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ᱽಽ⋕ᅙ əฑ⪩᮹ ʑᚁ⩥⫊ŝ ᱥ฾
Status & Vision of Technologies for Low/Zero Carbon Green Home
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Country

/year 2009 2010 2012 2013 2015 2016 2020

Denmark - 25 % - 50 % - 75 % 

Finland -30-40% -20% LEB

(PH)

France LEB 2) E+

Germany - 30 % - 30 % 3) NFFB

Ireland -60% NZEB

Netherlands - 25 % - 50 % 

(PH)

ENB

Norway 20-25% LEB

(PH)

United 

Kingdom

-25 % (PH)

- 44 % 

NZEB

LEB: Low Energy Buildings.

E+: Energy positive buildings.

NFFB: Buildings to operate without fossil fuels. 

ENB: Energy Neutral Buildings.  

NZEB: 0 net. CO2, incl. heating, lighting domestic hot water and all appliances
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EPBD(Energy Performance of Building Directive)
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➉᜽ቭ⦹ᬑᜅ௡ ᵝÑŖeᨱ ⦥᫵⦽ ᝁᖁ⦽ ᫙ᇡ᮹ Ŗʑอᮥ ᬑÑӹߑ ᜾⯹ᮝಽ ᩕᱢ ⏭

ᱢqᮥ อ᳒᜽┍ ᙹ ᯩ۵ Õྜྷ ->  IEAᨱᕽ G8 ᱶᔢ⫭᮹ᨱ ᱽᦩ⦽ action plan

- ᩑe ӽႊ᫵Ǎపᮥ 15kWh/m2 ၙอᮝಽ ᵥᯙ Õྜྷ

- ӽႊ, ɪ┶, ⪹ʑ, ᳑໦ ॒ 1₉ ᨱթḡᗭእ ᩑe 120kWh/m2 ၙอ

PASSIVE HOUSE (passiv Haus Institut)
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BEDZED 

2002֥ᨱ ᩢǎᨱᕽ aᰆ ⓑ Carbon-netural ݉ḡ Õพ

┽᧲ᩕ ᜽ᜅ▽, ၵᯕ᪅ ๅᜅ ᖅእ, ᬑᙹ ᰍ⪽ᬊ ᜽ᜅ▽, ᯱᩑ ⪹ʑ ᜽ᜅ▽ ॒ᯕ ᔍᬊ

Energy Monitored 

reduction

Target

reduction

Space

Heating

88% 

(73%)

90%

Hot water 57% 

(44%)

33%

Electricity 25% 33%

Mains water 50% 33%

Fossil Fuel

car mileage

65% 50%

ᨱթḡᗭእప ༉ܩ░ย đŝ
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PASSIVE HOUSE 

87%
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Passive House 
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ᩕƱᇡ᭥a ᨧ۵ Ł݉ᩕ ᄞℕ Łʑၡ Łᖒ܆ ₞⪙ Ł݉ᩕ ḡᇶ

᫙ᇡ ት௝ᯙऽ ⪹ʑ₞⪙ ၰ Ł݉ᩕ ⇽᯦ྙ
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ⅾᨱթḡ aᜅ ᱥಆ

139 Mcal/m2year

(173 Mcal/m2year)

121 kWh/m2year

(141 kWh/m2year)

41 kWh/m2year

(48 kWh/m2year)

(2008  )

ӽႊ ᱥಆ ɪ┶

135 kWh/m2year 47 kWh/m2year 47  kWh/m2year

( )

ӽႊ ᱥಆ ɪ┶

120 kWh/m2year 53 kWh/m2year 44  kWh/m2year

(KICT - )

217 kWh/m2year
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ᮁ ⩶ ᱥಆᗭእእᮉ ᱥಆᗭእపᔑ⇽

᳑໦ 11.0 5.8 kWh/m2year

ӽႊ 10.8 5.7 kWh/m2year

Ԫႊ 9.3 4.9 kWh/m2year

᪅௞ 9.3 4.9 kWh/m2year

ᱶᅕ 4.7 2.5 kWh/m2year

᭥ᔾ 14.6 7.7 kWh/m2year

≉ᔍ 40.3 21.4 kWh/m2year

⧊ĥ 100 53.0 kWh/m2year

( )  

