱬȁ ḱ ȁ ̕ ṿ ף ̕

ԑ֜ף Ȃ 

 

ᴆ̔ ̂ ̃  
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ĺ 91 ĺ 

̔  

̔ ᴑҙ 

̔ ֟  

 

    
 

̆ Ȃ҉ ᴪ◐ Ԋ ȁҬ ᴪ Ԋȁ №ᴪ

Ԋ̆Ҭ ᴪ Ғ ᴪ ȂҺ 3 ̆ᵬҹ◐

863 1 ̆ ľң ĿҒ 1 ̆ ҍ

ȁ 1 ̆ ҍԅ ȁ Ҭ ȁҬ

ȁ ԓ‼ ⱬȁ҉ ⱬ 20ᵩ Ȃ 70ᵩ ̂ῒҬSCIȁ

EI 50ᵩ ̃̆ Ғ≠20ᵩ ,Һ ҍ Ώԅ Ғ ȇ

Ȉ̆ └ ῏ ‰2 Ȃᾢ ң ҉

ԋ ȁ҉ ԓ ̂ ᵣ̃̆Ҭ ᴪ ѿ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ᾢ ̆Ғ ԍ Ҍ ( ) ( )

̆≠ ҍ ӊ ῏ ̆ ԅ

└̆ῒ ̆ᾥ ԅᴰ Ҭ

, ῤ ⇔̆ҹ ᶏ ᵝ ᶫԅѿҩ Ȃ 

 

2ȁ ῏  

̔0~30%r  

̔ 2%F.S 

№ ̔0.1% 

׃ ̔0~80Ņ 

̔- 30~60Ņ 

ᵬ ⱬ̔- 0.1~1.6MPa 
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̔0~98% 

̔Exd ň CT6Gb 

I̔P65 

ᶫ ̔24VDC(220VAC └)  

₮Ḥ ̔4~20mA 

̔2205 

ῌ ‰̔DN5OPN1.6GB 

ῌ ̔800mm( )  

̔OLED 

ⱳ ̔Ů3.5W 

 

3ȁ ⇔  

̆ ῃȁ‰ ȁ ̕ 

ᴰ Ҍ ⱬȁ׃ ̕ 

̆ᴰ Ҍ ⌠ ̆ ᶏ ̕ 

̆Ҍ ֟ ̆⁞ ̕ 

ᵣ ȁ ȁ ҈ ℗  ̕

̆ Ȃ 

 

4ȁ ֟ ’ 

̔ 

ȇ ԍ ⁞ Ȉ 

ȇ Ҭ Ȉ 

֟ ̔ 

XC-CA  ת

 

5ȁ  

ת῏ ̆ ҩ ȁ ᴑҙ ̆ ԍ

Ȃ ̆ ԅҬ ῏ Ȃ 

 

6ȁҍ ᴨל  
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ᾥ ԅᴰ Ҭ ̆ғ Ḃ └ ȂҌֽ

ץ ̆ ᶫ Ḥ ̆ ץ ԍ ᵣ

№ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

⇔ ᴍ Ὲ  

 

ᴆ̔ ̂ ̃  

ᵬ ̔ ѿ ̆

Ȃ ԍ ᵣ ΐ ᵬ ̆ Ḥ ⁞̆

⁞ ҍ Ҭ ᵣ ȁ ѿ ῏ Ȃ ⌠ ⁞ Ḥ

ṿ̆ ̆ ₮ Ҭ ᵣ ᵣ № Ȃ 
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̔ᴰ ת  

ת̔ ת  

̔ ֟  

 

    
 

,  Ȃ҉ ᴪ◐ Ԋ ȁҬ ᴪ Ԋȁ №ᴪ

Ԋ̆Ҭ ᴪ Ғ ᴪ ȂҺ 3 ̆ᵬҹ◐

863 1 ̆ ľң ĿҒ 1 ̆ ҍ

ȁ 1 ̆ ҍԅ ȁ Ҭ ȁҬ

ȁ ԓ‼ ⱬȁ҉ ⱬ 20ᵩ Ȃ 70ᵩ ̂ῒҬSCIȁ

EI 50ᵩ ̃̆ Ғ≠20ᵩ ,Һ ҍ Ώԅ Ғ ȇ

Ȉ̆ └ ῏ ‰2 Ȃᾢ ң ҉

ԋ ȁ҉ ԓ ̂ ᵣ̃̆Ҭ ᴪ ѿ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

Һ 1E ᴰ Ғ ת ̔ ȁ

ⱬ Ȃ

ץ Ҭ ᴰ Ҍ ’Ҋ ῒ ̆

ץ Ҭ ⱬ Ҍ ’Ҋ ῒ ̆

ץ ⱬ ᵬ ’Ҋ ῒ ̆ ̆

ץ ԍ ԍ ᵝ Ḥ № Ȃ ԍ ῤ҈ ȁ

ᴑҙ̆ Ȃ 

 

2ȁ ῏  

ᵬ ⱬҍ -̔ 0.1MPa~20MPaȁ ̆֟

̔ ̔578mm ̔539mm ̔285mm̆‪ ̔29kgȂ 

̔ ̔388mm ̔359mm ̔262mmȂ 
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Ẓ <10%.( ῀ )  

3ȁ ⇔  

1E ᴰ Ғ ת ԍ ῤ ⇔̆ ף Ȃ 

 

4ȁ ֟ ’ 

└̆ ῏ Ȃ 

 

5ȁ  

ת ̂ ̃Ҭ ȁ҉

҈ ̆ ̆ ᴋⱵӥ ‰↕Ȃ 

 

6ȁҍ ᴨל  

ԍ ῤ ⇔̆ AMSῈ ΐ ȁ

ѿ ̆ Ẓ Ҭ¤10% Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

҉ ꜚ ת Ὲ  

 

8ȁ ( )  

ᴰ ȁ ȁ ῏ᴑҙȂ 

 

 

ᴆ̔ ̂ ̃  

̔ ט֜ ҉ ҙ ꜚ ת Ὲ ̆

ᶏ ̆ 1ȁ2  ̔

 

 

1  



ĺ 96 ĺ 

 

ת 2  

 

ȁ ̆ ֜

ᶏ ̆ Ȃ ȁ ҈ 3~5

 ̔

 

3  

   

4  

PC
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5 ҈  
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̔ᾣ  

̔ Ḡ 

̔ ȁ  

 

    
 

̆  Ȃ҉ ᴪ◐ Ԋ ȁҬ ᴪ Ԋȁ №ᴪ

Ԋ̆Ҭ ᴪ Ғ ᴪ ȂҺ 3 ̆ᵬҹ◐

863 1 ̆ ľң ĿҒ 1 ̆ ҍ

ȁ 1 ̆ ҍԅ ȁ Ҭ ȁҬ

ȁ ԓ‼ ⱬȁ҉ ⱬ 20ᵩ Ȃ 70ᵩ ̂ῒҬSCIȁ

EI 50ᵩ ̃̆ Ғ≠20ᵩ ,Һ ҍ Ώԅ Ғ ȇ

Ȉ̆ └ ῏ ‰2 Ȃᾢ ң ҉

ԋ ȁ҉ ԓ ̂ ᵣ̃̆Ҭ ᴪ ѿ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ꜚ ̆ ң Ҭ ̆ ң

Ȃ ̔(1) Ҭ № ȁ (

Ҭᵝ ȁ D32ȁX10 X90 ץ( (̕2)

Ҭ № (̕3) Ҍ ’̆ɒ Ҍ

ⱬȁ ȁ ᴆҊ ̆№ Ҍ ’Ҋ ̆ Ȃ 

 

2ȁ ῏  

(1) ̔¤5%̕  

(2) ̔¤5%̕  

(3) № ̔ű5mmȂ 
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3ȁ ⇔  

(1) ѿ ң № ̆

ꜚ ̕ 

(2) ץ ᾣ ꜚ ̆ Ҍ №

 ̕

(3) ῀ѿ № Ȃ 

 

4ȁ ֟ ’ 

̆ ῏ Ȃ 

 

5ȁ  

№ᵣ ң ֟ ̆ ԍ ‰ Ȃ 

 

6ȁҍ ᴨל  

ȁ ң ̆ΐ ꜚȁ

ᴨ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

Ҭ  

 

ᴆ̔ ̂ ̃  

 

( ) 

 

1. ῒ№  

Ҭ № ȁ ( Ҭᵝ ȁ D32ȁ

X10 X90 ץ( ȁ Ȃ 

ԍMieᾣ ̆ Ḥ № ҍ

ԑ῏ ̆ № ȁ Ȃ └

̆ Ҭ (ΐ № )Ȃ 
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ᴆԋ № Ȃ ⱳ №≢ҹ ᾣ

ȁḤ ȁᾣ Ḡ ȁḤ ȁḤ ̆

ᴆ Ҭ̆ῒⱳ Ḥ № ȁ ȁ

Ḡ Ȃ 1 Ȃ 

 
1 ⱳ  

ѿҩ ҬȂҹԅḠ ѿ ̆

Ḡ ↨ Ȃ׆ ᴆ ̆ ᾣ ᾣ ̆

Ḥ ᾣ ̆ᾣ Ḡ Ḡ ᵣ

Ḥ̆ ℗ ԋ Ḥ Ḥ̆ USB

̆ 2 Ȃ 

 

2 ̆ ᾣᾣ 1ȁᾣ Ḡ 2ȁ ᾣḤ

3 4 Ȃ 

ᾣᾣ ᾣ ̆ ᾣḤ ᾣḤ

̆ Ғ ᴆ ⌠ № ȁ

Ȃ 

3 ҹҒ ѿᵣ ̆ҹ⁞ ̆

Ȃ ᶏ ↨└ ᾣ̆ ᾝᴆ ץ ῍ ᾣ Ȃ

ᾥ(HepcoMotion)PSD120 Ҝ ᴰꜚ ̆ 700mm̆ 453mm̆

ꜚ̕ ᾥ(HepcoMotion)PSD120 Ҝ ᴰꜚ ̆ 1500mm̆

1253mm̆ ꜚ̕ ץ NEMA34 ̆ ꜚ ҹ300mm

¦1000mm Ȃ 
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3 Ғ ѿᵣ  

(1 ҹCCD 2̕ҹ ị 3̕ҹ10mmᾣ 4̕ҹ ‰

̕5ҹ650nm ᾣ ̆6ҹ0.01%¦1% ⁞ ̕7ҹ ᵣ ᾣ  ̃

 

2.CCD  

4 ҹᾣ ̆ᾣ CCD ̆ ץ

ᾣ Ȃ 5ҹң ̆ CCD ף ᴰ ̆

ΐ ᾝ̆ҍ Ḡ ̆

‰ № Ȃ ᾝ ԅ ῤ

Ḥ ̆ ԍ ᾣᾣ ҍ ᾣḤ ץ Ḡ

ᵬ Ȃ ҹ 8mmץҊ ̆ῒ ӈ̆

ѿ ԍ60mmץ Ḡ № ̆ Ȃ 1

̇200 ӊ ̆ Ạ Ȃ ᵣ ҹ0.5̇15˿ Ȃ

₮ Ҋ ץ̆ꜚ Ҍ ᵝ ң

⌠ № Ḥ Ȃ 

                              



