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AN INTEGRATED SELECTION OF DESIGN
PARAMETERS FOR AIRPLANE/ENGINES
WITH HIGH MANEUVERABILITY
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(Dept. of Jet Propulsion, Beijing Univ. of Aeronautics and Astronautics, Beijing, 100083)

Abstract ; An integrated design parameter selection method and software for the airplane/engines
with high maneuverability were developed. Determining design merits and constraints including flight
performance constraints and engine component design constraints on the basis of the mission
requirements for fighter, the integrated selection and optimization of airplane/engine design
Parameters were conducted. The software consists of airplane geometry and weight, airplane
aerodynamics, engine uninstalled and installed performance, engine weight and overall dimension,
flight performance and optimization modules. The software has been applied to the concept
demonstration for the existing airplane/engine modification, analysis and study of the integrated
design for future airplane/engines with high maneuverability. Some examples are presented. It is
shown with experience that the calculating results were reasonable, accuracy and the executing time
were suitable to concept demonstration and preliminary design for airplane/engine system.

Subject terms: Aircraft engine, Engine design, Integrated design, Parameter optimization
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Fig. 1 Integrated selection of airplane/engine design parameters
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Fig. 2 Constraint analysis

Table 1 Effect of flight mission on optimal cycle parameters

Leg Altitute Mach Power . Optimal eycle parameters
(m) number rating . nt BPR ’n!
Takeoff 600 0.1 Max 30.0 0.0 —
Subsonic eruise 9144 0.9 Cont. 26.1 0.63 3.75
Supersonic cruse 9144 1.5 Mil. 31.9 0.14 4.14
Subsonic turning 9144 0.9 Max. 29.5 0.0 —
Supersonic turning 9144 1.6 Max. 24.8 0.0 —
Maximum velocity flight 12000 2.0 Max. 21.8 0.0 —
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Table 2 Airplane/engine design Parameter optimization results

Weight
Enginc Design variables Flight performance
factor
. type - p—

A|B|C S | Aw | Cw | Ae | m¢ | T3 | BPR| SEPs Nyso L
010 1 Turbojet 22.4 | 3.00 10.0485 50.0 | 17.0 | 1504 | — 1. 30 1. 31 1. 24
1(1}0 Turbojet 24.3| 2.85 0. 0530 51.5 | 14.5 | 1600 ] — 1. 38 1. 40 1. 15
041011 Turbofan 23.0] 3.00(0.047| 50 |32.0| — | 0.47 1. 31 1. 34 1. 68
1 1 0 Turbofan 25.51 2.52(0.053| 55 20 — 1 0.29 1. 40 1. 37 1.49
1111 Turbofan 25.8 1 2.46 |0.053| 55 20 — | 0.38 1. 39 1. 37 1.52
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Fig. 4 The effects of Wyo/S, BPR, wionlto/S, Muaw» LLL
(—Wr10/S=370kg/m?, ---Wro/. S=350kg/m?)

R, ¥X R RRA M RR KL/ IR TSR, dIES KL/ R S 2 8 — b
RAARR R . I AT R T L/ RSB R, TR kLSRR ShHLAY B

Rligit
& ¥ X K

1 Logan M ]J. An assessment of mission and configuration variations on multi-role fighter/attack aircraft
concepts. AIAA 93-1177

2 Kowalski E J,Tjonneland E. Study of advanced technology impact on cycle characteristics and aircraft sizing
(Using multivariable optimization techuniques). ISABE 89-7112

3 Mason W H, Arledge. T K. ACSYNT aerodynamic estimation-an examination and validation for use in
conceptual design. AIAA93-0973

4 Jack D M, William H H,Daniel H D. Aircraft engine design. AIAA Education Series, 1987

PR 2049 - AR KOLFM . U A= Tk A3t , 1985

R ERZKE . FH RIS TFETR . AEMEMRKEER,1993(D

Wang Jiayun,Zhang Jin,Zhu Yikun. The aircraft/propulsion integrated assessment system. ICAS-92-1. 10R
Koenig R W, Fishbach . H. GENENG-a program for calculating design and off-design performance for
turbojet and turbofan engines. NASA TND-6552,1972

SRR, BR K6, RITHR % . Investigation of integrated selection of optimum engine cycle parameters. ASME-
87-GT-39

10 3k . Propulsion system performance analysis. Proceedings of 2nd China-Russia Scientific Conference On

Aero-Engine, 1992



