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Credit(s) earned on completion of this course will be reported to
AlA CES for AIA members. Certificates of Completion for both AIA
members and non-AlA members are available upon request.

This course is registered with AIA CES for continuing professional
education. As such, it does not include content that may be
deemed or construed to be an approval or 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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Course
Description

In order to meet energy savings and reduce carbon footprints, facility owners are looking
at options to increase the thermal performance and interior air quality of these facilities,
especially those buildings constructed prior to the induction of an energy code. This
presentation will provide an in-depth examination of design considerations with a focus
on addressing ongoing air and moisture infiltration caused by the lack of continuous air
barriers and thermal insulation. The presentation will discuss unique solutions to improve
the overall building performances and aesthetics, coordinate construction in an occupied
facility.
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Learning
Objectives

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

.
2.
5K

Improving thermal performance and interior air quality of buildings

Unique solutions to improve overall building performances and aesthetics
Coordinating construction with an occupied campus, and complying with
campus funding levels

Attendees will learn the steps that can be performed at their own campuses
and facilities to improve their buildings’ performances



AGE OF BUILDING STOCK
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Source: US Energy Information Administration. 2012 Commercial
Building Energy Consumption Survey
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The 2030 Challenge

Source: 2015 2030 Inc. / Architecture 2030.




Solid Masonry Walli

.

Precast Concrete Panels

&
Metal Stud Framed Wall

.
Wood Stud Frame Wall



Masonry



EXISTING WALL
SUBSTRATES

= Configuration

= Condition

= Material Quality

= Installation Quality
= Weathering

= Maintenance




Cold Outside

v

70

I
o

20

CHANGE IN PERFORMANCE

A Warm Inside
lyfmﬂﬁ*

Distance Through Wall

Temperature (°F)

Cold QOutside

A

y—t 70

45

20

Distance Through Wall

Source: Building Science Corporation

Warm Inside

Temperature (°F)






i,

.,\.. \ . E

REm o

EESEes U EEE

W i
= mEr




Wall Assemblies

Red Brick Exterior
Wythe

Terra Cotta Block

Plaster

Insulation

Vapor Retarder

Gypsum Sheathing

Paint Acrylic Latex

P

Removed

1” closed cell
polyurethane spray foam

Acrylic Latex

P

Removed

3” fiberglass batt

Polyethylene

Acrylic Latex




Original Building
Construction

= Exterior Brick Masonry
= Terra Cotta Back Up Wall

= Interior Plaster Finish
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Static Dewpoint Analysis

WALL SECTION & WALL SECTION &
TEMPERATURE GRADIENTS TEMPERATURE GRADIENTS

16 0 4 8 12 16
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Unrenovated Renovated- SPF

WALL SECTION &
TEMPERATURE GRADIENTS

0 4 8 12 4

Renovated- FG Batt




Comparison: Terra Cotta
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Comparison: North Elevation
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Unrenovated vs. Renovated SPF

Room Temp: 69 °F Room Temp: 65.4 °F

Wall Temp: 58.6 °F Wall Temp: 64.5 °F
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Precast Concrete Walls



Existing Conditions

EX'S";‘ENEEE'ECAST EXISTING 1” EXPANDED
POLYSTYRENE (EPS)
INSULATION, WITH PERIODIC
VERTICAL FURRING STRIPS
NOTE:
IN RECENTLY RENOVATED ROOMS,
THE 1” XPS HAS BEEN
REPLACED WITH 2" MINERAL
WOOL INSULATION

RENOVATED ROOMS

EXISTING 5/8" GYPSUM WALL
BOARD

EXISTING GALVANIZED METAL
FURRING STRIPS

HEAD DETAIL HORIZONTAL VERTICAL BLINDS
(JAMB SIMILAR) EMBEDDED BETWEEN GLAZINGS

EXISTING NON—THERMALLY
BROKEN ALUMINUM WINDOW

EXISTING GALVANIZED METAL
FURRING STRIPS

EXISTING 1" WOOD STOOL




Existing Conditions
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Proposed Wall Assembly

EXISTING PRECAST
CONCRETE PANEL

FILL VOIDS WITH
INSULATION

METAL CLOSURE:
"SPRING—CLIP"
TRIM (ALL SIDES)

