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A GREEN FLORIDA FOR A BLUE PLANET 

Energy Efficiency 

• Complying with Florida’s energy policy  

• Complying with Green Building Certification 
Energy Requirements  

• Space Heating and Cooling Systems  

• Air Distribution Systems  
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Energy 

• Leaning Objectives—Energy Efficiency 
• Identify the critical factors for ensuring energy 

efficiency. 
• Describe the technical resources and 

considerations involved with designing and 
installing an energy efficient HVAC system. 

• Explain the important energy conservation 
features of lighting, appliance, and water heating 
components. 
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Introduction 

• Conservation via 

• Building envelope 

• Air barrier 

• Efficient consumption 
applies to: 

• Seasonal consumption 

• Baseload consumption 

• Alternative energy 

• All three work 
interdependently  
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Complying with  
Florida’s energy policy 

• Florida has an energy code that is updated by the 
Florida Building Commission every three years.  
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Florida Energy Code Compliance 

• Two general methods: 

• Prescriptive : strict envelope measures with federal 
minimum heating, cooling and water heating 
equipment 

• Performance: building  simulation software is used to 
project the energy use of the proposed design and 
compare it to a predefined standard reference design 
of the same size. This method allows trade-offs 
between envelope and equipment. 
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Three Prescriptive Methods 

• R-value computation – comply with table values 
and applicable parts of code 

• U-Factor alternative – similar but uses whole 
assembly U-Factor 

• Total UA alternative – allows trade-offs between 
envelope sections 
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Prescriptive R-Value 
Compliance 

 Windows:  Max. U-0.65 (skylights 0.75),  
                    SHGC 0.30, 20% GFA 

Walls:  Frame R-13, Block R-6 / R-7.8 

Roof  Reflectance: Min. 0.25 

Ceilings:  R-30 

Floors:  R-13 raised floor; R-0 slab-on-grade 

Doors: Max. U-0.65  

Equipment efficiency:  federal code 

Ducts: R-6, located in conditioned space and tested 
Qn≤0.03    
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Performance Method 

• Most builders comply using the performance 
method. 

• 2010 Florida Energy Code requires the proposed 
design home to have a projected annual energy 
load of 0.80 of the Florida standard reference 
design. 
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Performance Method 
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Energy 
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Energy 
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Air Barrier 

• Building envelope 

 Air barrier      Thermal boundary  
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Insulation Placement 
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Insulation Types and Forms 
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Insulation Installation 

 

• 1 
 

• 2 
 

• 3 
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Insulation Installation 
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Insulation Installation 
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Insulation Installation 
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Heat Transfer 

• U-value – The rate of heat loss by the product or 
assembly 

• To determine the U-value for a given product, divide 
1 by the R-value.  

• Example: R19 fiberglass insulation has a U-value of 
1/19, or .05263.  

• Advanced framing techniques increase the 
effective insulation value. 
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Alternative Building Systems  

• OVE 

• SIPs 

• ICFs 

• Precast concrete 

When used together, they can provide 
significant advantages. 
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Fenestration: 
Windows, Skylights, and Doors 

• Window Issues: 
• Conduction 

• Radiation 

• Convection 

• Air leakage 
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Multiple Glazings 

Low-E Coating 

Gas fill 

Warm Edge Spacers 

Improved frame 

materials 

Windows, Skylights, and Doors 

• Frame and glazing options 

• Insulated glass 

• Low-E glass  

• Low-conductance gas fillings 

• Composite spacers 

• Fenestration ratings 

U-values  

• Triple-glazed units: .12 

• Double glazed units: 
.50 to .30 
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Windows, Skylights, and Doors 

• Frame and glazing options 

• Insulated glass 

• Low-E glass  

• Low-conductance gas fillings 

• Composite spacers 

• Fenestration ratings 

• Reflects up to 90% of  
long-wave heat energy 

• Allows shorter wave,  
visible light to pass 
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Windows, Skylights, and Doors 

• Frame and glazing options 

• Insulated glass 

• Low-E glass  

• Low-conductance gas 
fillings 

• Composite spacers 

• Fenestration ratings 
 • Combined with Low-E coatings  

boosts energy efficiency 

• 5% of the window's overall cost 
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Windows, Skylights, and Doors 

• Frame and glazing options 

• Insulated glass 

• Low-E glass  

• Low-conductance gas 
fillings 

• Composite spacers 

• Fenestration ratings 

• U-values .02 lower than  
aluminum-spaced counterparts  
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Windows, Skylights, and Doors 
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Energy 

 

 

• Design criteria 

• Design considerations 

• Equipment selection 

• Distribution 
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Design Criteria 

• Proper design uses scientific criteria and a systematic 
method. 

