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Credit(s) earned on completion of This course is registered with AIA CES
this course will be reported to AIA for continuing professional

CES for AIA members. Certificates of education. As such, it does not
Completion for both AIA members include content that may be deemed
and non-AIA members are available  or construed to be an approval or
upon request. endorsement by the AIA of any

material of construction or any
method or manner of

handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods, and
services will be addressed at the conclusion of this
presentation.
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Copyright Materials

This presentation is protected by US and International Copyright laws.
Reproduction, distribution, display and use of the presentation without written
permission of the speaker is prohibited.

© Andrew Michler
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Course

Description As our building become much more
efficient the importance of what we
build with becomes a core design
consideration. The emerging
understanding of the impact of
materiality in construction, while still
imprecise has a deep and lasting
environmental impact. The carbon
footprint of a conventional building may
be an important but small percentage of
its lifetime impact, with Passive House
the environmental impact of materials
can notably go up as the energy
consumption goes down. This is a
particularly salient objective when
investing in fabric first design and the
resulting demand for more raw
materials.
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Learning
Objectives

At the end of the this course, participants will be able to:

1 Identify the lifecycle cost and GWP of insulation and other construction materials in a
high performance envelope.

2 Implement at building methodologies which incorporate low impact materials in a high
performance envelope.

3 Understand how materials like cellulose, rock wool and alternative insulations improve
the vapor profile and thermal mass of a high performance envelope.

4 Understand why it is important to incorporate low GWP materials to achieve immediate
environmental impact.
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YOU LIVE IN GIRLY HOUSE
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Passive House IS extreme boay training for our buildings
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Starting from way behind the line
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Increasing FEA results in higher energy savings and lower overall Climate Change
Potential (CCP) .

INGREDIENTS: ENRICHED BLEACHED WHEAT FLOUR [FLOUR,
FERROUS SULFATE, "B" VITAMINS (NIACIN, THIAMINE MONO-
NITRATE (B1), RIBOFLAVIN (B2), FOLIC ACID})], SUGAR, CORN
SYRUP, WATER, HIGH FRUCTOSE CORN SYRUP, PARTIALLY
HYDROGENATED VEGETABLE SHORTENING (CONTAINS ONE OR
MORE OF: SOYBEAN, CANOLA OR PALM OIL), DEXTROSE,
WHOLE EGGS. CONTAINS 2% OR LESS OF: MODIFIED CORN-
STARCH, CELLULOSE GUM, WHEY, LEAVENINGS (SODIUM ACID
PYROPHOSPHATE, BAKING SODA, MONOCALCIUM PHOSPHATE),
SALT, CORNSTARCH, CORN FLOUR, CORN DEXTRINS, MONO
AND DIGLYCERIDES, POLYSORBATE 60, SOY LECITHIN, NATUR-
AL AND ARTIFICIAL FLAVORS, SOY PROTEIN ISOLATE, SODIUM
STEAROYL LACTYLATE, SODUM AND CALCIUM CASEINATE, CAL-
CIUM SULFATE, SORBIC ACID (TO RETAIN FRESHNESS), COLOR
ADDED (YELLOW 5, RED 40). MAY CONTAIN PEANUTS OR
TRACES OF PEANUTS.

Twinkie ingredients

Du-Pont spray foam comparison chart



Emhodied energy MJ/Kg

Cellulose 0.94to03.3

Cork 2

Mineral wool 16.60
Fiberglass 28.00

EPS 88.60

XPS 80 (approx)

Spray Polyurethane 101.50

Inventory of Carbon & Energy (ICE), Department of Mechanical Engineering, University of Bath, UK



Comparanle BTU
R-20 Insulation covering one square foot:

Cellulose 200-600 BTU

Mineral wool 2,980 BTU

Fiberglass 4,550 BTU

Polyisocyanurate 14,300 BTU GWP 8x co2
XPS 16,000 BTU GWP up to 1430x co2

EPS 18,000 BTU GWQP 7x co2

All About Embodied Energy Greenbuilding Advisor



Impact (kgCO2/sfyr)

GlobalWarming Potential

Climatic Impact of Energy Use + Embodied GWP
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Whole Assembly R Value (hrsf°F/Btu)

Insulation GWP Tool v 1.2 right environments
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==Cellulose

==Rigid Mineral Wool

«==EPS type IX (2 Ib/cf)

XPS, HFC-134a

Spray PU, Water/CO2






Flabby House

Single top plate

2x6 stud wall @ 24”o.c,
_~— Taped and painted '/;"

~ gypsum wall board as

interior finish

Vapor control as per

IRC 2009

Fiberglass or celilose
insulation in stud space

XPS insutating extarior
sheathing: 17 to 47 typical

Tape [oints in XPS
sheathing
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The pretty good wall becomes...

Attic Total
R-Value

Solar Shingles

House Wrap

12" Closed Cell Spray Foam
@ attic perimeter

1" Styrofoam Rigid
Insutation Watls

11" Double Framed Wall,

2 x 6 Extertor Ballen Framed
Watl with ESL Studs, 2 x 4
Interiar Wally Framed with
Blue Stained Pine Studs.

All studs are offset.

