INTERNATIONAL ENERGY CONSERVATION
CODE - BUILDING ENVELOPE

RESIDENTIAL TRAINING

Southface

4% Southface

LEARNING OBJECTIVES

* Understand Georgia Energy Code air barrier &
insulation requirements

* Identify house air sealing key points

* Learnthermal boundary requirements of the
Georgia energy code

* Recognize common insulation challenges
* Understand HVAC and water heating provisions
* Know how to read and fill in Energy Code Certificate
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ENERGY CODE RESOURCES

Online educational resources are available by visiting: www.southfaceonlinetraining.org

Technical assistance or training requests can be submitted to
Georgia Energy Code Hotline at: energycodes@southface.org or 404-604-3598

Additional Resources

Georgia Energy Code: If you would like additional information on Georgia’s current energy code, please
visit the Georgia Department of Community Affairs website at:
www.dca.ga.gov/development/ConstructionCodes/programs/EnergyCodeTrainingWorkshops.asp

DOE Field Study: If you would like additional information on other DOE Field Studies and participating
states, please visit the Building Energy Codes website here:
https://www.energycodes.gov/compliance/energy-code-field-studies

Georgia Field Study: If you would like further information regarding the Georgia Energy Code Field
Study, please visit our project webpage found at: www.seealliance.org

Other Tools Coming!!: Residential and Commercial Field Guides, videos, webinars | ==
BB K=
*
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IMPORTANCE OF ENERGY CODES

e Saves energy - Buildings consume 40%
of energy in U.S.; energy codes reduce
dependence on foreign energy sources

*Saves money- energy costs continue to
escalate and energy codes help keep
money within local economy

e Additional benefits:

e Increases comfort, health and
durability of homes

eIncreases value of homes in local
community

e Reduces liability for builder and

subcontractors
4% Southface




THE HOUSE ASASYSTEM

A house is a system made up of
interrelated parts:

e The building thermal
envelope

* Space conditioning

* Ventilation

* Water heating & distribution

* Lighting & appliances

Building Science represents a holistic view of a house and
applies and understanding of the flow of: Heat, Air and Moisture
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BUILDING SCIENCE: HEAT TRANSFER

* Heat is a form of energy
* Heat moves from hot to cold

* 3 methods of heat transfer:

* Conduction — heat moves
through a material

* Convection — heat energy
carried by a fluid
(including air)

* Radiation — heat “emits”
from a hot surface to a
cooler surface
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RADIATION

Radiation is the movement of heat from a hot surface to a cold
surface with nothing solid or opaque in between (low-emitting
surfaces slow radiation)

RADIATION

Heat transfer from a hot surface to a cool one
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HEAT TRANSFER PROBLEM =——

heat transfer 1-2

@

heat transfer 2-3

/ Air handler

& ductwork

—
QRUTATA R

@ _______ heattransfer 3-4

heat transfer 5-6-7
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Energy code allows for multiple
ways of defining the building
thermal envelope. This home’s

| roof is the envelope, (not the ceiling).

I.':I f {v‘ ‘ .




BUILDING SCIENCE: AIR FLOW

ILaaky ransn
ducts

Tight supply
ucts

Air moves from areas of higher pressure to areas of
lower pressure

Natural and man-made forces that can create
pressure differences cause air to flow

Whenever air moves out of a home, an equal amount A
of air enters the home (CFM,, = CFM, )

f ‘.\‘\‘_ * f |
uy = [ |
Sfe | 8 "-@ StackEffct

o - AL — N
Mechanical Systems Wind
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THERMAL AND AIR BARRIERS

* The building envelope is comprised of

thermal & pressure boundaries

* The thermal & pressure boundaries

must be complete and aligned

Insulation products such as
fiberglass batts need to be
completely enclosed on all sides

Insulation is most effective when it

is continuous and located on the
exterior

13

CONTINUOUS INSULATION & AIR BARRIER

Building Thermal Envelope

(air barrier and insulation must be in contact)

4% Southface
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BUILDING SCIENCE: MOISTURE TRANSPORT

* Moisture moves from wet to dry
* Moisture can move as a liquid or

a vapor

* Bulk flow

* Capillary action

» Diffusion
* Infiltration

4% Southface

Liquid

Appropriate measures for
moisture control are essential!
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VAPOR DIFFUSION VS. AIR LEAKAGE

4x8 sheet of
gypsum board

Interior at 70°F
and 40% RH

Ry

4% Southface

L

1/3 quart
of water

4x8 sheet of
gypsum board
with a 1in2 hole
Interior at 70°F
and 40% RH

30 quarts

of water
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SCOPE OF RESIDENTIAL ENERGY CODE

* Heavy focus on building thermal envelope
* Ceilings, walls, windows, floors, foundations
* Setsinsulation levels, window U-factors and SHGC
* Infiltration control
* Caulk and seal to prevent air leaks
* Verify tight envelope with blower door AND visual inspection
* Ducts
* No building cavities as ducts
* Seal properly and insulate
 Verify tight with duct pressurization test
* Hot water pipe insulation
* Lighting - high-efficacy bulbs required (LED!)
* No appliance requirements

4% Southface

CURRENT 2011 GEORGIA RESIDENTIAL ENERGY CODE

A
o, [ INTERNATIONAL
"W RESIDENTIAL

IECLC

BiTIISadr CFiGi CrRlB Ry

@

Georgia State Supplements
and Amendments to the
International Energy
Conservation Code

(2000 Ediion) Ventilation
Requirements

If Blower Door test < 5 ACH,,
must install a whole-house
mechanical ventilation system

Energy
Requirements

Single Family: Must Blower Door test <7 ACH,,
4% Southface
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2011 PRESCRIPTIVE GEORGIA

RESIDENTIAL ENERGY CODE

One prescriptive “answer” for how to
build per climate zone (CZ: 2, 3and 4)

* Includes lots of footnotes

TABLE 402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT"
GLAZED Wion
cLvMATE | FENESTRATION | skviiGRT | o 2280 | CEILING: FRAME ATTIC
ZONE UFACTOR® UFACTOR® ey WALL? | KNEEWALL:
& R-300r R-13or R-18or
2
2 0 i B 170,030 170.082 1/0.065
R-30o0r R-13or R-18o0r
? e 065 030 U-0.030 U-0.082 U-0.065
. R-38 or R-13 or R-18 or
i 033 a0 .30 U-0.025 U-0.082 10 065
CLIMATE | MASSWALL' FLOOR:® o SLAB® e
WALL WALL
ZONE
: RoA/6 or 13 or R0 — 70
U0.165 10064 U036 : V0477
: R5/8 or R 19 or R513 = R5/13
U0.141 U-0.047 U-0.136 i U-0.136
P R5/10 o R19or R10/13 = R 10/13
0141 U-0.047 U-0.059 3 10,059
* This requirement will take effecr on July 1, 2011. 19~

2011 PRESCRIPTIVE FOOTNOTES

a. R-values are minimums. U-factors and SHGC are maximums. R-19 shall be permitted to be compressed into a 2 = 6 cavity.
Non-fenestration U-factors shall be obtained from measurement. calculation or an approved source.

b. The fenestration U-factor columm excludes skylights. The SHGC column applies to all glazed fenestration, including doors 50
percent or more glazed. One door or window (or up to 15 square feet [1.4 m’] of glazed fenestration) may be exempt from
meeting the U-factor and SHGC (Does not apply to attic access doors) See Section 402.2.3 ‘Fenestration access hatches and
doors’ of these Georgia State Supplements and Amendments.

c. Ends and sides of ceiling joist cavity shall be blocked with an approved air barrier. Flat ceiling insulation shall be in

substantial contact with the ceiling. Ceiling areas without attic space in Climate Zone 4 may be R-30 (maximum of 20 percent

of ceiling area or 500 square feet. whichever is less). For HVAC platform and floored access path areas, refer to Section

402.2.1 “Ceilings with attic spaces” of these Georgia State Supplements and Amendments.

All vertical air-permeable insulation shall be in substantial contact with an air barrier on all six (6) sides

Exception: Unfinished basements and fireplaces (insulation

e. R-13 + R-5 insulated sheathing. R-15 + R-3 insulated sheathing. or R-19 compressed into a 2 = 6 cavity is deemed to meet R-18
minimum requirement. Attic side shall have a sealed air barrier.

f. The second R-value applies when more than half the insulation is on the interior side of the mass wall

g. Floor mnsulation shall be installed to maintain continuous permanent conta

L«

1all be restrained to stay in place)

with the underside of the subfloor decking. and
msulation ends shall be blocked. Cantilevered tloors shall be R-30 and bar ca abe hall be block
h. R-5 and R-10 are continuous and R-13 1s cavity and band. For basements with no direct conditioning, either the floor or all of
the basement walls shall be insulated. For basements with direct conditioning, all of the basement walls shall be insulated.
i. Applies to unheated slabs. Heated slabs shall have exterior edge insulated to R-5 to a depth of 2 feet (610 mm). Insulation
located below grade shall be in compliance with Section 402.2.7.
j. R-5 and R-10 are continuous and R-13 is cavity and band. See Section 402.2.9 ‘Crawl Space Walls’ of these Georgia State
Supplements and Amendments.
k. Consideration should be given for mold and moisture, and for termite inspection and treatment.
. Where impact rated fenestration is required under Section R301.2.1.2 of the Infernational Residential Code or Section
1609.1.2 of the International Building Code. the maximum U-factor shall be 0.75 in Zone 2 and 0.65 in Zone 3.

ve extenior wall sha ked

—_
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2011 PRESCRIPTIVE GEORGIA RESIDENTIAL ENERGY CODE

Values for Climate Zone 3

&
Qe
3<% |
N i
N\ i
Uninsulated
Flat ceiling
<
3 Floor s\ °
i 2
Attic . ,/Kttic
\S
D o0
2" Floor e \;,x?\
\
e
st (o‘*‘oe Se((\
1t Floor R K%
o
Crawlspace
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2011 PRESCRIPTIVE GEORGIA RESIDENTIAL ENERGY CODE

Values for Climate Zone 3

7. Sloped e
Ceilings: © Q¢
R-30 W
\\d :
8.Exterior P~
Uninsulate : ’
6. Attic Flat ceiling R-13
Kneewall: R- ;
5 Flat 31 Floor R9. Attic Kneewall: o Q0P
Ceiling: ek v e
ag i Balaie 11. Exterior 63@%
4. Exterior 16. Window: 10. Fat Wall: A
Wall: ] 0.5 Ceiling: R-,34—Q ------------------ 3.® \00(
R-13 u-0. 2" Floor < R-13 v fg‘?
: \
3.Cantilever|] — SHGC-0.3 i ! O“e‘ ?:\' (\‘®3\\%‘\d\\
= ' < e O
Floor: o o o\
R-30 SO Py
1t Floor 627 A9 \/(, o
2.Exterior ¥ \Co(\é
Wall: 2
R-13 Crawlspace
1. Floor Over Crawl: R-19 15. Conditioned Slab:  R-0




2015 GEORGIA RESIDENTIAL
ENERGY CODE FIELD STUDY

8 Key Items :

High-efficiency lighting
Envelope tightness (ACH50)
Duct leakage

Exterior wall insulation
Ceiling insulation
Foundation insulation
(floor [ basement wall / slab)
Window U-factor

Window SHGC

63 observations of each key item minimum

4% Southface
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HIGH EFFICACY LAMPS (%) Cz:2
NO. OF OBSERVATIONS: 79

Vertical red line indicates the 2009

20-

15-

IECC prescriptive code requirement of . B = =

50% of all lamps = 50%

CZ:3

Key Takeaway: &
Of 79 homes observed only 27 5
complied with the minimum " sLJL. . * ._ l =
Standard (~34% compliance) + 50%
Ccz:4
. - I i
Higher is Better! B m— »
% Swthface : HignEfﬂ_amps%b . 24




100-

ENVELOPE TIGHTNESS (ACH50) ...
NO. OF OBSERVATIONS: 73

50-

25-3

Vertical red line indicates the 2009
IECC prescriptive code requirement
of 7 ACHso (max.)

00—

100-

7.5

Key Takeaway:
Only 3 results worse than code
of 73 tests conducted

Count

The average ACHs5o for all =
homes tested was 4.9

100-
75
50-
25

Lower is Better!

00-
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Cz:2

CzZ:3

ok B

CZ4

1
w
o

inn
s TACH50

ACH50

<
w

757

Envelope Tightness

> 100~

DUCT TIGHTNESS

(CFM25/100 FT2 CFA)
NO. OF OBSERVATIONS: 70

Vertical red line indicates the 2009
IECC prescriptive code requirement of
maximum 12% Total Leakage

Key Takeaways:
While many duct systems

complied with the 2009 IECC,
most would not comply with
2012/15 codes

Many duct systems located
completely inside the thermal
envelope tested much worse
han 12% duct leakage

Lower is Better!

4% Southface

Cz:2

2% 3

)
o

Duct

]
Tightness (cfm/100sf)
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CEILING R-VALUE
NO. OF OBSERVATIONS: 99

Vertical red line indicates the 2009
IECC prescriptive code requirement of
R-30inCZ's 2 & 3and

R-38inCZ 4

GA Code allows ceiling
insulation to be traded down
to as low as R-19

Key Takeaway:

Quality of installation (Grade)
was generally average to poor

Higher is Better!

4% Southface

40-

40-

Cz:2

- ¥

3 R-30
CzZ:3

- - e - I

£ R-30 R-38

Cz:4
=] — -

107
30
40

8
R Value 27

FRAME WALL R-VALUE (cavITY)
NO. OF OBSERVATIONS: 76

Vertical red line indicates the 2009
IECC prescriptive code requirement of
R-13 for all CZ's

Key Takeaway:

Quality of installation (Grade)
was generally poor

Higher is Better!