ĺ 102 ĺ 

 

                                                                    ᴰ

     (b)CCD  

   5 ᾣ                                          6  ң

 

ץ ᾣ Ȃ № ̆↕

№ ̆ᵖ ̆ T ̆ Ҍ

№ ̆ ≠ԍ ̆ғ ῤ ̆≠

ԍ ̆ 6ҹCCD ᾣ ҈ Ȃ 

 
6 CCD ᾣ ҈  

 

3. ᶛ 

ᾢ ҹ ֤ ȁ ֤ ȁ ҙ ȁқ ȁ ֤

ҙ ȁ қ ȁ ȁ҉ ֜ ᵩ ȁ ֤ ȁҬ

Ὲ 703 ȁ Ὲ ȁ Ὲ ԅ ң

ȁ № ת Ȃ 
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7  

 

8 ᴆ  
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̔ ӟ Ἕ №  ת

̔ Ḡ 

̔ ȁ  

 

    
 

̆  Ȃ҉ ᴪ◐ Ԋ ȁҬ ᴪ Ԋȁ №ᴪ

Ԋ̆Ҭ ᴪ Ғ ᴪ ȂҺ 3 ̆ᵬҹ◐

863 1 ̆ ľң ĿҒ 1 ̆ ҍ

ȁ 1 ̆ ҍԅ ȁ Ҭ ȁҬ

ȁ ԓ‼ ⱬȁ҉ ⱬ 20ᵩ Ȃ 70ᵩ ̂ῒҬSCIȁ

EI 50ᵩ ̃̆ Ғ≠20ᵩ ,Һ ҍ Ώԅ Ғ ȇ

Ȉ̆ └ ῏ ‰2 Ȃᾢ ң ҉

ԋ ȁ҉ ԓ ̂ ᵣ̃̆Ҭ ᴪ ѿ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ԍ ӟ ̂ ̃ № ȁᴰꜚ

̆ ԅ ҍ ̆ ԅ Ҭ

Ȃ 

Ἕ ̕≠ ᴰꜚ

№ ̕ └ Ҭ ̆ ӟ

̆ ≢№ ̆

№ ῏ Ȃ ̆ҹ ӟ ᶫ ̆ ꜚ

ΐ ӈȂ 

 

2ȁ ῏  

(1) ̔¤1%̕  

(2) ̔¤5%̕  
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(3) № Ȃ 

 

3ȁ ⇔  

(1) ╠ ̆ ԅ ԍ ҍ ӟ

№ ̆ № ̆ ԅ Ἕ , ԅ

Ἕ ̆ ԅ ᵥ׆ ἝҬ Ȃ labelme

ᴆ Ἕ ̆ ԍ ӟ ᶛ№◓  ̆ ԅ ≢Ȃ 

(2) ӟ ̆ ‗ Ἕ ȁ № ȁ №

Ȃ  

 

4ȁ ֟ ’ 

Ȃ 

 

5ȁ  

̆ ץ ̆ Ҭ ‰ Ȃ 

 

6ȁҍ ᴨל  

ԍ Ҭ Ἕ№ ̆ MASK- R-CNN ̆

ץ Ҍ № ̆ ꜛ № Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

ԓ ⱬ 

 

ᴆ̔ ̂ ̃  

 

( ) 

 

1.   

ҹḠ ȁ ‰ ̆ѿ ᴆ ̆

ᴆ №ҹ Ἕ №ҍ №Ȃ Ἕ

Ḡ ⌠ Ἕ ғ Ȃ
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Ȃ 

 

1  

2.  ԍ Ἕ№ № ̕ 

ԍᴰ ‰ ᵞȁ ̆ ᶏ

ῃ ᵹ ’Ȃ № ╠ ҹҺ ӟ ̆

Mask R- CNNᵬҹ Ȃ 

ԍMask R-CNN Faster R - CNN ̆ Ἕ № ̆ ץ

№ ȁ ץ◓№ Ȃ 

3.  ȁ ᴆ Ώ̕ 

ᶏ CCD ᵬҹ Ἕ ̆ ԍpython ҍOpenCV Ἕ ̆

ӟ Ȃ 

4.  ȁ ̕ 

Һ ᴆ ҍ ᴆ ̆ ᴆ ₮ ȁ ȁῃ

Ἕ̆Һ ȁ ȁ ȁ Ἕ

ȁ ̆ῒҬ Ἕ ⌠ Ἕ ῀

≢ȁ№ Ȃ 

̆ ѿ ᾣ Ἕ ̆ #2

҉ ȁ ȁ ̆ ѿҩ ̆ ⌠ԅ

ȁẢ ̆ ȁẢ ̆ ȁẢ

̆ ̆ ‗ԅ#2

̆ ῃ ̆ ҍ ת ̆
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ѿ ̆ ḤȂ 

 

            

2  

 

 

 

5 15 25 50 100
0

5000

10000

15000

/um

 
 

 

̂um̃

5ð15 13800

15ð251290

25ð50690

50ð100120

>100 10

7̂ 6, 5, 7, 7, 6̃
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̔ ᵞ /  

̔ ȁ └ ҙȁᾢ ȁ ȁ  

̔ ȁ ȁ ֟  

 

    
 

҆ ̆ /◐ Ȃ2013 ҙԍқ ꜚⱬ Ғҙ̆Һ

/Ԋꜚⱬ׆ ᵣ ҍ ꜚȁ ꜚⱬ ȁ ᵣ ᵬ̆ ῏

50ᵩ ̆ῒҬSCI/EI 13/21 ̆ ᴋJournal of Power and Energy ȁ

International Journal of Mechanical Sciences ȁEngineering Applications of 

Computational Fluid Mechanics ȁJournal of Mechanical Science and Technology ȁ

Journal of Vibroengineering ҩ ℮ ֲȂ 

2014 ׂᾢ Һ ԅ ȁ ҉ ҉

҉ Ȃ2018.11- 2019.11 Texas A&M University/Turbomachinery 

Laboratory ѿ ꜚ̆ҍ ꜚⱬ Ғ Luis San Andrªsȁ

Adolfo Delgado Ḡ ᵬ῏ Ȃ 

2020 ⱴῃ ᴪ ̆ Ạľ ĿȂ 2020 ҉

ѿ Ȃ ╠ҹ҉ ľ ĿȁҬ ꜚ

ᴪ ꜚⱬ ᴪ ԊȁҬ ꜚⱬ ᴪ ᵬ ᴪ ȁ҉

ᴪ Ғҙ ᴪ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

‰ ↨ ̆Ҍ ᴋᵥ ̆ ≠ ף № ̆

̆ Ȃ 

№ ꜚⱬ ̆ ᵞ ꜚ Ҋ ꜚ Ȃ 

 

2ȁ ῏  

̔̂ᵞ ̔>5Hz̕ ̔~95%̃  
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ꜚⱬ ̔̂ ̔~80%̃  

 

3ȁ ⇔  

1̃ ԍ  ̕

2̃ ԍ ȁᵞ Ȃ 

 

4ȁ ֟ ’ 

Ғ≠Ȃ 

 

5ȁ  

№ Ȃ 

 

6ȁҍ ᴨל  

1̃ ȁᵞ  

2̃ ~95%Ȃ 

 

ᴆ̔ ̂ ̃  
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̔  

̔ᾢ  

̔  

 

    
 

҆ ̆ /◐ Ȃ2013 ҙԍқ ꜚⱬ Ғҙ̆Һ

/Ԋꜚⱬ׆ ᵣ ҍ ꜚȁ ꜚⱬ ȁ ᵣ ᵬ̆ ῏

50ᵩ ̆ῒҬSCI/EI 13/21 ̆ ᴋJournal of Power and Energy ȁ

International Journal of Mechanical SciencesȁEngineering Applications of 

Computational Fluid Mechanics ȁJournal of Mechanical Science and Technology ȁ

Journal of Vibroengineering ҩ ℮ ֲȂ 

2014 ׂᾢ Һ ԅ ȁ ҉ ҉

҉ Ȃ2018.11- 2019.11 Texas A&M University/Turbomachinery 

Laboratory ѿ ꜚ̆ҍ ꜚⱬ Ғ Luis San Andrªsȁ

Adolfo Delgado Ḡ ᵬ῏ Ȃ 

2020 ⱴῃ ᴪ ̆ Ạľ ĿȂ 2020 ҉

ѿ Ȃ ╠ҹ҉ ľ ĿȁҬ ꜚ

ᴪ ꜚⱬ ᴪ ԊȁҬ ꜚⱬ ᴪ ᵬ ᴪ ȁ҉

ᴪ Ғҙ ᴪ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

₮ԅ ꜚⱬ ≢ ̆ ‰ ≢ ꜚⱬ

ғ̆ Ȃ ҹ -

ᶫԅ ҍ ҹ̆Ḡ ῃ ᶫԅ ҍ Ȃ 

 

2ȁ ῏  

̔ ᵞ30% 
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̔ 300% 

 

3ȁ ⇔  

1̃ ₮ԅ ꜚⱬ ≢ ̕ 

2̃ Ȃ 

 

4ȁ ֟ ’ 

Ғ≠ѿ Ȃ 

 

5ȁ  

№ Ȃ 

 

6ȁҍ ᴨל  

1̃‰ ̕ 

2̃ ᴨ └ Ȃ 

 

ᴆ̔ ̂ ̃  
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̔  

̔ 

̔  

 

    
 

̆ /◐ ̆ ҙԍ ≠ 2̆014 8

῀҉ ҍꜚⱬ Ԋ׆ ᵬ̆Һ Ԋ׆ ԍ

ȂҺ ҉

1 ̆ ᴑҙ 2 Ȃ̓̀ 30ᵩ ῒ̆Ҭ

ץ ѿᵬ ᵬ SCI 20ᵩ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

̆ ᵞ ̆ Ҭ ᾝ

̆ҹ Ȃ 

 

2ȁ ῏  

ᾝ ԍ85%̆ ᾝ ԍ85%̆ ֟ ԍ85%Ȃ 

 

3ȁ ⇔  

ԅ Ȃ 

 

4ȁ ֟ ’ 

‰ Ғ≠Ȃ 

 

5ȁ  

ԍ Ȃ 
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6ȁҍ ᴨל  

ץ ᵞ ̕ ѿ

Ȃ 

 

ᴆ̔ ̂ ̃  

 

 

 

֟  

 

 

 



ĺ 115 ĺ 

̔ ҈  

̔ ȁ Ḡȁ ȁ  

̔ ȁ ֟  

 

    
 

̆ ̆҉ ◐ ̆ Ȃ2006 2012 №≢ԍ ֤

қ ᵝ̆ ԍ҉ ҍꜚⱬ ᴋ ̆

2016 ҹ◐ Ȃ Ԋ׆ Ἕ ҍ ȁ ȁ

ȁꜚ ᾣ ṿᴏ Ȃ ╠ᴋҬ

ᴪ Ԋ̆Ҭ ᴪ Ғҙ ᴪ Ȃ2014 ῀ ҉

ᾣ ⅞ 2̆016 ῀҉ ľ Ŀ ⅞ 2̕017 ԍ Darmstadt ҙ

Ȃ╠ Һ ȁ ҉ ̆ ⅞

̆ Ғ Ғ ȁ҉ ̕ ῤ ᴑ

10ᵩ ̕ ῏ 2014 Ҭ ת ת ᴪ ѿ ȁ2016 Ҭ

ᴪ ѿ ȁ2020 Ҭ ᴪ ѿ Ȃ 100

̆ Ғ≠8 ̆ ῤ ᴪ Ȃ ᴋChemical Engineering 

JournalȁApplied Thermal Engineering ℮ Ғ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ᾣ ȁ ᵝ יּ ȁ Ἕ ̆ ץ ȁ

