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Buildings Technologies Program 

 

Date: September 30, 2011 

ENERGY STAR® Hot Water Systems for High 
Performance Homes 

Welcome to the Webinar! We will start at 11:00 AM Eastern. 
There is no call in number. 

The audio will be sent through your computer speakers. 
All questions will be submitted via typing.   

 



           

   Video of presenters
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Building America Program: 
Introduction 

Building Technologies Program 
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Building America Program Founded to: 
 

•  Reduce Energy Use 
•  Promote Building Science/System Engineering 

Approach 
•  Ensure Quality, Health and Durability 
•  Accelerate Adoption of High Performance Technologies 

 

Background 
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Research 

#1: Solutions that can be Implemented on a Production 
Basis 

 

•  Cost Effective, Least Cost, Highest Value Solutions: 
–  Low Risk 
–  Reliable 
–  Durable 
–  Clearly Understood Energy Savings and Performance 

Benefits  
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#2: Development of Whole Systems Knowledge  

•  Clearly Understood Cost/Performance Tradeoffs 
•  Identification and Resolution of Knowledge Gaps 
•  Clear Definition of Stakeholder Needs: 

–  Contractors 
–  Utilities 
–  Realtors 
–  Financial Institutions 
–  Homeowners 

Research 
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#3: Continuous Evaluation and Performance Feedback  

•  Measures Guidelines 
•  Measures Database 
•  Accurate Audit and Analysis Tools 
•  Well Characterized Test House and Pilot Community 

Performance Data 

Research 
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15 Industry Research Teams 

Habitat Cost Effective Energy Retrofit Program 

NorthernSTAR Building America Partnership 

Building Energy Efficient Homes for America (BeeHa) 

Building	
  America	
  Retrofit	
  Alliance	
  (BARA)	
  

Alliance for Residential Building Innovation (ARBI) 
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•  After the presentation you can download the PowerPoint 
file at the following location: 
www.buildingamerica.gov/meetings.html 
 

•  This link will be shown again at the end of the 
presentation 

Downloading the PowerPoint File 
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•  Throughout this presentation, you can Submit your 
questions using the Q&A box on the left of your screen 

•  All questions will be addressed at the end of the webinar 

Q&A 
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Energy Star Hot Water 
Systems for High Performance 
Homes 

Building Technologies Program 
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•  Overview of Energy Star water heater types 
–  Gas 
–  Condensing gas 
–  Tankless gas 
–  Heat pump water heater 
–  Solar 

•  Compare water heater efficiencies 
•  Design considerations for water heater types 
•  Optimizing other benefits of water heater types 

Objectives 
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Challenge of Selecting WH 
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ENERGYGUIDE Label 
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Let’s Get Into Some Hot Water – Efficiently! 

Water Heater Types: 

•  Electric 
•  High Performance Gas 
•  Gas Condensing 
•  Tankless 
•  Heat Pump Water Heater 

(HPWH) 
•  Solar Water Heating 
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Efficiency: Energy Factor 

•  EF is a numeric value typically less than 3.0, used to 
compare performance. Higher numeric values indicate 
higher efficiency. 

•  EF is the ratio of useful energy output from a water 
heater with respect to the energy delivered to the water 
heater. 
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No Energy Factor Rating! 
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GAMA Rating 
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Ratings Directory 

www.ahridirectory.org 
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EF Example 

•  EF 1.0 = 100% efficient, no 
heat losses 

•  EF Electric – typical 0.92 
•  EF Gas – typical 0.65 
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Conventional Electric Water Heater 
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Conventional Electric Water Heater 
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Electric Resistance Water Heaters 

•  Electric resistance water heaters are 
not Energy Star rated 
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Gas Water Heaters 
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Key Things to Know 

•  Energy Star = EF of 0.67 
•  Initial cost = $500 to $800 
•  Payback for the Energy Star unit  

< 3 years 
 



Energy Star Hot Water Systems for High Performance Homes  26 | Building America Program  www.buildingamerica.gov 

Gas Condensing 
Water Heaters 
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Condensing Gas Water Heater 
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Key Things to Know 

•  EF  values > 0.80 
•  Annual savings over 

electric ~= $110/yr. 
•  Initial cost =  

$700 - $1200. 
•  Payback in 7 – 9 years. 
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Tankless Gas Water Heaters 
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Tankless Water Heater 
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Key Things to Know 

•  Energy Star = 0.82 or higher 
•  Initial cost ~= 3 times greater 
•  Indoor or Outdoor units  
•  Payback in 6 to 8 years. 
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Heat Pump Water Heaters 
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Heat Pump Water Heater 



Energy Star Hot Water Systems for High Performance Homes  34 | Building America Program  www.buildingamerica.gov 

How Do They Work? 

