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Agenda

ENERGY STAR

* Introductions
« Status of current Version 5.1 ENERGY STAR
Displays specification
 Review of December 2010 Discussion Guide
topics
— Scope
— Novel products and technologies
— GHG emissions

Next Steps
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ENERGY STAR

ENERGY STAR

« ENERGY STAR is the government-backed national
symbol for energy efficiency
— Started in 1992

— ldentifies products in almost 60 categories that use less
energy without sacrificing quality or performance

 For office equipment, specifications (new and revised) are
developed jointly between the US EPA and European
Commission

« GOAL: Reduce greenhouse gas emissions through
large win-win-win opportunities with today’'s energy
efficient technologies and practices
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Current Specification

ENERGY STAR

 The Version 5 ENERGY STAR Displays
specification was published on March 30, 2009

— Requirements for displays less than 30" became effective
October 30, 2009

— Requirements for displays 30" to 60" became effective
January 30, 2010

— Version 5.1 was published on January 1, 2011 to
incorporate ENERGY STAR Third-party Certification
requirements and other necessary changes.

« 28 manufacturing partners have qualified over 900
models

« Continuously increasing product qualification rate
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Presentation Notes
Reference Version 5.1 and not 5.0, as the published data is March 30, 2009 for V5.1
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ENERGY STAR Qualified Displays

ENERGY STAR
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* Qualified data as of December 2010.
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Presentation Notes
Data as of 12/2010
Qualified count continues to grow
Today there are over 1,000 qualified displays


»
ENERGY STAR Qualified Display
Technology

B LED backlighting, IPS LCD, OLED, TN LCD,
IPS LCD, CCFL backlighting

W LED backlighting, TN LCD

M Plasma
« LED backlighting, LCD *34% No backlighting

. categorization
m CCFL Backlighting
. I LED backlighting

 LCD, CCFL backlighting

[ LCD

B TN LCD, CCFL backlighting

Backlighting
W LCD, TN LCD, CCFL backlighting .31 % LED baCkllghtlng

® LED backlighting, LCD, TN LCD *35% CCFL backlighting
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Backlighting  Terminology 
CCFL-Cold Cathode Fluorescent Lamps 
LED- Light Emitting Diode 
LCD- Liquid Crystal Display 
TN LCD- Twisted Nematic Liquid Crystal Display 
IPS LCD- In plane switching Liquid Crystal Display
OLED- Organic Light Emitting Diode 
CRT- Cathode Ray Tube (No displays with CRT technology qualified. This is mainly due to the maturity of the CRT technology, decrease in market demand and the prevalence of newer and more efficient display technologies.)  
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Comparison with TV specification orfFC

ENERGY STAR

ENERGY STAR Displays Televisions

Requirement Version 5.1 Version 5.3

*Diagonal Screen Size < 30 inches *Viewable Screen Area (A) < 275.0
Resolution <= 1.1 MP; Pmax = 6*(MP) + 0.05*(A) + 3 Pon_max=(0.130 x A) + 5.0
Resolution > 1.1 MP; Pmax = 9*(MP) + 0.05*(A) + 3 +275.0 < Viewable Screen Area (A) < 1068.0

*Diagonal Screen Size 30-60 inches *\Viewable Screen Area (A) > 1068.0
All Resolutions; Pmax = 0.27*(A) + 8 Pon_max=108.0
Off Mode Power Less than or equal to 1.0 W. N/A

* ENERGY STAR Test Method for
Televisions, Rev. Aug-2010

*ENERGY STAR Test Method for Displays,

Rev. Aug-2010 . i ) L
Test *VESA Flat Panel Display Measurements CEA.2.037' Determination of
: Television Average Power
Protocol (FPDM) Standard, Version 2.0 Consumbtion
-IEC 62087, Ed 2.0 IEC 62087 Ed 2.0
+IEC 62301, Ed 1.0 “[EC 62301 Ed 1.0
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Display Product Complexity

ENERGY STAR

. HDMI r— S
* DisplayPort Dimming
o * ABC
o * Occupancy
» Other Sensor
* Other
Connectivity ManP:gvéi:em J
User , .
Interfaces Peripherals
* Remote .
* Touch Scree . Speaker
* Other » Keyboards
N * Other )

Displays are evolving into highly integrated and complex products.