• The Standard points to ACCA and AHRI resources. 

• ACCA Manual J  

• GAMA H-22 

• ACCA Manual S 

• ACCA Manual D 

• ACCA Manual RS 
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Design Loads 

Undersized Equipment 

• Does not maintain the comfort level 
when weather imposes an increased 
design load 

• Slightly undersized equipment may 
actually provide more comfort at a 
lower cost by running constantly at the 
extreme of the design load.  

Oversized Equipment 

• Causes short-cycles 

• Marginalizes part-load temperature 
control 

• Creates pockets of stagnant air 

• Degrades humidity control 

• Requires larger duct runs  

• Increases installed and operating costs 

• Increases the installed load 

• Causes unnecessary stress on machinery 

System sizes should be selected based on the building 
design loads. 
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Design Loads 

 

 

• Manual J residential load 
calculation enables 
accurate estimates. 
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System Selection 

 

 

 

• Manual D Residential 
duct design 
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System Selection 

 

 

 

 

• Manual S residential 
system selection 
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Space Heating and Cooling Systems 
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Space Heating and Cooling Systems 

• ENERGY STAR Most Efficient 2012 — Central Air 
Conditioners and Air Source Heat Pump 

• IQ Drive units up to 24.5 SEER 

• non IQ drive units with SEER 18 to 20 
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Space Heating and Cooling Systems 

• ENERGY STAR Most Efficient 2012 — Furnaces 

• Units with up to 0.975 AFUE 

• AFUE is the annual fuel  
utilization efficiency 
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Space Heating and Cooling Systems 

• Keeping the systems affordable 

• Make home efficient, make ductwork efficient 

• Have contractor size the system using your specified 
windows and insulation 

• Be willing to shop around to different subs 
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Space Heating and Cooling Systems 

• Keeping the systems affordable 

• At some price, it may be more cost efficient to add 
solar electric panels to reduce energy bills than to go 
the premium cost for super-high-efficient units. 

• Weigh alternatives. Your energy rater can project 
savings.  
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Equipment 

• There are choices in Florida for your type of 
heating/cooling systems 
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Forced Air Furnaces 
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Electric Resistance Heaters 

• Several options 
– In-floor radiant panels 

– Ceiling mounted radiant 
panels 

– Wall-mounted room 
heaters 
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Heat Pumps 

• Mostly installed where there is 
primary demand for cooling 
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Heat Pumps 

• Ground Source Heat Pumps 
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Mini-splits 

• Use small individual 
indoor units in each 
room 

• Eliminates heat loss 
through ductwork 

• Control for each unit 

• Have equipment 
efficiencies in the 3.2 
COP range 



A GREEN FLORIDA FOR A BLUE PLANET 

Occupant Temperature Controls 
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Distribution 

• Two methods of heat distribution: 

– Forced air duct systems 

– Hydronic systems 
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Forced Air Duct Systems 

• Use an distribution or duct system to circulate heated or cooled air 
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Duct Design 
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Duct Materials 
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Air Return Principles 
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Duct and Register Locations 

 

 

• Recommendation: 
Install air handler unit 
and distribution 
system inside the 
building envelope and 
in the conditioned 
space of the house.  
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Cooling with Natural Ventilation 

• Design the home to allow breezes to flow. 
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Air Distribution Systems 

• Ductwork in unconditioned space must be: 

• Sealed 

• Insulated 

• Close to leak free 
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Air Distribution Systems 

• Some green homes 
will also attempt to be 
an ENERGY STAR® 
Qualified Home. 

