
    

ООО «АКВА ТЕХНОЛОДЖИС»    Эксклюзивный представитель в России 

Совокупная Стоимость Владения ЦОД 
Пути оптимизации TCO 



CAPEX VS OPEX 
 

 30% VS 70% 

Capex 
– проектирование 
– приобретение, доставка, 
монтаж и пусконаладка 
оборудования 
вспомогательных систем, 
обеспечивающих 
работоспособность 
оборудования; 
– первичное обучение 
персонала. 

OPEX: 
– сервисное обслуживание 
– потребляемые энергоресурсы 
(электроэнергия, топливо); 
– содержание персонала, 
обеспечивающего 
работоспособность 
оборудования; 
– страхование; 
– инфраструктура  
– модернизация и утилизация  
 
 
 



Куда расходуется электроэнергия? 

Compressor Energy 
(kWh) 

Самый большой потребитель электроэнергии после IT оборудования это 
компрессора.  

3 


Диаграмма1

		IT Load

		Data Hall Lighting

		UPS Losses

		Switchgear & Cable Losses

		Transformer Losses

		VSD Losses

		Generator Ancillaries

		Tx no load losses

		Miscellaneous

		Fan Power

		Chiller Power

		Pump Power

		Humidification Power



Annual  Energy Consumption 
Typical Site: Chillers + CRACs 
PUE: 2.0
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Data Summary

		ANNUAL POWER CONSUMPTION PER HALL PER YEAR - does not include Comms/VAR or ancillary areas

		Job		u12157/001

		Client		Wynyard Data Centre				Date		10/21/09

		Calcs By		PL				Rev		0

										SINGLE DATA HALL

		TOTAL POWER REQUIRED								FAN POWER								CHILLER POWER - DEHUMIDIFICATION								PUMP POWER - DEHUMIDIFICATION								CHILLER POWER - COOLING								PUMP POWER - COOLING								HUMIDIFICATION

										Amended to suit figures from IST.  Refer doc: Fan Power Post IST

		Energy Price		£ / kWh		0.09												Chiller COP		2.5						Pump Power		kW		160.0				Chiller COP		2.5						Pump Power		kW		160.0

										Simulated Dirty Filter during commissioning

		Year		Target Condition						Supply Fan
Absorbed Power
6 Fans		Supply Fan
Absorbed Power
8 Fans		Supply Fan Annual Power Consumption				Year		Total Cooling For DeHumidification		Power For DeHumidification				Year		Operational Hours		Power For DeHumidification				Year		Total Cooling For DeHumidification		Power For DeHumidification				Year		Total Cooling For DeHumidification		Power For DeHumidification				Year		Target Condition

				Power Req'd		OP EX

				kWh		£				kW		kW		kWh						kWh		kWh						kWh		kWh						kWh		kWh						Hours		kWh						kWh

		NC DSY		933,200		83,988				15.68		9.38		657,657				NC DSY		51,250		20,500				NC DSY		20		3,200				NC DSY		13,116		5,247				NC DSY		33		5,280				NC DSY		26,696

		NC TRY		928,684		83,582												NC TRY		23,063		9,225				NC TRY		9		1,440				NC TRY		28,465		11,386				NC TRY		50		8,000				NC TRY		26,356

		B 1998		905,145		81,463				Extract Fan
Absorbed Power
6 Fans		Extract Fan
Absorbed Power
8 Fans		Extract Fan Annual Power Consumption				B 1998		17,938		7,175				B 1998		7		1,120				B 1998		558		223				B 1998		1		160				B 1998		24,190

		B 1999		935,294		84,176												B 1999		79,438		31,775				B 1999		31		4,960				B 1999		837		335				B 1999		3		480				B 1999		25,467

		B 2000		903,074		81,277												B 2000		7,688		3,075				B 2000		3		480				B 2000		1,116		447				B 2000		4		640				B 2000		26,156

		B 2001		933,341		84,001												B 2001		69,188		27,675				B 2001		27		4,320				B 2001		279		112				B 2001		1		160				B 2001		28,797

