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Presenter Notes
Presentation Notes
Intro:

David Leslie – President of National United Facilities Asset Management
David is a Registered Waterproofing Consultant with over 30 years of experience working with he Building Envelope
He is a published author, public speaker, expert witness and holder of multiple patent applications. 

The primary purpose of a building is to keep the outside out and the inside in, but what we define as the outside and the inside has changed over time. The most significant change occurred at the turn of the 20th century when Willis Carrier invented air conditioning. That single invention changed not only where we live and work, but how we construct buildings.

Today we are going to study the impact of air conditioning on society and construction. We will then apply the Three Ps of Continuity to the business of constructing and managing buildings relative to keeping the outside out and the inside in. 





Learning Objectives:

1. Explore how air conditioning changed where we live, work, and how we
construct buildings.

2. Develop a better understanding of the building enclosure and the importance
of keeping the outside out and the inside in.

3. Delve into the concept of the Three Ps of Continuity.

4. lllustrate how to apply the Three Ps of Continuity to the building enclosure and
how it relates, to maximize the benefits of air conditioning and minimize the
damage.
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Presentation Notes
Learning Objectives:

Explore how air conditioning changed where we live, work, and how we construct buildings.

Develop a better understanding of the building enclosure and the importance of keeping the outside out and the inside in.

Delve into the concept of the Three Ps of Continuity.

Illustrate how to apply the Three Ps of Continuity to the building enclosure and how it relates, to maximize the benefits of air conditioning and minimize the damage.



Willis Haviland Carrier

July 17, 1902, Carrier developed a
system, in response to an air quality
problem experienced at the Sackett-
Wilhelms Lithographing & Publishing
Company in Brooklyn, New York.

January 2, 1906, Carrier was granted U.S.
Patent 808,897



Presenter Notes
Presentation Notes
For the project, Willis Carrier submitted drawings for what became recognized as the world's first modern air conditioning system. It was so humid that summer that the paper grew and shrank, which resulted in poor quality images, because the color printing process involved running the same piece of paper up to four times, each with a different color ink.


What is Air Conditioning?

The 1902 installation marked the birth of air conditioning because
of the addition of humidity control, which led to the recognition
by authorities in the field that A/C must perform four basic
functions:

Control Temperature

Control Humidity

Control Air Circulation and Ventilation
Cleanse the Air

= W e
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Presentation Notes
The four functions of necessary to be A/C:
Control Temperature
Control Humidity
Control Air Circulation and Ventilation
Cleanse the Air
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Presenter Notes
Presentation Notes
The primary purpose of a building is to shelter human activities and that is dictated by where the building is located. Many actives were not viable in the south prior to the invention of AC.


ter HumaniActivity
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Presentation Notes
The primary purpose of a building is to shelter human activities.


Building:

Keeping the Outside Out!

And the Inside In!
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Presentation Notes
The Building Envelope is the part of the composition of a  building that gives it the ability to meet its purpose which is: Keeping the outside environment out and the inside environment in to provide shelter. 


Radiation
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Presentation Notes
What is in the environment:
Air – Air is not the issue it is what comes with the air: dust, pollution, pathogens, and moisture.
Radiation – The main radiation with we deal with are UV and thermal. In Texas we keep the heat out. In Minnesota we keep the heat in.
Water – The most destructive element know to man.  
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Presentation Notes
The difference between today's buildings and the buildings in the past:
Demands – We have greater demands on our buildings to shelter more sensitive actives like silicone wafer production. 
Technology – We have the technology in the building material to construct buildings to meet our Demands and Expectations. 
Expectations – We expect more performance from our buildings because we can control the inside environment with heat, air conditioning, and humidity.


vontinuity


Presenter Notes
Presentation Notes

Take-away from the presentation is the one word that is missing in our industry: Continuity 



Shocking Truth:

80% of new construction litigation
involves water intrusion!


Presenter Notes
Presentation Notes
Considering that there are so many trades working on one building and few people know how to manage Terminations, Transitions, and Penetration, it is no wonder that 80% of litigation involves water intrusion. That is like say 8 out of 10 cars in the new car lot will not run!!