҈ ᵝ Ȃ Ἕ ҹ Ḃ̆p ‰ץ ᵝ ̆

ғ ԋӈ Ȃ ₮ Ἕ Ἕ ̆ ‗

҉ ̆ ℗ ׆̆ ҈ Ȃ 

╠ ԅ 60m3/h ̆ Ȃ 

 

2ȁ ῏  

̔5ëm-5mm 
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̔0- 10m/s 

 

3ȁ ⇔  

 

 

4ȁ ֟ ’ 

Ғ≠Ḡ  

 

5ȁ  

 

 

6ȁҍ ᴨל  

╠ ᵌ ҙ ת  

 

 

ᴆ̔ ̂ ̃  
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̔  

̔ Ḡ 

̔ ȁ ֟  

 

    
 

̆ ̆҉ ◐ ̆ Ȃ2006 2012 №≢ԍ ֤

қ ᵝ̆ ԍ҉ ҍꜚⱬ ᴋ ̆

2016 ҹ◐ Ȃ Ԋ׆ Ἕ ҍ ȁ ȁ

ȁꜚ ᾣ ṿᴏ Ȃ ╠ᴋҬ

ᴪ Ԋ̆Ҭ ᴪ Ғҙ ᴪ Ȃ2014 ῀ ҉

ᾣ ⅞ 2̆016 ῀҉ ľ Ŀ ⅞ 2̕017 ԍ Darmstadt ҙ

Ȃ╠ Һ ȁ ҉ ̆ ⅞

̆ Ғ Ғ ȁ҉ ̕ ῤ ᴑ

10ᵩ ̕ ῏ 2014 Ҭ ת ת ᴪ ѿ ȁ2016 Ҭ

ᴪ ѿ ȁ2020 Ҭ ᴪ ѿ Ȃ 100

̆ Ғ≠8 ̆ ῤ ᴪ Ȃ ᴋChemical Engineering 

JournalȁApplied Thermal Engineering ℮ Ғ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ᴍ ̆ ̆Ҍֽ ῤ

ȁ ֲᵣẫ ̆ ╠ᵣ ̕ ҍ └ΐ

℗ ᴪ Ȃ ȁ ҍ ҹ

ᶫ Ȃ 

╠ ҙ ѿ ץ ̆

№ ᴆ ̆ Ḡץ Ȃ ᶷ ᾣ

Ἕ ҉̆ ᴆ ̆ ῀ ̆ җ

῏ ᴆ Ḡ ̆ ԅ ᾣ Ȃ 



ĺ 118 ĺ 

 

2ȁ ῏  

Ҋ ̔0.5mg/m
3
 

 

3ȁ ⇔  

ᵞ ȁ  

 

4ȁ ֟ ’ 

Ғ≠ 

 

5ȁ  

╠ ῏ ҉ ᵀ  

 

6ȁҍ ᴨל  

╠ ҙ ѿ ץ ̆

№ ᴆ ̆ Ḡץ Ȃ ԅ

ᾣ Ȃ 
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̔  

̔ᾢ  

̔ ȁ ȁ ֟  

 

    
 

҉̆ ҍꜚⱬ └‛ҍᵞ ̂ ᵝ̃̆

̔҉ ѿⱲῈ 315 ̆Email̔xpoy@163.comȂ  

 

└‛ ҍ ȁ└‛ ᴰ ȁ ȁ ȁ

̂ ̃ └ȁ Ȃ  

῏  

̔ ԋ 4ҩ̆҈ 2ҩȂ 

Һ Ғ≠  ̔  

1. ̔ ̕ ‛ ῤ ̆Ғ≠ ̔

ZL200610117840.1̆ 2009 Ȃ  

2. ̔ , ᴰ ̕ѿ ֜ ̆Ғ≠ ̔ZL 

200910052472.0̆ 2010 Ȃ  

3. ̔ ̕ ֜ ̆Ғ≠ ̔

ZL200910197122.3̆ 2011 Ȃ  

4. ̔ ̔ ᵣ └‛ Ғ̆≠ Z̔L201310365371.5̆ 2015 Ȃ  

5. ̔ ̔ѿ ̆Ғ≠ ̔ZL 201310244640.2̆ 2016

Ȃ  

6. ̔ ̔ѿ ̆Ғ≠ ̔ZL 201410489893.0̆ 2016

Ȃ 

7. ̔ ̔ Ғ̆≠ Z̔L 201710612214 .8̆

2020 Ȃ 
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1ȁ ̂300 ῤץ  ̃

ҹѿ ֜ ̆ /

Ҭ ꜚ ҹ ꜚ̆ ԅ ꜚ ֟ ⱬ̆ ԅ

ꜚ ̕ ̆⁞ ԅ ꜚ ̕ ᴆ ̆ ̕ ѿ

4 ҉ץ ̆ ̕ └Ȃ ꜚ

ⱳ Ȃ 

 

2- 2 ᵬ  

1 ѿ2 ԋ 3  4 ᵣ 5  

6  7 ѿ 8 ԋ  9   10  r 11  

 

2ȁ ῏  

ҹ ̆ ҹ3Ȃ 

 

3ȁ ⇔  

/ Ҭ ꜚ ҹ ꜚ̆ ԅ Ȃ 

 

4ȁ ֟ ’ 

1. ̔ , ᴰ ̕ѿ ֜ ̆Ғ≠ ̔ZL 

200910052472.0̆ 2010 Ȃ  

2. ̔ ̕ ֜ ̆Ғ≠ ̔

ZL200910197122.3̆ 2011 Ȃ 

3. ̔ ̔ Ғ̆≠ Z̔L 201710612214 .8̆

2020 Ȃ 
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5ȁ  

└₮ ̆ ѿ ₮ ֟ Ȃ 

 

6ȁҍ ᴨל  

ȁ ᴆ ȁ ȁ ԍⱴ └ ȁ ȁ ̆ ᵣ ꜚ

̆ Ȃ ԍ ≢ └̆ ץ Ȃ 

 

 

ᴆ̔ ̂ ̃  
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̔ ꜚⱬ  

̔ ȁ ȁ Ḥ └ ҙȁ ᴆ Ḥ Ⱶҙ 

̔  

 

    
 

̆ ̆ ̆2001 ֜ Ғҙ ᵝ  ̆ 2011 ҉ ֜

└ ҍ └ ᵝȂ ҹ҉ ҍꜚⱬ ̆Һ

Ԋ׆ ꜚⱬ ȁ Ữ ȁ ȁ ȁ

ᵬȂᾢ ᵩ ̆ ῤ

℮ ᴪ ҉ ԋ ᵩ ̆ Ғ≠ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ꜚⱬ ῏ ‰̆≠

₮ ȁ ₮ ȁ ₮ ץ ₮ Ҍ

ꜚⱬ Ȃ Һ ᴆ ȁ ̂ ̃ ȁ

ⱳ ̂ ̃ȁ ȁ ⱬȁ ȁ ̂ ̃

ῃ ȁ№ Ḡ ̆ ꜚ ῏ ꜚⱬ ҍ ̆ ȁῃ

ȁ ȁⱳ ȁ ȁῃ ҍ Ȃ 

 

2ȁ ῏  

῏ ‰GB/T 1236- 2017̂ ISO5801̃ Ȃ 

 

3ȁ ⇔  

ᴆ Һ ̆ └Ȃ 

 

4ȁ ֟ ’ 

 



ĺ 123 ĺ 

 

5ȁ  

ҩ ᵬ ᵝ Ȃ 

 

6ȁҍ ᴨל  

1) ꜚ ̕ 

2) ‰ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

 

 

  

ᴆ̔ ̂ ̃  
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̔ѿ ҍ ꜚ  

̔ Ḥ └ ҙ 

̔ ֟  

 

    
 

̆҉ ҍꜚⱬ ◐ ̆ Ȃ ҙԍ

̆ ҙԍ҉ ̆ ҙԍ҉ ֜ Ȃԍ2014 12

῀ ԍ҉ Һ̆ Ԋ׆ ȁ ȁ ȁ ȁ ȁ

ᾣ ̆ 40ᵩ ȂҺ

1 ȁ ҉ 1 ̆ ῏ᴑҙ ᵩ Ȃ2016

̂ ̃ԋ ̆ 3̕2017 Ҭ ֟ Ḇ ᴪ

ľ2017 Ҭ ᴑ ᵬ ᶛ Ŀ̆ 2̕2020 ҉ ԓ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ѿ ҍ ꜚ ̆

ⱴ ̆ ₮ ℗ ῏̆ ₮ ℗ ῏

№≢ ̆ ⱴ ԍ₮ ῤ̆ ℗ ῏ҍ

ѿ ᴰ ̕ ⱴ ῤ ⱴ

ᾝȁḠ ȁ ᾝ ₮ ᾝ̆ ᾝ ₮ ᾝ№≢ ⱴ ᾝң

̆ Ḡ ⱴ ᾝ ̆ ҉

└ ̆ └ ҍ ṿ └ ⱴ

ⱳ Ȃҍ ̆ ̆ῒ ⁞ ӈ Ȃ 

 

2ȁ ῏  

1 ѿ̃ ҍ ꜚ ̆ ⱴ

̆ῒ ԍ̔ ₮ ℗ ῏̆ ₮ ℗

῏№≢ ̆ ⱴ ԍ₮ ῤ̆ ℗ ῏
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ҍ ѿ ᴰ ̕ 

҉ ΐ Ҋ҈ץ ᵬ ̔ 

ã ⱴ ꜚ ₮̆ ℗ ῏ҍ ₮̆ ⱴ

ᶫ̆ ѿ ᴰ ╠ ⌠ ṿ̆ ̆↕ ⱴ ꜚ῏

̆₮ ᶫ̕ 

b̃ ⱴ ꜚ ₮̆ ℗ ῏ҍ ₮̆ ⱴ

ᶫ̕ 

c̃ ⱴ ῏ ̆₮ ℗ ῏ҍ ̆₮ ₮‛ Ȃ 

2̃ ≠ 1 ҍ ꜚ ̆ῒ ԍ̔

ⱴ ῤ ⱴ ᾝȁḠ ȁ ᾝ ₮

ᾝ̆ ᾝ ₮ ᾝ№≢ ⱴ ᾝң ̆ Ḡ ⱴ

ᾝ ̆ ҉ └ ̆

└ ̆ └ ҍ ṿ └ ⱴ

ⱳ Ȃ 

3̃ ≠ 2 ҍ ꜚ ̆ῒ ԍ̔

ⱴ ᾝ ԍ ῤ ҩ ↓ ⱴ ̆ ⱴ ῤ

ⱴ Ҝ̆ ⱴ ῤῒᵩᵝ ᾟ Ȃ 

4̃ ≠ 3 ҍ ꜚ ̆ῒ ԍ̔

ⱴ ᾝ ̆ ԍ ῤ ҉̆ ҹ

̆ ҹ ⱴ ѿ Ȃ 

5̃ ≠ 3 4 ҍ ꜚ ῒ̆

ԍ̔ ⱴ Ҝ ҹ0.5~1mmȂ 

6̃ ≠ 2 ҍ ꜚ ̆ῒ ԍ̔

ᾝ ₮ ᾝ ҹ ̆ ᾝ ̆₮

ᾝ ₮ ₮ Ȃ 

7̃ ≠ 2 ҍ ꜚ ̆ῒ ԍ̔

ⱴ ԍ Ȃ 

ΧΧ 

 

