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A Complying with Green Building Certification
Energy Requirements

A Space Heating and Cooling Systems
A Air Distribution Systems

FGBC FLORIDA GREEN
l BUILDIN G COALITION A GREEN FLORIDA FOR A BLUE PLANET



A o Rotl il - .
> - .“.; .
- T . B .
. NV SN LR
. " -
N .
\ - V.1, o
« T\ . " v
L - 4
i \ /i
) / &7 “
7, p / "o LA f3 'y -
. £ t‘ S | Xl
} AL s\ b - Sl
N - Y
NP ]
YRS o Lo
R T ST
3 [.-'.’...-v
s
'
=

A Leaning ObjectivasEnergy Efficiency

A Identify the critical factors for ensuring energy
efficiency.

A Describe the technical resources and
considerations involved with designing and
installing an energy efficient HVAC system.

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

A Conservation via
A Building envelope
A Air barrier
A Efficient consumption
applies to:
A Seasonal consumption
A Baseloadtonsumption
A Alternative energy

A All three work
Interdependently
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A Florida has an energy code that is updated by t
Florida Building Commission every three years.

a 2010
- »,‘ri‘ Energy
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A Prescriptive : strict envelope measures with federal
minimum heating, cooling and water heating
equipment

A Performance: building simulation software is used t
project the energy use of the proposed design and
compare it to a predefined standard reference desig
of the same size. This method allows tramfés
between envelope and equipment.
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ARvalue computatiort; comply with table values
and applicable parts of code

A U-Factor alternative: similar but uses whole
assembly tFactor

A Total UA alternative allows tradeoffs between
envelope sections
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Compliance

iIndows: Max. t0.65 (skylights 0.75),
SHGC 0.30, 20% GFA

Walls: Frame B3, Block 6/ R7.8

Roof Reflectancdélin. 0.25

Cellings: R0

Floors: RL3 raised floor; R slabon-grade
Doors: Max. tD.65

Equipment efficiency: federal code
Ducts: R6, located in conditioned space and tested

Qr0.03
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I = Performance Method
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AMost builders comply using the performance
method.

A 2010 Florida Energy Code requires the propose
design home to have a projected annual energ)
load of 0.80 of the Florida standard reference
design.
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FORM 1100A-08

FLORIDA ENERGY EFFICIENCY CODE FOR BUILDING CONSTRUCTION ENERGY PERFORMANCE LEVEL (EPL)
Florida Department of Community Affairs Residential Performance Method A DISPLAY CARD

Project Name:  Premier 3000 Adiron 80 Builder Name: Premier Construction and Devel * =
etint Doy o B i ESTIMATED ENERGY PERFORMANCE INDEX" = 60
City, State, Zip: Tallahassee , FL , 32317- Permit Number: The lower the EnergyPerformance Index, the more efficient the home.
Over. Premier Construction and Development Jurisdiction

