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Description

In the Northeast, we have the benefit and burden of a large stock of uninsulated masonry
buildings of various typologies and conditions. Leaving these buildings as they are is untenable
with the global effort to reduce carbon emissions, and will not address climate shifts, the fabric
of community, or the health of occupants. We will explore insulating from the interior, exterior, or
both. In all cases the approach and design must be informed by retrofit feasibility, durability and
toxicity of materials, installation cost, embodied carbon, emissions, labor capabilities, and
overall envelope performance including freeze/thaw damage.
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Learning Objectives

1. Employ design concepts that promote reliable and durable solutions for upgrading
thermal performance existing masonry walls

2. Explain how air sealing and vapor control affect the performance of historic masonry
enclosures when insulting from inside

3. ldentify and address constraints that inform the decisions in the design process for
Insulating existing masonry walls

4. Summarize current code considerations informing different solid masonry retrofit
options

Insulating Existing Building Facades | Oct 12, 2023



Introduction
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What is “High Performance”?

User Priorities / Concerns: Masonry Priorities / Concerns:

Comfortable

Healthy 1. Itwantsto be dry

Energy Efficient 2. Itwants to be seen
Resilient

Affordable
Aesthetically pleasing

Ok WNE
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Issues

Building type: 2022 Building Code:
* Tower in the park « Requires firestopping
« Within a street of combustable

material in facades.

Exterior Interior
* Long term maintenance / FISP Loss interior space
 Structure issues Code requirements
« Code requirements Thermal breaks
e Zoning SHPO standards (3 7%2")

« Change image Covers lead paint
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Building Type

Tower in the Park
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Insulation Options
Interior Insulation Exterior Insulation
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Masonry Walls — Four Barriers
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Contemporary vs. Masonry Walls

d

Very good - :: BARRIER 1 Decent to very poor —
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W aterproofing (= (Waterproofing) absorptive brick

(No waterproofing)
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Lightweight + Multilayered Mass + Monolithic

Insulating Existing Building Facades | Oct 12, 2023



Facade Forms / Functions — Managing Water!

* Projecting bandcourses, ledges, window hoods and sills; gutters = Functional — not just decorative
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Typical facades in Rome |
Detailed facade Planar facade
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Facade Forms / Functions — Managing Water!

* Projecting bandcourses, ledges, window hoods and sills; gutters = Functional — not just decorative
« Material choices = compatible masonry and mortar (good maintenance — regular repointing)

Typical facades in Rome

Detailed facade Planar facade
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Contemporary vs. Masonry Walls

Very good -
Waterproofing

BARRIER 1
(Waterproofing)

Decent to very poor —
absorptive brick
(No waterproofing)

BARRIER 2
(Thermal)

Insulation

(R12+) Poor — conductive R2

BARRIER 3
(Vapor Retarder)

Flow through - permeable
(0.7 perms)

Vapor Retarder
(0.06 perms)

BARRIER 4
(Air Barrier)

Very poor - leaky

Airtight
(0.25 cfm/sf)

(0.004 cfm/sf)

SEEEEEERNEREEEEE
ANV

Lightweight + Multilayered Mass + Monolithic

Insulating Existing Building Facades | Oct 12, 2023



Code Issues

Insulating Existing Building Facades | Oct 12, 2023



New Building Code (n effect 11/7/2022)

Buildings bulletin 2022-013

BC 718.2.6.1.1 requires noncombustible fireblocking at the following locations:

1. Around wall openings;

2. At the floor level for a height of not less than 8 inches;

3. Between different occupancy groups, vertically or horizontally as applicable. BC

1406.2.3 for combustible exterior wall coverings e
oo 0O 0o o043 |

=]
Covered In the following sections e e

- BC140v.16 formcnm
= BC 1408.7 for EIFS
=  BC 1409.16 for HPL

=  BC 2603.5.5.1 for foam plastic insulation

= BC 2613.5 for EFR “ . " ,” H l H mE

~26.3% SURFACE AREA EPS

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

| ] 12,514.4 SF MINERAL WOOL
[ | 4468 SFEPS

|| FIREBLOCKING
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Zoning Resolution

12-10 — DEFINITIONS

Not Floor Area

(12) exterior wall thickness, up to eight inches:

. where such wall thickness is added to the exterior face of a building wall existing on
April 30, 2012, provided the added wall thickness has a thermal resistance (R-value)
of at least 1.5 per inch

