2022 445 2 ] RAXHIZIT SR 2022 No.2
KAEE 145 Civil Aircraft Design & Research Sum No. 145

http. //myfj. cnjournals. com myfj_sadri@comac.cc (021)20866796

DOI: 10.19416/j. enki. 1674 —9804.2022.02.017

RALE ¢ = 5 B [0 A 3R

[ FNG
(FEE R, b 201323)

B OE. RPUE WA ROE R R 1R e A3 TS ML i TR, SR 1 R G R T TE 22 SR BT 4% 24w N
TS B A AR Y B 7 ST R WA A TR GPS DU VRS R L KA MR Y O R AT R GEMEAN 4R, O
TR TAR R 10 23 A, 78 B CHER B LSBT R R LR LA RS DT T . BeAh, B
X FE A RBILE RIS BRSSP G GPS A MR HE T v, 4 i T ki) GPS 28 R HETE i BRI RO ik B Ak
BT5 3%, W2 TT IR R ZEAR I BEAT 1 04T, R %05 86 5 AR G TT ik b AT T X e S5 REBM, T A AT B R T 63

PEFIIARCEE , il LTS 2 S 500 R ], Rl RO BRSO XEE , nT B RIS i R TS % .

KB 1A ERME T RTTE IRTTRAL
HESES: V217

0 505

2 W R B RAT R LR B S %
B, X PIANSHOR T HET 2 B LAY AT
he 2 AR GO T R ) B 23 AN TR
2 0 2009 4E [T A330 25 afE (1996 4E 2 A
TR ZS (5 757 28w 4

B R RHLE S A — T s kAT, KL
47 TR R 20 1 RS BB A RATRGHE R R BL R
TG0 4 25 30 T e i 4 A o T 75 R S OB 1 4
FR) AT SEVERIE R P 2 K R E R, 2 F
[ A5 R ML RIS E E A (N E 787
BL2s % A350 RHLAIGE L C 25 KHLE K &
DLERINSE T Hi s 2255, I B0 F TR € 6L, AT
JEVAL, I 40 Al O AT LR KL ES B R S A
3£ AT SEVEREA TR0 A5 R AG: AE FIRIE

&7 ARJ21-700 $7 32 2% WHLTE T G R I 4t
S B R o s R, R T K KL €919
KIIZHLF AGO00 82 g RHLTE B &I 249 5 i s 4
MRS HIM TR B, AN a4 3R E R ML
BRI, X U 2 SR v ) B S AT IR,

* @{5{EZ&. E-mail. zhangdawei@ comac. cc

ERFRIREG: A

OSID . wa&a

I S AL HE TS VA B AT RS, SR T — ]
T E RS GPS KLETs 1%, FF45 43 52 br AR
Sua i T E KR A E LA IR DT A I,
HE RIS H R TAES%
1 H R RHER L

[l A1 3 B ML R 7R 1 U RAT IR AR
INE THEHERSE, L, I 5 E R 2R AR
WK RAE T — . FEhr b, ot — P H iR
| A1 3t AL R A B ARE A T R B B
PLBF B B, 205 O AT I e A L g 2
WHIETEH CZa— PP Bl s, e e &
T ST RS A HE ALY R AR H AR
HEHE RTINS 2 I 1 a2 25 A HE A 2 7
JEAEATCRIH o FEIT R BARSZRI , 21 SR L K
WO NAEE RER I A B AR LA 2
WA A SR PR R ISR N2

AFRS RS 18 2 S A e BE X B R A R
{EUE RO A A R AR B I BRI AN . R
AR A 2R, 10 719 114 23 JE0RS BE st m] AJEAR I 2 B
AT ARZ R AT LR BRI o 25

BIHAMN: kA RALE CRRZRERAF %[)]. BA I 5 5% ,2022(2) :111-114. ZHANG D W. Study on airspeed
calibration of civil aircraft first flight[ J ]. Civil Aircraft Design and Research,2022(2) :111-114(in Chinese).

