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ȇRenewables2023Ȉ̆2022 ̆

ѿ Ȃ ╠̆ ֟Һ ץ ҹ ̆

ῒҬ 13% Ῥ Ȃῃ ҙ ῍ Һ ѿ

ĺ ȁ ֟ ̆ Ῥ Ạ₮ ֽ 12%Ȃ

2023 2028 ̆ῃ ҙ 16%Ȃ

῏ ̆ ᶫ └‛ ׅ Һ ᶭ ̂ ᶫ

90%̃Ȃ20209 ̆Ҭ ₮ľ2030╠ ȁ2060╠ Ҭ Ŀ Ȃ

ľ Ŀ ̆ ⁞ᶏ Ȃ 

ȇBPҕ 2023Ȉ̆2022ῃ

⌠ԅ220GW ̆ῒҬҬ ̆№≢

⌠ԅ37%41%Ȃҹԅ Ῥ ȁ Ῥ ꜚ ̆

ᶛ Ῥ ̆ Ữ ҹ №Ȃ 

ҹ ̆ ≠ ̆ ꜚľ Ŀ ̆Ҭ
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№ ԅῃ Ữ ≠ ȁ ̕ ҙ ҉ ȁҬ

Ҋ ׆̆ ȁ № ԅ֟ҙ ׃̕’ ԅ Ữ

̕ ԅҬ Ữ ȁל ̕ ᶫԅҬ

Ữ Ȃ 
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1.  

1.1 Ỵ  

Ữ ӄ Ȃ Ữ ׆ ȁ

Ҭ — ̆ ԍ Ḡ ȁ‛ ‛ Ȃ ֲ ≠

‛ Ữ — Ȃ Ҭ̆ Ữ — Ḡ

ᵞ ̂ — ̆ 1-1̃ ̕ ֲ ֲ

ᶭ ҉ └ᵬ— ̕ ׂ ̆ ѿ֓ ֤̂ ȁ

̃ ᶭ Ḡ — — Ҭץᶫ ᶏ ӟ Ȃ 

 

1-1Е ‚ Ѓ ҿ Є 

Ữ ץ ⌠ 19ҕ ∆̆ ԅ — Ȃ

ף Ữ ԍ20ҕ ∆ 20ҕ ף70 ᶫ ץ‛└

ԍ ᾣ ȍ1Ȏȍ2ȎȂ 

20ҕ ╠ף60 ̆Ҭ ₮ Ҋ Ȃ҉ ᶭ

Ҋ ₮ ԍ ҙ‛ ҹ̆ԅ └ Ḃ ῀

̆ Ữ ῀ ׅ Ḡ ‛ ׆̆ ԍ ҙ‛ Ȃ1970

╠ ѿ ҬỮ ̆ ȁ ȁ ῒ ԅ

Ȃ ╠ῃ 2800ҩ Ҋ ̆



 

 

 
6 

2.5ַ ԍᶫ └‛Ȃ 

1873̆ ᾥ ̂MacMahoñ ԅץ

Ữ ̆ ԅҒ≠ ҹ̆ ף Ȃ20ҕ Ҭ ₮

ԅ ȍ3ȎȂ Ҭ ԍ1961҉ ѿ

22 ̕1964 ╠

ῤᵩ ȍ3ȎȂ70ף ̆

ᵩ ץ 10%ȍ4ȎȂӊ ̆ Ғ ⱬԍ

ᵩ ץ ‚ ȁ ҙ‛ ᵬҹ ץ ԍᶫ

ȁᶫ Ȃ 

20ҕ 60 ̆ף ᴚ≠ ᴚ Penrod₮ԅ

ҍ ȍ5ȎȂ⌠20ҕ ף70 ̆ Ӟ

ԅ ԍᶫ ̆ ԅѿ Ȃ׆

1979̆ ҹ ῍ Ȃ ̂IEÃ

ⱬ Ҋ̆ ԅ Ȃ 

ԍ Ȃ ԍ ᵩ ץ̆ ‗

ᵬ Ҍѿ Ȃɒ ҙ ԋ ⱴ

≠ ԍ └‛ ᶫ ȍ4ȎȂ 

ῃҕ 20ҕ ף70 Ḇ̆ ԅ Ȃ

ḇ֝ḇ ԅѿ ᶫ ̆ ԅ ̆

ῃ Ữ ̆ ԍ ҙ ᵟ ᶫ ȍ6ȎȂ20ҕ ̆ף90

Ҭ ֲ ῏ ҍ ̆ № Ȃ 

 

1-2Е ʉ7ʊ 
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20ҕ ̆ף80 ֲ ῏ ⌠ Ȃ1981̆׆ ꜚ

ᵣץ ᵬ ̆

ԅ ̆ ԍ Ȃ Һ

Ҭ Ȃ20ҕ Ҭף90 ̆

ľ - Ŀ ̂ᶛ ᾝ ȁCO(NH2)2 Ȃ̃ ̆

ֲ ҉Ҍ ̆ ԅΐ Ȃ 

ľ Ŀ ̆ԍ1912 Ғ ₮Ȃ1946 ḇּיῧ

ῌ Ҭ ѿҩ ȂҬ

ԍ20ҕ ȂῒҬף80 ̆

ȍ8ȎȂ 

1993Ҭ ѿҩ— ‛ Ȃ ⌠2006

Ҭ 300ҩ ‛ ȍ9ȎȂ 

 
1-3Е  
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1.2 ᴍẅ 

Ữ ѿ Ữ ῒ̆ Ữ ̆ ץ ῒ

ז ₮ ѿ Ȃ Ḃץ̆

ᶫ ҍ ӊ Ҍ ̆ Ȃ 

Ữ ΐ ᴇṿȂ 

ᾢ̆ Ữ ץ Ῥ Ȃ

Ҍ ᵩ Ữ Ῥ̆ ̆ ץ

≠ ȁ ᵞ ׆̆ Ȃ Ữ

ꜛԍ ᶫ Ȃ ̆ ץ Ữ ץ

׆̆ ᶫ ῏ ̆⁞ ᶫ Ҍ ’ ̆Ḡ ῃȂ 

ῒ ̆ Ữ ≠ Ȃ

Ῥ Ữ ̆ ץ ᶫ ⁞̆ ᴰ

ᶭ ̆ ꜚ ȁᵞ Ȃ 

̆ Ữ ⱬ Ȃ ҙ ᵩ

̆ᶛ ᵩ ᶫ ȁ ᵩ ᶫ ̆⁞ ԅ ѿ

Ṝ Ȃ Ữ ԍ ̆ ⁞ ԅ

֟ Ӟ̆⁞ ԅ ȁ ѿ ԋ

Ȃ 

Ữ ΐ ᴨ̆ל Ḇץ ᶫ └‛ ̆

ᶫ Ḇ Ῥ Ȃ 1-1 ԅҌ Ҭ ᶫ

ⱵȂ 

1-1Е Ỵ ꜙ ᴍẅ ʉ10ʊ 

 Ⱶ ᴇṿ ΐᵣῤ  

ⱬ

 

Ῥ

 

ⱴ Ῥ

 

Ữ ҹ Ῥ ῏ ӊѿ ֓

Ữ Ῥ ᵩ ̆ ῒḠ ̆

֓ Ữ ̆ Ҍᴪ ⱳ ₮ ̆ᶛ

Ҋ Ҭ Ữ Ȃ 

⁞

ᶭ  

Ῥ ▼ ’Ҋ̆ Ữ ᾛ ֓

Ữ Ῥ ף ⁞̆

ᶭ Ȃ 



 

 

 
9 

 

ᶫ ῃ 
Ữ Ữ Ῥ ᴨ ᶏ

ᶫ ῃ̂ ≢ Ҭ̃Ȃ 

≠

 
Ữ ץ Ȃ 

Ⱶ 

≠ 

Ữ ץ ᵞ ᵞᴇ ӯ ⱬ̆

ᴇ ῒ ҍ Ȃ Ạ ҹ

≠̆ᶏ Ữ ᴇ׆ Ҭ Ȃ 

Ⱶ 
֓ Ữ ץ ₃ ῤ ꜚẠ₮ Ḡץ̆

Ȃ 

ⱴ

‛

 

ҙ

 

 

⁞

ᶭ  

Ữ ᶏץ ҙ ⁞ ῒ ҙ Ҭᶏ Ҍ ̆

ᵞ ᵣ ֟ Ȃ 

└

 

Ҍ ҙ Ҍ ⱴ ⱬ Ὲ ̆ ȁ ̆

ץ Ҍ Ữ Ȃ 

ᴨ

ⱴ ‛  

Ữ ᾛץ ҙ ⱴ ‛ ‗ ≠ץ̆

ᴇ ᵞ ֟ Ȃ 

ᵩ  
Ữ ᴨץ ҙ ̆ᶏῒῬ ԍ ̆ Ҍ

ᵬҹ Ȃ 

 

⁞

ᶭ  

Ữ ץ ΐ Ԉⱬ ̆ ᶫ └

‛ Ȃ 

ᶫ

└‛̔ 

Ữ ̂ Ҋ Ữ ȁỮ Ữ̃ ԍ Ҭ

ȁ ᶫ ᶫ ῃ Ȃ 

ᴨ

ⱴ ‛  

Ữ ᾛץ ⱴ ‛ ̂ ȁ ⱴ ̃̆

⁞ ᶏ ≠ ᴇ ᴨ ῒ Ȃ 

ᵩ  
Ữ ץ ᵩ ⌠ ≠ Ҭ ᴨ ֓ᵟ ҙ

Ҭ ᶫ ̆ ᵞ ᵣ Ȃ 

 
֟ 

֟ 
֟ҍ Ữ ̆ ץ ҍ ⱬ ̆ ꜛԍ

ҹ ᶫ ȁ ֟ Ȃ 

 
 

≠ ᶏᴰ ҉ᶭ Ὲ ⌠

Ȃ ᶏ ֓ ֟Ḡ Ȃ 

 

 

 
Ữ ̂⁞ ̃̆ ≢ ̆ Ữ ᾢ⁞ ԅ

֟ ׆̆ ᵞԅ ҩ Ȃ 

ᵞ  Ữ ᶏץ ҩ ҙ ̂ ȁ ȁ ̃⁞ Ȃ 

1. 2. 1 Ῥ ꜚ  

ꜚ ᴪ ῏ ̆p ᶏ Ҥ ⌠

Ȃ ῃ̆ ⌠ Ῥ

Ȃ Ῥ ΐ ȁ ̆ ꜚ

Ӟ̆ ҹ ᵣ №Ȃ ⱬ Ῥ Ҍֽ
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⁞ץ ᴰ ᶭ ̆ ᵞ ̆ ̆ Ḇ

