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Technical assistance or training requests:
Matt Belcher, Energy Code Consultant
Matt@moenergycodesupport.org matt@verda-solutions.com
314.749.4189

Energy Code Resources

Missouri Residential Building Energy Code Construction Practices Study:
https://energy.mo.gov/energy-codes/missouri-residential-building-codes-study

For additional information on other DOE Field Studies and participating states, please
visit https://www.energycodes.gov/compliance/energy-code-field-studies.

Additional education resources are available at www.southfaceonlinetraining.org.

o
20
www.southface.org Sped\a\‘\(\ Andy Bell — Code Official, Opelika
mikeb@southface.org abell@opelika-al.gov

Steve Johnson — Technical Principal, Southface
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« Mike Barcik — Technical Principal
» mikeb@southface.org
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Building a Regenerative Economy,
Responsible Resource Use & Social Equity
Through a Healthy Built Environment for All



L earn More at www.southface.org

Energy Code Resources

12 BS webinars

Heat Transfer o
https://www.southface.org/insights

/building-science-webinars/

Air Movement

Moisture Flow

Insulation Installation
Ventilation — Concepts & Calcs
Ventilation — Strategies & Apps
Conditioned Crawlspaces

southface.org/resources/building-science-webinars/

Design Strategies for a High=
Performance Home

This webinar is intended for architects, designers, builders, and

Ducted Mechanicals
Insulated Rooflines
Combustion Safety
HVAC Load Calcs
Design High Perf Homes

raters of new homes. The webinar begins with an overview of
building science and the house-as-a-system approach.
Participants will apply this knowledge to total-home
performance and the features it entails. This webinar will show
participants best practices for designing a high-performance
home, with a focus on efficiency, comfort, health, durability and
environmental awareness. Participants will discover that high-

,,,,,,, nerformance hames beain with an enhanced desian effort but
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Learn More at MEEA

https://www.mwalliance.org/ameren-missouri-

residential-energy-code-support-program
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Learning Objectives

* Quick review of prescriptive energy code requirements from 2018 IECC
plus two St. Louis amendments

* |dentify and reinforce code requirements

» Break down site inspections into up to 3 visits
* Pre-insulation, pre-drywall
* Post-insulation, pre-drywall
* Final Inspection

» Learn the details and understand each inspection item

» See images and hear discussion of how to properly comply with energy
code inspection items

» Value that if all items are properly addressed, the home should perform in
an efficient manner
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Performance Home

» Building Science as guide
Understand physics of heat air and moisture flow
* High Performance Enclosure et
Sound structure, shell is tight, well-insulated and resilient 3
 Air Distribution
Sealed & insulated ducts — located inside building envelope,
intentional fresh air delivery
* Reduced Equipment & Loads
Efficient Heating, Cooling, Hot Water, Lights, Appliances

The Key: It's not necessarily the stuff in the building — it’s
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Role of Building Science

A house is a system made
up of interrelated parts:

 The building thermal envelope*

« Systems
* Heat and air conditioning
 Ventilation
» Water heating and distribution

» Lighting & appliances

|[ECC Definition:

*The basement walls, exterior walls, floor, roof and any other building
elements that enclose conditioned space or provide a boundary
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Energy Code: Residential Building
Applies to:

 New construction
* 1 and 2 family (R3)

* Multi-family, 3 stories and less
(R2 and R4) — IECC 2009

« Additions, Alterations, Repairs

CONDITIONED SPACE. For energy purposes, space within
a building that is provided with heating and/or cooling equip-

Exempt Buildi ngs ment or systems capable of maintaining, through design or heat
loss/gain, 50°F (10°C) during the heating season and 85°F
o No Conditioning (29°C) during the cooling season, or communicates directly
with a conditioned space. For mechanical purposes, an area,
. Historical - room or space being heated or cooled by any equipment or

.. appliance.
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Scope of Residential Energy Code