 
Most of the following pictures 
are from ENERGY STAR’s V3 
guidelines. 
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Air Distribution Systems 
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Air Distribution Systems 
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Air Distribution Systems 

Not a best 
practice 
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Air Distribution Systems 

Chase is not 
large enough 
for the duct 
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What is a HERS Index? 
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What is a HERS Index? 
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Energy 
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Home Energy Use in Florida 
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Florida vs. U.S. Use 
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Energy 

Water Heaters—Learning Objectives 

• How important is water heating to reducing 
energy consumption 

• What are the 5 basic types of water heating 
systems 

• What are the 4 basic fuels for these systems 

• What is efficient delivery and why is it 
important 
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Energy 

 

15% 

 

10% 

 

  50% 
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Energy 
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Water Heaters 
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Water Heater Energy Use 

HERS index 
with tanked gas 
water heater 
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Tank Water Heaters 

Conventional Tank Type 
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Tankless Water Heaters 
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Energy 

HERS index 
with tankless 
water heater 
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Heat Pump Water Heaters 
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Energy 

HERS with a 
heat pump 
water heater 
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Energy 
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Energy 
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Energy 

Water Heater Type Efficiency (EF) Installed Cost1
Yearly Energy 

Cost2 Life (years)3
Total Cost (Over 

13 Years)4

Conventional gas storage 0.6 $850 $350 13 $5,394 

High-efficiency gas storage 0.65 $1,025 $323 13 $5,220 

Minimum Efficiency 

electric storage
0.9 $750 $463 13 $6,769 

High-eff. electric storage 0.95 $820 $439 13 $6,528 

Demand gas 0.82 $1,600 $256 13 $4,925 

Electric heat pump water 

heater
2.2 $1,660 $190 13 $4,125 

Solar with electric back-up 1.2 $4,800 $175 13 $7,072 
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Energy 
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Energy 

Typical trunk 
and branch 
system 
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Energy 

Home run manifold 

system 
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Energy 

Submanifold 
system 
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Energy 
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Energy 
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Energy 
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Energy 

• Review 

• On average, what portion of your energy usage is 
attributable to heating water? 

• What are the five basic types of water heating 
systems? 

• What are the four basic fuels for these systems? 

• What is efficient delivery and why is it important? 
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Energy 

• Lighting—Learning Objectives 

• Why do we need lighting? 

• How much of a home’s energy usage can be 
attributed to conventional lighting? 

• What are the important concepts of lighting? 
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Energy 
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Energy 
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Energy 

EISA 

Energy Independence and Security Act  

Of 2007 

Today’s Bulbs   After the Standard Standard Effective Date 

100 watt ≤ 72 watts 1-Jan-12 

75 watt ≤ 53 watts 1-Jan-13 

60 watt ≤ 43 watts 1-Jan-14 

40 watt ≤ 29 watts 1-Jan-14 
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Energy 
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Energy 

Lighting Efficacy 

 

Lumens ÷ Watts = Efficacy 

 

75 watt incandescent 

1100 lumens ÷ 100 watts = 11 
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Energy 
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Energy 

Lighting Efficacy 

 

Lumens ÷ Watts = Efficacy 

 

75 Watt Halogen 

1100 lumens ÷ 75 watts = .14 
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Energy 
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Energy 

Lighting Efficacy 

 

Lumens ÷ Watts = Efficacy 

 

75 Watt CFLs 

1100 lumens ÷ 23 watts = 47.8 
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Energy 
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Energy 

Lighting Efficacy 

 

Lumens ÷ Watts = Efficacy 

 

75 Watt LEDs 

1100 lumens ÷ 17 watts = 64.7 
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Energy 

Color Temperature 

 

3600-5500 = cool 

2700-3000 = warm, and best for most indoor 
task lighting 
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Energy 
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Energy 

Color Rendition 
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Energy 

Less than 
20% energy 
efficient 
lighting 
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Energy 

80% energy efficient lighting 
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Energy 

• Lighting—Review 

• Why do we need lighting? 

• How much of a home’s energy usage can be 
attributed to conventional lighting? 

