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The Evolution of Energy Codes

Description:

+ By dating back to the early Model Energy Codes of the 1990's and settling on the
benchmark 2006 IECC, then examining the widely adopted 2009 IECC to the landmark
2015 version and beyond, this session explores how the energy codes of old shaped
where we are today and also where we are going.

» Join Mike and Lauren for an insightful look into the evolution of residential energy
codes. See how game-changing technologies (such as low-e windows and blower
door and duct testing) advanced through adoption and inclusion in the latest energy
codes. Learn from the past (the origins of energy codes) to understand the present
(our most recent codes) and grasp a sense of where future codes will lead us.

+ Says Mike, “I've always loved history and tried to appreciate the perspective of those
that came before me.” Lauren adds, “Reviewing energy codes also helps to shape
where we’d like to go and how we might get there.”

* Come join us as this session will wrap with Energy Code Trivia - Win prizes!




Energy Code Trivia

How well can your team answer ten code trivia questions?

* Group exercise — split into teams of ~1-6 people, each team comes up with a
name and must collectively answer question within 30 seconds of question

* We’ll grade them collectively and award prizes
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* Favorite comment from last year’s exercise (it involved drawing):

“It’s like playing Pictionary with a blind cat”

Energy Code Trivia - Warmup

0. What color is the 2009 IECC?

a. Blue Steel

b. Irish Spring Green
c. Yellow

d. Orange




Pre Energy Code Era:

Home Energy Usage — Mostly Heating!

Total energy use in homes

1978
quadrillion Blu and parcent

Air 2
Conditioning "
0.32 (3%)

Source: LS. Energy Infommation Adminisiralion, 1978 and 2005

Early “Energy Usage” pie
was fairly simple

The Complicated “Yellow” Versions!

* Early Energy Codes
were based almost
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entirely on heating
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* 1993 MEC - Original basis for HERS reference home

e 2000 IECC first addressed SHGC (low-e windows)
(first time cooling was ever really addressed)

* Equipment efficiencies not set by energy code

Energy consumption in homes by end uses
guadrillion Btu and percent

1993

24.0%

Mspace heating  Wair conditioning  Wweater |

Source: U.S. Energy Information Administration, Resident
Note: Amounts represent the energy consumpticn in cccu




Chapter 5 -

Component Performance - Based on HDD

BASED ON NORMAL PERIOD 1961-1990
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From the National Climatic Data Center website: http://Iwf.ncdc.noaa.gov/oa/ncdc.html
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Five Climate Zones for Georgia

(~500 HDD increments)

Zone County Zone County
4 Appling 5 Ban Hill
4 Atkinson 4 Berrisn
4 Bacon 5 Bibb
4 Baker 5 Bleckley
& Baldwin 4 Brantley
7 Banks 4 Brocks
7 Barrow 4 Bryan
7 Bartow 5 Bulloch

6 Burke

7 Buts

5 GCalhoun
4 Camden
5 Candler
7 Carroll
8 Caloosa
4 Charlton
4 Chatham

Zone County Zone County Zone County
& Chattahoochee 7 Fulton T Paulding
8 Chattooga B Gilmsr 5 Peach
8 Charokes 6 Glascock & Pickens
7 Glarke 4 Ghnn 4 Pwree
8 Clay B Gordon & Pike
7 Clayton 4 Grady T Folk
4 Clinch 6§ Greans & Pulaski
T Cobb 7 Gwannet & Puinam
& Coeffes B Habersham 5 Quitman
4 Colguitt 7 Hall & Rabun
B Columbia 6 Hancock 5 Randolph
4 Cook 7 Haralson & Richrnand
7 Coweta 6 Harris 7 Rockdale
5 Crawford 7 Har 5 Sch
6 Crisp B Heard 5 Screven
8 Dade 7 Hen 4 Saminale
8 Dawson 5 Houston 7 Spalding
7 DaKalb 5 Irwin T Slaphens
4 Decatur i Jacksen Stewan
g DMFE B Jasper umter
5 Dooly 4 Jefl Davis albot
5 Dougharly G Jefferson aliaterro
7 Dougl 5 Jenking 4 Tattnall
& Early 5 Johnson 5 Taylar
4 Echols 6 Jones 5 Taltair
4 Effingham 6 Lamar 5 Terrell
7 Elben 4 Lanler 4 Thomas
5 Emanusl 5 Laurans 5 Tift
4 Evans 5 Les 4 Toombs
8 Fannin 4 Livart awns
7 Fayette & Lincaln reutlen
T Floyd 4 Long g
8 Forsyth 4 Lowndas umer
T Franklin B Lurrpkin 5 Twiggs