Michael T. Kubal —
Construction Waterproofing Handbook

THE MOST IMPORTANT WATERPROOFING PRINCIPLE

Each separate envelope trade contractor’s work, regardless of its being thought of as a
waterproofing system or not (e.g., exterior mechanical apparatus), must become part of a
totally watertight building envelope. Equally important, all individual envelope systems
must be adequately transitioned into other components or provided with watertight termi-
nations. Often the tradesworkers completing this work are not aware of, trained in, or super-
vised in enveloping a building properly. And this is the number one cause of water
infiltration in all types of structures.

The resulting improper attention to details is responsible for countless problems in con-
struction. Properly detailing a building’s envelope presents an enormous task. From incep-
tion to installation, numerous obstacles occur. le"llml"ltmﬂr this mterleldtlonshtp of

The 90%/1% pr1nc1ple' 90 percent of all water intrusion problems occur within
1 percent of the total building or structure exterior surface area.

detailino ac dicencced nrevionclv with Fio 1 O Thic | nercent area all tan freanentlv leads


Presenter Notes
Presentation Notes
Michael was a waterproofer who was great a stopping leaks. For years, people said he needed to write a book and he did. In that book, he has two principle and the first and most important is the 90%/1% principle. 90% of all water intrusion comes from less than 1% of the building surface.


Transitions Terminations



Presenter Notes
Presentation Notes
The 1% of the building surface where 90% of leaks occur can be broken down to three places:
Terminations – the area with one system stops and another one starts. There is no through-flashing. So, a crack in the mortar joint will allow water past the termination bar. Is that a roof leak?
Transitions – are the system, but with different components. This is a roof, but it has a skylight. Does the clay tile, rubberized asphalt flashing, aluminum frame, and thermal pain glass expand and contract at the same rate? NO! In Texas during August, that roof will get to 170 degrees, but a thunderstorm could drop it to 70 degrees in minutes. Over time, the delta in thermal movement will causes this to leak.
Penetrations – anytime something passes through a system like an electrical line, a water pipe, or building support. This is a pre-applied waterproofing system that is installed 30 feet in the water-table. Do these flashing give you confidence?




Presenter Notes
Presentation Notes
We know that know the 90% of leaks occur in less than 1% of the building surface or in three places: Terminations, Transitions, and Penetrations. In construction today the waterproof, the air barrier installer, the glazer, and the roofer are all different contractors. So, the 1% being Terminations, Transitions, and Penetrations is where these installers systems meet, and no one takes ownership. Buildings are constructed and managed by different people at different times. 




Power vs. Knowledge — New Buildings
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Presentation Notes
Power vs. Knowledge in graphic for New Construction.


Principle

Three Ps of Continuity: BREEEINGE I

CONTINUITY



Presenter Notes
Presentation Notes
Continuity is the critical element to achieve success when managing any asset. To attain Continual Asset Optimizations, continuity must be applied to the Three Ps:


Principle:

The set of truths that
apply to the subject being
managed.


Presenter Notes
Presentation Notes
Considering that there are so many trades working on one building and few people know how to manage Terminations, Transitions, and Penetration, it is no wonder that 80% of litigation involves water intrusion. That is like say 8 out of 10 cars in the new car lot will not run!!


industry. Undarstammﬂg‘
pracisaly control lampeara
air that surrounds us dally. Tha formulae, and the

Psychrometric Scale:

Dr. Willis Haviland Carrier's "Rational

PSYCHROMETRIC
CHART
Normal Temperature

I-P Unif
SEA LEVEL
BAROMETRIC PRESSURE: 20.821 in. HG

Formulae®

nted Decamber 3, 1911 bacame, and still is, the

graceful linss

presa

cornerstone of all fundamental calculations in the air conditioning

r's formulae allows engineers o
ture and humidity of the indoor

o

Grains of moisture
per pound of dry air

v

\I ‘:1-\5\?/!_3150

< 150

it
A7

7= 140

130

s

" r? — 1

Pounds of moisture

120 |

|
d
T 110 ¢
\ ; ‘_
=S 100

they trace on the ﬁm chart, I'IM been translated into
most of the world's gmgan, printed in thousands of lextbooks
and engineers’ handbooks >
ENTHALPY OF ADDED OR FlE.JECTED MOISTURE RS
08 T—rm—— % QSQS\V '&\.‘\.80
= A@Q% ! |
» B # 5 =
Temparaturs of loa F @Q} > . 1§>:~¥m
] B N ;¢/<—'
< \'lr ®
2 5 : I\' s
iTEESSSSosENSE LN
Temperature F \f\x iy g R i M i
SSSSERNSNaS SYSSENNESASNSA
]D_ y-Bulb 20 25 N 95 100 105
‘emperature F

Bolow 52 F, proparties and enthalpy daviation lines ara for ica.

per pound of dry air
L4
- 025
024 ¥
040
bt 023
- 022
= - 045
~
—t 020
050
- o018
=]
= 055
g s
- 060
I-oi6 G
N = 065
|- 015
=] L— o070
o014
= =05
F o013 — 080
[ E— 085
Lo = o
Hl = 085
Lt 011 = 100
?< )
Sensible
<o Heat
Factor
- 008
=]
- 008
Em 007
- 006
(.
[~ 008
- 004
™ 003
|- 002
I 001
000
110

Chart by: HANDS DOWN SOFTWARE, www.handsdownsoftware.com


Presenter Notes
Presentation Notes
Carrier gave us the instruction to managing the interior climate of our building in 1911!!


.

Simple Dew Point:

Relative
Humidity %

Ambient Air Temperature - Fahrenheit
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Presenter Notes
Presentation Notes
Michael was a waterproofer who was great a stopping leaks. For years, people said he needed to write a book and he did. In that book, he has two principle and the first and most important is the 90%/1% principle. 90% of all water intrusion comes from less than 1% of the building surface.


Direction that moisture travels:



Presenter Notes
Presentation Notes
Michael was a waterproofer who was great a stopping leaks. For years, people said he needed to write a book and he did. In that book, he has two principle and the first and most important is the 90%/1% principle. 90% of all water intrusion comes from less than 1% of the building surface.


Not aligned with the Principle:



Presenter Notes
Presentation Notes
Non-permeable vinyl wallpaper. Would it be a problem is the water didn’t get through in the first place?


Process:

The set of activities that
apply to the subject
being managed.


Presenter Notes
Presentation Notes
Considering that there are so many trades working on one building and few people know how to manage Terminations, Transitions, and Penetration, it is no wonder that 80% of litigation involves water intrusion. That is like say 8 out of 10 cars in the new car lot will not run!!
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Presenter Notes
Presentation Notes
Stone load bearing mass wall supports the floors. Stone curtain mass wall are supported by the floors and have no wall cavity. Stone veneer curtain walls are supported by the floors and have a wall cavity.
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Presenter Notes
Presentation Notes
Church has stone mass wall construction with multiple wythe of brick getting fewer moving upward where the wall support the floors. 20th Century buildings has mass curtain walls supported by the floors. Frank Gehry is brick veneer curtain wall with cavity and  WRB supported by the floors.
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Presentation Notes
Considering that there are so many trades working on one building and few people know how to manage Terminations, Transitions, and Penetration, it is no wonder that 80% of litigation involves water intrusion. That is like say 8 out of 10 cars in the new car lot will not run!!


Property:

The set of elements that
apply to the subject
being managed.


Presenter Notes
Presentation Notes
Considering that there are so many trades working on one building and few people know how to manage Terminations, Transitions, and Penetration, it is no wonder that 80% of litigation involves water intrusion. That is like say 8 out of 10 cars in the new car lot will not run!!


