
Tough	
  Act	
  to	
  Follow	
  

DISCLAIMER	
  
I	
  do	
  not	
  represent	
  any	
  insula8on	
  manufacturers	
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I	
  am	
  a	
  recovering	
  architect	
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The	
  Contractor’s	
  Serenity	
  Prayer	
  
God,	
  grant	
  me	
  the	
  serenity	
  to	
  accept	
  the	
  details	
  

I	
  cannot	
  change,	
  

The	
  courage	
  to	
  change	
  the	
  details	
  I	
  can,	
  

And	
  the	
  wisdom	
  to	
  know	
  the	
  difference	
  

(and	
  a	
  big	
  fat	
  warranty	
  budget	
  just	
  in	
  case)	
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`	
  THE	
  GOOD	
  
THE	
  BAD	
  

and	
  	
  
THE	
  UGLY	
  

20	
  

Trust	
  but	
  Verify	
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“If	
  you	
  tell	
  the	
  truth	
  you	
  don’t	
  have	
  to	
  
remember	
  anything”	
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SVR-­‐	
  3rd	
  Day	
  on	
  the	
  Job	
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January	
  4,	
  2008	
  

BTW	
  	
  
“It	
  doesn’t	
  rain	
  
in	
  Sacramento”	
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42	
  

Trust	
  but	
  Verify	
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It	
  was	
  at	
  this	
  point	
  that	
  our	
  
window	
  installaRon	
  crew	
  

(also	
  our	
  framer)	
  refused	
  to	
  
execute	
  the	
  project	
  

Looks	
  like	
  it’s	
  going	
  to	
  be	
  a	
  long	
  weekend	
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“Those	
  tests	
  don’t	
  
count”	
  

Physics	
  is	
  different	
  when	
  the	
  
manufacturer	
  is	
  present	
  

Cladding	
  wasn’t	
  installed	
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Luckily,	
  our	
  design	
  team	
  rushed	
  to	
  the	
  
rescue	
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Luckily,	
  our	
  design	
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30%	
  of	
  ‘remediated”	
  windows	
  were	
  
rejected	
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Total	
  numbers	
  of	
  windows	
  tested	
  
294	
  

Number	
  of	
  windows	
  that	
  failed	
  
32	
  

(10.8%)	
  

Number	
  of	
  windows	
  that	
  failed	
  again	
  
9	
  

(28.1%)	
  

Total	
  numbers	
  of	
  windows	
  tested	
  
294	
  

Number	
  of	
  windows	
  that	
  failed	
  
32	
  

(10.8%)	
  

Number	
  of	
  windows	
  that	
  failed	
  again	
  
9	
  

(28.1%)	
  

Total	
  number	
  of	
  installa8on	
  
failures	
  

1	
  
(.3%)	
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91	
  

Nineteenth Annual Building Science Symposium August 3, 2015

Houston 39 of 143



Nineteenth Annual Building Science Symposium August 3, 2015

Houston 40 of 143



No	
  Tin	
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Two	
  sides	
  to	
  every	
  story	
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University	
  of	
  Idaho	
  Kibbie	
  Dome	
  
•  Life	
  Safety	
  Upgrade	
  to	
  an	
  
Essen8al	
  Facility	
  

•  Fire	
  safety	
  
•  Egress	
  
•  Smoke	
  Evacua8on	
  

•  Opsis	
  Architects	
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MulR-­‐Purpose	
  Facility	
  

More	
  than	
  just	
  football	
  

MulR-­‐Purpose	
  Facility	
  
	
  Special	
  Events	
  
•  Jazz	
  FesRval	
  
•  Commencement	
  
•  Home	
  &	
  Garden	
  Show	
  
•  Concerts	
  
•  RV	
  Show	
  
•  Basketball	
  
•  General	
  educaRon	
  courses	
  
•  Intramurals	
  
•  Student	
  recreaRon	
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HeaRng	
  climate	
  8	
  months	
  
of	
  the	
  year-­‐	
  	
  

with	
  lots	
  of	
  wind	
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Code	
  Compliance	
  Audit	
  Results	
  

•  Building	
  Design	
  
	
  Wood	
  ConstrucRon	
  does	
  not	
  meet	
  code	
  for	
  assembly	
  occupancy	
  

•  Egress	
  

	
  Occupant	
  Load	
  –	
  16,000	
  

	
  Aisles	
  	
  24%	
  required	
  width	
  

	
  Doors	
  58%	
  of	
  required	
  width	
  
•  Fire	
  DetecRon	
  /	
  Suppression	
  

	
  No	
  Sprinklers	
  in	
  Concealed	
  Truss	
  Space	
  

•  Smoke	
  Control	
  	
  	
  

	
  None	
  ExisRng	
  

•  Structural	
  
	
  Sound	
  Structure	
  	
  

exit	
  doors	
  to	
  nowhere	
  

Wood	
  ConstrucRon	
  	
  
•  Concealed	
  Space	
  in	
  Truss	
  
•  Occupancy	
  /	
  Building	
  Type	
  
•  Wood	
  End	
  Walls	
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new	
  exit	
  towers	
  
from	
  below	
  grade	
  
field	
  

new	
  stairs	
  to	
  
somewhere	
  

new	
  stairs	
  to	
  field	
  

new	
  exit	
  doors	
  to	
  
east	
  end	
  

Egress	
  Issues	
  

exit	
  doors	
  to	
  nowhere	
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No	
  smoke	
  control	
  