Design Location: L, Tallahassee

3000 Adiron Way, Tallahassee, FL, 32317-

1. New construction or existing New (From Plans) 9 W:ll Types(1875 g;:{') :’*“:;" i 55;‘?:;“ New construction or existing New (From Plans) 9. Wall Types
a. Frame - Wood, Exterior = e : 2 N
2 Single family or nfulllﬁev family Single-family peletinse eais it e s Single family or multiple family Single-family : :::i . mv z‘l::::“
3. Number of units, if muttiple family 1 o NIA R= # Number of units, if muttiple family 1 o NA i
4. Number of Bedrooms 3 d.NA R= 3 Number of Bedrooms. 3 d NA
5. Is this a worst case? No 10. Ceiling Types (1767.0 sqft) Widiatoy A s this a worst case? No 10. Ceiling Types
6. Conditioned floor area (f?) 1656 a Undar Atho (Ventad) Re380. HEE8001 Conditioned floor area (%) 1656 a. Under Attc (Verted)
b. Knee Wall (Vented) R=190 11100 b. Knee Wall (Vented)
7. Windows(171.1 sqft)  Description Area o NA R= w Windows™ Description CNA
a. U-Factor: Dbl, U=0.35 U-Factor: Dbl, U=0.35
2 11. Ducts % 4
SHGC: SHGC=029 : 5 o = SHGC: SHGC=0.29 11, Ducte
b. U-Factor: Dbl, default a. Sup: Attic Ret: Attic AH: Altic Sup. R=6, 3301 U-Factor Db, default a. Sup: Attic Ret: Attic AH: Attic Sup. R= 6, 330 fi*
SHGC: Clear, default 12 Cooling systems § SHGC: Clear, default 12 Cooling systems
o U-Factor NiA e a. Central Unit Cap: 300 KBtuhr U-Factor NA a. Central Unit Cap: 30,0 kBtuhr
, 3“;;2“ - B SEER: 14 SHGC: SEER: 14
Fa
ok 13. Heating systems U-Factor NIA 13. Heating systems
I i A - - a. Electric Heat Pump Cap: 30,0 kBuhr SHGC: a. Electric Heat Pump Cap: 300 KBt
- HSPF: 7.8 e. U-Factor: NA HSPF: 78
SHGC: SHGC: 3
14. Hot water systems d
8. Floor Types (1656.0 sqft) Insulation  Area a. Natural Gas Cap: 1 gallons Floor Types. Insulation  Area
a. Slab-On-Grade Edge Insulation R=00  1656.00" EF:0.81 a. Slab-On-Grade Edge Insulation R=00  1656.00 %
b, NIA R= s b. Conservation features b, NA = e
c. NA R= L None c.NA R= L3
15, Credits

14. Hot water systems
a.Natural Gas Cap: 1 gallons.
EF: 081
b. Conservation features
None

15. Credits

Total As-Built Modified Loads: 22.06

SlasuFoorArde: 0403 Total Baseline Loads: 37.03

| certify that this home has complied with the Florida Energy Efficiency Code for Building
Construction through the above energy saving features which will be installed (or exceeded)

| hereby certify that the plans and specifications covered by Review of the plans and i - A . c >

this calculation are in compliance with the Florida Energy specifications covered by this ; in this home before final inspection. Otherwise, a new EPL Display Card will be completed

Code. calculation indicates compliance based on installed Code compliant features.

with the Florida Energy Code. 2 i i

PREPARED BY: Before construction is completed Builder Signature: Date:

DATE: this building will be inspected for =

compliance with Section 553.908 £ o Address of New Home: City/FL Zip:

| hereby certify that this building, as designed, is in compliance Florida Statutes.

with the Florida Energy Code.

*Note: The home's estimated Energy Performance Index is only available through the EnergyGauge USA -

OWNER/AGENT: BUILDING OFFICIAL: FlaRes2008 computer program. This is not a Building Energy Rating. If your Index is below 100, your home

DATE: DATE: may qualify for incentives if you obtain a Florida Energy Gauge Rating. Contact the Energy Gauge Hotline at

(321) 638-1492 or see the Energy Gauge web site at energygauge.com for information and a list of certified

- Compliance requires an air distribution system test report, by a Florida Class 1 Rater, confirming system Raters. For information about Florida's Energy Efficiency Code for Building Construction, contact the
leakage to outdoors is not greater then 66 cfm at 25 pascals pressure difference in accordance with N1110., Department of Community Affairs at (850) 487-1824.

- Compliance requires an envelope leakage test report, by a Florida Class 1 Rater, in accordance with N1113.A.1.

**Label required by Section 13-104.4.5 of the Florida Building Code, Building, or Section B2.1.1 of Appendix G
of the Florida Building Code, Residential, if not DEFAULT.

EnergyGauge® USA - FlaRes2008

112712012 11:20 AM EnergyGauge® USA - FlaRes2008
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K 'Building envelope
Alr barrier Thermalboundary
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Insulation baffle provides
minimum 2 in. clearance
under roof sheathing

\

il

Rigid insulation notched /
around roof trusses to
act as wind shield for
roof insulation

.'

Sealant, adhesiv
or gasket

W

Rigid insulation
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Insulation Installation

3
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Insulation Installation
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assembly

A To determine the Walue for a given product, divide
1 by the Rvalue.

A Example: R19 fiberglass insulation has\alue of
1/19, or .05263.

