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IInnttrroodduuccttiioonn  
Since the late 1970s, energy labeling programs and mandatory energy performance standards have 

been used in many different countries to improve the efficiency levels of major residential and 

commercial equipment. As more countries and regions launch programs covering a greater range of 

products that are traded worldwide, greater attention has been given to harmonizing the specific 

efficiency criteria in these programs and the test methods for measurements. For example, an 

international compact fluorescent light (CFL) harmonization initiative was launched in 2006 to focus on 

collaboration between Australia, China, Europe and North America.  

Given the long history of standards and labeling programs, most major energy-consuming residential 

appliances and commercial equipment are already covered under minimum energy performance 

standards (MEPS) and/or energy labels. For these products, such as clothes washers and CFLs, 

harmonization may still be possible when national MEPS or labeling thresholds are revised. Greater 

opportunity for harmonization exists in newer energy-consuming products that are not commonly 

regulated but are under consideration for new standards and labeling programs. This may include 

commercial products such as water dispensers and vending machines, which are only covered by MEPS 

or energy labels in a few countries or regions.   

As China continues to expand its appliance standards and labeling programs and revise existing 

standards and labels, it is important to learn from recent international experiences with efficiency 

criteria and test procedures for the same products. Specifically, various types of standards and labeling 

programs already exist in North America, Europe and throughout Asia for products in China’s 2010 

standards and labeling programs, namely clothes washers, water dispensers, vending machines and CFLs. 

This report thus examines similarities and critical differences in energy efficiency values, test procedure 

specifications and other technical performance requirements in existing international programs in order 

to shed light on where Chinese programs currently stands and considerations for their 2010 programs.   

CCllootthheess  WWaasshheerrss  

Overview of Scope of International Standards and Labels 
The major countries and regions with minimum energy performance standards (MEPS), mandatory 

and/or voluntary energy labels for household clothes washers include the United States, Canada, Korea, 

the European Union, Australia and New Zealand, Japan, Hong Kong and China. Most of the MEPS or 

labeling programs for clothes washers cover the two predominant types of horizontal axis and vertical 

axis washing machines. Horizontal axis machines are also known as front-load or drum type washing 

machines while the vertical axis washers include more traditional types of vertical impeller or agitator 

machines and top-loading washing machines. The type of washing machines that dominate the market 

varies in each country and as a result, the scope of standards and labels and national test procedures 

reflect national or regional market differences. For example, Korea’s MEPS and mandatory energy label 

only applies to horizontal drum washing machines while Japan, which does not have specific 
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requirements for energy use, has a test standard specific to vertical impeller machines. Although the 

European Union market is dominated by horizontal drum washing machines, its mandatory energy 

information label has a broader scope that excludes only special types such as manual washing 

machines with no spin capability and washer-dryer combination machines.  

Major Test Procedures  

Among the major countries with mandatory or voluntary energy standards and labeling programs for 

washing machines, there are several test procedures with variations in test performance requirements. 

These variations include the specific process test (wash performance, water extraction, etc.) during 

which energy consumption is measured, the type of sample cloth tested, and the water temperature 

before and during the wash cycle, which affects the amount of energy required for heating water.  

The international standard, IEC 60456, is issued by the International Electrotechnical Commission and is 

currently undergoing revisions in the 5th Edition. IEC 60456 has been adapted entirely by the EU and by 

Australia and New Zealand, Hong Kong and China to varying degrees.  Under the IEC standard, energy 

and water consumption is measured during the wash performance test, which tests the machine’s 

ability to remove stains. Three load fabric types are used in the test, including cotton, polyester cotton 

and wool shrinkage loads. During the test, a control sample and four soiled samples of red wine, blood, 

chocolate, and oil are washed with a reference detergent at the machine’s rated capacity. The wash 

performance is then measured in terms of reflectance ratios of soiled samples at the end of the test. The 

reference detergent has heat activated enzymes for stain removal that in turn requires water to be 

heated in the wash cycle with a specified water temperature of 60°C. In order to validate test results, 

five repeat tests are performed on the same unit.   

Japan’s test procedure is similar to IEC 60456 in that it is also a wash performance test but differs 

notably in the use of only cold water at 20°C for the test. This test procedure does not specify energy 

consumption measurements but rather, is intended to measure wash performance in terms of 

reflectance ratios and spin extraction performance or the remaining moisture of the cloth after the wash 

cycle.  

IEC 60456 also differs significantly from test procedures used in the U.S. and Canada, which follows a 

standard set by the U.S. Association of Home Appliance Manufacturers (AHAM), and Japan’s own JIS C 

9606 test standard for vertical machines. The U.S. test procedure (AHAM HWL-1) does not include a 

wash performance test but rather, is based upon the remaining moisture content test in which water 

and energy consumption are measured. The remaining moisture content test intends to measure three 

different types of energy consumption in the washing cycle: the machine electrical energy consumption, 

the hot water energy consumption and the energy required for removal of the remaining moisture in 

the wash load. Total energy consumption is then expressed using the Modified Energy Factor (MEF), 

which is the rated capacity divided by the sum of the three types of energy use. The test cloth material 

used in this test is pure finished bleached cloth, composed of 50% cotton and 50% polyester. The test 

cloth samples are hemmed to specific dimensions with smaller stuffer cloth. Depending on the available 

temperature settings of the machine, multiple tests are performed at different temperatures to reflect a 

representative average set of wash conditions.   
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Moreover, Australia uses a national test procedure based on IEC 60456 for its MEPS and mandatory 

energy and water efficiency labeling programs but includes additional minimum performance 

requirements. Hong Kong also has a hybrid performance-based test procedure that combines IEC 60456 

with Japan’s JIS C 9606 test procedure for vertical impeller washing machines.    

New and Upcoming Developments 

As efficiency standards and labeling for clothes washers have been used worldwide for more than a 

decade, new revisions have been announced in the U.S. and Australia. In 2008, the U.S. Energy Star 

program announced new energy and water efficiency criteria for 2009 and 2011. For 2011, the MEF will 

be raised to 2 cubic feet per kWh per cycle and the new water factor limit will be 6 gallons per cycle per 

cubic feet of capacity, or 1.5 gallons lower than the current level. Canada has also adopted the U.S. 

Energy Star revisions.  

In 2005, Australia adopted mandatory water efficiency label ratings with the maximum allowable limit 

set at 30 liters of water per kilogram of load capacity. For each subsequent 30% reduction in water 

consumption, the water rating improves by 1 level with the highest level of 6 having the lowest water 

consumption of 5 liters or less per kilogram of load capacity. The most efficient grade of 1 in China’s 

current energy label for clothes washers is comparable to Australia’s level 4.  

In terms of test procedures, IEC 60456 has been undergoing revisions with the current 4th edition to be 

replaced by the 5th edition some time in 2010. The 5th edition of the standard aims to improve the 

overall structure and applicability of the standard to all technology types, including the vertical axis 

machines used in Asia and Australia. Specific changes include differentiating measurements for extra 

large or small loads, an extended test for stain removal, a simplified wool shrinkage test, and a low 

power mode definition for standby machines. Discussion on further revisions is also underway for the 6th 

edition of the standard, expected to be published in 2015.   
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Summary of International Clothes Washers Standards and Labeling Programs 

  

        U.S. EnergyStar U.S. MEPS Canada MEPS Korea Hong Kong 

  
      MEPS; Mandatory Label Mandatory Energy Label 

Classification/Scope Vertical Axis Compact 
( <1.6 ft3 or 45L 
capacity) 

VAC: Vertical Axis 
Compact ( <1.6 ft3 or 45L 
capacity) 

Vertical Axis Compact (<45L 
capacity) 

Horizontal Drum with 
capacity < 15 kg 

Horizontal drum type < 7 kg 
capacity 

 Vertical Axis Standard 
( <1.6 ft3 or 45L 
capacity) 

VAS: Vertical Axis 
Standard ( <1.6 ft3 or 
45L capacity) 