		B 2002		906,662		81,600				kW		kW		kWh				B 2002		28,188		11,275				B 2002		11		1,760				B 2002		0		0				B 2002		0		0				B 2002		21,350

		B 2003		975,986		87,839				5.35		3.06		214,620				B 2003		169,125		67,650				B 2003		66		10,560				B 2003		837		335				B 2003		3		480				B 2003		24,684

		B 2004		926,583		83,392												B 2004		66,625		26,650				B 2004		26		4,160				B 2004		558		223				B 2004		2		320				B 2004		22,953

		B 2005		937,795		84,402												B 2005		87,125		34,850				B 2005		34		5,440				B 2005		1,674		670				B 2005		4		640				B 2005		23,918

		B 2006		932,531		83,928												B 2006		66,625		26,650				B 2006		26		4,160				B 2006		3,907		1,563				B 2006		11		1,760				B 2006		26,121

		B 2007		894,007		80,461												B 2007		0		0				B 2007		0		0				B 2007		558		223				B 2007		2		320				B 2007		21,410

		Max		975,986		87,839												Max		169,125		67,650				Max		66		10,560				Max		28,465		11,386				Max		50		8,000				Max		28,797

				kWh		£														kWh		kWh						kWh		kWh						kWh		kWh						Hours		kWh						kWh

		Fan load as a precentage of total		89%





Chart Data

		POWER CONSUMPTION		Base Solution		Free Cooling Solution

				MWh		MWh

		Mechanical Plant Power		7727		976

		Data Hall Equipment Power		20075		20075

		Free Cooling HVAC Systems Power		976		976

		Additional Power Above Free Cooling System		6751		0

		Total Power		27801		21051

		COST		Base Solution		Free Cooling Solution

		0.09		£000s		£000s

		Mechanical Plant Cost		695		88

		Data Hall Equipment Cost		1807		1807

		Free Cooling HVAC Systems Cost		88		88

		Additional Costs Above Free Cooling System		608		0

		Total Power		2502		1895

		CO2 Emissions		Base Solution		Free Cooling Solution

		0.422		tonne		tonne

		Mechanical Plant Emissions		3261		412

		Data Hall Equipment Emissions		8472		8472

		Free Cooling HVAC Systems Emissions		412		412

		Additional Emissions Above Free Cooling System		2849		0

		Total Power		11732		8883





PUE Calc

		MECHANICAL AND ELECTRICAL SYSTEM AND COMPONENT LOSSES PUE CALCULATION

		Element		Energy Consumption		Energy Consumption

				PUE = 1.2		PUE = 2.0

				(MWh/year)		(MWh/year)

		IT LOAD

		IT Load		80,299		80,299

		ELECTRICAL LOSSES

		Data Hall Lighting		506		749

		UPS Losses		7,733		11,185

		Switchgear & Cable Losses		130		192

		Transformer Losses		1,686		1,564

		VSD Losses		0		0

		Generator Ancillaries		49		72

		Tx no load losses		157		1,564

		Miscellaneous		563		832

		sub total		10,824		16,158

		MECHANICAL LOSSES

		Fan Power		4,331		10,471

		Chiller Power		392		49,009

		Pump Power		92		4,083

		Humidification Power		143		48

		sub total		4,958		63,611

				3		0

		POWER SUMMARY

		Total Power Consumption per year (MW/h)		96,081		160,068

		PUE SUMMARY

		PUE		1.197		1.993

		PUEm*		0.0617		0.7922

		*  Used to compare NDY solution against EYP DCD 2008 award entry solution.   EYP define PUEm as the electrical input required to service the mechanical systems divided by the NET tech IT load.





PUE Calc

		



Annual Energy Consumption 
DAO - PUE 1.16



		



Annual  Energy Consumption 
ChW + CRACs - PUE 2.0





Куда расходуется электроэнергия? 

Даже при использование 
Чиллера с естественным 
охлаждением, главным 
потребителем В ЦОД 
после IT оборудования 
остаются компрессора. 
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Куда расходуется электроэнергия? 