̆ ꜚ ᵞ Ȃ 

Ҭ̆ Ῥ Ҭ Ȃ2014׆

2022̆Ҭ Ῥ Ӎ ̆ ғ ̆ ԅ

5.69Ṑ Ȃ ᾣᴟ Ӟ ⱴ 2̆022⌠ԅ397121ᾠ

̆ 2014 13.8Ṑȍ11ȎȂ 

̆ Ῥ ԅѿ ̆

ȍ12ȎȂ 

ҹ ‗ ѿ Ữ̆ ῒ̆Ҭ Ữ ѿ

‗ Ȃ ᾣᴟ ̆ Ӟ ᶫ ⌠ Ȃ

꞉ȁ ̆ᶏ ᶫ Ҭ ȁ

̆ 1-4Ȃ 

 

1-4Е ñ ᶱ + Ỵ òⅎ ЃҒ Ὴ Є 

1. 2.2 ≠  

Ҭ ҙ Ҍ ̆Ҭ ᵩ Ӟ Ҍ ҉ ̆ 2017

11.4ַ ‰ ҉ 2021 17.7ַ ‰ ̆ ᵩ

ȍ13ȎȂ 
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1-5Е2017-2021Ҳ ᵯ ẅʉ13ʊ 

ҙȁ֜ ≠ ̆ ⱬ

ȁ ץ̆ ῤ Ȃ 75%

ԍ ᶫ ̆ 60% ᵞץ ᵝ ȍ13Ȏ

ȍ14ȎȂ 

ҙ ᴧ̆ └ ꜚҺ ᶭ ȁ ⱬ

Ȃ ̆ѿ֓ ҙ ׆ Ҭ ̆ ѿ ᶫ ꜛ

Ȃ ҙ ֟ ⱬ̆ץᶫ Ȃ Ҭ̆ ץ

◐֟ ֟ ̆ ῒ ԍ ҙ ֟ȁⱴ ῒז ҙ ̆

≠ Ȃᴰ ҹ 30%̆ ֟ ̂Ӟ ҹ

ᶫ ̃↕ 90% ҹ ̆ ≠

ȍ15ȎȂ 

≠ ᵞ ᵝ ץ ᵞ ᶏ Ȃ ԅ

ᵞ ᵝ ̆ ȁ ȁ ̂ ȁ

ȁ Ῥ ̃ Ȃ ֓ ץ ѿ ҉

ᵣ ̆ᵖ ֓ ’Ҋ̆ ױ Ȃ Һ ԍ҈ҩ

̔ᵞ ᵝ Ҍ ̆ᶫ ᵝ Ҍ ץ̆ ᶫ Ҍ Ȃ

֓ └Ҥ └ ԅ ̆ ԅ ᵣ

ȍ13ȎȂ ̆ ℗ ѿ Ḡᵞ ᵝ ≠ Ȃ 

11.4 11.8 12.2
13

17.7

0
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16
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20

2017 2018 2019 2020 2021
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̆ ԍ ᶫ ӊ Ҍ ̆ № ץ

Ȃҹԅ ‗ ҩ ̆ Ữ ̆ ȁ Ữ

̆ Ȃ ̆ Ữ ῒ ȁ ȁ ᵞ ᴨ

⌠ ̆ ԍ ≠ ᵞ ᵝᵩ ῏ Ȃ 

1.2.3  

Ữ ᵬ Һ ᵣ ᶫ ӊ

ȍ16ȎȂ ᵞ Ữ ̆ ̆ ץ

ᶫ ҍ ӊ ׆̆ ≠ № Ȃ ꜛԍ

≠ ̆ ᵞ ̆ ⁞ ⱬȂ 

ꜚ ᶏ̆ ҩ ̆ɰ Ῥ ⱬ

ȍ16ȎȂ Ữ ҍ Ῥ ̆

ⱬ Ữ̆ ▼ ⱬ̆ ץ̆ ⱬ Ȃ ҙ ̆

Ữ ԍᴨ ᶏ ֟ Ȃ Ữ ̆ ᵞ

ᶏ ץ̆ Ȃ Ữ ҍץ ᵟ Ȃ

ῒז Ῥ ᶫ ᾟ Ữ̆ ᵩ ‛ ̆

ץ̆ ᶫ ῤ Ȃ Ữ ҍ ̆

̆ᴨ ᶫ № Ȃ ץ ̆

ᵞ ̆ Ḇ Ῥ Ȃ 

Ữ Ҭ Ȃ Ữ ꜛ

⁞̆ ⱬ ⱬ ׆̆ ᵞ

Ȃ Ữ ץ ̆ ҹ ᾛױ ᵞ

Ữ ̆ ȍ16ȎȂ ꜛԍ ⱬ̆

ҹ ץ ᶫ ӊ ⁞̆ ׆̆

ᵞԅ ⱬȂ ̆ Ữ ץ ᵞ ̆

ᴨ ≠ ᾧ Ȃ 

Ữ Ӟᵣ ҬȂ Ữ ץ

Ȃ ≠ץ Ῥ ̆
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‏ ᶫץ Ȃ ᶏ ᶫ Ȃ

Ữ ԍҌ Ҭ̆ ᶫ ȁ└‛ȁ ᶫ

Ȃ Ҍ Ҭ ̆ Ҍ Ȃ 

1. 2. 4ꜛⱬ  

Һ ԍ ̆ ҙȁ ֜

Ȃῃ ῏ Ҭ̆ 45% ᶏ Ȃ ҙ

ԅ 40%̆ ᶫ └‛ Ӟ ѿҩ ̆

30%Ȃ ҙ ֟ ԋ ῃ ҍ ≠ ԋ

20%̆ ֟ ԋ ῃ ҍ ≠ ԋ 10%ȍ17ȎȂ

ȇRenewables2023Ȉ 2023~2028ҍ ῏ ԋ ⌠

86 ̆ ▼ᵩ ԓ№ӊѿ̆ ῃ └ 1.5 ҹ50%

ҹ ᵞ ᴪ ӊ Ȃ 

ҙ ᵩ ᵬҹ ҙ ◐֟ ֟ ᵩ Ȃɒ

ҙ̔ ῌ ֟ Ijmuidenѿҩ ԅᾟ№≠

ⱬȂ ῃ ֲפ₮ ┴ ̔ ץ ᶏ 500ᾠ

Ữ 230̓ ̂6500̓Nm3̃ ̆ ⁞

130000ԋ ȍ18ȎȂ ⱬ ̆ ֤ ⱬ ľ ֟ҙ

ᶫ ᶫ‛ ҍ Ŀ Һ ᶫ ֤ └‛

Ȃ ̆ ⁞ץ ᶫ 42593ԋ ᵣ

Ȃ ҙ̆ ԍⱴ ̆ 8%̆

ῃ ҙԋ 2%Ȃ ҹ 30ַ / ’Ҋ̆ҍ

̆ ץ ᾧ6667ԋ ̆ ғ ᾠ 25% Ȃ 

῾ҙ ̆ ̆ ֟ȁ ᵬ Ȃ ≠

Ῥ ⁞ ῾ҙ ῏ Ȃҽᶛ ̆ ῒ BalēkesirGºnen῾ҙ

⅞ ῒ ѿҩ Ӎ ̆ ≠ Ῥ ᶫ Ȃ 1

ᾠ Ữ ̆ ҍҹ ҙ ᶫ ᾣᴟ ̆ 800

Ὲ Ȃ ᵩ ץ Ữ 400£C ҊȂ ’Ҋ̆
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Ữ Ҋץ Ȃ ᵀ ̆ Ữ

ᵬ ⁞ץ 128ԋ ȍ18ȎȂ 

̆ ᶫ /└‛ Ȃ Ữ ᶫ

ᶫ ̆ ‗ ̔1̃ ף ̆ ⱬȁ

̕2̃ ᴨ ̆ᶛ Ῥ≠ Ȃ 
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1-2Е Ỵ װ ⁯  
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2. ⅎ  

Ữ №ҹ Ữ ȁ Ữ Ữ Ȃ

Ữ ҹ ҈ Ҭ ѿ ̆ ᶏ Ữ

ᵣῤȂ Ữ ≠ ῤ ̆ ⌠

ȍ19Ȏȍ20Ȏȍ21ȎȂ Ữ ᶏ ̂ ̃

֟ ȍ22Ȏȍ23Ȏȍ24Ȏ̂№ 2-1̃ Ȃ 

 

2-1Е Ỵ ⅎ  

2-1 № ӊ ̆ ῒז № Ȃ 

Ữ Һ ᶏ ᵬҹỮ ׃ Ữ ȁ Ҋ

Ữ ȁ Ữ ̂ᶛ ȁ ȁ ₀ ̃ȁ Ȃ

Ữ — ‛ȁ Ҋץ ̂PCM̃ȁᵞ PCMȁ PCM Ȃ

Ữ ̂ ̃ȁ ȁ Ȃ 

2. 1 Ỵ  

Ữ ╠ ӊѿȍ25Ȏ̆ ҙ ᶏ

Ȃ Ữ Һ ᶭ Ữ ̆

ΐᵣ ≠ — Ữ̆ ԍ ᶫ └‛

ȍ16ȎȂ Ữ ׃ №ҹ ᵣ̂ ȁ ᵣȁ ̃

ᵣ̂ ȁ ȁ ̃Ȃ 

 

κ κ
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2.1.1  

ԍ Ữ ̆ ╠ ӊѿ Ȃῒז ̆ —

‛‟ Ữ ̆ ≠֒ȁ ȁҬ ῤ ₃ҩ

ᵬ ̆ ҹῈ ԊҙῈ ⁞ ṿ ̆ ↕ ᵞ Ȃ Ҋ

Ữ ⱴ ȁ ῒז ȍ16ȎȂ 

̂1̃ Ữ  

ᶏ ᵣ̂ץ ҹ ׃ ̃ᵬҹỮ ׃ Ữ ̆

ȁ ⱬ Ȃ ץ ԍ ᵟ Ȃ

Ữ ԍ ᶫ ȁ ֟ Ȃ ԍ ᵣ └

҉ ѿ ̆ ̂ ҙȁ ҙ ᶫ ̃ΐ

ѿ Ȃ 

 

2-2Е ‡ Ѓ Е ֪ ᴑ῎ Є 

 

Ữ ӊѿ ԍ Ȃⱴ

ῤ ⱴ ̆Ữ ̂ ₃ ̃ȂỮ ‗ԍ

ȂỮ Ḡ ‗ ԅ └ԅỮ Ȃ 

̂2̃  

ᾟ Ữ ≠ Ữ ̆ ԍ Ȃ ᵣ

ᾟ ᴰ ̆ ᶏץ ̆ ₀ Ȃ ȁ

ᵞ̆ ԍ Ȃ Ӟ ץ ₮



 