However:
If residential still have to comply with the Multiple Dwelling Law.
= You are not permitted to go over a property line at a party wall
Landmarks may limit what you can do
» The thinnest panels we have found are 8.5" (typically 8 to 12")

This may change with the City of Yes Zoning changes. Sustainable changes are expected
to be certified on Earth Day
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Exterior Insulation
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Harlem River Il overcladding

i
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Before After



Mansory Substrata
SteGuard®

Sto Achesive

Sto Insulation Board

Sto Mesh
Sto Base Coat

Sto Finish

Pre-wrapped or back

wiapped Sto Insulation
Board

ropenty ¢ 510 Corp. Al Righls Reservas.

Notes:

Detall shows the components
of StoTherm® ¢l
Continuous Insulation System:

1) StoGuard® Waterproof A
Bamier (2 coats minimum)

2) Sto Adhesive

3) Sto Insulation Board

4) Sto Base Ceat

S) Sto Mesh

8) Sto Finish

PIPORTANT. Componenty et idot fan
24 520 200 furnidhed by other marcfacte
€8 and me Aot necesaelly eatslod by
ades who initak e 510 produs. Retw
1o praject ipecfic conract dosuments.

Masonry Substrate

Roof Membrane

Sealant

Pre-wrapped or back

wiapped
Sto Insulation Board

Sto Adhesive

Sto Finish

Sto Base Coat and Mesh

Sto Insulation Board

StoGuard®

Waterproof Air Barrier
(2 coats minimum)

Fropety of 510 Goep. AN Right Reservos,

Notes:

1) Provide continuity of roof
membeane along
back of parapet with base
coat for arr barmser continuk
ty and verify tibity of
rocf membrane if [n contact
with base coat

2) Completely insulate back
side of parapet if necessary
10 prevent condensation
within parapet based on
climate conditions,

3) Provide minimum 2.5 inch
(65mm) overlap of parapet
toping over face of
StoTherm® <. Increase
overlap with building
height.

IMPORTANT Compoerents o ieg feg
#5530 mie frnoded Iy ather muws Aactue
s and sre 0L necessarily wateled Ly
trades who ingal 192 WO producs Redes
10 POf 3t ik Con iract dotuments.
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Exterior Insulation

Exterior Panels
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Panel make up

High thermal and acoustical performance
steel reinforced polymer windows

Noncomustible stone
wool insulation

Powder coated aluminum
cladding

Sheet metal
vapor barrier

high performance gaskets
for a dry connection

non-combustible vapor
permeable sheathing,
includes weather

and water protection layer




Image 3 is a 3-D image of the typical panel that was modeled in Heat3. The typical panel size
was modeled as 7’6" wide (or 90") and 10’ high (or 120"). These dimensions were provided
based on the expected horizontal and vertical spacing of the joints. The horizontal spacing of
the vertical purlins are 24", for a total of three in the main cavity in addition to the two at the joint.

]

-

90"

120"

—

Image 3: 3-D model of typical section with dimensions.

HEAT3 MODELING RESULTS

The results of the Heat3 modeling are summarized in table 2 and figure 1. Cases 1.0 through
4.0 represent each of the four thicknesses of exterior insulation modeled with interior insulation.
Cases 1.1 through 4.1 are the same but without interior insulation. The final two cases (Code 1
and 2) were modeled to compare the R-Value requirement to the corresponding U-Value
requirement for DC and Philadelphia (Code 1) and New York City (Code 2).

The red text in figure 1 indicates that the U-Value does not meet energy code in any of the three
cities evaluated. Blue text indicates that DC and Philadelphia are met, and green text indicates

all three cities are met.

Table 2: Heat3 modeling resuits for all cases.

