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Energy Efficient Clothes Drying 

http://www.google.com/url?sa=i&rct=j&q=clothes+line+pollution&source=images&cd=&cad=rja&docid=edfVxL3DmLCIYM&tbnid=twTk91BKkNeSbM:&ved=0CAUQjRw&url=http://bsclarified.wordpress.com/2012/01/23/how-to-clean-your-clothes-without-water/&ei=F2-RUbGmNuL5igL66YDoBg&bvm=bv.46471029,d.cGE&psig=AFQjCNFudZfGr-V9dINP0bC2F9Cjg-dmXw&ust=1368572044377120


5 

The Happy House Wife Era 
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Electronic Control (circa 1963) 
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Super Efficient Clothes Dryers 

Heat Pump 

Radio Frequency 

Advanced Electric 
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http://www.google.com/url?sa=i&rct=j&q=clothes+dryer&source=images&cd=&cad=rja&docid=HYvs5RhuzJ4knM&tbnid=Scbh5tYN0xqsNM:&ved=0CAUQjRw&url=http://www.renovateyourworld.com/HowTo_Library/Fixing_Clothes_Dryers-Clothes_Dryer-F2162.html&ei=g-KSUZOfB4TiiAKWnYGQCA&bvm=bv.46471029,d.cGE&psig=AFQjCNEjbVqRyFHsClzU1dDTrfL1yzfLTQ&ust=1368667129032519
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Clothes Dryer Market 

6.5 million dryers sold in U.S. in 2010 
 80% are electric dryers and 20% are gas dryers 

 ~ 99% are vented 

 ~ 98% are 27 inch wide “Full Size” variety 

 >80% of high end models are paired with washer 

90.2 Million Households 
 72 million electric 

 18.5 million  gas or propane 

Total Technical Potential 
 ~300 kWh/unit per year 

 6.5 million sold per year 

 Total Potential Savings of ~21 billion kWh per year 

(about 5 Hoover Dams worth of electricity) 
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Estimated Unit Energy Savings 

9 

Clothes Dryer Efficiency Level 

Energy Use Savings Over Baseline 

KWh KW KWH KW 

Baseline Electric Resistance Dryer * 967 4.6 

ENERGY STAR v. 1.0  ** 822 4.0 145 0.7 

ENERGY STAR® Emerging 

Technology Award ( >30% ) 
677 1.6 290 3.0 

Heat Pump Equivalent *** 484 1.2 484 3.5 

*      Baseline energy usage reflects 2005 DOE Federal Standard 

**    Assumes 15% average efficiency gain 

***  Assumes 50% average efficiency gain 

• Spring/Summer 2013 – Findings from Lab and Field 

Testing 
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Current Situation 

• No “super efficient” product in US 

• Current test procedure is not accurate 

• Washer and dryers are sold as pairs 

• EE units are not low  

cost models 

• EE versions have  

longer drying time 

• 2015 Standard is based 

on 2005 procedure 

http://www.google.com/url?sa=i&rct=j&q=clothes+dryer+angry&source=images&cd=&cad=rja&docid=LK-DoLSJWx9BmM&tbnid=1xuuBN0OP5uaiM:&ved=0CAUQjRw&url=http://www.downtoearthnw.com/blogs/green-voice-real-estate/?page=2&ei=T-SSUejsIMfriQKfh4DQCg&bvm=bv.46471029,d.cGE&psig=AFQjCNFfcgghuPyzbc4I3Yp_7QJrK4EEkw&ust=1368667545339456
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Dryer Annual Energy Use Estimates 
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Performance Ranges 
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Australian market Variation 
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NEEA Laundry Field Study  

Residential Building Stock Assessment 
 Approximately 1,850 homes 

Laundry Supplemental Study 
 Final report due July 

 50 sites – 1 month 

 Statistically significant sample 

 2005 and newer models 

 3 weight measurements 

 kWh monitoring of both washer and dryer 

 Participants paid to provide load and setting  

details 
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Drying time is longer 
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Air flow rates are lower 
Questions 

• What is the real world vent rate? 

