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Abstract: The carbon peaking and carbon neutralization goals have brought significant pressure and challenges to China’s civil
aviation industry. Research on carbon reduction strategies for the industry has attracted great attention from China and abroad. This
study summarizes the development status of and requirements for the low-carbon development of the global aviation industry
(particularly commercial aircrafts), analyzes the carbon reduction status and problems of China’s civil aviation industry, and proposes
corresponding development goals and basic ideas. Through industrial planning, product innovation, low-carbon energy utilization, and
airline operation, carbon neutralization of China’s civil aviation industry is expected to be achieved by 2060, thus to form a green and
low-carbon development pattern. Technological innovation is the key driving force for promoting the low-carbon transformation of
the civil aviation industry. Therefore, we propose the following suggestions: planning the development and key technology research of
low-carbon commercial aircrafts, accelerating the commercial application of sustainable aviation fuels, and developing intelligent
aviation to promote low-carbon operations.

Keywords: civil aviation; commercial aircraft; low-carbon development; operational efficiency; intelligence

WA : 2023-03-24; f&RIHM: 2022-09-04

HWIRFER : "DEE, AR G R M AR T G s G R, BIF ST 1 D ROPL R Rk s B-mail: majinghua@comac.cc
BRBH : P E TRRpEAWIBIE RAAEHlGE X0 R EIEHTL” (2022-HYZD-03)

AFIME: www.engineering.org.cn/ch/journal/sscae

165



RAM s R & RS IR TR

T ﬁ'll_%_

BERRIRR G T R, R 2 E K RiA
Mg, BRAAT C“XUR” D BT RNE S HbR.
IR HE RO e SRR P A, O AR OGIE FI R AT
(1) B BEOE . T 8 i A 4 B AL 2V Bl s A
Py Ik B R ek e g 30, A AT AR R
K BB/ BB BURR RIS ERAE, X E A ATE BR
SRR R B LV RS RER

WL E EAR A UE T P2 S
EFIRRLY), S KSZ IS, SO RS2 B
FEAMIKREE, BIREBES R, WMNG s o=,
AH PG At AZ 8 oy 2T 3 6 SR R O B,
Bl X7 BARK SR AR R RILE
FeMEMZ k. 20194, ARSI iR HE R
EON92x10%t, (H4ER CO,HERUA & 1) 2.4%. I8
SR HE R I 1%, KR 204, RERMITEIRE
J 7t B W DA 350 3.9% TR FESE A, 1T A A S 4
N 5.6% . IEIRIA MR EES, WA R in A
], #2050 FE B A 25% FIRRHEERE R B )’
e ig il PR 2 B R R 1A K

FECIEAR S X7 &g Hir. A
(RO il s SmnsEimeg. s
WA, R IE A SRR AT IS K
HeE . NUAIIB RS KIS LT, RALBRHRK
SR TRE M58 3 5 A5 B 04
it SRR ST A B RN B RE 2 H B AR LBk

T EDE BRI = KAHER E,  misL
PAESARMLES R . BE4e i, 7ERE R T 7 I (1) Bl A%
AR, IR I B, T P R o AR B
HeH 1, BRARER R AR AR 5 & Fe B AT I8 A8 JE T o
EEX T, ASCHEIR RIS B AR A1 Kk e 75 3K,
FRERDCRFA ) A, SR e H bR, B, 5
1E55, DA B Refrnis ol s o &k e $E 5
Mz,

N

—. EfrRAinzml Kk & B HE
AR s KERNE ST, B
s R HE AT IR . B, EE . ERRER
Wil ACA0). HErizEiths (JATA) ZEH
XX R E PR SURAT T oS s He R, 2

166

e — RFIEARBUHTE T, B — R E L
fil RIS E AR R TGS U R, 2017 4R,
ICAO # U@ (RHL =S AL BRI, X & ICAO
(17191 A 4 24 [ [7) 52 25 2 1 28 1A A 3R BUR 18] B
SEo. 20194F, WA= 24 Rk T CS-CO, Ml ;
2022 4, FEEBPFM AR/ (FAA) MK T FAR-38
s 2023 4F, o E R A R AR T CCAR-34-
R1, FU@&E T7XKHLCOHMZ R . XK, BRIk
He Bl A B Br 3= 900 B R A 23 58 A4 & R o il
Bt o

