
7 .  

L 
ORNL/CP-97541 

Residential Energy-Efficiency Retrofit Projects 
at Two Universities, 

Overview 

Robert Wendt (Oak Ridge National Laboratory) 

Frank Bosworth (Southern University) 

- > ? ? ?  -7 
I --i i L 

3 %  Levi Lipscumb (Morgan State University) 
l i  ~ i_, L _ ,  tj A?” L ”, L, 

managed by 
Lockheed Martm Energy Research, Corp., 

for the 
U. S .  Department of Energy 

under contract DE-AC05-960R22464 

~ f l c  QTJ- ma?EcW 1 

Prepared for the 
Selected Readings 

Affordable Comfort Conference 
May 4-9, 1998 

Madison, Wisconsin 

Prepared by the 
Oak Ridge National Laboratory 

Oak Ridge, Tennessee 37831-6285 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied. or 
assumes any legal liability or responsibility for the accuracy, completeness. or use- 
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed henin do not necessarily state or 
reflect those of the United States Government or any agency thereof. 
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INTRODUCI'ION 

Two recent U.S. Department of Energy (DOE), Office of Buildings Technology, State and 
Community Programs (BTS) projects are investigating high-performance, residential energy- 
efficiency retrofit measures in indigenous housing types. These projects are studying and testing 
high-performance, energy-efficiency retrofits that will optimize envelope improvements, equipment 
improvements, and operational improvements to the cost-effective level (not just code minimums). 
They Will provide an opportunity to design, implement, and evaluate energy efficiency 
improvements related to the rehabilitation of culturally significant residential units under "real 
world" conditions. Each project will establish a cooperative venture between the individual 
University, a community development organization, home builders/remodelers, and utilities and 
other governmental agencies to accomplish the rehabilitation of residential units. Three 
residential units will be rehabilitated in each location. 

BACKGROUND 

The two projects are part of DOE'S Historic Black Colleges and Universities (HBCU) Program 
managed by the Oak Ridge National Laboratory (ORNL), Buildings Technology Center. The 
Center also provides technical support and on site academic opportunities to HBCUs. 

The goals of the program are to support the objectives of DOE'S Office of Building Technology, 
State and Community Programs (BTS) while fostering the development of minority students in 
the area of building energy efficiency, strengthening the HBCU's ability to teach and accomplish 
research in building energy efficiency, and identifying promising minority candidates for possible 
future employment in the buildings industry. 

One project, at Morgan State University, Baltimore, Maryland, will address single family row 
houses, a very common, older housing type within the city. Similar housing is also found in many 
of the major cities in the northeastern portion of the U.S. The other project, at Southern 
University and A&M College, Baton Rouge, Louisiana, will address the "shotgun" on piers style of 
older single family and duplex housing. This type of house is very common both within Baton 
Rouge and the south central region of the US. 

While differing in housing style, the projects share housing that has these common characteristics: 
a 
a 
a 

a 
a 

Small, single family dwelling units, 
Older, built before energy efficiency measures were common place, 
Ready for rehabilitation, currently being addressed by community development 
corporations, 
Major source of housing for minorities in the locale, and 
Constitutes an indigenous style that reflects the cultural heritage of the locale. 



BALTIMORE - ROW HOUSE PROJECT 

Three existing "row house" residences, located across the street from Johns Hopkins Medical 
Center in Baltimore (Figures 1. & 2.) are planned for rehabilitation under this project. 
Rehabilitation of these units is expected to occur in the summer of 1998. About nine hundred 
row houses have been identified as current candidates for rehabilitation in Baltimore and could 
benefit from the findings of this project. 

There is high expectation that the project will enhance the development of a sustainable 
community in which a healthy economy supports both the quality of human life and ecological 
systems. Officials of the Johns Hopkins Medical Institution feel that the project will provide 
affordable, energy-efficient, housing for their employees and further assist in stabilizing the 
community. The 15 member Community Action Coalition board is expecting extensive 
employment of current community residents by the rehabilitation contractors. This will enhance 
the ability of the board to achieve its economic development objectives. 