4% Southface

60 -

40-

20-

B0 -

40-

Count

20-

=)
'

80—

40-

20

CZ:2

CZ:3

147
187

©
R Value 28




WINDOW U-FACTOR ™
NO. OF OBSERVATIONS: 122

10 -

Vertical red line indicates the 2009

IECC prescriptive code requirement — -

maximum Ufactor for each CZ:
CZ:2-0.65—-GA amended to 0.50
CZ:3-o0.50

CZ:4—-0.35

30-

Key Takeaway:

Window compliance is very high

20-

10-

Lower is Better!
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30-

CZ:2

CZ:3

Cz4

<+ 0.50

04~
5-

=
U Factor

0.65

06

29 '

253

20+

WINDOW SHGC
NO. OF OBSERVATIONS: 122

15-

Vertical red line indicates the 2009
IECC prescriptive code requirement — o-
maximum SHGC for each CZ: 251

CZ:2-0.30 20-
CZ:3-0.30
CZ:4 — NR-GA amended to 0.30

Key Takeaway:

Window compliance is very high =

15-

10-

Lower is Better!

4% Southface

Cz:2

. d Ijl -

0.20

035
0407
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GEORGIA SAVINGS POTENTIAL \—-

First-year savings if 200% compliance achieved
Electricity savings
* 11,248 MWh
* $2.41 million

Gas savings

* 547,700 therms Total first-year savings:

$3.12 million

* $0.78 million

4% Southface

RESIDENTIAL BUILDINGS

* New construction
* 1 and 2 family (R3)

* Multi-family, 3 stories and
less (R2 and R4) — IECC

* Additions, Alterations,
Repairs
ildi CONDITIONED SPACE. For energy purposes, space within
Exem pt B ul I d | ngs a building that is provided with heating and/or cooling equip-
o - mentor systems capable of maintaining, through design or heat
© NO Cond|t|on|ng loss/gain, 50°F (10°C) during the heating season and 85°F
(29°C) during the cooling season, or communicates directly
H H with a conditioned space. For mechanical purposes, an area,
¢ H IStorlcaI room or space being heated or cooled by any equipment or
appliance.
4F Southface =




COMPLIANCE PATHS FOR INSULATION & WINDOWS

Insulation & Window
Requirements

Section 405 2015 IECC
(annual simulation) “HERS/ERI”
I
I
Mandatory Requirements | = = = = = I

e The new Energy Rating Index (ERI) path gives the most design
flexibility (e.qg., credit for mechanical equipment efficiency)

e |talso credits items not covered by the code

(e.g., appliance efficiencies)
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SUMMARY OF PRESCRIPTIVE 2015 [ECC
VS. ACTUAL 2020 GA ENERGY CODE

2015 Prescriptive R-values

Fenestration Skylight Glazing Wood Attic
Climate Zone Ufactor Ufactor  SHGC Ceiling Walls  Kneewall Mass wall Floor
2 0.40 0.65 0.25 38 13 13 46 13
3 0.35 0.55 0.25 38 20 or 13+5 20 or 13+5 8/13 15
4 0.35 0.55 0.40 49 20 or 1345 |20 or 1345 813 19

2 0.35
3 0.35
4 0.35

0.65
0.55
0.55

Proposed Compromise Prescriptive R-values
Climate Zone Fenestration Skylight Glazing

0.27
0.27
0.27

(Red indicates changes from current GA code)

Ceiling

38
38
38

Wood Attic Mass Wall Floor
13 18 4/s 13
13 18 813 19
13 18 813 19

Basement Crawl
wall Slab Wwall ACH
[} 0 0 <5
5/13 [1} 5/13 <3
10/13 10, 2ft 10/13 <3
Basement Slab Crawl ACH5
o 0 0 <3
5/13 0 5/13 <5
10/13 0 10/13 <5
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2020 GA PRESCRIPTIVE CODE

SECTION R402
BUILDING THERMAL ENVELOPE

*Revise Table R402.1.2 ‘Insulation and Fenestration Requirements by Component™ as follows:

TABLE R402.1.2
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?
Wood . slab? Crawl
: Glazed Attic M
Cimate | Fenestration | Skyight® | repestation | Ceiing | Frame | (0E | WS | poor | Basement | by, | spaces
Zone U-Factor® U-Factor SHach® R-Value wall i | R-value R-Value R Val & Wall
R-Value | F-Value “value Depth | R-Value
2 0.35 0.65 0.27 38 13 18 4/6 13 0 0 0
3 0.35 0.55 0.27 38 13 18 8/13 19 5/13" 0 5/13
SENES 035 055 027 33 13 18 8/13 19 10/13 0 10/13
marine
TABLE R402.1.4
EQUIVALENT U-FACTORS?®
Climate Fenestration Skylight Ceiling Frame Wall Mass Wall Floor Basement Wall | Crawl Space Wall
Zone U-Factor U-Factor U-Factor U-Factor U-Factor® U-Factor U-Factor U-Factor
2 0.35 0.65 0.030 0.084 0.165 0.064 0.360 0.477
3 0.35 0.55 0.030 0.084 0.098 0.047 0.091° 0.136
4 except 035 0.55 0.030 0.084 0.098 0.047 0.059 0.065
marine 35
Bu | Idlng Thermal Envelope — The basement walls, exterior walls, floor, roof, and any other building
element that enclose conditioned space. This boundary also includes the boundary between conditioned space and any exempt or
unconditioned space.
The building thermal envelope is the barrier that separates the conditioned space from the outside or unconditioned spaces. The building
envelope consists of two parts - an air barrier and a thermal barrier that must be both continuous and contiguous (touching each other).
In a typical residence, the building envelope consists of the roof, walls, windows, doors, and foundation. Examples of unconditioned spaces
include attics, vented crawlspaces, garages, and basements with ceiling insulation and no HVAC supply registers.
40°
300 conditioned Space
Outdoors B \ —
B 72°| T ]H
. {{] Conditioned
Unconditioned Space
5 |  Space =
4% Southface =




CONDITIONED SPACE

CO\TDlTlO\"ED SPACE. An area, room or space that 1s
asgd within the building thermal envelope and that is
dn'ectl) gctly heated or cooled Spaces are indirectly
heated or cooled wheretliev communicate through openings
with conditioned spaces. wher® thes gre separated from con-
ditioned spaces by umnsulated walls, ITows.Q[ ceilings, or '
where they contain uninsulated ducts, piping or olleT~selgces
of heating or cooling.

(i

Georgla State Supplements
and Amendments to the
International Energy

Georgia clarification: e

(a) Conditioned space: a cooled space. heated space. or indirectly conditioned space 1s defined
as follows:
(1) Cooled space: an enclosed space within a building that is cooled by a cooling system
whose sensible output capacity exceeds 5 Btuwh-ft? of floor area.
(2) Heated space: an enclosed space within a building that is heated by a heating system
whose output capacity relative to the floor area is greater than or equal to 5 Btuwh-ft’.
(3) Indirectly conditioned space: an enclosed space within a building that is not a
heated space or a cooled space. containing un-insulated ducts, or containing the heating
equipment or which is heated or cooled indirectly by being connected to adjacent
space(s). provided that air from heated or cooled spaces is transferred (naturally or
mechanically) into the space. Unvented Attic Assemblies meeting the requirements of the
IRC are an approved indirectly conditioned space.

37

APPENDIX RA —
BUILDING THERMAL ENVELOPE

Example 1 Example 2 Example 3
Indirectly-conditioned
space Py
Kneewall & 2N
Cundltmned N
-
Y ',‘ space 5
& < -
:llllllllllllllllllllllly H L™ H %
H 1 Vaulted E . H
Conditioned H : conditioned . Conditioned :
space H H space H space
H - H
EnmuE H FassnsEmnusEng, H L A
H H H H H
= Conditinnedi E Conditioned E E Conditioned 2
Garage space & Garage | space & Garage space =
~ |5 Basement
BBSBTZHU ,/ & (conditioned or H Inclirectly-
crz:::sﬁ)ace Imppl‘tam ai( E clzmnt;ingl] E conditioned
sealing location |3 upemsssessd] 5 crawlspace 3
Fenpssssununl

eAlthough these three homes look identical from the outside,
each has defined the building thermal envelope differently

4% Southface
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R402.2: SPECIFIC INSULATION REQUIREMENTS | -

Prescriptive details for insulating
portions of the building envelope
* Ceilings with Attic — 402.2.1
* Ceilings w/out Attic — 402.2.2

* Eave baffles — 402.2.3

* Access hatches and doors -
402.2.4

* MassWalls—402.2.5
* Steel Framing — 402.2.6

e Partial structural sheathed walls
—402.2.7

* Floors — 402.2.8

* Basement Walls - 402.2.9

* Slab-on-grade — 402.2.10

* Crawlspace Walls — 402.2.11
* Masonry Veneer —402.2.12

* Sunrooms —402.2.13
39

402.2.1 - CEILINGS WITH ATTICS _

*R-38 is prescriptive requirement
e Complete coverage of continuous
R-30 is deemed to comply

* GA: R-19 is acceptable under HVAC
attic platforms
(32 s.f./platform + 32" walkway)
* Rulers required every 300 s.f. for
blown attic insulation (R301.1.1)




402.2.1 - CEILINGS WITH ATTICS

R402.2.1 Ceilings with attic spaces. Where Section R402.1.2 would require R-38 insulation in

the ceiling. mstalling R-30 over 100 percent of the ceiling area requiring msulation shall be i
deemed to satisfy the requirement for R-38 wherever the full height of uncompressed R-30 e s seppemees
msulation extends completely over the wall top plate at the eaves. This reduction shall not apply ooy
to the U-factor alternative approach in Section R402.1.4 and the total UA altemative in Section o
R402.1.5. —

For HVAC attic platforms used for locating and servicing equipment. R-19 (maximum U-Factor
0.047) shall be deemed to meet the requirements of R-38 (maximum U-Factor 0.027) in the
ceiling. R-19 is deemed acceptable for up to 32 square feet of attic decking per HVAC system.
R-19 shall be deemed acceptable for a maximum 32 inch wide passage to the HVAC system as
referenced under M1305.1.2 of the International Residential Code.

(Effective January 1, 2020)

Standard Truss
with tapered

insulation depth
Energy Truss N ;
with full height insulation | S
(recommended) - Insutation baffa No space for
! " R-30 or R-38
insulation " - "
L
i) Soffit dam
[ (cardboard of
toam beard)
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402.2.2 - CEILINGS WITHOUT ATTICS

* R-30for 20% (up to 500 s.f.) acceptable for CZ2-4

* Vaulted ceilings and foam sprayed rooflines will need
to perform an R-value trade-off

* GA specific: Can trade down to unvented R-20 if spray ||z=z=
foam insulation is used (airimpermeable insulation)

Roofline Installed Insulation Options
Reference Table 402.1.1 and 402.1.6 in the Georgia Energy Code
amendments to the 2015 IECC and Section 806.5 “unvented attic
assemblies”in the Georgia Amendments fo the 2012 IRC

Vaulted unvented attic —
roofline air-impermeable insulation
(e.g., spray foam insulation)

Air impermeable insulation
(e.g., open- or closed-
cell spray foam)

Air impermeable insulation
R-20 minimum if trade-offs are used
(Georgia requirements)

42




402.2.2 - CEILINGS WITHOUT ATTICS

* Can trade down to R-20 fiberglass or cellulose [
(air-permeable insulation) with added: =

* R-5(CZ 2 & 3)orR-15(CZ 4) rigid foam board -
(airimpermeable insulation) for unvented attics

Vaulted unvented attic — Option 1

roofline air-permeable insulation / Air impermeable
(e.g., fiberglass, cellulose insulation) insulation continuous above
rafters (e.g. rigid foam board)
f]l combined with air-permeable
Air impermeable AUk
insuiagin (e.g., fiberglass,

(e.g. rigid foam board) .. cellulose insulation)

R-5 minimum in

climate zones 2 & 3
R-15 minimum in
climate zone 4

Option2 =~
Air-permeable Air impermeable Air-permeable insulation
insulation insulation between (e.g., fiberglass, cellulose

(e.g., fiberglass, rafters (e.g. rigid foam insulation) R-20 minimum if
cellulose insulation) board or spray foam) combined with trade-offs are used (Georgia
R-20 minimum if trade-offs are used air-permeable insulation (e.g., fiberglass, requirements)

(Georgia requirements) cellulose insulation)

43
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il

402.2.2 - CEILINGS WITHOUT ATTICS

[
! |‘.J|:

* May trade down to R-20 fiberglass or cellulose
(air-permeable insulation) with complete vented
channel that extends to ridge

Cathedralized vented ceiling-

roofline air-permeable insulation
(e.g., fiberglass, cellulose insulation)

Air-permeable insulation Ridge vent
(e.g., fiberglass, cellulose P - Yy - LN

insulation) R-20 minimum if
trade-offs are used
(Georgia requirements)

Air-permeable insulation
(e.g., fiberglass, cellulose

insulation) R-20 minimum if interior ceiling
trade-offs are used
(Georgia requirements)
Vent baffles and dams J il haam s iy Bl i
create a channel that Sofftl : '::,:nﬁad a:lygn help g-a;::aly A
fully extends from ven onsirate fho sic leakmge and insslation
provisions of the 2045 IECC (2019 Georg
soffit to ridge vent Energy Code). Ildnesnotmtmal ajrse;'ig
t . ials or o Other code
Georgia Intemational Energy Conservation Code Supplements and Amendments 2019 provisions may be applicabie as wel.
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R402.2.3 EAVE BAFFLES

Note: Wind wash baffle and
alr-permeable Insulation
dam. For air parmeable
insulation in vented attics,
batfies shall be installed
adjacent to soffit and eave

( | vents. A minimum of a 1-inch
Insulation | of space shall be provided

between the insulation and

Soffit dam the roof sheathing and at the
(cardboard or location of the vent. The

‘ Ad l R\ rigid foam board) baffle shall extend over the

Standard Truss
with tapered
insulation depth

top of the insulation inward
until it is at least 4 inches
vertically above the top of the
insulation. Any solid material
such as cardboard or thin
insulating sheathing shall be
permissible as the baffle.

