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Abstract

A high altitude long endurance aircraft which carries out missions of environmental research communication
relay or ground surveillance, should have the capacity to cruise in the stratosphere at a relatively low speed
for a long dwell time without the necessity of refueling. When one considers the propulsion system for such
an aircraft, a reciprocating engine with a serial turbo-charger system to boost rarefied ambient air up to sea
level condition, would represent an good, informed and practical choice regardless of the cruising altitude of
the aircraft. In this paper, high altitude long endurance aircraft developed by overseas research groups and
research trends, regarding multi-stage turbocharger systems, are introduced
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Table 1 HALE UAVs with Turbo-charged Reciprocating Engine Developed by ERAST Program

Aircraft

Perseus B

Raptor ALTUS-II

Photo

Endurance Hours

18hrs @ 16,0001t
7.5 hrs @ 50,000ft
1 hr @ 60,000ft

48+ hrs 3hrs @ 550001t

Flight Ceiling

Design @ 62,0001t
Test : 60,000ft

Design @ 65,0001t

Design @ 65,0001t
Test @ 57,3001t

. Rotax 914 engine Highly modified Rotax engine Rotax 912 engine
Propulsion System . . .

with 3-stage TC with 2-stage TC with 2-stage TC

Developer Aurora Flight Sciences Scaled Composites General Atomics

First Flight Date

Oct. 7" 1994

1995 May 1% 1996
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Table 2 Other HALE Aircraft with Turbo-charged Reciprocating Engine

Aircraft Theseus Condor Phantom Eye Strato 2C
Photo
Endurance Hours 30 hrs 58 hrs 11 mins 8~9 hrs @ 54,0001t N/A
Design @ 65,0001t Design : 24,000m
Flight Ceiling Flight Test : 65,0001t Flight Test @ 67,028ft . .
Flight Test : 60,000ft Flight Test : 18,552m
2x 2.3L Ford 150 hp
. 2x Teledyne Voyager . o 2x Teledyne Continental
. 2x Rotax 912 engines ) engine modified to run ) )
Propulsion System . 300 Engine TSIO-550 Engine with
with 2-stage TC . on hydrogen fuel
with 2-stage TC . PW127 gas generator
with 3-stage TC
Developer Aurora Flight Sciences Boeing Boeing Grob Aircraft
First Flight Date May 24™ 1996 Oct 9™ 1988 Jun 4™ 2012 Mar 31°" 1995
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. Engine
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Engine Inlet Condition
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Fig. 5 Three Stage Turbocharger System Layout Developed in KARI [31]
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