3ȁ ⇔  

ҍ ̆ ̆ῒ ⁞ ӈ Ȃ 
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4ȁ ֟ ’ 

Ғ≠  

 

5ȁ  

 

 

6ȁҍ ᴨל  

ȁ  

 

7ȁ ᵬ ᵝ ’( )  

 

 

8ȁ ( )  

Ҍ  
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ᴆ̔ ̂ ̃  
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̔ ԍ Ḥ ᵣ  

̔ └ ҙ 

̔  

 

    
 

̆ ̆ ̆ ҹ҉ ҍꜚⱬ ◐ ̆ ץ

Ȃ Ԋ׆ ᵣⱬ ᵬ̆Һ ҹ ṿ ̆

׃ ῤ № ᵣ ȁ ԍ Ḥ ӟ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ӟ ̆ ₮Ҍ ᵣḤ ̆ ⱬȁ ȁ

̆ ᶫ ᵣḤ Ȃ 

 

2ȁ ῏  

Ů5%Ȃ 

 

3ȁ ⇔  

ᵣ ҉ Ȃ 

 

4ȁ ֟ ’ 

 

 

5ȁ  

4  

 

6ȁҍ ᴨל  

῏֟  
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̔ ԍ Ἕ ꜚⱬ ᵀ  

̔  

̔ ȁ  

 

    
 

̆ ̆ ̆ ҹ҉ ҍꜚⱬ ◐ Ȃ Ԋ׆ ᵣ

ⱬ ᵬ̆Һ ҹ ҍᾢ ꜚ ȁ ꜚ

ꜚ ⱬ ץ̆ ᵣⱬ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

Ἕ ̆ ₮ῒҬ ῏ ꜚⱬ ̆ ⱬȁ ȁ

◄℗ⱬ ̆ҹ ᶫҳ Ȃ 

 

2ȁ ῏  

Ů5%Ȃ 

 

3ȁ ⇔  

ᴰ ꜚ ҉ Ȃ 

 

4ȁ ֟ ’ 

Ғ≠ Ȃ 

 

5ȁ  

4  

 

6ȁҍ ᴨל  

῏֟  
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̔  

̔  

̔ ֟  

 

    
 

̆ ̆ ̆◐ ̆ Ȃ2001 ԍ҉ ᵣⱬ Ғҙ

ҙ ᴋ ׂ̆ ԍ2009 Ғҙ ᵝȂҺ ҹ

CFD ṿ ῒ ̆Һ ̆

ᴨ ̆ └ Ȃ Һ ԅ1 ̆1

҉ ⇔ Ȃ 2016 ᵬҹ Ὲ ԍ

ѿ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

╠ῃ ᵬҹ ꜚ Ҍ ̆ ᵝ ꜚⱬ

ԍף ꜚ ꜚ ҉̆ ᶫҺ ꜚⱬ ҹԅ ̆ ‗ ԅ

ꜚ ꜚ ΐ ԅ ᴇṿ ╠ Ȃ ╠ ҉

⌠ ֟ Ȃ ꜚ ԍ̔ѿȁ ҉ⱴ ̆≠ ᵬ

ҹ ꜛ ꜚ ꜚ ᾟ ̕ԋȁ ԅ ̆ ⱴ

ᾣ ԅẢ ̕҈ȁ ᾟ └ ᾣ ᾣ ץ̆

ᾟ№≠ ᾣ Ȃ 

 

2ȁ ῏  

6 ̆ 0.3*0.6*6=1.08m2̆ ᶫ ⱳ

ҹ1.08m2*1000W/m2*15%=162W̆ (48v*20Ah)/162WŪ6h ᾟ ꜚ Ȃ

ᾣ 4.5h ↕̆ ҹ ꜚ ᾟ 0.729KwhȂ ᶏ ꜚ ᾟѿ ̂ѿ ᾟ

1Kwh ̃̆ ׅ ⌠73% Ȃ ᵀ ̆ ≠

0.729kwh*40km/̂20Ah*48V*10- 3 =̃30.4KmȂ ҉ץ ҹᶛ̆ ᾣ 1200h̆
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6 ѿ ҹ ꜚ (162w*1200h)/(20Ah*48V)*40km=8100km̆ѿ ꜚ

ѿ 0.162kw*1200h=194.4kwhȂ 

 

3ȁ ⇔  

ᶫԅѿ ̆ ԅ ̆ ⱴ ᾣ

ԅẢ ̕ ᾟ └ ᾣ ᾣ ≠№ᾟץ̆

ᾣ Ȃ ᵬҹ ꜚ ⱴ ꜚ ꜚ ҉Ȃ 

 

4ȁ ֟ ’ 

̂ZL 2014 1 0365956.1̃ Ғ≠ 

 

5ȁ  

ץ  

 

6ȁҍ ᴨל  

̆ ̆ ≠  

 

7ȁ ᵬ ᵝ ’( )  

 

 

8ȁ ( )  

Ҭ ᾟ  

ᴆ̔ ̂ ̃  

   

1   
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̔ѿ ῒ  

̔   

̔ ֟  

 

    
 

̆ ̆ ̆◐ ̆ Ȃ2001 ԍ҉ ᵣⱬ Ғҙ

ҙ ᴋ ׂ̆ ԍ2009 Ғҙ ᵝȂҺ ҹ

CFD ṿ ῒ ̆Һ ̆

ᴨ ̆ └ Ȃ Һ ԅ1 ̆1

҉ ⇔ Ȃ 2016 ᵬҹ Ὲ ԍ

ѿ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

̆ Ҭ ̆ ғ ҉

֟ Ȃ ῒ ̆ ̆

̆ Ữ ̆ ԍ Ȃ ԍ

̆ ֟ ̆ ̆ᵖ ԍ ᵞ ̆

Ҍ Ȃ ̆ ԍ ⱬᵬ ̆ ᵝ ԅ

Ȃ ῀ Ҭ ̆ ‗ԅ Ҭ ᵞ ̆ ⁞ ԅ

ῒ ̆ ╠ Ҭ ῏ ֟ ץ Ȃ 

 

2ȁ ῏  

1̃ Ҭ Ҍ ѿ̆ Ҍ ᵬҹ ᾟȂ 

2̃ Ҭ ῤ ῒז ̆ ̔ ȁ

Ȃ 

3̃ Ҭ Ȃ  

4̃ ֟ ⱬ̆ Ҍ ҍӊ Ȃ Ȃ 
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5̃ ԍ҈ Ȃ 

6̃ Ҭ ꜚ ̆

ץꜚ Ȃ 

ץ7̃ ҹҺᵣ Ҭ̆ ⱴץ ̆ ⱴ Ạ ԑ ᾟ̆ץ

ѿ № Ȃ 

ץ8̃ ҹҺᵣ Ҭ̆ ̆ ҹᵩ Ȃ

ᵞ pcm̂ ̃ ̆ ῒ Ҭᵞ Ҭ ᵩ ̆

№ ᵬҹ ᾟ ̆ ῀Һ Ȃ ≠ץ ̆ ḠȂ 

 

3ȁ ⇔  

ץ ꜚ Ȃ 

ԍ └ Ȃ 

Ȃ 

҈ Ȃ 

 

4ȁ ֟ ’ 

ѿ ῒ , 2019 -6- 4, Ҭ , ZL 2017 1 1236183.7. (

Ғ≠)  

 

5ȁ  

ץ  

 

6ȁҍ ᴨל  

Ữ  

 

7ȁ ᵬ ᵝ ’( )  

   

 

8ȁ ( )  

   Ữ  
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ᴆ̔ ̂ ̃  

 

 

1   

 

 

2   
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̔Ḃ  ת

̔ ȁᾢ  

̔ ȁ ֟  

 

    
 

̆ ̆ қ ֲ̆ ̆ ̆ ̆ ̆

◐ Ȃ Parson Brinckerhoff AECOM Ὲ Ԋ׆ ҍ

ᵬ6 ̆ ᵬ Ҭ ȁ ȁ Ȃ

Һ 1 ҉̆ 2 ҉̆ ᵬ 1 ̆

ҍ ⅞1 ̆ᴑҙ 40ᵩ Ȃ 6 ץ̆ ѿᵬ / ᵬ

SCI 24 ̆EI 12 ̆Ҭ 40ᵩ Ȃ 

╠ ᴋ ᴪ Ⱶ ̔Ҭ ᴪᴰ ᴰ №ᴪ ᵬ ᴪ

̕Ҭ ҍ ᴪ ᴪ ̕Ҭ ҍ ᴪ

ᴪ◐Һᴋ ҕ̕ ֜ ᴪ(WTC) - ֜ ⁞ -

└ (2017.8~2019.8̃̕ Ḡ ᴪ(NFPA)ȁ

ᴪ(SFPE) └‛ ᴪ(ASHRAE)ᴪ ̕Ӟ ҍ

ҙ ‰ └ ̆ GB/T 36699- 2018ȇ ᵣ ᵣ ᴆȈ; 

GGCTS002- 2018ȇ ֟ PUE Ȉ̕TGGCTS001- 2018ȇ ֟ PUE

ȈȂ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ѿ ΐ Һ ֟ Ḃ

̆ת ̆

̆ ῃȁ ץ ῏ Ȃҹ ῤ

└ ᴑҙȁ ᶏ ᵝץ ῏ ᶫ ̆ ֟

̆ Ҭ ֟ ΐ ᴪ Ȃ 

    ԅ ת ⱳ ̆ ԅ ᴰ
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ᴆ̆ ᴰ ᴆ Ҭ ̆

ԅ ᵬ ̆ ֲ ȂḂ ת ԅ

ῃ ȁ ₮ⱳ ȁ ȁ ȁ

̆ ғ Ḥ ᴰ ⌠ Ữ ⱳ ̆

ԍ ֟ ᾢ Ȃ 

 

2ȁ ῏  

 ⱳ  
ꜚ  

  

1 ╠  0- 200000Nm3/h  ¤0.3% 

2 ῃ  0- 600.00s ¤0.01s 

3  
2560*1920 

 
500҆Ἕ  

4 CO№  0- 2000 ppm ¤5͘20ppm 

5 NO№  0- 2000 ppm ¤5͘20ppm 

6 NO2№    

7 SO2№    

8 O2№  0- 25 Vol% ¤0.1͘0.2% 

9  - 10- 400Ņ ¤0.35Ņ 

10 ₮ⱳ  0- 20.0MW ¤0.1kW 

11 ⱬ ¤50mbar ¤0.5% 

12 ⱬ 0- 500mbar ¤0.5% 

13 :  - 10- 400Ņ ¤0.2Ņ 

14 ⱬ 0- 35bar ¤1% 

15 ‛ ׃  - 10- 400Ņ ¤0.2Ņ 

16  34972A TCP/IP 

17  IRM-3DUO G650 max.1000m
3
/h  

18 Һ    γ

19  
0 -100 %RH 

- 40-+60 Ņ 

¤2%RH 

¤0.2Ņ 

20  610*800*1700̆ Ů260 kg 
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3ȁ ⇔  

