Masonry
Imperfection

®Gnergylogic

Your Basement or

®Gnergylogic

1.

Rim board to subfloor

2. Rim board to sill plate

3. Sill plate to foundation

6/1/2019
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Rim joists shall be insulated, batts need to be installed well (no crescent fitting)

Insulated rim joist

Uninsulated concrete wall

®Gnergylogic

Consider other materials at the rim

%

i foam sticks to the
_ 1 rim jokt. eliminating the
| condensing surface,

®Gnergylogic

6/1/2019
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1349

Component - Floors (including above garage & cantilever floors)

Air Barrier Criteria Insulation Installation Criteria
e The air barrier shall be installed at * Floor framing cavity insulation shall be
any exposed edge of insulation. installed to maintain permanent contact

with underside of subfloor decking.

» 2015 IECC introduction

+ or floor framing cavity insulation shall
be permitted to be in contact with the
topside of sheathing or continuous
insulation installed on the bottom side
of floor framing and extends from the
bottom to the top of all perimeter floor
framing members.

Floors (inchuding above garage and The air barier shall be inssalled a2 any exposed edge
cantilevered floves) of insulstion.

 exten:
[perimeter floor framsig members

®Gnergylogic

®Gnergylogic
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<] Continuous

®Gnergylogic

Diagram courtesy ofMcGrann Associates, Inc.

Permanent contact
with sub-floor
above, proper
density with
firm packing

@nergylogic -
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Joseph Lstiburek exception and details

1. Complete & tight air barrier e
system, and / e

2. R-30 insulation on the bottom I . E
sheathing of the assembly, or -

3. Continuous R-20 bathtub L e
insulation including floor rim = 1

joist insulation, or A

. . . VY VVVVY LR "xf\"'fl'x" -
4. Continuous insulation below L
framing with cavity insulation “
> R-20

: Gypeum board .‘"‘J igid insulation—|
@f‘IEFQYLOgiC Cavi insulalionf"‘l u

Closed - cell
Spwy Foavn T ldion

®Gnergylogic
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nditioned

No minimum R-value
requirement between
ductwaork and CONDITIONED

OMDITION
conditioned space LIVING SPACE fl\ﬂ N%IEFACEED

Soffitis completely

== Wall* of soffit mugt

| filled with blown e e full of insulation,
\ insulation, P meet exterior wall
I, 7 Revalue minimum.
CONDITIONED enesiLivie an =
(IVING SPACE 1 | . .
[ =] | Intzriar sheathing
Minimum R-15 insulation = and exteriar
| renuired between duct and : | “Floct" of soffit must  wallbcard fully
‘ unconditioned space,all sides be full ofinsulation,  encapsulate
minimum R-19. Insulation,
Duct is located within the
thermal boundary and UNCONDITIONED Ductis located inside the
considered to be inside GARAGE thermal boundary, in UNCONDITIONED
conditioned space, “|| conditioned space. No GARAGE
Separate duct insulation insulation is requirad on
slezve not required. the ductwork.
e

MNOTE:This approach ks only appreved If BLOWN insulation Is used to
completely fill the soffit

50



Detalls: Cantilever Floor

®Gnergylogic

Bad Cantilevers

Poor detailing

S e

®Gnergylogic

6/1/2019
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Just say no to heat runs in cantilevers

Heat loss from heat run
in cantilever

Cantilever
boundary

®Gnergylogic

Solution:
eAlign insulation
«Add air barriers

S

Thermal
bypass

M

®Gnergylogic

Thermal
bypass

6/1/2019
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N

®Gnergylogic

Effective detailing

1. Framed
cavity

2. Air barrier
to inside

3. Fully
insulated
cavity

. Soffit board

Permanent contact
with sub-floor
above, no gaps,
voids or
compression

Cantilever

®Gnergylogic

Wall laid flat still needs six-sided air barrier >

6/1/2019
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Table 402.4.1.1

Component - Crawl Space Walls

Air Barrier Criteria

« Exposed earth in unvented crawl
spaces shall be covered with a Class
| vapor retarder with overlapping
joints taped.

Insulation Installation Criteria

« Where provided in lieu of floor
insulation, insulation shall be
permanently attached to the
crawlspace walls.

* Perforated Vinyl Drape is ideal.

Craw] space walls witha
overlapping joints taped.