Compressor 
Energy (kWh) 

Потребление электроэнергии компрессорами можно значительно 
уменьшить используя Воздушные Экономайзеры Оазис.  
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Annual Energy Consumption 
Best Practice: Direct Air Optimisation 
PUE: 1.2
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Data Summary

		ANNUAL POWER CONSUMPTION PER HALL PER YEAR - does not include Comms/VAR or ancillary areas

		Job		u12157/001

		Client		Wynyard Data Centre				Date		10/21/09

		Calcs By		PL				Rev		0

										SINGLE DATA HALL

		TOTAL POWER REQUIRED								FAN POWER								CHILLER POWER - DEHUMIDIFICATION								PUMP POWER - DEHUMIDIFICATION								CHILLER POWER - COOLING								PUMP POWER - COOLING								HUMIDIFICATION

										Amended to suit figures from IST.  Refer doc: Fan Power Post IST

		Energy Price		£ / kWh		0.09												Chiller COP		2.5						Pump Power		kW		160.0				Chiller COP		2.5						Pump Power		kW		160.0

										Simulated Dirty Filter during commissioning

		Year		Target Condition						Supply Fan
Absorbed Power
6 Fans		Supply Fan
Absorbed Power
8 Fans		Supply Fan Annual Power Consumption				Year		Total Cooling For DeHumidification		Power For DeHumidification				Year		Operational Hours		Power For DeHumidification				Year		Total Cooling For DeHumidification		Power For DeHumidification				Year		Total Cooling For DeHumidification		Power For DeHumidification				Year		Target Condition

				Power Req'd		OP EX

				kWh		£				kW		kW		kWh						kWh		kWh						kWh		kWh						kWh		kWh						Hours		kWh						kWh

		NC DSY		933,200		83,988				15.68		9.38		657,657				NC DSY		51,250		20,500				NC DSY		20		3,200				NC DSY		13,116		5,247				NC DSY		33		5,280				NC DSY		26,696

		NC TRY		928,684		83,582												NC TRY		23,063		9,225				NC TRY		9		1,440				NC TRY		28,465		11,386				NC TRY		50		8,000				NC TRY		26,356

		B 1998		905,145		81,463				Extract Fan
Absorbed Power
6 Fans		Extract Fan
Absorbed Power
8 Fans		Extract Fan Annual Power Consumption				B 1998		17,938		7,175				B 1998		7		1,120				B 1998		558		223				B 1998		1		160				B 1998		24,190

		B 1999		935,294		84,176												B 1999		79,438		31,775				B 1999		31		4,960				B 1999		837		335				B 1999		3		480				B 1999		25,467

		B 2000		903,074		81,277												B 2000		7,688		3,075				B 2000		3		480				B 2000		1,116		447				B 2000		4		640				B 2000		26,156

		B 2001		933,341		84,001												B 2001		69,188		27,675				B 2001		27		4,320				B 2001		279		112				B 2001		1		160				B 2001		28,797

		B 2002		906,662		81,600				kW		kW		kWh				B 2002		28,188		11,275				B 2002		11		1,760				B 2002		0		0				B 2002		0		0				B 2002		21,350

		B 2003		975,986		87,839				5.35		3.06		214,620				B 2003		169,125		67,650				B 2003		66		10,560				B 2003		837		335				B 2003		3		480				B 2003		24,684

		B 2004		926,583		83,392												B 2004		66,625		26,650				B 2004		26		4,160				B 2004		558		223				B 2004		2		320				B 2004		22,953

		B 2005		937,795		84,402												B 2005		87,125		34,850				B 2005		34		5,440				B 2005		1,674		670				B 2005		4		640				B 2005		23,918

		B 2006		932,531		83,928												B 2006		66,625		26,650				B 2006		26		4,160				B 2006		3,907		1,563				B 2006		11		1,760				B 2006		26,121