(=) BOMAnzS om HE X & Bg 12

RREE 2% b 24 (RRINGR i) (2019 4F),
H AR 2] 2050 FE R o 4 BRE N e AT IX . BR
AR “PTRRERRR NI BRI, 7ERR R K T
Holg 2/ 25% A T T SEAT8 . (s d 24
JiL 2050 BELEPEY (2021 4F) $EH EAAFE I ot
WL/ REIWEEAR GRS BRHE 37%), 8 AT FEEi
RRL QU D TR HE T 34%) , 92 i 22 5 S h 1 e
R WHE 8%) , $2TH 25 1 KHLIZE R
DERHE 6%,

TEHEE e I FE v, BRI R iR T
“Fit for 55”7 EM SBURIRSE (20214F), @IEKHE
RS SR HE R AE 2030 SR 082 55%. 7E 2050 4E
SRR . 5SS NS A BT
HBAE 5 590 MU HEBOR M s 28 B i 2 9 2%
WEHEBEC A, 5 ICAO I [ B fi 2 BcHE I A I HE
%) (CORSIA) #a]; FEAR KR B Py &8 AT RF 2 i 2 A
M EBRARBLE, SRS FH T RR ST A, BRI
23w AE R R BCR T 5 B KT AR A AL
SRS ORI AL 8L 7 BR R RO A L3 P B e LA L
AT RS A BRI

() EEM=HERRX R ETE

FHEMG 7T —RAWEMR SR, 0 CEx
LB Bk 75 R B SR TS L R R A 2 Bk
HER I “FAA SEIE RFEEFR(RREVR . RO 7 o
X7 S E AT AR RFO T Lt 56 B
—Rfiaisim R gtk &%, SRS ONE kK
fe (KD, HPpE s sl AR
BRI BIHLEAR, SIARCRE m i H AL
e, DU ATIE LARREARIA M v A AN R A REM,  HESN



PETIEMEF 2023 F F25% H5H

[l S ES

&2 0 e R F 52 )

¥

FR& PR 05 A% B S5

9

A H A

VN20054EHEC R 2R 4k, 212020475 [ g PR 2 SE LA HE I 23 1<

9

AR

G ‘3 iz;b?m 2 RE
PR

Fh2p B
CRAEA

BUOR. hifEs
HT i i

"""""""'

KBS AS B RIS R
SBINY AOSP IASP
CLEEN II —
AAVP TACP
NextGen

E1 XEZFef=HEXHRITL
VE: CLEEN FORFFMERAERE. HIRONIGEA 1HR; NextGen#om B PRl RYt: AOSPFoR RIS M A

AAVP RoR Sl s 25T Rl TASP RAREEA A R iHR

BEVRAT 2B 7 ] R R WAL 45

(=) EPrBLIBHEKI K& EEE

ICAO#EH 1) CORSIA THX] (20164) 25—
AR AT BRI HE T AL . CORSIA TR B B
et 2021—2023 FF A (HEZSY5), 2024—
2026 NE—M B (HIEZS5), 202720354 N
F M B (EPr s i ORI (RTKD it
0.5% ¥ 2 114 Bk [E Br i = 12 i RTK (5t 90%
WEZKEH S 5) . WEFEEE, ZALHE P
ICHE 7 Z 0 PR e i vp [ RAUAR AR, nTREE
FEsZ Hh A A R B R g 01

IATA MATML 75 3R A1 FE %, 43 7l E 2009 4
20134E. 20204E KA (2050 KHLE AR K JEEELL KD,
P THARAL (EHEATREM L. nTRREE B R
RO BRI ATIEE . Sl s S R
it AR A TS AT A BT, B
I WEVIASRA, B TR D7 T R HE L
TATA 83— (2021 4F), BSR L GAfTE AH)
A B 2050 4 SE L FacHE G AR (R
EY HB A ERTHRIEHIZE 1.5 °C LLA B8 H bRS,