Energy Truss
with full height insulation
(recommended)

Insulation baffie

NOTE:
R-30 complete coverage |
is deemed equivalent to

| Soffit dam
e (cardboard or rigid
prescriptive R-38 ’

foam board)

Soffit vent

R402.2.3 Eave baffle. For air penm:abl: insulation in vented attics, baffles shall be msmlicd

adjacent to soffit and eave vents. A minimum of a 1-inch of space shall be provided between

the insulation and the roof sheathing and at the location of the vent. The baffle shall extend

over the top of the insulation inward until it is at least 4 inches vertically above the top of the

insulation. Any solid material such as cardboard or thin insulating sheathing shall be

perissible as the baffle. (See Appendix RA for further clarification.)

(Effective January 1. 2020) 45

R402.2.4 ACCESS HATCHES & DOORS

R402.2.4 Access hatches and doors. Access doors from conditioned spaces to
unconditioned spaces (e.g. attics. unconditioned basements and crawl spaces) shall be
weather-stripped and insulated in accordance with the following insulation values:

1. Hinged vertical doors shall have a maximum U-Factor of U-0.20 (R-5 minimum);
2. Hatches/scuttle hole covers shall have a maximum U-Factor of U-0.05 (R-19 minimum);

and

3. Pull down stairs shall have a maximum U-Factor of U-0.20 with a minimum of 75
percent of the panel area having (R-5 minimum) insulation.

Access shall be provided to all equipment which prevents damaging or compressing the
insulation. A wood framed or equivalent baffle or retainer is required to be provided when loose
fill insulation is installed. the purpose of which is to prevent the loose fill insulation from spilling
into the living space when the attic access is opened, and to provide a permanent means of
maintaining the installed R-value of the loose fill insulation.

(Effective January 1. 2020)

e With ggo s.f. = R-38,
and 10s.f. =R-1,
Effective R-value = R-29!




R402.2.8 FLOORS

R402.2.8 Floors. Floor frammg-cavity insulation shall be
installed to mamtain permanent contact with the underside
of the subfloor decking.

Exception: The floor framing-cavity insulation shall be
permutted to be i contact with the topside of sheathing or
continuous insulation installed on the bottom side of
floor framing where combined with insulation that meets
or exceeds the mimmum wood frame wall R-value 1n
Table 402.1.2 and that extends from the bottom to the top
of all penimeter floor framing members.

47

R402.2.9 BASEMENT WALLS

R402.2.9 Basement walls. Walls associated with condi- \\ 4
tioned basements shall be insulated from the top of the ./ 4+ ———= S ————— ~

basement wall down to 10 feet (3048 mm) below grade or 7 N A e ~S - Sl 4

to the basement floor, whichever is less. Walls associated R e\ —

with unconditioned basements shall meet this requirement a |- Grade Li % N/
unless the floor overhead is msulated in accordance with -~ ———- ///\\\ /\\\///\\\
Sections R402.1.2 and R402.2.8. 4

Basement Wall — Average gros

S

wall must be > 50% below grade
and enclose conditioned space

CZ4: R-10 continuous or R-13 cavity
CZ3: R-5 continuous or R-13 cavity

CZ2: Noinsulation required
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R402.2.9 BASEMENT WALLS

Insulation strategies:

Fiberglass battw/
Cellulose batt vinyl backing Rigid foam board

49

402.2.9 BASEMENT WALLS

Insulation strategies:
Fiberglass batt in Spray

Rigid AGW, foam board Polyurethane
foam board o concrete ~_Foam

FOUNDATION
HALF WALL

4% Southface
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BASEMENT WALL INSULATION

51

BASEMENT WALL INSULATION

Blanket basement
insulation options

52




R402.2.11 CRAWLSPACE WALLS =

Standard vented [WUU\]U\/]

crawlspace -
underfloor insulation

JWIWWW

— Closed
crawlspace
[ Junderfloor
Closed insulation
crawlspace with |« Note: all crawspaces must

wall insulation

meet vapor retarder

requirements, as per IRC

(exception for open crawlspaces)
53

R402.2.121 CRAWLSPACE WALLS =

Seal ground with plastic (6” up walls, 6” overlaps)

Insulate interior of walls to satisfy code

(R-10in CZ4, R-5in CZ3, R-0inCZ2)

Eliminate all vents and leaks (access doors)

Satisfy IRC exception to vent requirement (IRC section R408.3)

Venting Exceptions: Critical Details:

e Continuous exhaust * No drainage problems

(radon) e Use a sealed combustion/

direct vent furnace or
install a Heat Pump

¢ Direct condition
crawlspace (supply)

¢ Pest Control and Code
Official awareness

¢ Direct condition
(dehumidifier)
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R402.2.11 CRAWLSPACE WALLS =

R402.2.11 Crawl space walls. As an alternative to insulating floors over crawl spaces. erawl
space walls shall be permitted to be insulated when the crawl space is not vented to the outside.
Crawl space wall insulation shall be permanently fastened to the wall and extend downward
from the floor to within 9 inches (229 mum) of the finished interior grade adjacent to the
foundation wall. A 3-inch (76 mm) mspection ' view strip immediately below the floor joists shall
be provided to permit inspections for termites. Exposed earth in unvented crawl space
foundations shall be covered with a continuous Class 1 vapor retarder in accordance with the
International Building Code. All joints of the vapor retarder shall overlap by 6 inches (152 mm)
and be sealed or taped. The edges of the vapor retarder shall extend at least 6 inches (152 mm)
up the stem wall and shall be attached and sealed to the stem wall.

(Effective Januvary 1. 2020)

www.crawlspaces.org

Air seal & insulate band area

3-inch view strip (removable is option)

Crawl space wall insulation to extend to within
0-9” of finished interior grade

Complete plastic sealed to walls at least 6 inches
up the stem wall

55

INSULATION TECHNIQUES — BAND AREA

Open/ « Pest Control industry
Closed struggles with band area
Cell Foam fully filled with SPF

- SPF that fills band blocks
inspection for pest control

- Air seal and then insulate
with movable insulation
product (batts, pillows, rigid
board, etc.)

Caulk and
Fiberglass
Batt

The band-joist area can be a challenge to insulat
correctly, with some contractors opting for

* Must air seal
and insulate
rim/band area
in basements
& crawlspaces

fiberglass batt rather than the complications of
spray foam. For installers working with blown
fiberglass or cellulose, MNational Fiber offers

" Blown another option. Its Insul-Cube is a fire-rated bag

£08 Bag il can be filled with blown insulation on-site, then

Pillow friction-fit between the joists. The amount of
insulation used will vary according to the size of
the space, and the cubes can be filled-in-place

behind pipes or wires. National Fiber
4% Southface Pip ' -




PROBLEMS WITH UNDERFLOOR INSULATION
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R402.3 FENESTRATION = q
e

Single Pane Double Pane

U-factor

Lower U-factor means better insulated U=1.05 U095
(U=1/R)

U-factor applies to

* windows,
* skylights,

¢ doors
U=0.35 U=0.35
Solar Heat Gain Coefficient E

The SHGC is the fraction of the solar heat from
the sun that enters through a window JE

* SPclearglass 3
&

SHGC: ~0.8
+ DPclearglass \
SHGC: ~ 0.6-0.7 00° F
* DPlow-e '/

Solar radiation

Triple Pane Double Pane w/ low-e

Visible light is
transmitted

(low solar gain) is refiected back
.- outside by low
SHGC: ~ 0.3 ectar g low €
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R402.3 FENESTRATION

World's Best
Window Co.

Millennium 2000+

Low-e effectively required!

Maximum fenestration

U'factor = 0.35 in CZ 2-4 anmgsg] mraalcﬁc?maem

* Area weighted average Ufactor acceptable  [~oomona rerrommance narivs

Visible Transmittance Air Leakage (US/1-P)

SHGC = 0.27 for all glazing 0.51 0.2
* Area weighted average SHGC acceptable

Wirnyl-Clad Wood Frame
Double Glazing + Argon Fil - Low £
Product Type: Viertical Slider

U-Factor Weighted Average
$% Southface o

Weighted Average Calculator: U Factor and Solar Heat Gain Coefficient (SHGC) SHGC Weighted Average
Directions: For each window type, enter the U-Factor, TN€ SHGC, TNE area of a single window,
and the total number of windows in the bulding (fill in blue shaded cells only) 0.26

Window Type U Factor SHGC Single window Number of windows of this type Total Window Area
area (sq. ft.) (square feet)
A 0.33 0.26 20 10 248
B 0.37 0.28 24 2
@
D
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4
b

R402.3 FENESTRATION EXEMPTIONS

R402.3.3 Glazed fenestration exemption. Up to 15 square
feet (1.4 m*) of glazed fenestration per dwelling unit shall
be permitted to be exempt from U-factor and SHGC
requirements in Section R402.1 2. This exemption shall not
apply to the U-factor alternative approach in Section
R402.1.4 and the Total UA altemative in Section R402.1.5.

R402.3.4 Opaque door exemption. One side-hinged opaque door assembly up to 24 square feet
2.22 m?) in area is exempted from the U-factor requirement in Section R402.1.4. This
exemption shall not apply to Attic Access Doors or the U-factor alternative approach in Section
R402.1.4 and the total UA alternative in Section R402.1.5.

(Effective January 1. 2020)

60




AIR SEALING & INSULATION

R402.4.1.1 Installation. The

components of the building thermal
envelope shall be installed in 1
accordance with the manufacturer’s

instructions and the criteria listed on ~ |* |~ T
page 1 of Appendix RA of the 2020 = s N [ e
Georgia State Supplements and e | e
Amendments, as applicable to the o e il R

method of construction. Where o i~ E"_’:‘_’_E:‘_“:_‘,‘:‘_‘;‘;-
required by the code official, an | e B e ettt et
approved third party shall inspect all R E— s e e | S
components and verify compliance. e B T e e
See Appendix RA ‘AIR BARRIER ) e e et |t i
AND INSULATION INSTALLATION [ {= o e

COMPONENT GUIDE'’ of these =
Georgia State Supplements and w
Amendments for a graphical "
representation of the items listed

above.

Appendix RA
Air Sealing and Insulation Key Points
Air Barrier and Insulation Installation C Guide

AR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA

w
e budrg emeese

Tt estmrcs Saeval arvakge cordmes &
corbaa ar e

Braws = ey @ e ut burwr stwi e i

s rmatie 282t W 00 s 81 ahy e
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c B 1 e men m | rasm rRrers TaiETy
toon o sevel

Cmbryg s chw atwae seanrts g et
e ot 1 i et e fra g
g
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L Ter—

Saling s

Taw are ] A A T 1T
PRI fup e o 22, a9 et
cortuatos

Fropins dase racuton w1l be earered © stey & b
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AIR SEALING & INSULATION

Appendix RA

Air Sealing and Insulation Key Points

Air Barrier and Insulation Installation Component Guide

COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA
A continuous air barrier shall be nstalled in
the building envelope.
1 General requirements The exterior thermal envelope contains a Air-permeable insulation shall not be used as a sealing material.
continuous air barrier.
Breaks or joints i the air barrier shall be sealed.
The air barner in any dropped ceiling/soffit
shall be aligned with the insulation and any
2 Ceiling/ath gaps in the air barrier chall be sealed. The insulation in any dropped ceiling/soffit shall be aligned with the air
eiling/attic ; .
Access openings, drop down stairs or knee barrier.
wall doors to unconditioned attic spaces shall
be sealed.
The junction of the foundation and sill plate Cauities within comers and headers of frame walls shall be nsulated by
shall be sealed. completely filling the cavity with a material having a thermal resistance of
3 Walls The junction of the top plate and the top of R-3 per inch minimum.
exterior walls shall be sealed Exterior thermal envelope insulation for framed walls shall be installed in
Knee walls shall be sealed. b ial contact and if g with the air barrier.
The space between window/door jambs and
4 Windows, skylights and doors framing, and skylights and framing shall be
sealed.
5 Rim joists Rim joists shall include the air barrier. Rim joists shall be insulated.
Floor framing cavity nsulation shall be installed to mantain permanent
6 Floors (including above garage and The air barnier shall be installed at any ;D;t?b:n;‘::rb?:ﬂm‘: :;ﬁ :D::;k : E;i;rﬂ:f:;o:;r :;:gc::hwgmn "
cantilevered floors) exposed edge of insulation. or e h installed on the underside of floor framing and
extends from the bottom 1o the top of all perimeter floor framing members.
7 Crawl space walls Exi‘::::x";;:::ﬁ;::;:::?:::" _Wheve provided instead of floor insulation (unvented crawl spaces),
overlapping ioints faped. insulation shall be permanently attached to the crawlspace walls.
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AIR SEALING & INSULATION

Duct shafts, utility penetrations, and fiue - . - ¥
8 Shafts, penetrations shafts opening to exterior or unconditioned mmfmflﬁrmn::;:ﬁ::m ing ceiling R-alues
space shall be sealed. )
- Batts in narrow cavities shall be cut to fit, or narrow cavities shall be filled by
9 Narrow cavities insulation that on installation readily conforms to the available cavity space.
- Air sealing shall be pru\nded between the -
10 Garage separation garage and condi d spaces. Band area shall be blocked, sealed and insulated.
. Recessed light fixtures installed in the builds [ d light fixtures installed in the building thermal lope chall be
11 | Recessedlighting thermal envelope shall be sealed to the drywall. | air tight and IC rated.
. . . Batt msulation ﬂ\all be eut r\eaﬁy to fit around wiring and plumbing n
12 Plumbing and wiring :‘el:l: and plumbing penctrations shall be exterior walls, or insul t on installation readily conf to
i available space shall enend behmd piping and wirng..
The air barner installed at extenior walls
13 Shower/tub on exterior wall adjacent to showers and tubs shall E walls adj to sh and tubs shall be insulated.
them from the showers and tubs.
The air barrier shall be nstalled behind
14 Electnical/phone box on exterior walls electrical or communication boxes or air-
sealed boxes shall be installed.
. HVAC register boots shall be sealed to the Boots in unconditioned spaces shall be insulated. Recommend insulating
15 HVAC register boots subfloor or drywall. boots in conditioned spaces for d tion control.
When required to be sealed, concealed fire
sprinklers shall only be sealed in a manner
: thatis ded by the sfa
16 Concealed sprinklers Caulking or other adhesive sealants shall not
be used to fill voids between fire sprinkler
cover plates and walls or ceilings.
B = framing (6.9, b r
17 knee walls, cantilevered floors, garage Blocking shall be sealed to framing. Insulation shall be in contact with blocking.
separation walls)
18 a sl eir b"arrie‘:r:;:smlled in common wall between
New wood-buming fireplaces shall have tight-
19 Fireplaces ﬁumg ﬂue dampers or doors, and outdoor Fireplace chase insulation shall be restrained to stay in place.
air.