5 Macon & Union

7 Madison 5 Upson

5 Marion B Walker
6 Meduffie T Walton
4 Meintosh 4 Wars

6 Mariwether & Warren
4 Miller & Washington
4 MWitchell 4 Wagge
& Monroa £ Wabster
5 Montgomery & Whaelar
B Morgan & White

B Murrey & Whitfield
5 Muscoges 5 Wilcox

7 Mewton T Wilkes

7 Ceonee 5 Wilkinzon
7 Oglethorps 5 Waorth

Chapter 5 -

Component Performance

Tahle 5022.4(2)
PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A-1 RESIDENTIAL BUILDINGS
WINDOW + DOOR AREA 18 PERCENT OF GROSS EXTERIOR WALL AREA

Maximum Minimum
ZONEFROM |Glazing |co e, |Ceiling El‘;ﬁ;lmr Floor Basement Wall gle""ﬁmm ;@‘i“’l"l’m
FIGURE U-facior’ Rovalue®* (o7 1 [Rvalue  |[Rovalue s [Eies
302.1(11)
4B 065 [040 |R-30 R-13 R-11 R5 R-00 R-3
& 055 040 |R0 BE; Rl 5] ] ]
6E-1 055 |n40  [R-30 R-15 R-19 R-6 R-0 R-7
6E-2 0355 |04 [|R38 R-13 F-12 F6 -0 B7
A1 055|040 [r3g® |R-16 E-12 R7 -0 -3
743 055 |n40  [R38 R-15 R-19 R-7 R-0 R-3
753 045 |04 [R-30 R-13 F-17 R7 -0 -8
21 050 040 [R3g® |R-16 E-12 E3 E-0 E-10
32 045 |00 |R38 R-13 F-19 R3 -0 R-10

Hote 1: Up to 5% of the fenestration may be exempt from meeting the window U-factor and Solar Heat Gam Coefficient (SHGC)
requirements to allow for decorative glazing,

Hote 2: Up to 25% of sloped ceiling area may be B-19 i Clivoate Sones 4B, 54, 6B, T4, and 8.

Hote 3: May e B-30 for these packages instead of B-32 where construction technigues are eraplosred to obtain the full height of
insulation. See paragraph 502.2.4.5.

Hote 4; When the Exterior Wall B-value is cavity insulation and contiruons imsulated sheathing, 25% of the gross wall area may
be PlywoodfOSE (for comer bracing fstructural requirernents) or gypsun fastened direct to the garage wall studs.

Hate 5: Foam plastics shall not be installed on the exterior of below grade foundation walls or below grade on slab foundations.
See paragraph 502.2.1.4.




Chapter 5 -
Component Performance

Table 502.2.4(1)
PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS, TYPE A 1 RESIDENTIAL BUILDINGS

WINDOW +DOOR AREA 15 PERCENT OF GROSS EXTERIOR WALL AREA

Maximum Minimum
CLIMATE . )
ZONE FROM | Glazing o—_— Ceiling a{;tﬁuol Floor a:_l H ]iment Sla!) i Cr ;wlsp:lce
FIGURE U-factor! |’ R-value? |7 3 |R-value a W was

R-value R-value R-value R-value

302.1(11)
1B 0.65 0.40 R-30 R-13 R-11 R-5 R-0 R-5
SA 0.65 0.40 R-30 R-13 R-11 R-5 R-0 R-6
6B 0.65 0.40 R-30 R-13 R-19 R-6 R-0 R-7
TA-1 0.55 0.40 R-30 R-13 R-19 R-7 R-0 R-8
TA-2 0.65 0.40 R-38 R-16 R-19 R-7 R-0 R-8
8 0.55 0.40 R-30 R-16 R-19 R-8 R-0 R-10

Note 1: Up to 5% of the fenestration may be exempt from meeting the window U-factor and Solar Heat
Gam Coefficient (SHGC) requirements to allow for decorative glazing.

Note 2: Up to 25% of sloped ceiling area may be R-19 in Climate Zones 4B, 5A, 6B, 7A, and 8.

Note 3: When the Exterior Wall R-value is cavity msulation and contimuous insulated sheathing, 25% of the gross wall area may
be Plywood/OSB (for corner bracmg/structural requirements) or gypsum fastened direct to the garage wall studs.