TACP FoR A EMAUE ML TR ERA FORIFEE SHEAL 2 14l

A B AT BN R AT T AER RS
AL (Waypoint 20500 (20204F), VE4UHIE T
Wi AL KIS HAR, WFA T RSRFTREIRELAR
I FH RO BEVR CHLR A O, FH OB H AR1S 2
TIATA#EF 2, MFERSIISCRE, BIE2050 4
23R BT CO, HETBUR: EL 2005 4R k2> 50%, 78 I LAl
b 10 4RI B B A HE

= ZERfuSE W EHERBER A E)

(—) RERMEHIIRR L REXK

UK S BARRER S, R T IRIE S i
SRR R AL ISR Y o “BRAFBOR IS S5 R R
A7 CHINEZK 2035 Fm s HiR, #2171 sk
EARTRA K JE ORI AR . BRI B 25 44 1
FRERH R, MBI AR CEHL 2 R Z R i HER
Wo B, 4% HE A S AT RO 5, 2020 4
FE AT CO, HELE B LN 8.22x107 £, Hor B2 0k
A CEHLALIA S AR ABHA B B =242 5
FEoN 97%, (a1 HE R ({3 BT H g B e A
i EE N 3% ROMLRAT L B B AT 2 R A o A IR

167



RAM s R & RS IR TR

FUL BB FE A AR, DR IR R AT 2 A B P
PN s AE Tl D A 22 R AR 5% R B HE T o

B RATE S PR A R, RESHAE S TRE
AR HEI S R R R N, RO SR A AL AR T
i BT 3 O i . JEZ ICAO —RELHE, K
H RALHE 7 =R S 5 ICAO WA F 55, M ik sk
R 5T RE IR K, R S B A e 51 5 24T ML R
Fefand . T “HIUE” BRI RATECE T
PRI ILY (2021 4F) ER, ML B
BUF IR, FEEME B FrHoRMA, &t
R SE T I A, (et st Rl  “+ 17
RAMZRBEIERD (20214F) $2H, BRI “W
B O B ARSI, IEOR . 1847 TS
TG EE AT s R . (U RS
RIERTURKI) (2022 4E) E5K, KAHEREAT LB
B, NAZREOARBREOR, RIHZEEHAEN, ik
TSR, AT T R R AT HLS . A
RN BAE L R R FEWIEA 1 H Fn 3 s

(2) HERMEE LRIV

HEl, REIEEFKRA LI BB, £
IR R RIE DL 1 H AR A . FRE RATEN R
RERCIREL AL, DL G TH 0 77 A R
ALERHEBCR T B LK 2, HETI R RS

AP HE RS B4 T BT B

R, RERGUSENIGERE, fizie
A R R ISR M 1980 FE 1] 4.29%10° t-km.
3.43x10° AR 4> B 1K 2 2019 4117 1.293%10" t-km.
6.6x10° tkm AR RATRHEBHA 198041 1.07x10°¢t
PR 2019/ 1.161x10% t (K Z11081%5), H4
BREF BB HE 0 27.9%. AT LLE N, R
RS R RIEM S, H o #hdan. 58
B3R E RS HDIAT AL TP 2 B B, Iz HE
JECREOR, IR B H 2SR AN 12 DASCRR SEI 2030 4F
Wik g Hbgs JUHIE 2013 4E AR, RGBTk
WRHECE N T F &8, R HEE Tk,
T e AT HE R HE A A bk B v«

TR RAE o 1 g KBk 2 R IARE T B
%, M 1980 4E 1) 2.493 kg/(t-km) K £ % 2019 4E 1)
0.898 kg/(tkm), HiFFEME N 64% (K2 . 323
SRR FE Y (COVID-19) 15 IR, 2020 4F
EC S S S5 5 B AR LG 2019 4F KR T 1:39%, {HHL
PR AE R K (B & 2020 FE4FE K 3903 28) . &
SR SIRHE R B G B R R R T A R R,
E i HE O AE B TF 2 0.995 /(t-km), #2019 5E7K T
1%, 1X52 #2020 FEH FRTHER TR CHLFY
FL B B AR A A T B

12

—
[ere] (=]
T T

BUIz i SR B 18/ (<100 t-km)

—E R

168

3.0

[
1
= = I 2
o W =3 n

BAGURETF R BRHEI (kg (t-km) ™)