Georgia International Energy Conservation Code Supplements and Amendments 2020

Disclail - This was d by
Southface and is intended solely to help
graphically demonstrate the air leakage and
insulation provisions of the 2015 IECC (2020
Georgia Energy Code). It does not cover all air
sealing locations, materials or techniques. Other
code provisions may be applicable as well. 63

APPENDIX RA - GRAPHICS ILLUSTRATE E==xg

AIR SEALING & INSULATION

Garage blocking and sealing key points
Biocking, alr sealing and nsulation required above garage saparation wall




BLOWER DOOR ENVELOPE TESTING

Required by GA Energy Code
Single Family < 5 ACH,,

ach - CFMgx60

o Volume
Quantifies the Amount of
Leakage Across the Home's
Thermal Boundary

Test Performed by a Certified
Professional (DET Verifier)
Reported to Builder and Code

Official via Certificate

4% Southface
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MULTIFAMILY BLOWER DOOR TESTING

R402.4.1.3 Low-rise R-2 multifamily testing. Low-nse R-2 multifamily dwellings shall
be tested to less than 7 air changes per hour at 50 Pascals (ACHS50).

As an alternative to ACHS50, compliance for Low-rise R-2 dwellings may be attained by
achieving an Envelope Leakage Ratio at 50 Pascals (ELR50) of less than 0.35 (ELR50 <
0.35. where ELR50 = CFM50 / Envelope Shell Area. in square feet).

(Effective January 1. 2020)

*Add a new Section R402.4.1.3.1 ‘Low-nise multifamily testing protocol (Optional)’ to read as

follows:

R402.4.1.3.1 Low-rise multifamily testing protocol (Optional). Where a residential building is
classified as R-2. envelope testing may (optionally) employ either one or both of the following

testing protocols:

1. Utilize multiple fans mn adjacent units (commonly referred to as Guarded Blower Door
testing) to minimize effect of leakage to adjacent units (not required).

2. Envelope testing of less than 100 percent shall be acceptable assuming a maximum
sampling protocol of 1 in 4 units per floor (if sampled unit passes, the remaining up to
three units are deemed to comply: if sampled unit fails. 1t must be sealed and retested and
the remaimng up to three umts shall also be tested).

7

* Low-rise
Multifamily
<7ACH,,

* Option for
<0.35ELR,,

CFM
ELR,= — =

Shell Area

* Option for
Guarded MF
Testing

* Option for
1in 4 per floor
Sampling
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MULTIFAMILY BLOWER DOORTESTING | =

* MF testing
options
— Unguarded
— Guarded

Adjacent TeUSt.etd Adjacent
Left At Right

Adjacent
Top Unit

Adjacent TeSt_ed Adjacent
Left | YNt | Right

Adjacent
Bottom

4% Southface
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MULTIFAMILY BLOWER DOOR SAMPLING OPTION | =~

* 1unitin (up to) 4 per floor is tested — if it passes, remaining (up to 3) units pass

* If sampled unit fails, it must be sealed and retested and remaining (up to 3)
units must be tested and pass

‘ 10 ‘ 9

separates

mirror
image of
other five
6 units

1

crawlspace crawlspace

For example, units #6, 8 and 5 are tested == CATS cable
e If6 passes, so does1 Reference Point == reference hose

* If 8 passes, sodo 7, 2and 3
* If 5 passes, so do 4, 9 and 10

69




ENVELOPE TESTING SUMMARY

REQUIRED Blower Door test by
certified Duct and Envelope Tightness

(DET) verifier

 Single Family less than 5ACH,,

Exceptions

* Low-rise multifamily (R2 only) —

2 options

1. Testeachunitatlessthan7ACH,,
2. SampleTest 1in 4 units (<7 ACH

50)

* Renovations that do not touch entire
building envelope

4% Southface

_CFM50 x 60
ACHg, = Volume
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THE GA 2020
COMPLIANCE
CERTIFICATE

Blower Door test
results go here:

results go here:
4% Southface

Duct Tightness —

2020 Georgia Residential Energy Code Compliance Certificate
This certificate shall be posted on of nesr the slectrical distribution pane! or aif hanadler
Permit #

Jurisciction Logo anajor
Contact Information

House Address or Community/Lot® Here
|Bsiger Company Name Signature. Contact (email/phone] Date
Pathway [check one] |  Building Envelope [when multipie values per st value cowering largest area)

[0 prescriptive: Ra01-404 Ceiing/Roof R-value
[0 ua Trege-om Rao21 s Siopea/vaulted ceiling A-value
[ RESCheck: Keyed to 2043 IECC [Exterior wall R-value

|anove-grade mass wall R-value
Cantiieversd fioors R-valus
Window,/Glass Door SHEC
Window,/Glass Door U-factor

[0 simulsted Performance: R403 [Kneewall [cavity and/or continuous) R-value

[ energy Rating incex (ERI|: RA05|Founcation |cavity and/or continuouz| Rvalue [Shylight SHGC
ERI Scome Fioors over unconcitioned R-vae |saytigne U-factor
HVAC Company Name Contact (email/phane] Date

HSPF, COP or EER or other)

‘Water Heating Type  EMidency (EF or
other) |
O gas O sir conditioner

O zes

E weat Jump O =est pump O siectric

] other ] other: L] cther

O ve: O ne IMINII 1. 5, D or equivaient complete?

Mioeloeone  [oergn te meni oo

O] exnaust O Continuous pesign ventimtion
[ suspiy [ ine=rmimert Rate [CFM)

D Ealncza if imtermittent, list runtime in min. per hour

Duct and Envelope Tightness Testing Summary
DET Verifier

Tiy Testing [<5 ACHSD]  [Ed Tig = Blower Doar x50/ Volume)
Biower Door Fan Flow |CFM30) [mermai enveiope voume (1) JEnveiope Tigntness (AcH30)
i mustiramisy unit and conducting sampiing, this unit is not required to be tested Mark N/A
<6 Duct = 100 x Fan Fiow / Aren
[Number of Hesting and Cooling Systems
|Duct skage Test Results
If sir Rangler and CUCTWOrk OCated entirely within in condi-

System 1 System 2

Location
Fan Fiow (CFM23)

aren Served ()

[rotsl Duct Leskaze (CFM25/200 1Y)

Rough in Total (RIT] or Post Construction Totsl [PCT)
Version L0 71




HOW TO FAILABLOWER DOORTEST

4% Southface
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CORRECT PRACTICE —
INSULATE + SEAL BEFORETUB IS SET

- | Complete air
| barrier behind tub

4% Southface =




HOW TO FAIL A BLOWER DOORTEST

Bad!! #
e ' ' Don’t Install Blocking
= “-““lﬁa | (Just Cover Over With Insulation)
o ““mih‘iﬁ-l-
oo e MR acan W R B
4% Southface =

HOW TO FAILABLOWER DOORTEST

Don’t Air Seal
Blocking

(Just Cover Over
With Insulation)




CORRECT PRACTICE —
BLOCK AND SEAL BAND AREAS

Frammg BIocked R
and Sealed

Penetratlons Sealed
-Il

4% Southface
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HOW TO FAIL ABLOWER DOORTEST

Don’t Cap Chases

4% Southface -




CORRECT PRACTICE — CAP CHASES

Good!!!

Chase capped
and sealed
around duct

4% Southface
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CORRECT PRACTICE -
SEAL PLATE PENETRATIONS

Good!!!

4% Southface

e
“

— el TS
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CORRECT PRACTICE -BOTTOM PLATE SEALED

Bottom Plate Sealed
(but batt installation fails!)

4% Southface
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HOW TO FAIL ABLOWER DOORTEST

Don't block under

| Kneewalls
W (Just Cover Over With
{ Insulation)

81




HOW TO FAIL ABLOWER DOORTEST

Bad!!!

Don't sheath and

block kneewalls
(Just Cover With Insulation)

4% Southface
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CORRECT PRACTICES -
BLOCK + SHEATH KNEEWALLS

zouucc?:owmmm; Good!!!
Alr sealing key points cninuod

[} Sealed atic-sde sir bamer {required for s
permeable cavity msulation}— 0SB,

misulaled sheathing, aif mpermeabis cawty
(Georga requirement) e
R-13 cavity + R-5 continuous,
F-15 cawity + -3 continuous,

o R-10 in 2xf with sealed
aftic-sics air barries

Install Kneewall blocking

4% Southface
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INSTALLING INSULATION

* Voids/gaps
* Compression/ incomplete fill

These do NOT
pass code!!

4% Southface

CONTINUOUS INSULATION & AIR BARRIER

Building Thermal Envelope
(air barrier and insulation must be in complete contact)

4% Southface
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CEILING INSULATION FAIL

* Voids /Gaps St e

INSTALLING INSULATION ~ © [omeeeson]

Georgia Insulation Installation - Passing Grade Details

Wall and ceiling insulation that makes up portions of the building thermal envelope in Georgia residences shall be installed to
Passing Grade quality.

Two criteria affect installed insulation grading: voids/ gaps (in which no insulation is present in a portion of the overall insulated
surface) and compression/incomplete fill (in which the insulation does not fully fill out or extend to the desired depth).

Vi

= Voids or gaps in the insulation are < 1% of overall component surface area (only occasional and very small gaps

allowed for Passing Grade)
ression/in le Fill

o Compression/incomplete Fill for both air permeabie insulation (e.g., fiberglass, cellulose) and air impermeable
insutation (e.g., spray polyurethane foam) must be less than 1 inch in depth or less than 30% of the intended depth,
whichever is more stringent. The allowable area of compression/incomplete fill must be less than 2% of the overall
insulated surface to achieve a Passing Grade.

= Any compressionfincomplete fill with a depth greater than the above specifications (up to 1” or 30% of the intended
depth, whichever is more stringent) shall not achieve a Passing Grade.

Additional Wall Insulation uirements

o All vertical air permeable insulation shall be installed in substantial contact with an air barier on all six (6) sides.
Exception: Unfinished basements, rim/band joist cavity insulation and fireplaces (insulation shall be restrained to stay in
place).
For unfinished basements, air permeable insulation and associated framing in a framed cavity wall shall be installed
less than %" from the basement wall surface.

o Attic kneewall details — Altic kneewalls shall be insulated to a total R-value of at least R-18 through any combination of
cavity and continuous insulation. Air permeabie insulation shall be installed with a fully sealed attic-side air barier
(e.g., OSB with seams caulked, rigid insulation with joints taped, etc.). Attic kneewalls with air impermeable insulation
shall not require an additional attic-side air barrier.

4% Southface




WALL INSULATION —VOIDS / GAPS =

Wall Insulation key points
Voids / Gaps

Passing Grade Unacceptable Installation

Insulation is notched and completely Incomplete insulation coverage

surrounds electrical box around electrical box

2 ~ |
S [ 7 |
Insulation fully fills Narrow cavity Insulation does not Narrow cavity
cavity at top and bottom fully insulated extend to botiom of cavity not insulated
Good!!! Bad!!!

4% Southface -

WALL INSULATION — e

Cmmery st et

COMPRESSION /INCOMPLETE FILL o

Passing Grade Unacceptable Installation
Insulation is siit around electrical wire Insulation is compressed behind electrical wire

_ N N

x
S |
Insulation extends from Proper width Insulation does not fully Improper width insulation is
front to back and fully insulation fully fill entire cavity compressed into narrow cavity
fills entire cavity fills narrow cavity

Good!!! Bad!!!

4% Southface -




INSULATION:
INSTALLATION VS. VAPOR RETARDER

R402.1.1 Vapor retarder. Wall assemblies m the build-
ing thermal envelope shall comply with the vapor retarder
requirements of Section R702.7 of the International Resi-
dential Code or Section 1405.3 of the International Build-
ing Code, as applicable.

* Vapor retarders such as
plastic or kraft paper on
batts is not required in CZ
1-4 (all of GA)

4% Southface

VIDEOS OF INSULATION INSTALLATION

Y|]|,| Search

(_9 117 /114




VIDEOS OF INSULATION INSTALLATION

= You Search Q

| ) '1:25:11:14

4% Southface
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VIDEOS OF INSULATION INSTALLATION

Yﬂu Search Q

- Eill the cavity topAte=botiom, |

Keys to ProperJiBatt Installation

side-to-side and ack-to-front

- [leave'no.gaps be'tween insulation
andiframing membersisistuds and
1Op & bottom plates i

3 Spllt around wiring ' i

I Lﬂ t behlnd eI‘ectrlcal boxes and
‘ﬁv lds Greated by cavity

o‘os fetionst
P M o) 327/114

4% Southface
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@
rmrgla Saate Supplements
= i b 1he
2
0 Cwe

Passing Grade

INSULATION
Good!!!

CEILING
4% Southface
CEILING

INSULATION

Bad!!!
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Ugly Ceiling Insulation

FLOOR INSULATION

Underfloor insulation that makes up portions of the building thermal envelope in Georgia residences shall be installed o
Passing Grade quality.

Two criteria affect installed insulabon grading: voids/ gaps (in which no msulation is present in a portion of the overall insulated
BN crface) and compressionfincomplete fill (in which the insulation does not fully fill out or extend to the desired depth). —

VoidsiGaps
= Voids or gaps in the insulabon are minimal for Passing Grade (< 2% of overall component surface area)

Compression/incompiete F#
= Compression/incomplete Fill for both air permeable insufabon (e.g.. fiberglass, cellulose) and air impermeabie
insulation (e.g.. spray polyurethane foam) must be less than 1 inch in depth or less than 30% of the intended depth,
whichewer is more stringent. The allowable area of compression/incompiete fill must be less than 10% of the owerall
nsulated surface 1o achieve a Passing Grade.

