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Methodology: PESO

Performance and Emission Simulations of flight Operations (PESO)
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Methodology: Airframe Aerodynamics

« High speed L/D
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Methodology: Engine Modelling

»  Engine performance =f (P, T,,Mg, ;)

 Engine performance parameter =f (P,,T,,M)
If final nozzles are choked
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Methodology: Engine Modelling

Engine model: GasTurb
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Methodology: Engine Modelling
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Non-Dimensional fuel flow
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Methodology: Operations
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Methodology: Emissions Modelling

P=El;-sfc-F

EINOx:C 'SNOX

N

ICAO f(technology)

m 40 ‘
Q 35+ - - - - - - T
S Modern conventional «
C
— 30+ Ccompustor - -~ - . - - - - - -
0
C ! /,/
Qo 27 - - o - - - T
e 200 A< o A Elyox ~19%S\05
LI N ‘ ‘
x 157 - _-<% - Modern dual annular - -
% - combustor

16 0.8 1 1.2 1.4 1.6

NOy Severity Factor, S

J8 UNIVERSITY OF

@¥ CAMBRIDGE

Sho

f(thermodynamics)

.04 To3- 826 _6.29- 100war
_& R 9 _|_e( 194 sa2
e2965000 g

fraATM



Validation: Engine Modelling
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Validation: Constant Level Cruise

FL330, Mo=0.79
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Validation: Constant Level Cruise

Mcg=0.78; Mass;5/MTOW=0.72; s.gz=235km

Flight Data PESO
FL320 FL390 FL320 FL390
Fuel burn kg/km 3.51 2.37 3.04 2.53
L/D 13.0 18.4 14.8 16.8
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Applications: Constant Level Cruise

N=M:oo/MTOW

Cruise length=600km
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Applications: Stepped Cruise
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Applications: Full Mission
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Applications: Full Mission
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Conclusions

 New approach to the modelling of aircraft trajectories

« Methodology validated using flight data

 Results sensitive to the L/D ratio

«  Within AIM: distributions of engine age and L/D to be used

 Future work
 Modelling high lift devices/landing gear...
 Modelling future technologies

B8 UNIVERSITY OF
@¥ CAMBRIDGE Q IM



