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Abstract: As an innovative product integrating multidisciplinary technologies, low-altitude aircraft have rapidly expanded
in application scale over the past few years and demonstrate foreseeable potential for further growth. However, low-altitude
aircraft are highly likely to become a new source of environmental noise pollution, potentially causing increasing noise-
related complaints. To address this issue, this paper reviews the current state of domestic and international research from
three aspects: regulations related to low-altitude aircraft noise emissions, noise measurement and analysis, and noise
calculation. In the aspect of regulations, the paper introduces the noise emission limits stipulated by the European Union
Aviation Safety Agency (EASA) and the United States Federal Aviation Administration (FAA), as well as Chinese
governance objectives for low-altitude aircraft noise emissions. In the aspect of noise measurement and analysis, it
highlights three standards for noise measurement of low-altitude aircraft both domestically and internationally, and discusses
the measurement methods employed in outdoor and laboratory environments. In the aspect of noise calculation, the paper
concentrates on model-based and noise propagation-based methods. Finally, the paper analyzes challenges in these aspects
and suggests future directions for noise prevention and research in low-altitude aircraft, including broader regulations,

standardized measurement guidelines, and enhanced verification, to advance the development of noise control technologies.
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AR, KT ATHBEARDH KR, LA
(unmanned aerial vehicle, UAV). HzlTE B L AT
#% ( electric vertical take-off and landing, eVTOL) %
G AT SR AE VDRI IE . PRI I L Il Tl 7 2 5 40
HAFE) T N . B ROR BIRED AT 3 5 SR
B, AR AT 2R EE ARSI i, HRAT
AR 75 30 B k. RAUREEE 2o, #
£ 2023 K, T AHLBATHHIE AL 2 000 K,
NI G ANLL) 126.7 J3 22, R 32.2%: &
APLR T WATHSTE)EE 2 300 73 hs

SR, AR RAT SR AE IS AT I 2 Hh AN W] 38E 4 3l ™
A, DR 5] R MR A T e ) . G AR T X
I, TR R D YLt JE R ARV A R DL A A S A i
FANHIFE MR o 7E 3R I A DR 3 T A v N 3
FEBOE 22, AR A TRAT 4% O SO0 3 TiT W 75 A 5 e
KT OB BBk . 36 1 B KA A ALK R (national
aeronautics and space administration, NASA) 1 Joby
AW Joby eVTOL MR Al & o, =4 WAT 2 4E
PR B 1100 m AN KRRV I, R R A I A
N 65 dB(A)Y. FEIRTIMAET T, KAT A RS U
B e, R ERS) M EEE N T
50 ~ 200 m Z [H], K Ja e A X I LG X3 5
Wi, R TR BT mE AL+ EILE K,
Fomp s ARG T B A R BN 2, S
I XA IR T /K20 A1, ik e ) 58 KT LA
M2k TERK WATEE LRREOL T, XM
A 8 2B 3 R 5E 1 408 K70 75 T RE IX A e 7 R
6 (E% 1 KA REX A A FRIE N 55 dB(A), MfE
RE 2 KAETEEX A EFRE Y 60 dB(A))™.

FHORTIE FU R B e P 4 S BUR RGN B IR Pt
TGERL R TAE R AR, KRR AE WSS RATH8
W, SR EREFEOT AT, GO MUERIEE ., R
LRGSR LKE O R AR. tA
W FEAT RS AT 8 N BB RS B2 () 52 i 24T 1
5 M. Christian Z0O R &R B, B8 EAH A
e R KSR, AR AR A R A
AN IR . Yedavalli 8505 4 Bk 1500 A #E 47
i, SRRETANIINEL T, BeE AR
RO B2 —. Gwak R, o AMLELARTFE
W EE ) A% T T I A AN KAL) R R B LR AR

KK B30 2% % 42 J5) (european union aviation safety age-
ncy, EASA) X4 KR VG B A AR R A Fe R 3
O ARR TS N BB 2 32 12 B2 9 B ARSI 8 1) 22 4
Py BRRACRYF ] A TC AL RSB AT R e

BRI, 9 1 ST AR R I PRl 5 IR IR TRAT A
FERT A ARIREIE , R AT AR S I B 5 1A
BA R BRI SR SO ARME . i, AR ST
T RAT AR A I SR, T SRR AR S
ST AT AR LB 3 AT R IR R A
A7 F M A I TUE e S AFAE kA . BJa s R
ATAF AR IAN R 2 A, FRREARB KRS, S
2 RAT AR DN R S T R SR W, AR
U IBE FEN A TREECR N Rt 2%, DUHES)
IR AT SR I HI BRI Bt — D R .

