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Performance and Weight Estimation of Next Generation Jet Engines
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The performance and weight of a next-generation jet engine with a thrust of 20,000 1bf class are evaluated. The

specifications of a geared turbo fan (GTF) engine as a reference engine are defined, and the high-altitude performance

and weight is estimated, as the first step. In addition, the performance and the weight of parallel hybrid (PH) engine

and turbo-electric (TE) engine using a superconducting motor/generator are compared to that of GTF engine. Using

the results of these studies, the issues when adding electric elements to the jet engine are discussed.
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Fig. 1 DANTE-GTF Engine
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Table 1 Specifications at Design Point

Altitude 10668m
Mach number 0.78
Overall Pressure Ratio 36
Bypass Ratio 13
Fan Rotation Speed 4000 rpm
LPC Rotation Speed 12000 rpm
HPC Rotation Speed 18000 rpm
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Table 2 Pressure Ratio

Outer Fan (Bypass) 1.37

Inner Fan (Core) 12

Low Pressure Compressor 15

High Pressure Compressor 20.0

High Pressure Turbine 513

Low Pressure Turbine 6.12
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Table 3 Specifications of Components

Polytropic Number of
Efficiency Stages
Outer Fan (Bypass) 89% 1
Inner Fan (Core) 89% 1
Low Pressure Compressor 89% 1
High Pressure Compressor 89% 8
High Pressure Turbine 90% 2
Low Pressure Turbine 90% 3
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Fig. 2 Net Thrust Map (DANTE-GTF Engine)
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Fig. 3 Specific Consumption Map (DANTE-GTF Engine)
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Fig. 4 Assumed Flight Trajectory
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Fig. 6 Fuel Burn (DANTE-GTF)
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Fig. 10 Pressure Distribution of Casing
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Table 4 Comparison of Estimated Weight

Engine Type CFM56 DANTE-GTF
Take-off Thrust 105 kN 70 kN
Fan Diameter 1524 mm 1600 mm
Bypass Ratio 5 13
Estimated | Fan 523 kg 305 kg
Weight T Gear 0 341 kg
Core 963 kg 363 kg
LPT 415 kg 161 kg
Total 1901 kg 1169 kg
e st 18.1 kg/kN 167 kg/kN
\éVCetigllllt /Thrust 186 kg/kN -
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Fig. 11 DANTE-PH (Parallel Hybrid) Model
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Fig. 12 DANTE-TE (Turbo Electric) Model

Table 5 Specifications of Super-Conducting Generator / Motor

. Rotation . Power
Device Speed Power Weight Density
Assist
Motor 12000rpm 1LAMW 70kg 21kW/kg

Core
Generator 12000rpm 12MW 374kg 38kW/kg
Fan Motor | 4000rpm 12MW 707kg 17kW/kg
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