Note 4: Foam plastics shall not be mstalled on the exterior of below grade foundation walls or below grade on slab foundations.
See paragraph 502.2.1.4.

* Upshot is that single pane windows were mostly eliminated by energy code

Energy Code Trivia #1

1. Which version of the code specifically calls out
the requirement that low-e window technology
be installed?

a. None, low-e windows aren’t specifically
referenced in the code

b. IECC 2006 and beyond

c. IECC 2015 and beyond

d. All energy codes since the MEC 1992 have
specified low-e technology
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2000 IECC Major Energy Code Impact s

A

* 502.1.5 Fenestration Solar Heat Gain Coefficient

* “In locations with heating degree days less than 3,500, the combined
solar heat gain coefficient (the area weighted average) of all glazed
fenestration products (including the effects of any permanent exterior
solar shading devices) in the building shall not exceed 0.4.”

- 0.40 SHGC for all of GA %k
(GA 502.1.5 amendment)

* 5% exemption (section 502.2.4.4)

* REScheck offers SHGC compliance tools\_
* Labels with U-factor and SHGC info in 2003
* Max. U-factor =0.65 and SHGC = 0.40 for GA in 2004

+ “Low-e” never actually mentioned in code
(but low-e effectively required everywhere in south)

Energy Codes — Big Overhaul in 2006!

* Building Science
incorporated into code!

* Vapor retarder
requirement “fixed”

* New Climate Zone Map

(consistent for all codes) 7R
* No more % Windows

(unlimited glazing if “good”)




Energy Code Trivia #2

2. For the 2006 IECC CZ map simplification, how
many Climate Zones for the continental US?

o 0 o w
<N o u b

15

* New Climate Zones (CZ) are a

2006 IECC Climate Zones . blend of politics and climte!

Based on counties

Fewer CZ’s = simpler

Moist (A)

Al ol Alaska in Zone 7
oxcepl for the following
Boroughs in Zona 8:

amplton
Nome Yukon-Koyukuk 3
North Slope Puerto Rico, 1
and the Virgin Islands




Building science
climate zones

G

/Arctic)

TABLE 402.1.1
INSUL ATION AND FENESTRATION REQUIREMENTS BY COMPONENT"
CRAWL
GLAZED WOO0D MASS BASEMENT | sLaB® | SPACE'
CLIMATE | FENESTRATION | SKYLIGHT® | FENESTRATION | CEILING | FRAMEWALL | WALL | FLOOR | WALL | AVALUE | WALL
ZONE UFACTOR | U-FACTOR SHGC RVALUE | RVALUE | A-VALUE| RVALUE | RVALUE | &DEPTH | RVALUE
1 1.20 075 0.40 in 13 3 13 1] [ [
2 0.75 075 0.40 0 13 4 13 0 0 0
3 0.65 0.65 0.40° 30 13 5 19 0 0 5/13
4 L
S50p) 0.40 0.60 NR a8 13 5 19 10/13 | 10,28 | 10/13
Muarme
5 and 035 0.60 NR 8| 10or13st | 13 30' w13 | 10,28 | w/13
Manne 4
o 0.35 0.60 NR 49 | 190r13+5¢ | 15 30" 10/13 | 10,48 | 10/13
7 and § 035 0.60 NR 49 21 19 30" 10/13 | 10,48 | 10/13
TABLE 402.1.3
EQUIVALENT UFACTORS®
CRAWL
FRAME BASEMENT |  SPACE
CLIMATE FENESTRATION SKYUGHT CEILING WALL MASS WALL FLOOR WALL WALL
ZONE UFACTOR UFACTOR | UFACTOR | UFACTOR | UFACTOR | UFACTOR | UFACTOR | U-FACTOR
. . 1 1.2 0.75 0.035 0.082 0.197 0.064 0360 0.477
* Why is this table
2 075 0.75 0.035 0.082 0.165 0.064 0360 0.477
important to HERS 3 0.65 0.65 0,035 0,082 0.141 0.047 0360 0.136
Rate rS? 4 excopt Manne 0.40 0.60 0,030 0.0852 0,141 0,7 0,059 0,065
5 and Marine 4 035 (.60 0.030 0.060 0.082 0.033 0.059 0.065
7
[ ]
(Sa me as ‘04 IE CC) 6 035 0.60 0.026 0.060 0.06 0.033 0.059 0.065
7and 8 035 0.60 0,026 0.057 0.057 0,033 0.059 0,065




Trajectory of Energy Codes

Savings
2% 1% 2%

Energy Codes — Huge Impact of 2009 IECC!