•  Provides conditioned  air as a byproduct of operation 
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AirTap HPWH Installation 
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AirTap Coil Installation 

Video from airtap 
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Key Things to Know 

•  Energy Star = EF 2.0 and higher  
•  Two different types – integrated and 

retrofit. 
•  Provides conditioned air 
•  Initial cost about 2 times greater  
•  Payback in as little as 2 years. 
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Solar Water Heaters 



Energy Star Hot Water Systems for High Performance Homes  39 | Building America Program  www.buildingamerica.gov 

•  Standard systems provided by manufacturers 
•  Various designs for 

–  Climates 
–  Freeze 
–  Load sizes 

•  80, 120 gallon systems 
–  Single tank 
–  Double tank 

•  Common components 
•  System certification 

Solar Water Heaters 
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Passive Solar Water Heating 
Systems 

•  No pump or controller 
 

Thermosiphon! Integral Collector Storage 
(ICS)!
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Pump 

Controller 

Sensor wire 
to collector 

Sensor wire 
to tank 
bottom 

Differen'al	
  Controller	
  System	
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Photovoltaic Powered Pump 
Systems 
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•  Solar systems should be certified 
–  Certified systems go through tests to ascertain durability and 

performance 

•  You can compare collectors based on their projected 
energy output in Btus per day – the higher the better 

•  You can also use Energy Factors for systems 

What you should know 
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Solar Certification Resources 

FSEC Web Site 
http://www.fsec.ucf.edu 
 

SRCC Certification 
http://www.solar-rating.org 
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Comparing Energy Star 
Systems 
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What Makes a Water Heater Energy Star? 

Energy Star Criteria  -  see EnergyStar.gov 

ENERGY STAR Criteria Energy Factor First-Hour Rating Warranty Safety 

Gas Storage 
(Beginning 9/1/2010) 

EF >= 0.67 FHR >= 67 gallons per hour Warranty >= 6 years on 
sealed system 

ANSI Z21.10.1/CSA 4.1 

ENERGY STAR Criteria Energy Factor First-Hour Rating Warranty Safety 

Gas Condensing EF >= 0.8 FHR >= 67 gallons per hour Warranty >= 8 years on 
sealed system 

ANSI Z21.10.1/CSA 4.1 

ENERGY STAR Criteria Energy Factor First-Hour Rating Warranty Safety 

Heat Pump Water Heaters EF >= 2.0 FHR >= 50 gallons per hour Warranty >= 6 years on 
sealed system 

UL 174 & UL 1995 

ENERGY STAR Criteria Energy Factor Gallons-Per-Minute Warranty Safety 

Whole-Home Gas Tankless EF >= 0.82 GPM >= 2.5 over a 77°F rise Warranty >= 10 years on 
heat exchanger and 5 years 

on parts 

ANSI Z21.10.3/CSA 4.3 

ENERGY STAR Criteria Solar Fraction Warranty Safety 

Solar Water Heaters SF >= 0.5 Warranty >= 10 years on solar collector, 6 years on storage tank, 
2 years on controls and 1 year for piping and parts 

OG-300 Certification from 
the SRCC 
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Hot Water Systems Laboratory 
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Video of Hot Water Systems Laboratory 
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Design and Distribution 
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Design Considerations 

•  Combustible vs. Non-Combustible 
•  Location within the home 
•  Number of occupants and needs 
•  Cost 
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Reduce need for hot water 
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Water Distribution 
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Key Things to Know 

A properly designed distribution 
system can: 
 

•  Reduce wasted water 
•   Provide individual hot water runs at 

each point of use. 
•  Reduce dishwasher power 

consumption 
•  Save you time and money 



Energy Star Hot Water Systems for High Performance Homes  54 | Building America Program  www.buildingamerica.gov 

Saving Water and Time 

•  A twenty five foot run of ½” CPVC holds approximately 
1qt. of water (31.2 fl/oz) 

•  The same length of 3/8” PEX holds only about ½ 
quart. (17.2 fl/oz) 
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Saving Water and Time 

•  It takes approximately 32 seconds for a 2.5GPM shower 
head to make a twenty five foot run.  
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How Much Water Is Saved? 

•  ½” is today’s standard but 3/8” is more efficient 
•  25’ of ½” CPVC = 3.9 cups/water 
•  25’ of 3/8” PEX = 2.1 cups/water 
•  Savings =  approximately 1300 gal/yr. 
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Recirculation Systems 
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System Selection 

•  Recirculation control types: 
–  Continuous  
–  Timer or Thermostatic 
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Activation Systems 

•  Recirculation activation types: 
–  Manual 
–  Automatically Sensed 
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Some Final Things to Consider..... 

•  Short runs and smaller diameter piping or pex lines 
•  Water conservation achieved through independent hot 

and cold water valves 
•  Pipe insulation 
•  Demand controlled hot water recirculation system 
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Bottom Line! 
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Bottom Line! 

1.8 
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Green Home Program Overview 
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LEED for Homes Credit EA7.1 

•  Efficient Hot Water Distribution (2 points) 
–  Design and install an energy-efficient hot water distribution 

system  
–  Select one of the following designs 
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Compact  Design of Conventional System 
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Central Manifold Distribution System 
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Structured Plumbing System 
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Summary 

•  Five types of Energy Star certified Water Heaters 
–  High Efficiency Gas 
–  Gas Instantaneous (Tankless) 
–  Gas Condensing 
–  Heat Pump 
–  Solar 

•  When looking at EF, compare apples to apples. 
•  Proper water line design and distribution can decrease 

both power and water use. 



Energy Star Hot Water Systems for High Performance Homes  69 | Building America Program  www.buildingamerica.gov 

Q&A 

•  Questions can be typed on the left of your screen 

•  To download a copy of this presentation, visit: 
  www.buildingamerica.gov/meetings.html 


