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Research on impact of aircraft emissions on surrounding

environment of airports

CAO Huiling, YAN Jiawei, KUANG Jiajun, LI Yuming

(School of Aeronautical Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract: In order to truly and effectively assess the impact of aviation pollutants on the airport and
its surrounding environment, an aircraft LTO (landing and take-off) cyclic pollutant emission diffusion
evaluation model under multi-factor fusion was constructed. According to the parameters characterizing
the actual operation of the engine in the airborne QAR (quick access recorder) data, the pollutant emissions
can be accurately obtained, and then the real-time emission source strength can be determined; the flight
coordinate system was established, and the actual operating conditions of the aircraft were combined. The
surrounding environmental factors of the airport amended the Gaussian puff model. According to the
distribution of pollutant emission concentration in different flight stages of the aircraft, the pollutant
diffusion trend was determined, and then: (1) the geographic range of the emission pollutant diffusion
concentration exceeding the standard was determined; (2) the impact of the emission pollutants on
common areas was analyzed; (3) the impact of superposition and diffusion of pollutants discharged by

multiple aircraft was analyzed; (4) monitoring points for the concentration of discharged pollutants were
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set. Through calculation, it was concluded that the peak concentration of emission pollutants in the LTO

cycle of the B777-300ER aircraft equipped with GE90-115B engines was mainly concentrated in the range

of 26.05—576 mg/m®, and the pollutant emission height in the approach stage was concentrated in the

range of 446.49—593.67 m, the geographical range of pollutant concentrations in the downwind direction

exceeding the standard was 0—647 m; the pollutant emission height in the take-off and climbing stage was

concentrated in the early stage of take-off at 1.34—96.03 m, and the pollutant concentration in the

downwind direction exceeded the standard geographical range of 0—127 m. The pollutant diffusion

concentration of 647—1 000 m in the downwind control area did not exceed the standard, but the impact

on the environment cannot be ignored.

Keywords: LTO cycle; QAR data; Gaussian puff model; evaluation model; scope of influence
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Table 1 GE90-115B engine benchmark parameters

. . o \ o AT QYRR R (g/ke)
CATHYBE  HENSEM% BRI E/(kgls)  ZSHRLL ARF R MEHE%L SN
NOx HC co SO,
R 100 4.69 45 4.10 50.34 0.04 0.08 3.87
est 85 3.67 51 2.50 35.98 0.03 0.07 3.87
Biiplin 30 1.13 83 1.45 16.50 0.06 1.98 3.87
BT 7 0.38 106 0.87 5.19 424 39.11 3.87
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Table 2 Benchmark parameters of PW4077D engine

AT YRR R (g/ke)

KATOEE IS R% B/ (kgls)  ZSBRIL ARF MRS SL SN
NOx HC co
K 100 3.172 45 4.9 44.68 0.02 0.29
est 85 2.562 51 2.57 34.05 0.02 0.34
HEiE 30 0.892 83 0.66 11.63 0.04 0.86
AT 7 0.310 106 0.34 3.81 2.82 24.8

1F: 8O, % GB6537-2006 HLE , H B it 25 S5t v 55 i 1t 5 K BRAA 0.2%, AE A MR 25 i i i dls , B LA 43 B 58 2R BE 2 )R

96.7% ¥4t A SO, AT,

R3 SRURERE

Table 3 Pollutant concentration limits

5 ThnnE  TENE RERE D
1 SO,/(ug/m?) 1 /NS p”
pg/m
| s 150
2 NOx/(pg/m®) 1 /NEIER 250
s 100
3 CO/(mg/m?) 1 /MBI "
H - A
4 HC/(mg/m®) 1 /NEERy s
HF-5 .
5 PM, 5/(ng/m®) 1 /NIy 200
s 75
1 /NP4 1508
BRI/ (mg/m®)
— A 10.325
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{EEE 5 TR 5 LU BIAS BB oh T AR R TS e 2
[ R H, ELARE 2%, 50T AR SR AR A 3k B2 FR (B A
FUIT, He g Ak BEBRAE A 5 Fi5 Ytk L BRAELE AN
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i HE s U 5 AR Ak R A A AR, {2 GE90-115B Y
A Sk TG Ty 258 5 R 0 1 FH 2 shAIL, S AR HE 0 Rk
W LT PW4077D B K& shal, 4543 (1) Al
2 (2) A AL Y 1 S B HE U 5 A A A K
E5.
2.4 HERUS LI EAR I
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Table 4 Characteristic parameters of each stage of the LTO cycle of GE90-115B and PW4077D engines

. HESIBCE% TAER ]/ BRI A/ (kg/s)
RATH B
GE90-115B PW4077D GE90-115B PW4077D GE90-115B PW4077D
K 23~104 22~103 54 61 3.576~4.862 3.458~4.762
est 93~105 91~105 106 112 3.157~4.596 3.043~4.496
bLiS 27~68 26~67 324 295 0.697~1.853 0.627~1.803
HEERY 7~22 7~25 1918 1606 0.296~0.465 0.252~0.475
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