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Aerial Refueling & Drones

(U.S. Air Force, 2018)

(U.S. Air Force, 2018)

(Eckstein, 2017)

(Bennett, 2018)

(Northrop Grumman, 2018)



Increasing Stability



Computational Fluid Dynamics
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3D Models & Variations: Base Model & 
Chute Cross Section
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3D Models & Variations: Gore Spacing
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3D Models & Variations: Chute AOA
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Paradrogue Simulation Conditions 

(Northrop Grumman, 2018) (Northrop Grumman, 2018)

MQ-5B Hunter
• Flight Speeds: 60 – 120 knots
• Wing Span: 34.25 ft
• Endurance: 21 hours

MQ-8B Fire Scout
• Flight Speeds: 85 knots
• Rotor Diameter: 27.5 ft
• Endurance: 595 nmi or 7.75 hours
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Simulation Results: Chute Cross Section



Simulation Results: Gore Spacing



Simulation Results: Chute AOA



Transient Flow



Questions



Works Cited 
Bennett, J. (2018, March 26). Lockheed Martin Unveils MQ-25 'Stingray' Tanker Drone Design for the 

Navy. Retrieved from Popular Mechanics: 

https://www.popularmechanics.com/military/aviation/a19600045/lockheed-martin-unveils-mq-

25-stingray-tanker-drone-design-for-the-navy/ 

Eckstein, M. (2017, December 19). Boeing Unveils Its MQ-25A Stingray Entry Ahead of Jan. 3 Deadline for 

Proposals. Retrieved from USNI News: https://news.usni.org/2017/12/19/boeing-unveils-mq-

25a-stingray-entry 

Northrop Grumman. (2018, March 21). MQ5B Hunter. Retrieved from Northrop Grumman: 

http://www.northropgrumman.com/Capabilities/MQ5BHunter/Pages/default.aspx 

Northrop Grumman. (2018, March 29). MQ-8B Fire Scout. Retrieved from Northrop Grumman: 

http://www.northropgrumman.com/MediaResources/Pages/Photo.aspx?pid%3DMQ-

10027_022%26rel%3D%2F%26name%3DPhotos 

Northrop Grumman. (2018, March 28). X-47B UCAS makes history...again! Retrieved from Northrop 

Grumman: http://www.northropgrumman.com/Capabilities/x47bucas/Pages/default.aspx 

U.S. Air Force. (2018, March 29). Disengaging from the boom. Retrieved from Air National Guard - 128th 

Air Refueling Wing: http://www.128arw.ang.af.mil/News/Photos/igphoto/2000152100/ 

U.S. Air Force. (2018, March 29). Sikorsky HH-3. Retrieved from National Museum of the US Air Force: 

http://www.nationalmuseum.af.mil/Upcoming/Photos/igphoto/2000306813/ 

 

 