 

 
18 

Ȃ 

̂3̃  

Ҋ̆ ̆ ԍ Ḡ

Ȃ Ữ ᵝ Ȃᵖ ̆ Ҥ ꜛ

Ȃ ̆ ԍ Ҥ ̆ᶛ ⱬ Ȃ

ⱬ Ҭ̆₃Ӎֽ ꜛ ᾣ ̂CSP̃̆ Ữ ̆

҉↕ ῒ ץ ꜚ Ḡ Ȃ 

̂4̃ ‛  

‛ ≠ ‛ Ữ Ȃ ‛ ҍ ᴇ

̆≠ ⱬ ᵞ ȁᵞ ᴇ ‛̆ ⱬ ȁ ᴇ

‛ᶫ ̆ ̆ ⌠ľ╝ Ŀ ᵬ Ȃ ‛

‛ ῏ ̆Һ №ҹ ̂ ̃ȁ ȁ №

‛ȁ ‛ ‛ȍ30ȎȂῒҬ̆ № ‛≠ Ҍ Ҋ

Ҍ ̆ᶏ ‛ ׃‛ ₮ Ȃ 

 

ЃaЄ Ỵ ɻЃbЄ Ỵ ɻЃcЄ Ỵ ЃdЄ  

2-3Е ʉ30ʊ 
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̂5̃ Ҋ Ữ  

Ҋ Ữ ‛ Ữ ҊȂỮ ׃ ȁ

ȁ ȁֲ Ԛ Ҭ Ȃ Ҋ Ữ ῏

(ATES)ȁ (BTES)Ԛ (PTES)Ȃ 

 

2-4Е Ґ ʉ16ʊ 

UTES Ữ ҙ ̆ ‏ Ҭ ‛ ̆

̆ ԍᶫ └‛ȂATES ≠ Ҋ ҹ ᶫᶫ

└‛̆ PTES ↕ ҊԚ Ữ Ȃ 

2. 2 Ỵ  

Ữ ΐ ȁ ᾟ ᵌ ᴨ Ȃ ╠̆

ľ - ĿȂ № ̆ №ҹ ȁ

Ȃ ȁ ȁ ȂῒҬ̆

ԍҬᵞ Ữ ̆p ₮ ‛ № Ȃ

Ҭ Ữ ̆ᵖᴇ Ȃ ᴇ ̆ғΐ Ữ Ȃ ̆

ΐ ѿ Ȃ ȁ ȁ ᾝ

ץ ȁ ᾝ ῒ̆ № ‛ ( )ȁ

̆ᵖ ΐ ᵣ Ữ ȁ ᵞȁ Ȃ 
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2. 2.1 Ữ  

̂1̃  

1) Ữ  

ѿ ȁΐ ⱬ Ữ ȂҺ

ԍҬ ̆ 120׆ 1000 Ȃ ֓ Ữ

̆ ҹῒז ᶫᾟ ꜚⱬ̆ ȁ

ץ ҙᵩ Ȃ 

ȁ ȁ Ȃ 

2-1Е₉  

 

 

(Ņ) 

 

̂kJ/kg-1̃ 

 

 

(kg/m3) 

NaNO3 307 172 0.5 2260 

KNO3 333 266 0.5 2110 

KOH 380 149.7 0.5 2044 

NaCl 802 466.7 0.5 2160 

K2CO3 897 235.8 / 2290 

Na2CO3 854 275.7 0.5 2533 

KF 857 452 0.5 2370 

NaF 996 794 / 2558 

2̃  

ΐ ȁ ȁ ᴇץ

̂ ̃ ᴨ̆ל ҹҬᵞ ≠ ̂ ᶫ

ȁ └‛ȁ‛ ̃ Ữ ȍ16ȎȂ ̆ ֟

‛ȁ № Ȃ Һ №ҹң ̆ѿ

Ҭ̆ῒ ҍ Ҭ № ғ ̆ ҹ ̕

ѿ ҹҌ ῒ̆ ᴪ ѿ

̆ Ҭ ԍ ᵞ̆ Ҋ ̆
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ᶏ ԍ ׅ̆ № ԍ Ҭ̆ ₮ № Ȃ

Ҍ Ҭ̆ ԍⱴ № ̆ №

Ҍ ԍ Ҭ̆ ₀ ̆ ᵣ֟ Һ ׆

ᵣ ֜ ҉ ̆ ᴪ № Ȃ ⱴ ‛

̆ ̆ Ữ ⱬҊ Ҧ Ȃ

AB¥xH2Oץ ̆Ữ/ ̂1̃ ҍ ̂2̃ Ȃ 

 
όмύ 

 
όнύ 

Ҭ x y ף № ҩ ̕Q

Ȃ 

2-2ҹ Ȃ 

2-2Е  

 
κŅ κ̂ WϊƎπм̃  

 

̂ƪƎϊƳπо̃ 

 

̂²ϊƳπмϊYπм̃ 

  

/ŀ/ƭнϊсIнh нфΦл мфл мтмл    

[ƛbhоϊоIнh нфΦф нфс     

bŀн{hпϊмлIнh 
онΦл мул мпур  лΦрс лΦпр 

онΦп нрм     

bŀн/hоϊмлIнh опΦл нрм мппл    

bŀнIthпϊмлIнh орΦм нср мпнн    

bŀн{нhоϊрIнh псΦл нмл мссс  лΦтс лΦоу 

/Iо/hhbŀϊоIнh руΦл мул мпрл    

aƎόbhоύнϊсIнh уфΦл мрл     

bIп!ƭό{hпύнϊмнIнh фоΦр нрфΦф     

aƎ/ƭнϊсIнh ммтΦл мсуΦс мрсф мпрл лΦсф лΦрт 

 

3̃  

QOxHABOxHAB 22 -+ÚÖ

QOy)H(xOyHABOxHAB 222 --+ÖÚÖ
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≠ ̂ ѿ ԋᾝȁ҈ᾝ ᾝ ̃

̆ᶛ ľ - Ŀ ľ - Ŀ Ữ Ȃ

֓ Ҋᴪ׆ ҹ ̆ Ữ Ȃ

ᵞ⌠ѿ ̆ ֓ ᴪ׆ ̆ ӊ╠

Ȃ 

2-3Е₉  

  

Al-Si  

576̆ ԍ (1.2~1.3kWĿm-2)

,ғᶏ 800 ̆ Ữ ⱬ ȁ

 

Al-Cu  

Cu ῏̆ Cu ⱴ̆Al-Cu

⁞ ᵣ̆ל ҉  ל

Zn-Al  

427̆ ԍ (0.8~0.9kWĿm-2) ᵞ

,ғᶏ 600  

Ga ᵞ

Ữ  

ҍᴰ Ữ ԈȂ ᵞ ̂ ̃

ΐ ᵞ ̆ᶏῒ ֒ ῤ

ᾟ/ ̆ Ҍ ҬȂ 

Pb-Sn  

ҹ183̆ ҹ104.2J/ğᵞ Ữ

Ḡ ᴆ └̆ ´Ԋ ֓ Ȃ 

 

̂2̃  

ѿ №ҹ ̂ ῒ ̃ ̂ ȁ

ȁ ῒ ̃Ȃ 

ΐ ᴨ ̆ Ҋ ȁҌ ₮ ‛

№ ȁ ȁ ȁ ᵞץ ᵞȂ ̆

̆ Ҋ Ȃῒ ̆ ԍ

ᴰ Ữ ῒ̆ ⌠ԓṐ҉ץȂ ̆ ᶏ ̆

ᶏ Ȃ ̆ Ӟױ ѿ֓ ̆ ȁ ᵞȁ ᵞȁ
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ȁ ץ Ȃ 

Ҭ̆ ⌠ ̆ ҙ ̂ 2-5̃ Ȃ 

 
2-5Е ʉ31ʊ 

 

̂3̃  

Ҍ ѿ Ȃ

№ҹ ̂ 2-6̃ Ữ /// ̂ 2-8̆ 2-

9̃ Ȃ ᵣ ‗ץ Ҍ ̆ѿ ҹ 0.1

~5 Ȃ ̆ 0.1 ~100 ӊ Ȃ ԍ

ᵣ ᵣ ̆ ץ ԍ ȁ ȁ └ ȁ

Ҭ̂ 2-7̃ Ȃ 
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2-6Е ʉ31ʊ 

 

 

2-7Е  

 

ȁ ȁ ̆֟ 220mm~790mmӊ ̆

ῒỮ ȁ ̆ ԍ Ữ ȁ ȁ‛ ‛ ̆

Ḃ ⌠ ȁד ҬȂ 

 

2-8Е kraftBoxx  
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2-9: Ѓ Є ῎  

2.2.2 Ữ  

Ữ ΐ Ữ ȁ ᴨ ̆ ≠ ȁ

ᵩ ȁ ⱬľ Ŀȁ

Ȃ 

(1) — ‛̂ITS̃ 

—ΐ ̂334kJ/kg̃ȁ ̂4.2kJ/kgĿK̃ Ȃ

— ₀ ̆ ғ ᴇȂҹԅ ‛ —ҬȂҹԅ ‛

—Ҭ̆ ץ ‛ └— ᶏ ᵞ Ῥ ⱬ‛‟ ȂITS

Ҭᶏ ᴰ ᵣ ץ └‛╕̆Ӟ ץ ԋ ‛ ȍ34ȎȂ

̆ ԍҺ ᵬ ᶏ Ҭ̆ᶛ ȁ

ȁ ȁ Ȃ 

— ‛ ΐ ң ῖ ̆ — ‛ — ‛Ȃ— ‛

ѿ №ҹ — ‛ ῤ — ‛ Ȃ 

— ᾟ Ҭ̆ └‛╕ Әԋ ֜ ῤ

̆ ֟ —Ȃ Ҭ̆ — ̆

ҍ— ‛ Ȃ — ᾟ 2-10ȁ 2-11

Ȃ 
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ῤ — Ữ Ҭ̆ᴰ ᵣ̂ Әԋ ̃

‛ Ҭ Ȃ ᾟ Ҭ̆ᵞ Әԋ ῤ ̆

֟ —Ȃ Ҭ̆ Әԋ ̆ ῤ׆—

⌠ ( 2-12 )Ȃ 

 
2-10Е ‚ ʉ34ʊ

 

2-11Е ‚Ỵ ᾥ ʉ34ʊ 

 

 

2-12ЕῪ ‚ Ỵ ᾥ ʉ34ʊ 
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— ‛‟ Ҋ —Ữ ԍ ‛‟ — ѿҩỮ ҬȂ

