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ENERGY STAR Team 

• EPA and DOE operating under Memorandum ofEPA and DOE operating under Memorandum of 
Understanding (MOU) signed in 2009 

• DOE is the lead for writing and updatingg p g 
ENERGY STAR test methods 

• DOE team will provide overview and support ofp pp 
findings related to the test method 
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Methodprogram procedure 
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Timeline of Events 

Nov Dec Sep Jul OctNov 
2007 

Dec 
2009 

Sep 
2010 

Jul 
2011 

Oct 
2012 

Final test 
procedureprocedure 
supplement 
published 

• Supplement to ANSI/ASHRAE Standard 72-2005pp 
• Changes to: 

– Section 6: Apparatus 
S ti  7  T t  P  d  
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– Section 7: Test Procedure 



      

 

Timeline of Events 

Nov Dec Sep Jul OctNov 
2007 

Dec 
2009 

Sep 
2010 

Jul 
2011 

Oct 
2012 

Data 
analysisanalysis 
and 
framework 
document 

bli h dpublished 

• Presents analysis of manufacturer-supplied test results y pp 
• Documents how EPA plans to use the data in the 

development of the specification 
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Timeline of Events 

Nov Dec Sep Jul OctNov 
2007 

Dec 
2009 

Sep 
2010 

Jul 
2011 

Oct 
2012 

Validation 
testing• Conducted validation testing testing 
complete 

• Conducted validation testing 
on 5 refrigerators and 3 
freezers at a third party 
l b  tlaboratory 
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Timeline of Events 

Nov Dec Sep Jul OctNov 
2007 

Dec 
2009 

Sep 
2010 

Jul 
2011 

Oct 
2012 

Draft 1 Test 
Method• Includes changes resulting from Lab R/F Method 
published 

• Includes changes resulting from Lab R/F 
validation testing 

• Incorporates Ultra-Low-Temperature 
Freezers into the test method scope* 

*validation testing not yet performed 
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Draft 1 Test Method Applicabilitypp y 

Laboratory Grade R/F Ultra-Low-Temperature Laboratory Grade R/F Freezers 
Products in 
Scope 

• General purpose lab 
refrigerators 
Blood bank refrigerators 

• Freezers that maintain 
storage temperatures 
bet 70⁰C and• Blood bank refrigerators 

• Pharmacy and 
chromatography refrigerators 

• General purpose laboratory 

between -70⁰C and 
-80⁰C 

p p  y  
freezers 

• -30⁰C Freezers 
• -20⁰C Freezers 

Validation 
Testing 
Complete? 

Yes No 
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Validation Testing – Lab R/Fg 

• Supplement used to inform the test planSupplement used to inform the test plan 
• Testing conducted at a third party laboratory 

from May to July 2011y y 
• Tested a representative sample of the Lab R/F 

market 
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Units Under Test 

UUT Door Type Method of AHAM Vol., ft3 
UUT Door Type Access (approx.) 
Refrigerators 

1 Solid Hinged Front 4 
2 Solid Hinged Front 4 
3 Solid Hinged Front 20 
4 Glass Sliding Front 404 Glass Sliding Front 40 
5 Glass Hinged Front 55 

Freezers 
6 Solid Hinged Above 15 
7 Solid Hinged Front 20 
8 Solid Hinged Front 20 
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Test Setupp 

• Test ConditionsTest Conditions 
– Dry Bulb: 24⁰C ±  1⁰C 
– Wet Bulb: 18⁰C ±  1⁰C 
– Air Currents: ≤ 0.5 m/s 
– Lighting: 800 lux 
– Radiant Heat: Unit faces only white gloss-finished 

surfaces having an average temperature not less than 
⁰C

• UUT filled with un-weighted bare thermocouples
21 121.1 C 
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Approachpp

• Tested in controlled chamber to maintain testTested in controlled chamber to maintain test 
condition requirements 

• Stabilized the units until they reached the Steadyy y 
State condition, then measured energy 
consumption (in kWh) per day 

• Conducted repeatability testing on 1 refrigerator 
and 1 freezer 
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Repeatability Testingp y g 

Te t 1 Te t 2 Te t 3 Test 1 
• UUT is removed 

from packaging 

Test 2 
• UUT is removed 

from the test 

Test 3 
• UUT is removed 

from testg g  
and placed in
test chamber 

• Test 1 is 
performed 

chamber and 
brought to
ambient 
temperature 

• UUT is placed 

chamber, 
thermocouples
are removed, 
UUT returns to 
ambientp 

back in test 
chamber 

• Test 2 is 
performed 

temperature,
thermocouples
are placed
back on UUT 

• UUT is placedp
back in test 
chamber 

• Test 3 is  
performed 
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Key Takeawaysy	 y 

• Supplement was straightforward and easy toSupplement was straightforward and easy to 
follow 

•	 Testingg pprovided results consistent with 


expectations 
 

• Test reppeatable 
• 	 Issues identified in the following areas 

– Freezer set point temperature levels 
– Product quality

– Location of thermocouples 

17 



  
     

     

Issue 1: 

• Issue: Thermocouple placement not well defined 

LocationLocation of Thermocouplesof Thermocouples 
Issue: Thermocouple placement not well defined 
 

in the supplement for units with multiple, 


adjacent baskets (i.e., chest freezers) 
 

