m KRR AL R +oH" BRESESHRMLITE

SYSTEMS ENGINEERING FOR
‘COMMERCIAL AIRCRAFT

MR RS TE

[2£] Hiflds « Ax55#h (Scott Jackson) e
EXH B OEKA W&




MACIRGE IR

Systems Engineering for Commercial Aircraft

[£] Hr#l4F - AR=E# (Scott Jackson) E
FXFHE F
FEKLT K

F Z sk &k h R

& ®



mERE

Attt 12 B R 3 AR, & 1E R 5 RS TR AT RR CALBT R, O TREBOR
AGREBFE R TR, 8, TifE, 2R, 0| GaMEIESRA LB RAR S EN, O
ABEMRT I EEREAR BT AR ¥, 25,

BEEMKEB (C 1P ) HE
AHKHLRE TR / (£) W - N5
(Scott Jackson) #F; EXMEF. --db5 : iz Tk

AL, 20171

(EHLET B AR AR

P44 F L. Systems Engineering for Commercial
Aircraft

ISBN 978 -7 -5165 - 1139 -8

1. OfF--- I. O @F--- M. ORHH-F
ZTfR N. @OVl

[ R A 50 CIP g A% (2016) 25291709 5

IR HARFBEENERRIE
B 01-2013 -7383

© Scott Jackson, June 1997.

This translation Systems Engineering for Commercial Aircraft is published by arrangement with

Ashgate Publishing Limited.

MACILRSE T&
Shangyong Feiji Xitong Gongcheng

fiizs Tolk it AR & AT
(bt IXdbsE 2 5B 100012)
RATHHEE . 010 — 84936597 010 — 84936343

=] T AR B 55-f S A R 2% =] E A L E & RIS E
2017 4E 1 A% 1 IR 2017 41 HE 1 ELRI
JF7A . 787 x 1092 1/16 Epak. 9 FH. 204 FF

EP%. 1—2000 FEA: 36.00 7T



B R il

YA —Frr 2 A TARBTR CM T L5 EfAif, 2ATREGE
SR AERECMAE DR, IREZEE—EEFNES, A1 ER
BWZE, RMERLTRAGHHERR T —E2Z 8/, AFER I}.‘laﬁ

ER, ADRZFHREPFF7AAOER, TE2FLEMEFHEZR, LA
FERIER T EASPEIE, B EMNERITRAETES, ZFHBAEFR .va/T(, Ed
BiE g 250,

ABGh®itEMAN AL TARAREL A TH RN, A#KLE NP
ARSI PR K 4R, BB A% TAGEAKRKRD,
FHARRABHIZALRE T F ik,

K¥EAAIBEREABEHMNERARZY, LEBRFTMELS (FAA) oK
MRS ME AT (JAA) I —FRAUE, S5XHER, ELNA, AT
R0 (ABRM) NEMBETEES A% TR T ERIAN—5, X %R UK
RERTIFEZAER. MERAK, MR, EMTFEREAAEA,

ABEALRNAAIRRNETH A CMAL o TR2RET 15554,
1EF TR ERERBANANA LAF T, L2 L EMAFLRE
AAALHAIT RN TF ZAAKRE, AL TRAA B TN A E L FAAMA
B S, MmATR it 47| EE5F, 2204 E ki,

AFBHEENZAMTZILR LB R EEZNAFFTAOAR, 4o
BAAR, ABERL HMERETEE ZLEHF, FLIEF (AR
HE, THEHR, £408%F), AAMEABRGFE BANH (= FAA F
JAA) ERF.

@ 2008 44 8 HMSZ TR L4 (EASA), EXEE TERMBESAIZR (JAA) MPEE. —%
i



%

bk, RS - M (Jim Kehres) B @ #. 1963 /5, 1
ERRETARAG IR, EAPHHBEEY, TR M TEEIL. B4,
#4E - M#ER (Tom Nagle) FoFTH - 4 £ (Archie Vickers) /&4 & &9
AGIBERABLRFTELTRIF I, Lk, ATARELKEAF LAAIX
RBETHRS 4. WE - &% (Gary Bartz) #5EfLikiE, &F - FEF
( Peter Camacho) #5 kK ALEAR A4 E 5L, A - FH 4 (Darlene Carpen-
ter) WA A%k, %454 - £ F 4 (Madrona Geisert) # A% A4H &
%ikit, B EE - BF (Fred Gray) 93 AR FH &, HE - L& (S
Hann) #9%4AMAe M, & - X4& (Don Hanson) & KAAFAL, H#E -
A A] (Brian Keeley) ##UR%#i%3t, ##k - £2E (Noreen McQuinn)
FHAARE, L EHFWH - R4 AMFA (Christine Ostrowski) 89 4215
M, £ -9k # (Mo Piper) ¥9fL s % F KM &, 884 - ZF (Bob
Rich) #9374 o#r, #4& - 24581 (Todd Strong) #9AUAK & 4eikit, L4 -
7 # (Matt Vance) ¥R EHMET, LHF K - RARM (Steve Wiles) & 21
WAz H A AiRit, BRRAR AWML RN N £ - 455 (Beth Clark) #9%
B M AIoH, "6, ELAkEFTE, RAEFFFR (Car
ole) %F T EFeEIL,