::::::

Model * Written into ARRA funding meant
Bode that every state agreed to adopt it!
* Widespread implementation

* Major gain in stringency (~15%)

* Required Duct Testing
(with easy thresholds)

* Introduced Blower Door
Testing (but offers Visual
Inspection alternative)

* Lighting — 50% efficient

{ﬂﬁﬁ




Trajectory of Energy Codes — 2009 IECC

Savings
2% 1% 2% 15%

Home Energy Usage — 2009

Energy consumption in homes by end uses

AondSon Btu sag parvact -Goal: Shrink the pie!

-Usage shifts

mspace heating  Mair conditioning  mwater heating  ~appliances, electronics
Source: U.S. Energy Inf ation, Residential Epergy Consumption ¢

* Size of pie stayed same
* First time ever:
Heating + Cooling < 50%




2009 IECC Airsealing and Insulation Checklist

TABLE 402.4.2
AIR BARRIER AND INSULATION INSPECTION COMPONENT CRITERIA
NUMBER | COMPOMNENT CRITERIA
* Good concept
1 Aar bamer and themal bamer Extenor thermal envelops insulation for framed walls is nstalied in
contadt a with busiding enveiops air .
barmer e N i
Brizaks of joints i the air barmer are filled o repaired. Ot a gOOd S u bSt t Ute
Air-permeable insulation is not used as a sealing material
Air-permeabla insulation &5 inside of an air bamer. for BD test!
2 Cailing/attic Ar bamen in any dropped celing/soffit i substanbally algned with h . | k .
insulation and any gaps are sealed. (]
AfC Acoess (Excepd unvented atlic), knee wall door, of drop down Star G ra p ICS WO u d m a e It
i Sealed
3 Walls Comers and headers are nsulated, more Valuable
Junction of foundation and sl plae 15 sealed.

4 Windows and doors Space between window door jambs and framing is seaked.

5 Rim joists Rimn joists are insulated and incude an air barrier.

[ Floors is installed i contact with ide of At bloidn g dec] Eatier Late n
(including above-garage and subfloor decking. Alr bammer s installed at any expased edge of e SaaAX vinibs. Tcteiaa
cantikvered floors) insadation.

T Crawd space walls Insulation is permanently attached o walls. R-18 insudation

Exposad arth in unventod crawl Spaces is coversd with Class | vapor (Georgia requirement) ‘Saalod atic-sida air barrior {roquired)—
retarder with overlapping jomnts taped. mg * sg 0SB, insulated sheathing, sic.

8 Shafts, penatrations Dt shafts, utility penetrations, knee walls and flue shafis opening to orRABIn 26

exterion of unconditioned space are sealed.
1] Narmow cavities Batts in namow cavilies are cut 1o f, or namow cavities ane filled by
sprayed blown rrsulation.
10 Garage separation Air sealing is provided between the garage and conditionad spaces.
" Recessed lighting Recessed hght fidures are ar bght, IC rated, and sealed o drywall
Exeption—fidures in conditionsd space.
12 Plumbing and wiring Insulation is placed batween outside and pipss. /
Batt msulation is cut 10 fit around wining and plumbing, or
sprayedblown msulation exdends bahind piping and wiring.

13 Showeruby on exterior wall Shaowers and tubrs on extenion walls have insulation and an air barrier ==

separating them from the extencs wall

i Electnicaliphone box on exdenor | Air bamer edends behind Boxes of air seakid-type boxes are installad f
walks

15 ‘Common wall Air bamier is installed in common wall between dwelling units P Blocking - fit in joist cawy,

iked or loamed

16 HVAL register boots HVAC register boots that penctrati: bulding ervelope ane sealed to el

subfloor of drywall.
i Fireplace Freptace walls inchude an o barrier.

Performance Testing in the Energy Code!

=Performance testing of house leakage Option
- Blower door result must be less than 7 ACH,,

=Visual Inspection Option
- Use Code Checklist
(“thermal bypass”)
- Requires multiple inspections
- Framing stage / pre-drywall
- Final

=L eak testing of ducts Required*
- When tested at rough-in
» Max. 6% leakage with AHU installed
- Max. 4% leakage before AHU installed
- When tested at final
- Maximum 8% — Leakage to Outside
- Maximum 12% — Total Leakage

*duct leakage in CFM25 based on % floor area;
Testing not required if ducts and air handler
are inside the envelope.