111



[E A Y

ELE 145 1]

i BERS BE LK, e dn, R A L BIS FR A MU K
10 77 B3 BE AR A0 6 R P LU e 2 il R K Y 15
WA B B R AT R B A 2 4 A B R
B 10 [ Vie/ My, 10 FWLUN SRS, S0, B
U RATAEAE R R ATHE 1 4 vy | 25K, Xl XL 35
T HE UL EE L 2 I i S5 OGS B R AR ) T L IR s
ITIEER X LR R W AR 1 B CX 2 3 RS KG
FEMEEK

2 Rl

2.1 Hifiik:

i BV R U A5 7% I L A A A gk
KRBT . — 7T, e A R AL S HUAR
HERAUAREC, B CATIR A R fe e Ca ]
DLFR AR ST J 23 A s o — T i, 1 FH
RS o, AT B L HEL T TR K, R 2 &
PURS R P G LA L4802 o 3R e P R G 1 258
RPAT, J5 i Ak

T, — 7 T AT DA B e £ G R A
b7 3 Ao o R P A R U (4
R TEIE W W AT O, S 158 25 vl L) Z2 1%
e, T35 R AT D R it i i AL 280 5 R 4
i S I 1 v A R R B ) AR A s I v B 1Y
U 5 — 7 ALAEAE TR RS iR 2ZEZ G, AT L
T 3 PR RIS PR i R e i — 2P R B U il
Sy e
2.2 PR Rk

PR RS = e ER] S AT RATERE R
PLEXTE B T8, T E A0 50 =, &
BEF, ARG WSS B RAIL, e MR IA
KOCHLR AR, B A e R T = A I
HAEIE A H 2GR, 250 55 B s 85 5
=t AR AR ] e B2 AR [ 3 B2 AT, AR R
ZRRML L e B SRR B B R A, AN R R
RZEEFRGE . WA A RO S R G R,
o ZE PSR CHLIE IR S B L OR AR (] 7 o B R ok
IF HAF 2 RPLIE i To Lk fofs B O i B e 3 4
HUECCRHL, A —E BT AT . BeAh R R
PLAYZS 3 2R Ge A7 E — 5 I 8% 22, 5% 3% 5 105 1Y
FaEE
2.3 GPS Uihik

GPS U3 " RAT AT EEABGE /N ) 2 SRR I ] B
112

W, IR AR E (G R XU ) AR AN AR ) 38 5 3R
AT =0 KA, v LA AR ) KL S s
L RUHRI XU o X DU 48 S HER 4L, T ASK
FFA 380 O 2 XS A XL ) 5080 , %o b G 2 XU XL )
P, AT LA T Ui kAT K R m R E D . A
SESCHR R 2T R PR =k s e —
Py ee ME— XA =ik Tk TR e
P, TCIE XTSRS T

TR SR AT GPS Bl Fl LA AL
B CATSEOR T LI CHLIN S 1 R G TR0 28 1AL
HE, SO TAER AP 2 r ik s s 2 &=
B =AML R AT, T AR SR 2 1 AT
], T B UL ISR, B WL 225 GPS JE A figfa akde
TIGPS Ui RAT L RURE B, TE L 3.3 iR &
53T

3 POERY GPS Kk

E = 919 KA & ML g QiR E M
EMB145 KHLIEFFRE K, IEH AT MO0 R P28 ®AL
B B 45, LA J5 /KT (B B 249 900 m, 3 . [7] R 24
600 m'® . P& F [ P K AL L  SE B B, % Rl
DABESC AR 0 = I 4 s A B 1 78
AR st P 2 [ A R 5 1 i

BRI R A I B B 0 B AR R AR T — Rl
XM 0 A A o T R ) GPS ATk, B
PEAY GPS v 1 AN 5 2L 1 42 ROPLAE 50 e 11 B 3
FEF KRR BRI A G, AT BRI Rk —
FEHRIE 2 BA AT, AT AR GPS U3k — R 58 A
BA BT R A REIR CAT A , A SEhtiE AR RO
0Ky s
3.1 kJTk

O RALAE CRALAR R 2 B R T R
30 s(PHAL CHLIR RS BB 45 A S AN RS
W) o b T B R AR MRS B, U AL AL
(B 25 N 8 5k 50 km B4R KL B 25 R
1 000 m,