Testing issues and power allowances will be addressed and evaluated
during the specification revision
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ENERGY STAR

Discussion Topics
Overview
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Resolution and Screen Area

ENERGY STAR

 Assess whether resolution can be removed as a

factor in determining power allowances to make
the ENERGY STAR Displays and Televisions
requirements more consistent

« Analysis suggests that it is feasible to remove
resolution as a factor

— Evaluated predicted power consumption as a function

of screen area vs. as a function of both screen area
and resolution

— Variation was approximately 2%. Mean absolute error
of 0.05 watts
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Power Consumption for Qualified
Displays Less than 30”
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Power consumption and maximum allowed power as a function of screen area and resolution 


Power Prediction for Displays
Less than 307 ENERGY STAR

i P vt Pradiction as a Function of S5creen Area

Reported On-Mode Power

W ' linear [Power Prediction as a Function of Screen Area and Resolution)

28 = Linear {Poweer Prediction as a Function of Resolution )

Power [Watts)

LU b2 10 %0 1] 250 Bl 250

Screen Area (5q. inches)
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Resolution and Screen Area

ENERGY STAR
i Reported On-Mode Power
40
# Power Prediction as a Function of Resolution -
35 —
M Power Prediction as a Function of Screen Area -
30 —
E A Power Prediction as a Function of Screen Area
25 .
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_E_z o |~ Pmax per ENERGY STAR V5.0 9
S
Q
315
Q
a.
10
5
0

23.5 52  103.3 1455 170.8 206.7 2358 265.3 311.3
Screen Area (Sq. inches)

If the calculation for maximum On Mode power consumption were

based solely on screen area, the majority of existing qualified models
would continue to meet Version 5.1 requirements.
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Statistical details available. 
Regression Analysis
Correlation R2
Mean Absolute Error (Watts)
Full Model
On –Mode Power (Dependent), Resolution (Independent) and Screen Area (Independent)
68%
2.69
Reduced Model A
On-Mode Power (Dependent), Screen Area (Independent) and Resolution (fixed)
66%
2.74
Reduced Model B
On-Mode Power (Dependent), Resolution (Independent) and Screen Area (fixed)
62%
2.95


Resolution and Screen Area

ENERGY STAR

« Some stakeholders feel that removing resolution
from the formulation is not reasonable — some
products may no longer qualify for ENERGY STAR

« Other stakeholders stated that the power
consumption for displays is mainly associated with
screen area and backlight intensity, not the number
of pixels

« Some other stakeholders stated that displays with
reflected light have very low power consumption
levels — levels should not be based on display

technology
SEPA 14



Automatic Brightness Control

ENERGY STAR

Power( Watts)

50 * Test Luminance = 175Cd/m2 or 200Cd/m2 -
27.1cd/m2 at Olux and 30.1cd/m2 at Olux
40
" ——. Bttt | il 42 displays qualified
== —— with ABC enabled by
20 ‘ default
Al A
- e 28 4 5 3 8 8 8 /8 23 5 8 8 8 8 3—
mPL w Delta between PON and PL ® Delta between PH and PON —Pmanx {per ENERGY STAR V5.0) * Test Lumi ZOOCd/ )
— est Luminance = m -

Only 12 displays
took advantage of
the ABC allowance
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Power( Watts)

50

27.1cd/m2 at Olux and 30.1cd/m2 at 300lux

mPL  wmDeltabetweenPONandPL  mDeltabetweenPH and PON  —Pmax (per ENERGY STAR V5.1)



Automatic Brightness Control

ENERGY STAR

* There is significant variability in ABC implementations
— More data is needed to support this observation
« Stakeholders noted that variability in ABC implementations

makes performance evaluation difficult

« What are the difficulties with performance evaluation when a display
has ABC is enabled by default?