1
<
n

0.0

o T ORBRHE
E2 ZERMDZHEEERMETRERIER



PETIEMEF 2023 F F25% H5H

(=) HERMEE AR e 3

1 AT P PRI A 8 5 R el HE 22 3R % 2 18] AR T I

JRUE A7 L 1 %2 COVID-19 #1552 ma 5 K,
{H KRG R BRA K ORBF 35 4% DA b 1) 3 K
o RERME A AT PUEE I, B Ak
WE TR M. “+ DU A, A E R
TEAR TR B R M . (XIRAE ATk &R
hE) FERAEIERIR, &R E RATZ
1) [ s i J 2 ) H e T [ B sz i 77 o AR AT b F0
R, 2025 FFARE Rk & s ik £ 9.3x10° Ak
(EAWEKERNS59%), NBTFRHLZREGHETE]0.67;
FH L IR B LML 3% PR B A B 6 Pk Bl it 1.7x107 220K,
5 E0THI I FRI9RCHE R 7y 33— 2P 1 oK,

HAT, FEMIT A PPN LR 7 4,
HAZHL TN LN 6 45, MR IAEE R KIHL
A A B e B RALR T A5, (R BRIRHE K P B SR 4%
B BRHEBOR B R B AN . B R e
T, A BT R R Bl TRHLR A R K
EREE. RAUEE MRS e R
MOEERE T, A = B T B RIS 2 AN B 2, DL
B T B CHEE F -

] T A5 MR — Ak R R ] ) 25 1 R it
Ak, KRB, W37 HE # ok g K,
T 1 1 % 24 B2 5 R B 00 1] R BRI Rt RO
A RS B TR A R, MiRK /AR A A
REEL, BOEMERD MK S e Bk, PAGEE
B 5 100 1 o O B e 2 RO i e i e
JEMINTEER, HETRER RN, IRk
WS gRe ). 18 X7 HbsRH G, BRERML
EARRR R BT BRI SRS = B, P AT R R a
O RIATEJE I, ASTT 38k G b Ay SR ™08 47 Ml 1
JE77.

2. PNV B AN 5 B R HE A P R 2 TR T

TEBEIE bR 5a 4, B E Rzl &
FIRESIAXTEEES, 1 CORSIA HiiHLAI . “Fit for 557
BURTER . TR AR M AR SR L = S 1B 100
HHE— LR T BRI . IR RIS Sl i E R
DR S84 HE S AR G, FR T AT R R )
Bk

BRI B BT, SEES T 21434, W
ST 71, IR EMCA 304 AH TS
BE AR RIS 5K, R ] R I Il sk ek HE R 3

. EJIR. REIRAU= AT R RN, AE
QU RE /155, Rl SE WG/ B BIM SR
Z oK H EAMERRE, AR T 0B il S AT R
TREHASGE . BeAk, Riis ik R s E 2 EE
AT, g HuIEE AT T K IR
SRS o BEF 10 4 A0 A7 (1IN [R) S BB A Ve . P
304E A2 A RS TR) SE BB R AN, 75 A AR el 20 RATL
a8, AH AT S SRR E

3. KL RUB IR B AR 5 0] RE L REUE = M v A
R &

He B R MBI AR, A Ak U7 22 SE A 2
WA, NI MBS . REIRTE R AR R R
S, RAPIFER. BUKE, SRR
GE A wAMTREEERE.. BIEAEK. #R
UM, RALERDERTE “HEartk” PR 7T
IRORFF TR RE . a0, RERMKKK. F
Wi TUREAR R B AR, SREARRREN
Mo MTHIE A RO A B 5o R IR B RAL
FHE R MR R, Btk SRR A
R HOREERT, A L. SRS KL AE 2045 4F
FE 2050 FF A REFL N -