Vertical Axis Standard (>45 L 
capacity) 

  Impeller/Agitator type < 7kg 
capacity 

 Horizontal Axis Horizontal Axis Horizontal Axis     

 Vertical Semi-Automatic         

 Suds-saving         

Effective Dates 07/1/2009; 1/1/2011 1/1/2004 - 1/1/2007 1/1/2004; Tier II: 1/1/2007 1/1/2006; Tier II: 12/31/2007 3/19/2010 
   Revisions on 1/1/2007       

Energy Values 7/2009: MEF ≥ 1.8 
ft3/kWh/cycle 

VAC: ≥ 18.4 L/kWh/cycle 
(0.65 ft3/kWh/cycle) 

VAC: ≥ 18.4 L/kWh/cycle (0.65 
ft3/kWh/cycle) 

0.125 kWh/kg load/cycle Avg Specific Energy 
Consumption: Horizontal = 
0.26 kWh/kg/cycle; Impeller= 
0.0264 kWh/kg/cycle 

 1/2011: MEF ≥ 2.0 
ft3/kWh/cycle 

VAS: ≥ 29.45 
L/kWh/cycle (1.04 
ft3/kWh/cycle) 

VAS: ≥ 29.45 L/kWh/cycle 
(1.04 ft3/kWh/cycle) 

Tier II: 0.065 kWh/kg/cycle Grade 1: < 80% of Avg Specific 
Energy 

   HA: ≥ 29.45 L/kWh/cycle 
(1.04 ft3/kWh/cycle) 

HA: ≥ 29.45 L/kWh/cycle (1.04 
ft3/kWh/cycle) 

Label Grade 1: ≤ 0.065 Grade 2: 80% < E < 95% of avg 

     
 

 Grade 2: 0.065 < C ≤ 0.080 Grade 3: 95 < E < 110% of avg 
   Post-2007 VAC: Same; ≥ 

18.4 L/kWh/cycle (0.65 
ft3/kWh/cycle) 

Tier II VAC: ≥ 18.4 
L/kWh/cycle (0.65 
ft3/kWh/cycle) 

 Grade 3: 0.080 < C ≤ 0.095 Grade 4: 110 < E < 125% of avg 

   Post-2007 VAS: ≥ 35.68 
L/kWh/cycle (1.26 
ft3/kWh/cycle) 

Tier II VAS: ≥ 35.68 
L/kWh/cycle (1.26 
ft3/kWh/cycle) 

 Grade 4: 0.095 < C ≤ 0.110 Grade 5: > 125% of avg 

   Post-2007 HA: ≥ 35.68 
L/kWh/cycle (1.26 
ft3/kWh/cycle) 

Tier II HA: ≥ 35.68 
L/kWh/cycle (1.26 
ft3/kWh/cycle) 

 Grade 5: 0.110 < C ≤ 0.125   

Water Values 7/2009: WF ≤ 7.5 
gal/cycle/ft3 

None None  None  None 

 
 
 
 

1/2011: WF ≤ 6.0 
gal/cycle/ft3 
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U.S. EnergyStar U.S. MEPS Canada MEPS Korea Hong Kong 

Test Standard/Specs Federal Register, Appendix J  Federal Register, Appendix J   CAN/CSA-C 360-03 KS C 9608   

  Reference Test Standard Assoc. of Home Appliance 
Manufacturers (AHAM) 
HWL-1 

Assoc. of Home Appliance 
Manufacturers (AHAM) 
HWL-1 

U.S. Standard IEC 60456 IEC 60456 for horizontal drum; 
JIS 9606 for impeller  

  Supplied Water Temp Cold Water: 60 ± 5˚F (15.6 ± 
2.8˚C) 

Cold Water: 60 ± 5˚F (15.6 ± 
2.8˚C) 

Cold Water: 60 ± 5˚F (15.6 ± 2.8˚C)  Unknown   

 Hot Water: 140 ± 5˚F (60.0 
±2.8˚C) 

Hot Water: 140 ± 5˚F (60.0 
±2.8˚C) 

Hot Water: 140 ± 5˚F (60.0 ±2.8˚C)   Horizontal: 60.0˚C; Impeller: 30 
± 2°C 

  Test Cloth Pure finished bleached 
cloth, made with 50% 
cotton and 50% polyester 
and weighing 195 g/m2 

Pure finished bleached 
cloth, made with 50% 
cotton and 50% polyester 
and weighing 195 g/m2 

Pure finished bleached cloth, 
made with 50% cotton and 50% 
polyester and weighing 195 g/m2 

IEC 60456: Cotton, easy care 
(ply-cotton) and wool loads from 
2 to 10 kg  

Horizontal: cotton without pre-
wash 

 Test cloth hemmed to 24 in 
by 34 in., with smaller 
stuffer cloths hemmed to 
12 in. by 12 in. 

Test cloth hemmed to 24 in 
by 34 in., with smaller 
stuffer cloths hemmed to 
12 in. by 12 in. 

Test cloth hemmed to 24 in by 34 
in., with smaller stuffer cloths 
hemmed to 12 in. by 12 in. 

    

 7lb load for max water 
level; 3 lb load for min. 
water level 

  Standard use 3.18 kg load of 
energy clothes and stuffers; 
Compact uses 1.36 kg load 

    

  Number of Tests Multiple test performed for 
different temperature 
settings  

 N/A  N/A  N/A  N/A 

  Wash Time Normal cycle wash time > 
9.75 minutes  

Normal cycle wash time > 
9.75 minutes  

 N/A  N/A Follow recommended times 
from manufacturer's 
instructions for rated capcaity 

  Agitation/Spin Speed Set to Normal Set to Normal  N/A  N/A   

  Power Supply         380/220V, 50 Hz 

           

  Additional Requirements Energy values include 
additional energy needed 
to dry clothes thru. 
Remaining Moisture 
Content measurement test 

Energy values include 
additional energy needed to 
dry clothes thru. Remaining 
Moisture Content 
measurement test 

Energy values include additional 
energy needed to dry clothes 
thru. Remaining Moisture Content 
measurement test 

  

IEC and JIS washing 
performance and spin 
extraction performance 
requirements apply 

Notes Modified Energy Factor 
considers 3 types of energy 
used by washer: machine 
electrical energy 
consumption, hot water 
energy consumption and 
energy required for 
removal of the remaining 
moisture in the wash load 

Modified Energy Factor 
considers 3 types of energy 
used by washer: machine 
electrical energy 
consumption, hot water 
energy consumption and 
energy required for removal 
of the remaining moisture 
in the wash load 

Modified Energy Factor considers 
3 types of energy used by washer: 
machine electrical energy 
consumption, hot water energy 
consumption and energy required 
for removal of the remaining 
moisture in the wash load 

  

For horizontal drum type, 
energy consumption of 
washing, rinsing and spin 
extraction processes as well as 
heating water is included. For 
vertical impeller type, only 
measure energy consumption 
of washing, rinsing and spin 
extraction processes are to be 
shown on label. 
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  EU Energy Label/Eco-Label Australia/New Zealand Japan Chinese 2004 Standard 
  Mandatory, Voluntary Label EE and Water Efficiency Mandatory 

Label (WELS) 
Test Procedure Only; No MEPS or 

Label 
MEPS, Mandatory, Voluntary Label 

Classification/Scope Apply to electric mains operated 
household washing machines, except: 

Clothes washers intended for 
household or similar use   Impeller/Agitation Type < 13 kg capacity 

  -Machines with no spin capability   

  

Drummer/HA (Horizontal Axis) Type < 13 kg 
capacity 

  -Machines with separate washing and 
spin drying vessels 

  

    
 - Combined washer-dryers       
         

Effective Dates 1996 Energy Label: 1998; 2000. WELS: 2005 1993 1989; 2004 

Energy Values A+/Ecolabel: ≤ 0.17 kWh/kg load/cycle No MEPS, only categorical rating label  None MEPS: Impeller: ≤ 0.032 kWh/cycle/kg 
 A: ≤ 0.19 kWh/kg/cycle     MEPS: HA: ≤ 0.35 kWh/cycle/kg 
 B: 0.19 < C ≤ 0.23       
 C: 0.23 < C ≤ 0.27   

