IOWA AVIATION SYMPOSIUM
OPPORTUNITIES FOR MICROPOLITAN (SPARSELY POPULATED) AREAS


To establish ISU as a center of excellence in this area, we are planning a symposium in September 2012 that will bring together interested researchers from universities, as well as corporate and government partners to further discuss problems and potential solutions for 22nd Century aviation needs and opportunities.  The symposium will focus on advanced research in aviation that is critical to serving ‘micropolitan’ or sparsely populated areas.   Three initial streams of research collaboration have been identified: 1) Opportunities for the expanded use of UAVs, 2) logistical constraints and mobility issues that impeded economic development, and 3) examination of alternative aviation fuels.

[bookmark: _GoBack]The Symposium is scheduled for September 2012. The short-term goal is to bring together subject matter experts (SME) prior to September, such that draft documents may be prepared to form research focus areas for the Symposium.  Interested researchers should contact Chitra Rajan (rajanc@iastate.edu) the Associate Vice President for Research to express their interest in participating on one of the follow topics.


TOPIC 1:  UNINHABITED AERIAL VEHICLES (UAV)
Rich Wlezien (wlezien@iastate.edu)
 
UAVs have become ubiquitous in the military services, from small hand-launched “eyes in the sky” to the Global Hawk, which can fly worldwide.  The change has been revolutionary:  in 2005, 5 percent of military aircraft were robotic.  Today almost one-third of all military aircraft are uninhabited.  

In 2002, NASA successfully overflew coffee plantations in Kauai1 and in 2007 the Western States Fire Mission2 helped locate and ultimately control the spread of forest fires.

We are on the brink of a major “swords to plowshares” opportunity, where these vehicles can be used for crop observation and analysis, and hazardous missions such as crop dusting and pipeline runs.

The FAA will finally allocate US airspace to drone aircraft3, and issues such as autonomous avoidance, secure communications, sensors and data analysis, and low-cost manufacturing remain to be solved.  Information management and security issues remain paramount in making such systems viable.

Interdisciplinary research pertaining to communications issues, such as control systems for swarming technologies, human factors interfaces, and the use of UAVs as replacements for existing land- and space-based communications enterprises is encouraged.  Additionally, redesign of airports and management systems to accommodate UAVs is a primary design initiative.

1.  Pilotless Plane Helps Harvest Coffee http://www.isa.org/Content/ContentGroups/News/2002/October7/Motion_Control9/Pilotless_plane_helps_harvest_coffee.htm
2.  Western States Fire Mission 
http://www.nasa.gov/centers/dryden/research/wsfm.html

3.  Drone On: Will the FAA Open U.S. Skies to Unmanned Aircraft?
http://www.scientificamerican.com/article.cfm?id=drone-on-will-faa-open-uas


TOPIC 2:  MOBILITY FOR DISPERSED POPULATIONS 
Doug Johnston (dmjohnst@iastate.edu) 
Mike Crum (mcrum@iastate.edu) 

Dispersed population centers, the micropolitan centers4  that comprise so much of Iowa, and the Midwest, are currently poorly served by air transportation.  A three hour drive to a regional airport which in turn operates a commuter aircraft to a hub-and-spoke center makes passenger air transportation inefficient and time consuming.

Transportation centers that efficiently connect multi-modal transportation, and the efficient integration and synchronization of scheduled commercial aviation and general aviation would provide far more efficient options to a widely dispersed population.  Additionally, the development of such centers would provide opportunities for more cost efficient and timely freight movement and enhance the market competitiveness of affected businesses.

Efficient multimodal transportation for dispersed populations must necessarily rely heavily upon comprehensive regional planning, the design of new facilities and a review of practices and policies associated with larger airport systems.  

Among the challenges faced in system of dispersed services are the efficiencies in the use of small aircraft both in flight and ground-based operations.  Integration of small aircraft (commercial or general) into large aircraft environments creates issues of passenger experience (noise, comfort, flight frequency and connections/transfers, etc), economic viability (operating cost vs. number of passengers served, landing fees and gate operations, etc), and airport and airspace congestion.  Additionally, dispersed services offer the advantages of shorter drive times, shorter lines for tickets or security screening, etc.

In both local and regional/hub airports, improvements in the design and planning of aviation facilities has the potential to yield important benefits.  Air transportation centers that efficiently and effectively connect multi-modal transportation, multi-functional use of facilities, and improved logistics between scheduled commercial aviation and general aviation could provide far more efficient options to a widely dispersed population.  The location of airport facilities relative to other economic centers, the relocation of urban functions such as business operations to terminals (shopping already exists as a distraction for idle travelers) and the land use interactions all pose a number of potential research topics.  From the passenger perspective, environment/behavior interactions (design of terminals, aircraft interiors, and counter/security/gate experience) are mediating factors in the passenger experience and should not be overlooked.

4. Future Flights: A review of the Small Aircraft Transportation System Concept.
http://onlinepubs.trb.org/onlinepubs/sr/sr263.pdf 



TOPIC 3:  ALTERNATIVE AVIATION FUELS 
Jim Kurtenbach (jmk@iastate.edu)

The narrow profit margin under which airlines operate makes them particularly sensitive to excursions in the price of fuel, and the current lack of any reasonable alternative to Jet-A kerosene puts the future of low-cost air transportation in jeopardy.  Bio-based fuels are particularly attractive as a more stable source of energy for air vehicles.  More exotic alternatives like liquid hydrogen are volumetrically inefficient, and do not show much promise for passenger airliners.

Recently hybrid designs5 using a combination of lightweight battery packs, electric generators, and distributed electric fans have begun to show promise.  Together with an appropriate fuel infrastructure, the future of efficient air transport has the potential to be stabilized indefinitely.

Additionally, the traditional role of military and general aviation as producers of trained aviation professionals will be transformed as the military draws down their training enterprise and the number of pilots needed to replace retirees impacts the cost structure of general aviation and military operations.  The General Aviation Manufacturers Association (GAMA) and the National Business Aviation Association (NBAA) witnessed similar shifting cost structures in an aviation recessionary period that lasted from the mid-1970s through 1990 and corresponded with 1970s reorganization of the US military.  However, the issue is complicated since general aviation training platforms utilize legacy engines and fuels that are facing new EPA and safety regulations at the same time as traditional fuel costs are increasing.

Opportunities abound for new and innovative designs in airports for regional hubs that serve as training centers, commuter hubs, and intermodal satellites.  All of which serve to reduce our need for fossil fuels and bring commercial entities closer to employees in sparsely populated areas.

5.  Boeing Propose Electric Hybrid Commercial Airliner
http://electric-vehicles-cars-bikes.blogspot.com/2010/08/boeing-propose-electric-hybrid.html