Energy Code Trivia #3

3. When did Duct Leakage and Blower Door
testing first become required by energy code?

a. Ducts are still optional, BD required in
2015-18 IECC

b. Ducts: 2006 IECC, BD: 2009 IECC

c. Ducts: 2009 IECC, BD: 2012 IECC

d. Ducts: 2009 IECC, BD: 2009 IECC

25

Efficient Lighting in the Energy Code!

 Lighting
* 50% of lamps in permanently installed fixtures — ®
shall be high efficacy lamps \§ = 4

—

&

—

* 60 lumens per watt if over 40 W
* 50 lumens per watt if between 40 and 15 W
* 40 lumens per watt if 15 W less

F

(IR

* Measure with lowest compliance!

v
! =




2012 IECC — Pushing the Envelope

* This code pushed R-20 walls for

= most of US
' * Additional leap in stringency (~15%)
. * Very low implementation

* Required Duct Testing
(with hard thresholds — 4%)
* Required Blower Door Testing
(< 3 ACH50 except for CZ1-2)
* Lighting — 75% efficient

IECC 2012/15/18 Prescriptive Code:
Changes from 2009 by Climate Zone

TABLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT*
CRAWL
CLIMATE |FENESTRATION | SKYLIGHT® GLAZED CEILING woon MASS | [ oop | BASEMENT | SLAS" | gpace:
FENESTRATION FRAME WALL | WALL WALL | BVALUE
ZONE U-FACTOR® U-FACTOR SHGC: A-VALUE A-VALUE A-VALUE' A-VALUE B-VALUE & DEPTH R.w\l':li__laﬁ

1 NR 0.75 0.25 30 13 304 13 0 0 0

2 0.40 0.63 0.35 a8 13 46 13 0 0 0

3 0.35 0.55 0,35 ) 20 or 1345 &3 19 53 [i] 513
4\&3? 0.35 0.55 0.40 9 20 or 1345 813 19 10/13 10,26 | 10013
- | S
Mﬁ a_.nd 0.32 0.55 NR 49 20 or 13+5" 13/17 308 1519 10, 2 fi 15719
Marme 4

f 0.32 0.55 NR 1 [20+5ori3+i0] [15720 3P 1519 10,40 || 1519
7 and 8 0.32 0.55 MR 49 2045 or 1340100 19721 g 1519 10, 4 fit 15719

For SI: | foot = 3048 mm.

a. R-values are minimams. [/-factors and SHGC ame maximums. When insulation is installed in a cavity which is less than the label or design thickness of the
insulation, the installad K-value of the insulation shall not be less than the B-value specified in the wable.

b. The fenestration [/-factor column exclides skylights. The SHGC column applies to all glazed fenestraion. Exception: Skylights may be excluded from glazed
fenesiraiion SHGC requirements in Climaie Zones 1 throogh 3 where the SHGC for such skylights does not excead 0_30.

€. “I15/19" means R-15 continuous insulation on the interior or exterior of the home or R-19 cavity insulation &l the interior of the basement wall. “15/19™ shall

be permitied to be met with R-13 cavity insalation on the interior of the basement wall plus R-5 contineous insulation on the inlenor or exterior of the home

“1013” means R- 10 continuous insulation on the interior or extenior of the bome or B-13 cavity insalation at the interior of the basement wall.

R-5 shall be added 10 the required slab edge R-values for heated slabs, Insulation depth shall be the depth of the footing or 2 feet, whichever is less in Climate

Zones | through 3 for heated slabs.

There are no SHGC requirements in the Marine Zone.

Basement wall insulation is not required in warm-humid locations as defined by Figure R301.1 and Table R301.1.

O insulation sufficient ko fill the framing cavity, R-19 minimuam_

Farst value is cavity insulation, second is continuous insulation or insulated siding, so =13+5" means R-13 cavity insulation plus R-5 continuous insalation or

insulated siding. If stracmral sheathing covers 40 percent or less of the exterior, continuous insulation R-value shall be permitied to be reduced by no more

than B-1 in the locations where stractural sheathing is used - 1o maintain 2 consisient todal sheathing thickness.

