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ɃɓɋɖɉɔɣɚɚɋɐɘɎɈɓɔɗɘɢ ȼȴȪ: 
ɗɕɔɗɔɇɡ ɎɍɒɋɖɋɓɎɥ Ɏ ɕɔɈɡɞɋɓɎɥ

ˢ͔͔͚ͫ͟͡ ˿͍͙͍ͦͦ͒ͦͤͦ͟͡

˾͍͙͔ͯͦͦ͒ͭ͟͡Έ ͔͔͒ͨ͊ͪͭ͊ͣͤͭ͊Σ 
APC by Schneider Electric



ˮ͙ͫͭͦͪΎ ͍ͦͨͪͦͫ͊

Å2006: G.W.Bush (Jr) => EPA 

Å2007: EPA report to US congress

Å˸ ͊ͫͫ͊ ͦͭͪ͟·͙͚ͭ ͒͡Ύ ΄͙͚ͪͦͦ͟ ͙͙ͨͯ͋͟͡Υ

ï̉ ͭͦ ͔ͭ͊ͦ͟ PUE

ï˿ ͦ͟͡Έͦ͟ Ή͔ͭͪͦ͟͡Ή͔͎͙͙ͤͪ ͔ͨͦͭͪ͋͡ΎΌͭ ͔͍͔ͫͪͪ· ͙ 
̇˻˨· ͍ ͣ͊ͫ΄ͭ͊͋͊ͻ ˿̊ˢ

ï˿ ͼ͔͙͙ͤ͊ͪ ͍͙͙ͪ͊ͭ͘Ύ ͙ͫͭͯ͊ͼ͙͙



̉ͭͦ ͔ͭ͊ͦ͟ PUE?
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˿ͦ͟͡Έͦ͟ Ή͔ͭͪͦ͟͡Ή͔͎͙͙ͤͪ ͔ͨͦͭͪ͋͡ΎΌͭ 
͔͍͔ͫͪͪ· ͙ ̇˻˨·?

Å˽ ͙ͪ ͫͦͻ͔͙͙ͪ͊ͤͤ ͔ͭͯ͟΅͙ͻ ͔͔ͭͤ͒ͤͼ͙͚
ï̂ ͍͔͙͔͒ͦͤ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ ͟ нлмм ͎ͦ͒ͯ ͒ͦ мн ˥ˤͭ 
͙͍͎ͨͦͦͦ͟ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ

ï˥ ͍͔ͦ͒ͦͦ ͔͔͙͔ͨͦͭͪ͋ͤ͡ > 100 ͣ ͪ͒͟͡ʕ ͭ-;

ï˥ ͍͚ͦ͒ͦͦ ͫ;͔ͭ ͊͘ Ή͔͙ͭͪ͟͡;͔͍ͫͭͦ тΦп ͣͪ͡U͒SD

2006

ˤ·ͪ͊͋ͦͭ͊͟ 

Ή͔ͭͪͦ͟͡Ή͔͎͙͙ͤͪΣ

ͣͪ͒͡ ͟ˤͭπ;

˽͔͔͙͔ͦͭͪ͋ͤ͡

͔͍͔͍ͫͪͪͦ ͙ ̇˻˨͍ͦΣ

ͣͪ͒͡ ͟ˤͭπ;˿͔͍͔ͪͪ· ͙ ̇˻˨· ͍ ҈

˿̊ˢ 4,067 61 1.5%

˾̅ 910 1.3 0.1%



˻ͭ;͔ͭ EPA: ͨ ͎ͪͦͤͦ͘·͙ ͫͼ͔͙͙ͤ͊ͪ



2009: ͨ ͎͔ͪͦͪͫͫΚΦΦ

ˮͫͭͦ;͙ͤ͟Υ GreenGrid White Paper #26: Energy measurement survey results analysis



ÅGoogle                                                                     1.12 

ÅMicrosoft ñdata labò                                                  1.24 

ÅMicrosoft Generation 4 data centers (PUE target)  1.12

Åçʇʨʦʝʢʪʠʨʫʝʤʳʝ ʎʆɼè1.08

(http://megawattconsulting.com/blog/ ) 1.06

1.05

ȴɝɞɚɣəɔɖé ȳəɌɣɑəɔɑ  PUEé

Ȯɚɞ ɍɧ 

ɔ əɌɘ 

ɞɌɖ 

ɒɑ!..

