Research Results:
Monitoring a Quartet
of Houses

CARBNEWS

A MONTHLY UPDATE ON SWA'S PARTICIPATION IN THE U.S. DEPARTMENT OF ENERGY'S BUILDING AMERICA PROGRAM

Consortivm for Advanced Residential Buildings Vol. 10, No. 3 September 2006

CARB team member Davis Energy Group, in collaboration with the Building In-
dustry Research Alliance (BIRA) and the National Renewable Energy Labora-
tory (NREL) is evaluating the performance of four unigue mechanical system de-
signs in four identical homes built in the extreme hot climate of Borrego Springs,
California. Three of the houses have unique wall systems that can influence me-
chanical system performance: advanced framing (2x6s); Dow T-Mass (a precast
concrete-foam-concrete sandwich); and structural insulated panels (SIPs). Me-
chanical systems being evaluated include advanced evaporative cooling, evapora-
tive condensing, ventilation cooling, and both forced air and radiant distribution. So
far, the study is shedding light on mechanical-building envelope interactions such
as the impact of mass walls on evaporative cooling performance and moisture
transport in the various wall systems. The ability of the dual cooling systems
(evaporative and vapor compression) used in three of the houses to address the
local hot-dry and hot-humid (monsoon) climate conditions are also being evaluated.
Different mechanical systems have been installed in each house. Of the
four, only one is occupied to date. The system in one of the houses uses the cool-
ing tower of an evaporative condenser as the chilled water source for cooling the
concrete slab floor, thereby reducing air conditioning load. This system has been
operational since early May. The graph below shows a week of floor cooling opera-
tion. On May 4, daytime outdoor temperatures did not get above 80 degrees
(roughly 70 degrees wet bulb temperature) so the floor cooling system operated
throughout the day. Average cooling delivered to the floor during this period was
75,000 Btu/day with an average EER of 14 and a peak delivery of 8000 Btuh. As
the summer progressed, system operation was limited to night-time periods when
the outdoor temperature was below 82°F, and there were numerous nights when
the system did not operate because of elevated nighttime temperatures. Monitoring
began in May of 2006 and will continue through the summer of 2007. It is expected
that total source energy savings compared to the Building America Benchmark
will exceed 70% for all four houses, including the contribution from PV systems.
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Native American The Community Development Corporation of Utah (CDC), a long-time
Housing in Utah CARB partner, will be working with CARB and the U.S. Department of
Housing and Urban Development (HUD) on a new project to develop en-
ergy-efficient, sustainable homes for the Navajo reservation located in south-
eastern Utah. One of the major challenges will be to overcome problems

! stemming from limited access to public utilities. As part of the three-year pro-
ject, University of Utah College of Architecture and Planning graduate
students were given the task of designing and building three prototype

. homes under the supervision of professor and architect Hank Louis. SWA will
gather information learned from the experiences of former DesignBuildBluff
students and other similar projects, then make recommendations to the new
students on how to incorporate this information. DesignBuildBluff is a com-
munity of architecture graduate students from the college that gather in Bluff,
Utah for the spring semester each year. A house is designed and built by this
group for a family on the Navajo Reservation in the
four corners area of Southwest U.S. Whenever possi-
ble, natural building methods and non-traditional ma-
terials are used, such as rammed-earth walls (right),
made of compressed sand and clay. Rammed-earth
walls act as a thermal mass that stores heat entering
the house through windows. After sundown, the
stored heat disperses throughout the house, keeping
it warm through the cold desert night. SWA will pro-
vide energy consulting services, particularly in regard
to off-the-grid energy sources, as well as new technology products to en-
hance energy efficiency. The goal is to take lessons learned from the three
prototypes to provide more energy-efficient Native American housing.

A Mighty Wind Hurricanes have been big news lately and SWA has been on the leading edge
of investigating storm-related failures, and in developing strategies for harden-
ing houses to better stand up against those failures. As hurricanes are most fre-
quent and severe in the Southern U.S., the “hot-humid” climate zone has been
one focus of SWA’s Building America work on residential energy-efficiency.
CARB wanted to know how to accomplish both storm-resistance and energy-
efficiency. On August 22 in Sarasota, Florida, CARB assembled 30 of the coun-
try’s leading thinkers on both topics for a day-long “Expert Meeting” to find con-
sensus, difference of opinion, state-of-the-art solutions, future research needed,
as well as market and technology obstacles. One major consensus point was
the effectiveness of newer building codes in limiting structural failure due to hur-
ricane strength wind-loading, and the ineffectiveness of the codes in limiting wa-
ter damage. Also, most agreed strategies for hurricane resistance and energy-
efficiency are compatible. Shortly after the Expert Meeting, SWA's Bill Zoeller
(left) appeared on the FOX television network’s “FOX and Friends” to talk about
hurricane resistance. To view a video clip of Zoeller’s interview, click here.
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