		B 2007		894,007		80,461												B 2007		0		0				B 2007		0		0				B 2007		558		223				B 2007		2		320				B 2007		21,410

		Max		975,986		87,839												Max		169,125		67,650				Max		66		10,560				Max		28,465		11,386				Max		50		8,000				Max		28,797

				kWh		£														kWh		kWh						kWh		kWh						kWh		kWh						Hours		kWh						kWh

		Fan load as a precentage of total		89%





Chart Data

		POWER CONSUMPTION		Base Solution		Free Cooling Solution

				MWh		MWh

		Mechanical Plant Power		7727		976

		Data Hall Equipment Power		20075		20075

		Free Cooling HVAC Systems Power		976		976

		Additional Power Above Free Cooling System		6751		0

		Total Power		27801		21051

		COST		Base Solution		Free Cooling Solution

		0.09		£000s		£000s

		Mechanical Plant Cost		695		88

		Data Hall Equipment Cost		1807		1807

		Free Cooling HVAC Systems Cost		88		88

		Additional Costs Above Free Cooling System		608		0

		Total Power		2502		1895

		CO2 Emissions		Base Solution		Free Cooling Solution

		0.422		tonne		tonne

		Mechanical Plant Emissions		3261		412

		Data Hall Equipment Emissions		8472		8472

		Free Cooling HVAC Systems Emissions		412		412

		Additional Emissions Above Free Cooling System		2849		0

		Total Power		11732		8883





PUE Calc

		MECHANICAL AND ELECTRICAL SYSTEM AND COMPONENT LOSSES PUE CALCULATION

		Element		Energy Consumption		Energy Consumption

				PUE = 1.2		PUE = 2.0

				(MWh/year)		(MWh/year)

		IT LOAD

		IT Load		80,299		80,299

		ELECTRICAL LOSSES

		Data Hall Lighting		506		749

		UPS Losses		7,733		11,185

		Switchgear & Cable Losses		130		192

		Transformer Losses		1,686		1,564

		VSD Losses		0		0

		Generator Ancillaries		49		72

		Tx no load losses		157		1,564

		Miscellaneous		563		832

		sub total		10,824		16,158

		MECHANICAL LOSSES

		Fan Power		4,331		10,471

		Chiller Power		392		49,009

		Pump Power		92		4,083

		Humidification Power		143		48

		sub total		4,958		63,611

				3		0

		POWER SUMMARY

		Total Power Consumption per year (MW/h)		96,081		160,068

		PUE SUMMARY

		PUE		1.197		1.993

		PUEm*		0.0617		0.7922

		*  Used to compare NDY solution against EYP DCD 2008 award entry solution.   EYP define PUEm as the electrical input required to service the mechanical systems divided by the NET tech IT load.





PUE Calc

		



Annual Energy Consumption 
DAO - PUE 1.16



		



Annual  Energy Consumption 
ChW + CRACs - PUE 2.0
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Часов в год Oasis™ IEAC обеспечивает 23°C на холодном 
коридоре  

При расчётной температуре  горячего коридора в 35C 
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EPX only 

 
 
 
 
 
 

Hours run with  
EPX and  

supplementary  
cooling 
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Based on Hot Aisle return air temperature of 35DegC

Shows the performance of the Munters Oasis IEAC unit in various EMEA locations. Using TMY2  hour-by-hour weather data, the chart on the left gives the annual hours of a typical year when mechanical cooling may be eliminated for a Data Center with a 24/7/365 duty cycle

EMEA Locations

Duration by Hours

Hours per year that Oasis EPX can provide 23DegC below for locations around EMEA
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EMEA Locations

% of peak tonnage reduction

% of peak tonnage reduction using Munters Oasis IEC, based on ASHRAE 0.4% WB design condition for various EMEA locations

0.946

0.851

0.922

0.702

0.848

0.993

0.898

0.9

0.65

0.777

0.435



Sheet1 - Table 1

		Location		Percentage of Peak Tonnage Reduction Using IEC Based on ASHRAE 0.4% WB Design Condition for Various European Cities				ASHRAE 0.4% WB Design Condition		Duration IEC meets supply condition of 75DegF *