TEARR B A TR0, ok B
LS PR TR R T T RS S R, (H A2 B A
FRA S TR EMIE N BE D 2. FRIE B = mT KR
STl SRS TE & 1 N VA P (S NS & B
BT S ARBR B U = BE, R R A= Rtk
ia Dl AT T AT R R W0 AR fa] B A 48
MHTHIBOR . BB RS AR, O BRI
FTERBAME LS HE SEBLR S fanlk “ XU~ H A
DAL, AR 51 S AL B, WO 8 GBS
AR, B K AT RRS i 2 AR R 548K A5 N F 1
CHFIIFE G BTa T, B E IR A A
W, BRONBRAFITRM TAE. W@ ariERl4am
Pl SR WSS AN T AR R, Ha)E™
KL R AU HE R RS TR B ) B BRI R R

4. HoAth 2z 38 77 AARBR A & K R iz Hnll
(BRI HE )

E Prae i T, MAERRIEEDRE, M HER
TEACIEAT W HE R ) o et iz i . fERE, B
SR AT BT AL i HE FBOZE 4 B HE TS 1 o5 B AR
il (2020 4F-29°9 1%, {H il A5 k% AL A0 EL g A iy
Pem . BBV EMBILN . AR “AEIKY

169



RAM s R & RS IR TR

SGALIB IS AR AL, TR A2l
BHETBCH B o PRt — b dR v, DRI RO 2r (B
KRBT 2 e RAUT b S H 52 i is ol
BEARIRVERI LM AN K, (EAESZ 832 Ha Il ARV 2
TERE BN A R TTER . R, ROAREIANF
AT AP R JERT B BORFAF . AR I 2%
FetE, BORERAT XU B bs 5B mE AT
Kk HEREA LG &, BHEA]E F R S AT
BT AR BRERE, JERIF TSI L IR

M. RERMSHARKCLREFR. EX
BRI E R 24E

(=) ZERMEHIEKRCEZRBER

s R R B R RS EA KR ’
ik “FEH 27 MRk, WRE RS IE
AR B 2R AR SR . (IR RIS A
JEETR $2H, 2025 FERIE AL LR
RPN B RR,  akd B b [F) 3G R0 B, A7k
T HE S B R 4 T B, B R R H 9 7 LA R
Fto #]20354, SEORIKIES K IEERET 7,
iz s s Ol K, MU BRHEBOZ A5 i\
(EREE:I

PL SR BRI H bR AR, 8 A0 HI i s T 3 1
KSR AR R RS, 3t E Rus i R
TR FEI AR H bp: 2035—20404F, A HNLER
HBGENF-E 1, Sl 20604, Rtk
D14 SEIURR R AN ., TR LK T B R M 4R e AR ik
RIEM S, SLORNTISHNEEL . M. # 2k

EEE @ EX @ N

ARHE, RS RO ARG B AR RIS S A &
Fil 22 U B BCHEIBCRFALE , AEARE Pk 2k 38
B RERNL U5 T R AE 555 H AR A 3 B

(2 BRERMEWIARRIL L REH

il is AR AL K R I DB, FE SR
TRRE AT MRS RE AT &, BT
A BB B BIHT, B “HRE e BT A%
DER. RIARBOKRIES, FERNE b 7
A I FRC &, @& AT R R
SEREBTT IR ERS . X RiE sl
By HEA R, PR SR 23N 2 [ BURF O M
Rl RS, DAMOUEERE, S5 a3 ERATIZ
WA SRR, R RIS fan L AR A A Ji K8

—RAEE KR, GE UK S H AR AT
BNV BRHAI R, ) R ARBR A R 1
T2, E BRI  BCE IO i 2 3 kAR L
RIERISCRE IR o VRS A N EAR L] 5t
N, g5 B 5 R L™ dh R s . R ok
20~30 £F [ 7 RALKJE H s, WIES I E AR KRR
PUEARE IR FCTH R STRFRGE S B ED
T A BARBRAL B AR R BT TE, A5 583 7 Rk
T L. SR, BmRUsE . SEnEE
BT, TERCHARYIEG. E R 3B R
RAPEARG] . W BOBCBUCHAE A 223 I IR B O Je
B 5IFYEIEN, CAARBLE R IE B 5 R B
Fe BRE MRS By iR F b R R G 2 ) I 1) 4
PP B R A D HR 22 G USRI IR A AT AR 5% R B
AL B BRI R BRI A e, DA i

