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Introduction

• History: the U.S. EPA ENERGY STAR program released 
its v4.0 computer specification in July 2007, establishing 
idle mode power consumption limits for the first time

• The Challenge: how much more efficient could desktop 
computers become without sacrificing performance?

• Funder: California Energy Commission’s (CEC) Public 
Interest Energy Research Program (PIER)

• Goal: To achieve state of the art energy efficiency in 
desktop computers for office applications by working with 
manufacturers to assemble, test and demonstrate 
innovative designs
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Current ENERGY STAR v4.0 specification and 
data set used to establish it

Note that 40 watts idle was readily achievable by multiple designs in 2006-2007.  Could we go lower?

~40 Watts
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Scope and objective of this research

The objective of this project was to develop the 
following two desktop computer systems: 

1. A market-ready computer system that 
meets a currently accepted retail price point
for a desktop computer 

2. An “ultimate efficiency” computer system 
that achieves the best combination of 
efficiency and performance regardless of 
cost
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Another way to envision this project…

+ =

Desktop form factor Laptop energy 
efficiency

Highly efficient, smaller 
form factor 
desktops?
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Why focus on PC energy efficiency?

Percent Growth of Residential Energy End Uses
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Identifying best available technology for office 
productivity desktop computers

Outreach to 
platform/processor 

designers Intel, AMD, 
Via Technologies

Integrate wide assortment 
of components on 
efficient platforms to 
test for most efficient 
component selection

Conduct
performance/capability 

testing using industry 
standard benchmarking 

tools

Select most efficient 
“market-ready” and 
“ultimate efficiency”

desktops
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Process for achieving savings from various 
components (some are synergistic)

1. Major savings first achieved by choosing mobile on desktop processors 
and motherboards optimized for efficiency

2. Then hard drives and memory components chosen to minimize load

3. Then the most efficient fan selected for the cooling load needed

4. Lastly, the power supply was properly (right) sized to the expected load 
and selected for maximum efficiency at that load 
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Selection of components
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Idle mode energy consumption is dominant, 
even with some use of power management
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Major savings across active, idle and sleep 
modes
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Conclusions

• Wide range of desktop platforms from different vendors 
and highly efficient component choices with can be used 
today (< $50 incremental cost at retail with small 
quantity purchase ) to create efficient office productivity 
desktops with energy use about half of what is required by 
ENERGY STAR v4.0

• Incremental cost of more efficient components < $50 with 
payback in the first 2 to 3 years of operation

• Technology exists today to exceed ENERGY STAR’s
already stringent v4.0 desktop targets by over 60% by 
using mobile-on-desktop platforms , systems that look 
and perform like desktops but with the power profile of a 
laptop
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Questions

• Thank You!
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Computer power supply efficiency has improved great ly, but 
power supplies are also getting much larger
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Key results:  lowest power consuming model 
had second best benchmark score/kwh

Annual Energy and Idle Power of Various Computers  
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15% to 40% less power use than ENERGY STAR in idle 
and big savings when actively processing

Active Mode Power Consumption While Running SYSmark  2007 
Preview Office Productivity Scenario (W)
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Market-Ready Desktop Computer

~$50 more based on additional retail cost of components we purchased, with a simple 
payback easily within the lifetime of the computer (2 to 4 years)
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Market-Ready Desktop Energy Profile
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Ultimate efficiency desktop computer
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Even efficient video cards still double the 
power consumption of an efficient PC

Market Ready Energy Efficienct Desktop PC with 

3D Capabilities
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