• 	 Recommendation: Place thermocouples at the 
geometric center of each basket 
– Total number of thermocouples consistent with the 


number per non-adjacent shelf/basket 
Placement of thermocouples consistent with – Placement of thermocouples consistent with 
placement for non-adjacent shelf/basket 
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Thermocouple

G i C t

Thermocouple

Geometric Center

Issue 1: 
Location of ThermocouplesLocation of Thermocouples 

Basket or Shelf Schematic Unit Under Test (UUT) with Thermocouples Attached 

t 
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Issue 2: 
Freezer Temperature LevelsFreezer Temperature Levels 

• Issue: Supplement specifies the set point
temperature for -30 C Freezers and -20 C
Freezers at -30 C and -20 C, respectively, but 

Issue: Supplement specifies the set point 

is not always clear which set point temperature 
to choose if units are not clearly defined 

• Recommendation: Test at the following 
temperature settings: 

Test at -20 ⁰C Set PointTest at -30 ⁰C Set Point 

20 

-38 -37 -36 -35 -34 -33 -32 -31 -30 -29 -28 -27 -26 -25 -24 -23 -22 -21 

Freezer’s Lowest Temperature (⁰C) 
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Including ULFs in the Test 
Method ScopeMethod Scope 

• Freezers designed for laboratory applicationsFreezers designed for laboratory applications 
that are capable of maintaining storage 
temperatures between -70°C and -80°C 

• 	 Originally excluded from the ENERGY STAR 


scope 
 

• 	 DOE is developing voluntary technical 


specifications for ULFs for the Commercial 


B ildi E Alli (CBEA)
Building Energy Alliance (CBEA) 
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Unique Characteristics of ULFsq

• ULFs have unique characteristics that mayULFs have unique characteristics that may 
require modifications to the proposed test 
method 
– Cascade or Stirling refrigeration system instead of 

single-cycle vapor compression system 
C ld  ll t fi ti i t d f– Cold-wall evaporator configuration instead of 
evaporator coil 

– May be used for long-term sample storage and not May be used for long term sample storage and not 
accessed as frequently 
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References 

The following test procedures were used as inputThe following test procedures were used as input 
to the Draft 1 Test Method: 
• ANSI/ASHRAE Standard 72-2005 
• ENERGY STAR supplement to ANSI/ASHRAE 

Standard 72-2005 
• AHRI Standard 1200-2010 
• AHAM HRF-1-2008 
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Definitions 

• Steady State: The condition where the average Steady State: The condition where the average 
temperature of all thermocouples changes less 
than 0.2°C (0.4°F) from one 24-hour period or 
refrigeration cycle to the next. 

• Is this definition suitable for all products in scope? 
• Can all products meet the proposed temperature 

tolerances? 
• Is the time period presented appropriate? 
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Test Setupp 

• Ambient condition requirements for:Ambient condition requirements for: 
– Dry Bulb – Dry Bulb Gradient – Lighting 
– Wet Bulb – Air Currents – Radiant Heat Wet Bulb Air Currents Radiant Heat 

• Are lighting and radiant heat requirements 
necessary for these products? 
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Door Opening Requirements 

• 	 For Refrigerators: Each door shall be opened for 
15 seconds, 3 times per hour, for 8 consecutive 
hours 

For Refrigerators: Each door shall be opened for 

p	 g q 

• 	 For Freezers: Each door shall be opened for 15 
seconds, 1 time per hour, for 8 consecutive 
hours 

• 	 If the freezer has inner doors: 
1. Open outer door	 2. Open inner door(s) 
3. Close inner door(s) 4. Close outer door 
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Door Opening Requirementsp g q 

• Should the test method include door openings?Should the test method include door openings? 
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Door Opening Requirementsp g q 

• Should the test method include door openings?Should the test method include door openings? 
• Are the door opening requirements appropriate 

for units with and without inner doors? 
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Door Opening Requirementsp g q 

• Should the test method include door openings?Should the test method include door openings? 
• Are the door opening requirements appropriate 

for units with and without inner doors? 
• If door openings are not included, should test 

chamber ambient temperature conditions bep
different than what is presented in the Draft 1 
Test Method? 
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Volume Measurements 

• Tolerances: The unit volume is to be recorded toTolerances: The unit volume is to be recorded to 
the nearest 0.1 L (0.01 ft3) 

• Determination of Volume: The volume shall take 
into account the exact shapes of the walls 
including all depressions or projections 

• Can Computer Aided Design (CAD) drawings be 
used to accurately estimate volume?y

• Will manufacturers be able to submit CAD 
drawings to the Certification Body at the time of 
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General Feedback 

• Does anyone have any other feedback on theDoes anyone have any other feedback on the 
test method they would like to discuss now? 
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Written Stakeholder Comments 

• Please submit all written comments toPlease submit all written comments to 
LabGradeRefrigeration@energystar.gov by 
November 15th 
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Next Stepsp

Milestone Date 
Publish Draft 1 Test Method October 5, 2012 
Present Stakeholder Webinar November 8, 2012 
Written Stakeholder Comments Due November 15 2012Written Stakeholder Comments Due November 15, 2012 
Complete ULF Validation Testing April 2013 
Publish Draft 2 Test Method May 2013 
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Contact Information 

Bryan Berringer, DOEBryan Berringer, DOE 
Bryan.Berringer@ee.doe.gov 

Christopher Kent, EPA 
Kent Christopher@epamail epa govKent.Christopher@epamail.epa.gov 

Heather Keil NavigantHeather Keil, Navigant 
Heather.Keil@navigant.com 
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