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“This educational offering is recognized by the
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For additional continuing education approvals,
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Learning Objectives

e The Passive House building energy standards
e Residential Passive House retrofit design

e Strategies, materials and systems

e Challenges & Opportunities

e Certification
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Introduction



EnerPHit

Quality-Approved

Energy Retrofit with

Passive House Components
Dr. Wolfgang Feist
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The
Passive House Standard
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Passivhaus - Passive House

C;
EnerPHit v~

O

Quality-Approved

Energy Retrofit with

Passive House Components
Dr. Wolfgang Feist

- Low Energy
o Building

“A rigorous, voluntary building energy standard
focusing on highest energy efficiency and quality of life
at low operating cost.”
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Passive House in 90 Seconds

Video: Hans-Jorn Eich
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The Path to Ultimate Sustainability
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Global Climate Specificity

New Zealand

lllustration © Passive House Institute
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Climate-Specific Requirements

Climate
zone
according
to PHPP
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Energy Modeling
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Basic Concept

Conservation first
= Minimize losses

= Maximize (free) gains
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Active vs. Passive

Active: 25-125 kBtu/(sf yr) ;| Passive: 4.75 kBtu/(sf yr]

85 - 450 kWh/(m? a), typically found in the U.S. : 15kWh/[m?2 a), maximum target
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Source: Krapmeier & Dréssler 2001



Energy Footprint

@ Heating (active)

@ Hot water (active)
Cooling (active)
Household Electricity

() Heat & hot water [passive)

Code Passive House

= up to 95% less heating energy
: = 50 to 75% less total energy
1ntep



Metrics

Energy per Square Foot and Year

Gas mileage for buildings.
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Space Conditioning Energy Targets

§) < 4.75 kBtu/(sfyr)

< 15kWh/(m?2 a)

s ] < 9.5 kBtu/lsfyr)

< 30kWh/(m?2 a)
")" < 7.9 kBtu/(sf yr]
< 25kWh/(m?2 a)

Total energy used to heat or cool a building.
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Source Energy Targets

!O,) < 38 kBtu/(sfyr]

B oS 120kWh/(m2 a}

Building

et varies
<120 kWh/[m2 a) + ((QH - 15 kWh/[m2 a)) * 1.2}

Total energy used to heat or cool a building.
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Heating Load Target (suggested]

) <3.17 Btu/(h sf]

< 10W/m?2

Heating energy can be supplied through ventilation system.
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Airtightness Targets

) <0.6 ACHs

B
2. <1.0 ACHsg

Passive House Components

Measured with a blower door in the field.
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Component Targets

e Maximum U-values
e Minimum R-values
e SHGC reguirements

e Minimum heat-recovery rates

EnerPHit offers a Component Track.
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Component Targets

Climate zone

_Hygiene' [  Comfort®
Min. Max. thermal transfer

. s—— coefficient
factor

—I:l!

_____Arctic____ [ 080 _]0.45]0.50/0.60/0.35

Cold 0.75 0.65 0.70 0.80 0.50
Cool-temperate 0.70 0 85 1 OO 1 10 0 65

1210 1520




Predictable Outcome & Measurable Results
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Passive House Planning Package - PHPP
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Key Benefits



Highest Comfort




Superior Indoor Environmental Quality
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Ecology and Resource Efficiency

Image Source: dreamstime.com



http://dreamstime.com

Cheapest Life Cycle Cost
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The
MinnePHit Project




Where are we?
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