Exposed earth in unvented crawl spaces shall be
covered with a Class I vapor retarder with

Where provided instead of floor insulation,
insulation shall be permanently attached to the
crawlspace walls,

®Gnergylogic

ECC

EPA Indoor airPLUS | MOISTURE CONTROL 1.4
WW. €pa.gov/INdoorairpius

- NOT REQUIRED _||§8

== 3
INSULATION .
MINIMUM OF 3 INCHES
BELOW SILL PLATE,

RIGID FOAM A B '
INSULATION __ - '

SUPPLY AIR

CONDITIONED AIR SUPPLY TO SEALED CRAWL SPACE

®Gnergylogic

|
1 ofm/S0ft? CRAWL SPACE FLOOR AREA

6/1/2019
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Cover crawlspace floor

a crawlspace with an
uncovered earth floor can

- bz a vapor barrier (such as 6 mil

contribute a very srgnlﬁcant pclypethylene] should be laid
amount of moisture to the 1 gown, sealed at the edges and
house environment - equivalent 1 joints, and ballasted with gravel
to several gallons perday 1

-

seal at ‘
edges []

®Gnergylogic .

Crawl - Insulation is permanently attached to walls, earth covered and
sealed with Class 1 vapor barrier

Thermal boundary

Mechanically
fastened
Class | vapor - X
barrier -~ 4 > Supplyair

¥

®Gnergylogic .
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Component - Shafts, Penetrations

Air Barrier Criteria Insulation Installation Criteria

» Duct shafts, utility penetrations, * In the 2015 IECC the Fireplace
fireplace chases and flue shafts section was consolidated into this
opening to exterior or section.
unconditioned space shall be
sealed.

Duct shafts. utility penetrations. and flue shafts

opening to exterior or unconditioned space shall be
sealed.

Shafts, penetrations

®Gnergylogic

Duct shafts, utility penetrations, and flue shafts opening to exterior
or unconditioned space shall be sealed.

®Gnergylogic

56



®Gnergylogic

®Gnergylogic
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Component — Narrow Cavities

Air Barrier Criteria

QueStion -

Can \Jou wsulate
NOVYOW cauﬁ'\‘ walls?

ECC

Insulation Installation Criteria

Batts in narrow cavities

narrow cavities shall be by
insulation that on installation readily
conforms to the available cavity
space. Batts in narrow cavities shall
be cut to fit, or narrow cavities shall
be filled by insulation that on
installation readily conforms to the
available cavity space.

Narmow cavities

®Gnergylogic

Component — Garage Separation

Air Barrier Criteria

shall be provided

ECC

Insulation Installation Criteria

arag arati i
Garage separation conditioned spaces.

Air sealing shall be provided berween the garage and

6/1/2019
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What does this mean?

I\'lIlIl\ﬂ

4l ik

®Gnergylogic SR

Component — Recessed lighting
Air Barrier Criteria Insulation Installation Criteria
* Recessed light fixtures installed in * Recessed light fixtures installed in
the building thermal envelope the building thermal envelope
Resesed g e i ey | S e e et |

6/1/2019
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Air tight IC rated and sealed to drywall

Fixture tested for air leakage
Tight: housing,

®Gnergylogic

Component - Plumbing and Wiring

Air Barrier Criteria Insulation Installation Criteria

* Batt insulation
around wiring and plumbing in
exterior walls, or insulation that on
installation readily conforms to
available space shall extend behind
piping and wiring.

Bart insularion shall be ¢t neatly ro fir aroand

wiring and plumbing in exterior walls, or

Plumbing and wisiig imsulation that on installation readily comforms to
available space shall extend behind prping and
uuuuuu

®nergylogic

6/1/2019
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Plumbing and Wiring

®Gnergylogic

®Gnergylogic

6/1/2019
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ECC

Component — Shower/Tub on Exterior Wall

Alir Barrier Criteria Insulation Installation Criteria

» Exterior walls adjacent to showers
and tubs

* The air barrier installed at exterior
walls adjacent to showers and tubs

The air barmier installed at exterior walls adjacent to
showers and tubs shall separate them from the
showers and tubs.

®Gnergylogic

Exterior walls adjacent to showers and tubs shall

Shower/tub on exterior wall .
be msulated.

Sequencing

Sealant, adhasive
or gasket X
Comer bead edge |
support for thin
profile structural
sheathing

Continuous bead ™

of sealant or
adhesive

Thin profile —,
structural \
sheathing

Continuous —,

bead of 5
sealant or ™~
adhesive ;
Comer bead —
edge support

for thin profile
Structurad

sheathing P

Thin profile
siructural
sheathing as draft-
stop behind tul

g
< Sealant, adhesive
of gaskel

Continuous bead
of sealant or
adhesive -

Soalant. adhesive

®Gnergylogic
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ECC

Component - Electrical/Phone Box on Exterior Walls

Air Barrier Criteria Insulation Installation Criteria

\EAY [ A

e The air barrier
or communication
boxes

The air barrier shall be installed belund electrical or
Electrical/phone box on exterior walls communication boxes or air-sealed boxes shall be
installed.