The "white stepped" rowhouses of Baltimore were built during the early part of the century. They 
contain approximately 1400 ft2 of living space on their two floors plus a 275 ft2 basement. They 
have been home to blue collar working class residents. Typical construction includes brick 
exterior walls (some with an artificial stone sheathing), low-slope built-up roofing over a wood 
deck, single pane wood framed windows, and old low-efficiency heating systems. The exterior 
walls are uninsulated, and the roof contains little or no insulation as well. 

The units selected for this project will be totally gutted and rehabilitated. The project will 
provide an opportunity to determine, demonstrate, and monitor the optimum energy efficient 
building practices for this type of unit in the climate of the mid-Atlantic region. This project will 
also assess the impact on the local economy of the widespread application of the retrofit 
improvements throughout the city. This analysis will project the number and type of local jobs 
and community-based businesses that can be created through the large-scale application of the 
retrofit technologies and practices. 

The Project team of University faculty and students is supplemented by an Advisory Team of 
officials from the local energy utility, the State Energy Administration, community leadership, and 
personnel from the DOE national laboratories. 

One of the co-principal investigators, John Chalk, AIA, and the lead design student, Andre 
Johnson, will present the latest information on the conceptual design of the project at the 
Affordable Comfort Conference during the session entitled, "Sustainability 'From the Ground up': 
Student Contributions to Affordable Housing". 

BATON ROUGE - "SHOTGUN" ON PIERS PROJECT 

The shotgun on piers residences (Figures 3. & 4.) share common physical characteristics with 
many pre-1950s residences built in this region. Therefore, the potential application of the 
findings of this project extend well beyond Baton Rouge and environs. 

The shotgun house is generally considered to be a major African-American architectural addition 
to the vernacular architecture of the U.S. It is typified by its long, narrow construction. The 
other defining characteristic of these units is that they are raised above grade (2 to 3 ft.) on 
concrete or masonry piers so that air is free to circulate under the house. Many of these 



dwellings were built in the first half of this century, though some may date back to the 1800s. 
These single story, wood framed buildings are typically 20 to 30 ft. wide and 50 to 80 ft. long. 
The exterior wall is generally batten, horizontal lapped, or sawmill pine siding. These units 
typically contain little or no insulation in the attic, exterior walls, or exposed flooring. A common 
space heating system is an unvented gas fired floor furnace. Air conditioning, if it exists, is 
provided by window units. 

The specific properties to be rehabilitated for this project were not as yet identified at the writing 
of this paper. Therefore it is not known whether they will be totally gutted and rehabilitated or 
receive only moderate rehabilitation. The project will provide an opportunity to determine, 
demonstrate, and monitor the optimum energy efficient building practices for this type of unit in 
the climate of the south central region. 

In addition to the principal investigators and students on the project, a Project Advisory Team has 
been established. An initial meeting was held with all the participants in December 1997. In 
addition to the University, participants included the community development corporation, building 
code officials from Baton Rouge, the local utility, and the state energy office. Many beneficial 
relationships and offers of help were established at the meeting. 

The principal investigator, Dr. Adenrele Awotona, and the lead design student, Adonis Woods, 
will present the conceptual design of the project at the Affordable Comfort Conference session 
noted earlier. 

Dr. James Cavallo, Argonne National Laboratory is a key technical advisor to the projects and 
was largely responsible for their identification and initial development. DOE Headquarters staff, 
including Richard Karney, Michael Myers, Richard Orrison, and William Raup, have provided 
programmatic leadership or funding support to the projects. 
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Captions: 

Figure 1. One of three typical Baltimore rowhouses (with boarded windows) to be rehabilitated 
as part of a DOE project at Morgan State University. 

Figure 2. The rowhouse project is strategically located directly across the street from Johns 
Hopkins Medical Center in Baltimore. In addition to the high visibility of the location, medical 
center staff are expected to become residents of the rehabilitated houses. 

Figure 3. This pair of typical "shotgun" on piers houses is similar to the units to be rehabilitated 
as part of the DOE project with Southern University. 

Figure 4. Numerous other older housing types in Baton Rouge share many common 
characteristics with the houses in the Southern University project. It is expected that the findings 
will be broadly applicable to the entire region. 
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