L TR BNHGUTE - BHRESTE, R,
ARy W, BSIOKE | RRAWEFRE | AEEIBUERHY
2020—20354% 2035—20454F ; 2045—20604F _ 20604F J5
o fRAuIEE R o ERIMRHLOIRIEE ¢ SR GRla R ?-%mmmﬁﬁﬁﬁm%
U BRI | - SEREAEBITIAR | - BRI E-%%&?ﬁ@ﬁ

o TWHUMIR R — KRBTSR
WA, FHEEHLAHE

. AR HECHUIRR

o WA A 0.8 keg/(tkm) |

o TERLELARVEIN
s HH15%

i BE B A

Hi B R30%

B 0 R S
BABOE, P B S,

« BRHEURA0.75 ke/(-km) |+ BEHEECRA0.65 ke/(tkm) |+ BREPCRA0.28 ke/(t-km)
o RS ML :

o ARSI BRI

Do RS ARRL
' B EFE|100%

i lA45%

E3 Rzl R HEL R ER T

170



PETIEMEF 2023 F F25% H5H

MZE b BT BBk, SCRERIT
BsER = TREPL, RERUGK. Tk, 7
BRI R . BRI

TRAE LG R E I, B ERR P dh B T
A, HESIREMHAR AR I HED SR . St
PR AR R S KA JE Hobx, LA B vy (A
£ & SN K (1 L SN SRR PR S £ /) T S
SER RS S0l 1 AE S e R i R0 DA B HE T
ik sCSCE,  3e 1e R R ARG A E SR ABI A
R A 7 170 2 3 vl AR S BUR . B
Fis MiEad]. fNEEVIEE, 23T et
T TRLARIRE R . BORBCERBRAE . Frdrkl
Hiilig. #4aiaE . EHRE. LB E &
W LR TG S A A, IR R BT R B AR,
5 AR ER O REVRAT 2 2 AR LR, i Hh Sl mT
SCBUPERI AR R R JE H AR HOAT B2 s 38 S8 A AT
e R B AR EE S OGRSt A R
WETE. SRS PERE KRN, JFRSCER ., By
RS SR AT R WL S, BBl RGN, AR
HREWE CHLECARB R, & 8 %3l /1 (AL AT 4T
PEVBAIE, oA 22 3a 4 5 A 2 13 1 o IR 8103,
R PERERBINL. AU IE 8 BRI TS5 T T 1
FREEBIR, B0 RAA A CBRAC K AT

ZORARALREIRET M, IR TR AR A A AR
WHRIESN . TFRE TR IREH S AR A R
RS A Eil. RYUSERMA, TR S
37 1 B LB . HHE3h BB A1 H A TR
Vi, SR R AR R VE TR s bR A,
LA FFEEAT AR R B, 2 5 B T E Beds
HERIE , ARUESRTH PR 514070 o S SLARAR 2% o fi
PENBE, TER “A77 - dakm - ik 2 kB e
e HEREEAR. HIRRGERREIRAINLIA N, PR
EEAIE B T S RETR ST 1 RE R 1Y RO 40
SRV, 3 R A B RS VEROR, B HER)
HZl . RS REIR SN 1 WL Sl . Rk
TERL 2 IR BE 5 I P AT DR PR S Atk v i o mT e 82 A
TR A BRI EFME . SRAERD
B RRE A, (e REIR AN . RALFLE R i
VAT IR R i) NV

VO CLRERR T B R WL &R
il A FIEE KRR . AR R, (2 HE
TRFMRIKIZE, LRI s A 9 B b, HE3h

N

N

Tl Eer i, BaEle. BB RITR, RTHIE
BATER SRR e EHEER . fits
RS MR, SR RN, gy
SRR ARG, P AU AT IR HECE B R
VERURSHERE , SRTHATLR/ IUEEE BUKP. 5l i
NAFFEE AR EE M 2 A ey HLBASEHE, bR
[E ML AR &, SETH IR LIS Sk R B AR ie AT
BERL. REUTT IR HESE T BL, S R AR 2
WL SRk R AL A DR, RIS 51
br EWERAZ ST, BERTHER OISR

(=) RERMEMIRRELRNESSHE

RN, RS AR B A AR E LA SEEL
TR LR, ST ST AR B Bt ok Bl b A H b, S
BETE T R ME R AR SO 4% . TATAL ICAO S MR
FLBHESCAE MRS i, KPR D . 28 5HL
O R AR I BRI . AT R SRS R
&, ERARMBREE AR ERE. %G
K, ZE SHIAIE IR BT ORI T
it BRI ARAE NS R, (EIRHEE F1 s ST kLiE
BERCRZITMR AT TBL WSS RS54
W TR ST R AR AEAT MR B R T A
FERBRYEME A, TAREIR R L TS R S it T
FEABITEIE R L 4).

