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Per the terms of the Hybrid Micro-Energy Program (HMEP) grant agreement, the three priority renewable energy systems to be evaluated are:

A small scale biomass combined heat and power (CHP) system that can convert wood into heat and power for use in small scale loads including residences, small community facilities, and potentially small communities and/or neighborhoods.

During the fourth quarter of 2010, CCHRC continued to investigate viable paths to advance a small scale biomass CHP demonstration project, while deciding to concurrently prepare a report documenting our findings relating to the small scale biomass CHP industry and our experience searching for a system suitable for practical and economic use in Alaska.  

A ground source heat pump project that includes solar thermal collection to recharge the ground 
During the fourth quarter, CCHRC began collecting and analyzing the data from the ground loop sensors at Weller Elementary School.  Preliminary data shows the natural cooling of the ground as the winter progresses (figure 1).
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Figure 1. Ground temperatures along three temperature strings in the Weller heat pump field and one string in undistributed soil
Our project partner, the Fairbanks North Star Borough School District, continued installing the components of the system.  All of the interior plumbing is in place, as are the solar thermal panels (figure 2).  The heat pump is scheduled to arrive the first week in January, and the system should be complete by the middle of March.
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Figure 2. Solar thermal panels at Weller Elementary School
A combined solar photovoltaic (PV) and wind system integrated into an energy efficient load design.

Fourth quarter activities included a November site visit to perform maintenance on the inverters and to do an overall maintenance and operations check on the solar and wind systems.  A new data acquisition system was installed to improve system evaluation. The importance of winter season operation has been a focus for the fourth quarter. A common winter problem is seen in figure 3, where snow and ice are covering up the solar panels.  Figure 4 shows panels cleaned off and adjusted to a vertical orientation. This orientation not only helps shed snow, but also captures more reflected solar radiation from the snow pack in front of the house.

The hybrid power system is helping reduce the demand on the electrical usage from the village utility grid and has been serving as an active example of wind and solar power for the community residents and other villages in the North Slope Borough. The combination of renewable energy systems and energy efficiency at the Anaktuvuk Pass prototype home is serving as a demonstration of possibilities in sustainable northern shelters, while simultaneously serving as a valuable research platform for sustainable infrastructure that will impact future decisions. Results of the Denali Commission supported HMEP projects will become available on CCHRC's website. 
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Figure 3. The winter maintenance issue of snow cover on solar panels (photo by M. Lilly, November 1, 2010)
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Figure 4.  The solar system has had the panel adjusted to be as vertical as possible and snow/ice was removed. (photo by M. Lilly, November 3, 2010).
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