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Residential Wall 1 - REMOTE

Stud
Gypsum wall board

Structural Sheathing

Furring attached
with screws to studs

*R11 or R13 batt insulation
Sill

4-6 inches
EPS rigid foam

Exterior siding
of your choice

Exterior membrane

Floor joist

Metal flashing




Residential Wall 2 — SIPS +

5/8" GYPSUM BOARD, TYP.
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2 X 6 STUD WALL
FRAMING @16" O.C.
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Residential Wall 3 — Ext Foam

1"+ WRB, 1 Perm, 0.1 perm | 2"-3" (1 perm, fiberglass)

LATEX PAINT

5/8” INTERIOR GVVB

2x6” FRAMED WALL WITH DP CELLULOSE
|/2” EXTERIOR PLYWOOD

BUILDING WRAP

|” EXPANDED POLYSTYRENE (EPS)

3/8” AIR GAP BETWEEN PT STRAPPING

3/4” FIBER CEMENT SIDING
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Residential Wall 4 - REMOTE-MW

Fiberglass cavity, fluid applied 17 perm/1 perm membrane on sheathing, 34
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12" DOUBLE STUD WALL

12" CELLULOSE w/ 10 PERM VR
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Cement Board *Cellulose Fiber Density 3.5 pcf complete *Plywood CDX 1/2in 0.4 perm  Interior Gypsum Board

Air Layer 20 mm; without additional moisture capacity Air Layer 90 mm; without additional moisture capacity
Brick

vapor retarder

Water Conmtent [RM_-9%]
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12" DOUBLE STUD WALL

Case: 11 12" CELLULOSE wf 10 PEEM VR

Case: 12 12" CELLULOSE wf 5 PERM VR

Case: 13 12" CELLULOSE 1 FPEEM VR

Case: 14 12" CELLULOSE 10 PEEM VR+ INTELLO ON CDX
Case: 15 12" CELLULOSE 5 PERM VR+ INTELLO ON CDX
Case: 16 12" CELLULOSE 1 PERM VR+ INTELLO ON CDX




WUFI Results Data

Ajipiwny aAneay

Temperature

Temperature

=
2
@ o
€ °
- ©
=
ainjesadwa | Aypiwung mw_um_mm
D @ h
& E| &
= o
= E
=
(lewsje ) Jusjuo) Jajepy Aypiuny sAneRy
jutodmaq
— @
~ S
o =
[

JuUajuo I8l |B10 L asmesadwa)

Time






Mold Index

*Use IEA Annex 55 use Hannu Viitanen Mold growth model for more accurate assessment




— Critical Water Content — Water Content of Spore
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Mould index
Index: Description:
no growth
some growth visible under microscope

moderate growth visible under microscope,
coverage more than 10%

some growth detected visually,
thin hyphae found under microscope

visual coverage more than 10%
coverage more than 50%

tight coverage, 100%
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BAD NEWS BETTER

Gypsum Board Interior Gypsum Board
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H2O content per construction layer should initially decrease and
thereafter establish a regular pattern of seasonal fluctuation




Comparative Study Parameters

6 locations
Philadelphia
Chicago
NYC
Seattle
Houston
Salt Lake City

e 5 walls residential

* |7 total variations (4 with fiberglass cavity, | 3
with cellulose)



Hygro Protocol

5 yr simulation
Exterior - ASHRAEYr 3

Cladding ACH based on conservative
interpretation of next slide

% DR in whole layer of |mm “Old Brick”
ON WRB

Sheathing modeled in 1/8” slices

Interior — ASHRAE 160 Int Method: EN
15026 High Moisture Load



Results Analysis

* WUFI Bio Mold Index analysis @highest RH
location in moisture sensitive layers subject
to air infiltration/exfiltration. Must have green
light at least by yr 2 to pass.

