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Overview of Presentation

ÅBrief Overview of Passive House

ÅPH Air Tightness Requirements

ÅDesign Phase

ÅConstruction Phase QA/QC

ÅCase Studies

ïThe House at Cornell Tech

ïSt. John Neumann

ïBeach Green North
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What is Passive House (PH)?

ÅPH is a building standard

ÅThe most rigorous energy efficiency 

certification available 

ÅPerformance based approach 

ÅAttention to insulation continuity and 

reduction of thermal bridges

ÅEmphasis on balanced ventilation
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What can be certified PH?
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Passive House Criteria

Criteria Threshold

Space heating/cooling demand 4.75 kBtu/ft 2 yr

Whole building energy demand* 38.0 kBtu/ft 2 yr

Air infiltration 0.6 ACH@50**

Frequency of overheating*** <10%

* Source

** PHI Limit

*** Must not be exceeded if no mechanical cooling is present.
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PH Design Principles

Å Continuous Insulation

Å Minimize Thermal Bridging

Å Airtight Construction

Å Energy Recovery Ventilation

Å Optimal Solar Orientation and Shading

The SURE House 

Winner of the 2015 

D.O.E. Solar Decathlon

www.surehouse.org
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PH AIR TIGHTNESS 

REQUIREMENTS
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PHI vs PHIUS: Differences
Requirement PHI PHIUS Notes

Comfort criteria Mandatory Recommended Leads to triple pane 

windows in NYC for PHI

Whole building 

energy demand

/ft 2 of conditioned envelope /person

Heating demand Same for all climates Changes based on 

climate

Cooling demand Changes based on latent 

load from climate and 

occupant density & internal 

loads

Changes based on 

climate, sensible only

Temporary adjustment 

being allowed for cooling 

demand by PHIUS

Air Tightness 0.6 ACH50 required / 0.033 

cfm/ft2 of façade 

recommended for large 

buildings

0.08 cfm/ft2 of façade for 

6+ stories & non -

combustible, 0.05 cfm /ft2 

for all others

Ventilation Not a lot of approved ERVs in 

US

Approve a lot more ERVs

Cooling & Heating 

Loads

Can certify based on 

demand or load

Must meet both demand 

and load thresholds

Can be difficult to meet 

both
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Air Tightness

ÅRequirement:  < 0.6 ACH@50

ÅWhat does this mean? 

ï@50 refers to 50 pascals pressure difference 
between indoors and out during a blower door 
test, å 20mph wind on all sides of house

ï0.6 ACH50 = 5 times tighter than ENERGY STAR ®

ÅMethod A and Method B Testing 

ïA: Configures building to operation during the 
heating and cooling seasons 

ïB: Any intentional openings in the

building envelope are sealed 
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Blower Door Testing

ÅBasic Components
ïGauge 

(manometer)

ïShroud

ïFrame

ïFan
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DESIGN PHASE
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PH Design Phase Process

Schematic Design: 1 -2 months

Å Feasibility Analysis & Recommendations ðseveral iterations

100 % DD: 3-6 months

Å Pre-Construction Energy Calculations ð1st detailed model

50% CD: 2-3 months

Å Update Model & Start THERM Modeling

Å Air Barrier Review, QA/QC Checklists & Blower Door Test Plan

100% CD: 

Å Pre-Construction Energy Calculations & THERM Modeling

Å Update Air Barrier Review, QA/QC Checklists & Blower Door 

Test Plan

Å Pre-Certification Submittal to Certifying Body
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PH Design Phase

14



Continuous Insulation & Air Barrier
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Continuous Insulation & Air Barrier

1. Roof slab

2. Interior Gyp on 

Exterior Walls 

3. Foundation 

Slab
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Air Barrier Details

ÅAir barrier continuity

ïHigh attention to the 

details

ÅInsulation continuity

ïThermal bridge 

mitigation
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QA/QC Checklists
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