Tenability Criteria Metric Units English Units 

Visibility 10 meters 33 feet 

Temperature 60C 140F 

Toxicity (CO) 1,000 ppm 1,000 ppm 1,000	
  ppm	
  CO	
  <	
  30%	
  COHb	
  

CriRcal	
  Temp	
  Isosurface	
  

DaylighRng	
  Study	
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2	
  

Improved	
  Smoke	
  EvacuaRon	
  
Improved	
  DaylighRng	
  	
  

Improved	
  Thermal	
  Control	
  
Improved	
  Air	
  Control	
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Improved	
  Smoke	
  EvacuaRon	
  
Improved	
  DaylighRng	
  	
  

Improved	
  Thermal	
  Control	
  
Improved	
  Air	
  Control	
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-­‐48%	
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-­‐25%	
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HATFIELD	
  PRESERVATION	
  PROJECT	
  
Structural	
  and	
  Energy	
  Upgrades	
  	
  

to	
  an	
  Historic	
  Structure	
  

Central	
  City	
  Concern	
  
KASA	
  Architects	
  
Green	
  Hammer	
  
Walsh	
  Construc8on	
  

WHY THE CONCERN? 
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MARK O. HATFIELD BUILDING 
Deep Energy Retrofit 

• 106 S.R.O Units 
• 43,964 sq.ft. 
• 8 Floors 
• Shared Bathrooms 
• Shared Kitchens  

Location 
MARK O. HATFIELD BUILDING 
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• Structural	
  Frame	
  
• Windows	
  
• HeaRng	
  System	
  

MARK O. HATFIELD BUILDING 
Basic Building Design 

• Window	
  to	
  Wall	
  RaRo	
  
• Thermal	
  Bridging	
  
• Frame	
  
• Windows	
  

MARK O. HATFIELD BUILDING 
Envelope 
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• Inefficient	
  Boiler	
  

MARK O. HATFIELD BUILDING 
Mechanical 

• Inefficient	
  Radiators	
  

MARK O. HATFIELD BUILDING 
Mechanical 
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PASSIVE HOUSE FEASIBILITY 
A Phased Approach to Deep Energy Retrofits  

BIG PICTURE PLANNING 
The Ideal Package 

Nineteenth Annual Building Science Symposium August 3, 2015

Houston 72 of 143



ASSEMBLY OPTIONS 

ENVELOPE PERFORMANCE STUDY 
Annual Heating EUI (Source: Green Hammer) 
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COMPLETED PROJECT SCOPE 
Phase 01 

• Single pane windows replaced with Cascadia 
triple pane windows 
• Windows and flashing designed to anticipate 
EIFS at a later date 
• Mechanical ventilation designed to anticipate 
HRV at a later date 
• Heating disconnected from oversized boiler and 
switched to unit electric heaters with connection to 
window watchers 
• Installed new high efficiency DHW Heaters 
• Concrete repair and air sealing 
• Lighting upgrade in common areas (T12’s to T8’s 
and occupancy sensors) 

Challenges	
  
• Site	
  Access	
  

• Safety	
  
• Contract	
  Structure	
  
• Size	
  of	
  Windows	
  

• Unit	
  Access/Timing	
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Challenges	
  
• Site	
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Air	
  Leakage	
  TesRng	
  of	
  Mockup	
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July 2011 
PERFORMANCE 

July 2013 
PERFORMANCE 
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January 2012 
PERFORMANCE 

January 2013 
PERFORMANCE 
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Dollars Per Occupant Per Year 
PERFORMANCE 

Dollars Per Year (Whole Building) 

Before Rehab: $770 
After Rehab: $530 
Savings: $240 

Before Rehab: $81,620 
After Rehab: $56,224 
Savings: $25,396 

Percent Savings in Dollars Per Year: 31% 

Sustained	
  energy	
  reducRon	
  of	
  45%	
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The	
  vision	
  and	
  commitment	
  came	
  from	
  
REACH	
  Community	
  Development.	
  REACH	
  has	
  
a	
  goal	
  of	
  providing	
  not	
  just	
  affordable	
  
housing,	
  but	
  also	
  “affordable	
  living”	
  
opportuni8es—which	
  means	
  reducing	
  the	
  
total	
  cost	
  to	
  residents	
  of	
  rent,	
  u8li8es,	
  
transporta8on	
  and	
  food.	
  Aeer	
  seeing	
  Passive	
  
House	
  projects	
  in	
  Europe,	
  REACH’s	
  former	
  
execu8ve	
  director	
  got	
  excited	
  about	
  bringing	
  
the	
  idea	
  to	
  the	
  U.S.,	
  and	
  REACH	
  included	
  it	
  as	
  
a	
  goal	
  in	
  its	
  current	
  five-­‐year	
  strategic	
  plan.	
  	
  

Orchards	
  at	
  Orenco	
  
Passive	
  House	
  ConstrucRon	
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Design	
  Stage	
  Interface	
  
REACH/Ankrom/WCC	
  

Courtesy	
  Ankrom	
  Moisan	
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Courtesy	
  Ankrom	
  Moisan	
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Design	
  Stage	
  Interface	
  
REACH/Ankrom/WCC	
  

ConstrucRon	
  Documents	
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ConstrucRon	
  Stage	
  Interface	
  
REACH/Ankrom/WCC	
  

Building	
  Envelope	
  CoordinaRon	
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ConstrucRon	
  Stage	
  Interface	
  
REACH/Ankrom/WCC	
  

Mock	
  Up	
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MISTAKE	
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ConstrucRon	
  Process	
  
WCC/Subs	
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