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

A SIPs
A ICFs
A Precast concrete

When used together, they can provide
significant advantages.
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A Conduction

A Radiation

A Convection
A Air leakage

FGBC@

FLORIDA GREEN
BUILDING COALITION

1. Conduction Js
the direct transfer
of heat throuwagh
the window fo the
outdoars,

2. Convaction
ocours whan alr
gives U its reat
ta the cooler
glass and sinks
toward the foorn
Thigs movement
.. SUCKS Tl

S ETITTar air
towvard Hher ol
that is in e
cooled, creating
a draft,
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ndows, Skylights, and Door:

U-values

A Frame and glazing optiong ATriple-glazed unlts-: 12
ADouble glazed units:

AInsulated glass _ 5010.30
A LowE glass RR——
A Low-conductance gas fillings
A Composite spacers
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Multiple Glazings
Low-E Coating
A Fenestration ratings Gas il

- Warm Edge Spacers

— Improved frame
materials
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A’Frame and glazing options

A Insulated glass
AReflects up to 90% o

ALowE glass long-wave heat energy
A Lowconductance gas filling N e S e e

A Composite spacers visible light to pass
A Fenestration ratings
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A Insulated glass R
A LowE glass

A Low-conductance gas
fillings
A Composite spacers
A Fenestration ratings

A’Frame and glazing options | ,

ACombined with LovE Coatingsﬁ.\;;-;;-.s-f;_
boosts energy efficiency

A5% of the window's overall co

FLORIDA GREEN
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¢ Windows, Skylights, and Door:

A Frame and glazing options
A Insulated glass
A LowE glass

A Lowconductance gas
fillings

A Composite spacers
A Fenestration ratings

AU-values .02 lower than
aluminumspaced counterpar
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A Design criteria
A Design considerations
A Equipment selection

ADbden

Robin Vieira, Flonda Solar Energ
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A Proper design uses scientific criteria and a systematic
method.

A The Standard points to ACCA and AHRI resources.
A ACCA Manual J
A GAMA H22
A ACCA Manual S
A ACCA Manual D
A ACCA Manual RS
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Sem sizes should be selected based on the building
design loads.

Undersized Equipment Oversized Equipment

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

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

Causes shottycles

Marginalizes partoad temperature
ole]plife]

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 machine

To To To To To I T T
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Design Loads

Reside tial l.,ﬁ A Manual J residential load
““'““":}f;a" calculation enables

%Jt 70 accurate estimates.

@™y
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A Manual D Residential
duct design

FGBC FLORIDA GREEN
| BUILDING COALITION A GREEN FLORIDA FOR A BLUE PLANET



System Selection

A Manual S residential
system selection
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Conditioners and Air Source Heat Pump
A1Q Drive units up to 24.5 SEER
Anon 1Q drive units with SEER 18 to 20

-

<R

v |
ofy
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A Units with up to 0.975 AF

A AFUE is the annual fuel
utilization efficiency
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A Make home efficient, make ductwork efficient

A Have contractor size the system using your specifie
windows and insulation

A Be willing to shop around to different subs
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A"Keeplng the systems affordable

A At some price, it may be more cost efficient to add
solar electric panels to reduce energy bills than to g
the premium cost for supehigh-efficient units.

A Weigh alternatives. Your energy rater can prOJect
savings.
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KThere are choices in Florida for your type of
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Forced Air Furnaces

Hot-air plenum
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AN L

A Several options
I In-floor radiant panels

=
i Ceiling mounted radiant }5—

panels

T WalFmounted room
EEIEIES
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Heat Pumps

A Mostly installed where there is
primary demand for cooling

THERMOSTAT

E

WARM

FLORIDA GREEN
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Heat Pumps

A Ground Source Heat Pumps

A GREEN FLORIDA FOR A BLUE PLANET



Mini-splits

A Use small individual
Indoor units in each
room
A Eliminates heat loss

through ductwork

A Control for each unit

A Have equipment
efficiencies in the 3.2

COP range
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IN 20 MIN
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Distribution

A Two methods of heat distribution:
I Forced air duct systems
I Hydronicsystems
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FGBC Q

DUCTULATOR®

English and SI Metric Units

FLORIDA GREEN
BUILDING COALITION

COMMON DUCT PROBLEMS
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Air Return Principles
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A Recommendation:
Install air handler unit
and distribution
system inside the
building envelope and
In the conditioned
space of the house.
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A Sealed
A Insulated
A Close to leak free
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K'Some green homes
will also attempt to be
anENERGY STAR

Qualifled Home.