˥ͦͤ͊͟ ͊͘PUE

Typical data center
Extreme PUE claims



˥ͦͤ͊͟ ͊͘ PUE

ÅPUE Hype [hype: мύ ͦ͋ͣ͊ͤΣ ͣͦ΄͔͙ͤͤ;͔͍ͫͭͦΣ 
͙͔ͨͯͫ͊ͤ͟ ͨ·͙͡ ͍ ͎͊͊͘͡    нύ ͍ͤ͊Ύ͘;͙͍͊Ύ 
ό͎͔͙͍͊ͪͫͫͤ͊Ύύ ͔ͪ͊ͣ͊͟͡]

Å˿ ͔͔ͦͪ͟ ͍͔͎ͫͦΣ ˤ· ςͤ ͔ Google ͙  ͔ͤ Microsoft, 
ͯ ˤ͊ͫ ͔ͤͭ ͙ͤ ͎ͭ͊ͦͦ͟ ͙ͦ͟͡;͔͍ͫͭ͊ ̇˻˨Σ ͙ͤ 
͎ͭ͊ͦͦ͟ ͋Ό͔͒͗ͭ͊ ͤ͊ ζ͔͔͔͙͔ͦͤͤ͘͡ηΣ ͙ͤ ͚ͭ͊ͦ͟ 
͔͗ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍·;͙͙͔ͫͭ͡͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊ 
(+)



PUE < 1?

Åζ̒ ͍͔͎ͨͦ͒ͪ͊Ό ͔͎͔͔ͪͤͪ͊ͼ͙͙ ;͊ͫͭΈ ͔ͭͨ͊͡Σ 
͔ͦͭͦͪͦ͟ ͍·ͪ͊͋͊ͭ·͍͔͊ͭ ͚ͣͦ ̇˻˨Σ ͭ͊͟ ;ͭͦ ͍ 
͔ͪͯ͘͡Έ͔ͭ͊ͭ  ͤ͊͘;͔͙͔ͤ PUE ͫ ͍ͦͫͭ͊͡Ύ͔ͭ 0.8!η



PUE < 1?

Åζ̒ ͍͔͎ͨͦ͒ͪ͊Ό ͔͎͔͔ͪͤͪ͊ͼ͙͙ ;͊ͫͭΈ ͔ͭͨ͊͡Σ 
͔ͦͭͦͪͦ͟ ͍·ͪ͊͋͊ͭ·͍͔͊ͭ ͚ͣͦ ̇˻˨Σ ͭ͊͟ ;ͭͦ ͍ 
͔ͪͯ͘͡Έ͔ͭ͊ͭ  ͤ͊͘;͔͙͔ͤ PUE ͫ ͍ͦͫͭ͊͡Ύ͔ͭ 0.8!η

Å˾͔͎͔͔ͤͪ͊ͼ͙Ύ ςΉͭͦΣ ͔͍͋ͯͫͦͤͦ͘͡Σ ͻͦͪͦ΄ͦΣ ͤͦ 
͔͔͔͙͔ͦͨͪ͒ͤ͡ PUE ͭ ͙͊͟ͻ ͍ͦ͡Έ͔͚ͤͦͫͭ ͔ͤ 
͍ͨͦͦ͘͡Ύ͔ͭ

ÅTheGreenGrid: ERF = Energy Re-use Factorς͔ ΅͔ 
ͦ͒ͤ͊ ͔͙ͣͭͪ͊͟ ͒͡Ύ ͦͼ͔͙ͤ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 
͔͎͔͔ͪͤͪ͊ͼ͙͙ Ή͔͎͙͙ͤͪ



TheGreenGrid.org

˥͙ͪ͊ͤͼ͊ ̇˻˨

ERF: ͙ ͡͡Όͫͭͪ͊ͼ͙Ύ



PUE:ͭ ͊͟ ͫͦ͟͡Έͦ͟ ͔͗ΚΦΦ

Åˮ ͔͔͙ͣͪͤ͘Ύ ͙ ͔΅͔ ͪ͊͘ ͙͔͔͙ͣͪͤ͘Ύ

ÅGreenGrid White Paper #26: Energy 
measurement survey results analysis



˿;͔ͭ ͊͘ Ή͔͙ͭͪ͟͡;͔͍ͫͭͦΥ ͔͙͒ͭ͊͊͘͡ͼ͙Ύ  
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BMS ͙  ͎ͣͤͦͦ ͫ;͔ͭ;͙͍ͦ͟ Ή͔ͭͪͦ͟͡Ή͔͎͙͙ͤͪΥ 
PUE ͍  ͔ͪ͊͡Έͤͦͣ ͣ͊ͫ΄͔ͭ͊͋ ͍͔͔͙ͪͣͤ