ᾟ ̆ ‛ Ữ׆ ᴰ ⌠└— ̆— ⌠Ữ Ȃ Ҭ̆ᶏ

ѿ Ữ ‛ ̆ӊ Ῥ׆ ⌠Ữ Ȃ

‛ —ץ Ữ ᵬᴰ ᵣȂ 

̂2̃  

ѿ ≠ ᵬҹ Ữ ᴰ Ȃ

Ҭ̆ ᵬ ᵣ̆ ⱴ ҹ ̆ Ữ Ҭ̆

Ȃ ץ ԍ ҙ ֟ȁʟ Ữ

̆ № ֟ Ҭľ Ҍ ̆ ᵞ ꜚ

Ŀ ̆ ᾣ Ȃ 

 

2-13ЕӀ꜠ Ỵ ʉ35ʊ 

 

ѿҩ └ ⱬ ̆ ҹ ̆

/ Ȃ ῏ ԍ ̆

Ḡ ҩᶏ ῤ Ҍ Ȃ └ ԍ

ᾧ ⱬ ῏ Ȃ ̆ ᶏ ᶏ ᵌ

̆Ӟ ⌠ ɼ 
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2-14Е Ѓ Е Є 

 

̂3̃ Ҋץ  

Ҋץ ̂PCM̃ ץ № ң

̆ᶛ ῍ Ȃ῍ ᶛ ̆ᶏῒ ᵞԍ

№ Ȃ ῍ Ҭ ῒ̆‟

ȍ16ȎȂ Ҋץ PCM ץ ‰ ᶫ‛ ᵞ

̆ᶛ ‛ Ҭ ᶫ‛ȂPCM ץ ̆ ғ Ữ

Ҭᶏ ̆ ᴰ ᵣ ‛ ⌠ ȍ16ȎȂ 

 

2-15: Ҳ PCM ЃHTF ᴶ ᵩʉ16ʊЄ 

2.3 Ỵ  

ԍ Ữ ̆ ҹ Ữץ

̆ ȍ36ȎȂ Ữ ԍῒזң Ȃ

Ữ 75%~100%ӊ ̆ Ữ №≢
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50%~90%75%~90%ȍ16ȎȂ ̆

Ȃ Ữ ₮ 8Ṑ~10Ṑ̆ ᵌ

Ữ ₮2ṐȂ 

Ữ № 2-16 Ȃ 

 

2-16Е Ỵ ⅎ  

 

2.3.1 / Ữ  

/ ԍỮ ᵞ ᵝ ̂<100̃ Ҭ ᵝ ̂100~400̃Ȃ

ԍᵞ Ҋ ꜚⱬ ᶏ ᵞ ≢ ⱬ̆ɒ

ᶫ ȁ └ ῒזᵞ ᵝ Ҭ ᵝ ȍ37ȎȂ 

2.3.1.1 /  

ҹ ᵣȁ ᵣ ╕̆ΐᵣ ᶛ Ҋ̔ 

1̃ ᵣ ᵬ  

ԍ ᵣ ᵬ ̆ΐᵣ Ҋ 2-4 Ȃ 

2-4Е ᵩ ᵲ ʉ38ʊ 

  
 

̂ ̃ ̂Wh/kg̃ ̂kWh/m3̃ 

1 LiBr/H2O 72 561 313 

2 LiCl/H2O 65.6 1219 400 

3 CaCl2 /H2O 44.8 254 119 

4 NH3 /H2O 155.5 366 98 
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5 NaOH /H2O 50 433 154 

6 KOH /H2O 63 727 313 

2̃ ᵣ ᵬ  

ᶏῒ ҹ ҩ ̆ ȁ

≠ ץ Ȃ ῒ ᵟ

῏ Ȃ 

2-5Е ʉ38ʊ 

  ᾟ ̂ ̃ 
̂Wh/kg̃ 

MgSO4/H20 MgSO4Ā7H2OP MgSO4Ā0.1H2O 150 694 

NaS2/H20 Na2SĀ5H2OP Na2SĀ0.5H2O 83 1067 

SrBr2/H20 SrBr2Ā6H2OPSrBr2ĀH2O <80 250 

MgCl2/H20 MgCl2Ā6H2OP MgCl2Ā2H2O 130 477 

3̃  

╕ ѿ ⱴ╕̆ ץ /

₮ ȁ ̆ Ȃᴨ

ȁᴰ ᴰ ȁ ȁ Ȃ 

2.3.2.1 /  

ѿ ≠ ꜚ ҍ̆ᴰ Ҍ ̆

ᶏ ̂ ̃ Ҍ ⱬ ꜚȂ Ҭ̆ ᵬ ԍ└‛

╕ ╕ӊ Ȃ 2-17 ԅ

̆ ѿҩ ȁѿҩ ץ № └‛╕ Ȃ 
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2-17Е ⅎ ʉ16ʊ 

2.3.2 Ữ  

2.3.2.1  

ԍ ̆ ľ - Ŀ ԍ Ữ

ⱬȂᵖ ԍ ̆ῒ ᶏ Ȃ 

̂1̃  

̂ ̃ Ҭ № ľ̆ - Ŀ

ԍ Ȃ ’Ҋ̆ ץ Ҭ ̆ ‛₀ Ữ

Ȃ ᾟ№ ԅ ѿᴨלȂ 2-6

ᵞ  

2-6Е ʉ45ʊ 

  /ÁC 

1 MgSO4Ŀ7H2O=MgSO4ĿH2O+6H2O 100ï150 

2 MgCl2Ŀ6H2O=MgCl2ĿH2O+5H2O 100ï130 

3 CaCl2Ŀ6H2O=CaCl2ĿH2O+5H2O 150ï200 

4 CuSO4Ŀ5H2O=CuSO4ĿH O+4H2O 120ï160 

5 CuSO4ĿH2O=CuSO4+H2O 210ï260 
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̆ ̆ ҉ Ữ Ữ

Έ⌠ Ṑ̂ ȹT=50̃Ȃ ̆ ֓ ᶏ

Ȃ 

̂2̃  

ҍ№ ѿҩ ῒ̆ ȁ ץ

Ỳ ╕ ᴆҊ Ȃ 

2-7Е ʉ45ʊ 

  /ÁC 

1 CaCl2·8NH3=CaCl2·4NH3+4NH3 25~100 

2 CaCl2Ŀ4NH3=CaCl2Ŀ2NH3+2NH3 40~120 

3 MnCl2Ŀ6NH3=MnCl2Ŀ2NH +4NH 40~160 

 

̂3̃  

̂MH̃ ѿ ̆ ⱬҊⱴ

ῒ̆ Ữ ᾝ ӊ ҬȂ

̆ ҍ ̆

ȍ46ȎȂ 

 

2-8Е ʉ45ʊ 

  /ÁC 

1 MgH2=Mg+H2 200~400 

2 Mg2NiH4=Mg2Ni+2H2 150~300 

 

̂4̃  

1960 ̆MgO ̆Câ OH̃2 1988

ԅ ῏ Ȃ 

2-9Е ʉ45ʊ 

  /ÁC 

1 Mg(OH)2=MgO+H2O 250~350 
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2 Ca(OH)2=CaO+H2O 450ï550 

̂5̃  

ԅ ԋ Ȃ 

2-10Е ʉ45ʊ 

  /ÁC 

1 ZnCO3=ZnO+CO2 100ï150 

2 MgCO3=MgO+CO2 350ï450 

3 CaCO3=CaO+CO2 850ï950 

2.3.2.2  

̂1̃  

Ữ ̆ ᵣ

Ȃ ⱴ ᴪ ̆ ₮ ҍ № Ữ № ȍ16ȎȂ

̆ ⱴ⌠ Ҭ̆ Ȃ≠

Ữ ғ̆ ᵞ̆ ֓ ᶏ ≢ ԍ Ữ Ȃ 

 
2-18Е Ỵ ʉ16ʊ 
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̂2̃  

̂CaL̃≠ ̂CaÕ ԋ ̂CO2̃ ӊ

̂CaCO3̃ Ȃ Ҭ̆CaCO3 ̆ ῒỮ CaO

CO2№ ҬȂ C̆aO CO2ᵬҹỮ ׃ №≢Ữ ῒ̆Ữ

ץ ⌠ Ҍᴪ Ȃ ̆CaO CO2

CaCO3̆ Ȃ 

 

2-19Е ʉ16ʊ 

2.4 Ὶל 

2. 4.1 Ữ  

ң ҉ץ ӊҹ Ȃ ╠ Ữ

Ȃ Ữ ⱬ

ᵞȁ ȁ Ữ ₮ Ҋ ȁ ᵞ └̆

Ữ ȁ ̆ ҙ ȍ47ȎȂ 

2.4.2 / Ữ  

/ ≠ ╕ ╕

Ȃ / / ȁ / ȁ Ȃ

ԍ Ữ ȁ ҙ ≠ ȁ Ȃ 2-20̂aȁ

b̃ ԅ ᶫ ᾟȁ Ȃ 
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2-20Е ᶱ Ỵ Е(a)ᶱ ᾥ Ж(b)ɵ ʉ38ʊ 

 

ңҩ 2-21 Ȃ 

 

2-21Е Ỵ Еᾥ ʉ48ʊ 

 

  

κ
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3. ғ ‼ 

3.1 Ҳ Ỵ  

̆ ᾢ ԅȇ῏ԍḆ Ữ ҍ

֟ҙ Ȉȁȇľ ԓò Ữ Ȉ ᴆ̆ ꞉

ᶫ ҍ Ữ ᶫ ̆ ꞉ Ữ Ḇ̆ Ῥ

ⱬ ̆ꜛⱬ ȁ Ҭ Ȃ 

3-1ЕҲ Ỵ ҟ ῗ  

 ᵝ 

 ῤ  

2021.2 Ⱶ  

ȇ῏ԍⱴ ẫῃ

ᵞ ᵣ

Ȉ 

Ῥ ≠ ᶛ̆ ⱬ ꜚ ȁᾣᴟ

̆ └ ȁ ȁ ȁ ȁ

ȁᾣ Ȃⱴ Ữ Ȃ 

2021.10 Ⱶ  
ȇ2030╠ ꜚ

Ȉ 

ᾣ ̆ ꜚ ᾣ ҍᾣᴟ

ȁ ԑ ̕ ꜚ ̕

Ữ ᶫ Ȃ 

2017.9 

6  

ȇ῏ԍḆ Ữ ҍ

֟ҙ Ȉ̃

ȍ49Ȏ 

ᵬ Ữ ȁ Ữ

Ῥ ≠ ȁ Ữ ⱬ

ȁ Ữ

Ữ ᾝ ԑ

ᵬ҉Ȃ 

2019.6 

Ⱳ

Ὲ 4

 

