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Initial Cycle Design of a 100hp class
Turboshaft Engine with a Recuperator

Yongmin ]un*Jr - Jaechwan Kim*

ABSTRACT

Usually piston or rotary engines are installed at UAV’s under 100 kg payload class. Those engine
are less expensive and easy to get, but they require higher operating and maintenance costs due to
shorter life and unique fuel usage. They are also too noisy to operate in urban area and have too
strong vibration to carry sophisticated payloads. On the contrary, a gas turbine engine has drawbacks
like higher specific fuel consumption and weight to power ratio, even it has many operating and
maintenance benefits. This study aims to design a small turboshaft engine with a recuperator to
overcome those demerits. A tilt rotor UAV(TR-60) developed by KARI was chosen as an imaginary
target aircraft, and engine power and size were derived from it. This paper describes engine

requirements, design process, and initial reference point cycle design.
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Table 1. Mission profile

Ratings Time(min) | Power(kW)
TakeOff (0 km) 5 75
Cruise (3 km) 60 55
Loiter (3 km) 180 30
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Table 2. Design parameter inputs

Category Parameter Value
Performance | TakeOff PW [kW] 80
targets Cruise PW [kW] 59
Design TIT [K] 1,300
constrains NH [rpm] 90,000

NL [rpm] 60,000
Comp PR 5~7
Design TIT [K] 1,250
Choice Recuperator 70
effectiveness [%]
Figure of SFC [kg/kW-hr] < 0.33
Merit WA [kg/s] <1
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