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I1. Abstract

A Virginia Tech team of 8 undergraduate students are pleased to offer the PH-10, a
tractor propeller general aviation all-electric aircraft, in response to the NASA E-GA (Electric —
General Aviation) ARMD Design Challenge. The aircraft is designed to be operational by 2020
with no combustion. Overall, the PH-10 has a large wingspan of 48.5 f#, with winglets, and a
tadpole fuselage 27.9 f# long and 10.1 f# high. Powered by three lithium-ion battery packs,
weighting 2335.5 /b total, and propelled by an AC induction motor, the PH-10 is capable of a
cruise speed of 175 knots for 783 nmi with an additional thirty minute reserve and a payload of
800 [b. The aircraft can hold up to 4 passengers an exceeds the threshold requirements of a 400
Ib. payload, a range of 500 nmi, a cruise speed of 130 knots and a 30 minute reserve at cruise
speed.

The heavy weight of the electric propulsion system was the main design driver of the PH-
10, leading to the selection of a tadpole fuselage to reduce profile drag and the use of winglets to
increase aerodynamic efficiency. Other key design criteria are the infrastructure impact of the
energy storage system and the overall cost of both the design and infrastructure components.

Because of the need for electric power within the aircraft, the infrastructure at existing
airports and landing strips requires modification. Battery charging can be performed via two
methods, either with a 240 V outlet or with a supercharging station. The first requires minimal, if
any, infrastructure change, while the second carries a cost of $35,000 for purchase and
installation. Further investment and research should be performed to investigate the improvement
of batteries before 2020 and to address the issue of the environmental control system for electric
vehicles draining the power source and decreasing range.

Table 1. Compliance matrix for the PH-10, with both the
NASA RFP Threshold and Goal requirements. Compliance
is signified with a v for the threshold value and a M for
the goal value.

Elevator

Aileron

Threshold PH-10  Compliance ~{Rudder

#seats | 4 | 4 | ™

Range (nmi) | 500 | 783 | v 2-bladed Propeller

Payload () | 400 | 800 | ®

Cruise Speed 130 175 7 Winglet
(knots)

Reservemim) | 30 | 30 | ® _ ’

- Figure 1. The BeamTree PH-10, featuring a two-bladed
TO Distance <3000 | 1350 | ™ tractor propeller, a tadpole fuselage, winglets, and a
(1) large wingspan - all to acheive high L/D. The tail

includes a large span to counter the large negative
moment generated by the NLF airfoil in the wings. The
flaps can deflect up to 30 degrees to achieve a stall of
61 knots.

111



	1
	2
	3



Accessibility Report



		Filename: 

		2015-VirginiaTech-3rd-place-Sullivan-abstract.pdf






		Report created by: 

		Gipson, Lillian (HQ-ED000)[DIGITAL MANAGEMENT INC.]


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 0


		Passed: 30


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Passed		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top