DC and Philadelphia

Model Results NYC Code Code
Ext. Cavity

Insulation | Insulation U Value

Thickness Thickness U Value R Valuve (Btu/hrft R Value U Value R Value
Case Name (in) {in) (Btu/hrft2-F) | (heft2-£/8tu) 2-F) (he-ft2-5/8tu) | (Btu/hrf2F) | (hrf2-6/8tu)
Case 1.0 6 2 0.0431 23.2 0.0610 16.4 0.0640 15.6
Case 2.0 8 2 0.0373 26.8 0.0610 16.4 0.0640 15.6
Case 3.0 10 2 0.0304 32.8 0.0610 16.4 0.0640 15.6
Case 1.1 6 0 0.0552 18.1 0.0610 16.4 0.0640 15.6
Case 2.1 8 0 0.0452 22.1 0.0610 16.4 0.0640 15.6
Case 3.1 10 0 0.0348 28.7 0.0610 16.4 0.0640 15.6
Case 1.0* 6 2 0.0567 17.6 0.0610 16.4 0.0640 15.6
Case 2.0* 8 2 0.0547 18.3 0.0610 16.4 0.0640 15.6
Case 3.0* 10 2 0.0503 19.9 0.0610 16.4 0.0640 15.6
Case 1.1* 6 0 0.1112 9.0 0.0610 16.4 0.0640 15.6
Case 2.1* 8 0 0.0989 10.1 0.0610 16.4 0.0640 15.6
Case 3.1* 10 0 0.0892 11.2 0.0610 16.4 0.0640 15.6

*These cases were modeled with no perforations in the studs.




Interior Insulation

Thermal Bridging Issues
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Interior Approach

70°F

/ Interior
Insulation

Exterior
Insulation

Color Legend |

-12.0° -1.7* 85" 1838 290° 393 495 59.7° 700° F
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Interior Approach

Exterior

Color Legend ‘

13.5° 203° 27.1° 339" 40.7° 475" 543° 61.0° 67.8° F

LR

Interior

60°F \ \
Interior insulation

66°F
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Interior Insulation

Architectural Issues
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OPTION 2: R-20.18 (TOTAL: EXISTING+NEW)

1"-0 1/2" EXISTING ASSEMBLY
V.LF

TOTAL DEPTH OF NEW ASSEMBLE: 3.3"

0'-10 1/2* 2" | 33/8"NEW

V.LF

EXISTING MASONRY WALL

EXISTING PLASTER

4" Brick
6" CMU

Outside air flim

0.17

0.4
1.67

13/8" airspace 1
5/8" plaster 0.39
1.97" K9 Internal Insulation 14.5
7/8" Furring Strip (AIR GAP) 0.92
1/2" gypsum board 0.45
inside air flim 0.68

Existing

(CONTINOUS; R-14.5)

7/8" METAL FURRING STRIP
ATTACHED TO FLOOR & CEILING

: / 1/2" GYP BOARD

| K
. 1.97" KOOL THERM INTERNAL
] / INSULATION BOARD

New

‘ EXISTING FLOOR SLAB
SHOWN IN GRAY

://///% ‘4 U-VALUE MAXIMUM

SK-2 | INTERIOR INSULATION OPT 2

CLIENT 202047 EDENWALD HOUSES
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12'-10 1/4"

12'-31/2"

1 8

AT

EXIST. - 128 SQFT
LOSS. - 2.4 SQFT

\

\\ TOTAL- 1256 SQFT

II

/
/
~

_—

OPTION 1: 11.2 SQFT APPROX. LOSS

10-9 172

12'-10 1/4"

12'- 6 3/4"

12°-3"

1

T

EXIST. - 128 SQFT
LOSS. -2.8 SQFT

TOTAL- 125.2 SQFT

— O

g’

5 18'-3 112"
¥ 12'-81/2°
EXIST.- 240 SQFT 2| 8
—- LOSS -88SQFT  =| ®
99 TOTAL-2312SQFT 2| 2
N
3
OPTION 3: 13 SQFT APPROX. LOSS
- 18'-3 172"
“4{-5 114" 117~ 11 34"
R
12 -8
EXIST. - 240 SOFT 2| -
e LOSS. - 102 SOFT | &
L )
0.0 TOTAL-220.8 SQFT 2|
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12'-10 1/4*

12'-6 7/8"

| By =ih

EXIST. - 128 SQFT
LOSS. - 2.7 SQFT

| TOTAL- 125.3 SQFT

&)
.-'/

18'-31/2"

OPTION 2: 12.5 SQFT APPROX. LOSS

00

FE

SK-4 | SPACE LOSS DIAGRAM PLANS
CLIENT 202047 EDENWALD HOUSES

© 2021

056/25/22

12'-8 1/8"

EXIST. - 240 SQFT
LOSS. - 9.8 SQFT

TOTAL- 230.2 SQFT

13'-11 3/4*

13'-11 1/8"