* Focus is on building envelope
o Ceilings, walls, windows, floors, foundations
o Sets insulation levels, window U-factors and SHGC
o Infiltration control
» Caulk and seal to prevent air leaks
= Verify envelope tightness with blower door test (or visual inspection for 2009 code)

Ducts
o No building cavities as ducts (post-2009)
o Seal properly and insulate
even if all ductwork is in conditioned space
o Verify tight with duct pressurization test
Lighting equipment
o High-efficacy bulbs required (50%, 75%, 90%)
HVAC equipment efficiencies covered by different DOE
standard
No appliance requirements



Al

Energy Codes “Ameren

Compliance Paths

I Scope I —

I Insulation & Window
‘ | Requirements — =V =
| | l
2018 IECC UA Trade-off Section 405 2015/18 IECC
prescriptive chart (RESCheck) annual simulation “HERS/ERI”

! Mandatory Requirements I_ —_— |

* The new Energy Rating Index (ERI) path gives the most design flexibility
(e.g., credit for mechanical equipment efficiency).
- It also credits items not covered by the code (e.g., appliance efficiencies).



S

- - ““ Ameren
Prescriptive R-values
2015 |IECC vs. 2018 IECC

H . (1] b} H -
* One prescriptive “answer” for how to build per climate
zone (CZ: 4 and 5) I
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT®
CRAWL
GLAZED WOoOoD MASS BASEMENT® | SLAB¢ %
c'ilgk?g E FES—E:'E%E?N SUPS:,IA-L?I%TI; FENESTRATION ng\;le?E FRAME WALL WALL RF-I\;g(L)lTE WALL R-VALUE sv:f\fle_
SHGC"* R-VALUE R-VALUE' R-VALUE & DEPTH RVALUE
2015
3 0.35 0.55 0.25 38 20 or 13+5" 8/13 19 5/13f 0 5/13
41\5"‘*‘."9‘ 0.35 0.55 0.40 49 20 0r 13+5" | 813 19 10/13 | 10,28t | 1013
arime
MS and 0.32 0.55 NR 49 20 0r 1345 | 13/17 302 15/19 | 10,2t | 1519
arine 4
6 0.32 0.55 NR 49 |20+50r 13+10°| 1520 | 30¢ 1519 | 10,4f | 15/19 4021 4
2018 Is similar
R T T
“;jf;ﬁe 0.32 0.55 0.40 4;38 200r 13+5" | 8/13 19 10/13 . 10,26t | 1013 table for
Marine 4 0.30 0.55 NR 49 2000r 13450 | 13/17 | 30¢ 1519 [ 10,21t | 1519 U -fa CtO s
G 030 0.55 NR 19 [2055"or 13107 15720 | 30° 5710 | 10,4 | 1519
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IECC Code Differences — ‘15 to ’18

» Window Ufactors dropped slightly from U35 to U32 & U30 (CZ’s 4-5)
« Exception for log homes built according to ICC 400
 ERV/HRYV ducts exempt from leakage testing (if independently ducted).

 Ducts allowed to be buried in ceiling insulation
* Ducts R-8
* Minimum surrounding insulation R-19 (R-13 for CZ1-3A, ducts >3’)
« Effective R-25 when modeling
 Ducts in conditioned space
« Completely inside thermal envelope

* Buried ducts with AHU inside envelope plus < 1.5% Total Leakage plus threshold of
ceiling insulation

* 90% Efficient Lighting (LED’s)
« ERI relaxed targets
» (62 for CZ4, 61 for CZ5, backstop penalty for renewables)




Energy Codes

2018 IECC/IRC Prescriptive Code R-Values

Values for Climate Zone 4

Sloped Ceilings ]

2%
R-20 or \(\5\)\
- + .
Attic Kneewall < 1>+ fat ceiing
uninsulated
Flat Ceiling i 3 Floor
‘Attic
U-0.32
Window SHGC- 0.40 s Floor
Cantilever Floor " 19 / t
Bl 1st Floor
R-19

Floor Over Crawl — Crawlspace
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R-20 or