		London		94.6%				67WB 77MCDB		8667

		Paris		85.1%				71WB 82MCDB		8396

		Berlin		92.2%				68WB 81MCDB		8513

		Barcelona		70.2%				77WB 83MCDB		6474

		Madrid		84.8%				71WB 94MCDB		8180

		Stockholm		99.3%				65WB 74MCDB		8737

		Vienna		89.8%				69WB 83MCDB		8247

		Moscow		90.0%				69WB 78MCDB		8444

		Rome		65.0%				79WB 83MCDB		6178

		Istanbul		77.7%				74WB 82MCDB		6784

		Abu Dhabi		43.5%				87WB 95MCDB		2510

		* Hot Isle Return		Another way of expressing this is 'tonnage reduction gained by using IEC during the ASHRAE 0.4% WB design condition'						100

		* Fan Heat								2

		Location		Duration IEC meets supply condition of 75DegF *		Mech		ASHRAE 0.4% WB Design Condition		Duration IEC meets supply condition of 75DegF *

		London (Gatwick)		8667		93		67WB 77MCDB		8667

		Paris		8396		364		71WB 82MCDB		8396

		Berlin		8513		247		68WB 81MCDB		8513

		Barcelona		6474		2286		77WB 83MCDB		6474

		Madrid		8180		580		71WB 94MCDB		8180

		Stockholm		8737		23		65WB 74MCDB		8737

		Vienna		8247		513		69WB 83MCDB		8247

		Moscow		8444		316		69WB 78MCDB		8444

		Rome		6178		2582		79WB 83MCDB		6178

		Istanbul		6784		1976		74WB 82MCDB		6784

		Abu Dhabi		2510		6250		87WB 95MCDB		2510

		* Hot Isle Return		Another way of expressing this is 'tonnage reduction gained by using IEC during the ASHRAE 0.4% WB design condition'						100

		* Fan Heat								2
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Часов в год Oasis™ IEAC обеспечивает 27°C на холодном 
коридоре 

При расчётной температуре  горячего коридора в 35C 

 
 
 
 
 
 
 
 

Hours run with  
EPX only 

 
 
 
 
 
 

Hours run with  
EPX and  

supplementary  
cooling 

 
 
 
 

Hours of operation per year 
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Hours Chart (2)
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Hours Chart
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Based on Hot Aisle return air temperature of 35DegC

Shows the performance of the Munters Oasis IEAC unit in various EMEA locations. Using TMY2  hour-by-hour weather data, the chart on the left gives the annual hours of a typical year when mechanical cooling may be eliminated for a Data Center with a 24/7/365 duty cycle

EMEA Locations

Duration by Hours

Hours per year that Oasis EPX can provide 23DegC below for locations around EMEA
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EMEA Locations

% of peak tonnage reduction

% of peak tonnage reduction using Munters Oasis IEC, based on ASHRAE 0.4% WB design condition for various EMEA locations
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Sheet1 - Table 1

		Location		Percentage of Peak Tonnage Reduction Using IEC Based on ASHRAE 0.4% WB Design Condition for Various European Cities				ASHRAE 0.4% WB Design Condition		Duration IEC meets supply condition of 75DegF *

		London		94.6%				67WB 77MCDB		8667

		Paris		85.1%				71WB 82MCDB		8396

		Berlin		92.2%				68WB 81MCDB		8513

		Barcelona		70.2%				77WB 83MCDB		6474

		Madrid		84.8%				71WB 94MCDB		8180

		Stockholm		99.3%				65WB 74MCDB		8737

		Vienna		89.8%				69WB 83MCDB		8247

		Moscow		90.0%				69WB 78MCDB		8444

		Rome		65.0%				79WB 83MCDB		6178

		Istanbul		77.7%				74WB 82MCDB		6784

		Abu Dhabi		43.5%				87WB 95MCDB		2510

		* Hot Isle Return		Another way of expressing this is 'tonnage reduction gained by using IEC during the ASHRAE 0.4% WB design condition'						100