I RERMEERRL L REZY

(—) FRIRER R XL~ M

FERE 302 CHL R T2 LR St AT
BEJE, NI —AURBRAL R WL A AT
57T, T REAERACAR K S ISR 7L, N SCFF
FFE AT 2 AR IR B S UK e e (AR A A ok 7
Fo O XT3 WL, TN AT RFST AR L
PO BB ARCR: i) (20354F) RHATELA 58T
W ANRURSILAE 8 S R S ML BT LR 5 3h 71 fE
W, QU ERRRZH SR THER ., &
LR el A SR B R ] (2050 45
TFR SRR/ SRR HERE R . @ X T
RFCHL (BIEIE), IR AT 4R S MR
CLpRIE AR BRSO P (20354F) MATR &
BN R, SRR b @] (2050 4F)
IS RAE el WS E DAY O i K A1

171



R BB R L RIS

202048 20304¢ 204048 205048 206048

HERERFRAR T ]

{5’1 KA R AL B |
[l AL 55 4 % o
BB R Skl

e BIESE 3Ry ]

I?ég; LA AL y ]

SRETE WAL ]

ZEIARAL B ROR AR T by ]

R

1 AR HE O 28 5 i 4%
LI X S AR

4

0 RIRI s A b
il B3 et F b o

B
78 2 5CORSIAGIRRA
H1E “FRAEBRT AR

AL
e _____________________________________|
HuH R GHLAPU I ———

HEET AR T

BRI ; T IR AR I A

El4 RAUSHEMARRCE REHE
VE: APUFRIBIZN I H .

o ORIE AR AR AT, I N AT AR A
PR LD FEARBRHE SR ] (20504) MR
ENIJrg, FPHEER BN I177 RIBARRR .

(2 IEHE AR = PR =l

W B AT 5 S S SRR FE B BUR H b, R A% 5
FUEAERT, B RAT 5 ST R b A A R Y R4
PRBE o HERE LAY 5 T RRET A R R AL
I RIEMIZRIZAT, 100% 15 VR bb 2 (1 W] R 2 i
BB T A AT IR, TP TATYES 2 e
TENLAH SRR SOE TR TR . & KA HFEEAT A A
RHR N R, D f B Al 5 S 2 R 2 2
G SVl N A E S =2 VI R R TP 5
SE (KT FTHF ST OB AR P30, BRI RT 45 89T
TIRRRME R & /N AT SR AR R SR 2 A AL
fillo SR ATFFEEAL S MR P BE,  $ RS BT AE
RO A 7 R4 N it e it ) A B 31 45 T DRI A
FEISAT IS T BRI 3 et A R BRI A0 H
MISCRF I

() EARMEERGENE
SERAR LU 4, S AERE . R &

172

Blo JFRE R REBOR G, N A AL ML B s
ey BT T ORI Y LS AT ERE . nsnit i
P KHLAPU BB B AR, FFER4R T WL Tl 2%
o BREARURIANAG R ATE A F R X, SR AT EE
BATEES] MG AU A EE IR . N
PR i AU AT WL A R ey e e
R, RIS R AR R P 5 258 IR 55
M. e s AR, BHEEE. BEnE
R RS TE -

EA
RSO A LRSI AN AT AT 2 o R B 50 5%

Received date: March 24, 2023; Revised date: September 4, 2023
Corresponding author: Ma Jinghua is a senior engineer from COMAC
Beijing Aircraft Technology Research Institute. Her major research field is
civil aircraft product development strategy. E-mail: majinghua@comac.cc
Funding project: Chinese Academy of Engineering project “Research on
the ‘Dual Carbon’ Development Strategy of Aviation Manufacturing”
(2022-HYZD-03)

