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Design



Ludlow, Vermont

Design Criteria
▪ Passive House
▪ No Fuel Burned
▪ Thermal Comfort



Site
Plan



First
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PHIUS Core 2021
Single -Family



PHIUS Core 2021
Single -Family

▪ 4 Bedroom
▪ 2.5 Bathrooms
▪ Open Living/Dining/Kitchen

▪ Floor area:   1,621 sf
▪ Enclosed Volume:  20,840 cf
▪ Net Volume:   12,386.5 cf
▪ Total Area Envelope:  4,594.7 sf
▪ Envelope area/ iCFA : 2.835



Building Section
Thermal Performance

▪ Roof       R -84
▪ Walls       R -50
▪ Foundation R -21
▪ Floor       R -33
▪ Windows     R -10±

-U COG       0.092
-U Frame         0.15

▪ Airtightness  0.05 CFM 50 /SF
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Total Heating
& Cooling Demand



Energy
Balance

Length of Heating Period – 273 days/yr



Heat Pump
Performance

▪ Heat Pump Criteria -  The 
outdoor unit is to be 
inverter -driven with at least 
18 SEER, capable of 
providing heat at -13°F

▪ Solution -  Installed a single -
zone ducted split system 
heat pump – 2 ton , 20 SEER, 
capable of providing heat at 
-22 °F
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Challenges
1. Not enough space
2. Stratification
3. Electric Back -up



Floor Plan 
Mechanical Room
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Ductwork



Ductwork



Heat Pump Hot Water Heater



Electric Back -up



Completion











































Thank you
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