  
Label Grade 1: Impeller ≤ 0.012 
kWh/cycle/kg; HA ≤ 0.19 kWh/cycle/kg 

 D: 0.27 < C ≤ 0.31   

  

Label Grade 2: Impeller ≤ 0.017 
kWh/cycle/kg; HA ≤ 0.23 kWh/cycle/kg 

 E: 0.31 < C ≤ 0.35   

  

Label Grade 3: Impeller ≤ 0.022 
kWh/cycle/kg; HA ≤ 0.27 kWh/cycle/kg 

 F: 0.35 < C ≤ 0.39   

  

Label Grade 4: Impeller ≤ 0.027 
kWh/cycle/kg; HA ≤ 0.31 kWh/cycle/kg 

 G: < 0.39      Label Grade 5: MEPS 
         
       Voluntary Label: Grades 1  & 2 

Water Values Ecolabel: <12 L/kg load; Proposed 
Revision: <8.4 L/kg load 

WELS rating: 0 (warning label): > 30 
L/kg load (Per AS/NZS 6400: 2005) 

 None MEPS: Impeller ≤ 36 L/cycle/kg 

   1: 25.1 - 30.0 L/kg load capacity   MEPS: HA ≤ 20 L/cycle/kg 

   1.5: 21.1 - 25.1     
   2: 17.7 - 21.0 L/kg load capacity 

  
Label Grade 1: Impeller ≤ 20 L/cycle/kg; HA ≤ 
12 L/cycle/kg 

   2.5: 14.8 - 17.6  
  

Label Grade 2: Impeller ≤ 24 L/cycle/kg; HA ≤ 
14 L/cycle/kg 

   3: 12.4 - 14.7 L/kg load capacity 
  

Label Grade 3: Impeller ≤ 28 L/cycle/kg; HA ≤ 
16 L/cycle/kg 

   3.5: 10.4 - 12.3 
  

Label Grade 4: Impeller ≤ 32 L/cycle/kg; HA ≤ 
18 L/cycle/kg 

   4: 8.7 - 10.3 L/kg load capacity   Label Grade 5: MEPS 

   4.5: 7.3 - 8.6     
   5: 6.1 - 7.2 L/kg load capacity   Voluntary Label: Grades 1  & 2 

   5.5: 5 - 6     
   6: < 5.0 L/kg load capacity     
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 EU Energy Label Australia/New Zealand Japan Chinese 2004 Standard 
Test Standard/Specs EN 60456-2005 AS/NZS2040 Part I JIS 9606 GB/T 4288-2008 

Reference Test Standard EN ISO 60456:1999/ IEC 60456 IEC 60456, with variations IEC 60456 IEC 60456 

Supplied Water Temp   20.0˚C 20.0˚C (at 65% humidity) 30 ± 2°C (at 60-70% relative humidity) 

 60.0˚C 60.0˚C 

    
Test Cloth Test at rated capacity all-cotton 

load, with 5 soiled (mineral oil, 
blood, chocolate, red wine) square 
fabric samples to test cleaning 
performance 

IEC 60456: Cotton, easy care (ply-
cotton) and wool shrinkage loads, test 
at rated capacity from 2 to 10 kg  

Mixed cotton load with soil swatches 
at rated capacity 

Test load includes linen, cloth napkins, 
and dress shirts 

 Reference detergent that is 
activated in warm water must be 
used 

  

    
     

    
Number of Tests 5 repeat tests on same unit for 

valid result 
1 test  N/A  N/A 

Wash Time  N/A  N/A N/A  N/A 

Agitation/Spin Speed  N/A  N/A  N/A  N/A 
Power Supply  N/A 240V, 50 Hz  N/A  N/A 
         
Additional Requirements 1/7/2010: Off mode ≤ 1W; Standby 

Mode ≤ 1W (or 2W with info/status 
display) 

Rinse performance requirement, 
based on measuring the mass of a 
marker, per kg of rated load, that is 
present in the rinse liquid that is 
retained in damp load 

Spin extraction and washing  
performance requirements  

Washing performance as measured by 
reflectance ratio relative to reference 
sample 

 1/7/2013: Off mode ≤ 0.5W; 
Standby Mode ≤ 0.5W (or 1W with 
info/status display) 

  

    

Notes IEC 60456: Energy and water 
consumption measured during 
washing performance (soil 
removal) test, which measures 
reflectance of soiled samples 

Water efficiency rating and labeling 
linked to rinse performance 
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WWaatteerr  DDiissppeennsseerrss    
As a relatively new product to be regulated, energy efficiency standards and/or labeling programs for 

hot and cold water dispensers are only in place in Asia (Korea, Hong Kong, Taiwan) and North America 

(U.S., Canada). In fact, the first (and only) efficiency standard for water dispenser was started in Korea in 

2002, followed by recent adoptions of efficiency labeling programs in Taiwan in 2007, Hong Kong in 

2008, and U.S. and Canada in 2010. Water dispenser MEPS were recommended for implementation in 

Australia in October of 2007 but has since been placed on hold.  

Overview of Scope of International Standards and Labels 

The major types of water dispensers are categorized by the temperature settings of the water dispensed. 

Although the specific temperatures of the dispensed water differ slightly amongst countries depending 

on test procedure requirements, there are four general categories of water dispensers: hot water only, 

cold water only, hot water and cold water, and hot water and water at room temperature (i.e., not 

chilled).  On the international level, cultural beverage preferences play a major role in shaping the scope 

of products covered by water dispenser efficiency standard and labeling programs.  In Asia where hot 

beverages such as tea and instant coffee are common, hot only and hot and cold water dispensers are 

more widespread and thus regulated by MEPS and/or energy labeling programs in Korea, Taiwan and 

Hong Kong. For the U.S. and Canada, in contrast, tea is less popular and with stronger cultural 

preferences for brewed, rather than instant, coffee and hot only water dispensers are thus not included 

in the Energy Star labeling programs. Moreover, since the consumption of chilled water is less common 

in Asia than in North America, only Hong Kong included cold only water dispensers in its labeling scope.  

Energy Values in Existing Programs 

Across the broad categories of water dispensers, similar and comparable efficiency levels are observed 

across most countries. Canada, Hong Kong and Australia (proposed) all follow U.S. Energy Star limit 

values for Cold Only dispensers and Hot and Cold only dispensers at 0.16 kWh per day and 1.2 kWh per 

day, respectively.  Hong Kong has an additional energy value of 0.75 kWh per day for hot only water 

dispensers, which was adopted as a Tier II limit under Australia’s proposed MEPS. Korea and Taiwan 

differ in having a volume-adjusted efficiency value for the water dispenser energy label. For a hot water 

dispenser with a typical storage capacity of 3.5 liters, Taiwan’s limit of 1.54 kWh per day would put its 

energy use above both Australia and Hong Kong limits. Likewise, for a typical hot and cold water 

dispenser, the limiting value of 1.66 kWh per day in Taiwan is also much higher than other international 

levels.  In contrast, without knowing the typical capacity size of a Korean hot and cold water dispenser, 

the Tier II MEPS of 0.10 kWh per day per liter of adjusted capacity of hot and cold water dispenser 

appears relatively low for dispensers with 10 liter or less storage capacity.  
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Test Procedures 

Unlike clothes washers, there does not appear to an international test standard for water dispensers.1 

As the energy efficiency programs for water dispensers were all initiated within a close time range, the 

test procedures used in U.S., Canada, Hong Kong and Australia are very similar with only slight variations 

in ambient air temperature and dispensed water temperatures. Dispensed water temperature is a 

particularly important factor for measuring and comparing energy consumption across standards as it 

determines the energy needed to heat or cool water prior to being dispensed. U.S. and Canadian test 

procedures adopted ambient air temperatures of 23.8°C, while Australia found Korea’s lower ambient 

temperature of 20°C more reasonable and adopted it for its test procedure. Hong Kong, Taiwan and 

China all have higher ambient temperatures of 25°C. In regards to dispensed water, the maximum cold 

water temperature of 10°C is consistent across U.S., Canada, and Hong Kong. However, Hong Kong’s 

minimum hot water temperature of 85°C is higher than U.S. and Canada’s minimum temperature of 

73.9°C. China’s test procedure included in the GB/T 22090-2008 product standard is even higher at a 

minimum of 90°C. These trends reflect Asia’s demand for water hot enough to boil tea or coffee. 