BACKER ROD AND
SEALANT

CURTAIN WALL
ASSEMBLY

HEAD DETAIL
(JAMB SIMILAR)

CONT. SINGLE
PIECE METAL
SILL PAN
FLASHING WITH
SOLDERED JOINTS

SEALANT

CURVED SECTION
OF PUNCHED
OPENING BEYOND

8
EXISTING PRECAST
PANELS

2 1/4" SPRAYED
POLYURETHANE FOAM

5/8" GYPSUM WALL
BOARD

2" METAL STUDS -
SET 1" OFF FACE OF
PRECAST

TRANSITION MEMBRANE

METAL CLOSURE

WOOD STOOL

METAL SECUREMENT
ANGLE AND CLIP
BEYOND, TYPICAL AT
SILL AND HEAD

TRANSITION MEMBRANE

WOCD BLOCKING TO
RAISE SILL OF CURTAIN
WALL FRAME ABOVE
THEN CURVED SECTION
OF THE PUNCHED
OPENING BEYOND




Proposed Wall Assembly




Alternate Wall Assembly



Metal Stud and Wood-
Framed Walls



Image 9: Infrared image highlighting the thermal

bridging caused by the metal studs
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Building Enclosure Function: base equal to
8.06; with CI, equivalent to R-16

TABLE A3.3 Assembly U-Factors for Steel-Frame Walls

Framing Overall U-Factor for Assembly of Base Wall Plus Contiruous Insulation (Uninterrupted By Framing),
Type and Cavity Insulation
Spacing  R-Value: Rated 4
Width (Effective Installed 0¥ 20Te
Base Wall

{Actual [see Table A9.2B])
Depth) Assembly R-1,00 R-2.00 R-3.00 R4.00 R-500 R-6.00 R-7.00 R-8.00 R-9.00 R-10.60 R-11.00 R-12.00 R-13.00 R-14.00 R-15.00 R-20.00 R-25.00 R-30.00 R-35.00 R-40.00

Overall
U-Factor

Rated R-Value of Continuous Insulation

Steel Framing at 16 in. on center
None (0.0} 0.352 0.146 0.128 0.102 0092 0.084 0059 0056 0044 0036 0030
: 0.087 0.080 Bé ; 0.046 0.044 0036 0031 0.027
0.083 0.077 066 : 0.045 0.043 0036 0.030 0.026
0.080 0.074 g y ; 0.045 0.043 0.035 0.030 0.026

6.0 in. R-19 (7.1) 0.109 : 0.058 0.055 0.034
depth Re21 (7.4) 0.106 061 0.057 0.054 0.034

Steel Framing at 24 in. on center

None (0.0) 0.338 0,091 0.084
35in R-11 (6.6) 0.116 0.060 0.057
depth R-13 (7.2) 0.108 0.058 0.055

R-15 (7.8) 0.102 0.056  0.053

R-19 (8.6) 0.094 0.054
R-21 (9.0) 0.090 0.052
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Test Cuts
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Wood Framed



Background —
History

= Typical three story
dorm building — east /
courtyard elevation.

= Typical two story dorm
buildings, photo shows
the south elevation of
the north wing.
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RWU Bayside
Wall System

Siding attached
through furring and
into existing wood
studs

Insulation between
furring members

AIR BARRIER

NSULATION

NSLUMITS

__.'_“/-‘

——BLOWN

OF EXTERIOR

NN—PLYWOOD SHEATHING

IN INSULATION

FURRING



Preferred
Design

= Siding attached
through furring and
into existing wood
studs

Insulation
continuous behind
furring members

FIBER CEMENT SIDING
WOOD FURRING
INSULATION

AR BARRIER

/—PLYWOOD SHEATHING
16” 0.C. .

X




Construction




Construction
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Construction




Construction




Construction




Testing

Complex 3
awaiting
renovations




Air Infiltration at Penetrations




Air Infiltration at Floor




Air Infiltration at Penetrations




Smoke Entry Under Wall Sill Plate
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Testing

= ASTM 779-10
Blower Door Test

= Renovated Dorm




Testing

= ASTM 779-10 Blower
Door Test

= Renovated Dorm
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QUESTIONS?
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