Exterfor
Woll Total

R-Value
&6

8 1/2" of Biown In Derse
Pack Fiberglass Insulation

21/2" Close Cell Spray
Foam Insutation

1 1/2" Styrofoam Rigid

Insulation below grade 10" Blown in Dense Pack

Fiberglass Insulation

4" Styrofoam Rigld

2" Styrofoam Rigid ;
Insulation under stab

Insutation instalted on inside
of foundation

4" High-Load Styrofoam
Rigid Insuiation around
concrete slab

Sub Stab Passive Mitigation
System

Perimeter Foundation Drain
System per soils enineer

ronxianing by VIZ2 Graphics

Wall Total
R-Value
56

A no good at all wall when you push it too hard.
Brookfield Residential Midtown Residence Eight






Energy Consumption of a Building
Use Period of 60 years

Typical
Passive
House

Typical

Building

Operational Energy Embodied Energy
Sometime in the future  Emissions right now



So,Umm,
Where is the
finish line?

maipue michler @AndrewMichler 26 Jan
| @WolfgangFeist @475ken @styrohome if goal is to provide very low GWP
shelter why begin from way behind start line?

a{ Wolfgang Feist W Follow
| @WolfgangFeist

@AndrewMichler @475ken @styrohome ??whats the
problem?grey energy?thats not of any importance with
building materials (unless you use CFC)

8:14 AM - 26 Jan 2015
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Path to addressing Climate Change

Return to 350 PPM C02

Buildings are 48% of total US CO2 emissions yearly.
(42% energy, 6% materials)

We will build out or rebuild 75% of the built environment by 2035.

In 15 years half our annual CO2 from buildings

will be from embodied energy as we improve EE.
*Architecture 2030

This raceisasmuchasprint
as ItiIsamarathon.



arbonize Your Passive House




“Carbon is not an energy problem.
It’s @ materials problem.

We have it in the wrong place which is the atmosphere.
We need it where it is useful for us.”

-William McDonough




Embodied Carbon kgCO2/kg in manufacture (*by weight which is not how applied in field)

.. — —

WOQOOD .31 BRICK .23 CONCRETE .1 STEEL1.37

WHY Build with Wood ?

Source: Inventory of Carbon & Energy (ICE) Version 2.0



Embodied Carbon kgCO2/kg in manufacture (*by weight which is not how applied in field)

NOW add the CO2 Sequestration Wood:
One Kg of carbon equals 3.67 Kg of carbon dioxide
Wood is 65% carbon by weight

BRICK .23 CONCRETE .1 STEEL 1.37




Wood s 63%
carbon by
Welght which
S great

But even

hetter

It offsets
other
structural

materials.



CO2 per building area in tons

—— |

TIMBER FRAME 4  plus
&

ding CONCRETE 70 STEEL 72
30

Baseline 2152 Square Feet  Source: NZ Wood



Bullitt Center

Seattle

Cree Buildings
Massive Wood Office Building:

Life Cycle Tower One
Passive House Tower



Insulate With Cellulose

Then Mineral Wool

and fiberglass if you have to (Really, fiberglass?

25000
20000

15000
10000

5000

0

PTU+GHGs  Cellulose  Mineral  Fiberglass EPS XPS Newer XPS formulas

Wool



Foamless 1.0

2x4 or 2x6 typical construction
OSB or CDX taped
Larson truss or |-joist

Mineral wool or Wood fiber

Purlins

Siding




Hammer and Hand
Pumpkin Ridge Passive House

2x6 Service Cavity 24" O.C. with
High Density Cellulose (R-21)

Air Barrier: Plywood with taped seams
9.5" Engineered Wood |-Joists

High Density Cellulose (R-34)

Agepan DWD T&G Vapor Permeabie Sheathing

Horizontal and Vertical Rain Screen Battens
Vertical Wood Siding






- Startswith FOMALESSIES




T

4 ganrn

.~ —
f- -

2XA 1¢" O C STUD FRLLED _
W ROXLL - RIS

12" COX
4 PLY TAPED

LARSON TRUSS
DENSEPALK CELLAOSE

Nl

I

.—f“-“,—".‘

=]

-

Wt W

HARDIFLANK
BOARD AND BATTON

34T PLY SLEEFER
MORIZONTAL

2 2 ROXUL
ORAINBOARD R.10

1 CEMENT BOARD

1* ROXUL DRAINBOARD
[FRAME OVER INSULATION
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Roof is 2x4+3/4 ply (overhang)
& Mineral wool batt

OSB roof deck vented from below

30Ilbs organic felt

Steel roof for rain catchment

F/




29,000 lbs
That’s a 25 Ibs bag
per square foot
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Donohoe Foam Free Passive House




carbonPH 2.




Tool kit 2.0




Straw 2.0

Createrra design using Ecococon Panels

~ TR G LY o




Ae ro n C h a i r- Herman Miller

7 million produced

Chairs at the time were mainly foam;
foam was a huge part of their cost.
Without it, the chair’s economics would
change radically.

“The chair plant was filled with foam
hanging from the ceiling and curing in
the open air, everywhere you looked. It
smelled horrible,” says Gary Miller. “You
had to wonder, ‘Where’s the end to this?
How can this scale?’”

“Green wasn’t an issue at the time,” says
Don Chadwick. “But instinctively, we felt
the importance of getting more
performance from less materials.”

-Fast Company Design
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KEN LEVENSON : Toward Safe and
Natural High-Performance Enclosures

Program Description: There is a growing demand for building materials that meet low-
energy goals while maintaining the health, safety, and wellness of building occupants
for the life the building. Many products going into high performance and Passive
House buildings today are falling short: particularly spray foam.

This presentation will cover the basic building science of high performance enclosures.
A wide range of material options such as wood fiberboard, sheathings, membranes,
mineral wool, straw bale, cellulose and other insulations will be considered.
Airtightness goals will be analyzed, looking at ground, wall, and roof conditions as well
as the design, construction, and testing of the assemblies.
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