ȇ <̓͂ ԍḆ Ữ

ҍ֟ҙ

>2019-2020

ꜚ ⅞Ȉȍ50Ȏ 

₮ԅ Ḇ Ữ ҍ֟ҙ ̔

ꜚ ̆ ꜚ ᶷ

Ữ ̆ ȁ ⅞ ↓

Һ Ữ └Ȃ 

3-1ЕҲ Ỵ ҟ ῗ  

2021.7 
ȁ

 

ȇ ȁ

῏ԍⱴ ꜚ

Ữ

Ȉȍ51Ȏ 

⌠2025̆ Ữ ׆ ҙ ∆

Ȃ Ữ ꜚ Ҭ Ҭ

ᵬ Ȃ⌠2030̆ Ữ ῃ

Ȃ 

2022.1 
ȁ

ȇ ԓò Ữ

Ȉȍ52Ȏ 

Ữ ѿ ̆ ᵞ

̕҉ץ30% Ữ ȁ ̂‛̃Ữ Ữ
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Ӟ Ȃ Ữ Һ

̆ ⇔ ֟ҙ ῃ ╠↓Ȃ 

 

2022.5 
ȁ

 

ȇ῏ԍ ѿ ꜚ

Ữ ҍ ⱬ

Ȉȍ53Ȏ 

ҙ Ữ ᵝ̆ ῏

└ȁᴇ └ └̆ Ữ ≠

Ȃ 

2021.9 
Ҭ

 

ȇ ῏ԍ <

Ữ ̂

̃> Ȉȍ52Ȏ 

Ữ ̆Ḇ Ữ ȁ ῃȁẫ

̆ ץ ҹҺᵣ ⱬ Ȃ

Ữ ⅞ ȁ ȁ

₮ ‰↕  

2022.8 
9  

ȇ Ҭ

Ȉ 

ȁᵞ ҍ ֟ ̆

ᴰ Ữ ῏ ҍ ̆ ΐ

ῃ ‛

Ȃ 

2017.2 

ⱬ

Ҭ

 

ȇ2017 ᵬ

Ȉȍ54Ȏ 

Ữ Ȃ ῤ ⅞ ȁ

ȁ ( №)ȁ ֒ ȁ

ᾣȁ Ữ Ȃ 

 

3-2ЕҲ Ỵ  

ᴍ   ῤ  

2021  
ⱬ ñ

ԓò ⅞ 

ⱴ ꜚ Ữ Ȃ ̆

ⱴ ľ Ῥ +Ữ Ŀ ⱬ ̆ Ữ

ᴨ Ḡ ≠ ̆ҹ ⱬ

ᶫ ѿ ⱬ 

2021  
Ῥ

ñ ԓò ⅞ 

ꜚỮ ̆ ľ Ῥ +Ữ Ŀ

̆ Ҭ ȁ 

ᾣᴟ ↕҉ ѿ ᶛỮ

̆ⱬԈỮ ⌠ 50҆ Ȃ 

2021  

῏ԍ ѿ ⱴ Ῥ

 

ꜚ Ữѿᵣ ԑ ̆ Ữ

Ȃ 
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2022  
Ữ

 

ץ ᶷ Ữ ҹ ľץ̆

Ҭ῍֣ Ữ ĿҹҺ ̆

Ԉ ῀ҒҙỮ ᶫᴨ Ữ

ⱵȂ 

2021  

῏

ԍⱴ Ḇ Ữ ẫ

 

ᶭ ᴨ̆ל Ữ ֟ҙ ̆

қȁ ȁҬ ᾢ

ľ +Ữ Ŀ Ȃ 

2020  
ⱬ ꜛ

Ⱶ֜ ↕ 

Ữ ̆ ꞉ ᴑҙȁ ᴑҙȁ

ⱬ Ữ Ȃ 

2021  

῏ԍ └

Ҭ ᾣᴟ ᵬ

 

꞉῍ Ҭ Ὲ῍Ữ ̆

ᾣỮѿᵣ ֟ҙ Ȃ 

2021  

῏ԍⱴ ῃ

ᵬ  

꞉ Ữ ̆Ḡ ῃ ֟ҙ

Ȃ 

2021  

῏ԍľ ԓĿ ѿ

ȁᾣᴟ

῏Ԋ

 

Ữ ᾣᴟ ȁ Ữ Ȃ 

3-2ЕҲ Ỵ  

2021  
2021

ᵬ  

ҹ ᵝԍ ҙῃ ╠↓ ᴑҙ

└ ֟ҙ̂ ȁᾣ

ᴟȁ ȁ Ữ ῏ ֟ҙ̃

Ȃ 

2021  

῏ԍẠ 2021

ᾣᴟ Ԉ

ᴨ ῏ ᵬ  

ꜚ ȁ ȁ Ữ ѿᵣ

̆ ⇔ Ȃ 

2021  

῏ԍ Ữ ֟

ҙ ̂

̃  

ľ +Ữ Ŀѿᵣ ̕ ľ

+ +Ữ Ŀ Ȃ 

2021  
ľ + +

Ữ Ŀ  

ῃ Ҭ ᾣᴟ ᴇ҉ Ҍ

ᵞԍ 10% Ữ Ȃ 

2021  

῏ԍ 2021 ȁ

ᾣᴟ

῏Ԋ  

Ữ ̆ ⅞ѿ ΐ ⱬ

Ȃ 
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3.2 Ὶל Ỵ  

3.2.1  

2006 ץ ̆ ԅѿ ↓῏ԍ Ữ ̆ῤ └

Ḡ ȁ ⁞ᾧȁ № Ȃ 

3-3Е Ỵ ῗ  

ᴍ  ῤ  

2006ׂ  
ᾧ(ITC) 

ԍ ᵝȁᵟ ᶷ ᾣᴟ Ữ

̆30% ᾧȂ ₮̆⌠2022 ᾧ

26%̆2023 22%Ȃ 

2007 
Ữ Ḇ

 

ѿ № ץ̆⅞ ԍ ꜚ

ȁ ץ ⱬᴰ № Ữ Ḡ ῃ

ԈⱬȂ 

2008 719 ҹỮ פ ῀ ᶫ└ Ḡ  

2011 745  
ⱬῈ ט ≠ Ữ ף

 

2013 784  פ
₮ ץ ׆ ҈ ӯ ꜛ Ⱶ

ץ Ữ ᶫ ꜛ Ⱶ └Ȃ 

2015 
⅞ 

12ҩCSP ∞̆  

2018 
FERC841

 

Ữ ҍ ȁ ꜛ Ⱶ

Ȃ 

2019 BESTAct 10.8ַ ᾝ ԍỮ Ȃ 

2020 
FERC2222

 
RTO ISOҹ№ ᶫ Ⱶ └. 

2020 
Ữ

 

⌠2030 Ữ ≠ ₮ ῃ

ᵝ̆ ȁ ȁ ȁ ῃ Ȃ 

2021 
2̓ ַ ᾝ

⅞ 

2035 100% ⱬ̆ Ữ

ᾧ ֟ ᾧ 10Ȃ 

2021 
ñ Ữ

῏ò ⅞ 

ῤ̆ ῀ ̆ Ữ

10 ᵞ90%Ȃ 

Ӟ ԅ Ữ ̆ ꜚỮ ℗ Ȃⱴ 2001

꞉ ⅞̔ Ữ ̂<10kW̃ $200/kWh̕ Ữ



 

 

 
40 

̂10kW̃ $350/Ȃ2013ⱴ IOU⌠2020 1325ᾠ

Ữ ̆ ԍ2024╠ Ȃ 2025 Ữ 1000ᾠ ̆

⌠2030Ữ ⌠2000ᾠ ̆ ֒ ⌠2035⌠3100

ᾠ Ȃ 

3.2.2  

20152 ̆ ᴪ ₮ԅȇ Ȉ̆ ῒҺ Ḡ

ῃȁ ȁ Ԉⱬ ᶫ Ȃ ῃȁῤ ȁ

ȁ Ҍ ҹѿҩΐ ₀ ⱬ Ȃҹ

̆ ԍ20157 ԅѿ ̆

202~2030 ֜ ⅞ Ȃ 

ԍ201611 ԅȇῃ ѿ ⅞ȈȂ ᴪԍ

20166 ԅ ѿᴍ῏ԍỮ ӈ ↕ ᴆ̆ ԍ2017

ԅѿᴍ῏ԍ ⱬ Ữ Ҭ ᵬ ᵬ ᴆȂ ֓ ↕ 2019

ȇῃ ѿ ⅞ȈҬȂῒҬ ₃ ̔ ҹľ

Ŀ ȇ ҈ Ȉ ḱ ̕ȇⱴ ⇔ Ȉ̕ ȇ Ῥ

ץȈ̕פ ȇ ȈȂפ ᴪ 20172 ѿᴍ ᵬ

ᴆҬ ԅ ѿ ⅞Ҭΐᵣ Ữ ץ̆ Ữ ҙ ᶛ ῒ

ז Ȃ 

Ữ Ȃ ȇ ⱬ Ȉ̂2019/944̃פ

̆ ’ ̆ ↕TSO DSOҌ Ữ Ȃ ѿҽ

ⱴ Ԉ̆ Ḡῒז ҍ Ὲ ᶏ Ữ Ȃҍῒז ̆ ↕

Ữ Ȃᶭ ̆פ 2021ӊ╠ ῒ ҹ Ȃ

פ ⁞ Ữ ̆ Ⱶ Ԉ ̆

ץ ῀ Ὲ ↕Ȃ 

20205 ѿᴍ῏ԍỮ ̆⌠ ╠ҹ ̆ Һ

Ữ ̆ᵖ ⱴȂ ̆ ⱬ Ữ Ӟ

̆ ғ ⱴΐ ԈⱬȂ 

2020̆ ᴪ ᴪ Ԉⱬ ׃̆
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Ҍ ᵞ ‗ ╠ ’Ȃ2022