= Any compression/mcomplete fill with a depth greater than the above specifications (up to 17 or 30% of the ntended
depth, whichever s more stringent) shall not achieve a Passing Grade.

= Air-permeable underfloor msulation shall be permanently installed aganst the subfloor decking Adequate insulation
supports (e.g., wire staves) for air permeable insulation shall be mstalled at least every 18-24".
Exception: The floor framing-cavity insulation shall be permitted to be in contact with the topside of sheathing or
continuous msulation installed on the bottom side of floor framing where combined with insulation that meets or
exceeds the minmum wood frame wall R-value and that extends from the bottom to the top of all penmeter floor
framing members

Passing Grade Unacceptable Installation

Good!!! Bad!!!

Installed insulation s In compieta Insulation is Not instaliad In complate

Insulation coverage Is ncompiate insulation is compressed around
Insulation coverage Insuiafion s sift around plumbing due o obstructions (plumbing, plumbing and wiring and Is not
* s compieta and wiring end securely tastaned electrical, ductwork, etc.) securary fastensd
with minimal compression ?




£,02.4.2 Wood burning fireplaces

R402.4.2 Fireplaces. New wood-buming fireplaces shall
have tight-fitting flue dampers or doors, and outdoor com-
bustion air. Where using tight-fitting doors on factory-
built fireplaces listed and labeled in accordance with UL
127, the doors shall be tested and listed for the fireplace.

Where using tight-fitting doors on masonry fireplaces. the
doors shall be listed and labeled in accordance with UL

907.

AV e

4% Southface
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2015 IECC SECTION 402.4.4

REQUIRES COMBUSTION AIR
SEPARATE FROM OCCUPANT AIR!

R402.4.4 Rooms containing fuel-burning appliances. In
Climate Zones 3 through 8. where open combustion air
ducts provide combustion air to open combustion fuel
burming appliances. the appliances and combustion air
opening shall be located outside the building thermal
envelope or enclosed in a room. isolated from inside the
thermal envelope. Such rooms shall be sealed and insu-
lated in accordance with the envelope requirements of
Table R402.1.2, where the walls, floors and ceilings shall
meet not less than the basement wall R-value requirement.
The door mto the room shall be fully gasketed and any
water lines and ducts in the room insulated in accordance
with Section R403. The combustion air duct shall be msu-
lated where it passes through conditioned space to a muni-
mum of R-8.
Exceptions:
1. Direct vent appliances with both mtake and
exhaust pipes installed continuous to the outside.

2. Fireplaces and stoves complying with Section
R402.4.2 and Section R1006 of the International
Residential Code.

“Law® Duct

4% Southface

Combustion closet

Combustion alr inlets
as per mechenical and’'or luel gas code

ﬁ Flue stack

Insulate water ines for
freaze protection

i Seal gas anc
8 peera:

penetEtions

— hough walls

‘-\ Soiid (non-iouvered) deor with waamerstripping
on @l four edges
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CHIMNEY OR GAS VENT

COMBUSTION AIR & THE CODE

Ugh! Code a"ows CHAPTER 24 FURNACE =
Combustion Air to come FUEL GAS b= =
from Occupant Air! o

The text of this chapter is extracted from the 2012 edition of the Infernational Fuel Gas Code and has beel @
essary to conform to the scope of application of the Inremammaf Resfdemmf Code for One- and Two-t
section numbers appearing in parenthese : Meaagumbers of the cor AL FISURE NS BUSY
International Fuel Gas Code. (see Section G2401.5.3)
G2407.5.2 (304.5.2) KnoW air-infiliration-rate
SEC N G2407 (304) method. Where the air infiltration ™ég of a structure is
known, the minimum required volume shMbe determined
G2407.5 (3044) Indoo™eqgbustion air. The required vol- as follows:
ume of ingfor air shall be d®s@ined in accordance with For appliances other than fan assisted, calcMate vol-
Section @2407.5.1 or G2407.5.2, ex 1at where the air ume using Equation 24-1.

infiltragon rate is known to be less than 0.4 21688 I

. other
Required Volume, ;.. = ACH\1.000 BTU/hr BTUfhr]

(Equation 24 %)

aAnce
3
doors, Ynd through combustion air openings sized and located Reguired Volur 150t Tran
in accoNance with Section G2407.5.3, are considered to be e TQL 1,000 BTUr‘hr)

part of the 24-2
G2407.5 pEhere:
required voliMeg shall be 50 cubic fest per 1,000 Brw/h (4.8 loswr = All appliances other than fan assisted Jfiput in Bru/h).
mYkW). = Fan-assisted appliance (mput ’

greafer rhan 0.60 ACH shall not be used in Equatmns 24-1
and 24-2.

4% Southface
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SOUTHFACE STRONGLY RECOMMENDS:
SEPARATE COMBUSTION AIR FROM OCCUPANT AIR!

G2407.6 (304.6) Outdoor combustion air. Outdoor combus- Good! Code allows
tion air shall be provided through opening(s) to the outdoors . .
in accordance with Section G2407.6.1 or G2407.6.2, The Combustion Air to come
minimum dimension of air openings shall be not less than 3 VENTILATION LOUVERS
inches (76 mm). by onansvent @ | @D OF ATTIG)
(G2407.6.1 (304,6.1) Two-permanent-openings method, / T
Two permanent openings. one commencing within 12 =d ~
inches (305 mm) of the top and one commencing within %
12 inches (305 mm) of the bottom of the enclosure, shall — = —
be provided. The openings shall communicate directly, or "“"\ _t—.\
by ducts, with the outdoors or spaces that freely communi- |
cate with the outdoors. [~OUTLET AIR
Where directly communicating with the outdoors, or
where communicating with the outdoors through vertical BRNASE e | = | |~ WATER HEATER
ducts, each opening shall have a minimum free area of 1 I T
square inch per 4,000 Baw'h (550 mm*kW) of total input B
rating of all appliances in the enclosure [see Figures _‘k‘k[rNLETMRDUCT(ENDmrr.; ABOVE
G2407.6.1(1) and G2407.6.1(2)]. = FLOOH
Where communicating with the outdoors through hori- 1
zontal ducts, each opening shall have a minimum free area :l# I \ ﬂ]]il]];
of not less than 1 square inch per 2,000 Brw'h (1,100 mm®/ I [ [ 1

kW) of total input rating of all appliances in the enclosure
[see Figure G2407.6.1(3)].

04.8 mm,

FIGURE G2407.6.1(2) [304.6.1(2)]
ALL AIR FROM OUTDOORS THROUGH VENTILATED ATTIC (see Section G2407.6.1)

4% Southface
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SOUTHFACE ACBI — SMALL COMMERCIAL
BUILDING ASSESSMENT COMBUSTION TOOLKIT

(4) If CAZ alone is confined and combustion air is provided via connection with the indoor space,

y/n - are Both connections to indoor space made within 1' of ceiling and 1' of floor?
typicaily, this is rectanguiar with a grill
18.00 in - width of opening of each connecting duct
in - length of opening of each connecting duct Met Free Area Required by Code:

0.75 - Net free area multiplier for rectanguior duct (between 0 and 1) interior ducts: 1in® for 1 kBtu/hr F""
108.00 in®  TOTAL cross sectional area of each duct cennection (but not less than 100109 T
100.00 in CALCULATED cross sectional net free area required for each duct minimum opening dimension is 3"

Adequate Adequate or Undersized? |s the duct cross sectional area greater or less than the net free area required by code?
® 3" round — 7 square inches e 7" round —38.5 square inches
® 4" round —12.5 square inches * 8" round—50.3 square inches
° GUIdEllnes Wlth |OtS e 5" round — 19.6 square inches e 10" round — 78.5 square inches
s 6" round — 28.3 square inches e 12" round — 113 square inches

of pictures and case
studies -

* Spreadsheet/
Workbook that
checks combustion
air compliance

“Low" Duct

Figure 18: Safe! — Source combustion air via “High-Low” vents directly from the exterior (left) or from spaces
connected to outdoors (e.g., a ventilated attic, right). (Barcik)

4% Southface
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SUPPLYING COMBUSTION AIR: E
DETERMINING VOLUME REQUIRED IN CAZ —

* Ensure that sufficient air is available for complete
combustion when all appliances are in operation
simultaneously

* Determine if CAZ is a confined or unconfined space per NFPA.

* Follow established standards for bringing in combustion air
(e.g. high/low venting)

* Confined Space

Not enough volume in the combustion appliance zone to
provide for complete combustion when all appliances are
operating and the building is set in worst case criteria

* Unconfined Space

Enough volume is present to provide for complete
combustion when all combustion appliances are
operating and the house is set for worst case criteria

4% Southface
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EXAMPLE PROBLEM:
CONFINED OR UNCONFINED?

*  Minimum required volume will be
5o ft3 per 1,000 BTU/hr input in accordance with 2012 IRC G2407.5.1

75,000 BTU

40,000 BTU
25,000 BTU

104

STANDARD 1/20 RULE

* Measure the CAZ Volume
* Add all input Btu/h ratings of all appliances in the CAZ
* Divide this total Btu/h by 20 (this is Required Volume)

* Theresulting number is the cubic feet separating
confined from unconfined space
* Required Volume below CAZ Volume = confined space
* Required Volume above CAZ Volume = unconfined space

4% Southface
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EXAMPLE PROBLEM: CONFINED OR UNCONFINED?

CAZ Volume Required Volume
Volume: 14’ x 10" x 8’ Btu's: 75K + 40K + 25K 140,000 BW'S 5 500 ft3
= 1120 ft3 = 140,000 Btu 20
1120 < 7000
Confined Space

75,000 BTU

40,000 BTU
25,000 BTU

14’'L

106

Rule for Vertical: 1 sq. in. for every 4,000 Btuh

| N STA |_ L H | - LO P | P E 140k / 4k =35 5q. inches of cross section required

(7" diameter pipe =38.55q. in.)

7" diameter Hi Pipe

(12" from ceiling)

7" Lo Pipe

(22" from
) floor) 8 H

4% Southface
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CH. 4 - SUPPLYING e e
C O M B U S T I O N A I R : 40 kBtu/hr Water Heater 1 Mn;?gezlzf‘xso

kBtufhr Water Heater 2

SIZING HI/LOW VENTS [ 1w runaces zecuos:

kBtu/hr Furnace 2

kBtu/hr Furnace 3 .
25 kBtu/hr other gas appliance
Free spreadsheet tool and
) ; 140 Total kBtu/hr
Guidelines at southface.org
7000 e Required Volume of CAZ

. P— . Volume = total kBtu/hr x 50
Assessment of Combustion (dilution) Air: /!

v/ n (1) 1s combusion air only provided via a direct ducted connection between the appliance and outdoors? (Strongly Recommended)
MOTE: if combustion air is provided to the CAZ via connection to interier spaces, skip down to Assessment of CAZ Volume
{2) Combustion air is provided to the CAZ from cutdoors or a well ventilated space (e.g., attic) via:

v vin - Two Vertical Hi-Low Ducts (no horizental runs)
vin - Two Horizontal Hi-Low Ducts
vin - Single Opening
(3) Calculate Net Free Area of Air Ducts (Round/Rectangular) Met Free Area Codes:
7.00 in - Diameter of each round duct -vertical ducts: 1in*for4 kBtu/hr
1.00 - Net free area multiplier for round duct (between Dand 1) - herizontal ducts: 1in*for2 kBtu/hr
38.48 in® - Calculated cross sectional area of each round duct - single duct: 1in®for3 kBtu/hr
in - Length of opening of Rectangular duct
in - Width of opening of Rectangular duct
- Net free area multiplier for rectangular duct (between 0 and 1)
in® - Calculated net free area for rectangular duct

TOTAL {round + rectangular) net free cross sectional area of each installed connecting duct {Hi or Low)
CALCULATED cross sectional net free area required by code for each duct
{4) Check ducts and answer as appropriate:

- do the Two Hi-Low ducts terminate within 1' of ceiling and 1' of floor?

- is the Single duct opening a minimum of 3" in both horizontal and vertical dimension?

Undersized or Adequate? Is the duct area greater or less than the net free area needed?

BEST PRACTICE DICTATES:

- ALL combustien air should come from the outdoor space
- Do NOT use combustion air from the inside space

- Do NOT accept a hybrid approach {mix of inside and cutdoor air) 108

EXAMPLE PROBLEM:
CONFINED OR
UNCONFINED?

Room Dimensions:
10’ x 9.5’ with 9’ ceiling

Appliance:
4ok Btu/h Water Heater

CAZ Volume

Volume = 855 ft3 855 < 2,000

Confined Space
Required Volume
Btu’s: 40k Btu/h
40,000 Btu/h
20

=2,000 ft*

Rule for Vertical (vented attic above):

1sq. in. for every 4k Btuh

4ok [ 4k =10 sq. inches of Hi / Lo
cross section area required

(4" diameter pipe = 12.5 5q. in.)
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402.4.5 Recessed Lights

Standard Can Light

4% Southface

Air-tight and IC Rated

wall or ceihing covering.