• How does this impact drying time? 

• Does this make them similar in 

performance to HP dryers? 

24% of ducts had 

substantial air flow 

restrictions 
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Dryer Settings are not the same 

Dryer Temperature Dryness Level 
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Initial Moisture 
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Preliminary Summary 

 Energy use was higher than expected 
 More loads 

 Longer run times 

 Considerable variability  
 between models  

 Owner behavior 

 Types of laundry loads 

 70% use auto termination – not always good 

 Medium heat is most common 

 Many selected “Extra Dry”  

 There were 124% as many dryer loads 
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Implications for DOE Test Procedure 

Proposed standard improved but flawed 
1. Low quality auto-termination can increase 

energy use over timer based systems 

2. Variability is much higher between models 

largely because of loads don’t behave like test 

cloths 

3. FUF results in significant underestimate of  

annual energy use 

4. An accurate procedure would help spread the 

field and provide product differentiation 

 

 



23 

DOE Test group comparison 
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DOE is stuck between laws and market 

1. Standard must not increase over time 

2. Test procedure must be accurate 

3. Changes would require restart of rule 

making 

4. Changes would impact manufacturers 

product efficiency ranking 
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Dryer Test Procedure Evolution 

2005 DOE Test Procedure 
 Based on 1994 era test standards 

 5% RMC termination 

 50% Polyester test clothes 

2013 DOE Test Procedure 
 Final version TBD 

NEEA “Real World” Procedure Differences 
1. Test Cloths are cotton, thicker, 3-dim 

2. Wetter to start 

3. Test run until auto termination achieved 

4. More loads per year 

5. Field Utilization Factor 

 

DOE Test Cloths 
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Near Term Actions 

Ecova lab testing of super efficient dryers 
 CLASP testing of 3 electric + 4 European HP - done 

 DOE Award winner – advanced resistance heat 

 LG – 24” Heat Pump w/boost 

 Panasonic – 24” Variable Speed Heat Pump 

Field Testing 
 NEEA – pilot best options 

 FSEC – Building America 

Support “Americanized” Product 
 Cheap, big, and fast 

 PNNL Product development support 

 Ecova Frankenstein Hybrid Test? 
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LG Heat Pump Clothes Dryer 

with Electric Resistance Boost 
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Panasonic Heat Pump Clothes Dryer 

Unit has Variable Speed Compressor 

Panasonic 

24” HP 
Typical 

27” 
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Closing Comments 

2 manufactures will bring high efficiency 

products to US market this year*. More 

would come if demand emerges. 

 

If we get the data right, we can generate a 

qualified product list, offer incentives and 

drive up market demand for these products. 

 

* Not guaranteed 
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Filling the 

Energy 

Efficiency 

Pipeline 

Accelerating 

Market 

Adoption 

Delivering 

Regional 

Advantage 

Thank You! 

 
Christopher Dymond 
Sr. Product Manager 

cdymond@neea.org 

(503) 688-5454 – work    (503) 428-2787 – mobile 

Questions & Comments 

mailto:cdymond@neea.org
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Extra Slides 
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Ecova Tested* Dryers 

* And soon to be tested 
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Tight Cluster with 2005 Procedure 

Very little 

product  

differentiation using 

the old test 

procedure 

 

Including Auto 

termination 

increased spread 

substantially 
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Test Procedure Highlights 

