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Learning Objectives

1. Forensic Moisture Assessment of an Existing
Building Envelope

2. Importance of Design Review and Mockup
Testing for Existing Building Retrofits

3. Key Moisture Management for PTAC systems




Forensic Moisture Assessment of an
Existing Building Envelope




Built in 1980
/-stories with 1 story
Community area.

Leaks at intersection
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Roof Thermography Inspection



Inside Inspection

7-Story




Outside Inspection
PTAC sleeve terminates inside wall




Outside Inspection -Detail




Water Test — DIY Spray Rack




Inside Re-Inspection
Leaks observed when spraying PTAC




Test

Outside Re-
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Window-Only Leaks

Outside Test Again — Window






Additional Information:
Thin brick cladding? Original stucco cladding?
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Test Thin Brick Clad Wall — It Leaks Too







Review Plans — Conduct Invasive Inspection
PTAC, windows, two cladding systems all leak
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Repair Requires Removal and Recladding
Manage moisture with a drainage shelf
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Mock Up PTAC Repair
Sleeve to extend beyond the wall







PTAC repair - Mock Up

Sleeve Support Assembly

Dryvit Foam Insulated Block

500 Cement Board - 0.42" Thick

Treated 2 x 4 x 42"




PTAC repair - Mock Up Testing

e
o
e
iR
— L

]
=
N
e
|
¥ -
-

e

N




Thank You

Francis Conlin
fconlin@hpb-solutions.com

High Performance Building Solutions



Bonus Round

Case Study 2: Wet Walls
Research Lab

Research Lab Building e
Universityowned Research facitity High comfott: T
office space for 500 staff iy =
Laboratory in core with precise climate controt™===

Electrostatic dlscharge controls i
iLocated in a cold climate m
High performance building = LEED Gold 2012 _—
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Precast Concrete on a.metal frame i ' -

el
Note the sequence of construction.

|I-Beams g first, Precast gets hu
off of the mﬂams | IH []

1 asserhbly is
built around that.




Here are some pictures of the
walls with the gypsum and
insulation cut away.

On cold days water Condensed
on the precast concrete walls
and dripped down -

On really cold days

moisture Froze o
precast concrete
built up for se
until a

all

the/
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On really cold da
moisture Froze o
precast concrete
built up for

until a

all a




If the dripping walls were over windows this =%
created water bubbles under the |5aint at the
window head (15% of offices) - wHich then would
burst and drip water all over the papers piled up

on the window sills.
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20  On this floor.  There are 5 floors.


Two Precast Concrete Wall Designs

-Jh_

H - Precast panel (installed
first)

L L
N )

Gypsum board

| Steel stud
i

Note: Precast concrete
is the water and air
control layer

This design

~ | automatically
==, creates a

. - continuous

EE e E s s s E o m

Panel connection cast
into panel c/w leveling
shims; fill with spray foam

Smoke seal (air seal)
and firestop

Fill space between slab
edge and back or panel
with mineral fiber firestop

interior air
and vapor
barrier.

Line of outer sealant——»
at panel joints

Low Risk Wall-lmpermeable face-sealed cladding (“perfect barrier”) that is

internally insulated with airimpermeable insulation. Typically spray applied 2 b/t
(0.91 kg/ma) polyurethane foam or rigid foam board directly adhered to the backside of
the exterior cladding with all joints sealed.

Line of outer sealant ———»
at panel joints

Smoke seal (air seal)
and firestop

Fill space between slab
edge and back of panel
with mineral fiber firestop

Failure Mode—Convective looping of interior air between the interior and the
interstitial cavity existing betweeén the back of the cladding and the interior gypsum board
lining leading to condensation, corrosion, mold, odors and generally bad things.

SEssssssssssEsssssssss, Asssssssssssssssdl
¢ A :

i

e e e e e S R e = P G Rt

P R

i

o0

\ /

iGN
/\f\/\/\f(\

-

Air permeable insulation

Requires a
continuous
interior air
and vapor
barrier to
keep humid
indoor air
away from
cold precast.
Air barrier and
vapor barrier
are not
aligned.
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Computer model says either will work.
But one is impossible to build.


Could have easily installed rigid board or SPF during construction
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The second design is very difficult
to build. How do you tape foil
faced insulation behind and
around the |-Beams to make a
continuous vapor or air barrier?




The second design is very difficult
to build. How do you tape foil
faced insulation behind and
around the |-Beams to make a
continuous vapor or air barrier?

Usually what happens:




Visible Light Image

. IR photos show heat signatures
LT TR : -4 along the hard-to-reach
|RDD1B72_-|5_2 I-beams areas illustrating
211412014 7:35:46 AM where air leakage into the wall

assembly is occurring.




Reinsulate and monitor for the repair mock-up
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Installing rigid board and SPF during repair

Couldn’t think of any (acceptable) better way.

This is a mock up Note sensors  Building owner mailed them back to me.

NASA lost its $125-million Mars Climate Orbiter because spacecraft engineers failed to convert from English to metric measurements when exchanging vital data before the craft was launched, space agency officials (1999)


Walls At Risk: Condensation Events
Measured Temperature of PreCast Wall and Surroundings

Tempurature F

mm Condensation
~—MockUp Foam Above
—MockUp Foam Below
—Precast Wall Temp N
—Wall Cavity Dew-Point
—Dew Point70F: 25%RH

~— Qutside Temperature

Measured surface and dew point temperatures in wall cavities. Condensation occurred 46% of the
time. The average precast temperature when condensation occurred was 36F; the highest precast temperature

when condensation occurred was 47F.

Condensation Events

Condensation occurs when
precast concrete is colder

than cavity air dew- point.
Temperature Difference (F).
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When the temperature of the precast wall is lower than the dew point of the air in the wall cavity = Condensation. 
When the temperature of the precast wall is ALSO lower than 32F  = Freezing.

Check out over this 2-week period.
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Impermeable cladding ——
(precas! panel, limesione,
granie)
™ Line of outer sealant ———=
at panel joints
I ; Line of inner sealant at a
panal joints b
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[ - rod conbnuous for water
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Smoke seal (airseal) ———@w————,

An edited version of this Insight first appeared in the and firestop
ASHRAE Journal.

i

| Air permeabls insulation

Palyehtylene vapor barrier

+—————— Gypsum board
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Computer models show this wall to work (but the computers don’t have to install the air barrier behind the I-Beam with 90,000 pieces of aluminum tape.)
This is a well known risk

Joe Lstibureck calls it the “Tom Cruise” wall in reference to the movie “Risky Business”
I think it is more of a “Dirty Harry” wall – Do You Feel Lucky?

The Repair was made (to about 30% of the building)

Research Lab Building: What Happened?
No adults at the drafting table – everyone should know the importance of air movement into wall assemblies.
No adult contractors – How many contractors looked at the tape job and said this doesn’t meet the spec but it is as good as I can do?



Thank You Again!

Francis Conlin
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