R402.4.5 Recessed lighting. Recessed luminaires installed
in the building thermal envelope shall be sealed to limit air
leakage between conditioned and unconditioned spaces. All
recessed luminaires shall be IC-rated and labeled as having
an air leakage rate not more than 2.0 cfm (0.944 L/s) when
tested i accordance with ASTM E 283 ata 1.57 psf (75 Pa)
pressure differential. All recessed luminaires shall be sealed
with a gasket or caulk between the housing and the interior
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ENVELOPE TRADEOFF OPTIONS

Scope

Insulation & Window

Requirements

————

2015 IECC/ GA 2020
(prescriptive chart)

UA Trade-off
(RESCheck)

Section 405
(annual simulation)

2015 |[ECC
“HERS/ERI"”

4% Southface

Mandatory Requirements
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UA & RESCHECK TRADEOFFS

* Equivalency using UA approach

* Allows for simple envelope trade-offs against
prescriptive code — may be performed manually
(spreadsheet)

* However, using REScheck for GA would require
selecting generic 2015 IECC as reference code

* Thus, much more stringent to comply with than
prescriptive GA 2020 code

2015 Prescriptive R-values

Fenestration Skylight Glazing Wood Attic Basement
Climate Zone Ufactor Ufactor  SHGC Ceiling Walls  Kneewall Mass wall Floor wall Slab
2 0.40 0.65 0.25 38 13 46 13 0 0
3 0.35 0.35 0.25 38 20 or 13+5 Y0 or 13+5 8/13 19 5/13 0
4 0.35 0.55 0.40 49 20 or 1345 J0or 1345 813 19 10/13 10, 2ft
Proposed Compromise Prescriptive R-values (Red indicates changes from current GA code)
Climate Zone Fenestration Skylight Glazing  Ceiling Wood Attic Mass Wall Floor Basement Slab
2 0.35 0.65 0.27 38 13 18 46 13 0 0
3 0.35 0.55 0.27 38 13 18 8/13 19 5/13 0
4 0.35 0.55 0.27 38 13 18 813 19 10/13 0

Crawl
wall

0
5/13
10/13

Crawl
0
5/13
10/13

ACHg,
<5
<3
<3

ACHx,
<5
<5
<5
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RESCHECK & TRADEOFFS

*  www.energycodes.gov
* Software evaluates

specific designs quickly
* Demonstrates SHGC

DOE's Building Energy Codes Program @
Emaryy Eiistanc 0.5 Dpariment o Enseyy

compliance A
e Allows trade-offs g ————
. ENERGY | .
° BUlldlng envelope Building Energy Codes Program
components
° NO trade_offs for better m‘kwwm‘ i Residential Compliance Using REScheck™

Compliance Tooks b 5
Training/Fducation | 1

heating & cooling ik
equipment efficiencies  |mmmm= | @

* No GA specific version
(must choose ‘15 IECQ)




2015 [ECC - SECTION 405
SIMULATED PERFORMANCE ALTERNATIVE

* Annual energy usage
simulation demonstrates that
the proposed building’s energy
costs are < “standard code”
building

* No credit for mechanical
efficiencies

* Likely toinvolve a HERS rater

* Ekotrope, REMrate & Energy

r I
Gauge are acceptable WWW.resnet.us

4% Southface
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SECTION 405 SIMULATED PERFORMANCE
ALTERNATIVE- SAMPLE REPORT

° CO m p ares tota | annua | SIMULATED PERFORMANCE ALTERNATIVE - 2015 IECC ANNUAL ENERGY COST COMPLIANCE
IECC 2015 Performance Compliance

energy co sts
?;m‘ Y i t_)r?“nnluﬂ?n Il;upa-lclion Sfxm:Ed
123 Fahea Stresl Southface Traming esulls are projech
D WIndOW U—factor Savannsh GA 31302 Southface Trainar

pved 10 pass 2015 IECC ACKE  Bulider

and SHGC e

Wilay E Coyobe

Annual Energy Cost

(| Envelope and duct Desian IECC 2015 Performance Asnm:;;:;
eating 5
testing e oty e o
o e
a nghtlﬂg, duct e et 5208 szzg
insulation

Requirements
053 Pariormance-based comphance pases by Z7 7%
w2412 A Lsskage Tesing A sealing b5 5 00 ACH 2t 50 Pa it musst ot mxceed 5 D9 ACH 21 50 Fa
2% Ara-waightad Iverage fanestraton SHGC

« Compares energy
costs of actual home

being built against \ -
2015 IECC refe rence \@mmsmrascc 2015 Performance c@

home’s energy cost _ -
4% Southface 115

25 Aeawaighted iverage banestition U-Facks
404 Lighting Equiprment Efficency
Mechanical Ventlaton Eficacy

Mandasory Mandatory code requrements that are not
RO ke by Ekckiope mad be et

OO0

Dt nsedation




THE ENERGY RATING INDEX (ERI) PATH

The ERI may allow more options in materials choice, technologies and

innovative strategies than the simulated performance path

e The new Energy Rating Index (ERI) path gives the most design flexibility
(e.g., credit for mechanical equipment efficiency)

e ltalso credits items not covered by the code
(e.g., appliance efficiencies)

4% Southface
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HOW IS THE ERI DETERMINED?

* The ERI is a numerical integer value RESNET

* Lower index numbers indicate lower . HERS
energy use

* The HERS Index is currently accepted INDEX
for use as the ERI

HERS was developed by the
* AHERS Index is generated from a Residential Energy Services

HERS Rating using modeling software  Network (RESNET)

(e.g., Energy Gauge, REMRate,
Ekotrope)

* HERS stands for Home Energy Rating
System

¥ Southface =




DETERMINING THE ENERGY RATING INDEX

1. Simulate two homes

*  Rated Home —what will be built

*  Reference Home —same home but
exactly meets ‘06 code

2. Compare Annual Energy

e Space Heating & Cooling, Hot Water,
Lighting and some Appliances

e Multiply by 100
(lower w/ renewables)

40 30 30 50

Index = 100 x PE._ .. x [Rated Home's Htg + Clg + WirH+ L.A.] = 75§
fraction ™ IRefer. Home's Htg + Clg + WitrH + L.A.]

70 20 30 80

3% Southface

HERS INDEX - WHAT DOES IT MEAN?
____ HERSIndex |

e HERS Index (lower is better) Zero Energy Reference  Existing
. Home Home Homes
* Rated home with Index of 100 = Reference .
home exactly meeting 2004/06 IECC @[ﬁl m@
* Net Zero Energy Home = HERS Index of O g, BREESEDRETEEAREED .
Energy | | | Energy

51-55§ 70 § 85 J100

2015 2012 2009 2006
ERl IECC IECC  IECC

Adapted from RESNET

40 30 30 50

Index = PE,, X 100 x [Rated Home’s Htg + Clg + WtrH + L.A.] — 75
[ Ref. Home's Htg + Clg + WtrH + L.A.]

70 20 30 80

PEf action IS Fatio of renewables to purchased energy

(e.g, a home that produces 20% of its annual energy would have a PEg, 4, of 0.8)
In this example, 0.8 x 75 = 60

4% Southface
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ERI: TARGET VALUES

 The 2015 IECC sets a maximum ERI for each climate zone

e The ERIis not a "magic bullet” or “easy”

* However, it opens more options and allows builders more credit for innovative
strategies (“the ERI shall consider all energy used in the residential building”)

TABLE R406.4

MAXIMUM ENERGY RATING INDEX
CLIMATE ZONE ENERGY RATING INDEX ENERGY RATING INDEX’

1 52 37

2 52 57

3 51 57 )
4 W/ _ > 62 i
5 5?\ 61

6 54 61

7 53 58

8 53 58

The rated design must have an ERI less than or equal to
the above table to comply with 2015 IECC
NOTE: GA amended to match 2018 numbers!

120

PROS AND CONS? .

1. Concerns
e Conflict of interest because rater works for the builder

e Size Bias against small houses

* Code — because it uses the antiquated ACHx5o term for air tightness
(which favors larger, high volume homes)

e ERI —small homes have less envelope load and are hindered in a trade-offs

e Credit for unregulated items not in the Prescriptive code
“Should the dishwasher be allowed to trade down insulation R-values?”

2. Benefits

* Professional (HERS Rater) who understands energy efficiency is now
involved and energy code isn‘t ignored

* Marketing — Builders can market their index and guarantee performance

3% Southface




A WORD ABOUT RENEWABLES...

R406.3 Energv Rating Index. The Energy Rating Index
(ERI) shall be a numerical integer value that is based on a lin-
ear scale constructed such that the ERJ refarence design has
an Index value of 100 and a residential building that uses no
net purchased energy has an Index value of 0. Each integer
value on the scale shall represent a 1-percent change in the
total energy use of the rated design relative to the total energy
use of the ERJ reference design. The ERI shall consider all
energy used in the residential building.

ON-SITE RENEWABLE ENERGY. Energy systems that are located on the building site, are
installed on the building’s side of the utility service provider's meter. produce energy prmarily
mtended for use in the building and not solely for export to utilities, and produce energy derived

from any of the following sources: solar radiation, wind, waves, tides, biogas, biomass or the ® The 2015 [ECC does not
internal heat of the carth. Energy systems that derive energy from solar radiation shall be d | d Cl
modeled in the orientation of the energy system. irect Y a ress

renewables in the ERI

The following deseription only pertains to energy systems that derive energy from solar radiation

and are owned by a third-party. The Georgia Solar Power Free-Market Financing Act of 2015 e GAA d lari f
(commonly referred to as “HB 57") allows a customer to purchase solar electricity generated by mendments clari Y

a solar system owned by a third-party so long as certain criteria are met. Two key criteria are that

the law only authorizes solar systems that generate electricity fueled by sunlight and that the t h at pane l s must be on
solar system must be installed on property owned or occupied by the entity purchasing the the house side of the
system’s electricity. The definition of “property” extends to all adjacent contiguous tracts of land

utilized by the entity purchasing the solar system’s electricity. “Building Site™ in R202 is defined meter an d SO | ar h as Ssame
as a contiguous arca of land that is under the ownership or control of one entity. While this k '

definition of “building site™ is similar to HB 57°s definition of “property.” the key difference is ba C Stop ( 09 COd e) as

that HB 57 focuses on the entity purchasing the solar system’s electricity. When modeling a solar
system that 15 owned by a thard-party. 1t 1s best to refer to HB 57 to determune whether all entena
have been met.

other technologies
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SUMMARY OF ERI ...
1. 2015 |[ECC targets

* Low 50's - GA Amended to CUMAT’E ZONE ENERGY R:;T;NG INDEX®
match 2018 values 3 =
2. Who Can Do This? 3 3

e 3rd party — HERS Rater
e Approved software
3. Benefits

e Greater design flexibility
* High efficiency equipment and appliances credited

4. Backstops

* Envelope cannot be traded to be worse than 2009 IECC

e Mandatory Requirements (air sealing, duct insulation, sealing, testing, etc.)

3% Southface
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HERS RATING EXAMPLE

S | "Acme” base case, 2-story
7
Mummnn | 2816 s.f home (Atlanta)

124

ACME BASE - 2816 S.F. HOME IN EKOTROPE

* Two mechanical systems — both in the vented attic
¢ 75% of 1st floor ducts inside; all others plus 2" floor ducts in attic
* 80% furnaces, 14 SEER A/C’s, no mechanical ventilation, 50 gal gas DHW
e Basic 2009 energy code compliant R-values (assume Grade III)
e R-30 flat ceiling, R-19 vault
e R-13 + OSB walls

e R-19 floor over garage; no slab insulation

=7 B
PN ELEvrc ek

» Typical DP low-e windows: U-0.35 SHGC-0.30; poor orientation
¢ Duct leakage is 12% Total; 8% To Outside
e Envelope Leakage is 7 ACHs, 0.45 ELR;,, 3009 cfmg,

e Elec rate 12.5¢/kWh + $10 base fee; Gas rate 75¢/therm + $20 base fee
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HERS RATING DEMONSTRATION

10
Zero Energy
Home 0

L w@r Less Energy

( HERS® Index ) * Indexdropstozawith o |ndex drops to mid-
@ More Energy 2012/15 IECC prescriptive 50'5 with condensing
10 envelope values furnace, 16 SEER AC,
140 ..
Existing 130 ¢ Index drops to 67 when and more efficient
Homes o appliances
12 2012/15 |[ECC prescriptive PP
Standard :ﬁo 75% efficient lighting House load drops
N Fiore o values are entered (4 tons to 3 tons)
This Home
80
- ‘ 80
60
50
@ 80 => 70 with 2 kW 57 => 49 with 2 kW
30 e =>56withgkW e =>36withgkW
20

e =>32withi0 kW e =>13with10 kW

126

LIMITS ON TRADEOFFS

* Home must meet mandatory Table applies to all
requirements of R4o01.2 and R403.5.3 Trade-off options:
* The building thermal envelope shall R
be greater than or equal to levels of " UATrade-off
_g_ q * Simulated Perf
efficiency of the 2009 IECC «  Energy Rating
* Applies to all trade-off options Index

Table R402.1.6
MINIMUM INSULATION R-VALUES FOR ENVELOPE COMPONENTS WHEN TRADE-OFFS ARE USED

wood® Floor Ceilings Vaulted @ Vaulted & 9 Cathedralized © 9
00 : ) ) .
Climate | pooq Mass & 0 attic® € | Basement?| Crawi a ) ?:red :uth Unvenrefi Attic Unvemeq Attic Vented Ceiling
Zone Walls wall Kneewall Wall wall nheat tic Roofline Roofline Roofline
Spaces Space Air-impermeable | Air-permeable Air-permeable
2 13 4 18 0 0 13 30 20 2045° 20
3 13 5 18 5 5 13 30 20 2045° 20
4 13 5 18 5 5 13 30 20 20+15* 20
Window U-Factor 0.5 max with SHGC 0.30 max [* Air -impermeable as per IRC 806.5

0.20) shall be deemed to meet the minimum insulation R-values of the corresponding envelope element.
b: Any mass wall (masonry, CMU, etc.)

on one side and attic space on the other side.
Exception: When the building roofline is insulated, the former kneewall is classified as an interior wall.

a: Weather-stripped hinged vertical doors [minimum R-5 Insulation or maximum U-0.20), Weather-stripped Natches/scutile Nole COvers
(minimum R-19 insulation or maximum U-0.05), or weather-stripped and disappearing/ pull-down stairs (minimum R-5 insulation or maximum U-

c: Attic kneewall for the purpose of this code is defined as any vertical or near vertical wall in the building envelope that has conditioned space

d: Examples of air-impermeable insulation include spray foam and rigid foam board. Examples of air-permeable insulation include fiberglass batts
and cellulose. See ‘Roofline Installed Insulation Options’ in Appendix RA, of these Georgia State Supplements and Amendments for details. 127




SECTION 403 - SYSTEMS
All Mandatory Requirements

Load

Calculations
Ductwork
g N = =
N I E— I T )
Heating - "Duct Testing, Installation
and Cooling and Insulation
_ \\
Efficiency —
FURNACE f
Temperature &
%T Humidity Controls

.....