, , 16.4 kWh/m2year
31%
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( )
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( , 20 )

( )

20% 30% 50% Passive house

(W/m2K) 2.64 2.10 1.80 1.0 0.75

(W/m2K) 0.47 0.40 0.35 0.25 0.1

(W/m2K) 0.35 0.30 0.25 0.25 0.1

(W/m2K) 0.29 0.27 0.20 0.2 0.1

(%) 80 % 87 % 87 % 87 % 87 %

(kWh/m2 year)
151

( 760,000)
120

( 600,000)
103

( 520,000)
77

( 385,000)
32

( 160,000)
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CO2

(test bed)

Zero Carbon (Green 

Home)

1

Low Carbon Green Home 

CO2 55%

( )

- 50%, 50%,

50% 

2

Zero Carbon Green Home 

CO2

- , ZeroCarbon

( , )

Low/Zero 

Carbon Green Home

-

10% (1 )

- 10

(1 )
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əฑ⪩ ☖⧊᜽ᜅ▽
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KICT ETRI        KIER   KICT
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ᩕᗱᝅ≉᧞ᇡ᭥ᯙ₞⪙᮹݉ᩕᖒ܆}ᖁ⦥᫵

ḥŖ݉ᩕᮁญ᪡ Low-E ᮁญෝᮖ⧊⧉ᮝಽ៉, 

ᖙĥ↽Łᙹᵡ᮹Õ⇶ᬊⅩ݉ᩕᅖ⊖ᮁญ}ၽ

ᮁญ᮹݉ᩕᖒᮥ܆⩥⧪ᄞℕᙹᵡᮝಽ⨆ᔢ᜽┕ᮝಽ៉
ᮁญෝ☖⦽ᨱթḡᗱᝅ 50% ᱩq

ᩕšඹᮉ 0.6 W/⽋K ᯕ⦹᮹Ⅹ݉ᩕḥŖᮁญᱽ᳑ʑᚁ

0.1 Pa ᯕ⦹ḥŖʑᚁ

Õ⇶᫙ᰆᬊᮝಽᔍᬊaݡ⦽܆໕ᱢḥŖᮁญᔾᔑʑᚁ

↽ᗭ 10֥ᯕᔢ↽ݡ 20֥ḥŖᮥᮁḡ⦹ʑ᭥⦽

ᝅยᗭᰍၰʑᚁ

໕ᱢ 4~5m2, ᩕšඹᮉ 0.6 W/⽋K ᯕ⦹᮹ᖙĥ↽Łᙹᵡ᮹
Ⅹ݉ᩕḥŖᅖ⊖ᮁญ}ၽ

ḥŖᮁญ : ᩕᗱᝅ ㍼ ᯝၹ ᅖ⊖ᮁญ : ᩕᗱᝅ ㊸

ḥŖ݉ᩕ ᮁญ ⢽ᵡ༉ߙ ᯝಡ

ᩕ⪵ᔢ ⊂ᱶᨱ ᮹⦽ ḥŖᮁญ ᩕ✚ᖒ እƱ

32
150 (kWh/m2

53 (kWh/m2
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Ԫӽႊ᳑Õᨱ঑௝₞⪙ෝ☖⦽ᩕᙹḡ✚ᖒᯕݍ௝ḱ

