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APC TradeOff Tools™

● Simple, automated tools to support specific planning decisions 

● Use only those that apply – many projects will not involve 
the hard questions they address

Energy Efficiency Calculator 
Impact of power and cooling approaches 
on energy cost

Capital Cost Calculator
Impact of physical infrastructure design 
choices on capital cost

InRow™ System Selector
Impact of preferences and constraints on recommended 
containment approach

AC vs. DC Calculator
Impact on efficiency of various AC & DC   
power distribution architectures

Power Sizing Calculator
Impact of server and storage configurations on IT 
load capacity and required utility input power

Carbon Calculator
Impact to changes in data center 
efficiency on carbon footprint

Virtualization Energy Cost Calculator
Impact of server virtualization and data    
center design choices on energy savings

UPS Efficiency Comparison Calculator
Impact of UPS efficiencies on energy costs                 
and carbon footprint

IT Carbon & Energy Allocation Calculator 
Impact of efficiency, load characteristics, and   
location on energy and carbon allocation for IT users

InRow™ Ancillary IT Equipment Cooling Calculator 
Impact of IT, cooling, & room characteristics on ability for 
row-based cooling to support ancillary IT loads

Free tools at http://tools.apc.com

http://tools.apc.com/
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Simplicity in tool design

● One-screen user interface

● Standardized template

● Users enter their unique data

● Instant output allows for rapid creation of 
“what if” scenarios
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Capacity           
Budget            
Growth plan 
Criticality   
Efficiency                 
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Where do the tools come in?

142

At the beginning 
of the planning process

White Paper

http://www.apc.com/wp?wp=142
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What would I need to do to hit a 
specific efficiency target ?

How much power do I need at the 
service entrance to support my IT load

What is the capital cost 
of different alternatives

?

?

What impact will my virtualization 
project have on my PUE ?

Should I build out 
now or in phases ?

What density should I plan, 
based on my IT plan ?

Difficult questions can affect or delay 
critical planning decisions
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Data Center Efficiency Calculator

● Estimate annualized data center efficiency 
of new or existing data center
● Power usage effectiveness (PUE)
● Data center infrastructure efficiency  (DCiE)

=

● See the efficiency curve of the data center 

● Determine efficiency impact of design 
decisions
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● Oversizing of power and cooling equipment

● Pushing cooling systems to cool densities higher than they were 
designed for

● Ineffective room layout

● Redundancy (for availability)

● Inefficiency of power and cooling equipment

● Inefficient operating settings of cooling equipment

● Clogged filters – air or water filters

● Lack of economizer modes in the cooling system

● Raised floor clogged with wires

Data Center Efficiency Calculator
Energy cost drivers
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● Patent pending method for aggregating device data and inputs to estimate 
PUE or DCiE

● Based on measured and estimated device loss data
● Fixed losses
● Proportional losses
● Square losses

● Accounts for circular energy flows

● Relevant white papers
● #113 – Electrical Efficiency Modeling for Data Centers
● #154 – Electrical Efficiency Measurement for Data Centers

Data Center Efficiency Calculator
Methodology
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Data Center Efficiency Calculator
Assumptions

● Location: St. Louis, MO

● 7kW / rack average density

● 18” raised floor with 6” cable obstruction 

● Device sizing per unit of rated data center capacity
● Humidifier = 1
● CRAC / CRAH = 1.2 to 1.4
● UPS = 1.3 to 1.4
● PDU = 2.5
● Distribution wiring = 3
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http://www.apc.com/tool/?tt=6

Data Center Efficiency Calculator
Demonstration

http://www.apc.com/tool/?tt=6
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Data Center Capital Cost Calculator

● Quickly set budget expectations 

● Decide priority among competing IT 
requirements
● Capacity
● Budget
● Growth plan
● Criticality
● Efficiency 

● Rough order of magnitude cost estimate    
(+/- 20%)

● Not a quoting tool!
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Data Center Capital Cost Calculator
Capital cost drivers

● Data center design capacity

● Redundancy level

● Installation labor rate

● % Deployed capacity

● Data center location

● Power density

● Cooling architecture
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● Costs derived from actual configuration costs, quotes 
from 3rd party suppliers & partners

● Cost trend lines based on at least 2 capacity points 
(40kW and 3MW)

● Cost trend lines based on at least 2 density points 
(1kW/rack and 15kW/rack)

● All subsystem costs are either $/W, $/sq ft, or $/rack
● Sizing multipliers
● Redundancy multipliers
● Density multipliers
● Capacity multipliers
● Scalability factors

Data Center Capital Cost Calculator
Methodology
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Data Center Capital Cost Calculator
Assumptions

● Data center size based on 27 sq ft / rack (2.5 sq m / rack)

● Country-specific labor rates from US Dept of Labor, Bureau of Labor 
Statistics, January 2008 report

● Currency conversions based on data from http://oanda.com

● Elements with no scalability:
● Engineering design
● Perimeter CRAC / CRAH materials & labor
● Chilled water pumps and piping materials & labor
● Fire detection / suppression materials & labor
● Raised floor materials & labor
● Security system materials & labor
● Lighting materials & labor
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http://www.apc.com/tool/?tt=4

Data Center Capital Cost Calculator
Demonstration

http://www.apc.com/tool/?tt=4
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Additional information

114 – Implementing Energy Efficient Data Centers

126 – An Improved Architecture for High Efficiency, 
High Density Data Centers

154 – Electrical Efficiency Measurement 
for Data Centers

142 – Data Center Projects:  System Planning

Data Center Efficiency Calculator

Data Center Capital Cost Calculator

™

Browse all APC white papers 

Browse all APCTradeOff Tools™(tools.apc.com)

http://www.apc.com/wp?wp=114
http://www.apc.com/wp?wp=126
http://www.apc.com/wp?wp=154
http://www.apc.com/tool/?tt=6
http://www.apc.com/tool/?tt=4
http://www.apc.com/prod_docs/results.cfm?DocType=White%20Paper&Query_Type=10
http://www.apc.com/prod_docs/results.cfm?DocType=Trade-Off%20Tool&Query_Type=10
http://www.apc.com/wp?wp=142
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