®Gnergylogic

®Gnergylogic
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Component - HVAC Register Boots

Air Barrier Criteria (2018 IECC)

* HVAC supply and return register
boots that penetrate building
thermal envelope

HVAC register boots that penetrate building thermal

HVAC register boots envelope shall be sealed to the subfloor or drywall.

®Gnergylogic

Register cover,

®Gnergylogic

6/1/2019
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Component - Fireplace

Air barrier criteria

* This section was moved in the
2015 IECC

* Fireplaces shall have gasketed
doors

®Gnergylogic

®Gnergylogic

6/1/2019
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Air barrier 15t then over framing

®Gnergylogic .

®Gnergylogic .
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®Gnergylogic S

Component — Concealed Sprinklers

Air Barrier Criteria Insulation Installation Criteria

concealed fire sprinklers shall only
be sealed in a manner that is
recommended by the manufacturer.
Caulking or other adhesive sealants
shall not be used to fill voids
between fire sprinkler cover plates
and walls or ceilings.

When required to be sealed. concealed fire sprinklers
shall only be sealed in a manner that is recommended
Concealed sprinklers by the manufacturer. Caulking or other adhesive
sealants shall not be used to fill voids berween fire
sprinkler cover plates and walls or ceilings.

67
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Fire Sprinklers and Air Leakage?

®Gnergylogic

Fire Sprinklers and Insulation

=

®Gnergylogic
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Not on the same page

+ 2009 IECC

« Common wall: Air barrier is installed in common wall between dwelling units

+ 2012, 2015, & 2018 IECC

« Not mentioned in the table

®Gnergylogic

®Gnergylogic
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. Shedding light on bulbs
HVAC co ntrO I S Federgl law talkir'l_lg Et:fetc‘:t Jefm.(]j bans the manufe;c':ure ﬂf
i t light 4 ti ,alt
« Programmable thermostat SARS & et nrics il ctknie e Bl etn
just under 40 watts
* Building cavities shall not be St kel
used as ducts or plenums S—
. . . ofa 40 bulb
« Hot water circulation and pipe el et heee
. . that produce
insulation the same Compact Light-
. amount Incandescent fluorescent emitting
e |f installed of light: bulb lamp (CFL) | diode (LED)
Energy used 40 watts N watts Twatts
» CFL or LED lighting Lifespan® 1year 9years 22years
Price per bulb $1-2 $4-6 $10-25
* 2015 IECC 75% o p
tooperate* $4.82 $1.32 $0.84
° 201 8 |ECC 90% * Based on three hours use a day at 1 cents per kilowatt hour.
Source: Batteries Plus Bulbs; U.S. Department of Energy Chronicle ng‘-ﬁ:&%
o ‘:g.ﬁ

®Gnergylogic
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®Gnergylogic
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®Gnergylogic

ECC

 The building shall be provided with ventilation that meets the requirements of the
International Residential Code or International Mechanical Code.

(Mandatory)

» Outdoor air intakes and exhausts shall have automatic or gravity dampers that
close when the ventilation system is not operating.

R403.6.1 Whole-house mechanical ventilation system fan efficacy

« Mechanical ventilation system fans shall meet the efficacy requirements of Table
R403.5.1. (efficient fans needed).

 Exception: Where mechanical ventilation fans are integral to tested and listed HVAC
equipment, they shall be powered by an electronically commutated motor.

®Gnergylogic
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Removes pollutants, moisture, to the odors at the source

M1501.1 Outdoor discharge

+ The air removed by every mechanical
exhaust system shall be discharged to the
outdoors in accordance with Section
M1506.2

« Air shall not be exhausted into an attic,
soffit, ridge vent or crawl space

» Appliance
* Dryer
» Range hoods
+ Bath fans

®Gnergylogic

Removes pollutants, moisture, to the odors at the source

TABLE M1507.4
» Kitchens:

. . - Baths:
« 100 CFM intermittent ) )
. 25 CEM continuous - 50 CFM intermittent
« Ducted to outside . 20 CFM continuous

®Gnergylogic
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* M1507.3.1 System design: The whole-house ventilation system shall consist of:
Supply Side, Exhaust Side, Balanced systems, or combination there of.

+ M1507.3.2 System controls: The whole-house mechanical ventilation system shall
be provided with controls that enable manual override.

« M1507.3.3 Mechanical ventilation rate: The whole house mechanical ventilation
system shall provide outdoor air at a continuous rate of not less than that
determined in accordance with Table M1507.3.3(1).

* Exception:
+ Permitted to operate intermittently where the system has controls that enable operation for
not less than 25-percent of each 4-hour segment and the ventilation rate prescribed is
multiplied by the factor determined in accordance with Table M1507.3.3(2).