KAty - AL



Ao Bl FIRR —A, FHFESHIK, HAR S, B2 —-ANF
PRoeenes FRBARAZ N, BHRAF SRR IR R AE 2535t
BARER, kLR Hil, RARER, Z—MEAKTE,
AR —RZE,; B—MKRKEFRE, FTARIKE—F
B,

— I (##4&+H) 12:12-26, (F%2), FBHEE (ZR) KA



[E I 2

+ % 457 % — K i% Systems Engineering for Commercial Aircraft B, R R
HED, ERHETFEE, LEFRFRAFBEELHATT,

ME R AUAE R TARR) R BT, BETRKRND, FAEEGEAME, A
R ARIE, AMAEEER, LGP ELDEANSTE, LMY L,
EARR, HFAIRT, AR, KN A BB R e ar, F5]—
Frrkfe TR ARSHRRAAAARLE, SEFRMTREFER, BA O
#, TARBANEANLAFITZEAS,

MALFARBRAET AN EREER, 2AIRERLFIEFTEL
AR SHEN, BFAAIEDAFARBEFOEATRAG ZA AT &
HHERTZHE, EEMTILIXEXRMNERZA TS Z8A,

fRAk, REHREKT, APHEBA, FERRLEFEANE, T
AN ARG TRA AL I RERG—RANR, CHBRBZILET, AP EK
MR T 4T A LA e ok m A B kAR AR P, X TR B
AR TRBARAAR ML EEZAR R, EmAN, EHEM KFHE

%
Jo BN % o TAZ GG A AT R ALIET, ekt AL AL A
AT, R — B R TARAA TR FH x5S LTS AF s

%, BRGSO AE Foth ML,

HeHstE | R AR ARZGEMR, wHEATREANT 2418
ERAEIT P ERGRARKRNARE, FARTLKEYT AERE, &RiAG
ARG IREg R ZEWIE

BREXEME, ik, FEHFILF—FRARKBLEALE,
REAW, B—F @ERLDHALSE A CHAFLAIRG TR, FRIE—ZK
IRARBERRE,

CELTFTHR, KEFH", RAIRBRRBRTALXE IR IR FH L
Fodetr, A foF kBRI EAgit P, T kAR XA AR 5
ROK ARG L ES, EAH AR HRGOLER, MERACNTH
FRFTULH RGN GEELE, ZERibfoixb@lbE ., ek,



2 BAMAEL LA

Bit kX bRt A I RBFHGR—FTRE, R REEFZITHLEL,
“HB AL TR, QBB ETEHRRE R, BRAZRY . HFELEL
A F ARk,

EApEFIRY, BRaORIFER/RLALRFTEFR, #HIALHHTF
EXSWHFLEFERTT @R, O EAAEABTHAR S, HIH,
A XA, FEE, ke, LKIEB KER XETRGEAFA
T T KA hFe 3, LA 69 Wh-8h Ao 7 kR 7 B0 B,

ERBEEY, MEILERAST TR EAL, HERBGTH
AERIET HRBGRE, AiX D abhbif L,

ESF
2016 %7 A TiA R



AC
AC
ACARS

ADI
APU
ARINC
ARP
ATA
ATC
BCD
BFE
BITE
BWB
CCA
CCB
CDE
CDR
CFD
CM
CMR
CRM
CSE
CTOL
DC
DCAS
DF
DFMA
DME
DOC

g i AT 5 L

advisory circular

alternating current

ARINC communication addressing reporting

system

attitude direction indicator

auxiliary power unit

Aeronautical Radio Incorporated
Aerospace Recommended Practice ( SAE)
Air Transport Association of America
air traffic control

baseline concept document

buyer furnished equipment

built - in test equipment

blended wing —body

common cause analysis

configuration control board

chief design engineer

critical design review

computational fluid dynamics
configuration management
certification maintenance requirement
cockpit (or crew) resource management
chief systems engineer

conventional take — off and landing
direct current

digital core avionics system
development fixture

design for manufacture and assembly
distance measurement equipment

direct operating cost
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ECS

EDF
EDP
EMI
FAA
FAR
FBL
FBW
FCA
FDA
FFR
FHA
FMS
FOD
G&A
GMT
GPS
GPWS
GSE
HBPR
HF
HIRF
HSCT
HSI
HUD
ICA
ICAO
ICD
IEEE

ILS
IMACH
INCOSE

INS

environmental control system ( or subsys-
tem )