ҹ Ḃ ת ̆ Ḃ ̆

ⱳ ̆ ԅץҊ⇔ ̔ 

(1) ԅ ת ⱳ ̆ ԅ ᴰ

ᴆ̆ ᴰ ⌠ ̆ ԅ ᵬ ̕ 

(2) ῤ ᴰ ᴰ ̆ ⁞ ԅת

ᵣ ̕ 

№ ̆ ῤ ҉⁞ ԅ ₮Ḥ ԑ

̆ Ḡ ‰ ̕ 

 

4ȁ ֟ ’ 

ҍ҉ Ὲ ῍  

 

5ȁ  

 

 

6ȁҍ ᴨל  

Ḃ ת ᵣ ѿ ̆Ḃԍ

̆ ֟ ҹ ⇔Ȃ 

Ḃ ҍ ꜚ ת  

 
ⱳ  

ꜚ  Ḃ  

 
    

1 ╠  0- 200000Nm3/h  ¤0.3% 0-200000Nm
3
/h  ¤0.3%  

2 ῃ  0- 600.00s ¤0.01s 0- 600.00s ¤0.01s  

3  
2560*1920 

 
500҆Ἕ  

2560*1920 

 
500҆Ἕ   

4 CO№  0- 2000 ppm ¤5͘20ppm 0͘ 10000ppm ¤5ppm ᴨ 

5 NO№  0- 2000 ppm ¤5͘20ppm 0͘ 5000ppm ¤5ppm ᴨ 

6 NO2№    0͘ 500ppm ¤10ppm ᴨ 

7 SO2№    0͘ 5000ppm ¤10ppm ᴨ 

8 O2№  0- 25 Vol% ¤0.1͘0.2% 0-21vol  ˿ ¤0.2  ˿ ᴨ 
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ⱳ  ꜚ  Ḃ   

9  - 10- 400Ņ ¤0.35Ņ -0Ņ͘1000Ņ ¤0.1Ņ ᴨ 

10 ₮ⱳ  0- 20.0MW ¤0.1kW 0- 20.0MW 0.1kW  

11 ⱬ ¤50mbar ¤0.5% ¤50mbar ¤0.25%FS ᴨ 

12 ⱬ 0- 500mbar ¤0.5% 0͘ 0.6Mpa ¤0.25%FS ᴨ 

13 :  - 10- 400Ņ ¤0.2Ņ -30͘ 260Ņ ¤0.1Ņ ᴨ 

14 ⱬ 0- 35bar ¤1% 0-4Mpa ¤0.25%FS ᴨ 

15 ‛ ׃  - 10- 400Ņ ¤0.2Ņ -50͘ 600Ņ ¤0.1Ņ ᴨ 

16  34972A TCP/IP JUMO 
Ḥ

ᴰ  
ᴨ 

17  IRM-3DUO G650 max.1000m
3
/h  Ḥ  4-20mA  

18 Һ    γ   γ  

19  
0 -100 %RH 

-40-+60 Ņ 

¤2%RH 

¤0.2Ņ 

0 -100 %RH 

-20͘ 50Ņ 

¤2%RH 

¤0.1Ņ 
ᴨ 

20  610*800*1700̆ Ů260 kg 500*400*150̆ Ů13 kg /  

 

 

7ȁ ᵬ ᵝ ’( )  

҉ Ὲ  

 

8ȁ ( )  

ҙ ȁⱴ ҍ №  

 

ᴆ̔ ̂ ̃  
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̔ ꜚ  ת

̔ ȁᾢ  

̔ ȁ ֟  

 

    
 

̆ ̆ қ ֲ̆ ̆ ̆ ̆ ̆

◐ Ȃ Parson Brinckerhoff AECOM Ὲ Ԋ׆ ҍ

ᵬ6 ̆ ᵬ Ҭ ȁ ȁ Ȃ

Һ 1 ҉̆ 2 ҉̆ ᵬ 1 ̆

ҍ ⅞1 ̆ᴑҙ 40ᵩ Ȃ 6 ץ̆ ѿᵬ / ᵬ

SCI 24 ̆EI 12 ̆Ҭ 40ᵩ Ȃ 

╠ ᴋ ᴪ Ⱶ ̔Ҭ ᴪᴰ ᴰ №ᴪ ᵬ ᴪ

̕Ҭ ҍ ᴪ ᴪ ̕Ҭ ҍ ᴪ

ᴪ◐Һᴋ ҕ̕ ֜ ᴪ(WTC) - ֜ ⁞ -

└ (2017.8~2019.8̃̕ Ḡ ᴪ(NFPA)ȁ

ᴪ(SFPE) └‛ ᴪ(ASHRAE)ᴪ ̕Ӟ ҍ

ҙ ‰ └ ̆ GB/T 36699- 2018ȇ ᵣ ᵣ ᴆȈ; 

GGCTS002- 2018ȇ ֟ PUE Ȉ̕TGGCTS001- 2018ȇ ֟ PUE

ȈȂ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ΐ Һ ֟ ̆ת ̆

̆ ῃȁ

῏ Ȃҹ ῤ └ ᴑҙȁ ᶏ ᵝץ ῏

ᶫ ̆ ֟ ̆ Ҭ ֟ ᵣ Ȃ 

֟ ת ⱳ ̆ ᴰ ᴆ̆

ᴆ Ҭ ץ̆ ⌠ ᵬ ̆ ֲ
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ӊ Ȃ֟ Ȃ 

 

2ȁ ῏  

 ⱳ  
ꜚ  

  

1  0- 200000Nm3/h  ±0.3% 

2 ῃ  0- 600.00s ±0.01s 

3  
2560*1920 

 
500҆Ἕ  

4 CO№  0- 2000 ppm ¤5͘ 20ppm 

5 O2№  0- 25 Vol% ¤0.1͘0.2% 

6  - 10- 400Ņ ¤0.35Ņ 

7  34972A TCP/IP 

8  IRM-3DUO G650 max.1000m
3
/h  

9 Һ    γ

10  
0 -100 %RH 

- 40-+60 Ņ 

±2%RH 

¤0.2Ņ 

 

3ȁ ⇔  

ҹ ꜚ ת ̆ ꜚ ̆

ⱳ ̆ ԅץҊ⇔  ̔

(1) ԅ ת ⱳ ̆ ԅ ᴆ̆

Ҭ ̆ ԅ ᵬ ̕ 

(2) ῤᴰ ⁞̆ ԅת ᵣ  ̕

№ № ̆ ῤ ҉⁞ ԅ ₮Ḥ

ԑ ̆ Ḡ ‰ Ȃ 

 

4ȁ ֟ ’ 

ҍ҉ Ὲ ῍  

 

5ȁ  
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6ȁҍ ᴨל  

ꜚ ҍ ῃ KIWA Gastec ֟

Ҋ Ȃ ̔ ꜚ ת ᵣ ῃ ԍKIWA 

Gastec ֟ ̆ғⱳ ҉ ⱴԅ ȁ ῃ ȁ ȁ

ῤ ̆ ֟ ץ ῃ Ȃ 

ꜚ ҍKIWA Gastecת ֟  

 ⱳ  
KIWA  ꜚ  

 
    

1    0-200000Nm
3
/h  ±0.3% ᴨ 

2 ῃ    0-600.00s ±0.01s ᴨ 

3    
2560*1920 

 
500҆Ἕ  ᴨ 

4 CO№  0-5000 ppm ±1.0% 0-2000 ppm ¤5͘20ppm ᴨ 

5 O2№  0 -  25 Vol % ±0.3% 0-25 Vol% ¤0.1͘0.2% ᴨ 

6  0 -  500°C ±2.5K -10-400Ņ ¤0.35Ņ ᴨ 

7  
34790A 

 

IEEE 488/ 

RS232 

34972A 

 

TCP/IP 

 
ᴨ 

8  
IRM-3DUO 

G650 
max.1000m

3
/h  IRM-3DUO G650 max.1000m

3
/h   

9 Һ  PC    γ ᴨ 

10    
0 - 100 %RH 

-40-+60 Ņ 

±2%RH 

¤0.2Ņ 
ᴨ 

 

7ȁ ᵬ ᵝ ’( )  

҉ Ὲ  

Ҭ  

 

8ȁ ( )  

ҙ ȁⱴ Ȃ 
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ᴆ̔ ̂ ̃  
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̔ №  

̔ᾢ  

̔ ȁ ֟  

 

    
 

̆ ̆ қ ֲ̆ ̆ ̆ ̆ ̆

◐ Ȃ Parson Brinckerhoff AECOM Ὲ Ԋ׆ ҍ

ᵬ6 ̆ ᵬ Ҭ ȁ ȁ Ȃ

Һ 1 ҉̆ 2 ҉̆ ᵬ 1 ̆

ҍ ⅞1 ̆ᴑҙ 40ᵩ Ȃ 6 ץ̆ ѿᵬ / ᵬ

SCI 24 ̆EI 12 ̆Ҭ 40ᵩ Ȃ 

╠ ᴋ ᴪ Ⱶ ̔Ҭ ᴪᴰ ᴰ №ᴪ ᵬ ᴪ

̕Ҭ ҍ ᴪ ᴪ ̕Ҭ ҍ ᴪ

ᴪ◐Һᴋ ҕ̕ ֜ ᴪ(WTC) - ֜ ⁞ -

└ (2017.8~2019.8̃̕ Ḡ ᴪ(NFPA)ȁ

ᴪ(SFPE) └‛ ᴪ(ASHRAE)ᴪ ̕Ӟ ҍ

ҙ ‰ └ ̆ GB/T 36699- 2018ȇ ᵣ ᵣ ᴆȈ; 

GGCTS002- 2018ȇ ֟ PUE Ȉ̕TGGCTS001- 2018ȇ ֟ PUE

ȈȂ 

 

    
 

1ȁ ̂300 ῤץ  ̃

№ ԍ ᵣⱬ CFD№ ̆ ԅ

№ ȁ № ₀ ꜚ ᴰ ᴆ̆ ԅ ԍ

̆ ԅ ᵄ № ₀ ꜚ ⱳ ̆ ‗ԅ ╠

ⱴ ᶏ ᵄ Ҭ ᴆ ⱴ ȁ

ץ̆ ₀ ̆ Ḡԅ ⱴ

ῃȂ 
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2ȁ ῏  
 QF60YS25 QF350YS50 