• What are the important concepts of lighting? 
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Energy 
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Energy 

• Appliance Learning Objectives 

• What appliances are ENERGY STAR labeled—and 
which are not? 

• What minimum increase in efficiency over 
industry standard must these labeled appliances 
meet? 
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Energy 

ENERGY STAR certified 
refrigerators are 
required to use about 
15% less energy than 
non-certified models.  
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Energy 

 

ENERGY STAR certified clothes washers use 
about 20% less energy and 35% less water than 
regular washers.  
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Energy 

 

 

 

A new, ENERGY STAR 
qualified dishwasher will 
save, on average, 1,300 
gallons of water over its 
lifetime. 
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Energy 

Freezers that have earned the ENERGY STAR are 
at least 10 percent more energy efficient than 
the minimum federal standard. 
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Energy 

 

 

 

Adult beverages anyone? 
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Energy 
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Energy 

So what’s missing? 
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Energy 

• Appliance Learning Review 

• What appliances are ENERGY STAR labeled—and 
which are not? 

• What minimum increase in efficiency over 
industry standard must these labeled appliances 
meet? 
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Energy 

• Verifying Energy Performance Learning 
Objectives 

• How is a home designed for energy efficiency? 

• What is modeling? 

• How are homes tested? 



A GREEN FLORIDA FOR A BLUE PLANET 

Energy 

Click on this one 

Search “Energy Rater Florida” 



A GREEN FLORIDA FOR A BLUE PLANET 

Energy 

Select “FL” 

Click “submit” 
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Energy 

Scroll down to 
Martin County 
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Energy 
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Energy 

You may want to 
also check 
surrounding 
counties 
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Energy 

Click on “Find a rater/auditor RESNET” 

Enter “resnet energy raters” 
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Energy 

Choose “certified home energy raters/auditors” 

Enter your zip code 
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Energy 

Both Martin County 
raters are members 
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Energy 
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Energy 



A GREEN FLORIDA FOR A BLUE PLANET 

Energy 
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Energy 

 

Verifying Energy Performance Review 

• How is a home designed for energy efficiency? 

• What is modeling? 

• How are homes tested? 
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ENERGY STAR® 

 

 

 

 

 

The Good 

The Baaaad 

And the downright UGLY! 
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• Where we were 

• Where we are 

• What does Version 3.1, revision 7 really 
require? 

ENERGY STAR® 
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V1  

• 1996-2006 

• High-performance windows  

• Tight construction and ducts 

• Efficient heating and cooling equipment 

• Third-party verification by a certified Home 
Energy Rater.   

ENERGY STAR® 
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ENERGY STAR® 

V2 

• 2006-2011 

• Choose a pathway 

• Pass the thermal bypass 

• Meet the HERS Index 

• Pass the duct leakage test (QnOut ≤ .06) 
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ENERGY STAR® 

V2.5 

• April 1, 2011-July 1,2012 

• Thermal Enclosure System Rater Checklist 

• (Sections 3 and 5 enforced) 

• HVAC Quality Installation Contractor Checklist 

• HVAC Quality Installation Rater Checklist 

• Water Management System Builder Checklist 
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ENERGY STAR® 

V3 

• Beginning July 1, 2012 

• All checklists enforced 

• Thermal Enclosure System Rater Checklist 

• HVAC Quality Installation Contractor Checklist 

• HVAC Quality Installation Rater Checklist 

• Water Management System Builder Checklist 
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ENERGY STAR® 

V3.1 

• July 1, 2012 

• Or February 1, 2013? 

• Florida Specific Requirement 
AND 

• All 4 Checklists* 
 

*now on revision 7 of these! 
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Confused? 