BB 3k

[1] International Council on Clean Transportation. CO emissions
from commercial aviation: 2013, 2018, and 2019 [EB/OL]. (2020-
10-08)[2023-06-15]. https://theicct. org/publication/CO2-emissions-



PETIEMEF 2023 F F25% H5H

[2]

[3]

(4]

[3]

(6]

(7

(8]

from-commercial-aviation-2013-2018-and-2019/.

o L O R PR DA A w2 W T 3 TR AR R
(2022—2041) [EB/OL]. (2022-11-13)[2023-06-15]. hitp://www.
comac.cc/fujian/2022-204 1nianbao_cn.pdf.

Commercial Aircraft Corporation of China, Ltd. COMAC market
forecast annual report (2022—2041) [EB/OL]. (2022-11-13)[2023-
06-15]. http: //www.comac.cc/fujian/2022-204 1nianbao_cn.pdf.
BT 0. 02 = LB h 0 2 B 4 77 L AT [EB/OL. (2021-08-
24)[2023-06-15]. https://www.ccaonline.cn/yunshu/yshot/667761.html.
CCA Online. A comprehensive analysis of the aviation industry’s
path to carbon neutrality [EB/OL]. (2021-08-24)[2023-06-15].
https://www.ccaonline.cn/yunshu/yshot/667761.html.

A route for net zero European aviation [EB/OL]. (2021-03-15)
[2023-06-15]. https://www.destination2050.eu/.

European Council, Council of the European Union. Fit for 55 [EB/OL].
(2021-07-14)[2023-06-15]. https://www. consilium. europa. eu/en/
policies/green-deal/fit-for-55-the-eu-plan-for-a-green-transition/.
International Civil Aviation Organization. Climate change mitigation:
CORSIA [EB/OL]. [2023-06-15]. https://www.icao.int/environmental-
protection/corsia/documents/icao%20environmental%20report%
202019 chapter%206.pdf.

International Air Transport Association. Aircraft technology road-
map to 2050 [EB/OL]. [2023-06-15]. https://www.iata.org/en/pro-
grams/environment/technology-roadmap/.

International Air Transport Association. Working towards ambitious
targets [EB/OL]. (2021-10-04)[2023-06-15]. https://www.iata.org/

en/programs/environment/climate-change/.

9]

[10]

[11]

[12]

[13]

[14]

Aviation benefits. Waypoint 2050 [EB/OL]. (2021-09-27)[2023-
06-15]. https://aviationbenefits. org/environmental-efficiency/climate-
action/waypoint-2050/.

CR YT R SR K R R BRI [EB/OLY. [2023-06-15].
https://www. gov. cn/zhengce/zhengeeku/2022-01/28/5670938/files/
¢22e012963ce458782eb9cb7fea7e3e3.pdf.

The 14th Five-Year Plan specialized plan for green development
of civil aviation [EB/OLY]. [2023-06-15]. https://www.gov.cn/zhengce/
zhengeeku/2022-01/28/5670938/files/c22¢012963ce458782¢b9cb7
fea7e3e3.pdf.

Project Team on the Strategy and Pathway for Peaking Carbon
Emissions and Carbon Neutrality. Analysis of a peaked carbon
emission pathway in China toward carbon neutrality [J]. Engineer-
ing, 2021, 7(12): 1673-1677.

R, WIRAL, SKREELT. XU SR IRE A AR T R T
M5 REARHTE TS [J]. o E LR, 2022, 24(6): 8-18.

Huang Z, Xie X M, Zhang T T. Medium- and long-term energy
demand of China and energy transition pathway toward carbon
neutrality [J]. Strategic Study of CAE, 2022, 24(6): 8-18.

World Meteorological Organization. WMO statement on the state
of the global climate in 2019 [R]. Geneva: World Meteorological
Organization, 2020.

ey, WLER, A, 55 STIE IS AU mE W . kb R AT
WHIC (0], o TRERFEE, 2021, 23(6): 15-21.

Li X Y, Tan X Y, Wu R, et al. Paths for carbon peak and carbon
neutrality in transport sector in China [J]. Strategic Study of CAE,
2021, 23(6): 15-21.

173