13'- 4 3/8°




,  6-1/2°7

GWB
Finishes

Stud Framing

Insulation

(E) Plaster Finishes —

(E) Terracotta Block

(E) Air Space

(E) Brick Masonry

Re
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Interior Insulation

Freeze/Thaw and Moisture issues
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“Wants” in Conflict

Dryer Brick vs. Wetter Brick

Passive House Institute

Inefficient/Uncomfortable vs. Comfortable/Efficient
Freeze-Thaw or Mold Damage?
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Freeze/Thaw Damage Triangle

Water Absorption (Capillary Suction)

 \Water Freezes at ~32°F

« Water expands ~9%
when it freezes

Freeze Over-stressed Condition
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“Bad Brick” and Capillary Suction

Well-Fired Brick »  Poorly-Fired Brick

Exterior Middle Interior
Wythe Wythe Wythe



Freeze Thaw Destruction
Is A Whole Systems Failure

The masonry must be saturated (95% RH).
How did it get saturated?

And the weather must be well below
freezing for an extended period.

The Questions |Is:
How to avoid system failure, and achieve
high performance?
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Freeze Thaw?

Yes, but not an insulation problem Freeze Thaw Damage — only at top of wall

L4
R




Inspect and address the masonry

Pull everything away from the brick Expose the Problems & Repair

(with possible exception of plaster at party walls)
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Evaluating Brick Properties

In-Situ Performance

Observations

Brick Durability

ASTM C67 Testing

- Compressive Strength
- Absorption

- Saturation Coefficient
- Freezing and Thawing

Refiring Method
- Firing Temperature

Mercury Intrusion Porosimetry
- Maage Index

Hygric Properties

ASTM C20 Testing
- Density
- Porosity

ISO 15148 Testing
- Free Water Saturation
- Water Absorption Coefficient

ASTM E96 Testing

- Water Vapor Diffusion
Resistance

ASTM C1498 Testing
- Equilibrium Moisture Content



WUFI (Warme und Feuchte Instationar)

Layer Name Thickn. [in]

Brick Wythe 1 1
' o Matenal Data

T

@& Sources, Sinks

g’ New Layer

Duplicate

g Delete

Edit Assembly by:

: & ——————— |:.:|Graph
() Table

H_H_JH_I

Exterior Middle Interior
Wythe Wythe Wythe



Custom Brick Properties

Bulk Density
(ASTM C20)

Porosity
(ASTM C20)

Free Water Saturation
(ISO 15148)

Reference Water Content
(1ISO 15148)

Water Absorption Coefficient
(ISO 15148)

(Z) Layer/Material Data

Layer/Material Name:  Brick Wythe 1

Bulk density [Ib/ft’):
Porosity [ft'/ft"):

104.3
0.196

Spec. Heat Capacity [Btu/Ib*F}:
Thermal Conductivity [Btu/hft*F):

Permeability [perm in}:

0.201
0.23

Typical Built-In Moisture [Ib/ft'): 0.209
Layer Thickness [in]): 1
Thermal Conductivity, Design Value [Btu/hft*F):

Hygrothermal Functions Material Information

Liquid Transport Coefficient, Suction

Liquid Transport Coefficient, Redistribution
Permeability, moisture-dependent

Thermal Conductivity, moisture-dependent
Thermal Conductivity, temperature-dependent
Enthalpy, temperature-dependent

Moisture Storage Function

] Approximate

Approximation Parameters:
Reference Water Content [Ib/ft'):  0.72

Free Water Saturation [Ib/ft’}: 170.13

No.

RH

[.

]

Water Con...
[Ib/ft*)

200

150

100

Water Content [Ibift’)

o
o

=,

0 0.2 04 0.6 0.8 1
Relative Humidity [-]

Paste into Database Import

Export

oK Cancel = Help



Temperature [*F]

Uninsulated vs. Insulated Masonry

Face brick Common brick Face brick Common brick
(ugoodn) ] (ubadn) (Hgoodn) . (Hbad”)
104 104
o5 ] | - = en, iy [ln| -
4 - - 4 -
- = 100 _ T 100

d
n

=
I

25 80 . 80
— ] — % n iy
&= &
o £ I =
125 o w0 E £125 Bl E
o« 7 S [ 7
26.24 n 20 & 56.24 = il 20 &
= = n
o ¢ 7 7 . - i i I . i 7 1 = 0 o ¢ ] . 7 . I : . T ; i T i I 0
1 1 1 1 1 1 1 1 1 1 1 1 05 101 1 1"1 1 111111 2 3.15 0.5
| ]
W % . .
Closed-cell  Air Interior