֟ Ῥ Ғ ̆ ҹ ױ ԍ ⱳ ֜

῏ Ȃ 

ᴪԍ 2020 ԅȇ Ȉ̆ ҹ

ѿᵣ №Ȃ REPowerEU⅞ ₮ԅѿ

ҩῃ ץ̆ Ῥ ᵞ ≠ ׆̆ ꜛ ѿץ ΐ

̆ ⁞ ᶭ Ȃ 

20233 14̆ ᴪ ӥȇỮ

ῃȈ Ȃ ӥ ₮ԅ ꜛԍ Ữ

Ȃ ֓ Ữ ľ - ֟ Ŀ ̆ ⱬ

̆ ̆ ᾧ Ȃ Ҍ

̆ Ḡ ⅞ ᵀ ֓ Ȃ 

̆ ῀ Ḇץ̆ ̆ᶛ

ᾛ Ữ ҹῒ ╠ ᶫ ֓ Ⱶ Ȃ Ԉ

̂ ꜛ ↕̃ ץ̆ ̆

└ῤ ֓ Ȃ 

῏ ᵬ ᴆ̂SWD(2023)57final̃ ԅỮ Ҭ ᵬ

̆ ԅ ȁ ץ̆ ̆ҹ

ץ Ữ ᶫԅѿ֓ῃ ̆ ץ ᶃ ᵬҹ ȍ55ȎȂ 

202311 22̆ ᶫ ᴪ̂EHPÃ ԅ Ữ

Ҭ ᵬ ̆ ECHOBEST-StorageHorizonEuropeᶛ ̆

ԅ ҳ ȂECHO

ȁ ⁫ ȁ Ữ ‗ ̆ ԍᶫ ȁ└‛

̂DWH̃ ֟ȂBEST-Storage Ữ

‗ ̆ ҩ ᶛҬ Ȃ 

Ҋ Ữ ᵬҹѿ ⁞ ᵣ ̆ ԍ

Ҭ ᶫ └‛Ȃ Ҋ Ữ Ҭ ̂ ≠ȁ ̃ ῖ

ӄ Ȃῒ ľ̆ Ŀ ̂ ȁ ῌȁ ῌ ̃
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қ Ӟ ԅ Ȃ ̆ ᶏ ׅ ԍ ̆ᵖῒ

ⱬ ̆ ҹ ᶏ Ữ └‛ ̆ Ȃ ╠

▲ ԅ ̆ ҍ ҍ Ȃҹ

Ὲᴧ ̆ ℗ ⱬ Ḡ ץ

῏ ⅞Ȃ 

2009̆ENDWARÊ ̃ ԅ

̆ ̔ Ҋ Ữ ῤ ȁ

Ҋ ץ̆ Ҋ Ḡ ῤ Ҋ

Ȃ 

֒ԍ 2009 Ȃ ῌ ῏ ̆ᵖ

Ȃ ῌ̆ Ҍ └ Ҋ Ȃ ῖȁ ȁ ȁ

≠ ᴰ Ҋ Ữ ῃ Ȃ ῌ ꜚ

ᾛ ῌ Ḡ ̂ Ҋ ̃ ꜚ

Ȃ ῌ ȁץ Ḡ ῏

̆ פ Ȃ ῖҌֽᶏ Ữ

Ữ ̆ ᶏ Ữ Ȃ ῖҌ Ữ

Ҍ Ȃ ԍ Ữ Ữ ̆↕ Ȃ

ѿ̆ Ԛ ‰ Ḡ Ҋ ᾧ Ȃ ῌ ╠Ӟ └ ᵌ

Ԛ ȍ56ȎȂ 

ҹỮ ᶫ Һ ꞉ 3-4Ȃ 

3-4Е Ỵ ῗ יִ ғ ʉ57ʊ 

  

 

ENWĜᾧ Ữ PHS ᶏ ̃ 

EEĜ Ḡ Ῥ Ữ Ḡ ῀ ̃ 

KWKĜ ῀ ֟ ̃ 

- ᾥ 
ᶷ ԍ ҙ ⇔ Ữ ᵬ ñ Ꞌ ҍ└

ֲ ⇔ FIP-AI@VSB-TUOò 
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ᴠᾥ ᵞ ᴇ 

 ᵞ ⅞ҹ⇔ ᶫ  

ᾥ TPAᾧ 

֒ 780̓ ᾝ ԍ ȁỮ  

 ȇ 2050Ȉ 

3.2.3  

ѿ׆ ῏ԍ Ȃ ȁ ȁ ᵬҹ

₮ ̆ᵖ ӎ ῏ԍ Ȃ ̆

ᵟ 80%̆ ῃ ҹ50%Ȃ ԍ

Ȃ 

ᾢ̆ ΐ ҙ Ȃ ᵣ ȇᴑץ

ҙ Ȉ̂ ȇ ⱬᴑҙ Ȉȁȇ ᴑҙ Ȉ ȇ ᴑҙ Ȉ̃ҹ ̆

ᴑҙ ⅞№̆ ץ ȇ ҙ Ȉ ԍᶫ

Ȃ ̆ ⱬȁ ȁ֜ ȁ ҙ Ҭ̆ ῀

ҙ ᵣ ᶫ Ȃ Ữ └ ΐᵣ ῃ

Ȃ 

3-5Е ῗԓỴ ῗ ʇ58ʈ 

  

ԑ ̂2004 ̆2013 ḱ ̃ ֟ҙ ̂METĨ 

ԑ ̂JEAC9701-2006̃ ̂ JEAC9701-2012

 ̃ף
ⱬ ᴪ̂JEÃ  

ⱬ Ⱶ  80000kWh ⱬỮ ‰ ֟ҙ ̂METĨ 

 
1000L ≢

 ̆ῤ

Ḥ  

ᶛ ̂4800Ah/ҩ̃  

‰  ῏ԍ № 
ȁ ȁ֜
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3.2. 4ⱴ  

ⱴ ԍ2009 ̆ " " ⁞

ᵣ ץ̆ Ῥ ⱬ ⱬ ѿ Ȃ 8.5

ַⱴᾝ ԍ ȂῒҬ6.5ַⱴᾝ ԍ ҍ ̂CCS̃

̆2ַ ⱴᾝ ԍ Ῥ ף Ȃ ̆

1.5ַⱴᾝ Ȃ Ῥ

⌠ Ҭ̆ ̔ ȁ Ữȁ ̂

῀ ̃ȁ ȁ ᾣᴟ ȁ ȁ ᵞ

ⱬ ῤ ȁ Ȃ 

ⱴ ȇ2022 Ȉ ₮̆ 2023 ӊ ҹ̆

ᶫ30% ᾧ̆2032׆ ̆ Ữ

Ȃ 

3.2. 5 ≠֒ 

≠֒ ҍ ≠֒ ȇ ҍ⁞ Ȉ ѿ Ȃ 

10.8ַᾝ̆ ԍҹ ⱴ ῃȁ ᵞ

ⱬ̆ ȇ Ȉ Ȃ ≠֒ ҍ

ӊ ԑ ץ ᶫ ץ̂ ̃Ȃ 

ҹ ≠֒ ᾣ ῒזỮ ᶫ 1.1ַ

ᾝ ᴨ Ȃ 

ҹ ᶫ6.6ַ ᾝ̆ ≠֒ ᶫ4.22ַ ᾝȂ 

3.3 Ҳ Ỵ ‼ 

3-6ЕҲ Ỵ ‼ 

‰  ‰   

NB/T34023-2015 Ữ  2015-10-27 

NB/T34034-2016 Ữ  2016-08-16 
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NB/T34042-2017 ᶫ Ữ  2017-08-02 

NB/T34043-2017 Ҍ Ữ  2017-08-02 

NB/T34044-2017 ≠  2017-08-02 

GB/T39288-2020 ⱴ  2020-11-19 

DL/T5622-2021 Ữ  2021-11-16 

NB/T10775-2021 ῾ Ữ  2021-11-16 

GB/T41308-2022 Ữ ᴇ ↕ 2022-03-09 

NB/T11038-2022  2022-11-04 

NB/T11243-2023 ῾ҙ ᶫ  2023-05-26 

DL/T2703.1-2023 ᴆ 1 № 2023-12-28 

NB/T11401-2023 Ữ  2023-12-28 

DL/T2704-2023 Ữ ⱬ  2023-12-28 

3.4 Ὶ Ỵ ‼ 

3-7ЕῚ Ỵ ‼ 

 ‰   

ASME Ữ -1-2020 2020 

ASME Ữ -1-2023 2023 

ASME 

MechanicalandThermalEnergyStorageSystems

ȍ59Ȏ 

2023 

ASHRAE ASHRAEStandard189 2009 

ASHRAE ANSI/ASHRAEStandard94.3-2010ȍ60Ȏ 2010 

ASHRAE ASHRAEStandard189.1-201ȍ61Ȏ 2017 

AHRI ANSI/AHRIStandard900(I-P) 2014(2020) 

AHRI ANSI/AHRIStandard901(S-I)ȍ62Ȏ 2014(2020) 

AHRI 

SpecifyingthePerformanceofCoolThermal 

StorageEquipment 

2017 

http://114.251.111.103:18080/zxd/portal/std
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ῃ  ThermalEnergyStorage(Ữ )Technologies 2016 
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4. Ỵ  

4.1 ‟ 

ȇThermal Energy Storage Market Size, Growth, Report 2023-2032Ȉ ̆

2022ῃ Ữ ᵀ ҹ216.6ַ ᾝ̆ ⌠2032 505.7

ַ ᾝ̆2023 8.9%ץ2032 ȍ64ȎȂ ԍֲױ Ῥ

ץ̆ Ҭ Ữ Ȃ 

 
4-1Е 2022-2032Ὴ Ỵ Ѓ ᵣЕ ֽ ᾣЄʉ64ʊ 

 

2022ῃ Ữ Ҭ̆

̆ ⌠ԅ 36.7%Ȃ Ữ ԍ 2021 ̆

2022 Ȃ֒ Ữ ֽ ԍ ̆ᵝ

ԍ ԋ̆ ᶛ ⌠ԅ28.9%ȍ64ȎȂ 
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4-2:2022Ὴ ү Ỵ ῇ ʉ64ʊ 

Ữ Ҭ̆ Ữ ΐ ̆ 2022

84.8%̂ 4-3̃Ȃ Һ ҹ Ữ ԍ ̂HVAC̃

̆ ғ ᶫ Ҍ ’Ҋ̆ ԍ

ҬȂῒҬ ᶛҌ 10%ȍ64ȎȂ 

 
4-3:2022 ʉ64ʊ 

₃ ῤ̆ Ữ ̆ ⌠13.8%

ȍ64ȎȂ ҹ Ữ ̆ Ҍ ׃ Ữ ᴪ

23.50%

28.90%

37.60%

5.50%
4.50%

84.80%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%
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₮ Ȃ ԍ Ữ ̆ Ữ ᶫ Ȃ