4% Southface =

HOME ENERGY
USAGE OVER TIME

-Shrink the pie!

-Usage shifts

Total energy use in homes Energy consumption in homes by end uses
1878 guadrillion Btu and percent
quadrillion Blu and percent 1993

24.0%

Conditioning Yl
0.32 (3%)

Source: U.S. Eneray Information Administration, 1978 and 2005 M space heating  Mair conditioning  Wwater heating appliances, electronics, and

Source: U.5. Energy Informaticn Administration, Residential Energy Consumption Survey.
Note: Amounts represent the energy consumption in oc cupied primary housing units.
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HOME ENERGY
USAGE BREAKDOWN

Residential electricity consumption by end use, 2015
percent of total m <

air conditioning lighting 10%

17%

TVs and related 7%

clothes dryers 5%
ceiling fans

: previously air handlers (heating)
space hea:’gg published separate freezers
end uses cooking

pool pumps
air handlers (cooling)

water heating T
14% dishwashers
[ t el wh clothes washers
= = not elsewhere hot tub heaters
Q]E]\ refllgefﬂlﬁ;fui classified 13% evaporative coolers
hot tub pumps
4% Southface =

ACUSAGE VARIES GREATLY

., Air conditioning accounts for about 12% of U.S. home
energy expenditures

U.S. average residential air-conditioning expenditures by climate region, 2015

United States
hot-humid 27%
marine
ixed-drv/hot-d ’ verycold!cold}
mixed-dry/hot-dry 17% . | o
& .-!“ >
. A -’_‘l'}.
mixed-humid 12% . -
N By . v
| Ll
very cold/cold 5e, Ppercent of total home mixed-dry
energy expenditures / hot-dry hot-humid
marine
\.“:‘\
$0 $200 $400 $600 cia
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R403.2 HVAC CONTROLS

R403.1 Controls (Mandatory). At least one thermostat shall
be provided for each separate heating and cooling system.

R403.1.1 Programmable thermostat. The thermostat
controlling the primary heating or cooling system of the
dwelling unit shall be capable of controlling the heating
and cooling system on a daily schedule to maintain differ-
ent temperature set points at different times of the day.
This thermostat shall include the capability to set back or
temporanly operate the system to maintain zone tempera-
tures down to 55°F (13°C) or up to 85°F (29°C). The ther-
mostat shall mitially be programmed by the manufacturer
with a heating temperature set pomt no higher than 70°F
(21°C) and a cooling temperature set point no lower than
78°F (26°C).

R403.1.2 Heat pump supplementary heat (Aandatory).
Heat pumps having supplementary electric-resistance heat
shall have controls that, except during defrost, prevent

supplemental heat operation when the heat pump compres-
sor can meet the heating load.

GA Amendment R403.1.2. Except in emergency heating mode, the supplementary
electric-resistance heat in heat pump systems installed in new construction may
not energize unless the outdoor temperature is below 40 degrees F (4 degrees C).

132

HEAT PUMP BALANCE POINT

The temperature at which the heat pump can deliver exactly
the same amount of Btu’s that the house is losing

60

50

40 —— Heating
kBtU/hr 30 Capacity

-+ House

20 Load

10 |

o ......

0 10 20 30 40 50 60

Outside Temperature °F
4% Southface
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403.3.1 - DUCT DETAILS CARRY FORWARD [~ =3

Mandatory Requirement:

Insulation:
e R-8Insulation in Attic

* R-6Insulation other
unconditioned space

* No Insulation required when
completely inside envelope

Sealing with Mastic required -
“thick as a nickel” (2 mm)

403.3.5 - May not use building
cavities as supply
or return

4% Southface -

403.3.2— DUCT SEALING = z

R403.3.2 Sealing (Mandatory). Ducts. air handlers and filter boxes shall be sealed. Joints
and seams shall comply with Section R403.3.6 of these Georgia State Supplements and
Amendments.

Exceptions:

1. Air-impermeable spray foam product shall be permitted to be applied without additional
joint seals.

2. For ducts having a static pressure classification of less than 2 inches of water column (500
Pa). additional closure systems shall not be required for continuously welded joints and
seams. and locking-type joints and seams of other than the snap-lock and button-lock types.

3. Where a duct connection is made that 1s partially inaccessible, three screws or rivets shall be
equally spaced on the exposed portion of the joint so as to prevent a hinge effect.

4. Sealing that would void product listings is not required.

R403.3.2.1 Sealed air handler. Air handlers shall have
a manufacturer’s designation for an air leakage of no
more than 2 percent of the design air flow rate when
tested m accordance with ASHRAE 193.

4% Southface
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APPENDIX RA — DUCT SEALING ==

Appand RA
015 IECT (2015 Georgla Enargy Codet
Duct Sealing key points S 6 0019 ot gy Coet
Alr Handler Sealing key points

403.3.6- DUCT CONNECTIONS

R403.3.6 Joints, seams and connections. All longitudinal and transverse joints, seams and
connections in metallic and nonmetallic ducts shall be constructed as specified in SMACNA
HVAC Duct Construction Standards- Metal and Flexible and NAIMA Fibrous Glass Duct
Construction Standards. All joints. longitudinal and transverse seams. and connections in
ductwork shall be securely fastened and sealed with welds. gaskets. mastics (adhesives). mastic-
plus-embedded-fabric systems or tapes. Without exception all closure systems shall have mastic
applied that is at least 0.08 inches (2 mm) thick.

Closure systems used to seal flexible air ducts and flexible air connections shall comply with UL
181B and shall be marked “181B-FX" for pressure-sensitive tape or “181B-M" for mastic. Duct
connections to flanges of air distribution systems equipment shall be sealed and mechanically
fastened. Mechanical fasteners for use with flexible non-metallic air ducts shall comply with UL
181B and shall be marked 181B-C. Crimp joints for round metallic ducts shall have a contact
lap of not less than 1 inch (25.4 mm) and shall be mechanically fastened by means of not less
than three sheer-metal serews or rivets equally spaced around the joint.

Closure systems used to seal metal ductwork shall be installed in accordance with manufacturer’s
mstructions. Round metallic duets shall be mechanically fastened by means of at least three sheet
metal screws or rivets spaced equally around the joint. Unlisted duct tape shall not be permutted as
a sealant on any duct.

4% Southface
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403.3.3&4- DUCT TIGHTNESS TESTING

Duct Tightness Testing REQUIRED
by DET Verifier

* When tested at rough-in (RIT)

oMaximum 6% leakage
with AHU installed

* When tested at final (PCT)

OoMaximum 6% —
Total Leakage

"6%" means 6 cfm2s per 100 s.f.
of conditioned zone floor area

Blower Door and Duct Leakage test results

MUST be recorded on Certificate!
4% Southface
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403.3.3&4- DUCT TIGHTNESS TESTING

R403.3.3 Duct testing (Mandatory). Ducts shall be pressure tested to determuine air leakage by
one of the following methods:
1. Rough-in test: Total leakage shall be measured with a pressure differential of 0.1 inch
w.g. (25 Pa) across the system. including the manufacturer’s air handler enclosure.
All registers shall be taped or otherwise sealed during the test.

2. Post-construction test: Total leakage shall be measured with a pressure differential of 0.1
inch w.g. (25 Pa) across the entire system. including the manufacturer’s air handler
enclosure. Registers shall be taped or otherwise scaled during the test.

Exceptions:

1. A duect air leakage test shall not be required where the ducts and air handlers are located
entirely within the building thermal envelope.

2. Duct tightness testing 1s not required for existing duct systems unless more than
50% of the duct system is modified.

3. If the air handler, furnace or evaporator coil is replaced on an existing system. all
joints, seams and connections from equipment to duct system and duct system
connections to plenums within 5 feet from the new work shall meet the sealing
requirements of this code and be venified by a visual inspection by the state licensed
conditioned air contractor or by a DET Venfier.

A report of the results of the test shall be signed by the party conducting the test and provided to

the owner or the owner's agent and. if requested. to the code afficial.

(Effective January 1, 2020)
R403.3.4 Duct leakage (Mandatory). The total leakage of the ducts, where measured by
one of the following methods mn accordance with Section R403.3.3 shall be as follows:

1. Rough-in test: The total leakage shall be ]fss than or equal to 6 cubic feet per minute
(113.3 L/min) per 100 square feet (9.29 m*) of conditioned floor area where the air
handler is installed at the time of the test.

2. Post-construction test: Total leakage shall be less than or equal to 6 cubic feet per minute
(113.3 L'min) per 100 sq. feet (9.29 m?) of conditioned floor area.

4% Southface

139




DUCT TESTING EXCEPTIONS ““””‘““

1. If all ductwork & air handler is inside
the building envelope

2. If less than 5o% of duct system is
modified

3. If Air handler, furnace or coil is replaced

*Must mastic,seal all joints, seams and
connections within 5’ of new work
(including equipment to plenum and
plenum to duct system)

*Must be verified via visual inspection by a
state licensed conditioned air contractor or
a Georgia DET verifier

1. A duct air leakage test shall not be required where the ducts and aiwr handlers are
located entirely within the building thermal envelope.

2. Duct tightness testing is not required for existing duct systems unless more than
50% of the duct system is modified.

3. If the air handler. furnace or evaporator coil is replaced on an existing system, all
joints, seams and connections from equipment to duct system and duct system
connections to plenums within 5 feet from the new work shall meet the sealing
requirements of this code and be verified by a visual inspection by the state licensed
conditioned air contractor or by a DET Venifier.

4% Southface
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DUCT & ENVELOPE TIGHTNESS (DET) VERIFIER | =

Certified DET Verifier can either:

Be previously certified
 HERS Rater
* BPI Analyst
* Home Performance with ENERGY STAR contractor
Pass a DET Verifier Course
* Discuss testing protocol (setup, safety, and accuracy)
 Explain calculations for ACH50 and % duct leakage
* Field exam on tools (use blower door and duct tester)
* Pass Written Exam — 25 Questions (1 hour)

CERTIFIED DUCT AND ENVELOPE TIGHTNESS (DET) VERIFIER. A certified DET
verifier shall be a certified Home Energy Rating Systems (HERS) rater, or be a certified Home
Performance with ENERGY STAR contractor, or be a Building Performance Institute (BPI)
Analyst, or successfully complete a certified DET verifier course that is approved by the Georgia
Department of Community Affairs.

(Effective January 1, 2011)

4% Southface

141




EFFICIENT HOT WATER DISTRIBUTION

Efficient delivery of hot water to the fixture is critical
e Insulation on all hot water pipes — smaller diameter best

e Centrally locate hot water source near fixtures
(or point of use)

* Small diameter tubes to each fixture (*home run”)
(make sure manifold is very close to WH!)

* Recirculating systems — controls are critical

—- CITY WA SUPPLY COLD WATER LINE
ettt

e Timer TR
e Demand
(best!)
®
142
403.4 & 403.5.3 PIPING
P|pe Insulation R403.4 Mechanical system piping insulation (Manda-

) . . tory). Mechanical system piping capable of carrying flmds
* R-3: mechanical systems —fluids ahove 105°F (41°C) or below 55°F (13°C) shall be insulated

>105For<ggF to a minimum of R-3.
* R-3: for plumbing & circulating R403.4.1 Protection of piping insulation. Piping insula-
systems (non—demand) tion exposed to weather shall be protected from damage,
e R- 4 for suction line as incl_uding that caus_ed by sunlight, mc}isturei equipment
per M1 411.5 maintenance and wind. and shall provide shielding from

solar radiation that can cause degradation of the material.
R403.5.3 Hot water pipe insulation (Prescriptive). Insu- Adhesive tape shall not be permitted.

lation for hot water pipe with a minimum thermal resis-

tance (R-value) of R-3 shall be applied to the following:

. Piping %/, inch (19.1 mm) and larger in nominal
diameter.

. Piping serving more than one dwelling unit.
. Piping located outside the conditioned space.

. Piping from the water heater to a distribution mani-
fold.

. Piping located under a floor slab.

. Burnied 1 piping.

7. Supply and return piping in recirculation systems
other than demand recirculation systems.

4% Southface
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403.5.1&2 CIRCULATING SYSTEMS

R403.5 Service hot water systems. Energy conservation
measures for service hot water systems shall be in accordance
with Sections R403.5.1 and R403.5.4.

R403.5.1 Heated water circulation and temperature
maintenance systems (Aandatory). Heated water circu-
lation systems shall be in accordance with Section
R403.5.1.1. Heat trace temperature maintenance systems
shall be 1n accordance with Section R403.5.1.2. Automatic

controls. temperature sensors and pumps shall be accessi-

ble. Manual controls shall be readily accessible.

R403.5.1.1 Circulation systems. Heated water circula-
tion systems shall be provided with a circulation pump.
The system return pipe shall be a dedicated retum pipe
or a cold water supply pipe. Gravity and thermo-
syphon circulation systems shall be prohibited. Con-
trols for circulating hot water system pumps shall start
the pump based on the identification of a demand for
hot water within the occupancy. The controls shall
automatically turn off the pump when the water in the
circulation loop 1s at the desired temperature and when
there 1s no demand for hot water.

R403.5.1.2 Heat trace systems. Electric heat trace sys-
tems shall comply with IEEE 515.1 or UL 515. Con-
trols for such systems shall automatically adjust the
energy mput to the heat tracing to mamntamn the desired
water temperature in the piping in accordance with the
tumes when heated water 1s used mn the occupancy.

R403.5.2 Demand recirculation systems. A water distri-
bution system having one or more recirculation pumps that
pump water from a heated water supply pipe back to the
heated water source through a cold water supply pipe shall
be a demand recirculation water system. Pumps shall have
controls that comply with both of the following:

Water Heater

1. The control shall start the pump upon receiving a
signal from the action of a user of a fixture or appli-
ance, sensmg the presence of a user of a fixture or
sensing the flow of hot or tempered water to a fix-
ture fitting or appliance.

