
Deep Energy Retrofit Measures Verification 

Worcester, MA 

2 
Worcester, MA 
February 28th, 2012 

Deep Energy Retrofit Measures 

Pulling it all together: 
§  Plans (Plan!) 
§  Specification (Specify!) 
§  Verification (Verify!) 
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DER Measures Specification – Be Specific! 

Control Functions Guide Specification 
§  Enclosure: 

Ø Water control 
Ø Air flow control 
Ø Vapor Control 
Ø  Thermal Control 

 
Ø  Mechanical: 

Ø Space heating 
Ø Space cooling 
Ø Ventilation 
Ø Air mixing 
Ø Water heating 
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DER Measures Specification 
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DER Measures Specification 
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DER Measures Specification 
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DER Measures Specification – Being Specific 

§  Communicate the functional intent 
Ø Very difficult to anticipate every condition 
Ø Empowers person in the field: 

Water control   è down and out 
Air flow control   è make connections air tight 
Thermal control è avoid putting bridges through it 
Vapor control    è where is moisture sensitive material? 

   which direction is the vapor drive? 
   do we need to allow diffusion or  
   control it? 
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DER Measures Specification 
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DER Measures Specification 
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DER Measures Specification 
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DER Project Plans 

§  It’s important to have a plan! 
(It’s important to plan) 
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DER Project Plans 
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DER Project Plans 
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Deep Energy Retrofit Measures Verification 

Plan Review - Enclosure 
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Deep Energy Retrofit Measures Verification 
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DER Project Plans 

§  BSC often asks for additional information in 1st 
round review 
Ø  To allow evaluation of whether the plan is sound 

Ø Control functions è transition of control functions 

Ø Give the project team the opportunity to resolve 
approach before construction 

Deep Energy Measure Workshop Deep Energy Retrofit Measures Verification

Neuhauser © buildingcience.com 4 of 20



17 
Worcester, MA 
February 28th, 2012 

DER Project Plans 
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DER Project Plans 
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Deep Energy Retrofit Measures Verification 

bedroom 

bedroom 

bedroom 

bath 

kitchen 
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DER Project Plans 
Example narrative description: 
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DER Project Plans 
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DER Project Plans 
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Staged DER 
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DER Project Plans – Staged DER 

§  Staged DER = Long range planning 
§  We do what we can now 
§  Anticipate where we want to go in the future 
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Staged DER 
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DER Project Plans – Staged DER 

§  Staged DER = Long range planning 
Ø  High performance retrofit measures  

Ø  Connect to existing components  
      Transfer control functions to existing components 
Ø  Anticipate connection to future components 
      Transfer control functions to new components 

Ø  Make the next guys job easier 
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Staged DER 

§  Roof retrofit 
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Staged DER – Roof First 
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Staged DER 
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Staged DER 
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Staged DER 

32 
Worcester, MA 
February 28th, 2012 

Staged DER 
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Staged DER 
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Staged DER 

§  Window Retrofit 
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Staged DER 

§  Window Retrofit 
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Staged DER 
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Deep Energy Retrofit Measures 

Time check 
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Deep Energy Retrofit Measures Verification 

Seen on site 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Significant components not on plans 
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Deep Energy Retrofit Measures Verification 

You’ve got to see it to… 
§  Significant components not on plans 
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Deep Energy Retrofit Measures Verification 

Are you sure you want to do that? 
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Deep Energy Retrofit Measures Verification 

Are you sure you want to do that? 

43 
Worcester, MA 
February 28th, 2012 

Deep Energy Retrofit Measures Verification 

Are you sure you want to 
do that? 
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Deep Energy Retrofit Measures Verification 

§  Inspection of critical details revealed problems in 
existing conditions 

Deep Energy Measure Workshop Deep Energy Retrofit Measures Verification

Neuhauser © buildingcience.com 11 of 20



45 
Worcester, MA 
February 28th, 2012 

Deep Energy Retrofit Measures Verification 

§  Inspection of critical details revealed problems in 
existing conditions 
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Deep Energy Retrofit Measures Verification 

You’ve got to see it to… 
§  Flashing misses 

Deep Energy Retrofit Measures Verification 

Worcester, MA 
February 28th, 2012 47 

Exterior insulation drainage plane is not where 
it used to be 

Deep Energy Retrofit Measures Verification 

Worcester, MA 
February 28th, 2012 48 

Exterior insulation drainage planes 
sequencing: 
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Deep Energy Retrofit Measures Verification 

§  Roof-Wall flashing sequence  
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Deep Energy Retrofit Measures Verification 

You’ve got to see it to… 
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Deep Energy Retrofit Measures Verification 

You’ve got to see it to… 
§  Window flashing 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Window flashing whiffed 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Window flashing whiffed 
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Deep Energy Retrofit Measures Verification 
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§  Window flashing whiffed 
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Deep Energy Retrofit Measures Verification 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Window flashing whiffed 
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Deep Energy Retrofit Measures Verification 
Mock-up makes perfect 

§  Window flashing mock up 
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Deep Energy Retrofit Measures Verification 

Mock-up makes perfect 
§  Window flashing mock up 
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Deep Energy Retrofit Measures Verification 

You’ve got to see it to… 
§  Window flashing saved 

60 
Worcester, MA 
February 28th, 2012 

Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Control function lapses 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Continuity of  
control function 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Control function lapses 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Control function recovery 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Continuity of control functions 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Continuity of control functions 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Deck ledger over everything 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Built up siding detail 
over foam 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Built up siding detail over foam 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Control function transition at base of wall 
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Deep Energy Retrofit Measures Verification 
You’ve got to see it to… 

§  Control function transition at base of wall 

71 
Worcester, MA 
February 28th, 2012 

Deep Energy Retrofit Measures Verification	  

§  4.6 ACH50;  
2129 CFM 50 total;  
1100 CFM 50 through 
floor over basement 

§  7.3 ACH50;  
3590 CFM 50 total;  
1740 CFM 50 through 
floor over basement 
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Belmont, MA 

0.7 ACH 50 
0.06 cfm/sf enclosure 

 
Rigid foam as air barrier, 
“chainsaw” retrofit of 
roof overhangs/eaves, 

blower door tests in 
progress 

Retrofitting Air Barriers 

Quincy, MA 

1.26 ACH 50 
0.11 cfm/sf enclosure 

 
Multiple air barriers 

exterior plus cavity spray 
foam interior, “chainsaw” 

transitions at new and 
existing roofs 

 

Millbury, MA 

1.4 ACH 50 
0.09 cfm/sf enclosure 

 
Rigid foam as air barrier, 
“chainsaw” retrofit of 
roof overhangs/eaves, 

blower door tests in 
progress 

Photo credit: Henry MacLean 
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Retrofitting Interior Air Barriers 

Belchertown, MA 

1.9 ACH 50 
0.12 cfm/sf enclosure 

 
Closed-cell spray foam 

to interior roof, walls, and 
foundation walls. 

 

Photo credit: Dave C. Legg 
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DER Air Leakage Assessment 
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DER Air Leakage Assessment 
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DER Air Leakage Assessment 
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DER Air Leakage Assessment 
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DER Air Leakage Assessment 
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