
Problem Definition
In recent years, climate change has increased the frequency of disaster events 
of all kinds, and floods and forest fires represent some of the most pressing 
threats - floods represent 40 percent of all disasters, and forest fires burn twice 
as much annually than they did only 20 years ago. Accordingly, it is important to 
implement a system that can provide relief to people affected by these 
disasters.

The Humanitarian Response Airplane Fleet project aims to design a globally 
distributed fleet of aircraft capable of rapidly delivering essential supplies—such 
as medical kits, fresh water, and nonperishable food—to areas affected by 
natural disasters including floods, fires, earthquakes, and tornadoes. 
Leveraging existing municipal and rural airfields near disaster-prone regions, 
the fleet will utilize a twin-engine aircraft with short takeoff and landing (STOL) 
capabilities to operate efficiently in constrained environments. Each aircraft will 
be crewed by a captain, first officer, and load master, and designed to carry 
1,500 lbs of palletized cargo along with onboard loading equipment for 
autonomous operations. With a mission radius of 800 miles, cruising altitudes 
between 10,000–15,000 ft, and an operational ceiling of 30,000 ft, the aircraft 
must also reserve fuel for loitering and return flights. This fleet will serve as a 
vital logistical backbone for first responders, ensuring timely and reliable 
delivery of life-saving resources to isolated or displaced communities..
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Our fuselage is designed to include 
sufficient room in the cockpit for the 3 
crewmembers, and a large enough 
cargo bay to accommodate the two 

pallets and store the pallet jack.

The fuselage design includes a cargo 
ramp for easy loading and unloading of 

the plane.
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Conceptual Design Process Overview

The first step in our process was to 
come up with a conceptual design of 

our airplane, and to define the mission 
more carefully. The tables above and 
images at right show the results of our 

conceptual design.

This phase of the project led us to 
choose a high-wing regional turboprop 

aircraft to design in full.

Palletized Cargo Breakdown

We chose to include commercially available 
water jugs, emergency food cases, and supply 

bags, grouped in packages providing 14 
person-days of support per package, based on 

researched figures for the relative quantities 
needed of each type of supply. These 

packages are packed onto pallets by stacking 
the packages. 10 of these packages fit within 

the allotted cargo weight, on 2 pallets; 13 
additional jugs of water can be stocked 

separately without exceeding the designed 
cargo weight. A pallet jack is included to 

facilitate loading and unloading.
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Simulated Deployment

To validate the functionality of this fleet of aircraft for 
fulfilling the mission, we built a schedule for response to a 
hypothetical disaster. We set the goal of landing a flight at 

the disaster zone once every 30 minutes.
To do this, we used the times listed in the figure above, 

and assumed the worst-case scenario of a disaster at the 
maximum range from our base. We also assumed that 

refueling and reloading could be conducted at the same 
time. Using these, we built a full schedule chart.

With this schedule, we determined that a fleet of 44 
aircraft is sufficient to meet this worst-case scenario. 
Additionally, to comply with FAA regulations regarding crew 

flight and rest time, we determined that 66 3-member 
crews are required to operate the aircraft continuously 

in this scenario.

In order to center the CG over the 32% MAC 
location as well as achieve a CG excursion 
percentage in the typical range of Regional 

Turboprops, the Wing was moved forward by 
10 ft, and the fuel tank was reduced in size and 

moved back aft of the wing.