1 EkTRiE

RNTH—FRIR, KK S H 228 (urban air
mobility, UAM) FIJC N\ KAT#5 R4 (unmanned aircr-
aft system, UAS) %5 3 75 3 17 7% 48k (0 ) VE Bk O A
7, XTI LEE AT R AT RSO IR K
17887 ASCRETACE CAT SRS @, AT
R AL TWAHRIERA S E1HN
UAV. UAM. UAS. eVTOL. drone 1 aircraft;
2 2H°4 noise Al sound. 7ESLPrfgRIEFEH, ARICK
BT WA S8 A vh B B — AT H A 07 50, B
i “UAV and noise” “UAM and sound” “ drone and
noise” %5, LURTRAS R ARAE 21 & R [ AH 58 STk 2 4%
Bii, WEEKRREG RG], HARET
2016 4F 6 A 1 HZ 2024 4 11 H 1 HfsCik. A
53 22 72 Web of Science il Google Scholar. *iiX
SECERBEAT R E AR, R R RN
FFBR JC G ) STk, TR A TRAT g ek A ) R M
HWARE, WE 75 A8 & B G k. 1)
FI >k 8 & AL 45 Journal of the Acoustical Society of
America. Aerospace Science and Technology. Acta
Acustica United with Acustica. Transportation Res-
earch Part D: Transport and Environment. CEAS
2 VORIE £ AR AIAA/
CEAS Aeroacoustics Conference. Inter-Noise. AIAA

Aviation Forum. Quiet Drones Conference. NOI-

Aeronautical Journal%% .
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SE-CON &5, ASSC I SIS TWAT 4% M 75 AH SR PRV e
S MRS b (BRI R AR AN
AN = IR, DAR MRS T (BRI TR A
T AR5 iR R T M S AR 3k 1 T 92)3 A B U
IF, RGBT BLA B TR -

2 ERMIRIR

21 REHTHRBESEHMRERXEMSIRE
AR 73 F2 B [ P AMIC A TRAT R S HE R
HIH VA I bR HEHEAT T ZE N 4 . BEE BOR D
R Sy e, —SelEl 5K E PR 2380 T
A IR IR e P A BEVE AN SR bR, DURA ORoB 7 K
AT 4% B A HE TR S P B R B R, IF b X 2

AT . (HEEBAR B, KT AT 3R
FEHETBSRAA LD, X e A 1 BRI R 2 AR v T
A kAT & (ROWTRL) BAKCRI 3 1 P D e X (LG
Fir A SR )

EASA 7 2019 SEHLE /N T 4 kg IR KAT 4%
iR A THRUE D409, IRAE 2020 3T T &
TR 1), 2023 456 H, EASA KA [ 5 2
— KT eVTOL "WAT &5 1 M 75 PF £ A1 BR 1 i 42
F—I AR H R VG (environmental protection
technical specifications, EPTS)'", ZMiE&EH T HZ
AR AR S50 A i i AR LS 71 AT
# . EPTS P HLE T K5 € 19 eVTOL ¥ATFR T 1A
YIRS 7y DL (effective perceived noise decibels,

EPNdB) HIFR{E, Wik 2 Fias.

R 1 EASA 2020 SMENEBEBZUTHRHERASES (BFLER)

Table 1 Maximum sound power levels for each category of low-altitude aircraft specified by EASA in 2020 (including transition periods)

_ BRFEIER YL Ly a/dB(A)
Mk R R mig N — —
H AR H HAENE 2 i MG 4 FEi
C1/C2 m<900 85 83 81
m m m
< +18.51g — +18.51g— +18.51g——
2 900<m<4 000 85+18 51g900 83+18 51g900 81+18 51g900