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

]

Fw e




Energy Code Trivia #4

4. Which two codes, when adopted, resultin a
net stringency gain of “30% over the previous
code?

a. 2006 & 2009 IECC
b.2009 & 2012 IECC
c. 2012 & 2015 IECC
d. 2015 & 2018 IECC

Trajectory of Energy Codes — 2012 IECC

Savings 30%
2% 1% 2% 15% 15%




Energy Code Trivia #5

5. Which of these appliances does the energy
code regulate?

a. TV

b. Clothes dryer

c. Water heater

d. Refrigerator

e. None of the above

Energy Code Trivia #6

6. Which of the following compliance options is
the most recently added in the code?

a. Prescriptive path

b. UA trade-off (e.g., RESCheck)

c. Simulated Performance Alternative
d. Energy Rating Index (ERI)




2015 [ECC - ERI: A New Compliance Option

* Similar code to 2012
* Minimal stringency gain
* Better implementation

* ERI compliance option
written as generic HERS
language

* Stringent Target Indexes
(low 50’s)

Home Energy Usage Breakdown — 2015

Residential electricity consumption by end use, 2015
percent of total lighting 10%

air conditioning
17%
TVs and related 7%

clothes dryers 5%
ceiling fans

previously T

l::l‘)l()i"j::sd end uses S

space heating
15%

cooking
dehumidifiers
microwaves
pool pumps

humidifiers

water heating e
s shers

14%

= refrigerators not elsewhere hot tub heaters
' hot tub pumps

air handlers (heating)

separate freezers

air handlers (cooling)

clothes washers

classified 13% evaporative coolers

34




AC Usage 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 12%
hot-humid 27%

marine
, R gy V1Y COId / COId
mixed-dry/hot-dry e ’
{
mixed-humid 12% !
. 5
AF,"
very cold/cold 5s, Ppercent of total home mixed-dry ‘ » \
energy expenditures hot-dry hot-humid

marine - 2%
$0

$200 $400 $600 cia
35

Energy Code Trivia #7

7. Energy codes have helped homes become more
efficient today than in the past, so why might
homes still use about the same amount of energy?

a. Heating and cooling in homes today have
increased over the past 30 years

b. Ducts are tighter but insulation is the same
R-value in walls and ceilings

c. Homes are larger and have more appliance
and plug loads

d. Home builders no longer pay attention to
solar orientation

36




Energy Code Trivia #8

8. Which version(s) of the code have historically
been used by RESNET as the basis of creating
the HERS Reference Home?

a. 1995 MEC

b. 1993 MEC and 2004/06 IECC

c. 2015 IECC

d. The HERS Reference Home changes with
each new code adoption

:.
Explaining the Energy Rating Index #
V -

1. Simulate two homes
e 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 [Rated Home’s th + Clq + WirH + LA] — 75
[Refer. Home’s Htg + Clg + WirH + L.A.]

70 20 30 80

3% Southface
38




Energy Code Trivia #9

9. Which version of the code offers credit for a
more efficient heating and cooling system?

a. 2000 IECC
b. 2006 IECC
c. 2009 IECC
d. 2015 IECC

39

Benefits of choosing the ER| 4 soutnface

The ERI may allow more options in materials choice,
technologies and innovative strategies than the simulated
performance path

Efficient lighting

" > 75% benefits
Better appliances High efficiency furnace the energy index
are credited in ERI (plastic flue pipe) is credited

Renewable energy is credited
(with some constraints)

40




Energy Code Trivia #10

10. Unlike a HERS Rating, which simply rates the
home as built, a home complying with code
using the 2015 ERI pathway limits trading the
building envelope to be no worse than...?

a. The 1993 MEC
b. The 2000 IECC
c. The 2006 IECC
d. The 2009 IECC

41

T 7
Explaining the Energy Rating Index m{

| A
1' 2015 IECC ta rgets MAXIMUMTEiI?EIhEBB(?gLﬁNGINDEX
° L 50, CLIMATE ZONE ENERGY RATING INDEX
ow S 1 52
2. Who Can Do This? j fi
b
* 3rd party — HERS Rater 4 54
e Approved software 2 zi
3. Benefits 7 3
8 33
* Greater design flexibility
e High efficiency equipment and appliances credited B

4. Backstops |
e Envelope cannot be traded to be worse than 2009 IECC s

e Must meet Mandatory Requirements ,
(air sealing, duct insulation and sealing, duct and house testing,

3% Southface




Pros and Cons of ERI?

