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PROJECT ABSTRACT


This research funding will support the research and fabrication of a prototype daylighting luminaire that will maximize natural daylighting sufficient for required indoor tasks while minimizing heat gain to reduce the energy consumption of a building.  Daylight Waveguide Design,
 Color Temperature Compensation and Artificial Light Supplementation
 are the research strategies to be used in developing this luminaire.  No commercially viable product exists to introduce natural daylight into the interior of a building, nor one that maintains a uniform ambient lighting level.


Our vision is to provide uniform ambient daylight to the interior of a building with a commercially-available luminaire regardless of weather conditions:  quality light to support health and well-being, promote productivity, increase visual acuity, reduce energy consumption and deliver better metrics for building performance.


This research is collaboration between the Westphal College of Media Arts and Design and a university-wide interdisciplinary group of students in tandem with BAU Architecture, Lighting Design Collaborative and Future Lighting Solutions.  The research project is for the Drexel Smart House (DSH), a student-led, multidisciplinary project to construct an urban home to serve as a sustainable, evolving community, exploring cutting-edge design and technology.


This research initiative will dovetail into international efforts to reduce energy consumption and reliance on fossil fuels; will support national efforts to meet the 2010 Imperative,
 which is to achieve complete ecological literacy in design education and to achieve a carbon-neutral design school campus;
 and will lead toward meeting the 2030 Challenge,
 which is to achieve Carbon-neutral buildings by the year 2030.  

PROJECTED OUTCOMES


The Upjohn Research Initiative will be the first step in the plan to establish an architecture research initiative in the Westphal College of Media Arts and Design and will inaugurate a research track in smart building design at the University.  The University has donated to the Drexel Smart House (DSH) an abandoned three-story stone twin in the heart of Powelton Village, a neighborhood in need of revitalization adjacent to Drexel’s University City Campus—an urban initiative that this project will support once the building has been renovated and is occupied by student scientists researching smart building products.  The University has also donated a 2,500 SF laboratory, which will be renovated once the DSH has acquired funded research.  The smart building designs researched in the laboratory will be implemented in the DSH building.

The Drexel Smart House will be submitting a Product Innovation Grant proposal to the Green Building Alliance (GBA) later this month.  This grant is specifically intended to support technology transfer to the greater construction sector and to spur economic growth in Pennsylvania, with the goal of positioning the Commonwealth as a national leader in the green building marketplace.  The Upjohn Research Initiative will support daylighting research and product development; the GBA grant will enable us to make the product commercially available.  


The National Science Foundation (NSF), California Energy Commission (CEC), and National Center for Energy Management and Building Technologies (NCEMBT), have been actively funding lighting related research and will be the major targeted funding agencies for the future.
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PROJECT BUDGET
Budget – Matching Funds

Drexel University, Office of Research and Compliance, co-op student salary
$ 7,500.00

Antoinette Westphal College of Medai Arts and Design, co-op student salary
7,500.00

BAU Architecture, LLC, architectural consulting services
4,000.00

Lighting Design Collaborative , lighting design consulting services
4,000.00

Future Lighting Solutions, LumiLED’s, misc. lighting supplies
     2,000.00
Total Matching Funds
$ 25,000.00

Budget – Requested from Sponsor

Equipment and Supplies: 

Electronic Materials

Consumables:  wire, PCB’s, transformers, semiconductors, resistors, capacitors
$  1,500.00

Components:  actuators, voltage regulator units, embedded logic microprocessors
2,000.00

Electronic Test Equipment

Oscilloscope, 2 x bench power supplies, waveform generator, multimeter
2,500.00

National Instruments Labview Data Acquisition hardware
3,500.00

Optical Materials

Films, mirrors, reflectors, filters
2,500.00

Optical Test Equipment

Spectrascan PR55 Spectroradiometer
  13,000.00
Total Funds Requested from Sponsor
$ 25,000.00

TOTAL PROJECT BUDGET
$ 50,000.00
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� A ceiling or wall mounted “window” that will provide daylight anywhere in a home regardless of placement using simple optics such as diffraction gratings, mirrors, diffusion films, first surface flex mirrors, IR filters and metallic HVAC duct.  


� Color temperature and daylight intensities vary throughout the day due to changes in solar position and weather conditions causing uneven interior light distribution.  In order to provide consistent interior illumination, digitally controlled light emitting diodes or gradient color filters mounted inside the waveguide window will be used to produce variable temperature light to balance incoming daylight.  The goal of this supplemental light is to maintain optimum lighting levels and color temperature by seamlessly transitioning from natural daylighting to artificial light during the course of the day.


� http://www.architecture2030.org/2010_imperative/index.html


� Adopted by the Association of Collegiate Schools of Architecture (ACSA) and Interior Design Educators Council (IDEC) .


� http://www.architecture2030.org/2030_challenge/index.html