                                                           
1
 Korea references IEC 60379 as its test standard but this standard is for testing electric storage water heaters, not 

specific to water dispensers with heating and chilling functions.  
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Water Dispensers: Summary of International Standards and Labeling Programs 

 

     
  U.S. EnergyStar Canada EnergyStar Hong Kong  Australia (Proposed) 

  Voluntary Label Voluntary Label Voluntary Label MEPS 

          
Classification/Scope Cold only Cold only Cold only Cold only 

  Hot and Cold Hot and Cold Hot only Hot only 

  Cook (Room temperature) and 
Cold 

Cook (Room temperature) 
and Cold 

Hot and Cold Hot and Cold 

Effective Date Revised: 01/22/2010 Revised: 01/22/2010 4/17/2008 - 12/31/2010 On hold; Rec for 10/2007 
with revisions 10/2011 

Energy Values Cold only and Cook&Cold: ≤ 
0.16 kWh/d 

Cold only and Cook&Cold: 
≤ 0.16 kWh/d 

Cold only: ≤ 0.16 kWh/d Cold only: ≤ 0.16 kWh/d; High 
EE/Rev: < 0.12 kWh/d 

  Hot and Cold: ≤ 1.2 kWh/d Hot and Cold: ≤ 1.2 kWh/d Hot only:  ≤ 0.75 kWh/d Hot only:  ≤ 1.0 kWh/d; High 
EE/Rev: < 0.75 kWh/d 

      Hot and Cold: ≤ 1.2 kWh/d Hot and Cold: ≤ 1.2 kWh/d; 
EE/Rev: < 0.90 kWh/d 

Test 
Standard/Specifications 

        

    Ambient Temp 75 ± 2˚F (23.8 ±1˚C) 75 ± 2˚F (23.8 ±1˚C) 25 ±1˚C 20 ±1˚C 

    Relative Humidity     45% to 75% N/A 

    Dispensed Water Temp measured before test, with no 
adjustments during test 

measured before test, with 
no adjustments during test 

measured before test, with 
no adjustments during test 

  

  Cold: < 50°F (10.0°C) Cold: < 50°F (10.0°C) Cold (refrigeration): < 50°F 
(10.0°C) 

  

  Hot: > 165°F (73.9°C) Hot: > 165°F (73.9°C) Cold (electronic): < 15.0°C   

      Hot: > 85°C   

    Power Measurement Total true power over 24 hour 
period 

Total true power over 24 
hour period 

Total true power over 24 
hour period 

Total true power over 24 
hour period 

      220V ± 2%; 50 Hz ± 2%   
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Water Dispensers: Summary of International Standards and Labeling Programs (contd.) 

  Korea Taiwan China Test Procedure 
   MEPS, Mandatory Label Voluntary Label 

Classification/Scope Hot and Cold Hot only Hot and Cold 

     Hot and Cold Hot and Normal 

      Cold and Normal 
        

Effective Date 7/1/2002; Tier II 12/31/2008 10/22/2007 5/1/2009 

Energy Values E = Adjusted power consumption 
over 12 hours/adjusted capacity 

Daily energy consumption:  
Hot Only: E=0.154*V + 1.0 

N/A 

  MEPS: 0.35 kWh/liter Hot & Cold: E=0.146 (V1*K1+1/3*V2*K2) 
  

  Tier II MEPS: 0.05 kWh/liter where E = kWh/day, V = water storage 
capacity in liters,    

  Label Grade 1: R ≤ 0.05 kWh/liter V1=hot water storage capacity in liters, 
K1=hot water correction factor,  
V2=cold water storage capacity in liters, 

  
  2: 0.05 < R ≤ 0.10 kWh/liter 

  
  3: 0.10 < R ≤ 0.20 kWh/liter K2=cold water correction factor   
  4: 0.20 < R ≤ 0.30 kWh/liter  e.g., for a typical 3.5 liter capacity hot 

only dispenser, E = 1.54 kWh/day 
 e.g., for a typical 2.3 liter hot, 1.3 liter 
cold capacity water dispenser, E=1.66 
kWh/day 

  
  5: 0.30 < R ≤ 0.35 kWh/liter 

  
        

Test Standard/Specifications IEC 60379 CNS 13516 In Product Std: GB/T 22090-2008 

Ambient Temp 20 ±1˚C 25 ±1˚C 25 ±1˚C 

Relative Humidity N/A N/A 45% to 75% 

Dispensed Water Temp N/A N/A Hot: ≥ 90°C 

      Cold: ≤15°C 

Power Measurement 

  

Measured with voltage fluctuations at 
110V±2% or 220V±1% 

Measured with 220V at 50 Hz 
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VVeennddiinngg  MMaacchhiinneess    
As newly regulated equipment with the first efficiency standard implemented in Japan’s Top Runner 

Standards program in only 2002, only two other countries (U.S. and Canada) have MEPS and labeling 

programs in place for vending machines. MEPS have been proposed for Australia but the final standards 

have not yet been published or implemented. As a solely commercial product, there is no categorical 

consumer informational labeling program for vending machines and the U.S. Energy Star is the only 

energy labeling program for this product. Canada’s existing MEPS and Australia’s proposed MEPS are 

based largely on the U.S. Energy Star requirements and thus are very similar in their scope and test 

methodology.  

Overview of Scope of International Standards and Labels  

The scope of existing and newly proposed efficiency programs all cover beverage vending machines, but 

only the Canadian MEPS include combined snack and refrigerated beverage vending machines. Japan is 

also unique in that its large market and demand for vending machine products have resulted in Top 

Runner efficiency standards for 10 categories of vending machines. In general, however, there are two 

major types of beverage vending machines: a fully cooled beverage vending machine that is used 

indoors and a partially cooled vending machine that can be used indoors or outdoors. The vending 

machine intended for indoor use is characterized by a transparent glass door and tends to have a shelf 

layout that displays the multiple products being vended. The indoor/outdoor vending machine has a 

solid or opaque door that is often configured in stacked style where refrigerated air is directed only at 

the next to be vended product. Besides these two predominant types of machines, there are some 

regional variations with Japan notably covering vending machines of hot and cold beverages in 

bottles/cans as well as paper cups.  

Energy Values in Existing Programs 

As the second earliest efficiency program aimed at vending machines, the U.S. Energy Star Tier I and Tier 

II limits have served as the basis for the subsequent Canadian MEPS program and proposed 

Australia/New Zealand MEPS program. The U.S. Energy Star values are based on the machine’s vendible 

capacity measured in terms of numbers of 355 millimeter cans and do not distinguish between the two 

different types of vending machines.  For a medium sized indoor/outdoor machine with 650-can 

capacity, the Tier I limit value would equal 7.98 kWh per day and the Tier II value would equal 6.5 kWh 

per day. In adopting the U.S. Energy Star values as its MEPS values, Canada requires that only the Tier I 

limit be met for multi-package, indoor only vending machines and snack and refrigerated beverage 

vending machines. Australia also recommended using U.S. Energy Star values for its proposed MEPS 

programs, but without distinguishing between the two types of vending machines. The U.S. Energy Star, 

Canadian and draft Australian MEPS also require that vending machines be equipped with low power 

mode capabilities for lighting, cooling or both lighting and cooling.  