DOE 2005 

Test 

Procedure, 

Standard 

DOE 2013 

Procedure, 

Lab Tests 

NEEA Field 

Study 

Averages 

NEEA “Real 

World” Test 

Procedure 

Moisture 66.5%-73.5% 57.5% +/- 0.3% 62% 62% +/- 0.3% 

Termination Manual Auto Auto Auto 

Load Composition 2-Dim 2-Dim 3-Dim 3-Dimy 3D 

Drying Time 23 min 47 58 47 

Field Use Factor 1.04 0.8 1 1 

Adj. Use/Load 2.3 kWh 1.7 kWh 3.1 kWh 2.5 kWh 

Washer Loads Dried 107% 91% 124% 124% 

Loads/year 416 283 337 337 

kWh/year 967 570 920 840 

CEF 3.01 4.2 2.4 3.0 

Significant Difference, Largely a result of FUF 
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Ecova HP Dryer Testing (done and planned) 

  Notes 
Claimed Energy Efficiency 

(kWh/kg of clothing) 
Purchase Price 

Heat Pump Clothes Dryers Tested by CLASP 

CLASP HP1 Highest rated 2011 heat pump efficiency and largest rated capacity 0.23 ~$1,100 

CLASP HP2 Entry-level heat pump clothes dryer model 0.34 ~$800 

CLASP HP3 Most efficient European model in 2010; small drum volume 0.27 ~$1,050 

CLASP HP4 Semi-professional with moisture sensing technology on drum vanes 0.24 ~$3,450 

Other Heat Pump Clothes Dryers considered as part of this market research 

NEEA HP1 High-efficiency entry-level condensing heat pump clothes dryer (A++) 0.34 ~$800 

NEEA HP2 
One of the two highest rated 2013 heat pump clothes dryer efficiency (A+++) 

that recently became available in Europe. 
0.18 ~$1,560 

NEEA HP3 
One of the two highest rated 2013 heat pump clothes dryer efficiency (A+++) 

that recently became available in Europe. 
0.17 ~$1,370 

NEEA HP4 
Listed as the fastest drying heat pump clothes dryer model in the Australian 

database 
0.30 ~$3,500 

NEEA PVCD1 

Professional vented clothes dryer with a recirculation drying system, DN 100 

exhaust ducting, and tubular heating elements. It was considered because it 

is listed as the most efficient dryer in the U.S. DOE Compliance database. 

0.59 ~$2,900 

Models Recommended for Purchase and Testing by NEEA 

Panasonic NHP80G1 

Variable speed compressor allows unit to vary power use with selected 

temperature setting or load size. 

  

0.14 - 0.225 ~$1,140 

LG RC9042AQ3Z 

Offers optional electric resistance boost mode when faster drying times are 

preferred. Also one of the larger load rated capacity amongst heat pump 

clothes dryers considered in this study.  

  

0.18 ~$1,420 

[1] These values are based on average manufacturer-claimed energy consumption values. Actual energy efficiency values may be different under various test load conditions, fabric types and initial moisture content of clothing going into the clothes dryer. 
[2] This study did not attempt to estimate the incremental cost of heat pump dryers compared to conventional dryers. The price structure of the European appliance market is generally higher than in North America, and these retail prices may include substantial sales taxes and other charges. 
[3] This value is obtained by converting the 3.7 pounds per kWh DOE rating into kWh per kilogram. This ignores differences in the test procedure, so it is very approximate. 
[4] Panasonic specifically reports claimed efficiency in kWh/cycle for a wide range of load sizes, fabric types and initial moisture content levels. Please see Appendix B for more detailed power consumption values reported in the product manual for the Panasonic NHP80G1 heat pump clothes dryer. 
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Drying time in different modes (LG) 
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Test Load Item Comparison 

DOE Test Load             IEC Easy Care Test Load        AHAM Test Load 
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NEEA Laundry Field Study  

Top Analysis Objectives 
 Dryer energy usage 

 Annual cycles – e.g. demographics 

 Remaining Moisture Content correlations 

 Energy use after 5% RMC 

 Energy use and cycle times 

 Consumer choices 

 Clothes load types and sizes 

 Accuracy of sensors used in auto termination 

 How often are clothes hand dried 

 Energy use impact by clothes washer 

 

 

 

 

 