3.2 Byaib i ik
2y WML GPS & B A8 AU B )

%IJ‘ :Gpsl\IAsl\HPl,{¥—&—E*n E/‘J GPS %E\
AR R R UER R 0 ) O GPS, [ TAS,

=

mTio
PSR (] A B o EE 220 -



2022 4E45 2 3

KRR R S R RS

AH = GPS, - GPS, (1)
H B B O R R O
AH, = (GPS, - GPS,) x T /T, (2)
o, T R i% s BE R HE R OR B, W] LA 3R
CIaaR R
FB B CRHLZ AT TS ATIE A RVSM iz
FTVFml ) S RIL, s ORI &y BE R 22 AR/, 7]
DI MR ER B . R, CO19 KALAYS2br RATAE
RN
Hy, = H, + (GPS, - GPS,) x T,/T, (3)
R, CO19 "KALIY m BE iR 22y H, F Hyy T 25
Zi HP,ERROR :
HP, ERROR — HP] - H}’]r
= (le - sz)
- (GPS, - GPS,) x T, /T, (4)
WA R R 2B KR 136 089 ft IF:
P, = Py, (1 —6.8755856 x 10°H,)>* ™ (5)
Horp, P AR - TH R UE, W0
AP, = Py, (1 —6.8755856 x 10™°H,, )>>*
— Py, (1 —6.8755856 x 10°H,)*™* (6)
L L g VB I 2 (O W

[2y P - 2
V. = iﬂ[(PT Pa+1) —l] (7)
Yy -1 psy Py,

K, pse AR TR
R, C919 KA B iR 25 M
Vc, ERROR = IASI - VC (8)
3.3 BEMHT

Pt ) GPS A HE T i iR 22 R U A P KL
A i AR 22 A GPS e ARG T

DA IR m R 2 ALK
T RVSM B iE, H A & B 52 22 40 X &N, Hi 4
AC91-85 Bk, oy ok 22 At 200 i),

2) GPS sE ik BE . ZAEAEC A7 B 1) GPS %
WKL BRI 9 E B GPS B2USHL (32 UCAR 7] ) GPS
TREES) BAMER EEIRE (RRiRE R TiR
ZEMB B 2E) o 224 GPS R FNf & 1Y GPS 42
ZH ARG IE &, B E R &1 Hir GPS,
MTITRT AR KR 5 GPS R G i e A B, i B )
L HERIAE R AE 0. 15 m 24 ATk (Bl
P GPS ALHELL) B PRAE CHLAH Y T 224 GPS &
S C AL BRI B bRz L, P 2 A A
WM TR 2% B 3.2 A ERAb s o D T

GPS g JE 2, R i) GPS IR 24 0. 15 m 4,
GPS & (K B 7= A iy i 220 /N TR KCRHLAG =
7=, R ] Z B AT

HI UL A A5, Btk GPS A vk A AifE Gt |
B RERIAS HERE L
3.4 ARG L

ZE F R, Btk GPS A% v Iy 2 BA AL 5 i
PRI — RS . 2T IR T E A LR RS
1o AR R A N AT, ROR R 1 s SR HE R T
VERAMERE . T340, Sk GPS Mifi ik HFe 2y
TRHLRRE R T DASE S R G A HE, 1T GPS
PUSHYA TR 2L 15 min A2 47 %1 1G], B A L,
WG GPS BMEJT IR KT T 5t R[]

4 B RHERTHIHLAL ISR

BR TTEE IR RATH i T s fAHEZ Ah  TE )
i N E I R BN = I oy P A DS Q= I VT 2B ]
YRR T B2 L TRCHE IR, AN RN

1) B CHTINE L T CFD %54 19 SSEC (# H Ui
w2E) Mk, R EIRZE RS HEAG R EEN
BRZE, TR 3k XU B i SSEC il 26 n] LA
A RO/ NG R A R B R 2 A R A
TR 5

2) B InAesi A o e, AL R IR B 5
(1472 RN 3 B A . ( R BT X PFD | i /R 4 2525 il
A= R RAL) o A320,C919 S KAL PFD | /R
25 R A AR e T LR B r B, BL
Mokt A A7 PED DU Ssg AR R T i =58
ARGk, BB DS A IR A
s AL SR B R B T 25 MU R B A R P14
FE AT ISR OGS L =l ST s SR i A R, AT
DL 2 = B 1 — St X s i R G R HER R R T
WAL B, DT R B8 T BIL AL 6T 255 38 R vy B 4540
M5 o N 2R 23 ORI B2 48 78 1 S5 A7 7E AR Y 1
25, L] USRI T @ FAb