Japan’s Top Runner program for vending machines specifies the annual rather than daily maximum 

energy consumption as a function of volume, but with volume measured by the hot and/or cold storage 

compartment capacity in liters. For the combination hot and cold beverage machines, an adjusted 



13 
 

internal volume is used to correct for differences in energy consumption due to different temperature 

requirements. Although detailed data on capacity of Japanese vending machines is not available, the 

weighted average energy consumption of vending machines meeting the current target appears lower 

than the typical U.S. machine with 1642 kWh used per year, as opposed to 2373 kWh per year under the 

Tier II limit.  

Besides Energy Star, the U.S. also published in 2009 a final rule setting U.S. MEPS levels for vending 

machines that will take effect three years later on August 31, 2012. These new MEPS levels distinguish 

between the two types of machines with energy consumption limits based on refrigerated volume, 

rather than vendible capacity. Compared to the Tier II Energy Star limits that has been in place since 

2007, the 2012 MEPS will be much more stringent with the same indoor/outdoor 650-can capacity 

vending machine only allowed to use 4.76 kWh per day. On an annual basis with 1737 kWh used per 

year, this is comparable to the current average energy consumption for Japanese vending machines. The 

U.S. MEPS does not include the low power mode capability requirement. Interestingly, no new revisions 

have been planned for U.S Energy Star values for vending machines despite the more stringent MEPS 

expected for 2012.  

Comparison of Test Procedures 

The U.S. Energy Star program follows the American Society of Heating, Refrigerating and Air 

Conditioning Engineers (ASHRAE) test procedure as published in ASHRAE Standard 32.1-2004. This test 

procedure has since been adopted by Canada, Australia and the U.S. for the MEPS program. Australia 

has its own national standard of AS/NZS 4864 but directly references the ASHRAE standard. The ASHRAE 

test procedure mandates an indoor ambient temperature of 23.9°C, outdoor ambient temperature of 

32.2°C and average beverage temperature of 2.2°C for both types of machines. With a much more 

complex set of target standards for different types of vending machines, Japan has its own test 

procedure in the reference standard of JIS B8561: 2007. This test procedure uses a lower ambient 

temperature of 15°C and requires that hot beverages reach an average temperature of 55°C and cold 

canned or bottled beverages be at 4°C.  

 

 

 

 

 

 

 



14 
 

Vending Machines (VM): Summary of International Standards and Labeling Programs  

  U.S. MEPS U.S. EnergyStar Canada MEPS (rev. 2004)  

Classification/Scope Class A: fully cooled beverage 
VM (transparent, shelf), indoor 
only 

Indoor beverage VM, e.g. glass door Solid/Opaque-door beverage VM 

  Class B: partially cooled 
beverage VM (opaque front, 
stacked), indoor/outdoor 

Outdoor beverage VM, e.g. 
solid/opaque door 

Multi-package VM (glass door): display 
and dispense >20 types of beverages 

    Rebuilt beverage VM Snack & refrigerated beverage VM: non-
refrigerated snacks & 100 max 
bottles/cans at <50% vendible capacity 

Effective Date 8/31/2012 Tier 1: 04/1/04 - 06/30/07 Solid/opaque door VM: Jan. 1, 2007 
(Tier 1) and January 2008 (Tier 2) 

    Tier 2: July 1, 2007 Multi-package VM: Jan. 1, 2007 (Tier 1 
only) 

      Beverage and snack VM: January 1, 2007 
(Tier 1 only) 

Energy Values Daily Energy Use (kWh/day);  
V = refrigerated volume in ft3 

Daily (kWh/day); C=vendible capacity (# 
355mL cans) 

Daily (kWh/day); C=vendible capacity (# 
355mL cans) 

  A: 0.055*V + 2.56 Tier I: 0.55*(8.66+(0.009*C)) Tier I: 0.55*(8.66+(0.009*C)) 

  B: 0.073*V + 3.16 
e.g., a Class B 650-can capacity 
machine with 22 ft3 will have 
limit of 4.76 kWh/day (1737 
kWh/yr) 

Tier II: 0.45*(8.66+(0.009*C)) 
e.g., a 650-can capacity machine has 
Tier I limit of 7.98 kWh/day (2912 
kWh/yr), and a Tier II limit of 6.5 
kWh/day (2373 kWh/yr) 

Tier II: 0.45*(8.66+(0.009*C)) 
e.g., a 650-can capacity machine has Tier I 
limit of 7.98 kWh/day (2912 kWh/yr), and 
a Tier II limit of 6.5 kWh/day (2373 
kWh/yr) 

Test Standard/Specs ASHRAE Std. 32.1-2004 ASHRAE Std. 32.1-2004 ASHRAE Std. 32.1-2004 
Ambient Temp 75 ± 2˚F (23.9 ± 1˚C) Indoor: 75 ± 2˚F (23.9 ±1˚C);  Outdoor: 

90 ± 2˚F (32.2 ±1˚C) 
Solid/Opaque: 90 ± 2˚F (32.2 ±1˚C); 
Others: 75 ± 2˚F (23.9 ±1˚C) 

Relative Humidity 45 ± 5%  Indoor: 45 ± 5%; Outdoor: 65 ± 5% Solid/Opaque: 65 ± 5%; Others: 45 ± 5%; 

Avg. Beverage Temp 36 ± 1˚F (2.2 ±0.5˚C) Both: 36 ± 1˚F (2.2 ±0.5˚C) Both: 36 ± 1˚F (2.2 ±0.5˚C) 

        

Additional Requirements:   Also requires low power mode 
capability for lighting, cooling, or both 

All 3 low power modes (light, cooling, 
combined) 
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Vending Machines (VM): Summary of International Standards and Labeling Programs (contd.) 

  

Australia & New Zealand MEPS 
(Proposed) 

Japan Target Standard Values 

Classification/Scope All except snack and beverage VM, 
hot/cold combination machines 

Machines serving cold only or hot only beverages 

    Machines serving hot and cold beverages 

    Beverage in paper containers (hot, cold, hot & cold) 

    Beverage in cups 
      

Effective Date Proposed to be in effect 10/1/2009 2002; standards revised with 2012 Target Year 

Energy Values Daily (kWh/day); C=vendible capacity (# 
355mL cans) 

Annual Energy Use (kWh/year),  
where Va=adjusted internal volume, in liters, with 
correction for difference in energy consumption 
assuming a hot storage compartment is replaced by 
cold; V=volume, in liters) 

  Tier I: 0.55*(8.66+(0.009*C)) Hot or Cold only: 0.218*V + 401 

  Tier II: 0.45*(8.66+(0.009*C)) Hot & Cold: 0.798*Va + 414 

   e.g., a 650-can capacity machine has Tier I 
limit of 7.98 kWh/day (2912 kWh/yr), and 
a Tier II limit of 6.5 kWh/day (2373 
kWh/yr) 

Hot & Cold (deeper than 400mm): 0.482*Va + 350 
e.g., weighted average of energy consumption of 
machines meeting current 2005 standard is 1642 
kWh/yr 

Test Standard/Specs 
AS/NZS 4864, References ASHRAE Std. 
32.1-2004 

JIS B8561: 2007 

Ambient Temp  Unknown All: 15°C ± 1°C 

Relative Humidity Unknown N/A 

Avg. Beverage Temp Unknown Cold bottles/cans: 4°C ± 2°C 

    Hot bottles: 55°C ± 2°C 

    Cold Paper Containers:  5°C ± 4°C 

    Hot Paper Containers:  55°C ± 4°C 

Additional Requirements: Also requires low power mode capability 

for lighting, cooling, or both 
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CCFFLLss    
Compact Fluorescent Lamps (CFLs) are an efficient lighting alternative to traditional incandescent light 

bulbs and have been actively promoted through different policies and initiatives. As CFL technology has 

matured, CFL efficiency levels have been regulated through mandatory MEPS, mandatory energy 

information labels and/or endorsement labels. China and Japan have MEPS for self-ballasted and pin-

type CFLs while South Korea, Mexico and Australia have MEPS for self-ballasted CFLs. EU CFL MEPS were 

also proposed for 2009. Additionally, CFL endorsement labels are also widely used internationally, 

including in the UK, EU, U.S./Canada, Hong Kong, China, Taiwan, Canada, Brazil, Thailand, South Korea 

and Philippines. The EU, Brazil, South Korea and Australia also have mandatory energy information 

labels for CFLs. Of the major efficiency programs for CFLs, Brazil’s labeling program was the earliest with 

its start in 1994, followed by Japan and the U.S. in 1998-1999, and Australia and the EU are the most 

recent to launch MEPS for CFLs.   

