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Modeling Exercise 
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Assumptions 

Marc Rosenbaum, PE – South Mountain Company – Martha’s Vineyard, MA 

• Concord, NH weather and insolation 

• 24’x36’ 2-1/2 story house, full basement, unshaded facing south, 

some shading on east and west 

• Windows/doors - 221 ft2 S; 51 ft2 N; 30 ft2 E and W 

• Windows/doors 70% glazed area; SHGC 0.585 

• No cooling loads modeled 

• Ventilation 75 CFM at 75% effectiveness 

• DHW with HPWH COP 2.5; 45 gpd; 2 kWh/day standby loss 

• DHW energy taken from the house added to DHW load 

• House heated with heat pump COP 2.5  

• Plug/light/ appliances 400 kWh/month, 50% offsets heat load 



11 Cases 
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  Wall R Basement R Roof R Window/Door R CFM50/ft2 

Code  15 10 40 3.2 0.19 

1 15 10 40 5.5 0.05 

2 30 20 40 5.5 0.05 

3 40 20 40 5.5 0.05 

4 40 30 40 5.5 0.05 

5 40 30 60 5.5 0.05 

6 40 30 60 7.0 0.05 

7 40 30 60 5.5 0.025 

8 40 30 60 7.0 0.025 

9 60 30 60 7.0 0.025 

10 60 30 90 7.0 0.025 



Code 

Marc Rosenbaum, PE – South Mountain Company – Martha’s Vineyard, MA 

Design Heat Loss, BTU/hour   42,364 

Annual Heating Consumption, kWh    5,731 

Annual Total Energy, kWh   12,378 



Case 1 

Marc Rosenbaum, PE – South Mountain Company – Martha’s Vineyard, MA 

Design Heat Loss, BTU/hour   27,354 

Annual Heating Consumption, kWh    4,002 

Annual Total Energy, kWh   10,650 
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Case 2 
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Design Heat Loss, BTU/hour   20,442 

Annual Heating Consumption, kWh    2,156 

Annual Total Energy, kWh     8,804 
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Cases – Design Heat Loss  
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20442  19138  18336  17670  16713  15563  14606  13301  12857  



Cases – Annual Heating/Total Energy  
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2,156 1,817 1,641 1,477 1,254 1,360 1,143 863 774 
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Annual Loads by Case, kWh 
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Time Constant -10 Hour coast down  
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Time Constant – coast down to 50F  
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Zero Energy… 
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Marc Rosenbaum, P.E.   

South Mountain Company   

West Tisbury, MA 

Thank You 