Exterior Wall ' 19+9

Floor Over Garage R-19

R-20 or
R-13+5
__ Wall to Garage

Basement Wall ~10

(continuous insulation)
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Section 402.2: Insulation Requirements

* Details for insulating various aspects 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
* Mass Walls — 402.2.5
« Steel Framing — 402.2.6
 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
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Envelope Tradeoff Options

Scope

Insulation & Window

Requirements i 'i
|
2015/18 [ECC UATrade-off Section 405 2015/18 IECC
(prescriptive chart) (RESCheck) (annualsimulation) “HERS/ERI"
|
|
Mandatory Requirements | = — — — — J
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Building Thermal Envelope

 Options for defining the building thermal envelope

Example 1 Example 2 Example 3
Indirectly-conditioned
&
.’.0..’ space O
4 o Kneewall ¢ O
4 0 & L
s 3 24 Conditioned
d u *
4 3 space o
¥ =| Attic 4 - %,
(J s *
ENEENEEEEEEENENEEEENNEEE, = T TI]] : h 4
H = Vaulted E . H
Conditioned i conditioned | Conditioned 8
space H space H space
H u
....‘ '.i L H IIIIIIII.II.‘
H H !
E Conditioned Conditioned E E Conditioned &
Garage |  space Garage space & Garage space &
lIIIIIIIIII | =
~ |5 Basement §
steil;r;znv I4 {conditoned or § ¢ Indirectly-
Important air indirectly- g = conditioned &
. . ditioned " u
crawlspace 5ealing 10cation |8, oemencuak & crawlspace
Ipppesssununl
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Air permeable vs. air impermeable insulation

EPS Foam - air permeable

XPS Foam Spray Foam

Poly-iso Foam

£ ¥4

e

Closed Cell
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St. Louis 2018 IECC Energy Code - Comprehensive Field Inspection Checklist  _ ﬂgﬁfp "

(Southface version 10-5-21)

Instructions/Overview
The purpose of this checklist is to assist in field Inspection primarily for air sealing and insulation details

Note: St Louis amended to R-38 ceilings and R-0 basements.

The checklist has been separated into three sections, corresponding to three different stages of
construction. If an item does not comply and must be remedied, or if it cannot be confirmed at this stage
of construction, that item should be verified at a later inspection or, at their discretion, by photographic
documentation provided to the code official. An item that is not present shall be marked “N/A”.

Permit
Air barrier and insulation details are located on plans (as applicable).

Pre-insulation, pre-drywall
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"R e Pre-insulation, pre-drywall list: (Framing rough inspection) R
P . I t' oood 1. Bottom Plate sealed to slab or subfloor — gasket or sealant on inside edge ‘“Wzmem”
re-l n S u a IO n y | OO0 2. Bottom Plate penetrations sealed — (electrical, plumbing knockout, etc.) MISSOURI
oono 3. Top Plate penetrations sealed — (electrical, plumbing knockout, etc.)
p re- D ryWa | I Oooo 4. Exterior wall sheathing seams are sealed OR completely sealed housewrap installed on exterior

(housewrap edges all sealed and housewrap penetrations sealed/repaired)

ooo 5. Cavities within headers, corners and intersecting T-walls are fully insulated

ooo 6. Attic kneewalls have blocking installed at ceiling joist intersection

ooo 7. Rim and band areas have air sealing performed

ooo 8. Windows and doors sealed into rough opening (fiberglass chinking not permissible) "
Oooo 9. Window spot check: U-factor and SHGC are reasonable and expected for DP low-e wood/vinyl

. H frame. Weighted average U-factor < 0.32, SHGC < 0.40 (Climate Zone 4)
°
M ay COI n Clde ooo 10. Cantilevered Floor joists have blocking (and air sealing) installed above supporting walls
Wlth fra m | ng , ooo 11. Rafters have sufficient depth provided for insulation in vaulted ceilings.