ᵬ׃  ᵄ  ᵄ  

ⱬ 60Nm
3
/h  350Nm

3
/h  

ⱬ 0.78MPa 0.78MPa 

₀ ⱬ 25L/h 50L/h 

₀ ⱬ 6.0MPa 6.0MPa 

 -40Ņ~+50Ņ -40Ņ~+50Ņ 

ᵬ  AC 380V 50HZ AC 380V 50HZ 

ⱳ  4.5kW Ů18kW 

 Ů30kWh/24h Ů400kWh/24h 

 2000×1200×2200 5000×2300×2900 

 1450kg 7000kg 

3ȁ ⇔  

ⱬԍ ΐ Һ ֟ № ̆ ԍ ᵣⱬ

CFD№ ̆ ԅ № ȁᵞ № ₀

ꜚ ᴰ ᴆ̆ ԅ ԍ ̆ ԅ ᵄ

№ ₀ ꜚ ⱳ ̆ ‗ԅ ╠ ⱴ ᶏ ᵄ Ҭ

ᴆ ⱴ ȁ ץ̆ ₀ ̆

Ḡ ⱴ ῃȂ 

(1) ᵣⱬ CFD  

≠ ᵣⱬ CFD ̆ ԅ № ᵣ ȁ₮ ȁ

҉ ҍ ץ ᴆ ᴆ № ̆ ԅ ᶃ№ Ȃ 

(2) ᵞ №  

≠ ᵞ № ̆ ԅ ‛ ̆ ҬӞ ԅ ꜚ

̆ ᵄ № ̆ ԅ Ȃ 

(3) ᵣ  

ғ ꜚ ᴆҊ̆ ҩ₀ ̆ ץ Ҍ

Ҋ ₀ ̆ ᵝ ꜚ ꜚ℗ ̆ ҩ Ҭ ₀

ꜚ ⱳ Ȃ 

(4)  

≠ ̆ ꜚ ῏ ȁ ⱬȁ ₮ ȁ ᵝȁ

ȁ ̆ ⱳ ̆ ⌠ԅ ֲṿ ֲ ̆

ԅ Ȃ 

4ȁ ֟ ’ 
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ҍ҉ Ὲ ῍  

 

5ȁ  

 

 

6ȁҍ ᴨל  

Ҭ ҉ Ҭ ̂ 20210864̃  ̔

̆ ԍ ᵣⱬ CFD№ ̆

ԅ № ȁᵞ № ₀ ꜚ ̆ ԅ ԍ

̆ ԅ ᵄ Ҭ № ₀ ꜚ ⱳ ̆ ‗

ԅ ╠ ⱴ ᶏ ᵄ Ҭ ᴆ ⱴ

ȁ ץ̆ ₀ ̆ Ḡԅ ⱴ

ῃȂ ̆ ῤ Ὲ Ҭҍ ΐᵣ Ȃ

̆ ΐ Ȃ 

№ ̆ ⌠ԅ ῤ ᾢ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

҉ Ὲ  

 

8ȁ ( )  

̆ Ȃ 

ᴆ̔ ̂ ̃  
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̔Ữ ȁ ᶫ  

̔  

̔ ȁ ȁ ȁ ֟  

 

    
 

̆ ȂҺ Ԋ׆ ᴰ ȁ ᴨ ȁ ⱬ

ᴏ └ ȁ ꜚ ᴰ ṿ ȂҺ

3 ̆ ᴑ ᵬ 21 ̆ Ғ≠11 Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ⱴ ⱴ ԍ ᵞ ⱴ ΐץ̆ Һ

֟ ѿᵣ ⱴ ᵣḠ ᴰ ȁ ̕ ץ

ῃḠ ȁ ץ ꜛ ̆ ⁫ȁ ≠

ȁ ȁ ῃ ҙⱴ Ȃ 

Һ ԍ̔ ≠ ̆ 100% ̕ ᵣ ̆

̆ ҍ Ḃ̕ ᵣ ԍ ⱬ ̆ ֲ ṿ ̕ ῃ̆ ꜚ

Ḡ ̆Ҍ ȁ ȁ ̕ ȁ Ḡ̆ ҹ ̆

̕ ҍ ᵞ̆ ӯȁ ⱴ ᶏ̆ ̆ ̆

̆ғ ץ ᶏ ᵞᴇ ̆ Ȃ 

ⱳ ԍ ҙᵞ ⱴ ȁᵄ ץ Ȃ 

 

2ȁ ῏  

̔100% 

ⱳ ̔1~100kW 

̔<40Ņ 

̔<40dB 

ᶏ ̔10  
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3ȁ ⇔  

⇔ ԍ̔ ȁ ᴆ └ ̆ ῒ

ѿ ץ̆ ѿ ῃ ȁ ȁᵞ ⱴ

Ȃ 

 

4ȁ ֟ ’ 

ľ ᵣ ⱴ Ŀȁľ ⱴ ᶫ ѿᵣ Ŀȁ

ľ ⱴ └ᵬ ⱴ Ŀȁľ ᵣ ⱴ ᶫ Ғ≠Ŀ

Ғ≠̆ ̆ῒҬң Ȃ  

 

5ȁ  

2019 8 ̆ Ҍ № Ȃ ᵣ ѿᵣ ⱴ ȁ

ץ └ Ҍ ̆ ץ Ḡ ⱴ ⱳ ̆

Ḡ ῃ ̕ ᴑҙᵄ ȁ ⱴ ̔ ȁ

ȁ Ȃ 

 

6ȁҍ ᴨל  

ԍ ᵄ ̆ᶏ ⱴ ̆ᵄ ̆ ᵄ ᵬ̆

ᵞ̆ Ȃ 

ԍ ⱴ ̆ Ҍ̆ ₮ ᾝᴆ ̆ ῃ ̆

Ȃ 

└ Ҋ̆ ’Ҋ ꜚẢ ̆Ḡ

ῃȂ 

 

7ȁ ᵬ ᵝ ’( )  

ᴨ Ὲ  

 

8ȁ ( )  

ᶫ ȁ ⱴ ᵄ  
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̔ ԍ -ᴏ ↓ ꜚ№ └ᴨ  

̔ └ ҙ 

̔ ȁ  

 

    
 

̆ ̆ ̆ ҹ҉ ҍꜚⱬ Ȃ Ԋ׆ ᵣⱬ

ᵬ̆Һ ҹ ȁ ꜚ └ ҍ ꜚ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

Ҋ ꜚ№ - └ ̆ └ ҹ̆

ꜚ№ └ ᶫ Ȃ ԍ ꜚᴨ └ ̆ ᴨ

̆ Ҍ ┴ȁҌ ᵝ ᴨ └ ̆ҹ ᶫ Ȃ 

 

2ȁ ῏  

└ ꜚᴨ Ȃ 

 

3ȁ ⇔  

-ᴏ ↓ └ ѿҩῃ ᶛȂ ԍ ₱

ᴨ ҍ ᴨ ң ᴨ ᴨ ̆ ᴨ └ Ȃ 
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̔ ԋ ҍ  

̔  

̔  

 

    
 

ᶃ̆ ̆◐ Ȃ 

ᵬԍ҉ ҍꜚⱬ Ԋ׆̆ ≠ ҍ ȁ

≠ ⁞ ҍ Ҭ ῏ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

Ҭ ҍ ң ̆ -Ҭ

̆ ᵞ Ȃ CO2 ̆ ῀

̆ᾢ №ԋ ̕Ῥ ῀

▼ᵩԋ Ȃ Ῥ ȁ ╕ Ῥ ̆№≢

Ȃ ╕ Ῥ Ȃ ҍ ₮

ԋ ᴆȂ Ҭ̆ᶏ ̆ ᶏ

ⱳȂ ȁ ᵞ̆ ԋ ҍ

Ȃ 

 

2ȁ ῏  

90%̆ CO2ҹ ҳ ⱬ15MPâ 28Ņ̃̆ ᵝ ҹ0.165 

MWh/tCO2Ȃ 

 

3ȁ ⇔  

₮ + Ȃ CO2Һᵣ֟ ⱬ

Ȃ ҍ ᵣ ̂ Ҋ 17.5%̃ Ȃ 
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4ȁ ֟ ’ 

Ғ≠ѿ ̂CN 105268283 Ã ̕ SCIѿ ℮ 1

̂doi.org/10.1016/j.apenergy.2019.02.007 ̃Ȃ 

 

5ȁ  

Ȃ ԍ ╕ Ȃ 

 

6ȁҍ ᴨל  

ҍ ╠Һ ̆ Ȃ 

 

 

ᴆ̔ ̂ ̃  

 

 



ĺ 151 ĺ 

̔ ?№ ‰  

̔  

̔  

 

    
 

ᶃ̆ ̆◐ Ȃ 

ᵬԍ҉ ҍꜚⱬ Ԋ׆̆ ≠ ҍ ȁ

≠ ⁞ ҍ Ҭ ῏ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ҍ Ҥ Ȃ ľ Ŀ

̆ ԅ ̆ Ȃ ѿ ⱬ ԍ

≠ ȁ ľ Ŀ Ȃľ?Ŀ ⱬ ₱ ̆ľ?№ Ŀ

ԍ ⱬ ԋ № ̕ ץ Ҍֽΐ ľ Ŀ̆ ғΐ

ľ Ŀ ̆╩ ҍ Ҭ ṿ ’̆ ῒ ⱬ ҍ

≠ Ȃ 

‰ ̂ ȁ?ȁ ᵝ̃ ᵀ ̆ ԍ?№

? № ȁ? № Ȃ 

 

2ȁ ῏  

‰?ȁ ‰ ᵀ Ẓ <2%Ȃ? № ȁ? №

ԍ ȁ ȁ Ȃ 

 

3ȁ ⇔  

‰?ȁ ‰ ᵀ Ȃ ᴰ Ҭ ĺĺ?

̆ ₮ ᴇ ᴇ Ȃ 
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4ȁ ֟ ’ 

SCIѿ ℮ 2 ̂doi.org/10.1016/j.apenergy.2016.10.103 ȁ

doi.org/10.1016/j.renene.2019.09.127 ̃̆ ᴪ 1 ÎCAE2020̃ Ȃ 

 

5ȁ  

̆ ‰ ᵀ ̆ ῖ №

ᴇ ₮ Ȃ 

 

6ȁҍ ᴨל  

̆ғֽ ṿ ѿҩ ̆ ᵬ Ȃ

№ ԅ ᴇ Ҭ ₮ ṿ Ȃ 
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̔‛ Ḡ ↓Ғ≠  

̔  

̔  

 

    
 

