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NET ZERO ENERGY READY 
HOME IN DILLINGHAM, 
ALASKA

by Tom Marsik, UAF Bristol Bay Campus
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Figure 1. A view of the house from north west. Yes, it does 
have a window on the north side — not a good idea for pas-
sive solar design, but we couldn’t resist putting one there be-
cause of the beautiful mountain view towards the north. The 
majority of our window area is in the south wall. The house 

plus a loft), two bedrooms, one bathroom, and is located in 
Dillingham (about 11,000 heating-degree-day climate).
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also features healthy and environment friendly materials, such as zero VOC paints, 
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insulation (a very environment-friendly type of 
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Figure 3. Conceptual drawing. The basic idea is simple – 
build a small box inside a bigger box, seal the small box in 

insulation, and you will end up with a supertight and superin-
sulated structure. This concept has several advantages: The 
fact that the inside box is basically a stand-alone structure 
minimizes thermal bridging and creates a simple surface that 
can be easily wrapped in plastic, creating an almost perfect 
vapor barrier. Since the plastic is applied on the outside of 
the interior structure, wiring and plumbing can be run without 
puncturing the vapor barrier.

Figure 4. Preliminary blower door test before installing the 

astonishing: 9 cfm at 50 Pa, which translates to about 0.10 
ACH50. It is the tightest house in the U.S. that Energy Con-
servatory (the blower door manufacturer) is aware of!
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It is interesting to point out that our house uses 
-

-

Figure 5. The proportions of supplied heat (as determined 
by a simulation for a typical year). As shown in the chart, the 
majority of the heat comes from internal heat gains (byprod-
uct heat from lighting and appliances, body heat, and solar 
energy coming through the windows and glass door). The in-

comfortably warm, and therefore, a small portion needs to be 
supplied from a heater, which currently is just a small electric 
heater. We are now investigating the possibility of using an 
air-source heat pump to further reduce the already small 
amount of electricity needed for heating.

Total Annual Heat Demand
4,650 kWh (100%)

~ 1,100 kWh
or

~ 3,800 kBtu
or

~ 35 gal
if heated with oil
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Table 1. Annual energy cost of our house as compared to 
an average house in Dillingham.

 Electricity Heating Fuel Total

Average house (5,930 kWh) (700 gal of oil*)
in Dillingham $1,270 $3,990 $5,260

 (3,760 kWh)
Our house $900 None $900

* 700 gallons of oil per year is reported as average for 
rural Alaska; data for Dillingham not available.