		* Fan Heat								2

		Location		Duration IEC meets supply condition of 75DegF *		Mech		ASHRAE 0.4% WB Design Condition		Duration IEC meets supply condition of 75DegF *

		London (Gatwick)		8760		0		67WB 77MCDB		8667

		Paris		8746		14		71WB 82MCDB		8396

		Berlin		8757		3		68WB 81MCDB		8513

		Barcelona		8057		703		77WB 83MCDB		6474

		Madrid		8710		50		71WB 94MCDB		8180

		Stockholm		8760		0		65WB 74MCDB		8737

		Vienna		8758		2		69WB 83MCDB		8247

		Moscow		8753		7		69WB 78MCDB		8444

		Rome		7735		1025		79WB 83MCDB		6178

		Istanbul		8244		516		74WB 82MCDB		6784

		Abu Dhabi		4603		4157		87WB 95MCDB		2510

		* Hot Isle Return		Another way of expressing this is 'tonnage reduction gained by using IEC during the ASHRAE 0.4% WB design condition'						100

		* Fan Heat								2
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Воздушные Экономайзеры vs Чиллера с естественным охлаждением 

 
 
• Низкие капитальные затраты  
 
 

• 40% ниже среднее годовые расходы на 
эксплуатацию 
 
 

• Низкое pPUE от 1,03 до 1,05 по Москве 
 

*based on hypothetical test case 1MW data centre (N+1) 
full details in Cundalls product engineering review, copy available on request 
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Oasis™ Indirect Evaporative Cooler Energy savings vs Chillers 



Прогноз стоимости электроэнергии и воды 

10 



Системы  «Оазис» Munters 
 

Косвенное охлаждение воздуха для ЦОД 
  

Экономия до 70% от стандартных систем холодоснабжения 
 

ООО «АКВА ТЕХНОЛОДЖИС»    Эксклюзивный представитель в России 



ООО «АКВА ТЕХНОЛОДЖИС»    Эксклюзивный представитель в России 
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39°C 

27°C 

Oasis™ Косвенный адиабатический охладитель - запатентованная технология 

Нагретый внешний 
 воздух 

Нагретый воздух выходит из  
системы косвенного охлаждения. 

Outside 

Охлаждённый воздух 
через трубы подается 
обратно в ЦОД 

Наружный воздух 
обтекает трубы снимая 
тепло с воздуха 
идущего по трубам  

Горячий 
коридор 
рециркуляц
ии воздуха 

Холодный 
коридор, 

охлажденный 
воздух идет в 

ЦОД 

Наружный 
воздух Горячий воздух поступает 

в полимерные трубы 
теплообменника для 
сухого охлаждения 
воздуха адиабатическим 
методом 
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Преимущества использования косвенного 
испарительного воздушного охлаждения от 
Компании Munters.  

 

●Уменьшение расходов на электроэнергию до 70% 

●Быстрый и легкий монтаж и ввод системы в эксплуатацию  

●Все системы тестируются при изготовление на заводе 

●Полезная площадь в Дата центрах увеличивается 

●Отказ от воздуховодов в помещении 

●Простое и легкое сервисное обслуживание 

●Более 900 систем Оазис поставлено по всему Миру (Facebook, 
Microsoft, Google, Amazon) 

 



Спасибо за внимание! 


	Слайд номер 1
	CAPEX VS OPEX�� 30% VS 70%
	Куда расходуется электроэнергия?
	Куда расходуется электроэнергия?
	Куда расходуется электроэнергия?
	Часов в год Oasis™ IEAC обеспечивает 23°C на холодном коридоре 
	Часов в год Oasis™ IEAC обеспечивает 27°C на холодном коридоре
	Воздушные Экономайзеры vs Чиллера с естественным охлаждением
	Oasis™ Indirect Evaporative Cooler Energy savings vs Chillers
	Прогноз стоимости электроэнергии и воды
	Слайд номер 11
	Слайд номер 12
	Слайд номер 13
	Преимущества использования косвенного испарительного воздушного охлаждения от Компании Munters.
	Спасибо за внимание!