Ữ Ữ ̆ ҹ ֽᴪ ᾟ Ҍ̆ᴪ

Ȃ 

ץ ҹ ‰̆2022 ҙ Ữ ҹ 40%̆ ҙӊ

Ȃ ֓ ֟ ⱬ№ ҙ ᵟ ץ̆ ױ

̆ᶏῒ ԍ ⱴ ȁ ᶫ ȍ64ȎȂ

ѿ ῤ̆ ҙ Ḡ ᾢ ᵝȂ ₮

ⱴ̆ ԍ Ӟ ӊ҉ ׆̆ ѿ ꜚ ҙ Ȃ 

 
4-4Е2022װ ҿ ‼ ʉ64ʊ 

ῃ № Ữ Һ Ȃ20093 ̆

Andasolᾣ ҹῃ ҩ ҙ CSP ⱳᶏ Ữ Ȃ

ӊ ̆ Ữ ̆ ԍ ᶫ ȁ ᶫ ȁ ᶫ └

ץ‛ Ȃ ̆ ҹῒ

Ữ ȍ65ȎȂ 

ԍ Ữ ⱴ̆ ₃ ₮ Ȃ

ҽᶛ ̆2018̆ ῃ 33%̂18ҩ Ҭ 6ҩ

̃̆ ̆ ῃ 41%̂1,361ҩ Ҭ 558ҩ Ȃ̃

Ữ ѿ Ȃ Ῥ ץ̆

Ȃ ̆ Ῥ

40%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%
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̂ ᾣ ̂CSP̃ Ữ ̃ ᾧ Ȃ

Ῥ ꜚ

Ữ Ȃ 

֒ ῤ ץ 14.3% ȍ65ȎȂ

Ҭ Ҭ ̆ ꜚ Ữ

ѿ Ȃ 

2022̆Ҭ ֒ Ữ Ҭ Һ ᵝ̆⌠2028

Һ ᵝȂ ľ ԋԓĿ ľ ҈ԓĿ ῀̆Ҭ Ữ

̆ ῏ Ҭ̆ ҹҕ

Ữ Һ ӊѿȂ ╠ Ữ Ữ ῏ ҙ

̆ ᾢ Ữ ҙ ῀ԅ∆ ҙ

Ȃɐ ᶫ ץ ῀ȁ Ữ

ᶫ ȁ ⱬ ᴪ ⌠ ⱴᾟ№ ȂҬ Ữ 2030

⌠2020҈ṐȂ 

̆ 4-5 ̆Ҭ ῃ Ữ Ȃ

╠ Ữ Ȃ 

 

4-5ЕῊ ʉ66ʊ 
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4.2 Ỵ ⅎ  

4.2.1 ҈ Ữ  

҈ Һ Ữ ̆ ΐ Ȃ 

Ữ Ữ̆ ғ̆

̆ᵖ ᵞȂ 

ΐ Ữ ȁ ȁ ̆Ữ

ᵣ ̆p Ҍ Ữ Ȃ

ԍ ̆ Ữ ̆ᶛ Ȃ 

̆ Ҍ ᵣ ̆

ԍ Ữ ̆ ’Ȃ ̆

ᶏῒ ҳ Ȃ 

ᵞԍ ̆p ױ

̆ ῀ ֟ ҬȂΐᵣῤ 4-1 Ȃ 

4-1ЕҎ Ӏ Ỵ ⅎ ʉ16ʊ 

 

Ҍ Ữ ҉ΐ ѿ └ ΐ̆ᵣᵣ ᶏ ȁ Ữ

῏ ҉Ȃ Ữ Ҭ ѿ └Ȃ
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ᾢ̆ ᶏ ̆ ԍ Ҭ

Ữ ̆ ↕ ԍ Ữ ̆ ῒ Ữ

Ȃ 

Ҍ̆ Ữ ⌠ ῏ Ȃ

Ҭ ῀ ץ ȁ ȁ‛Ȃp ₮ ȁ‛ Ȃ

ΐᵣῒז ̆ ץ 4-2Ȃ ̆ ΐᵣ ᶏ

ȂҌ Ữ ⱬ

ȁ ᵬ ץ Ữ ̆ ᶏ Ҍ ̆

Ȃ 4-3 ԍ Ữ ԅ ̆ ԇԅ ῏

Ḃץ̆ ⱴԅ Ȃ 

4-2Е Ỵ ɻ ᵲ ῗ ʉ16ʊ 

 

Е Ж Ғ ЖC=‡ ЖH= ЖP=Ⱶ 

Ҍ Ữ ῏ Ҍ Ȃ

Ҭ Ҋ Ữ Ҭ Ȃ

ԍ ѿ ᴨלȂ ᵞ ̆
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ᵬ ̆ ᵬȂ 

4-3Е Ỵ ῗ ʉ16ʊ 

Ữ

 

Ữ

 
 

ⱬ

 

ᵬ

 

ᾟ

 

Ữ

 
 

ᶏ

(

) 

 

ᵣ

Ữ  

kWh⌠

1GWh 

kW⌠

10MW 

10⌠

90 
50-90% 

 

15-

80kWh/m3 
15-40  

Ҋ

Ữ  

MWh⌠

GWh 

MW⌠

100MW 

5⌠

95 

ҹ

90% 
 

25-

85kWh/m3 
50  

 
10kWh

⌠GWh 

kW⌠

100MW 

-160⌠

1300 
>90% 

 

0.4-

0.9kWh/m3Ā

K(

) 

>5000

 

 

MWh⌠

5GWh 

1kW⌠

300MW 

265⌠

565 
98% 

 

70-

200kWh/m3 
>20 

 

—

‛ 

kWh⌠

100MWh 

kW⌠

10MW 

-3⌠

3  
95% 

 
92kWh/m3 >20 

0

Ҋץ

PCM 

kWh⌠

100kWh 

kW⌠

10kW 

ᵞ⌠

-114 
90%  

30-

85kWh/m3 
>20 

ᵞ

PCM 

kWh⌠

100kWh 

kW⌠

10kW 

⌠

120 
90%  

56-

60kWh/m3 

300-3000

 

PCM 

10kWh

⌠GWh 

10kW⌠

100MW 

⌠

1000 
90% 

 

30-

85kWh/m3 

>5000

 

 

(

) 

MWh⌠

100MWh 

10kW⌠

1MW 

500-

900 
45-63%  

800-

1200kWh/m

3 

>30 

 

10kWh

⌠

100kWh 

N/A 
30-

200 

50%(

) 

60%(

) 

 
200-

350kWh/m3 
20  

 

10kWh

⌠

100kWh 

10kW⌠

1MW 

5-

165 

COP̔

0.7-1.7  

180-

310kWh/m3 
50  

Е(1) Ґ Ỵ ԓ20ÁC Ж ҲҒ

Ж(2) ᵲ ” Ж = x Ж(3)ԓñ ò
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Ѓ60%NaNO340ЀKNO3ЄЖ(4)׃ Ѓ Ὶל ᶡЄЖ 

kW= ЖMW=ᾦ ЖMWh=ᾦ ЖCOP= N/A Ӏ ɼ 

4.2.2 Ữ  

̆ ╠ Ữ ȁᴰ ȁ ȁ

Ữ ỮȂ ̆ Ữ ΐ ᴨלȂ Ữ ȁ

ᵞ ᵬ ᴨלȂΐᵣῤ 4-4Ȃ 

4-4 Ỵ ⅎ ʉ68ʊ 

  

ᴰ ̂Na-S

̃ 

̂

ῒז

 
 Ữ  

Ữ

 

 
  Ҭ Ҭ Ҭ Ữ  

ῃ  Ҭ ᵞ Ś Ś Ҭ ᵞ 

 
ᵞ    ᵞ ᵞ 

̂ ̃ 
40+ 7~15 7~10 20 40+ 40+ 

 70%~85% 80%~90% 85%~90% 90% 70%~80% 

100% 

ᵝⱳ

̂

ᾝ

/kWh̃ 

310~380 500~750 350~500 7800~13760 200 80~200 

4-6Ҭ̆ ԅѿ֓῏ ῏∆ ҍ

ױ ╠ Ȃ 
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4-6Е Ỵ ɻ ʉ69ʊ 

ѿ ≠ ҹ Ữ Ȃ

ȁ Ȃῒᴨ ԍ ץ ҹ /

̆ ΐ Ȃ ̆

̆ ғ Ữ Ȃ 

Ữ ᴨ ԍ ᵞ̆ғ Ữ Ҍ Ȃ

̆ Ữ ̆ ץ ԍᶫ ȁ└‛ȁ ҩ Ȃ 

̆ Ữ ԍ ̆

Ữ ↕ ԍ Ữ └ ҹ Ȃ Ҭ̆ ץ

ΐᵣ Ữ Ȃ
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5. Ỵ װ ᶡ 

ᶫ └‛Һ ԍ ҙ ̆ 5-1 ̆ ῃ

Ҍ ԍ50%̆ ׂ 45%(Ҍ ⱬ)̆ ᶫ

‪ Ȃ 

 

5-1ЕῊ ҟ ʉ67ʊ 

Ữ ῒ ȁ ȁ ̆ ҹ ‗ Ữ

ӊѿȂ 5-2 ̆ ῃ ῤ̆ 200ҩ̆Ữ

20GWhȂῒҬ̆ Ữ Ҭ ̆ῒҬ

5GWh̆Һ ԍ ᾣ ȂҬ Ữ Ҍ

1GWh̆ ԍ ȍ67ȎȂ 

Ữ ̆ 5-3 ̆ ᶛ№

ῒᴇṿҍ ⱬȂ Ҍ № ̆ ≠ ȁ Ῥ ᵬҹҺ

Ȃ№ ῒ ᶫ └‛ȁ ῾ҙ ȁ ⱬ ‛

̔ ᶫ └‛ ̆ Ữ ץ ȁᵩ ̆

ῒỮ ̆ ԍᶫ └‛ ׆̆ ≠ ̆⁞

̕ ῾ҙ Ҭ̆ Ữ ץ Ữ ҙ ֟Ҭ֟ ᵩ

̆ ԍⱴ ȁ ̆ Ҭ ̕ ⱬ

̆ ԍᶏ ᾣ ғ̆ Ӟ

Ữ Ȃҹ ȁᴑҙ ᶫ Ữ

 Ȃל
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5-2ЕῊ Ỵ Ỵ ʉ67ʊ 

 
5-3Е Ỵ Ҳ ʉ16ʊ 
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5.1 װ ҿⅎ  

5.1.1 Ữ  

ԅ Ữ ̆ ԅҌ ᶛ̆ ₮ԅ

Ḇץ̆ Ữ Ȃ 

5.1.1.1 Ỵ ‟ 

2022 ̆ῃ ȁᾣᴟ 7.6ַ ̆ ῃ

30%̆ῃ ⱬȁᾣᴟ 1.2ַ̓ ̆ Ҍ 14%ȍ70ȎȂ

ԍ ╝ Ῥ ⱬ ₮̆ ԅ Ȃ

ҍ ̆ Һ ᶭ ᶫ ̆ 83% ᶫ ̆ᵖῒҬ ѿ

ᶏ ̆ Ҥ ȍ71ȎȂҹ ‏ ̆

℗ ᶫ ̆ ≠ ᵞ Ȃ 

ᶫ ᵬҹѿ Ḡȁ ᶫ ̆ ≢ ᵞ

ᶫ Ȃ ≠ ᵞ ᴇ ̆ ꜚ ̆

֟ Ữ Ҭ̆ Ữ ᶫ ׆̆

ᵞ ̆ ץ ῃ ᾧ Ȃ ̆ ᵞ

ᶫ Ҍֽ ꜛԍ ̆ ‗ ᶫ ҉Ҍ

ȁ ≠ ̆ ץ Ῥ ⱬ ꜚ̆Ḇ Ῥ ≠

Ȃ 

5-4 ῖ̆ ᶫ ᵬ

ᵬⱴ ̆ Ҭ ῀ ̆ҹ ᾟ Ȃ

ᶫ ̆ ԋ ᶷ̆ ᶫȂ ̆

ᵬ̆ ₮ Ҭ ̆ ⌠ԋ ᶷ̆ҹ ᶫ Ȃ 
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5-4Е  

5.1.1.2 ῠ ῎ ֥  

Ῑ Ὲ ῍8ҩᵟ ᾝ̆ 20 ᾣᴟ ץ 2x19

̆ҹῈ ᶫ ᶫ ̕ ԍ Ȃ 

 