 What are some alternative approaches to evaluating the
real energy savings from the ABC features?

EPA is interested in obtaining stakeholder

feedback regarding ways to standardize implementation
of ABC in display testing.
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Automatic Brightness Control

ENERGY STAR

« QOther stakeholders commented that the variation might be
associated with the test method and not the ABC feature

— How can EPA modify the test method to eliminate the variation in
results?

» Test conditions must be revised to ensure reliable and
repeatable results
— Should the ambient light conditions (0 and 300 lux) be re-visited?
— Should a default test luminance be explored?

« What is the variation of testing at different laboratories?

How can EPA create a more thorough approach to

testing the ABC functionality?
SEPA 17



Default Test Luminance
(Professional Displays)

ENERGY STAR

* There is a direct and increasing relationship
between default test luminance and On Mode
Power

« Setting a default test luminance would allow for
fair comparisons between products

 The inclusion of a test luminance level will
further harmonize the ENERGY STAR Displays
and Televisions test methods
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Presentation Notes
The default luminance may be either:
A percentage of the maximum luminance, or 
Reported at different points, or 	
Other 



Default Test Luminance
(Professional Displays)

ENERGY STAR

Average Power Consumption as a Function of Default
Luminance and Screen Size

350

300

250

200

150

Average Power (Watts)

100 —

50 +

0

50to 150 150to 250 250to350 350to450 450to550 550to650 650to 750

Luminance Range (cd/m2)

30" m40" m42" m46" m47" m52" m60" X Average Power

Both, Luminance and Screen Area, have a positive

correlation with power consumption
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Default Test Luminance
(Professional Displays)

ENERGY STAR

« Stakeholders proposed setting thresholds for default
test luminance as a percentage of the maximum
display luminance

— As per ENERGY STAR and EC TV approaches
— Avoid artificially low power consumption test results based
on very low default luminance

« Some stakeholders believe that a default test
luminance requirement would:

— No longer be an incentive for manufacturers to employ a
forced menu approach

— Products would ship at maximum brightness, and users
would not be likely to reduce brightness, so products
would consume more energy

wEPA 20
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The default luminance may be either:
A percentage of the maximum luminance, or 
Reported at different points, or 	
Other 



Test Method Updates

ENERGY STAR

« Last revised August, 2010 for use by third-party
laboratories

« Evaluate new edition (2.0) of IEC-62301 for measurement
of Sleep Mode and Off Mode power consumption

« Evaluate testing of features such as touch screens, USB
poOwer sources, or presence sensors that are either
becoming more prevalent in the market or offer opportunity
for greater efficiency.

* Opportunity for further revisions & clarifications during this
specification revision process

EPA welcomes stakeholder feedback on the current ENERGY STAR

Displays Test Method & possible additions
wEPA 21




Additional Topics for V6

ENERGY STAR

* Implement 1.0 W Sleep Mode power limit, as
previously specified in Version 5.1 Tier 2

« Evaluate requirements for testing and reporting of
Power Factor

« Evaluate requirements for high-efficiency user
settings (e.g., a “dim display” option to turn off
backlight after 10 minutes of idle)

« What constitutes ‘high performance displays’?
— Should requirements be established for these Displays?
— How does viewing angle relate to power consumption?

EPA welcomes stakeholder feedback on these or other topics

%EPA 22
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Scope: Modular Displays

 How are modular displays
typically installed and operated?

« Are modular displays typically self
contained or are multiple
enclosures and power-consuming
devices required for operation?

 What are the most important
considerations for testing?