aooo 12. Chases (e.g., to attic) are capped and sealed u
ro ug h _i n (chase walls have interior air barrier at insulated wall)
. . ooo 13. Tubs and Showers against exterior walls have insulation and sealed air barrier on interior. |
NS peCt| on o 14. Plumbing penetrations sealed: through envelope floors (e.g., tub drains, supply lines, vent e

stacks), walls (e.g., kneewalls, crawlspaces, wall plates) and ceilings (e.g., chases and soffits)
-Hot water piping buried in slabs is insulated to R-3
ooo 15. Electrical penetrations sealed: Similar to plumbing, includes main service line entry
(Best practice: locate panel box in non-insulated wall)
ooo 16. HVAC penetrations sealed — Fuel lines and penetrations through chases sealed.
oond 17. Platforms in attics for HVAC & appliances are elevated for sufficient depth of insulation
ooo 18. Fireplace inserts —
-Sheathing in chase is sealed (or exterior housewrap sealed) before insulation installed
-Insulation coverage is complete (walls, top and bottom) and aligns with air barrier
-Fire-rated caulk sealed at flue to cap transition (and flue includes damper)
-Outside/combustion air duct installed and sealed (and includes shut off damper)
_____________________ o -Fuel gas penetrations are sealed. o
SILIIIIIITIIIIIIIIIII R (Best practice: fully air-seal and insulate before setting insert) SILLIIIlL




Pre-insulation,
pre-Drywall

1. Bottom plate
sealed to slab
or subfloor
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OO 1. Bottom Plate sealed to slab or subfloor — gasket or sealant on inside edge




Pre-insulation,
pre-Drywall

2. Bottom plate
penetrations
sealed
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8%

OO0 2. Bottom Plate penetrations sealed — (electrical, plumbing knockout, etc.)

R

"

I
o




Pre-insulation,
pre-Drywall

3. Top plate
penetrations
sealed

Al
““ Ameren

MISSOURI

g8 Z
OO 3. Top Plate penetrations sealed — (electrical, plumbing knockout, etc.)

Penetrations in Top | "%
Plate Sealed f

] % |




Pre-insulation,
pre-Drywall

4. Exterior Wall
Sheathing seams
are sealed OR
completely sealed
housewrap installed
on exterior

S
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g & MISSOURI

V/N

I 4. Exterior wall sheathing seams are sealed OR completely sealed housewrap installed on exterior
(housewrap edges all sealed and housewrap penetrations sealed/repaired)




Pre-insulation,

pre-Drywall
4. Sealed
housewrap
installed on
exterior

A
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MISSOUR!
IO 4. Exterior wall sheathing seams are sealed OR completely sealed housewrap installed on exterior

(housewrap edges all sealed and housewrap penetrations sealed/repaired)

Top Sash after
trim removed

Windows

(incorrectly)
have flange over factsheet
housewrap for more

details
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Pre-insulation, 52

=
>
p re- D rywal I OO0 4. Exterior wall sheathing seams are sealed OR completely sealed housewrap installed on exterior
(housewrap edges all sealed and housewrap penetrations sealed/repaired)

Seal at o plate. Technology Fact Sheet
ol evnr i plate Al
sosirs with reokng nals, o0 S0 feads

WEATHER-RESISTIVE
BARRIERS

How to select and install housewrap and other types
of weather-resistive barriers

INTRODUCTION WHEN AND HOW TO USE WEATHER-
Weather-resistive barriers are a part of exterior RESISTIVE BARRIERS

Ae nart af 3 whalawsll dacinn wasthar racic.

sive Create siits to skde head
ather- Hlashing and barier strip
naerlacd urderneath housewrap,
- fasten with naiks, then
: tape the slits in the wrap
et
1]l @ stall e \
fashing and
overiap with
upper window
bartier strip

eenrlap o Whopd d paed "Teowie, dacien Plaps is
ey ingicle of the bamerg
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SOA
V/N

pre- D rywal I OO0 5. Cavities within headers, corners and intersecting T-walls are fully insulated

5. Cavities within headers,
corners & intersecting T-walls
are fully insulated

oid

A
T
X 3

2x2 nailer added o
outside and flush to
the externor of
window opening to
provide naili
surface for sidimg
a@red window trim