2. The control shall limit the temperature of the water
entering the cold water piping to 104°F (40°C).

nﬁn {lﬁ{l

Timer tumed on:

Faucets

Q.__. Cold = -

A

A P Rk lil_lﬂ—[II
¢ i

S )
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403.5.4 Drain Water Heat Recovery systems _
GFX converts (. QU
e Vertical and Horizontal Forimfmecgorsl]. ERHEREIRD
) _ ) hot falling-films of . fighting for the only
R403.5.4 Drain water heat recovery units. Dramn water heat recovery umts shall comply with g::"“*';w a hot shower in the
CSA B55.2 or IAPMO PS 92, Vertical drain water heat recovery units shall be tested in from ..,.,9;' now p a'n'm""
accordance with CSA B55.1 and have a minimum effectiveness of 42 percent when tested in wasted. ;
accordance with CSA B55.1. Sloped drain water heat recovery units shall be tested in accordance
with JAPMO IGC 346 and have a minimum rated effectiveness of 42 percent when tested in . .

accordance with JAPMO IGC 346 at the minimum slope specified in the Georgia plumbing code.
Potable water-side pressure loss of vertical drain water heat recovery units shall be less than 3 psi
(20.7 kPa) for individual units connected to one or two showers. Potable water-side pressure loss
of vertical drain water heat recovery units shall be less than 2 psi (13.8 kPa) for individual units
connected to three or more showers. Potable water-side pressure loss of sloped drain water heat
recovery units shall be less than 4 psi (20.7 kPa).

(Effective January 1. 2020)

4% Southface

AR @

Hotwater ——»

: 3 Talhmu

Preheated cold water to
plumbing fixtures an to
water heater

Heat Exchanger

old water in
[« er

Hot water tank

Drain water

A: Seattie 41°- B: Memphis 55°- C: Tallahasses

ENERG\“ Sl\ﬂNGS

“Cold Water Temperature Averages Vary Ou#
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403.6 MECHANICAL VENTILATION

Mechanical Vents
* Require dampers (gravity/barometric or motorized)

R403.6 Mechanical ventilation (Mandatory). Where required. the building shall be provided
with ventilation that meets the requirements of the International Residential Code or
International Mechanical Code. as applicable. or with ASHRAE 62.2-2016. Ventilation and
Acceptable Indoor Air Quality in Low-Rise Residential Buildings (in entirety) or with other
approved means of ventilation. Outdoor air intakes and exhausts shall have automatic or gravity
dampers that close when the ventilation system 1s not operating.

(Remainder of section left unchanged)

R403.6.1 Whole-house mechanical ventilation system

fan efficacy. Mechanical ventilation system fans shall
meet the efficacy requirements of Table R403.6.1.

Exception: Where mechanical ventilation fans are inte-
gral to tested and listed HVAC equipment. they shall be
powered by an electronically commutated motor.
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IS IT POSSIBLE TO BUILD A HOUSE *TOO TIGHT"?




WHAT'S THE PURPOSE OF VENTILATION?

Provide fresh air for
the occupants

Dilute pollutants

4% Southface

HOW MUCH VENTILATION?

e ASHRAE 62.2 - 2010

7.5 cfm [ person + 1 ¢fm / 100 ft2

ASHRAE 62.2 - 2010

3 Bedrooms = 4 people
4 x 7.5 cfm / person = 30 cfm
30 cfm + 14 = 44 cfm

RUN-TIME
PERCENTAGE
IN EACH
4-HOUR
SEGMENT

25%

33%

50%

66%

75%

100%

Factor®

1.5

1.3

1.0

ASHRAE 62.2-2016
7.5 cfm/person + 3 c¢fm /100 s.f.

6% 7"

WOQD DECK

WOOD DECK
6ix7¢

DINING

s
| i |
— |

(1400 s.f. house)

TABLE M1507.3.3(1) CONTINUQUS WHOLE-HOUSE MECHANICAL VENTILATION SY

DWELLING
UNIT NUMBER OF BEDROOMS
FLOOR
ARER 0-1 [ 2-3 ‘ 4-5 | 6-7 ‘ >7
(sfz::;e Airflow in CFM
<1500 | 30 60 75 90
1,501 -
h 45 60 75 90 105
3,001 -
i) 60 75 90 105 120
4,501 -
6,000 75 a0 105 120 135
6,001 -
Ly 90 105 120 135 150
> 7,500 105 120 135 150 165
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WHOLE HOUSE
VENTILATION STRATEGIES

[Negative] Spot Ventilation

* (exhaust fans)
[Balanced] Air-in / Air-out

* (HRV, ERV, multiple fans)
[Positive] Pull/pump airinto home

* (ducted supply, return intake)

4% Southface
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NEGATIVE / EXHAUST STRATEGIES
—

Central Single-Port Exhaust Ventilation _

* Quality fans can run
continuously

* Preferred for colder
climates

* Doesn't really offer
control of where inlet
air comes from

* Not recommended for
humid climates

* Spot ventilation is an
excellent strategy for _
all climates S i




QUALITY EXHAUST FAN
VENTILATION

| 50
(- ‘ Bath Fan
Kitchen
Range
Hood
L1 11

» Bath (50 cfm) and
kitchen (100 cfm) fans
vent to the outside

+ Rigid duct is preferred
4% Southface

AIRTO AIR HEAT EXCHANGER

* Opportunities for
energy recovery

HRV - recovers
Bmust= D= heat
%= -h e ERV - transfers
Kitchen heat & moisture
Range
Hood
Supply Supply 5@‘
9 ~@ e Outside air Balanced
T % Inslde air

Ventilation
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BALANCED VENTILATION

Fresh ar
Trom oulside

e Controlledinlet and
outlet with filtering

* Could be separate
fans or single unit

* Opportunities for
heat/energy
recovery

Stale air from inside Fresh air to inside

4% Southface
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BALANCED ERV - WHOLE UNIT

Broan ERV70S
* 35-70 cfm

35-60 watts

low sones

Sensible Recovery
Effectiveness 69%

Total Recovery
Efficiency 50%

4% Southface
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BALANCED ERV- INSTALL OPTIONS

* Independently ducted system is best
* Cantie into return duct of main system (don’t connect to both supply and return)

Combining with an AHU

Recommanded configurations

When the distribution of fresh air from the ERV is connected to the return of an AHU (such as
in the image below, on the left), the connection should be done as close as possible from the
AHU return grille to ensure proper functionning of the built-in fresh air damper.

Orion 1 Orpmion 2

Distribution
of fresh air
using plastic grille

Stale air from home
connected to retumn

/ _/' ! Fi ducting of AHU P

. from home

m5'3|° air AHU suppiy ducling 1™ Frash air AHU supply ducling
outdoors and grille to home ;

with backdrat VHEIs from outdoors and grille to home
damper

Frash air
wHOTIZA from outdoors

4% Southface =

POSITIVE PRESSURE VENTILATION

* Tends to drive pollutants out

 Airenters from known source
plus filtering and mixing

* Could be separate fan or
duct connected to return

* AirCycler™ type controller
can run AHU on
reqular basis

 Reduces chances of » -
backdrafting

4% Southface =




POSITIVEVENTILATION SUPPLIED VIA
FRESH O.A. DUCTED TO RETURN

Living Space

Tharmostat

Remote dehumidistat on wall
inside house (disconnect

“ : — Relurn grille
1000 cfm  “ehumidistat on unit) |
l_ » ~950 cfm
Supply N .
t | wai st oy Wall
) in
oy Sl ] Return o
Duct | —Manual damper (to
adjust flow rate) \t
abardi | x 50 cf
pehumidifier =" / : : - -
4 : Outside
“Motorized i Biyet -
damper {0 g~ jneyiated

conlral open o diet
tirme}

5" media ‘ P
filter
Fan and damper a ¢
% cycling controd !“
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POSITIVE PRESSURE IN-LINE FAN + SENSOR

. Plus- Likely to have correct _____ YL T p—

ventilation cfm that is

filtered & from known
source S
Plus- Low initial and ‘
- ‘

operating cost

Plus- Can be set to not
ventilate during “bad” times
(too hot, too cold, too

HVI CERTIFIED PERFORMANCE

hUmidl too dry) I::::;L DUI::.SEE S'I'A'I'IC:ZESWRE ::Z \“1!:':5
No dehumidification!
No energy recovery! e | 2

100 CFM 26.3
10 CEM 275
120 CFM 301

4% Southface
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HVAC AND MOISTURE

It's Not the Heat, It's The Humidity..

Atlanta, GA
Bin Temperature 70-75 75-80 80-85 85-90 90-95 95-100 100-105 105-110 |Total
# of Hours of Occurrence 1188 880 620 361 172 23 2 1] 3246
37% 27% 15% 11% 5% 1% 0% 0%
83% 17%
Manual J Design, Load based on Temperature 92° 99 grflb
ASHRAE Humidity Design, Load based on Maisture 82° 133 gr/lb
Approximate Extra Moisture Added per 100 CFM Of Q.5.A. 3.9 pts/hr or 93.9 pts/day
Mixed Air
(filtered, €—
dehumidified) <“—— Fresh Air

*—— House Air

@l
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WHAT'S THE BEST VENTILATION SYSTEM?

Smart, sensor based controller- Likely temperature +
moisture plus other pollutants, adjusts based on
conditions and activity; alerts when needed

Energy recovery- preconditions entering fresh air

Supplemental dehumidification- Can assist with house
drying as well as fresh air

Quiality filter- Accessible for easy maintenance
Low 1°t cost and low operating cost
Easy to install and tested to verify airflow




403.7 EQUIPMENT SIZING

Load Calcs & Sizing

* ACCA ManualJ or
approved equivalent,
i.e., ASHRAE
Fundamentals

* 302.1: Interior design
temp (72°F heating,
75°F cooling)

* MUST BE ACCURATE

GA Amendment for
Variable Capacity

4% Southface

| Right-J8 Worksheet
|

1 Entice Nosre Banament
12 a~ 1720 1 172.0 1
El "R T
14
5 17416 1 17416
Area () 8] Adva [} Losd
or (UM or peimetsr 1) (=T or pasrmten 1) (Bt
Gross MPS | Heat  Cool Geoss WPIS  Hem  Cool

Hex  Codl

R403.7 Equipment sizing and efficiency rating (Manda-
tory). Heating and cooling equipment shall be sized 1n accor-
dance with ACCA Manual S based on building loads
calculated in accordance with ACCA Manual J or other

approved heating and cooling calculation methodologies.

“For automatically modulating capacity heating and cooling
equipment, the system shall be deemed to comply with
appropriate portions of Manual S provided the lowest output
capacity of the equipment is less than the peak design load as
determined by Manual J.”

New or replacement heating and cooling equipment shall
have an efficiency rating equal to or greater than the mini-
mum required by federal law for the geographic location
where the equipment is installed.
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403 HEAT SOURCE, POWER ATTICVENTS u

GA Amendment — 403.1.2.3
New or replacement central HVAC
systems shall not use electric-
resistance heat as primary heat

source for home

GA Amendment — 403.13 e
No grid-tied power attic ventilators
allowed (exception for solar

powered)

4% Southface

Elgctric haating
alaments

Alr filter contral

Cold-air return

and air filtar

R403.13 Electric powered attic ventilators. In new construction. electric powered
attic ventilators shall not be connected to the Service supply premise wiring system.
Solar photovoltaic (PV) powered attic ventilators shall be permitted.

(Effective January 1, 2020) 163




40z - LIGHTING ¢

A minimum of 75 percent of
bulbs in permanent fixtures must
be high-efficacy
High efficacy =

+ CFL,

+ T8 or T fluorescent bulb or,

+ Meet certain lumen/W
requirements (good LEDs)

o

* NOT incandescent/ halogen
bulbs

e NOT Ta2 fluorescent bulbs

 EXCEPTION

—low voltage lighting
4% Southface
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ECONOMICS OF INCANDESCENT LIGHTING

9 bulbs x 60 watts

each =540 w
\ 540 w x 4 hours a
il 2160 wh x 365 days

g? = 788,400 wh a year

788,400 /1000 =
788.4 kwh

788.4 kwh x $.125 =
$98.55 per year

4% Southface
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ECONOMICS OF LED LIGHTING

[l Compare

Cree GOW Equivalent Soft
White A19 Dimmable LED Light
Bulb with 4-Flow Filament
Design

4% Southface

9 bulbs x 10 watts
each=90w

90 w x 4 hours a
day = 360 wh

360 wh x 365 days =
131,400 wh a year

131,400 /1000 =
131.4 kwh

131.4 kwh x $.125 =
$16.43 per year

Save ~$82 annually
on just the chandelier
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THE ECONOMICS OF LIGHTING FOR BUILDERS

Bulb Cost Assumption: Electricity Rate: 0.12 S/kwh
Incandescent = $0.25
LED =52 each
Bulb Wattage

#Incand #LED's Price Premium Incand LED)|
All Incand House 60 0 5 - 60 10
50% LED House 30 30 S 52.50 60 10|
100% LED House 0 60 $105.00 60 10|

It takes 24 days to payback

LED’s if half the lights are

left on during construction!
(12 days if all on!!!)

100% Incand House § 158.11 S
50% Incand f50% LED S
100% LED House S

S Cost for 1 month - ON half the time
Incand LED Total
5 158.11
79.06 $ 13.18 $ 92.23
5 26.35 S 26.35

Simple Pa\rbacki
5 Savings (months) (days)!
L]

0 i

L]
% §5.88 0.80 24.3!
£131.76 0.80 24.3
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GEORGIA RESIDENTIAL
ENERGY CODE FIELD STUDY

Key ltems :
* Envelope tightness (ACH50) — Verified on Energy Certificate
* Window SHGC - Verified at inspection and on Certificate

* Window U-factor — Verified inspection and on Certificate

* Exterior wall insulation — Verified at insulation inspection **
* Ceiling insulation — Verified at final

* High-efficiency lighting — Verified at final

* Foundation (floor / basement wall / slab) — Verified at final

* Duct leakage — Verified on Energy Certificate

4% Southface
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WRAP UP AND Q&A

Thank you!

mikeb®@southface.org
igrygier@southface.orqg

energycodes@southface.org
4:04-604-3598

www.eeba.org
www.resnet.us
www.southface.org
www.energycodes.gov
www.buildingscience.com
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