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Overview

Family of 4
900 sq. ft. of above-grade living space
Full basement

Current energy use:
— 550 gallons oil for heat & DHW
— Approx. 98K Btu/sf/yr total energy usage



Passive House Retrofit

Most rigorous building energy standard
In the world

Small house Is worst case for PH SHD
New Home PH standard, not EnerPHit
Severe budget restriction



First floor

Second floor



Project objectives

Retrofit to Passive House standards
Use almost 100% cellulose

Minimal usage of foam insulation
Add architectural interest



Tree coverage to south









Basement & mechanicals
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Sequence



Sill iInsulation

e http://building.dow.com/na/en/products/insulation/highload100.htm




Seqguence, continued



Seqguence, continued



Current house

Neighborhood vernacular



Preliminary budget (a work In progress)

Note no profit & overhead added to these numbers yet



PHPP

o Impact of “Cape” style geometry
o Effect of orientation
o Wall & roof thickness



“Cape” style geometry

e Couldn’t easily make PHPP work except
by including basement in treated floor
area...

e Or adding a dormer:



Effect of orientation

windows Losses Gains Space heat
demand

Base case 6554 9156 4.34

(south)

45° 6554 8268 5.17

(southwest)

90° 6554 6425 6.30

(west)




Walls & roof (first pass)

* Thicknesses include existing structure
— Above-grade walls: R54 - 20.5”
— Roof: R90 - 27.5”
— Foundation walls: R51- 23.5”
— Slab: R54 — 20.0”




