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ABSTRACT

A multi-stage turbocharger system has been constructed for HALE UAV internal combustion engine. To boost rarefied intake

air up to sea level condition, the turbocharger system should consist of 3 stages including heat exchanger located after

compressor outlet to drop compressed air temperature. One dimensional system analysis has been conducted by matching

required power between compressor and turbine and adequate turbochargers have been searched for from commercially available

models targeting for automobiles. By applying commercial automobile turbochargers to the multi-stage turbocharger system, it

is expected that considerable amount of research resources will be saved.
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Fig. 1 Multi-stage turbocharger system layout for HALE UAV engine
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Table 2 Reciprocating engine specification

Specification Value
Crank Shaft (¥,,,) 3,500 rpm
Volume (V,,) 2,400 cc
Volumetric  Efficiency (1,,,) 09
Air to Fuel Ratio (m,/m,) 147
P
Pog = ﬁ Po1 (3)
(k,—1)/k,
1 ][ Poz
T, = T+ — || =2 -1 4
v Ul[ e (7’01) ” “
Pog = Po2 — (Apu )(‘uvlcr (5)
Il‘)‘& = ]—l‘J‘Z(l _Ec) +Ec]z”nb (6)
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Fig. 2 Energy release function according to air/fuel ratio
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Table 3 Turbocharger power matching results

Prossure Raio
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Corrected Alr Flow ibmin)

(a) HP turbocharger maps and operating points
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(b) IP turbocharger maps and operating points
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(c) LP turbocharger maps and operating points

Fig. 3 Operating points at selected turbocharger maps

As}7] oA, 7 ol

oA Hholshzs wojof s 2L
o wfolsjz Hlo] 4] -go] Hel

==}
T

3‘;1}0

Qo]

=20

]
& FHAT 5 ¢
254

==& M183, M6s, 2015

H717k27 i

QIe}. oluict

gl 719 3
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