Most of the following pictures
FNBE FTNRY 9b9wD, {
guidelines.
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Not a best
practice
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Chase Is not
large enough
for the duct

wah:'ﬁ.‘, el kil
7
V— ——

FGBC FLORIDA GREEN
 BUILDING COALITION A GREEN FLORIDA FOR A BLUE PLANET



Existing
Homes

Standard
New Home

||
L
=
=]
=1
[
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(|
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Zero Energy
Home

Less Energy
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What is a HERS Index?

WHAT IS INCLUDED IN A HERS INDEX
Envelope

Roof configura n /
Foundation type # & size of windows slope
Insulation value Tint / U-factor Roof material / color
Perimeter / area Attic details

Floor covering |Overhang details Conditioned ceiling area
—eiling Solar absorbance
Roof deck insulation
Ceiling style level
Insulation value Radiant barrier system
sstic ventilation ratio

Building envelope lea
Door area / U value Attached or not agce

Equipment

Prgra1mble theo-

System type Insulation value stat

Capacit Rcfrierator

SEER "/i) flourescent lighting
Amount of leakage __lceiling fans

pe / location Duct surface area __IDishwasher
Efficienc Ieating >
Daily usage System tpe  |Modules

Solar or heat recovery Batteries

FGBC FLORIDA GREEN
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Federal law prohibits removal of this label before consumer purchase.

EHERG GUIDE

'NMII“:MM
 Side-Mounted Freezer c.mz:cmcrm
* Through-the-Door Ice

Estimated Yearly Operating Cost

$67
H_'_|
$57 §74
Cost Range of Similar Models

630

Estimated Yearly Electricity Use

Your cost will depend on your utility rates and use.

® Cost range based only on models of similar capacity with automatic defrost,
side-mounted freezer, and through-the-door ice.

© Estimated operating cost based on a 2007 national average electricity cost of
10.65 cents per kWh.

© For more information, visit www.ftc.gov/appliances.
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Florida Residential Energy Use

All Other Cooling
2con 28%

Heating
4%

Lighting
17%
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Florida vs. U.S.

Where Does My Money Go?

Annual Energy Bill for a typical Single Family Home is approximately $2,200.

1% B Heating

B Cooling

B Water Heating
B Appliances

(includes refrigerator, dishwasher,
clothes washer and dryer)

O Lighting
[0 Electronics

(includes computer and monitor
and TV and DVD player)

[l Other”
(includes external power adapters,
telephony, set-top boxes, ceiling

fans, vent fans and home audiao)

FLORIDA GREEN
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WaterHeatergs Learning Objectives

A How important is water heating to reducing
energy consumption

A What are the 5 basic types of water heating
systems

A What are the 4 basic fuels for these systems

A What is efficient delivery and why is it
Important

FGBC FLORIDA GREEN
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10%

50%
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Dishwasher
14%
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Water Heaters

Tank Water
Heater

Tankless Water
Heater

Hybrid Water
Heater

Energy Star
Water Heater

TANKLESS WATER HEATERS

iy

FLORIDA GREEN
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HERS index
with tanked gas
water heater

FGBC (@) B8 itinon

Confirmed Rating

Brackenchase Builders
5038 Hampton Ridge Dr. Design: Tallahassee, FL
Tallahassee, FL 32311- Title: Brackenchase 5038 HaiffténTRIBGAHASSEE_REGIONAL_AP_[ISIS], FL

BUILDING ENERGY RATING GUIDE
$0 $1307 el gi6os

v
I A |
0 MBtu 40.3 MBtu 49 MBtu

Cost Basis:
'V Proposed Home City of Tallahassee Electric Rate: $0.149  /kWh
Florida Average Gas Rate: $2.119 /Therm
Savings = $299 Statewide Prices Oil: $2.30/gal LP Gas: $2.40/gal