Overview of Scope of International Standards and Labels  
The scope of CFL international MEPS and labeling programs all included self-ballasted (or unitary) CFLs 

where electronic or magnetic ballast is integrated into the CFL and cannot be removed, although the 

U.S./Canada Energy Star program does not include CFLs with magnetic ballasts. Some programs, such as 

the Chinese MEPS and Energy Star, also specified the CFL ballast base type, which are often screw bases 

of different sizes including medium (Edison) screw known as E26 and E27 and smaller Candelabra screw 

bases known as E12 and E11 in North America and Europe, respectively. The Chinese MEPS program also 

includes bayonet or pin-type base socket while Japan and Brazil’s programs cover modular CFLs where 

the pin-based bulb can be replaced while re-using the ballast. In the cases of China, U.S./Canada and 

Brazil, CFLs with covers or reflectors are also included in addition to bare bulb CFL.   

Comparison of Energy Efficiency Values  

In almost all the CFL standards and labeling programs, energy efficiency is defined as initial luminous 

efficacy as measured in terms of the luminous flux or light output (lumens) of a light source divided by 

the total power input (watts). The minimum or target luminous efficacy values for CFLs are further 

grouped by a range of rated power and in the cases of China, Japan, and Australia, subdivided by a 

Correlated Color Temperature (CCT) threshold. In general, China’s initial efficacy levels are comparable if 

not more stringent than Energy Star and South Korea. For example, for bare-tube CFL rated at 9 to 14W, 

the Chinese MEPS level is set at 54 lm/W for CFLs with CCT > 4400 K and at 58 lm/W for CCT ≤ 4400K 

while the Energy Star level is set at 55 lm/W. South Korea’s Target Energy Performance Level (equivalent 

to its energy label’s most efficient Grade 1) is comparable to the Energy Star level, suggesting that its 

MEPS values are lower than current Chinese MEPS. Australia’s MEPS levels are also lower than China 

since it has a separate Higher Efficiency level that is set at the Chinese MEPS levels. However, Japan’s 

target standard for 2012 is the most stringent with a limit of 65 lm/W for CFLs with CCT of 3000 to 

5000K and 60.8 lm/W for CFLs with CCT > 5000K while Brazil’s program appears the most lax with 

endorsement label threshold of 45 lm/W for CFLs with rated power <15W. The EU programs express 

efficacy differently, specifying the maximum rated power allowed for given luminous flux rather than 

vice versa. However, efficacy values in lm/W equivalent published by the European Lamp Companies 
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Federation show values that are lower than Chinese MEPS, with 45 lm/W to 52.1 lm/W for 9-14W rated 

CFLs with CCT<5000K and 40.5 lm/W to 46.9 lm/W for CFLs with CCT>5000K. The EU MEPS program is 

based off of EU mandatory energy label, with the first phases of MEPS set at Class C equivalent of the 

label while the last phase after 2016 is set at the Class B equivalent value.  

For measuring initial efficacy values, two key test procedures are used measuring power use and other 

important technical performance criteria. The most commonly used procedure is the international test 

procedure IEC 60969-2001 “Self-ballasted lamps for general lighting services – Performance 

requirements,” off of which the Chinese, Japan, South Korea, Australia, Brazil and EU test procedures 

are based. A second edition of the IEC 60969 test procedure was scheduled to be released in 2010 but 

has since been cancelled due to lower priority compared to LED standards.2 U.S. and Canada differs in 

following the American National Institute of Standards ANSI C78.5-1997 test procedure. The primary 

difference in the North American test procedure is the inclusion of a rapid cycle or stress test and 

interim life test. With both CFL test procedures, however, similar technical performance criteria are 

measured and include CFL lumen maintenance, rated lifetime, color rendering index, power factor, 

mercury content, start time and GLS incandescent equivalence.  

Comparison of Technical Performance Criteria  

Sample Size 

Despite similar test procedures, test sample sizes differ slightly between countries and may have 

implications for technical performance measurements. China requires 12 samples while Brazil requires 

11 and U.S./Canada and Australia requires 10 samples. The EU requires the largest test sample size with 

20 samples.  

Lumen Maintenance  

Lumen maintenance measures luminous flux or lumen output at a given time in the life of the CFL and is 

expressed as a percentage of the initial 100-hour luminous flux. Besides Energy Star, all China, Australia, 

Brazil and EU programs specify lumen maintenance values in terms of a 2000 hour rating and have 

ratings of at least 80% initial output. Brazil’s SEAL endorsement label and stage 1 of the EU MEPS specify 

higher lumen maintenance rating of 85% initial output and 2016 stage 5 of EU MEPS is even higher at 

88%.  

Rated Lifetime  

Another important performance criterion is the rated lifetime of CFLs, or the average length of time 

during which 50% of CFLs are expected to reach the end of their lives. China, Energy Star, EU and 

Australia all set a minimum threshold of 6000 hours, with Australia also specifying a higher rated 

lifetime of at least 10,000 hours for higher efficiency CFLs and the EU specifying a higher survival rate of 

70% at 6000 hours in stage 5 of the MEPS program. Brazil’s rated lifetime is expressed differently as 1 

failure in 10 bulbs after 2000 hours.  

                                                           
2
 IEC. 2010. “International Electrotechnical Commission Project Detail: IEC 60969 Ed.2.0” Available at: 

http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=E&wwwprog=pro-
det.p&He=IEC&Pu=60969&Pa=&Se=&Am=&Fr=&TR=&Ed=2  

http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=E&wwwprog=pro-det.p&He=IEC&Pu=60969&Pa=&Se=&Am=&Fr=&TR=&Ed=2
http://www.iec.ch/cgi-bin/procgi.pl/www/iecwww.p?wwwlang=E&wwwprog=pro-det.p&He=IEC&Pu=60969&Pa=&Se=&Am=&Fr=&TR=&Ed=2
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Color Rendition  

CFL’s color rendering is measured as its ability to render colors faithfully according to the color 

rendering index (CRI), which runs from 20 with severe color distortion to 100 with no color distortion. 

Generally, most programs including China, Energy Star, Australia and the EU require a minimum sample 

average CRI of at least 80. However, China allows lower CRI for CFLs of 3500K or above while Australia’s 

CRI requirement only holds for high efficiency CFLs, not for MEPS. The EU MEPS also dictate that CFLs 

with CRI of greater than 90 must have an efficacy of at least 85% of CFLs with CRI between 80 and 90.   

CFL Start Times 

Another important performance factor for consumers is the amount of time it takes for a CFL to reach 

stabilized light output and its full light output. Of the three regions (China, EU, North America) that 

specify this criterion, China’s start times appear the most lax with maximum allowable full start time of 

40 minutes while North America has the strictest allowable full start time of 1 minute for bare lamps and 

3 minutes for covered or outdoor reflector lamps. The EU start times are expressed differently with start 

time limit of 1 minute for reaching 60% rated light output in stage 1 and 40 seconds in stage 2. In 

comparison, China’s current start time limit for reaching 80% rated output is 3 minutes.  

Power Factors 

Most standards and labeling programs have specified power factors for CFLs, except China, South Korea 

and Japan. The power factor values are relatively consistent across regions, with a minimum limit set at 

0.50. In stage 2, the EU MEPS program will adopt a more stringent minimum power factor requirement 

of 0.55. Australia, Brazil and the EU have additional power factor requirements for high efficiency CFLs 

or CFLs with higher rated power. Australia’s high efficiency power factor and the EU’s power factor for 

CFLs rated at greater than 25W is set at 0.90 while Brazil’s power factor for 30+W CFLs are set at 0.92.  