L1

“Standard” g
T-Wall ﬂmmm
I S S S EE RS EEEEEEEEEEEEEEE LRSI IS ST AL
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2 =
pre-Drywall

OO0 5. cavities within headers, corners and intersecting T-walls are fully insulated

5. Cavities within
headers, corners &
intersecting T-walls
are fully insulated

“Standard”
3-Stud Corner




Pre-insulation, i ““ameren
pre-Drywall

SaA
V/N

OO0 5. Cavities within headers, corners and intersecting T-walls are fully insulated

5. Cauvities within

headers, corners & Energy
Corner

“Standard”
3-Stud Corner

intersecting T-walls
are fully insulated

“California
Corner”

v/

~Ladder

i
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saA
/N

pre- D rywa” OO0 5. Cavities within headers, corners and intersecting T-walls are fully insulated

5. Cavities within headers,
corners & intersecting
T-walls are fully insulated
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OO0 6. Attic kneewalls have blocking installed at ceiling joist intersection

6. Attic kneewalls

P e s
have blocking e
installed at ey P izt
ceiling joist 28
intersection ]
/
=

33



ATTIC KNEEWALL - pics sSHOws NEED FOR BLOCKING & SHEATHING £

MISSOURI




PROPER BLOCKING UNDER ATTIC KNEEWALLS g,
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pre-Drywall 72

OO0 7. Rim and band areas have air sealing performed

/. Rim and band joist areas
are air sealed

Seal bottom plate
to subfloor e-

—

Seal band joist
to subfloor and plates

A —
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OO0 8. Windows and doors sealed into rough opening (fiberglass chinking not permissible)

8. Windows and doors |
sealed into rough opening |
(no fiberglass chinking)

Window rough opening




Pre-insulation, “iameren
pre-Drywall FE3

00 9 Window spot check: U-factor and SHGC are reasonable and expected for DP low-e wood/vinyl

frame. Weighted average U-factor < 0.32, SHGC < 0.40 (Climate Zone 4)

9. Windows spot
check on U-
factor & SHGC
(U<0.32,
SHGC <0.40)
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ENERGY STAR Windows i

World's Best
Window Co.

Il nanium 2000+
Wiy HC Tl Wl Frama
an P AR Beuble Glaging + Aumon. Fil ~Low &

[ ceariren | Praachict Typer Vartical Shder

_ENERGY PERFORMANCE RATINGS _

U-Factor (LS ﬂ-.PJ SnLarHEﬂt-Eain Cﬁémcient“

030 0.25

ADDITIONAL PERFORMANCE RATINGS
Visible Transmittance Air Legkage (U.50-P)

0.41 0.2

Chimale

Zone
Mothermn™

Morth-
Central

Soudhem

Factor'

=027

I Northern
[ ] North-Central

|:| South-Central

. Southern
SHGC?
Arvy FPrescriplive Skyﬁgh-[s
=032
Equivalent i 1 2
S Oar _ Climate Zone  U-Factor® SHGC
Performance
= 0.40 North-Central <0.53 <0.35
< 0.25 =053 =0.28
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OO 10. Cantilevered Floor joists have blocking (and air sealing) installed above supporting walls

\

pre-Drywall

10.Cantilevered floor joists have
sealed blocking at junction with
supporting wall

-

e

v G

Nl g

mgt;z: Underfloor insulation must be
plate of in§talled in permanent contact
supporting with subfloor (air barrier

wall required at any exposed edge

of insulation)
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pre-Drywall 253

OO 10. Cantilevered Floor joists have blocking (and air sealing) installed above supporting walls

10.Cantilevered floor
joists have sealed
blocking at junction
with supporting wall
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Pre-insulation, “+Ameren
pre-Drywall 2E5

OO 10. Cantilevered Floor joists have blocking (and air sealing) installed above supporting walls

10.Cantilevered floor
joists have sealed
blocking at junction
with supporting wall
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Pre-insulation, “+Ameren
pre-Drywall 253

OO 10. Cantilevered Floor joists have blocking (and air sealing) installed above supporting walls

10.Cantilevered floor
joists have sealed
blocking at junction
with supporting wall




Pre-insulation,
pre-Drywall

11.Rafters have
sufficient
insulation
depth for
vaulted ceiling .