This Home may Qualify for EPA's Energy Star Label '
This Home Qualifies for an Energy Efficient Mortgage (EEM)

Jane Conn
Certified Rater 1.D. Number

Signature Date
This Rating Guide is provided to you by a Home Energy Rater
‘who is trained and certiied to perform Ratings in accordance
with the RESNET standard. Questions or complaints regarding
this Rating may be directed to:
yGauge Program Office

Energ
HERS Index* 77 Coree £ 529225703
(321)638-1492
2, 0.0.0.0 ¢ I
NOTES:

!The home builder must have signed a Memorandum of Understanding with EPA as an Energy Star Homes partner.
2HERS Index calculated in accordance with 2006 RESNET standard, Section 303 2 (Reference home = 100, Zero energy use = 0).

1/13/2012 3:30:25 PM EnergyGauge® USA ResRate 2008/USRRIB v2.8 Page 1/1
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How Much Can Your Family Saver

=
i
&
=
ey
L
o
=
i —
=
1]
[£5]
1]
=3
E

Family Siza

*2.6 occupants per household |s the LS. averags, .S, Census, 2006
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Confirmed Rating

Premier Construction and Development
Design: Tallahassee, FL

2483 Goldenrod
Tallahassee, FL 32311- Title: Premier 2483 Goldéivi SBLLAHASSEE_REGIONAL_AP_[ISIS], FL

BUILDING ENERGY RATING GUIDE
$0 $1716 Re2ien

v

HERS index
with tankless e

v Proposed Home
Florida Average GasRate:  $2.119 /Therm
Savings = $465 Statewide Prices Oil: $2.30/gal LP Gas: $2.40/gal

Wate r h e a.te r This Home may Qualify for EPA's Energy Star Label '
i es for an Energy Efficient Mortgage (EEM)

Jane Conn
Certified Rater 1.D. Number

Signature Date
This Rating Guide is provided to you by a Home Energy Rater
who s trained and certified to perform Ratings in accordance
with the RESNET standard. Questions or complaints regarding
this Rating may be directed to:
EnergyGauge Program Office
1679 Cleariake Road

HERS Index* 70 Cocos, FL 32922-5703
(321)636-1492

1. 0.0.0. 6. € T
RESNET ID: 216378330

NOTES:
"The home builder must have signed a Memorandum of Understanding with EPA as an Energy Star Homes partner.

ZHERS Index calculated in accordance with 2006 RESNET standard, Section 303 2 (Reference home = 100, Zero energy use = 0).
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HERS with a
heat pump

water

FG CQ

heater

FLORIDA GREEN
BUILDING COALITION

Confirmed Rating

Big Bend Habitat
1621 Harris St Design: Tallahassee, FL
Tallahassee, FL 32310- Title: Habitat 1621 Hafl\S{TALLAHASSEE_REGIONAL_AP_[ISIS], FL

BUILDING ENERGI RATING GUIDE

Reference
$0 $1260 $1945
| v I

A
0 MBtu 28.9 MBtu 45 MBtu
'V Proposed Home COS(giaiys I:v Tallahassee i :$0.149  /KWh
Florida Average $2.119 /Therm
Savings = $685 Statewide Prices Oll $2 3olga| LP Gas: $2.40/gal
This Home may Qualify for EPA's Energy Star Label '
This Home Qualifies for an Energy Efficient Mortgage (EEM)
Cooling|

Heating|
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H
z

Ceil. Fan|
Dishwash|

Dryer]
Jane Conn

Lighting|
Certified Rater 1.D. Number
Misc.