Mercury Content  

Although not a technical performance requirement, the mercury content of CFLs is an important health 

and safety concern for consumers and all programs except Brazil have set limits for the maximum 

mercury level. Of the programs that regulate mercury content, all except the EU have set its limit at 5 

mg for CFLs with <25W rated power while the EU is more stringent at 4 mg for all CFLs. China, the U.S. 

and Japan also allow a slightly higher mercury content of 6 mg for CFLs with greater than 25W rated 

power.  

GLS equivalence  

Specific luminous flux values for claimed incandescent equivalency values are included in the Energy 

Star, Australia, Brazil and EU programs but not in the Chinese MEPS program. The specific luminous flux 

values for a given incandescent equivalent wattage differ slightly between the four programs, but are all 

within a given range. For example, the minimum luminous flux output for a 25W equivalent CFL range 

from 214 lumens in Australia to 250 lumens in U.S./Canada while on the higher end, the minimum 

luminous flux values for a 150W equivalent CFL range from 2009 to 2600 lumens. The Energy Star 

program also includes luminous flux values for two types of dimmable CFLs while Brazil and the EU 

included a luminous flux value for 15W equivalent CFLs. 
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CFLs: Summary of International Standards and Labeling Programs 
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CFLs: Summary of International Standards and Labeling Programs (contd.) 
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CFLs: Summary of International Standards and Labeling Programs (contd.) 
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CFLs: Summary of International Standards and Labeling Programs (contd.) 
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CFLs: Summary of International Standards and Labeling Programs (contd.) 
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CFLs: Summary of International Standards and Labeling Programs (contd.) 
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CFLs: Summary of International Standards and Labeling Programs (contd.) 
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CFLs: Summary of International Standards and Labeling Programs (contd.) 
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AAppppeennddiixx  AA..11::  UU..SS..  aanndd  CCaannaaddaa  TTeesstt  PPrroocceedduurree  ffoorr  CCllootthheess  WWaasshheerr  

 

Source: U.S. Department of Energy. 2001. “Clothes Washer Energy Conservation Standards Final Rule, Federal Register, 66 FR 

3314.” Available at: http://www1.eere.energy.gov/buildings/appliance_standards/residential/clothes_washers.html  

http://www1.eere.energy.gov/buildings/appliance_standards/residential/clothes_washers.html
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AAppppeennddiixx  AA..22  HHoonngg  KKoonngg  TTeesstt  PPrroocceedduurree  ffoorr  CCllootthheess  WWaasshheerr  

 

Source: Hong Kong Electrical and Mechanical Services Department. 2009. “The Hong Kong Voluntary Energy Efficiency Labeling 

Scheme for Washing Machines.” Available at: 

http://www.emsd.gov.hk/emsd/e_download/pee/EELS_Washer_Eng_2009_Rev1.pdf  

http://www.emsd.gov.hk/emsd/e_download/pee/EELS_Washer_Eng_2009_Rev1.pdf
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AAppppeennddiixx  BB..11  UU..SS..  aanndd  CCaannaaddaa  TTeesstt  PPrroocceedduurree  ffoorr  WWaatteerr  DDiissppeennsseerrss    

 

Source: U.S. Environmental Protection Agency. 2010. “Energy Star Program Requirement for Water Coolers, version 1.2.” 

Available at: http://www.energystar.gov/index.cfm?c=product_specs.pt_product_specs  

http://www.energystar.gov/index.cfm?c=product_specs.pt_product_specs
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AAppppeennddiixx  BB..22::  HHoonngg  KKoonngg  TTeesstt  PPrroocceedduurree  ffoorr  WWaatteerr  DDiissppeennsseerrss  

 

Source: Hong Kong Electrical and Mechanical Services Department. 2010. “The Hong Kong Voluntary Energy Efficiency Scheme 

for Hot/Cold Bottled Water Dispensers.” Available at: www.emsd.gov.hk/emsd/e_download/pee/eels_water_dispensers.pdf  

http://www.emsd.gov.hk/emsd/e_download/pee/eels_water_dispensers.pdf
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AAppppeennddiixx  BB..33  TTaaiiwwaann  TTeesstt  PPrroocceedduurree  ffoorr  WWaarrmm--HHoott  DDrriinnkkiinngg  WWaatteerr  DDiissppeennsseerrss    
Energy Conservation Labeling Program Requirements for Warm-Hot Drinking Water 

Dispensers 
(Revision promulgated and in effect October 22, 2007) 

 

I. The scope of application, energy consumption test method and energy consumption criteria for 

the warm-hot water dispensers (“products”) applying for Energy Label certification shall meet 

the following requirements: 

 

(I) Scope 

The applicable products shall be warm-hot water dispensers which meet the requirements of 

CNS-13516-C4469. 

 

(II) Energy consumption test conditions and method 

1. Ambient conditions: The ambient temperature shall be maintained at 25±1ºC. The distance 

between the wall and the sides, front and top of the product shall be at least 300 mm (as shown in 

the Figure 1 below); and the distance between the wall and the back side shall be at least 65 mm. 

When the temperature difference between the ground temperature and the ambient temperature is 

greater than 2ºC, the product shall be placed on a platform with a height of at least 100 mm. 

 

2. 24-hr energy consumption E24 (kWh/day): The power supply voltage fluctuations shall be 

within 110V±2% or 220V±1%. The test method shall be based on Section 10.3.1 of CNS-13516. 

After the hot water system has switched to the keep-warm mode, the continuous measurement of 

power consumption for a 24-hour period shall be conducted in accordance with Sections 4.10 

and 8.4 of CNS-13516, under the ambient conditions as stated in this method. 

 

3. Hot-water system's average temperature Tw (℃): In accordance with Section 10.3.1 of CNS-

13516, after the hot water system has switched to the keep-warm mode, the water temperature of 

the hot water system during the aforementioned 24-hour period shall be measured based on 

Section 10.11 of CNS 13516. The average hot water system temperature Tw shall be determined 

as the average water temperature measured during the 24-hour continuous measurement period. 

(The measurement error for the average hot water system temperature in this test method shall be 

within ±0.5℃.) 

 

4. The temperature correction coefficient K (dimensionless) is defined by the following equation:  

 

K = (Tw – ambient temperature)/ (100 – ambient temperature) 

5. The capacity for the water storage container shall be measured in accordance with Section 

10.17 of CNS-13516. Also, based on Section 4.16 of CNS-13516, the hot water container’s 

storage capacity V (in unit of L) shall be at least 95% of the rated volume. 

