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Estimation method of aeroengine pollution emissions

SUN Jian-zhong, ZUO Hong-fu, LIU Peng-peng, FU Yu

(School of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, Jiangsu, China)

Abstract: On the basis of engine performance model, the effects of performance deterioration on
engine pollution emissions, such as NO,, CO, UHC and Soot, were studied, and an estimation
method of total emissions in flight based on flight parameters and engine performance model was
proposed. By fitting ICAO emission data, the reference emission indices of engine under ground
condition were obtained, the emission indices in flight were calculated by using the reference
emission model, and the total emissions in flight were calculated based on flight parameters and
engine performance model. Study result shows that engine performance deterioration has great
effects on the emission indices. When considering the impact of fuel flow, the performance
deterioration has less impact on NO, emission, but makes the total emissions of CO, UHC and
Soot increase. For a modern turbo fan engine in a middle range flight, the total emission of NO,
is about 100 kg, CO about 20 kg, and both UHC and Soot less than 1 kg. Engine performance
deterioration results in an increase of about 10% for the total emissions of CO, UHC and Soot,
but about 2% for NO,. 4 tabs, 15 figs, 15 refs.
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Tab. 1 Emission certification data

REPLTAE ) TAERFE]/ SR =/ Helcta %1/ (g« kg™ b .
KA "H/% min (kg+ s 1) UHC CcO NO. I
EKR 100 0.7 1. 46 0.048 0.543 30. 904 15.98
e st 85 2.2 1.15 0.023 0.251 21.828 13.38
B Siis 30 4.0 0. 36 0.045 2.144 9.557 2.11
AT 7 26.0 0.11 1. 097 25.588 4.601 2.05
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Fig. 1 NO, reference emission index
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Fig. 3 UHC reference emission index
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Tab.2 Effects of part degradations on engine

thermodynamics parameters

W | E/% | F/% |APs/kPa| ATs/K | AW /(kg+ s™1)
Fan —2 —2 33.2 2.1 0.013
LPC —2 —2 | —21.6 3.6 0.010
HPC | —2 —2 —6.7 6.8 0.015
HPT | —2 2 | —81.4 | —8.9 0.027
LPT —2 2 31.9 5.7 0. 025
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Tab.3 Degradation simulation of high pressure rotor
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