L 2% Bl 1R

Aeronautical Science & Technology

Mar. 25 2025 Vol. 36 No.03 63-69

SR PE AL A o 4 D2k

Wk HIE T i

ik, LT, xlms
AR RE, 1105 AL 210016

W OB A R RSB KR TR R TR AT R
BRYTAFHAEERAHHEAHE
FFAE, BSL T s B O B k. AR R R B
ST T TRAT R A B = ok 8 M S A HE AROHY 5
S WK RE X 4 B HE AR T A
wE MRS T I

A SRR B M K, A

SET R ER M
WD R B R A
M7 AR R B M B BN GR T B BT

KR RF s B R EMAERE Ak WTAH

& 2£5:X738 MERRIRES:A

Bl R RS B M S e HE IR A 54 7l )
BUES . Wi AE AT R PIE AR LA R HER 4
et AR E M. BT 2 L AR A, s AR HE R L Y
SRR ATORLA) BB K2 T S AR RN AL 1 5
M), Fl O35 114 3 2 8500 B R A ) i A 45 F LAtz
J5 2R Sy 2 DR ROl s e T A N R . M
FHST TR AR it Can K PHAE e BEFIAURE |
WCHE LR S ALE AR SE ) v, Al DA A 9 5 SR A 7 1Y
FIRESE 025 AR (SAF) f 0] BB i F 3A i & 8h
B, BN A2 H ETsHER 320 5, £t H HUEHMRE’J
WCHEE AR R, LIS BRRHE Mo SR 27625 s
KL BE SOTZR AR S R B, B s %%éﬂn%%ﬁ?fzﬁlf
TR J73 o 25 A B T HE A 2s g HE i T A3 ol B
ARG FAME , AT RO ISR BOR , WHHEE A 2 (AR &
JRHATEEE L,

B X s 2R ARHE RO BT SRR T AR ZE ik
Pagoni 55 | I RS FIHIAR B IC AR , 455 CA TR AR I
fiiizs 2% CATHRRAE , B e A T B AR 1 e BT, A T A
PR FE LR HE A . A2 A S CIHEWF TR HE AR i

JEA R R AT AR E R AR 5% SN

RFSEEA: 2024-08-25; RIEEHA: 2024-11-07; RABHA: 2025-01-06

EE2m8: PEIEREEmE(2023-XBZD-15)

A TN AR = 28 B HE O AR B Xt
H RS BN A EEIAE AT BB B AT

Ak e i, 5 B R RATA 21 (ICAO) 7 k1T H 48 B xt i

HEREN, BRECEE Bl fm EA AT
T 2 B HE AT

DOI.10.19452/j.issn1007-5453.2025.03.008

IR ZR BT HLBARLI IR , A 2 2 A i AT ] 1k it i
%ﬁ TS SRt HE . 1=] R AR AN A 2 R R &

T C G bl (LTO) L R EFHE A AR B (CCD) BN B
E , 4 B A2 20 (ICAO) B dhs 12 i v [l A 48 H- %k
it G T TS E A ML BRSO o X ST E )
FEF DU 4TI B AT BE S AL EL AR A R R
TR B A S A AR R O B TR TR BRI S S
B, METH R AS £ CCD B Be A ihAE SBHE i

AT LA Y, HRTXH0ZS 25 B HE R I SR AR FH 2L
HARRUHE S SO0 ©A TRl B TR Y 2, B
R H B 25 3R 5 A R R PR AR W, AR Pt
23 BRORHE 8 T 20 AR R R R K T AR RN 2R 1
JE i zs SRORHE M CAnICHVIE A= A R HECRE 2056 ) 25 5% i)
P2 ER BRI, £ N7 AT e A W s SRR A 2 ERBiHE
JRCTUN 7 3 6} 2% J (e R S EE A, i H AT % LG
R,

BEXF R R, AR SO BEAE WA A S I M X B HE T

SO HENT T ST LS RORHE M A A RATRAE L & R
EJWLLVE&?‘.&E%&HFﬁiﬁ%kb/zEO VISR A i T

SIFEEZ: Nie Wu, Wang Busheng, Liu Xianglei.Prediction of civil aircraft carbon emissions in entire flight route based on fuel properties[J].
Aeronautical Science & Technology, 2025,36(03):63-69. SFiF,, T4, XIEE . EF KB ILEVAIZSES SR LA ] AiES

RIZEBER, 2025,36(03):63-69.



64 LIRAEE L P N

Mar. 25 2025 Vol. 36 No.03

RTLRRHER AT O, FFE T 2T A X iR HE Y
SN FEAT 1O A M 2 SR O 2 e e HE T . A e
B THEIN A 2 5 A AT B HE T PPl 2 I 2 SRR R A R
=M%

1 HEGEE

DIz SRR M Bl K i s & /AT 2R 5k
SWUTIRE G, 25 R A AN [R) A TR B (AR
i 2s 2 MLk “ATRIZ 9 LTO B Be Al CCD B Be sy A,
RG2S AL “ITHY CO, HEUER: . fizs 7 e figk
R TR AR AN & 1 R

LT H| KAT B | A A FHBLRRHE |
[ I

!
izstRm e | [ LromrE: | [ copki]

SRR B
S W = e i) g AR

Fig.1 Carbon emission calculation process in entire flight route
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Fig.2 ICAO aircraft carbon emission calculation flow chart
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Fig.5 Carbon emission calculation result of the entire route
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Fig.8 Carbon emissions of aircraft blending with bio-jet fuel
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Prediction of Civil Aircraft Carbon Emissions in Entire Flight Route Based on
Fuel Properties

Nie Wu, Wang Busheng, Liu Xianglei

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: Accurate calculation of carbon emissions is the prerequisite for advancing the green development of civil
aviation and conducting carbon reduction work. To accurately predict aircraft carbon emissions and assess the impact
of fuel property on the emissions, a calculation method based on the jet fuel properties, aircraft flight mechanics model
and aeroengine model is proposed. This method takes into account the different flight characteristics of aircraft during
landing and take-off cycle as well as airborne flight phase. Using this method, the carbon emissions of aircraft along
the entire route are calculated, and the accuracy of the method is validated by comparing with the results obtained
from ICAO carbon emissions calculator methodology. The impact of flight conditions and fuel property on carbon
emissions is analyzed. The results indicate that reducing take-off weight and increasing cruise altitude are beneficial
for reducing aircraft carbon emissions. The use of bio-jet fuel has a relatively minor impact on flight route carbon
emissions but can effectively reduce emissions over the lifecycle. Compared with traditional flight carbon emissions
prediction methods, the introduction of fuel properties enhances the applicability of carbon emission calculation and
improves the prediction accuracy.
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