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Research on airworthiness certification methodology for civil aircraft
ACARS data link
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Abstract: The aircraft communications addressing and reporting system (ACARS) is a key data link system affecting flight
safety and operational efficiency of civil aviation. Ensuring its airworthiness is a fundamental prerequisite for type
certification. To address cybersecurity risks posed by the networking of airborne systems, which traditional certi-
fication methods cannot fully cover, this paper systematically analyzes civil aviation regulations and relevant in-
dustry standards, and establishes an airworthiness framework for the ACARS data link. This framework provides
an integrated compliance matrix, which maps specific airworthiness clauses involving basic functions, redundan-
cy design, system safety and continued airworthiness to verification activities such as design review, analysis and
testing. In addition, it clarifies the certification path for introducing cybersecurity verification in the form of spe-
cial conditions. The framework constructed in this paper provides a structured idea and standardized process for
the compliance verification of the ACARS data link, aiming to improve the systematicity and integrity of the cer-
tification work.

Key words: aircraft communications addressing and reporting system (ACARS) data link; airworthiness certification; com—

pliance verification; air-ground communication

Vol.44 No.2
JOURNAL OF CIVIL AVIATION UNIVERSITY OF CHINA April 2026

KHLIE AR FhE AR A RS (ACARS, aircraft com— A JE L Ho %%lﬁ i 5 A3 [ =X B Bl A WA A
munications addressing and reporting system ) ¥ 3 B 1F W% e DLZS 2 FlHE A7 s S e s g s A AL

S L o B R AL 25 L S A2 19 25 ML B B e, S K
HLBLEE N HH £ 2 jfl_ iof £ 5 4 (VHF, very high frequen—
cy) B4 (HF , high frequency ) & T9 & 3 {5 (SATCOM,

satellite communication ) 55 {i5 18 , SCI %S M EHa i I B

ARSI 52 HLAR i o ACARS BB o v e R AT 3 FH Y
S W R B O 45 2, IR R B A S dvis AT i 4

(78 €2

158 ACARS B B i3 fift o 5 7 ik R BIE T2
RE SR RO HEA T IR, o A i U R A T R G AN
BRAFAEDIRE R BUIRAS T 7= AR (1 BRI AL 5838 A o
SETT IR P E RIS LR (CCAR, Civil Avia-
tion Regulations of China) S H:FL £ % 138 5 , £ %) 5

s H#5:2025-06-13; f&E H#1:2025-09-17

PERRIN A FAE(1996— ), 5, RN, RUIB, W1, AT 5 [ A B A Bt



Fa4 oW

BT AT « IO RHL ACARS B i& A o 2 ko

-7 -

IR TCAR TR L REHE AR A5 B AR 2R R T L
PRI UL, FCoH £ T B 2T R ge ] Sk
RESE R T 5 D RE G RO 23 #2558 B 57k o X 2875
TR BIARAS F B2 IEAl ol A B AL BEHILJC R
DR BT RE P BT A SR, I DR SO R AR A
LA L L B BRI AR K o X — B S TR IS
FI RE B AHESR , 78 P B 28 GE R X AR A e B 1
PRIERN D RE AT SE 7 T A AR TS AT H 2R 2R
IR, BEAE LA 2R G M 28 AL AR B AN I, ok A
AN H AT (AN 28 Mo EE Bh 545 )i ok
TORTEU RS , T 28 RS £ A% G ol o e HEZR oK BiE
PRI FE I B o IX S BT AR N BRI A BE RIS R
7, JCIL TR B IR B R AT A, X R il T 1%
58 T E 7k B R IR DR I, TFTEO R R I —
BHEYIRE LS M ARG ACARS K i 1 it
S S o AR SCE e B TR DG A A R O T
TS YRR, B 0 B AT 5 PR IR R
0 285 22 4 Bk J5 ¥ M A R G S0Re TAR#EAT 1 R4
LA, LARE XS 4 BT B2 54 o E TARRY PRI