R 2 EPTS EM CITHRAFHRAIESKTE

Table 2 Maximum permissible noise levels for aircraft specified by EPTS

AN A RAT LT 0 75 7K ~F/EPNdB

B CR & m/1 000 kg
N

ki Fivk

m < 0.788 86
0.788 < m=<0.8 87.031 4+9.967 3lgm

0.8<m 106

84 89
85.031 4+9.967 3lgm 90.031 4+9.967 31gm

104 109

3¢ [E B i 2s B # 5 ( federal aviation adminis-
tration, FAA) T 2022 & 12 H X} Matternet M2 % ¢
ATHS LA T g Y UEFR DT M A TEARHE RN T
B OR KAT BHAE IS AT L R 7= AR B M P AN 2 R PR
O AR R S 2 B Gt st B2 5 0 P U E ) MR 7S
TR BARRRAE . H T3 0 S8 AR & v AR E
& T A R8T AHLE I e S DGIEARTEE, FAA
AT IEAE s 58 AL S (10 T8 AL L 17T 1R e 75 DR
PRAENT, Oy TIAMX —2H, FAA T 2023 47 Ak
7 — RAWEARAE, W TR R E RN E
ITHMRZ ®ATHR . XL EFRAES T 644 Amazon
) MK27-2. Flytrex [f] FTX-M600P ! Airobotics
f*) Optimus 1-EX 7EN [ Z Mo AL, XL AT 8%

e P IE I FE ORI T CBEIRR ) B T 2R
36 H 4 H 138 7 7 SCR /NS B T AL RS AAIE T
L, FAA OV 1Z 7 VAT o LA L T E
BTN CATER, Bl R AT SN 492 ft B
3 250 ft, PE AT AR (L) FRIE T8 dB(A).
BAHEZ/NETANGIEE LR, ity
TR, WHRARS.

202346 H, HERHAMTRHBAAT (EAZ
Qs g8 RATE B AT . o, 28\ 43R
e WHEHRALANZMG S RAMB 5,
HHESN, P& EZRA RLLAEIL., T
PR NMEAE. MKERTeESME, JERIE
S T gk D KR TS e A e 7R R e, 3R [ H T
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SRIE VA R TE N P HETBOI 2 L A4 R B s
A am i R I, EX AT ER B R M T
), A R SRR 52 bR D08 A0 A0 1 75 Ve BB 5
BE T3k

22 XTRRENES S

AT E Joxs E A A 3 43 4R SRS AT e S
T 0 R R AT AR, Oef LR A I Y
AT RER . R IR A ZOR AT Y] . 1
Bb, AR TR S TR S TRAT A5 e A I
Soarint it e, T E g AN RN LK = A
N5 9 8 AT TR 3R
221 MEARA

1) EASA: guidelines on noise measurement of
unmanned aircraft systems lighter than 600 kg operat-
ing in the specific category (low and medium risk) #,

EASA Wl & 5 %35 T &/ T 600 kg HIE
AW, W75 R ARy A THBURBR 75 4% Ly 1A 1T
BEERLFE R Laeg» 3 AR RSP TR AR AR S
AKF R, ZENE AL T ATAREE T 50 m
Aby BAFEE, ZEWE ST WITHREE T 25 m AL,
AT RFEEN A0 30 so H TR E I KAT AR IR AN
—EREESHE AT T AT, EASA ILH2H 1A i
THMEZER, WAFHETED 6 IKER, Wrs
e JEE AN AR B R AL R PR A A% A (RO v R A
17~ 150 m 2 [A), #6 e) fl B AR £10°; B
JEAE 12 m ~ 50 m 2 [6], {22 75 #2 1 fE£1 m BLAN).

MBI FEORAFE - . o AR, iR
FETE 5°C ~35°C ZJi); HHRHEEE A 20% ~ 90%; ~F
CERGEA I 5.1 m/s, BT RUEA I 2.6 mys,
HIN R T5 HE R 23 6] A BB AS ) BRI 1) o
KA ER Ly 5 51T H B 15dB (A) LA
L RN ETERL

2) ISO 5305:2024: Noise measurements for UAS
(unmanned aircraft systems) *1,

b b 1 46 24 21 (international organization for
standardization, ISO) $& 4k MK 25 AT 2% e 75 I = 5
T RO RN T 150 kg 2 e 3 LN
B, AEACLAE TR e AL e B AL, FrifEst
PV P T A R AT S AR B 3 Rl A B
R, JFRUE T AR AT ARAS T e 75 B2 4R AR
(W3 3). Hrp, L&A AWBFELESR: LR
AN AL A THBURR A .