S
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82
OO0 11. Rafters have sufficient depth provided for insulation in vaulted ceilings
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pre-Drywa” OO0 12. Chases (e.g., to attic) are capped and sealed
(chase walls have interior air barrier at insulated wall)

12.Chases are capped
and sealed
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0 13. Tubs and Showers against exterior walls have insulation and sealed air barrier on interior

13. Tubs & Showers against thermal
envelope walls have insulation and
sealed air barrier on interior side



Pre-insulation, “iameren
pre-Drywall o=

OO 13. Tubs and Showers against exterior walls have insulation and sealed air barrier on interior

13.Tubs & Showers
against thermal
envelope walls
have insulation
and sealed air
barrier on interior
side
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Pre-insulation,

pre— D rywal I OO0 14. Plumbing penetrations sealed: through envelope floors (e.g., tub drains, supply lines, vent
stacks), walls (e.g., kneewalls, crawlspaces, wall plates) and ceilings (e.g., chases and soffits)

-Hot water piping buried in slabs is insulated to R-3

> —

iR

14.Plumbing
penetrations;
R-3 hot water
piping (in
slabs, etc.)
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pre-Drywall

15.Electrical
penetrations
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pre-Drywall .

OO 16. HVAC penetrations sealed — Fuel lines and penetrations through chases sealed

16.HVAC
penetrations
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Pre-insulation, 7 Ameren
E E 1;__: MISSOURI
pre-Drywall .

OO0 16. HVAC penetrations sealed — Fuel lines and penetrations through chases sealed

16.HVAC
penetrations
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pre- D rywal I OO0 17. Platforms in attics for HVAC & appliances are elevated for sufficient depth of insulation

17.Platforms in attics elevated to
allow room for insulation




Seal around
chimney flues
with sheet
metal cap

Pre-insulation,
pre-Drywall

: Seal
$82

18.Fireplaces

OO0 18. Fireplace inserts — Rigid or spray foam Internal air barrier
-Sheathing in chase is sealed (or exterior housewrap sealed) before insulation installed option(recommend (recommended) or air
-Insulation coverage is complete (walls, top and bottom) and aligns with air barrier covering with ignition impermeable
-Fire-rated caulk sealed at flue to cap transition (and flue includes damper) DRI S8 % Proscin) q e

-Outside/combustion air duct installed and sealed (and includes shut off damper)
-Fuel gas penetrations are sealed.
(Best practice: fully air-seal and insulate before setting insert)

Py

Underfloor insulation must be
installed in permanent contact
with subfioor (air barrier

required at any exposed edge

- - — of insulation)

53




Pre-insulation,
pre-Drywall

18.Fireplaces

saA
ON
N

Oooo  is.

S

Fireplace inserts —
-Sheathing in chase is sealed (or exterior housewrap sealed) before insulation installed

-Insulation coverage is complete (walls, top and bottom) and aligns with air barrier
-Fire-rated caulk sealed at flue to cap transition (and flue includes damper)
-Outside/combustion air duct installed and sealed (and includes shut off damper)
-Fuel gas penetrations are sealed.

(Best practice: fully air-seal and insulate before setting insert)




Pre-insulation,

- Z
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oo 18.

re-Drywall 18.Fireplaces

Fireplace inserts —
-Sheathing in chase is sealed (or exterior housewrap sealed) before insulation installed
-Insulation coverage is complete (walls, top and bottom) and aligns with air barrier
-Fire-rated caulk sealed at flue to cap transition (and flue includes damper)
-Qutside/combustion air duct installed and sealed (and includes shut off damper)
-Fuel gas penetrations are sealed.

(Best practice: fully air-seal and insulate before setting insert}