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

e Size Bias against small houses

¢ Code — because it uses the antiquated ACH50 term for air tightness
(which favors larger, high volume homes)

¢ ERI —small homes have less envelope load and are hindered in 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

e Marketing — Builders can market their index and guarantee performance

3% Southface
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Trajectory of Energy Codes — 2015 IECC

Savings 30%
2% 1% 2% 15% 15%




2018 IECC — ERI: references ANSI/RESNET 301

* Similar code to 2015
* Minimal stringency gain
* Lighting 90% efficient

* ERI compliance option
now references Std 301
* Target Indexes eased
(Hl 50’s - low 60’5) AU ENERGY RATIG NDEX

CLIMATE ZONE ENERGY RATING INDEX| EMERGY RATING INDEX*
1 2 51

2

51 5

4 [

5 8l

5t 61

53 38
53 58

oo | | | | ] oo o

Energy Code Trivia #11

11. Both ASHRAE 90.1 and the IECC have Climate
Zone maps. After 2015, these maps are the
same...

True or False?
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ASHRAE 90.1-2016 Climate Zones

RED: Counties moving to warmer zones (requirements generally get less stringent)

Ily get more stringent)

GREEN: C ti ving to cold (requi s g
. j24 L
J L 1T
T Bt

Watch out! The 2018
IECC did not change the
Climate Zone map!

Energy Codes Still Aren’t User Friendly

(but they have gotten better!)

R402.1.5 Total UA alternative. Where the total building
thermal envelope UA, the sum of U-factor times assembly
area, 1s less than or equal to the total UA resulting from

through R404 indicated as “Mandatory.”

SECTION R402
BUILDING THERMAL ENVELOPE
R402.1 General (Prescriptive). The building thermal enve-
lope shall comply with the requirements of Sections R402.1.1
through R402.1.5.

R401.2 Compliance. Projects shall comply with one of the

following:
1. Sections R401 through R404.
2. Section R405 and the provisions of Sections R401

The energy rating index (ERI) approach m Section

R40L11 Vapor retarder. Wall assemsblies i the build-
ing shermal envelope shall comply with the vapor retarder
requarements of Section 7027 of the fnternational Resi-
dential Code or Section 14033 of the Intermational Build-
ing Code, as apphicable

R40L1.2 Insulation amd fenestration eriteria. The
Iuilding thermal ewvelope vhall meet the % of
Table R4021 2, based on the climate zome specified =
Chapter 3

R402.1.3 R-value computation. Insulation materal ned
in Layers. such as frameng cavin insulation of coatimous

insulation, shall be summed to comprte the comesponding
componest R-value. The mannfacturer's setiled R-value
shall be used for blown-in insulation. Conputed R-valies
shall not inchide an &-value for other bunlding materials of
aar filses. Whese sssulased siding 15 weed for the puspose of
with the mslation of
Table R402 12, the masufacnarer's lsbeled R-value fior
the msulated siding shall be reduced by R-0.6
R402. 1.4 [-factor alternative. An assembly with a U-fac-
tor equal 19 of b than that specafied i Table R40214
sl be an alternative to the B-valie in Table R4021.2

TABLE R402.1.2
INSULATION AND FENESTRATION REGUIREMENTS BY COMPONENT*

muluplying the U-factors in Table R402.1.4 by the same
assembly area as in the proposed building, the buildi
shall be considered to be in compliance wiath Table
R402.1.2. The UA calculation shall be performed using a
method consistent with the ASHRAE Handbook of Fun-
damentals and shall mclude the thermal bndging effecis of
framing matenals. In additon 10 UA «¢ I . the
SHGC requirements shall be met.

R402.2 Specific insulation requirements (Prescriptive). In
addition to the requirements of Section R402.1, insulahon
shall meet the specific requirements of Sections R4022.1
through R402.2.13.

SECTION R404
ELECTRICAL POWER AND LIGHTING SYSTEMS
SECTION R403 R404.1 Lighting squipment (Mandatory). Not less thas 50
SYSTEMS  percent of the permanently installed lighting fixrures shall
R403.1 Controls (Mandatory). Not les: contam ealy high-efficacy Lsmys.
shall be provided for each separate heaung ana COONKE sys-
tem.
R403.1.1 Prngrzmmnbh dl&rlnoslal The thermostat
controling the primary z system of the
dwelling unit shall be :apible uf cclntxolhn keating
and cooling system on a daily schedule to mamtain differ-
ent temperature setpoints 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 afhot less than 55°F (13°C) to not gmzm than 85°F
(29°C). The shall be y by
the manufacturer with a heating temperature setpoint of

not greater than 70°F (21°C) and a cooling temperature
zetpoint of not less than 78°F (26°C).
R403.1.2 Heat pump supplementars haat Alandatar)

sechion requures that h provisions dentified m Sechons
R401 through R404 indicated 25 “Mandatory” and Section
R403.53 be met. The building thermal envelops shall be
greater than or squal to levels of afficiency and Solar Hear
Gain Coefficients 1n Table 402.1.1 or 402.1.3 of the 2009