®Gnergylogic

VENTILATION

WhisperGreensSete.t
Supply / Exhaust / Balanced | FETs

Fresh Air from
Outside Warm, Stale Air

from Inside

Stale Air
to Outside

| Pre-heated
! Fresh Airto Inside

®Gnergylogic
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Adjustable fan control highly
recommended

20 |

Dedicated breaker for
whole house
ventilation system

20

®Gnergylogic

This controls the
ventilation system

@
Ll

e

Recommend not
turning off

* |s it there and does it work?

{MED ATTIC CATHEDRAL CELINGS

o
o _ .WFFR
EXTERIOR ; ] 3
L : ﬂoms Hunurﬂacommc
i N & llm CJFU“S
CRAWLSPACE (Hurm L EMENTIWALLS
CRAWLSPACE (UNDERFLOOR) BT ALs
rounnmon WALLS (FOAMULAR')
UNDE! SLAB

®Gnergylogic
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The HVAC design process has three major steps:
« Step 1: Calculate the heating and cooling loads (Manual J).
+ Step 2: Select equipment with capacity to meet those loads (Manual S).

+ Step 3: Design a duct system that can get air from the equipment to the rooms and back

(Manual D).

;.'L'-" -

Residential Loafl =~
l:alE_ulatinn ),

®Gnergylogic

(Mandatory)

* Ducts, air handlers, AC coil, and
filter boxes shall be sealed

+ Joints and seams shall comply with
either the /nternational
Mechanical Code or International
Residential Code, as applicable

®Gnergylogic
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(Mandatory)

Building framing cavities shall not be used as ducts or plenums.

R101.4 Applicability

* Where, in any specific case, different
sections of this code specify different
materials, methods of construction or
other requirements, the most restrictive

shall govern.

* Where there is a conflict between a general
requirement and a specific requirement,
the specific requirement shall govern.

®Gnergylogic
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ECC

Total Duct Duct tightness shall be verified by either of the following:

Leakage Rough In Test
| l + <4 CFM 25 per 100 sgft of conditioned floor area

(Mandatory)

+ 2000 sqgft house < 80 CFM 25 total

+ <3 CFM 25 per 100 sqft of conditioned floor area if air handler
has not been installed

+ 2000 sqft house < 60 CFM 25 total

Post Construction

+ <4 CFM 25 per 100 sqft of conditioned floor area
» 2000 sqft house < 80 CFM 25 total

Exception: if the air handler and all ducts are entirely within the
building thermal envelope.

®Gnergylogic

(Mandatory)

Leakage testing required when any portion
of ductwork is in unconditioned space

- Attic

- Unconditioned crawl space

- |Isolated mechanical room
- with natural draft appliance

- Floor over garage?

- Exterior wall?

®Gnergylogic
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Not included in the 2012, 2015, 2018 IECC / Kinda??

®Gnergylogic

Final Home Testing Results

Date: 10/10/2017

Prepared by:

T L

= M

9191 E 52nd Dr
Denver, CO 80238

Lat/Block: 13/01

Aﬁ;on Marti .‘il.lplrmn y ¥ r ’ E 'E w
FI.IT“M': Zone: I‘II:.I.l Hame: '3; @ nergy«'
.
Rough Duct Testing Results 5

Rating ID: 48933

8930 E 61st Ave Denver, CO 80238
Subdivision: Stapleton
Lot/Block:
Rough Duct Leakage Results
Mechanical System #1
Conditioned Floor Area
Duct Location
Calculated For
Max Duct Leakage Allowed
TESTING RESULT

®Gnergylogic
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ECC

combustion air to open combustion fuel-burning 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.

* In climate zones 3 through 8, where open combustion air ducts provide

 Such rooms shall be sealed and insulated in accordance with the envelope
requirements of Table N1102.1.2, where the walls, floors and ceilings shall meet
a minimum of the basement wall A-value requirement.

» The door into the room shall be fully gasketed and any water lines and ducts in
the room insulated in accordance with Section N1103.

» The combustion air duct shall be insulated where it passes through conditioned
space to a minimum of R-8.

®Gnergylogic

* The Energy code offers great flexibility
* R405 Simulated Performance is the most flexible path

* Building science is embedded in Code

* Air flow

» Thermal flow

* Moisture flow

« Build tight / ventilate right
* HVAC design requires a sound thermal envelope
» The code ensures a sound thermal envelope

» Opportunity cost and consumer satisfaction to meet their core expectations

®Gnergylogic
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Tunnel House

EnergyLogic
Principal/Director of Builder Relations

robby@nrglogic.com 720-838-0677

®Gnergylogic

@ Xcel Energy®

RESPONSIBLE BY NATURE™

www.nrglogic.com
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