. n ' _ Exterior _ Middle Interior G
Exterior Wythe . Middle Wythe Interior Wythe Wythe ] Wythe Wythe spray foam Space GYypsum



Let’'s Look At Some Assemblies

Albany, NY

Qutboard:
Shed water
Windtight
Vapor open
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Insulation:

Dense-Pack Cellulose
Mineral wool etc

Inboard
Airtight
Vapor Retarding

At Red Dot

*Moisture load?

*Mold potential?
*Helping or hurting
freeze-thaw potential?




WUFI: 4” Fiberglass & Airtight Drywall

11.75m
Temperature Relative Humidity
90
! — \ 7 § s h s A 7
] i ] | ] 1
i Ik Tl .w | TWH Ml i TWH P ™
|I F |
| |
L L L L J
ﬁﬂl‘ I |
| (
I | |

"'EE——

&

‘lmpnmmm [FF]

[ —

30

; i

0 1172013 11172014

WILIFISE: Pro 5.2; 140203 IPMasonany Burington WSP; Case 3: fioerglass - ADA; 2132014
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4” Cellulose Without Vapor Control

11.76 m

Temperature

Relative Humidity

a0

5r¥ S T TN T B/ P T A/ P T

60

e
N

ITa mperature [°F]

-i-.-:

—

s Et 55
Irlativa Humidity [%]

———
_——
E4H

30

15

1172013 1172014 1172015 1172016 1172017

WUFI*40 Pro 5.2; 140203 IPMasonary Burlington WSP; Case 6: celd” hygroscoplc ; 232014
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4” Cellulose With Smart Vanor Control

Temperature —— R el ative Humidity

Ra'ativa Humidity [%]

a0
— i
L { i i
Il ke | [ [ | l
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6” Cellulose With Smart Vapor Control

IRaIativa Humidity [%]
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2 Whyte — Saugerties, NY — Climate zone 6
monitored masonry EnerPHit renovation

7.53in
Assessment of RH % on brick/cellulose interface
(condensing surface) 100

Temperature Relative Humidity

100

~ Overhangs - Keep it dry

Assessment
of masonry

o
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= 40
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‘-: (8%
7 o 2
- { e e -
A { o 7" Masonry (2-whyte) - repointed
L~ 12 2" cellulose insulation (3 Sibs/ch)
{ < 5 3.5" insulation - 2x4 studs 247o.¢. - celulose
N o INTELLO Plus
g 153 1.5" Service cavity - mineral wool
{ BN 112" sheetrock
i o N\~
o 15
= ' ;4 Moisture monitor posgion
, 0 50
=2, 1/1/2013 1M1/2014 1172015 1/1/2016 1172017
:. i WUFI® Pro 5.2; 160408 2-whyte Albany W5P, Case 5: Final; 4/11/2016

3
4
,

Stays below 80% RH
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M% check (stay below 15M%)
In 3 exposed orientations (N,E,W)

18.0
16.0

‘u/"
12.0 \—\/
10.0

8.0
6.0
4.0
20
0.0
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P S U L Gt

e P orth East s horth west

16

14
'ﬁ% 12

South West center

Balancing act — heat loss vs masonry health

(and inte

Floor

Brick wall
Larson wall
Flat roof
Gable walls
Pitched roof
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g
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2
0
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S
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QL e 4, o

rior space)
U-value (w/m2K) Area red factor UA factor Heatloss % Areas %

0.19 142.6 75% 20.3 24%|. 25%

0.213 136.7 1 !

0149  93.49 1 13.9 16%] | 16%

0.111 48.1 1 5.3 6% 8%

0.127 33.34 1 4.2 5% 6%

0.114 114 1 13.0 15% 20%
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5” Mineral wool boards + INTELLO Plus (pinned) + service cavity

| E I rApATE =
- -

¢ YT % 1Y £ 131 U 1

No thermal bridges, material efficient

50
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5” Mineral wool boards + INTELLO Plus — MONITORED

Omnisense monitoring of inner brick surface (M%) - 14 months — M% <18

Average Sensor Values from 8/16/2022 11:14:16 AM to B/16/2023 11:14:16 AM using daily averages

3 - - - -
i Legend night aas
. e TWME : S-Bsmt-btw

windows...
== LWME : S-Bsmt-undz..
EWME : S-bsmit-W of

T oo i
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Interior Insulation

AIr Flow Issues
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AIR CONTROL

Indoor Air
Quality

Why is airtightness
SO Important?