Pumps|
Signature Date
This Rating Guide is provided to you by a Home Energy Rater
Refrig $72 who is trained and certified to perform Ratings in accordance
with the RESNET standard. Questions or complaints regarding
this Rating may be directed to;
EnergyGauge Program Office

HERS Index* bbb

(321)638-1492
*‘k‘k*‘k g | e
RESNET ID: 090860139

NOTES
1The home builder must have signed a Memorandum of Understanding with EPA as an Energy Star Homes partner.
2HERS Index calculated in accordance with 2006 RESNET standard, Section 303.2 (Reference home = 100, Zero energy use = 0).
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A BLUE PLANET

Energy
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Yearly Energy Total Cost (Over

Cost 13 Years)
Conventional gas storage 0.6 $850 $350 13 $5,394

Water Heater Type Efficiency (EF)  Installed Cost

Life (years)

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

Minimum Efficiency
electric storage

High-eff. electric storage $820 $439 13 $6,528
Demand gas $1,600 $256 13 $4,925

Electric heat pump water
heater

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

0.9 $750 $463 13 $6,769

$1,660 $190 13 $4,125
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Grundfos Hot Water Recirculation
+* Water temp. drops, sensor starts pump
* Pressure increases in hot water tank

+ Water in tank heats up

* Hot water is pumped into piping loop

+ Water throughout loop heats up

+ All water is hot, sensor turns pump off
+ Water cools in pipes, process repeats
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A On average, what portion of your energy usage is
attributable to heating water?

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

A What are the four basic fuels for these systems?
A What is efficient delivery and why is it important?
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‘A Lighting Learning Objectives
AWhy do we need lighting?

Al 26 YdzOK 2F | K2YSQa S
attributed to conventional lighting?

AWhat are the important concepts of lighting?
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Energy

EISA
Energy Independence and Security Act
Of 2007

¢ 2 Rl & Qa Afterdke Standarn  Standard Effective Date

100 watt X TH gl 00a 1-Jan12

75 watt X po ¢ GGa 1-Jani3
60 watt X no g 00a 1-Janl4
40 watt X Hd o G0Ga 1-Janl4d
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Lighting Efficacy

Lumens+ Watts = Efficacy

/5 watt Incandescent
1100 lumens- 100 watts = 11
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Lighting Efficacy

Lumens+ Watts = Efficacy

/5 WattHalogen
1100 lumens- 75watts =.14
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Lighting Efficacy

Lumens+ Watts = Efficacy

/5 Watt CFLs
1100lumens+ 23 watts =47.8
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(5 | energy smart
energy smart
b

a smart way to save energy* ' | tech ( Iogy long life / low energy
tecnolk LED Alorgo vida util / bajo consumo

long life / low energy

la g ttil / bajo consumo
SR > = PAR20 DIMMABLE
2700K SE PUEDE USAR CON
CANDLE 20° NARROW A
3000K il e o
20" HAZ DIFUSO
CLEAR MEDIUM BASE ESRECHO byl el
VELA 3000K iy dll i
MSEDEK&T;:NA
LASTS —
13.7 it )
L J y
ENERGY STAR
YEARS' LASTS LA q
DURA 13.7 AROS" S TS N\ V2V ¥ Ot i
75 2 2.8 - ENERGY STAR
lumens YEARS' ! -‘ ;
1 .8 Estimated DURA 22.8 ANOS® Brightness
watts/vatios Energy Cost
15,000 %0.22 R
hours/horas i
Estimated
Energy Cost
. . watts/vatios 3 o
DECORATIVE contains: 1 bulb (CAM) 25.000 0.84
DECORATIVA contiene: 1 bombilla (CAM) houf‘s/horas per year
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Lighting Efficacy

Lumens+ Watts = Efficacy

/5 WattLEDs
1100 lumens- 17 watts =64.7
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Color Temperature

36005500 = cool

27003000 = warm, and best for most indoor
task lighting
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Choosing the Right Color

Warm White, Soft White  Cool White, Bright White Natural or Daylight

The standard color of Good for kitchens Good for reading
incandescent bulbs, and work spaces,

2700K 3000K 3500K 4100K S000K 6500K
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Faw

50-80CRI

Standard Warm White Fluorescent
Standard Cool White Flucrescont
60-TOCRI

Preenium High Pressure Sedium
Coeventional Metal Hatide

Better

70-80CRI
Thin Coat Tri-Phospher Flucrescont

Best

8090

White High Pressure Sodium

Warm Metal Hatide

Thick Coat Tri-Phospher Flucrescont
S0-100

High CRI Fruorescerns

Incandescent and Tungsten-Hatogen
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Less than
20% energy
efficient
lighting
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