Łၹᔍ Slat ၰᯱ࠺ᱽᨕʑᚁ, ḥŖ݉ᩕᮁญᱢᬊ॒ᮝಽ
Ԫӽႊʑᨱ༉ݡࢱ᮲a܆⦽ Performance Variable 

Slim(Ⅹၶ⩶ᖒ܆aᄡ⩶) ₞⪙᜽ᜅ▽}ၽ

ᱥℕ̹ࢱ 40mm, ᩕšඹᮉ 0.6W/ m2 K ᯕ⦹
Ⅹၶ⩶₞⪙ᱽ᳑ʑᚁ

90% Łၹᔍ slim ት௝ᯙऽ slat 

G-Value aᄡ⩶(Ԫႊʑ 0.15,ӽႊʑ 0.75) ₞⪙ᱽ᳑ʑᚁ

ᅕɪ⩶ : t=60mm, ᩕšඹᮉ 1.2W/ m2 K,

Łɪ⩶ : t=40mm, ᩕšඹᮉ 0.6W/ m2 K,

ᨱթḡšඹᮉaᄡ⩶ (0.15~0.75) ₞⪙᜽ᜅ▽

Us 1.00 ᯕ⦹ ᫵Ǎ Gs 0.15 ᯕ⦹ ᫵Ǎ

40mm 

(2 )

65 (kWh/m2

53 (kWh/m2
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⥙ऽᝅญ⋕(FS)ෝᰍ⪽ᬊ⦹ᩍᱽ᳑ŝᱶᨱᕽḡǍ᪉ӽ⪵
aᜅෝၽᔾ᜽┅ḡᦫ۵ᱽಽ┥ᗭ Ⅹ݉ᩕᝁᗭᰍ}ၽ

ǎԕÕᖅ⪹ĞᮥŁಅ⦽Ł⊖ᦥ❭✙ᬊ᫙݉ᩕ᜽ᜅ▽ၰ
ᝅᬊ⪵ʑᚁ}ၽ

⥙ऽᝅญ⋕ෝ⪽ᬊ⦽ᬱᯱᰍᔾᔑʑᚁ

900x1,800mm ᯕᔢ᮹ݡ໕ᱢ(1.8m2) Ⅹ݉ᩕ FS ݉ᩕᰍᅕऽ
ᱽ᳑ʑᚁ

Õ᜾༉ऩ⪵➉ձၰ᜽ᜅ▽Ŗჶᨱ᮹⦽᫙⦝᜽ᜅ▽ᖅĥ/

᜽Ŗʑᚁ

ᩕᱥࠥᮉ 0.030 W/mKᯕ⦹ᅕɪ⩶ PF ݉ᩕᰍ, 

ᩕᱥࠥᮉ 0.015 W/mKᯕ⦹Łᖒ܆ FS ݉ᩕᰍ}ၽ

Ŗ࠺ᵝ┾᫙⦝(ᄞℕ)᮹ᩕšඹᮉ 0.1 ~ 0.2W/m2K ᯕ⦹
Ł݉ᩕ᫙⦝᜽ᜅ▽ʑᚁ}ၽ

FS ݉ᩕᝁᗭᰍ

ԕ݉ᩕ ၰ ᫙݉ᩕ Ŗჶ᮹ ᩕᗱᝅ }ֱࠥ

᫙݉ᩕ᜽ᜅ▽

32 (kWh/m2

51 (kWh/m2
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əฑ⪩ᖙᇡʑᚁ᫵ᗭෝ HAN(Home Area Network) 

ʑᚁʑၹᮝಽ☖⧊⦹ᩍ༉ܩ░ย/ᱽᨕ/šญ⦹۵ʑᚁ

Ŗ࠺ᵝ┾᮹ᨱթḡᐱᦥܩ௝ᝅԕ⪹Ğᮥ☖⧊šญ
a܆⦽⥥ಽᧂ❑ቭəฑ⪩ᨱթḡšญᕽእᜅ⥭ఌ⡝᮹
⧖ᝍʑᚁ}ၽ

ᱽಽ⋕ᅙəฑ⪩Ǎ⩥ᮥ᭥⦽ᝅ᜽eᨱթḡ༉ܩ░ย/ᱽᨕ/

šญᅖ⧊༉ऩǍ⇶ʑᚁ

ᵝÑ⪹Ğ᫵ᗭၰᨱթḡ᫵ᗭ☖⧊šญෝ᭥⦽⥥ಽᧂ❑ቭ
əฑ⪩šญᕽእᜅ⥥౩ᯥᬭⓍʑᚁ

ᱡᱥಆ(0.3W) HAN ᮖ⧊༉ܩ░ย༉ऩ}ၽ

əฑ⪩᫵ᗭʑᚁᮖ⧊⩶ᨱթḡšญ⥥౩ᯥᬭⓍ}ၽ

ᯱᩑ₥Ų + LED ☖⧊ Hybrid ᳑໦᜽ᜅ▽}ၽ (᳑໦
ᱥಆ 50% ᱡq)