1 ACARS ##EEIhgEE X

1.1 ACARS BRI se45 1%

ACARS ##i 55 75 4 fift 25 Tk B 22 7] (ARING,
Aeronautical Radio,Inc.)618PFr1E & X )25 M B 48 5%
T G R TS A g T AR S B L R =2 1) Y
HFRSCHE £ . HOR LR Tl VHF(118-
137 MHz) \HF (2~30 MHz) & SATCOM (L-band ) % Z
BOSMRIE , SC AT AT 2 A CR s et AT R
KOCTE L TR Bl S A HILB B 1Y 4 SCEEAS
B, JREFAEAETE 90 R S BOL ST ASCI SCA
&k, Toik R 2 AR L (H RS T i 2 55 5
VEERTCARMES: (SR PR AL , PRI T S0 5 i 5
B,

ACARS HHfa s e 0 & BT RE A4S -

(DA H IS5, nFET A s Zm {5 Bk 55 L%
BB LA AR 1 ;

(2)isA7T I, i — 4 fi— A S+
I AR FE AR I 5

)Y B, an & sl sh g i sl h R4t
A 2H

(4)TCSRATED, AR SR TED . B M AT R B SOk
ik 2 RATE R IC S % (EAFR, event activated flight
recorder )12 3K

TE2S A R B, ACARS B 55 i i Sl 1
R A BT AL, A T AR G i 23 E 1 AR
ACARS BE 558 X SRS S A T VR AT i PR
AR B 2h Z i (5 B IR S5, WU ] 5L R RAT B
(VB T8 AR AT, SRR B A8 B HERR P I IR A 7
R WA SR it AT 2 del 175 {75 T 1 ZE )

ACARS BEEE Y R D) REB R O i L e 2s v
I RSSOl RS B BB E SRR Gl
FRUEAL AR AR HE 11, SEE AR B CHLIR S S8k, 045
{EORBR TR FE 3 3 A7 IR R BhHLIE RE R
B TEIERE b, ACARS BRsE 1 3 A il & ek
A PR A (M R — S B — P A S ()38 L %
ARCE I UE TR 23k e [a] S5 A B RS s A
T A T4 ) Fp o T S b T D) 4 AE R IO SR S8 UL
PEfEAT 5 PTAL , A BEETT 5 T AR R S
1.2 ACARS HiBEEE RS 52H

ACARS #5585 th CHINLE R G ST N 4%
L b PR S AR, AN 1 R

EEEE WAL R 5

B 1 =thBiREBERIMNEGMTER
Fig.1 Schematic diagram of air—ground data link communication

topology structure

121 EAME AL

JRIEY ACARS B EEE R WOV R GER A 2)
JRIRM BT, AnlEl 2 Firs o

RALHLE R GE A O A N R PP 1B A7 7 25
ey - TN S e €173 2 7 A N ST g e
AN FNBFTHE TS | A5 A SR A 55 e R AR R
TE P AT SCH E G R b Z P B e AR A K
R RS ARG MRS R REEZ L
ARG R, X LR AR I 2 e s
P8 o LA BL A ML 5 A 22 D R
il 5 /R 4144 (MCDU , multipurpose control and display
unit) X SRR DEAT AR AT Sl AR X
e 0 B DI REAN ALAS B4 2546 ARINC 739A-1F1
SEATAY RV, DASE B ST B B i e e 2 AR T A
shbH.



R R K 2 SR

2026 4 4 H

| Zohilehihl 5 @R 4lpk(Meny) |
4

\ | CiTdRiCR A (FAR) |
AHUSETE ST —
4 {TRSTS
p , Lr AR A T > VHF it H K&
R WAEEHHAIT(CMU)
- — — I\
ARG [enmatrmss ] | FOP o | ol o 4
M A5 T
. e
: —— AP | oo 1Yot
W25 | pismfase | TR

| B R YUK

B2 ACARS HiE#EBEE N B RGN

Fig.2 Airborne architecture of the ACARS data link communication system
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