R 3 IS0 HARRE THEERIEIR

Table 3 Measurement metrics for different environments in ISO

3 FhIREE T B B
ATIRE - -
HAE 87 KA E-V/878"
B AT AR Lap Lap Lap
KL BRI AL Lag Lap LsAmax \LAE

R THRE I FAE, AT RS AR AR 2 (R EE
BEERKTET VITSEERMN S5, H T8
FERE /AN 1.2 m B E AR 2 5 (B KE). 1SO
R SRR A () FR ) 1, R RR AT B IRAS A &
WML as BN E . X RAT 20 B LA A
FER o3 W R A T B 22K

12 3 FpEREE T, 5 5 A R AR T4 R AT A
/b 6 dB(A), HEFEMLT 15 dB(A). £ =4
Bi, LA A& &, 10 m/s KE T
A TR T min 25805 K (Lagimn) NHEEIL 65 dB(A).

3) GB 42590—2023: AT ANE B4 25
GARTRE,

(RHALNBWS 8RR AER) e T
AL R BURUNRUTE ANLI 40 bR, HBRMg S
D P EERFEARN A THBUS . A 75 187 F T
RN T P AN I R, AT v R R R A v B A R I R
RKTERMERKER S 5.

MR R T — R T8 Im ik, DR
AENE P HEBOK S, I TS AU B bR . &
W T R I, TR 5°C ~35°C 2 [al. M
SHRETE 20% ~ 90% ZIE[261F: RATIRE T RUEA
A 4.1 m/sCRAT ) A 2.0 m/s(TEEL T A, &
IR MR AR 2.1 m/se 75 HHUE A BORAL T8
AMLEER 10 dB(A), 2 = HHEEICT 15 dB(A)-

4) /N,

AN T RT RATHMEE D& 1) 3 il 2 br
. AT EFr GB 42590-2023, EASA Al ISO X}
BB RAEE E AR . 3 AN IR bR
BATXTEE, PELEE 4 o W REIERR. WS IREEA
TR E SRR A, 1SO Wl B AR HEXT 2 FhIA 5T R
MEESIAEZ . FHANER, R, Hik
J& EASA HIlEAriE. EASA bRyELE) 32 N
AAHME, HEMH TR B E/NT 600 kg 170N
ML, BFEZHER WATA. BE®E WUTH. BEFPLA
HJRT AT, &M AT IS TE T T AR
H. JFH, BEASA J&EFRAE IR 72 1SO 3
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Table 4 Comparison of three standards

TR EASA 1SO GB
A AT /T 600 kg /T 150 kg /NF 25 kg
TEARES G, R B S N N Y RN =Y
BE TR Lag, Lacq Lp/Ls amaxs Lap Lap
T =4 A WA R A = 4h
el K& £ KH L&
GEL Rk WAUNT HF5 15 dB WAUNF HFR 6 dB, HAEN 15 dB WUNF HAR 10 dB, AN 15 dB
& VEE LYON K BN

RS, AR RATERAE T 7 TBCE 2 5 K.
222 ESME

AN YERE, AT NPT AR TR LR
TESNIE E BRI EIR M

Cabell 5P IR T % M T ANLEAT A1 CEUIRAS
TR RIS, B3~ 442 v KRS B A B
UL REZ b S5 IRREE, BTIIASIY 4 Bl R AT SR A
R KAL) EPNL R4 7E 76 EPNAB fff i . i,
4 RAT A KBRS TR EZ W M KRY 5m, R
KMLEZE R D7 15 ~20 m. 6 Bl CAT# AL
Ko 7 m ALy R 79 EPNAB 2] 21.7 m i
69.4 EPNdB.

Senzig %5 75 7 DJI Phantom 2 £ Prioria Hex
S5 TRAT B AE 400 (2 122 m) B KA A HHRUECK
7 2%, DIJI Phantom 2 F1 Prioria Hex f] A i1 A& kK
Y5 BN 44.9 dB(A) F1 45.9 dB(A). Senzig %1
W 2 7 DJI Phantom 3 Advanced 7E 25 ft. 50 ft.
100 ft #1200 ft SATET IR A THBLUR K JoRI R a7 4L

Alexander 25 2295 DJI M600pro £ % 15 Al LA
3.2 my/s M CERAPPIRAS AT E . Ho, 54w
MR EAETER TR CATMAMEZL F, DESA
F B AR S R R, AR RS 0 Z VB R R A

Read %524k 25 1 Il & 1Y Yuneec Typhoon. DIJI
M200 FI Gryphon Dynamics GD28X & A #L 7E R 1
OB, T B AR IRAS I — 3 2 e K
77 400 f(2) 122 m) = BEM) A THRUR KA . ATt
BEERE RN A THRUCR FE A . X I AR A R &
HH PR