(LED) + 

29 (kWh/m2

50 (kWh/m2
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Passive ʑᚁಽ↽ᗭ⪵ࡽᨱթḡᗭ᫵పᨱݡ⦹ᩍ
ᝁᰍᔾᨱթḡෝᱢᬊ⦹ᩍᱽಽ⋕ᅙəฑ⪩༊⢽ݍᖒ

ᨱթḡၡࠥaԏᮡᝁᰍᔾᨱթḡ᜽ᜅ▽᮹⦽ĥಽᯙ⧕,

Ŗ࠺ᵝ┾ᨱᱢ⧊⦽ၵᯕ᪅ๅᜅᗭ⩶ᩕᄲ⧊ၽᱥ᜽ᜅ▽᮹
☖⧊/↽ᱢ⪵ᖅĥʑᚁ⦥᫵ᖒࢱݡ

Ŗ࠺ᵝ┾ᬊᝁᰍᔾᨱթḡ᜽ᜅ▽☖⧊ᖅĥʑᚁ

ၵᯕ᪅ๅᜅᗭ⩶ᩕᄲ⧊ၽᱥ᜽ᜅ▽ᖅĥ/ᱢᬊʑᚁ

ḡ݉᭥ᨱթḡᙹɪᇥᕾ/šญʑᚁ݉/࠺

Ŗ࠺ᵝ┾ᨱᱢ⧊⦽əฑ⪩☖⧊ᝁᰍᔾᨱթḡᩕᬱᯕᬊၰ
ၵᯕ᪅ๅᜅᗭ⩶ᩕᄥ⧊ၽᱥ᜽ᜅ▽ᱢᬊʑᚁ⪶ᅕ

ӽႊᨱթḡ ᩑ 20% ᱩqa܆
(ᩑe ӽႊᨱթḡ ᱩqప : 30 kWh/m2฀year)

0 (kWh/m2

43 (kWh/m2
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Passive ʑᚁŝ Active ʑᚁᯕÕྜྷᨱթḡᙹ᫵ᨱၙ⊹۵
ᩢ⨆ᮥḡᗮᱢ⦝ऽ႒ᮥ☖⧕ᱶపᱢᮝಽ⠪a⦹Ł, 

Ğᱽᖒᮥᇥᕾ⦹ᩍ༊⢽ݍᖒᩍᇡෝ❱݉

ᱽಽ⋕ᅙəฑ⪩Ǎ⩥ᮥ᭥⧕᫵ᗭʑᚁॅᯕw⇵ᨕ᧝⧁
᫵Ǎᖒ܆ၰʑᚁ☖⧊ᱢᬊ

ᱽಽ⋕ᅙəฑ⪩᮹ᖅĥ, ᜽Ŗ, qญᨱݡ⦽ๅە᨝᯲ᖒ

ᱽಽ⋕ᅙəฑ⪩Ǎ⩥ᮥ᭥⦽ᖅĥ, ᜽Ŗॵ▭ᯝ}ၽ

Passive ʑᚁŝ Active ʑᚁᯕᨱթḡᔍᬊၰ ႑⇽పᮥ

☖⧊⠪a⧁ᙹᯩ۵ႊჶುၰ⠪a⥥ಽəఉ}ၽ

႑⇽ᱽಽ

Õ⇶Ŗᔍእ↽ݡ 20% ᯕԕ, ⫭ᙹʑe↽ݡ 10֥ᯕԕ

ᝅ᷾ᵝ┾Õᖅၰ⩥ᰆᱢᬊ

CO2

0 (kWh/m2

43 (kWh/m2
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1 : 

2 : 
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