electronic development fixture

electronic data processing

electromagnetic interference

Federal Aviation Administration

Federal Aviation Regulation

fly — by — light

fly — by — wire

functional configuration audit

Food and Drug Administration

first flight review

functional hazard assessment

flight management system

foreign object debris (or damage)

general and administrative ( costs)
greenwich mean time

global positioning system

ground proximity warning system

ground support equipment

high by — pass ratio

high frequency

high — intensity radiation field

high — speed civil transport

Horizontal situation indicator

heads — up display

initial cruise altitude

International Civil Aviation Organization
interface control drawing (or document)
Institute of Electrical and Electronic Engi-
neering

instrument landing system

improved methods for aircraft cargo handling
International Council on Systems Engineering

inertial navigation system
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IPD
IPT
JAA
JAR
LRU
MAP
MCBF
MCBUR
MEL
MEW
MMEL
MMH/
1000FH
MN$ /
1000FH
MT$ /
1000FH
MTBF
MTBUR
MTOW
MTTR
NDI
NO

x

OSHA

PBW
PCA
PCA
PDR
PRA
PSAC
PSSA
QFD
RAS
RTCA

integrated product development

integrated product team

Joint Aviation Authorities

Joint Airworthiness Requirements

line replaceable unit

maximum allowable probability

mean cycles between failures

mean cycles between unscheduled removals
minimum equipment list

manufacturer’s empty weight

master minimum equipment list
maintenance man — hours per 1000 flight
hours

maintenance cost per 1000 flight hours

material cost per 1000 flight hours

mean time between failures

mean time between unscheduled removals
maximum take — off weight

mean time to repair

non — development item

nitrous oxide

Occupational Safety and Health Administra-
tion

power — by — wire

physical configuration audit

propulsion controlled aircraft

preliminary design review

probabilistic risk analysis

plan for software aspects of certification
preliminary system safety analysis

quality function deployment

requirements allocation sheet

Radio Technical Commission for Aeronautics

(formername of RTCA, Inc. )
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SAE Society of Automotive Engineers EKERE TN
SATCOM  satellite communications PAEF
SCI software configuration index AR E AR A
SCM software configuration management A E A
SDR system design review Y N aamancil
SE systems engineering A THE
SELCAL  selective calling TEFE I
SOW statement of work TAEULRA
SQA software quality assurance B B ARAIE
SRR system requirements review ARG T RIEH
SSA® system safety analysis Ry etoth
SVR system verification review ARG RUETEH
TBD to be determined (for a requirement) FEFR
TCAS traffic collision avoidance system 735 v 22 3 B 1 R 50
TEAM technology evaluation and adaptation meth- £ AR ¥4l F15% F &
odology
TQM total quality management 4T JoT A A
URR unconfirmed removal ratio RN IF IR R
VHF very high frequency H R
VOR  VHF omni ~ directional radio HERAeE (ThH) G5
VTOL  vertical take — off and landing symbols I H R FEAR R
AR aspect ratio %t
Cy drag coefficient FH 7 %K
Cpo lift — independent drag coefficient RS iDIES
C, lift coefficient BIWIE %
Cii initial cruise lift coefficient WIHR AL T 1 B
Clos maximum lift coefficient BRANRZK
Cr o take — off lift coefficient 'EA SRR
AC e compressibility drag coefficient JE46 14 BH 0 R4
e lift efficiency F R REF
L/D lift to drag ratio FHFH
Al sweepback angle at quarter chord 1/4 3548 J5 45 fA
Ma,, divergence Mach number RS %
R total range i
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R,
R
SFC

(t/e),,
U
vy
(W/S),
(W/8) 10

W

Wl

Wf
WT(’

climb range

cruise range

specific fuel consumption
average thickness to chord ratio
aircraft utilization factor
block speed

initial cruise wing loading
take — off wing loading
initial cruise weight

Wn - Wr

weight of fuel

weight at take — off

N i

A8 L g
FETH 3
AR X R
KHLA AR
LicgEpLY; 3
WItR I AL I B
R
P A T
It AL E - A E R
AT
e



airworthiness

allocation [ def. 1]

allocation [ def. 2 ]

allocation [ def. 3 |

analysis

anthropometry

arousal

assurance

canard

certification
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certification basis

certification maintenance re-

quirement ( CMR)

change — based aircraft

cockpit resource management

(CRM)

common cause

component

configuration index

configuration management

constraint

control

demonstration

derivative aircraft
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derived requirements

design

design requirement

development fixture

electronic development fix-
ture ( EDF)

element

empennage

environment

examination

failure condition

firmware

flow — down

" function

functional allocation
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functional analysis

functional hazard assessment

(FHA)

functional requirements

fuselage

inspection

integrated product develop-
ment (IPD)

interface

interface  control  drawing

(ICD)

item

master minimum equipment

list (MMEL)

mean time between failures

(MTBF)
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