Wickersheim FEE0 L 2% 73 A SUAERE ) RAT 451
GERME AT, 455 T GPS. RATIH IS
Bm, HETRAEMmE . RSN, A EA R
i A I AR ALLER 77 TR PEAR S, A B 1 e e

X, BeAh, ZHERIESIN T — R R S
(RJ7VE s TN S M A W P Mg 75 A2 5

TEXT RAT S8 e AR HERGIHA T R I AR, 12
Pl R ARV R AT SR AE AR T M A
5] JE B8 1k 75 7K T . Ramos ZEBE AT T 4 Fh B AFL
(DJI Matrice 300 RTK. Yuneec H520E. DJI FPV Al
DJI Mini 3 pro) & B IF 1 75 HE . i T e
GG, FIFH A THRUROR T AT A THRUR R
a3 A5 B o AT = 4 g 7S HE RO $E D 1% . Herold
SO H I AL % 7732 E4) 7 DI1 Mavic Pro 1 Matr-
ice 300 RTK WM TG AWLEE ®AT S REP AL B, IF
o H A RS ER . Nash Z09F 70 7 Manna
T ML s HE R, T I R A R VST B T
TN FTT 5 AN A (0°. 15°, 30°. 45°, 60°) 1)
FEIRLL, S5 RFIZT AN FFE ) xR A
B A, 7EBENMIAR Y N E 10 dB ~20 dB
B
223 FREAMNE

S P (T A = A S KU AR 12 AR DN,
T H R B8 SCRETC ANLEEAT 8 15 55 38 5 B8 R A
B SR A T AR SO A IR S

Herreman®™ @ IE7EH = =9, K 20 3257w X33
A1 AT AE [E 5 f) KittyHawk HDX17 6 AL 242
0.9 m BIERT b, #iE 7 76 AL BRI ¥ 75 )
K, [FFEHL, Heutschi FEPIE A =, @ fE
PEE AP O 1.5 m AR A E 5 A Rk
A, BT 2R 2 e E T AN (3 DI Mavic 2
Pro. DIJI Inspire 2 A1 DJI S-900) ) M 7= HE e 45 1
N T R B TR G IR R S HE TR, ARATIAE TGN
HLEEIRATS, @A [ B & i e 5,
13 H RSB B o LA, Intaratep S5 PO FI A
AN v AN G g A JE g, EFX [ %2 1) DIT Phantom
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2 T AN 4 FhAS R e E G B (P94 28k} e 2 AT
MREFYENEH), B PERDE T HRRE 5HE ) 1Al
KR
FEM ST T AT,  Mobley® [E] £ 7E I 75 = itk
1795, fEH 204/ AL A & & T E 1)
KittyHawk HDX15 1 HDX17 J& A WLZE A [F] By 1y 2
WETWAEE, HlERESME—FEEHN19m
(BRI F o T Papa SFPE I /E A28 1.2 m 1 E2F
BRIX A B A AL A A, W& 7 E R Syma X5C
A1 RC Eye One Xtreme Jo AWLHI = B & s, MR
fE T H )3, HAh, Fattah Z590E KRH A =N,
K F M T AT B 72 A2 v A IR A, A S
ANUAE BAZFEE CGBIRAS NI A R, IR T
TEAM A R oA . R b, Zhou F5Honi i
180 8 AN ELFESIZE 7K, #E— DT 5T DII Phantom
4 TCAWAERAF . T&F. T IEAHT RS AR
Loy . SR, Zhou ZEUIH 5 LLH 7T AR 73 W 7
A e, B AE FE 2R HLE AR B 7 1 T ik
B,

UL, Putzu ST fE T — DUMRR (B 5T,
f£ WindShaper XJHFA 85, 1548 Parrot Bebop 2 Al
DJI Mavic Pro TE AHLITHT WIRZS o 544 50 KU S35
ANIF], WindShaper MY BEWE AL B AES SIS (B
AAR SR EAITT M), LRE R EAEFENT . PR AN
UKEAE N I SER A% jhAh, 5 HoAd Xl S 5
HHRAT A A OEAN ],z e A
PLALT B B RATIRAS, ik — BTt 1 SEie i B et
A .