 

Source: Taiwan Ministry of Economic Affairs Bureau of Energy. 2007. “Energy Conservation Labeling Program Requirements for 
Warm-Hot Drinking Water Dispensers.” Available at: 
http://www.energylabel.org.tw/application_en/efficiency/upt.asp?cid=12#A70 

http://www.energylabel.org.tw/application_en/efficiency/upt.asp?cid=12#A70
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6. Standardized 24-hour energy consumption Est,24 (kWh/day):  

 

Est,24(kWh/day) = E24/K 

 

(E24: measured energy consumption during the 24-hr period; K: temperature correction 

coefficient) 

 

(III) Energy consumption criterion E (kWh/day) for warm-hot water dispensers: 

 

E = 0.154 × V + 1.000 

 

(V: water storage capacity for hot-water system (L)) 

 

(IV) The standardized 24-hour energy consumption Est,24shall be no higher than the energy 

consumption criterion E for warm-hot water dispensers. 
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AAppppeennddiixx  BB..44  TTaaiiwwaann  TTeesstt  PPrroocceedduurree  ffoorr  CCoolldd--WWaarrmm--HHoott  DDrriinnkkiinngg  WWaatteerr  

DDiissppeennsseerrss    

 

能技字第 09604025030 號 

96 年 11 月 16 日起公告施行 

 

冰溫熱型開飲機節能標章能源耗用基準及標示方法 

一、冰溫 熱型開飲機申請節能標章認證，其適用範圍、能源耗用試驗條件與測試方法及能源耗用

基準應符合下列規定： 

(一)適用範圍 

開飲機應符合中華民 國國家標準 CNS-13516-C4469 之產品。 

(二)能源耗用測試條件、方法及程序 

1.環境測試條件：本測試方法之條件，其周圍環境 溫度為 25±1℃，開飲機各側面、前面及上面與

牆壁間，須如圖 1 所示相距 300 mm 以上，背面距離須超過 65 mm。地面溫度與周圍溫度差有

2℃以上時，開飲機須放置於高度 100 mm 以上之平木台上。 

2.24 小時能源耗用值 E24(度 /天)：在電壓變動值為 110V 在±2%以內、220V 在±1%以內之條件下，

依 CNS-13516 第 10.3.1 節規定，熱水系統切換至保溫狀態，且冰 水系統運轉至致冷元件(壓縮機、

致冷晶片)停止運轉後，測定 24 小時連續運轉中之保溫模式消耗電量，須符合 CNS-13516 第 4.10

節、第 8.4 節， 以及本測試方法關於周圍溫度試驗條件之規定。 

3.熱水系統平均水溫 Th(℃)：依 CNS-13516 第 10.3.1 節規定，熱水系統切換至保溫 後，測定 24 小

時連續運轉中之熱水系統水溫，並依 CNS-13516 第 10.11 節方法執行。熱水系統平均水溫係前述

24 小時連續運轉所量測熱水溫度之平 均值(Th)。(本測試方法熱水系統平均水溫之量測誤差須在

±0.5℃以內。) 

4.冰水系統平均水溫 Tc(℃)：依 CNS-13516 第 10.3.2 節規定，於測定 24 小時能源耗用值(E24)後，

且致冷元件(壓縮機、致冷晶片)停止運轉後，以玻璃或隔熱效果良好之 量桶盛接冰水，依 CNS-

13516 第 10.11 節方法量測冰水水溫。 

Source: Taiwan Ministry of Economic Affairs Bureau of Energy. 2007. “Energy Conservation Labeling 
Program Requirements for Cold-Warm-Hot Drinking Water Dispensers (In Chinese).” Available at: 
http://www.energylabel.org.tw/applying/efficiency/upt.asp?cid=13  

 

http://www.energylabel.org.tw/applying/efficiency/upt.asp?cid=13
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5.熱水膽溫度校正係數 K1 (無因次)，直接定義如下式： 

 

6. 冰水膽溫度校正係數 K2 (無因次)，直接定義如下式： 

 

依 CNS-13516 第 10.17 節量測儲水桶容量，並依第 4.16 節規定之熱水系統儲水桶容量，以符號

V1(公升)表示；冰水系統 儲水桶容量，以符號 V2(公升)表示，各儲水桶容量應在標示值的 95%以上。 

(三)冰溫熱型開飲機能源耗用基準值 E(度/ 天) 

 

E： 冰溫熱型開飲機能源耗用基準值(度/天) 

V1：熱水系統儲水桶容量(公升) 

V2：冰水系統 儲水桶容量(公升) 

(四)冰溫熱型開飲機 24 小時能源耗用值(E24)丌得高於冰溫熱型開飲機能源耗用基準值(E)。 

二、 前點節能標章能源耗用之標示，應注意下列事項： 

(一)標章使用者之名稱及住址須清楚記載於產品或包裝上。 

(二)標章使用者若為代理商，其 製造者之名稱及地址須一併記載於產品或包裝上。 

(三)產品型錄上應標示產品 24 小時能源耗用值(E24)。 

(四) 產品 24 小時能源耗用值(E24)及能源耗用基準值(E)，計算小數點後第三位，小數點後第四位四
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捨五入。 
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AAppppeennddiixx  CC..11  UU..SS..  MMEEPPSS  TTeesstt  PPrroocceedduurree  ffoorr  VVeennddiinngg  MMaacchhiinneess  

 

Source: U.S. Department of Energy. 2009. “Energy Conservation Standards for Refrigerated Bottled or Canned Beverage 

Vending Machines, Final Rule.” Federal Register FR 74 44914. Available at: 

http://www1.eere.energy.gov/buildings/appliance_standards/commercial/beverage_machines.html 
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AAppppeennddiixx  CC..22  UU..SS..  EEnneerrggyy  SSttaarr  aanndd  CCaannaaddiiaann  MMEEPPSS  TTeesstt  PPrroocceedduurree  ffoorr  VVeennddiinngg  

MMaacchhiinneess    

 

Source: U.S. Environmental Protection Agency. 2007. “Energy Star Program Requirement for Vending Machines, version 2.0.” 

Available at: http://www.energystar.gov/index.cfm?c=product_specs.pt_product_specs  

http://www.energystar.gov/index.cfm?c=product_specs.pt_product_specs
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AAppppeennddiixx  CC..33::  JJaappaann  TTeesstt  PPrroocceedduurree  ffoorr  VVeennddiinngg  MMaacchhiinneess 

 

Source: Japan ese Energy Conservation Center. 2007. “Final Report: Vending Machines Evaluation Standard Subcommittee, 

Energy Efficiency Standards Subcommittee of the Advisory Committee of Natural Resources and Energy.” Available at: 

www.eccj.or.jp/top_runner/pdf/tr_vending_machines_may2007.pdf 

http://www.eccj.or.jp/top_runner/pdf/tr_vending_machines_may2007.pdf
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AAppppeennddiixx  DD..11::  UU..SS..  TTeesstt  PPrroocceedduurree  ffoorr  CCFFLLss  

 

Source: U.S. Environmental Protection Agency. 2008. “Energy Star Program Requirement for CFLs, version 4.0.” Available at: 

http://www.energystar.gov/index.cfm?c=product_specs.pt_product_specs  

http://www.energystar.gov/index.cfm?c=product_specs.pt_product_specs
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AAppppeennddiixx  DD..22  AAuussttrraalliiaa  TTeesstt  PPrroocceedduurree  ffoorr  CCFFLLss  

 

Source: Ellis, Mark. 2005. “Compact Fluorescent Lamps: Assessment of Minimum Energy Performance and Labeling Options.” 

Available at: www.energyrating.gov.au/library/pubs/200512-mepscfls.pdf  

http://www.energyrating.gov.au/library/pubs/200512-mepscfls.pdf
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AAppppeennddiixx  DD..33  BBrraazziill  PPrroocceell  TTeesstt  PPrroocceedduurree  ffoorr  CCFFLLss  

 

Source: Ellis, Mark. 2005. “Compact Fluorescent Lamps: Assessment of Minimum Energy Performance and Labeling Options.” 

Available at: www.energyrating.gov.au/library/pubs/200512-mepscfls.pdf  

 

http://www.energyrating.gov.au/library/pubs/200512-mepscfls.pdf
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AAppppeennddiixx  DD..44  EEuurrooppeeaann  UUnniioonn  TTeecchhnniiccaall  SSppeecciiffiiccaattiioonnss  ffoorr  CCFFLLss  

 

Source: European Commission. 2009. “Draft Commission Regulation implementing Directive 2005/32/EC of the European 

Parliament and of the Council with regard to ecodesign requirements for non-directional household lamps – CFLs.” Available at: 

http://ec.europa.eu/energy/efficiency/ecodesign/doc/committee/2008_12_08/draft_domestic_lighting_products_regulation_

en.pdf  

http://ec.europa.eu/energy/efficiency/ecodesign/doc/committee/2008_12_08/draft_domestic_lighting_products_regulation_en.pdf
http://ec.europa.eu/energy/efficiency/ecodesign/doc/committee/2008_12_08/draft_domestic_lighting_products_regulation_en.pdf
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