EPA welcomes stakeholder comments on the inclusion and testing of

modular displays
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Presentation Notes
Inquire regarding the prevalence of these display products in the market
Prysm 
http://prysm.com/about_lpd.html
NEC
http://www.necdisplay.com/Products/Product/?product=a193d5b5-e52c-4a15-ac61-5cff3ee37df2
Mitsubishu Diamond Vision
http://www.crunchgear.com/2009/10/08/mitsubishis-modular-diamond-vision-oled-system-demoed/
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Scope: KVM & Zero-client

ENERGY STAR

- KVM devices (Keyboard/Video/Mouse) “ \Wa e
 Control multiple computers with a
single keyboard, monitor, and mouse  |z==- C; ?@

« Zero Client
« Power Over Ethernet (PoE)
« No CPU

EPA welcomes stakeholder comments on the inclusion and testing
of KVM and Zero Client devices:

What additional hardware is required for device operation?

To what extent does the additional hardware increase power
consumption?
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KVM Devices
OmniView LCD Rack Consoles
http://www.belkin.com/kvm/console/
Matrox Extio F2408 Optical Extender
http://www.matrox.com/graphics/en/products/kvm/extio/extiof2408/?utm_campaign=Extio_2408_PR_Web&utm_medium=PR_Web&utm_source=PRWeb#close
Zero Client: http://ts.fujitsu.com/products/deskbound/zero_clients/dz22-2.html




GHG Emissions

ENERGY STAR

 EPA Is evaluating opportunities to provide
incentives to manufacturers that engage in GHG

reporting and reduction activities

— EPA is considering how to respond to consumer interest in other
environmental benefits beyond just use phase

— guard against unintended consequences where non use phase
GHG impacts are similar to or exceed use phase impact

* Interested in identifying activities manufacturers
are engaged in to reduce global warming gas

emissions
— Especially NF3,SF6 and CF4
— Examining emissions associated with the supply chain
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GHG Emissions

ENERGY STAR

— Interested in getting input on existing or draft international

efforts to

» Existing requirements to certify 90% emission control or
destruction of GHG emissions associated with fluorinated

compounds
« WRI protocols and ISO standards in development

» Reporting emissions using the IPCC methodology

What can EPA do to assist manufacturers with

Highlighting activities relating to GHG emissions?

<EPA 26



What's Next?

ENERGY STAR

 EPA is interested in working with stakeholders to
assemble data on non-qualified products, to address
the following:
— Effectiveness of Automatic Brightness Control

— Default test luminance requirements for displays greater
than 30"

— Test procedures for advanced features & functionality
— Inclusion of new product types

« Continue to assess new performance criteria

« Establish location and time for future face-to-face
stakeholder meeting in Spring/Summer 2011
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Open Comment

ENERGY STAR

« EPA would now like to open up the line for any
general comments from stakeholders.
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References and Resources

ENERGY STAR

« ENERGY STAR Displays specification revision:
https://www.energystar.gov/index.cfim?c=revisio
ns.display spec

* Version 5.1 ENERGY STAR Displays
specification:
https://www.energystar.gov/ia/partners/product
specs/program_reqs/Displays Program Requir
ements.pdf
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https://www.energystar.gov/index.cfm?c=revisions.display_spec
https://www.energystar.gov/index.cfm?c=revisions.display_spec
https://www.energystar.gov/ia/partners/product_specs/program_reqs/Displays_Program_Requirements.pdf
https://www.energystar.gov/ia/partners/product_specs/program_reqs/Displays_Program_Requirements.pdf
https://www.energystar.gov/ia/partners/product_specs/program_reqs/Displays_Program_Requirements.pdf

Thank You!

ENERGY STAR
Christopher Kent Verena Radulovic
EPA, ENERGY STAR EPA, ENERGY STAR
(202) 343-9046 (202) 343-9845
Kent.Christopher@epa.gov Radulovic.Verena@epa.gov
Nina Ruiz Bizhan Zhumagali
ICF International ICF International
(914) 997-0587 (202) 572-9448
nruiz@icfi.com bzhumagali@icfi.com
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