AR T ST R T — AR T 22 v KU 2 7R E
AL 2 e o AALERERR IR 0 8 6 R4, 22T
FEE, ZRGENEMKERN 92.2%. (HELELLR
WA R b, SO IR A PR AL AT 3R 0 R AT L,
WA TEA I BT iR 22 KU

5 R 5 32 A v T A W R A T
To AL 75 HE TSR PE AN [F], Zamponi 55 #ER ) T
DII Air 28 Jo AHUEIRA KT (R A EL) H s
PR, BRI, fEEAME T, R
SO AN AR, 0 3 1R 7S e AR T B 2R T
()AL TRk £5 dB. AATTIE PR NI 9T 1 VR I 6 75 3
IR M), R P e Ok 5 R R ) 06 AR AE RS S U
SmPEISEEEK 0.5 K BIELER, 1X—
RIN % Ao AL 75 & ) e e e it | S

%, [RII g AE T P BR A A R R AR AR L O Y
Pk

FETC NI 75 HETR 48 [m) VERIE ST 4k, 22 T
FLUSOISCHR[49] I & 3 M AE 2 A1) ey 1 — 3L
PR, R /075 e 4 G HS B0 AE Jie 32~ T B0 77 4L
X, Zawodny SEEHR HY — R AR AOMERE, R
o N AL B A T8 A e 75 7 Jig 31 1 A ) e 4
. IZESIRRYT, e BV 1 A R T A R e R R
PEAPAE R B 25, Xk — DRI 50 e B e 75 1) A% 1k s
PR R
224 %

AN AT A% R U R 43 AT A S AT
7RG PR FEEERLELLT 4 71 1) MR
T TS ERFE B IPRE (nEdE . BEE) TR
P (s KA R BFEHER. AUERREE), 2) 4
& GPS S8l A ATIRE T A 3) A
S 16 A% 4 77 10 R RAT 2 R 7 2 BRI 4R e 7
AR s 4) 20 B ASTRPIRZS T SR AS [R) A5 22 g P
RRER
23 XITERREITE

DA I THE RAT 8 M A 1 T 5505 9% 2 B AT PA o)
TR B T B T R N R N A R I T AR
P,

BT B rH LTk B R AR B ) A
SR ECR AR AT A R P A ST A SO A . XK
TR0 E T DO A SR RAT AR, AR RVE Y X
BT IC A e BT RO AR TR AR A
CAHHE, THEEZR, da K. 2450
MR TG, ERE RIS, SCHAEE R .

LY L o W RrS i O R R NTIPA R
AN R ST B ok R 1 e R, IR AE S A
B E R, MR R M . B AN
F RGP YR M FE BRI, 38 B SR AL R R
PSRk SR FriF . RIS R AR E . X RT7
R BEBEOR, T REAR UTRET
AT R AR R IR AE IR B P AR R, B A BA
UPSNi R VAR

ERPIRTT AL T BUE A BT,
FR 1T B 44 3l 71 % (computational fluid dynamics,
CFD) J7i%, Rtk HA R AT & A A T OL T g
e BB AR B T Y3 2 <30 ) IR
GIBNEAEIER RS S ALY o S LR K (R R VR
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{474 ANSYS Fluent. OpenFOAM. STAR-CCM+AIl
Actran. X S8 B HSRT LU A [R] 1) 417 SRS AL A
R BT SR MR A UK. BR T DAL
BARAL, —SeSEI R WIT R VMR R AT A
P L HE, #la CONAF, RMACE>, HMB3,
OptydB-BEMT", DLz NASA J1 % ) OVERFLOW
(2.4¢) b5,

OO FE TIPS TTIE A R T AT A
231 ATFHAGT Tk

AT SR A BR Z R R, AR T AR
KA, WATHREBITRE. WE. TEE NSO
o —HEUK, HEARYEE TURA DR
(noise-power-distance, NPD) Hii £ F1 5 ] £ 455 5K 5) 5
TR AT 25 8 75 ) A 5 T SR IT AT T . BT
NPD 2 vh 55 AT sl /5 7 ZATHT 2 RAT 83 5
4 B¢ (aircraft noise and performance, ANP) #§ # /% .
ANP Hdfs FEAL 55 1 T2 1 KAT A5 1R 75 Rtk RE 0
LA AR S AT 85 45 %5 Fh a8 AF 265 T fR I A K
o HERESEONE AT . (HIX 7 VI UE
TAEGE ] 2 F KL

FHEE T 42 1 [ 2 3K AT &%, BT % A UAV,
eVTOL S8R % K AT s JF ¥ A 4xifd L n] H (19 NPD i
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