5-5Е ῠ ῎  

3ҩỮ ̔ʟ 800Ữ ȁ└ 800 Ữ

ȁ 800Ữ‛ ȂỮ ԅkraftBoxxheatstixx

̆ №≢ҹ50Ņȁ36Ņȁ15Ņ̆ ҩ Ȃΐᵣ

’ 5-6Ȃ 
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5-6ЕỴ  

5.1.1.3 ᾫᴼ ֥  

ⱳ ҹ5.36ᾠ ȁ ⱳ ҹ17.2ᾠ ̆ ῒ

ץ̆ ᶫ ̆ғ ̆ᵖ₮ԍ ׅ

ⱬ̆ Ữ ̆ Ȃ 

 
5-7Е ᾫᴼ  

ᶫ ҹ ҩ ᶫ ̆ Ҭ Ȃ

40 № Ữ ̆ῒỮ kraftBoxx heatstixx 58Ņ̆

5-8Ȃ 
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5-8Е ᾫᴼ ֥ Ỵ  

5.1.1.2 ҟҲ Ỵ ᶱ  

ҙҬ ӊ╠ ᶫ ̆ 13̓

̆ ҹ40ᾝ/ ̆ ҩ 521̓ᾝȂ ╠

ԅ + ≠̆ Ữ ̆ (23:00~7:00)

̆ ‟Ḡ ᾟ ̆ ῒז ≠ ᶫ ̆

ҩ≢ ᾟȂ 

 
5-9Е ᶱ  

̆ ңҩ №

̆ ⌠ ҙᵣ Ȃ ԅ 10 ̆

ҹ 23:00 7:00’̆ ῤ Ữ

ҹ132365ᾠ Ȃ ⌠ └ ᴆ̆

ⱴ ⱳ ҹ4936.6Ȃ 5-9ҹ ɺ 

׆ ̆ ѿҩ ̆

331̓ᾝȂᶏ ̆ ԍᶫ ҹ 30639
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̆ῒҬ 27882.4̆ 2322.5̆ 434.1 ̆

1364.1 Ȃ 

5.1.2 Ῥ ҙᵩ ᵬҹ Ữ  

5.1.2.1 ҙᵩ Ữ Ữ ׃  

Ῥ ȁ ȁ ү ̆ΐ ȁ Ῥ ̆

ҹ ᶫ Ḡ ᶫ ‗ Ȃ ̆ ҙ ֟ Ҭ֟

ᵩ Ҍ⌠ ≠ ̆ Ȃ≠ Ῥ ҙᵩ

Ữ ̆Ҍֽ ꜛԍ ≠ ̆ ץ Ȃ ץ

Ῥ ᵩ ҹ ᵞ ᶫ ᵣ Ҭ̆ Ữ

ᵞ ᶫ ᵬ Ȃ
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5-1Еқ Ỵ ῗ  
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Ữ ‗ ȁφ ȁ ҉ᶫ

Ҍ ̆ Ῥ ≠ ῏ Ȃ № ԅ ῤ

Ữ ҹ̆ └ ᵣ Ữ

ᶫ Ȃ 

5.1.2.2 Ữ ᶛ№  

Ữ 4 ̔ Ữ ȁ Ữ ȁ

Ữ ҍ Ữ ̆ 5- 10 Ȃ 

 

5-10Е Ỵ ʉ72ʊ 

 

Ữ ̆ 1996Friedrichshafen

Ữ ȁ2000Hannover Ữ ̆

ԅѿ ᶫ Ȃ 

̆ Ữ Ҍ ⱴȂ2017̆ ԅ

Ữ ̆ 800 ҍ800

Ữ ҹ4161 Ữ Ҭ̆ ԍ‏ 20000

ᶫ Ȃ 

Ữ ΐ Ữ ҍỮ ᴨ̆ל ԍ

Ữ ҬȂҸ Ữ ԍ ᾢ ᵝ̆ ῃ

( ̃ ̂ ̆Ữ 205000̃
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Ữ ᶫ Ȃ Ҋ ̆2022Ҹ ԅѿ

ҹ3300ᾠ Ữ ῒ̆Ữ 180ȁ 14.5ȁ

52 ~72̆ Ữ 70000 ̆ҹ ᶫ ᶫ ̆

500000ᶫ Ȃ 

 
5-11ЕҾ Ỵ ғ  

ԍ ҍ Ữ ̆ ѿ ᾣᴟỮ

2022 ԅ Ȃ ≠ 1000 ᾣᴟ ᴆҹԋ

ᶫ ⱬ ץ̆ ҹ ֟ ̆ ԍ ȁ ȁ Ữ Ҭ̆

ҹ ᶫ ̆ ҹ350ᾠ Ȃ ӊ ̆ ῌ2018

ף Deltares͂ ԅѿ Ữ Ȃ

2 50ᾠ ᵩ ҍ120 25ᾠ

Ữ Ҭ̆‏ 100ᾠ ᶫ Ȃ 

5.1.2.3 ῤ Ữ ᶛ№  

Ῥ ≠ Ҭ̆ ῏ Ữ

ҍ ̆ ԅѿ ↓ Ȃ 

 ̧ ᵣỮ ᶫ  
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2019 ԅ 5-12 Ữ

Ȃ №ҹ ȁ Ữ ᶫ 3ҩ ̆ 760m2

ȁ ҹ 3000m3 Ữ ȁ ̆

ҹ ῤ3000~5000m2 ᶫ ȂỮ Ữ № ҍ

̆ ѿ ҹ98ᾠ ̆Ữ ҹ62%Ȃ 

 

5-12Е ᵩỴ ᶱ  

 ̧ PVT Ữ ‛  

ԍ PVT Ữ ‛

Ӟ Ҭ ᶛ ῖ Ȃ 3600 ̆ῒҬ

ⱳ 1200 ‏̆ ᶫ ̆ ᶏ ҹ ῇ

̕ᵣ 1200 ‏̆ ̆ ᶏ ҹ ῇ

ԓ ̕ ҹ600 ̆ ᶏ ҹ ῇ ̕

600 ̆24 └‛Ȃ ⱳ ᶏ Ҍ

Ȃ Һ ̔ PVTᴆ ↓ȁ ᵣȁ

Ȃ ᵬ ҹ ҹ ᶫ‛ ̆

‛₀ PVTᴆ֟ Ữ ⌠ Ҭᶫ‏ ᶏ Ȃ

PVT 100 ̆ῃ ҹ12̓ Ȃ
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Ԛ῍ 45̆ U ׆̆ ‏ ᶫ ȁ └‛ ῃ

Ȃ 

 
5-13Е  

 ̧ ᴂ Ữ  

ᴂ Ữ Ӟ Ҭ

Ữ ף ȂῒҬ ץ 9̓

̆ ῃ 6400φ Ȃ ֟ 37408ᾠ ̆

ᶫ 29029ᾠ ̆ Ȃ2019҉ץ90% ↕ ᴂ

Ữ ᵬҹҕ Ҭᶫ ̆

+ ԍ‏ ᶫ ̆ ≠ Ȃ

ҹ34650 ̆ ᶫ118000 ̆ ῤ ץ20⌠

҉Ȃ 
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5-14Е Ҳᶱ  

 

 

5-15̔ ᴈ Ҳᶱ  
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5.2 Ỵ ᶱ ᶱ‡ ᶡⅎ  

 

5-16: Ὴ ʉ67ʊ 

╠ ҩ ᴪ 40%̆└‛ ᶫ

ῒҬ50%̆҉ץ40% ԍ ̂ 5-16̃ȍ70ȎȂ

2023 Ҭ ̆ ҙ ҹ

9608̓ ‰ ̆ ῃ 1.83%ȍ73ȎȂ2023

ᶫ ԋ 5.5ַ ̆ ῃ ᴪ 5.7%̆

Ҭ 26%Ȃҹ ᵞᶫ ̆ ᶫ ľ Ҭ Ŀ̆ᴰ

ľᶫ ð ð Ŀ ľ ð ð ðỮð Ŀ

̆ Ữ ҹ Ҭ ῏ Ȃ ᶫ

̆ ҩ ⱬ ᴪ ӈȍ74ȎȂ 

ᶫ ᶫ‛ ҩ ҩ ᶏ̆ ‛

׆ Ҭ ֟ ⌠ ҩ Ȃ Һ ᶫ /ʟ‛ /

ᶫ /ʟ‛ ҙ Ȃ ֟ №

ᵞ ̆ ҹ Ῥ ⌠ Ҭ ᶫԅ Ȃ 

Ữ №ҹ ꜚ Ữ Һꜚ Ữ ң ̆ 5-

17ȂῒҬ ꜚ Ữ ῒ̆Ữ ꜚⱬֽ Ữҍ ӊ Ȃ

Һꜚ Ữ Ữ ꜛҊ ꜚ Ữ Ȃ
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ԍ Ҭ̆ № Ữ Һꜚ Ữ ̆ Һꜚ

Ữ Ҭ ԓ ῖ Ữ № №̆ ῖ

ᶛ№ ̂ 5-2̃ ׆̆ ῀ ԅ Ữ ’Ȃ 

 

 
5-17: Ỵ ⅎʉ75ʊ 


















































































































