Where and How it is Usage


Presenter Notes
Presentation Notes
What drives our building design is the use of the building relative to keeping the outside out and the inside in:
Natatorium – has high inside humidity.
Data Center – needs to be as cool as possible.
Operation Room – needs to have positively charged air pressure not to draw contaminates.   


tion

omposi/

Ce
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Presentation Notes
We can construct our buildings with materials to meet our Usage.
Thermal pain glass windows
Insulation
Internal Air Barriers


ifecycle

A



Presenter Notes
Presentation Notes
But the Lifecycle of the components affect the usage of the building over time.
Rusted lintels above window that had the weep holes sealed with caulk.
Rusted roof deck because of poorly maintained roof system.
Mold under vinyl wallpaper because fail sealant in the outside wall. 



Composition

Lifecycle

Sustainability
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Presentation Notes
Usage, Composition, and Lifecycle work together to create Sustainability. 


What does this mean for Existing Building?

Gwnership

The building's
purpose is shelter,
but we build them for
financial gain. If it
loses its purpose, it
loses its value both
today and into the
future.

wsset Manager

Managing a portfolio is
about ROI, but timing
is critical. If funds are
not directed timely and
appropriately, revenue
is lost today, with
equity being lost into
the future.

ﬁroperty Manager

A property is a mirror,
but help is needed for a
clear reflection. If the
appropriate resources
are not available now
and for the long term, a
property loses its luster.

ﬁacility Engineer

The building is a
calling, but the right
tools make any job
easier. If the job can’t
be done efficiently, it
typically can’t be
done correctly.


Presenter Notes
Presentation Notes
They must work together as well!! A sperate page showing how they are connected in the process which would be best done with a graphic.

Everyone love the white letters on the red logo!


What does this mean for Existing Building?

G’)ard of Wice Chancellor ﬁhysical Plant ﬁacility Engineer
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Presentation Notes
They must work together as well!! A sperate page showing how they are connected in the process which would be best done with a graphic.

Everyone love the white letters on the red logo!


Power vs. Knowledge — Existing Buildings
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Presentation Notes
Power vs. Knowledge in graphic for Schools, Colleges, and Universities.


Vast majority of Intrusion...

J

is not puddles on the floor!


Presenter Notes
Presentation Notes
Leaks start inside the structure before they appear in the living space as puddles.

Pic #1: mold behind the vinyl wallpaper.
Pic #2: mold in the stud-wall.
Pic #3: rusting of the steel studs and floor plate.


Yesterdays Building Envelope...

is not Today’s Building Envelope!


Presenter Notes
Presentation Notes
Because it is a slow process, we forget that the Building Envelope which was originally designed and constructed into the building is not same Building Envelope we have today. 
Sealed shelf angles will rust.
Sealants around window will need to be replaced.
Roofs require maintenance and eventual replacement.


Tomorrow'’s Building Envelope...

i

is the whole building!


Presenter Notes
Presentation Notes
Tomorrow’s Building Envelope is a whole building approach because you cannot separate the Building Envelope for the internal climate controls. The two, relative to Usage, Composition, and Lifecycle, are intertwined and must work together for proper performance  of the building.   


Building Enclosure leaks...
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Presentation Notes
When components of the Building Envelope are not maintained, the cost are often hidden and grow exponentially:
Through-wall flashing repair - $250 per linear foot and this building had 4,000 linear feet!
Climate Controls – Increased energy use, decreased ability to manage outside contaminants, and difficulty in managing humidity.
Loss of Living-Space – occupancy of the building decrease to poor internal environment, damage to equipment and inventory, and poor appearance.   


The Fatal Funnel:

* Non-revenue generating
space

 Reduction in Maintenance
Funds

* Inefficient building and
systems

* Mold and sick building
syndrome

* Expensive emergency
repairs

* Devaluation of the
property


Presenter Notes
Presentation Notes
The two revenue sources are connected and when they start the downward spiral becomes the Fatale Funnel:
Non-revenue generating space
Mold and sick building syndrome
Expensive emergency repairs
Devaluation due to poor maintenance



This is...
preventable.
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Surfside Condo FL


David Leslie, RWC
President
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