Eval Mass % \WC in sl hing | :
safest-walls




Philly Wall Comp
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Philly Wall Comp

Mould Growth Mould Index
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NYC Wall Comp
oud Growth
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NYC Wall Comp

~=SIPS+Cellulose (Class [) — REMOTE FG (Class ) — REMOTE-MW FG (Class I) — SIPS+FG (Class [)
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Chicago Wall Comp
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Chicago Wall Comp

Mould Growth

Mould Index |
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Seattle Wall Comp
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Seattle Wall Comp

Mould Growth
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Houston Wall Comp
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Houston Wall Comp
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Houston Wall Comp
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Houston Wall Comp
Mould Growth || Mould Index |
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Salt Lake Wall Comp

Mould Growth Mould Index
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MF Study Findings

Comfort  PHIUS+

24D - 276 | 160,548 ft° (5.8) SA/V wallR MinwallR
|Philadelphia NE 6 25 R25-6"  R40-5"  R43-55" R29-2.5" RA3-5.5" R35.5-2.5"
|Chicago O'Hare 6.5 25  R25-6"  R45-6"  R45-6"  R37-4.5" NO R33-3.5"
|NYC Central Park Obs 5 25  R25-6"  R42-55" R43-55" R29-2.5" NO R35.5- 2.5"
|Houston Bush Int 0.082 3 9  "Ro-2"  R34-35" [RGIBBOMNR10-2" NO R25 - 1.5"
|Phoenix PHX 2.5 9  R9-2"  R9-2"  RI4-25" RI10-15" R10-15" R25-15"
|san Francisco SFO 2.2 9  R9-2"  R9-2"  R14-25" RI10-15" R10-15" R25-15"
|Raleigh Durham Int 3.8 25  R25-6"  R40-5" R43-55" R29-2.5" NO R2S5 - 1.5"

b
Comfort  PHIUS+

Roxbury - 43 | 43,392 ft’ (1.6) wallR  Min wall R
|Philadelphia NE 6 33 R33-8"  R4O-5"  RA3-55" R29-2.5" R43-55" R35.5-2.5"
|Chicago O'Hare 6.5 33 R33-8"  RA5-6"  RA5-6"  R37-4.5" NO R33-3.5"
|NYC Central Park Obs 5 25  R25-6"  R42-5.5" RA3-55" R29-2.5" NO R35.5 - 2.5"
|Houston Bush Int 0.118 3 33 R32-3"  R34-35" |[ROADBOMNRIO-2" NO R25 - 1.5"
|Phoenix PHX 2.5 33 R33-8"  R9-2"  R14-25" R10-15" R10-15" R25-1.5"
|san Francisco SFO 2.2 23 R23-55" R9-2"  R14-25" R10-15" R10-15" R25-1.5"
|Raleigh Durham Int 3.8 33 R33-8"  R4O-5" RA3-5.5" R29-2.5" NO R25-1.5"

|
Comfort  PHIUS+

Copper Pass - 24 | 27,490 ft (1) wallR  Min Wall R
|Philadelphia NE 6 25  R25-6"  R40-5"  R43-5.5" R29-2.5" RA3-5.5" R35.5-2.5"
|Chicago O'Hare 6.5 23 R23-55" R45-6"  RA5-6"  R37-4.5" NO R33-3.5"
|NYC Central Park Obs 5 23 R23-55" R42-55" R43-5.5" R29-2.5" NO R35.5- 2.5"
|Houston Bush Int 0123 3 23 R23-55" R34-35" |[ROADBOMNRI0-2" NO R25-1.5"
|Phoenix PHX 2.5 27 R27-65" R9-2"  R14-2.5" R10-1.5" R10-15" R25-1.5"

|5an Francisco SFO 2.2 23 R23-5.5" R9-2" R14-2.5" R10-1.5" R10-1.5" R25-1.5"




Conclusions ...

Any wall that doesn’t have enough exterior insulation to keep dewpoint
and related condensation away from sheathing + cavity is higher risk

There are several walls that are safest from a moisture standpoint in all
locations analyzed... Embodied energy? Local?

Cellulose can be ‘safe’ , as long as its kept dry in outer layers of cavity

PHIUS+ static compliance requirements may be met with a wall R-value
lower than is needed to ensure hygrothermal safety, esp in MF

Double stud walls filled with cellulose are much more risky than all other
walls studied for these locations