It disproportionately affects fundamental
aspects of building performance

Juti L liboarah.
“Air-sealing both sides of the wall is
rmore important than the fluffing of the
insulation in the cavity”

Order of importance

trol

1 ke cor

2. Air control

3. Vapor control

A Thermal contno

Energy
Consumption




Defining the Thermal Envelope / Air Barrier

WFT FLOOR- ELAE

FOUETH FLOSR. EL. 78

o ; F N 2 “_‘j__?- _\: Ii 2 [ 5
b '\ sEcTion P-P |
= ; O 3 3

%

WFT FLODR- ELAE

FOUETH FLOSR. EL. 78




Continuity: In Design & Construction

Robust materials
Simplify the details
Consider the sequence
Seal penetrations

Repairable and verified

o A W hoE

Protected
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Alr Control

(2

o

insulating
envelope
{vellow}

920%0%®
9262

To optimize insulation surround it

airtight
X with airtightness on all 6 sides.

envelope
(red)

crucial joints too meet the

rules of aveiding thermal ¢ P r| mMa ry I N b Od rd
bridging .
® Secondary Outboard
(windtight)
Ref http://passipedia.passiv.de/passipedia_en/
hot air=less dense & ROOF JorsT

top opening

l)
11
4t

{éf$++éf
B 55 B S B T

A

cold outside warm & humid side

141

bottom opening

cold air = heavy

I — Mark Siddall
<« Missing

Air Barrier




Make Airtight Inboard & Outboard

Optimal Airtightness Is
Inboard Of Insulation

It keeps conditioned/humid air away
from cold surfaces

PROVIDE SUFFICIENT GAP
BETWEEN MASONRY AND
TIMBER CONSTRUCTION

Windtight

MASONRY TREATMENT/SECONDARY
AR BARRIER: REPAIR & REPOINT

EXISTING MASONRY WALL

REPAIR & REPOINT AS
REQUIRED TO SHED WATER AT4{
EXTERIOR FACE

L]

¥

AS REQ'D. APPLY VISCONN LIQUID
MEMBRANE OR LIME PLASTER.

Airtight

PRIMARY AIR BARRIER: INTELLO

PLUS/INTELLO X /DB+ AIRTIGHT
E.n._‘._r A H T "\-"_.""L-'-":_j .__,_ _3:__ T _."": I'{ _:",'_l"-.]

SERVICE CAVITY WITH
* OPTIONAL BATT INSULATION

2X HORIZONTAL BATTENS
2070.C.

. . .
0 . -
N e . . * -
s

SECTION

Hydrosafe Smart Vapor Control

average permeance at different climate conditions

e e e e e e e e P e e P e

= |
winter
|

permeance [perms]

0 10 20 30 40 50 60 70 80 90 100
relative humidity [%]

From vapor closed in winter
(0.13 perms — low Class Il)

To vapor permeable in summer
(13 perms)

Minimizes wetting
Maximizes drying potential



Make Brick Windtight/Airtight

Liquid-applied air barrier

Plaster

Existing lime plaster that is
In good condition or new
lime plaster can be used
as a vapor-open air barrier.

Repointing/parching might
be enough.

liquid applied air barrier is
a fast and effective airseal.
(costvs speed)



Dangerous Toxic ingredients

Unacceptable fire accelerant 120.00
Global warming potential Installation problems ’g‘:‘;z‘;
Unreliable performance e § o
- & 40.00
Reversible? @@ o
N o & c:;§:>
i f

Not optimal.