3) IE HHGINE R R IR R A S
T SRR RTINSl B v] DL Ao 3
TR AT R AAR A R HER A B S XU o SR T
I KB SR EEH B T BB 2 B0 CHLLE M e A
AR A shiak s ik, 83Ok VR +10 77
E(SE 9 VB U N bt 275U R (T e o G ] 7
BABN, L, B BCR A VREF + 15 555 b

113



i gl K ELE 145 1]

D) E X R VEIT IR . & K ’ATH [ 3] GREGORY L. Using GPS to determine pitot-static er-

B e RS T T B BRI 7E VFE — 10 5L R 7E rors: national test pilot school [ EB/OL]. (2021.5.3)
SETE A R 4 7E VMO - 10 3511 [2021. 6. 7]. https://www. ntps. edu/information/
5) BLEE 5 MUEF A RO BB AR DI A0 e ovouts. bl

\ o . . [4] . GPS Lz B IR 54047 C].
N é I é/\ ) X ﬁi\ /\é * . é o
1 LA 6T L 2 AR 2 XL B s S Vs

Hg%ﬁuﬁl ,Eﬁ%ﬂﬂ%pﬁgxﬁéo }%ﬁ(%ﬁ”éﬁmgﬁ: (J:ﬂﬂ_) 2017
ROWE R R CNE IR DR COR 5 pm i A, OPS ik s R

PP A2 R DR A 3k B2 A i 9/ )N T R A il WERIBFSE )], RSk ,2018, 58(3) : 82-84.

AT GG T & U SANS H ML TTIL (6] g, F & Co19 KHLAEAL, 76 €919 1 K25k #

EE =N FE = e o JiE 20 Z [ EB/OL]. (2017.5.7)[2021.6.7]. ht-
6) i 2% AN ] 5 F 23 3R 22 o KR G R Ab tps://m. thepaper. cn/newsDetail_forward_1679509.

AL, 58 AR I E (71 JEJ5 )%, 2T DGPS IR RS A 1 F a8 AR HE J7 15
RIUT FRHE M2 I, 7 WM 4 1L EAERLARSE 2017, 42(5) : 6063,

S A SR X B T DR A 3 TF 1 [8] GERALD L G, LARRY B H, LEROY A K, et al.
I USNTPS-FTM-108 [ M].[S.L :s.n. ], 1992.
10 5 /) 25 HORS 2

[ 9] FAA. AC91-85, authorization of aircraft and operators

for flight in reduced vertical separation minimum air-

SEXH: space[ S]. USA: FAF,2009.8.

[ 1] BEA. Final report on Ist Jun 2009 to the Airbus A330- [10] 54, hAE, SR, 2. DOPS 1625 o ke i o 1 17
203 registered F-GZCP operated by Air France flight AF FI[1]. RHEEIES4R,2012, 30: 1.
447 Rio de Janerio-Paris, F-GZCP-1st-june 2009 R],
[S.1. :s.n. ], 2012.7; 197-201. EE=E

[ 2] Database of aviation safety network [ EB/OL]. (2021. WkiE B AL, AT, LEHA G A TR,

6.6) [2021.6.7]. https://aviation-safety. net/data-
base/record. php? id =19960206-0.

E-mail ; zhangdawei@ comac. cc

Study on airspeed calibration of civil aircraft first flight

ZHANG Dawei *

(COMAC Flight Test Center, Shanghai 201323, China)

Abstract: Airspeed calibration is directly related to the safety of civil aircraft first flight. Papers on first flight air-
speed calibration were rare. This paper summarizes the significance of first flight airspeed calibration, systematical-
ly introduces the common first flight airspeed calibration methods such as trailing cone method, Pace-chase method
and 4-leg GPS method and gives some suggestions on first flight preparation, first flight mission design, first flight
safety guarantee and first aircraft group training based on my practical work experience. In addition, according to
the actual characteristics of the first flight of domestic civil aircraft, recommendation on airspeed calibration during
first flight preparation, test plan, test safety and crew training was introduced. A new airspeed calibration test
method focused on civil aircraft first flight was presented. The results show that this method does not need special
flight test action and special test modification. It can save valuable first flight time and greatly reduce the difficulty
of implementation. It can be used as a reference for the first flight of other civil aircraft models.
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