 

 

• We all are…..or were 
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Good 
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Good 

Insulated headers 
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Real Bad 
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Ugly 
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Bad 
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Almost? 
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Good 
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Good 
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Good 
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Good/Ugly 
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Bad? 
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Version 3.1 

• Received updated Energy Gauge December 1 

 

• Prescriptive 

 

• Performance 
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Prescriptive 

• Because I said so, that’s why! 
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Prescriptive 
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Prescriptive Home Size 

 

• CFA may not exceed benchmark home 

 

 

 

Benchmark Home 

Bedrooms in home to be built 1 2 3 4 5 6 7 8 

Conditioned floor area Benchmark home 1000 1600 2200 2800 3400 4000 4600 5200 
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Prescriptive Heat Pumps 

• If using a heat pump, must be at least: 

• 8.2 HSPF 

• 15 SEER 

• 12EER 

• ENERGY STAR labeled 
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Prescriptive Envelope 

• Radiant barrier 

• ACH50 ≤ 5 

• Grade 1 insulation installation 

• Ceiling insulation ≥ R-30 

• Wall insulation ≥ R-13 

• Floor over unconditioned space ≥ R-13 
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Prescriptive Windows 

 

 

• Windows:  ≤ .65 U-value, ≤ .27 SHGC 

• Skylights:   ≤ .75 U-value, ≤ .30 SHGC 
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Prescriptive Water Heater 

Energy Factor (EF) meets requirements: 
 

• To determine domestic hot water (DHW) EF 
requirements:  

• Gas DHW EF ≥ 0.69 - (0.002 x Tank Gallon Capacity); 

• Electric DHW EF ≥ 0.97 - (0.001 x Tank Gallon Capacity);  
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Prescriptive Thermostat 
and Ductwork 

• Programmable thermostat 

 

• All ductwork and air handlers located in 
conditioned space 

 

• QnTotal ≤ 8/100 sq. ft. 
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Prescriptive Lighting and 
Appliances 

• All refrigerators, dishwashers, ceiling fans and 
exhaust fans are energy star qualified 
 

• ENERGY STAR qualified light bulbs or fixtures 
in  
 

• ≥ 80% of RESNET designated qualifying 
locations 
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Performance 

 

 

 

 

 

 

I won’t tell you how to do it,  
just do it! 



A GREEN FLORIDA FOR A BLUE PLANET 

Performance Home Size 

CFA may not exceed benchmark home 

 

 
 

Size adjustment factor (SAF)= 

Benchmark Sq. Footage Allowed 
• ___________________________________________________________________________________________________________ 

Rated Home Sq. Footage            

Benchmark Home 

Bedrooms in home to be built 1 2 3 4 5 6 7 8 

Conditioned floor area Benchmark home 1000 1600 2200 2800 3400 4000 4600 5200 
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Performance Home Size 

Example: 

4 bedroom 3400 square foot home 

 

SAF=2800÷3400 

SAF=.82 
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Performance Home Size 

Example: 

4 bedroom 3400 square foot home 

SAF=.82 

Benchmark HERS=72 

Rated home HERS=72x.82=59 
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Do you have a very, very 

 

 

 

 

 

 

 

good relationship with your mechanical contractor? 
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Mechanical Contractor 

 

 

 

 

 
 

And is he or she comfortable with computers? 
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Mechanical Contractor 

 

 

 

 

 

 

And with completing paperwork  

in a timely manner? 
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Performance Duct Leakage 
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Performance Blower Door 
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Performance Right Sizing 
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Performance Right Sizing 
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Bath fans 



A GREEN FLORIDA FOR A BLUE PLANET 

Poor Installation 
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Good Installation 
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ES Fan With Timer 
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Build Your Team 

Building contractor, insulation contractor, 
mechanical contractor, framing contractor, and… 

 

 

 

 
 

your rater 
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Pay Attention To Detail 
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ENERGY STAR V3.1  
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Energy 

• Review – Energy Efficiency 
• Identify the critical factors for ensuring energy 

efficiency. 
• Describe the technical resources and 

considerations involved with designing and 
installing an energy efficient HVAC system. 

• Explain the important energy conservation 
features of lighting, appliance, and water heating 
components. 
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Energy 

• Review – Energy Efficiency 
• What is the SEER, and why does it matter? 
• Higher SEER:  more or less efficient? 
• What two tests comprise the performance test, 

and what does each measure? 
• What is a HERS index 

• What is the required HERS index for ENERGY 

STAR certification? 

• Florida is in what designated climate zone? 
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Thank You! 

You can download the Standards and search 
the Database at: 

 www.FloridaGreenBuilding.org   