Pure MDI's

Woods Hole, MA 2011

10

—_—
20 30 40 50 60

Final R-Value

XPF 50%
ccSPF 50%

Other
Insulation



Air Control Progression

6
: What is airtight?
(factor of 15 range)

4

3

2

| .

y [
Historic: 2012 IECC S Bldg Science: Passive House
5 ACH50 (zones 4-8): 1.5ACH 50 Certification:

3 ACHS0 0.6 ACH 50



THE BLOWER DOOR DOESN'T LIE
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Hidden Condensation Due to Air Flow

N | |
coversn [

within wall

High Pressure
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Air flow direction



Surface Condensation Due to Air Flow

Poorly

sealedjoint\v : )
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Air Flow — Masonry Walls

Precast Concrete Wall

Mass Masonry Wall

(Cold Surface)

(Cold Surface)

5, /=
{{{{{{{{{{{{{{{{{{{

b ] o o o o ™
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CONDENSATION

~ " (atcoldsurface)

" o " o w " " " " " " " " " " S " o e "
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Air Leakage
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Floor — Wall Connection

REPAIR & REPOINT
EXTERIOR AND INTERIOR —,
EXISTING MASONRY &

AS REQUIRED TO

MAKE WINDTIGHT AND i
WATERPROOF & S,

MAINTAIN SPACE FOR —=g»
MASONRY REPAIR &
REPOINTING/ REPOSITION &%

SPADREL JOIST AS &
REQUIRED

LIME PLASTER OR LIQUID
MEMBRANE

WOOD STUD/ DENSE Rt § | e | IT;
PACK INSULATION [Saams | OPTIONAL INSULATI

.
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Roof — Wall Connection

4b UNVENTED FLAT ROOF AT PARTY
WALL

Disclaimer: Note that these drawings are diggrammatic and are
not intended for direct uss. A professional architect, enginesr or
builder must evaluate and customize per specific job requirements.

]
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s %

[
| o T oSty
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| | | | | I/ e « INCLUDE Quifs ”m' A T .:-f"..:.:‘_ INSULATION
|| | / o MENRRANEAND(OR o R
]

e REPOPITING ASREQUIRED. . 2 ha. oo

e _'E‘_f'.-"‘AF -‘_;_ —
& - "

A D G—vloooeussm 2 EXTEND ROOF

[ | o ] asrequReD < | caviTy s

: f 73 .. T ; : T g .'“:. .-.“.. ,\:~ 2 N T 3 . g&UIRED MWAL
I I | | :-_' Fi l_‘-.- s ._.:.. weas iy ._ RIS ‘:;'-_""' oot d dra R BATTENS 20" O.C
1Ll | AIRTIGHT & SMART

l TESCON VANA

h TAPE OR L VAPOR RETARDER: —FINISH

e S N =
.J%?gggfg | | | | i ronls:g(k:‘ ET:TEST:AO‘E)ONT:

([ | OR LIQUID APPLIED

| AIRTIGHT MEMBRANE ‘
Ll 'Z bl iy View up at roof connection
L SERVICE CAVITY

e WITH OPTIONAL
| | | | i INSULATION

SECTION
SECTION DETAIL

OPTIONAL INSULATION

INTELLO PLUS TAIRTIGHT

EMBRANE

VANA TAP!
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Cost
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EIFS Costs

[EIFS SYSTEM COST ($/SQ.FT.)

_________________________________________________________________________________________________________________________________

INSU- : R-  THICENESS =~
LATION | VALUE 2° ST £
TYPE  (per  Dryvit STO +Dmnt5T{]Dm _ ____ it STO
EPS 385  $14- § 1l:i—$1£l$1ﬁ—+ _____ $14-  $18-
$18 .  $18. 18  $18  $18  $20
GPS | . 471 $20- $1T— ______ $ _inl_i"? ______ $17- 1 $20- .  $19-
$24 $19 $25  $19 $24 %21
Xps 500 $22$2D—+ _____ $ EE— ______ $20- $22- |  $22-
$26 | $22 26 $22 26 $24
-HEHE}E_HT ______ 4UD$35+ ______ $ i?_ﬁ_—":r _____ $36- ﬁ_ﬁ—": ______ $ _EE:_T ______ $28- |
Wool  $40  $28  $40  $28  $40  $30

Mote: Prices are estimates from manufacturers. An average between the two man- |
ufacturers was used for pricing. |
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PANELIZED SYSTEM COST ($/SQ.FT.)
INSU-  R-  COST Option | $28 to $32

LATION ' VALUE Option I $ 24 to $32

TIYPE '

‘Mineral | 22.1 | $66.19

Wooaol ' |
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Conclusions
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Determining Risk

« Condition of existing masonry
» Reflective of quality and ability to withstand new exposure conditions

Similarity between interior and exterior wythe / face stone
« Estimate durability based on building history.