̆ ҍꜚⱬ ̆ ᴰ ᴰ

̆ ‛ ҙ ≢ ‛ Ȃ ╠ ‛

Ⱶ ľ ⱬҍ└‛ Ḡ ⇔ ֟

Ŀ ֲ̆҉ ꜚⱬ ꜚҍᴰ ‛ ֲ̆ľ

ҍ‛ Ŀ Ҭ ֲȂ ̆ ᴋҬ ҙ

ᴪ Ԋ Ғ ᴪ ȁҬ ‛ №ᴪ ԊῚ Ҭ Һᴋ̆҉

⇔ҙ Ȃ 

῍ 100  ̆ 70 Ғ≠ȁ Ғ≠

ᴆ ᵬ ̆ ᾢ ҉ 1 ȁ 4 ȁ

1 ̆ ֟ "Ҭ ᴑ ᵬ ᶛĿȂ 

҉ ‛ Ⱶ ҉ ҍꜚⱬ

ᴑҙ ֟ ᵬ Ҭ Ȃ ȇ҉ Ⱶ

Ȉ̂҉ [2011]31 ̃ ᴆ ̆ Ғ ῤ ԅ

ԍ̆2011 9 5 Ὲ ‛ Ⱶ ҹ ԋҩ Ⱶ

ӊѿȂ ̂ ̃ Ҋ ҍ ԅ ҍ‛

Ҭ ȁ҉ ꜚⱬ ҍ I ȁ ҉ ꜚⱬ

ꜚҍᴰ ȁ҉ ꜚⱬ Ғҙ ᵝ Ҭ ȁ

ҍ ᴑҙ⇔ ȁҬ ҙ ᴪ‛ №ᴪ Ҭ

Ȃ 

╠ ȁ ȁ ȁ ◐ ȁ↔ ◐ ȁ

ᴑ ◐ ȁ ◐ ȁ Ҽ◐ ȁ ◐ ȁ ȁ қ

◐ ȁ Ԑ ȁ ȁ↔ ȁ Ḡ ץ ҉ץ

№ Ȃ 
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1ȁ ̂300 ῤץ  ̃

ȇ ԍ ‛ Ȉȁȇ ꜛ ꜚ

Ȉȁȇѿ ⱳ ‛ Ȉȁȇ ԍ

‛ ᵩ Ȉȁȇѿ ‛

Ȉȁȇ ‛ Ȉȁȇ ԍ ‛ ȁ

‛₀ Ȉȁȇ‛ Ҭ Ȉȁȇ ԍ‛

Ȉ 9 Ғ≠ Ὲ ȇѿ ῃ Ȉȁȇ

ᾟ ‛ Ȉȁȇ ԍῃ ᵣ

Ȉȁȇ ȁ ץ ⱬ ȁ Ȉȁȇ

ԍῃ Ȉȁȇ ‛ ‛₀

ᶷ Ȉȁȇ ԍ Ȉȁ

ȇ Ȉȁȇ ԍ

Ȉ 9 Ғ≠̂ ῏ Ғ≠ ץ̆̃ ȇῃ

‛ ‛ ҍ Ȉ 5 ᴆ ᵬ ≠Ȃ 

 

2ȁ ῏  

῏Ғ≠ ӥȂ 

 

3ȁ ⇔  

῏Ғ≠ ӥ̆ ׃ Ғ≠ Ȃ 

 

4ȁ ֟ ’ 

῏ № ΐ Ғ≠ȁ Ғ≠ȁ ᴆ ᵬ ̆ №

ԍ Ғ≠Ȃ 

 

5ȁ  

№ ᵬᴑҙ ֟ҙ ̆ №ֽ Ҭ Ȃȇ ԍ
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‛ Ȉȁȇ ꜛ ꜚ Ȉȁȇѿ

ⱳ ‛ Ȉȁȇ ԍ ‛ ᵩ

Ȉ Ҭ ̆ᵬҹ  Ȃ׃

 

6ȁҍ ᴨל  

῏Ғ≠ ӥȂ 

 

7ȁ ᵬ ᵝ ’( )  

≠Ғ҉ץ ᴆ ᵬ № ҍ └ Ҭ ȁҬ

Ὲ ȁ └‛ Ὲ ȁ ҙ ᴋῈ ȁ҉

Ὲ ȁ қ ‛ Ὲ ȁ ῐ ҉ Ḡ

Ὲ ȁ ֣҆ ᴍ Ὲ ȁ ҈ӄ Ὲ ȁ҉ ≠

ᴍ Ὲ ,҉ └ Ὲ ȁ қ ȁ Ḡ Ὲ

ȁ — Ὲ ᵝ῍ ᶏ Ȃ 

 

8ȁ ( )  

Ҍ Ȃ 

 

 

ᴆ̔ ̂ ̃  

 

ԍ ‛ ᵩ ̂ Ғ≠ZL201610518823.2̃ 

ҹԅ ᾟ№ ≠ ‛ ᵩ ̆ ‛ Ҭ ᵩ ҹ

̆ ̆ᴨᾢᶏ ₮ ᶫ ̆

Ҍ №↕ ᾟ̆ ԅ ᵩ ≠ Ȃ ׅ

׆̆ ⱴ Ȃ ⇔ ԍ ᶫ └

‛ ᴨ ̆ ԅ └Ȃῒ῏ ԍ ֟ ȁ

ҍ ᶫ ѿᵣ ҍ └̆ᶏ Ҍ ’Ҋ ᶫ

̆ ԅ ᵩ ≠ Ȃ ᴪ ᴨ ԋ

Ȃ ῏ Ҭ ץ Ȃ 
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1-  2- ⱬ ꜚ ‛  

3- └  4-  5-‛  

 

                 ‛ ᵩ                          ‛ ᵩ

 

 

ѿ ⱳ ‛ ̂ Ғ≠ZL201510281887.0̃  

‛ ‛ Ҭ ̆ ₮ ҍ ‛ ̆

ᵞ̆ ⁞ ̆ Ҭ ₀ ֟

Ȃ ̆ꜛ Ȃ  

ԅ └ ̆ ⁫̆ ᵞғ ̆

Ȃ 1000 ‛ ̆ Ҍᵞԍ5Ņ ̆

̆ ‛ 8%̆ ‛

ᵞ20%Ȃ ᵞ̆ ֟ ̆ ⱬ

̆ Ӟ Ȃ 

ῃ ⁞ ᴪ ҍ ԋ Ҭ

֜ ᴪ ᴨ ̆ ╠ Ҭ ̆ ץ Ȃ 
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ԍ ‛ ̂ Ғ≠ZL201210167494.3̃  

ѿ ԍ ‛ ̆ ҉ȁҊ ̆

̆҉ȁҊ №≢ ԍ ̆ ң №≢ ԍ҉ȁҊ

҉̆ ѿ ̆ Ḡ ̆ Ҭ №≢

ңᶷ ҉̆ ѿҩ ҍ ӊ ̆ ԍ

Ȃΐ ‟ȁ ȁ ȁ

ᴨ ̆ ᵞ ᴇȂ ╠ Ҭ ̆ ץ Ȃ 

 

 
 

֦ Ҭ └‛  

 

ꜛ ꜚ ̂ Ғ≠̔ZL201310327884.7̃  

ꜛ ꜚ ѿ ̂ ̃ ꜚ

Ữ ̆ ꜚ ̆ ⁞ץ ꜚ ꜚ ȁ ᵞ ꜚ

̆ᴨ ꜚ ’̆ ̆╝ ꜚ ꜚ Ȃῒ ᵬ

ץ ̆ ꜚ ץ ל Ữ ̆ Ῥ ꜚ

̆ᾢ Ữ № ̆ ̆ ꜚ ꜚ ̆ ᵬ

ҍꜚⱬ ᵬ Ҋⱴ ꜚ̆ Ữ ԍ ᵬ

Ṝ̆ ῤ ᴪ ꜚ№ ̆ ꜛ ꜚ ̆ ᵬ Ȃ Ғ≠ ⇔ ҍ

῏ ҹ 1̔ȁץ ל ꜚ Ữ ̆ Ữץ

ל ῒז ᵬ ꜛ ꜚȂ2ȁ Ữ ל

ҹ ꜚ ̆ ‗ԅ Ȃ ῃ
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⁞ ᴪ ҍ ԋ ̆ ῏ Ҭ ץ Ȃ 

   

⁞                    

 

‛ ̂ Ғ≠ ᴆ ᵬ ̃ 

 

 

   

 

ῃ ‛ ‛ ҍ  
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̔ѿ ҍ ֜ Ҭ ֜ ⱬ №  

̔ ⱬ  

̔  

 

    
 

—̆ Ȃ2020 6 ҉ ֜ ᵝ̆2020 10 ׂ

ԍ҉ ᵬȂᵬҹҺ ֲ ҍԅ ⱬ ῒᴨ ȁ

῏ ̆ 1 ȁҬ ⱬ

1 ȁ 1 Ȃ ╠̆ 14 ̆ῒҬ

5 SCI ̆5 EI Ȃ ̆ ҙ₮ ₮ ѿ ̆

Ғ≠ң Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

̆№ ץ ᴪ ≠ ҹᴨ ̆ ᾝ ֟

▼ᵩ ᾝ ▼ᵩӊ Ȃ№ ᾝ Ҍ ԍῒ

҉ ̆ ᾝ Ҍ ԍῒ ⱬ̆ ᾝ ᾝ №

ῤ № Ҍ ԍ ̆ ᾝ ᾝ № №

ԍ ᾝ ᾝӊ Ҭ Ȃ ⱬ֜ Ҭ

ᾝ ᾝ Ḥ ̆ ⱬ № № ̆

ῃ ↕ ⌠ № Ȃ 

 

2ȁ ῏  

ᾝ ᾝ ̆ҹҬ ֜ ⱬ № ᶫ ⱬ

ΐȂ 

 

3ȁ ⇔  

֜ Ҭ ᾝ ᾝ ҩ ץ̆ ᴪ ≠ ҹ
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ᴨ ⱬ № ̆№ ΐ ῃ ᴨ Ȃ ̆ №

₱ ᴆ ̆ ҹ ⅞ ̆ Ȃ 

4ȁ ֟ ’ 

Ғ≠ѿ Ȃ 

 

5ȁ  

Ȃ 

 

6ȁҍ ᴨל  

№ Ὶ ̆ ᴪ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

ⱬ֜ Ҭ Ȃ 

 

8ȁ ( )  

ⱬ֜ Ҭ Ȃ 

 

ᴆ̔ ̂ ̃  

 

   

Ὴ

Ⱶ֢ Ҳ

ῗ Ḫ

ᾣ ᾣⅎ⌡

Ⱶ֢ Ҳ Ḫ

֢ ⅎ

Ҳ

ᴍᵤԓ ԓ ῗ

₴ ᴍ ẅ

Ⱶ֢ Ҳ

Ḫ

ԓ ⱵҲ

₴

ᴍ ԓ ԓ ῗ

₴ ᴍ ẅ
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̔ ֲ  

̔ Ḥ └ ҙȁ ᴆ Ḥ Ⱶҙ 

̔  

 

    
 

̆ ̆ ֲ̆ ̆ Ȃ2019 ҙԍ

̆ ᴆҍ Ғҙ ᵝȂҺ Ԋ׆ ֲ ȁ ̕

ᾢ Һ ľ ԍ ῤ

̂62003212̃ Ŀ̆҉ ꜛ 1 ̕ ҍ ҉

2 ̕ IEEE TRANSACTIONS ON IMAGE PROCESSINĜTIP̃̆ Pattern Recognition ̂PR̃ ̆

Neural Network̆Engineering Appl ications of Artificial Intelligence ̂EAAĨ ̆

IEEE/CAA Journal of Automatica Sinica ֲ ȁ ֲ

℮҉ SCI Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ԅ ꜚ ֲ Ҭ ̆ ԍ №

҈ Ҭ ̆№ ῒ ҈ Ҭ ᵝ ̆ ҍ ̆ ꜚ

ֲ ҍ Һ Ȃ 

 

2ȁ ῏  

ֲ̆  Ȃ҉ץ90%⌠

 

3ȁ ⇔  

ԍᵞ ̆Ҍ ̆ ғ ᾣ

Ȃ 

 

4ȁ ֟ ’ 
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҉ Һ Ȃ 

 