GLazEn wooo wass um-m
i [ GeRcon | Veacron rocaioanon! SUALTE | reautvae | ik |GV | gtatte **:[ 135;[ e T e SECTION Ra05
i NE 75 [E5] ] ] L) 0 ST e SIMULATED PERFORMANCE ALTERNATIVE
H [ [T (3] ] L P I (] SECTION R406 (PERFORMANCE)
L L1 L1 LE:S T L L ENERGY RATING INDEX RA405.1 Scope. This section establishe: criteria for compli-
M 032 ass a4 4 Moridst | 413 4] 10 COMPLIANCE ALTERNATIVE ance uang samulited ewegy peformance aabyss. Such
5‘;:“". 030 0 NE - o1y | 17 | 19 R406.1 Scope. This section establishes crtena !'m compli-
T T T WK C R L R O L TS “'“m‘“wm‘“‘mm
LEZE) R LE: VK F N o % R406.2 Mandatery Compl m this




Make Energy Codes More User Friendly!

Scope

Insulation & Window
Requirements

’09, ’12,’15, ‘18 IECC UA Trade-off Section 405/6 2015/18 IECC
(prescriptive chart) (RESCheck) Simulated Performance ERI ("HERS”)

Mandatory Requirements —_———

* Thanks to the ERI option, there are four compliance
pathways for the home to comply with energy code

A Few Lessons Learned from the Code Trenches

6. The code represents the bottom of the legal barrel — we are
boot-strapping up the building stock by raising the code

5. Codes should be seen as an opportunity
(but usually somebody will experience some pain)

4. Change is hard (but code change creates a level playing field
when implemented)

3. Code enforcement is most easily accomplished at point of sale
(low-e windows, HVAC efficiency)

2. Trade-offs provide code flexibility but create confusion for code
officials (yes or no is best for them) — KISS principle reigns

1. The rater industry can be a huge driver for codes!




Energy Code Trivia #12

12. New homes with federally backed mortgages (e.g.,
FHA, VA) are required to comply with which code?
a. There are no federal requirements
b. 2004/06 IECC
c. 2009 IECC
d. 2018 IECC (or more current)
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Code Resources

From Lauren:

e www.southface.org

 www.seealliance.org

¢ www.energycodes.gov

« www.iccsafe.org

e Success with Energy Code Tech Tips for HVAC

« Insulation installation resources in Spanish

e« DOE Field Study resource

* Nice ventilation video ~30 minutes long, but they do a good job of talking
through the why: https://www.youtube.com/watch?v=PqW-b5GU03c




Residential Energy Code Field Guides

e Contextual

description of e TIFL
code item ENEREY CODE

« Diagrams &
photos to
illustrate details

» Code items
broken out by
discipline

+ “Good” & “Bad”
photos show

comparative
details

& NO COMPRESSION

X GREATER THAN 90°
\
|

\




Residential Energy Code — IECC Code Commentary

» Code with descriptive
language and some
background and context

2015

ase 00 1 2315 e TGO Erargy Conanstun G

hegy

« Some crude photos and
diagrams

* 2015 has “Companion
Guide”

Energy Code Trivia #13

13. Experience has shown which of the following tends to
lead to the highest code compliance?

a. When permit fees are collected to send code
official to RESNET conference

b. When insulation manufacturers offer deep
discounts on out of date insulation products to
clear inventory

c. Point of sale enforcement — only legally
complying components can be sold in the state /
jurisdiction

d. When energy code inspectors are provided with
pepper spray & small firearms
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Energy Code Trivia - ANSWERS

1. A
2. D I_.__ﬁ__ = :

Model Emrmmoml. e -

E NERGY g .
> c Nl G T ECC
4. B . N L e
5 E
6. b Cl o

Wi Cobr
7. C
8. B
9. D
10.D
11. False
12.C
13.C

RESNET

RESIDENTIAL ENERGY SERVICES NETWORK

THANK YOU! 2019

New Orleans, LA - Feb 25-27
Mike Barcik Lauren Westmoreland
mikeb@southface.org lwestmoreland@seealliance.org
www.southface.org www.seealliance.org

SOUTHEAST ENERGY EFFICIENCY ALLIANCE

¥5 Southface @& SEEA

Energy Code Hotline — 404-604-3598
energycodes@southface.org
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