Exposure
 Review interior and exterior environmental conditions

Reduce water penetration (mortar, repairs, flashing, etc.)

Review material properties (mortar and brick)
 Reliability of hygrothermal analysis results is questionable
« Test brick masonry samples to determine properties

ASTM E3069 — Standard Guide for Evaluation and Rehabilitation of Mass
Masonry Walls for Changes to Thermal and Moisture Properties of the Wall
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Exterior Interior

« Covers lead paint
* Requires resident relocation
* |ssue of code clearances

* Protects existing facade
* Reimages the project
* Less resident disruption

EIFS Panels

* No thermal breaks « Choice of material finishes.

» Variety of textures Structural Issues (how do you support)
* Lower cost Thermal break issues

* More frequent maintenance Less frequent maintenance

Higher Costs

Insulating Existing Building Facades| November 17, 2022



Components of High Performance

Robust enclosure
Quality daylighting
Less toxic and more sustainable/low carbon

Healthy indoor air quality

More predictable and durable

S o A

Low Energy — “Zero Energy Ready”



Thank youl!

Questions?
_ _ _ Mark Ginsberg, FAIA, LEED AP Cheryl M. Saldanha, P.E., CPHC
Floris Keverling Buisman CPHC, LEED AP
mark@cplusga.com cmsaldanha@sgh.com

tkb@475.supply

HIGH PERFORMANCE Gi Clt.;l"[ls T ¢I >
= BUILDING SUPPLY INSDErg P,

WWW.475.SUPPLY Architects

/


mailto:cmsaldanha@sgh.com
mailto:Mark@cplusga.com
mailto:cmsaldanha@sgh.com

	Slide 1
	Slide 2
	Slide 3: Description
	Slide 4: Learning Objectives
	Slide 5: Introduction
	Slide 6: What is “High Performance”?
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Masonry Walls – Four Barriers
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Code Issues
	Slide 16: New Building Code (In effect 11/7/2022)
	Slide 17: Zoning Resolution
	Slide 18: Exterior Insulation
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Exterior Insulation
	Slide 23
	Slide 24
	Slide 25: Interior Insulation
	Slide 26
	Slide 27
	Slide 28: Interior Insulation
	Slide 29
	Slide 30
	Slide 31
	Slide 32: Interior Insulation
	Slide 33: “Wants” in Conflict
	Slide 34: Freeze/Thaw Damage Triangle
	Slide 35
	Slide 36: Freeze Thaw Destruction  Is A Whole Systems Failure
	Slide 37: Freeze Thaw?   Yes, but not an insulation problem
	Slide 38: Inspect and address the masonry
	Slide 39
	Slide 40
	Slide 41: Custom Brick Properties
	Slide 42
	Slide 43: Let’s Look At Some Assemblies
	Slide 44: WUFI: 4” Fiberglass & Airtight Drywall
	Slide 45: 4” Cellulose Without Vapor Control
	Slide 46: 4” Cellulose With Smart Vapor Control
	Slide 47: 6” Cellulose With Smart Vapor Control
	Slide 48: Assessment of RH % on brick/cellulose interface (condensing surface)      
	Slide 49: M% check (stay below 15M%) In 3 exposed orientations (N,E,W)     
	Slide 50: 5” Mineral wool boards + INTELLO Plus (pinned) + service cavity
	Slide 51: 5” Mineral wool boards + INTELLO Plus – MONITORED  
	Slide 52: Interior Insulation
	Slide 53: AIR CONTROL
	Slide 54
	Slide 55: Continuity: In Design & Construction
	Slide 56
	Slide 57: Make Airtight Inboard & Outboard
	Slide 58: Make Brick Windtight/Airtight
	Slide 59: Foam is Not airtight or optimal
	Slide 60: Air Control Progression
	Slide 61:   THE BLOWER DOOR DOESN’T LIE  
	Slide 62: Service Cavity
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67: Floor – Wall Connection
	Slide 68: Roof – Wall Connection
	Slide 69: Cost
	Slide 70: EIFS Costs
	Slide 71: Panel Costs
	Slide 72: Conclusions
	Slide 73
	Slide 74
	Slide 75: Components of High Performance
	Slide 76: Thank you! Questions?