5ȁ  

ҍ Ȃ 

 

6ȁҍ ᴨל  

ԍ ᾣ ᴰ ̆ ΐ ᵞ ȁγ ⱳ ᴨלȂ ԍ ꜚ ̆

Ҍ ᾢ ̆ΐ ̆ ԍ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  

   

8ȁ ( )  

    

 

ᴆ̔ ̂ ̃  

 

 

1 ꜚ ֲ ҍ Һ  
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̔ ᴆ 

̔  

̔ ֟  

 

    
 

Қ+̆ Ȃ ⱬԍ ꜚⱬ ΐ̆ ȁ

ꜚⱬ Ԋ׆ ῏ ᵬ Ȃ 

2003- 2005 ҉ ᴍῈ Ҭ ᵬ̆ ҍᴑҙľ ꜚ

Ŀ ̆֟ ԅ Ὲ֜ ̆ף ᵞ80%҉ץȂ 

2008- 2014 ҉ ᴧ ꜚⱬ ᴋ Ḡ ᵬ̆ ‗ ᴧ ꜚ

֟ ̆ ѿף ȁ ꜚ ꜚ № ̆

₮ ‗ ̆ ᵞ 1Ł̆҉ץ 3000҆̆ ҉

ᴧ ԋ Ȃ 

2014- 2019 ҉ ̆ ҉ ⇔ҙ ᴪ

⅞⇔ҙ ̆ Ғҙ ΐ֟ ̆ ᴑҙ ̆

ԅ 400҆ᾝȂ 2018 ҍ

ᵬ ֟̆ ֟ 60kW ̆

қ ҆ ȂᵬҹҺ ֲ ⱴ ⅞ȁ

ץ ҉ ᴪ 3 Ȃץ ѿᵬ 11 ῒ̆ҬSCI 6 ₮̆ Ғ

1 Ȃ 

2019 07 ̆ ῃ ↓ ֟ҙ Ȃ ѿף

̆ ᴆ ꜚ ֟

̆ ᴑ Ȃ ֟ ԍ ῤҺ Ȃ ҍ

ῤ ꜚⱬ ᴑҙ ᵬȂ 

 

    
 

1ȁ ̂300 ῤץ  ̃

ҹ ᴆ̆ ֽ ԍ ̆ ᴆ̆
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ȁ ┴ ̆ ̆ ῤ֟ ֗

‗̆ ╠Һ ץ ҹҺ̆ ҌҊȂ ץ ף ̆

ᴆ ᵞȂ 

̆ ȁ ȁ ̆

ᶫ ᶃ Ȃῒ ᵣ ֟ ᵞ10%̆ ⁞ 20%̆ ᵣ ᾧ

Ȃ ֟ ᵞ50%҉ץȂ 

ᴆ ᵞᶫ ⱬȁ ̆֟ ̆

̆ ̆

Ȃ 

 

2ȁ ῏  

̔ 100000r/min̆ 92%̆ ů120g/s̕

ů3̆₮ ⱬ ꜚẒ Ů2%̕ Ů70dB̂ Ã ̕ ꜚ ⱴ Ů1ğ

ISO16750 ‰  ̕ Ů3s̕ ₮ Ů

0.03mg/Nm3̕  └ ῀ⱳ Ů16kW̕ ů8000h̆ Ả ů10҆ ̕

̂Ҍ └ ̃ Ů15kg̕  

̔ 60~150kW̕ ⱬ4~12bar̕ 5~45kPa̕

3~18 kPaȂ 

 

3ȁ ⇔  

̂1̃ ̆ 10҆ /№ Ȃ 

̂2̃№ ̆ ӄ Ȃ 

̂3̃ ̆ ⁞20%̆ 10%Ȃ 

̂4̃ ⱴ ̆ Ȃ 

 

4ȁ ֟ ’ 

Ғ≠12 ̆ Ғ≠6 Ȃ Ғ≠6 ̆ Ғ≠3 ̆

ᴆ ᵬ 7 Ȃ 

 

5ȁ  

ѿף ̆ ֟ ̆
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ᵣҺ ⱴ ̆ ᵞ Ȃ ⱴ

̆ ⌠10҆ №Ȃ 

Ȃ ᶫ ̂ ̃ └Ȃ 

 

6ȁҍ ᴨל  

̂1̃ ⱴ ̆ ֟  

̂2̃ ̆ ᵞ Ȃ 

̂3̃ ̆  Ȃף

 

7ȁ ᵬ ᵝ ’( )  

   

8ȁ ( )  

 

ᴆ̔ ̂ ̃  

 

   

̂ã        ̂b̃ѿף     ̂c̃ԋף  

1  

 

  

̂ã        ̂b̃        ̂c̃ ᶫ  

2 ᴆ 
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̔ ᵣ ₯҉  

̔  

̔  

 

    
 

̆ Ȃ ֲԍ2014 ҙ Ḡ ҹ ̆ ׆ ‼ ̆

Ӟ ⌠ ᵩ ȁNorman Jones ץ Dora Karagiozova

ֲ Ҍ̆ ‖₯ꜚⱬ ῤ֗ ‗ שּׂ̆ ̆ SCI

ᴪ Ȃ ԍ ֓ ҹ ̆Ẓ Ҍ ̆ ז

ױ ӟ Ҭ̆ ᾟԅ ֲ ̆ ғ ԅῒ ⱬȂ 

≢ṿ ѿ ̆ ֲ ҹľ Ҋ ꜚ 

ֲҺ Ԋ׆ ҹ ‰ /ꜚ Ҋ

Ȃ Һ̆ ҍ ҉ ľ ᵣ ꜚ Ҋ ‖ Ŀȁ

ľ ᴨ Ŀ̆ Һ ᴨ ľ ᵣⱴ

Ҋ Ŀ̆ ΐ ѿ

ҍ Ȃ ֲ ╠ Ԋԍ׆ ᴨ ̆ ԅ

ү Ȃ 

╠ ᵬҬ̆ ֲ Ҋ ȁ ⱴ ѿ֓

ҹ ԅ ȁ ṿ ̆ ғ ԅ ↓ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

‖₯ ̆ ᵬҹѿ ҙ

╠ Ȃ ̆ ╠῏ԍ ꜚ ҹ Ҭ ȁ ᷅

‖₯ ₃ ’̆ Ҭ ᵞ

’̆ — ₯ Ȃ ⱬԍ ԍ ᵣ ׆̆

ᵣ Ȃ 
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2ȁ ῏  

(1)  

(2)  

 

3ȁ ⇔  

(1) ≠ № ᴨ ԅ ’ ᴨ

̆ ԅ ₃ᵥ ȁ № Ҋ

ᴨ Ȃ 

(2) ₮ԅ ῤ ̆ ’ᴨ ᵬ ⌠

Ҍ ᵝ Ҋ ᴨ ῤ № ̆ Ӟ ԅ ѿ

Ҋ Ȃ 

 

4ȁ ֟ ’ 

 

5ȁ  

 

6ȁҍ ᴨל  

 

7ȁ ᵬ ᵝ ’( )  

   

8ȁ ( )  
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̔ №  

̔ ȁ Ḥ └ ҙ 

̔ ȁ ֟  

 

    
 

̆ ̆ ̆҉ Ȃ 

2017 ҉ ᵝ 2̆020

ᵝȂҺ ҹ ̂BioMEMS̃ ᴏ ᴨ Ȃ ҉ ᴨ

ȁ ᴨ ҙ ȁᴨ ̆ ԋ/҈ 5 Ȃ

SCI 3 ̆EI 2 ̆ Ғ≠3 ̆ Ғ≠2 Ȃҍ

Ғ ҍ ȁҬ ᾣ ᾣ ȁ

ꜚ ҳ ԅ ᵬ῏ Ȃ Ḃ

qPCR ̆ ꜚⱬ /Ḃ PCRת ̂Analyst,2018,8

̃Ȃ Һ ₮ ᴏ ̆ҹ № ԅ

̂Microsystem & Nanoengineering,2020,6ȁIEEE Transactions on 

Nanotechnology,2020,1̃̆ ԍ № ̆ ‰ ף҈

PCR̂ ̃ ̆ № ̆ῒ

ԋףPCR 10-100Ṑ̆ PCR ȁᵣ ȁ ᵬ Ḃ ȁ

№ ̆ ≢ POCT̂ point - of - care testing ̃ Ȃ 

 

    
 

1ȁ ̂300 ῤץ  ̃

№ ȁ № ᾧ ȁ № №

̆ ╠ҳ ȁ Ȃ ᴏ ̆⇔ ₮ԅ

№ ̆ ȁ № ↓ ԅ ̆

4 ȁ ᴨ ȁ ȁ Ȃ

№ ̆ ≢ PCRȁ LAMP №

ץ̆ ELISA № ᾧ Ȃ № Ҭ ᵞȁ
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̆ ԅ № ̆ῒ ԋףPCR

10-100Ṑ̆ΐ ȁᵣ ȁ ᵬ Ḃ ȁ № ᴨ Ȃ 

 

2ȁ ῏  

30 ῤ ̆ ҹ23 X23 X1.5

̆ 25.9 ҆ҩ ᵣ ̂0.9pL- 5.4nL̃̆ ԍ1.01 ᾝȂ №

ҹ1.1*10^9copies/mL̆ ֽ 30-60minȂ 

 

3ȁ ⇔  

₮ԅ └ ̆ ⱳ ⌠ ̆

PCRȁ LAMP № ȁץ ELISA № ᾧ

╠ Ȃ ԅ PCR № ̆ ԅ ȁ ԅ ᵬȁ

ᵞԅ ᵣ № Ȃ 

 

4ȁ ֟ ’ 

SCI/EI 3 ̕ Ғ≠2 ̕ Ώ1 Ȃ 

 

5ȁ  

ᴨ ԅ҈ └ ⱴ ᴏ ̆Ὶ ̆ ѿ

└ԅ Ȃ ԅ ꜚⱴ ̆

ᴆ̆ ᵞԅ ᵣ Ȃ ԍ ̆ ץ ҍ ̆ᶛ

ᾣ ᾣ ȁ ȁ ת ̆Ḃԍ / Ȃ I

LAMP ⌠ꜚ ҈ ҳ Ὲ ̆ ԅ └ ╕

ⱬȂ 

 

6ȁҍ ᴨל  

ΐ ̆ ᵬ ̆ ╕ Ḡ ̆ ̆Ẋ

ᵞ̕ⱴ Ḃȁ ᵣ ̆ ᶭ ᵞ̆ ᵞ̆ ≠ԍḂ

̕ ̆ ╕Ὶ Ȃ 

 

7ȁ ᵬ ᵝ ’( )  
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ҍ Ғ ҍ ᵬ̆ ѿ

ᴏ ̆ ѿ ᴨ Ȃ 

ҍ ꜚ ҳ ᵬ̆ ѿ ̆

ꜚ / ꜚ ȁ ╕ ̆ ⅞ׂ ҳ

Ȃ ֲ ȁ ╕ Ȃ 

 

8ȁ ( )  

№ ̔ ȁ ҈ ȁ Ȃ 

POCT̔ ȁ ȁ Ȃ 

 

ᴆ̔ ̂ ̃  

 

1 №  

 
































































































































































































































































































































































































