B CALIE AT S i TR
T4 BB

U 42 01

}\ AL i T h
pNE s I T ERAS

=>
N~

%S CAL R AE
OS{ISE Srae gyl

Design Principle for Flight Deck Human Factors of
Civil Transportation Aircraft

XEZALE mm

SHANGHAI JIAO TONG UNIVERSITY PRESS



ZfM ! H’ MMH
KPR

B G BRY

ENpH BT E Y el 3
5)iSE Srazgiayl

Design Principle for Flight Deck Human Factors of
Civil Transportation Aircraft

& WL HmE

Y ELAAE mwma



MNERE

RAEHRE WL et KNS S SRR A NN EG EHH
KE ABMIIE NG RGBS 52 % — 0 E N &, 3T R A
BB IR A E R BT B SRR . R WS A K
PR 3R B BER LA BT R GEAUIEZ R FE B 25RO H 465, R GuH A R
1B 2SN B A D B R B B 5 e U A 7= 2 R e AR E R E
456 RS LB 5 9 2 R A GAR R A BT 7 IR A & PRI Jr .
ABAET A AT K RS 28 RN B R BB 7 iR S BR 5 491 64
HeAfl L, RGUHAR T LAFIIE A 5 1 0 R HE S LA I R B S 5 5
BAE =

A AT R s B 2 O LB S & A A B35 Bk th T £ A
RATIR A TR AL B BOb S35 3K

B H R4 B (CIP) 48

R 2428 C AL B AN R BRIl w2, — L. g
AT AR I A, 2013

(CKEHLH R TR

ISBN 978 - 7-313 - 10747 - 3

[.O- .0 1. ORM KH—EHMIL—ER— A KK
#-wit V. OVa7

v [ A [ 541 CIP 4% 72 (2013) 45 308962 £

RAZSHEACNERBADERZITEN

% . 1

WAREAT: MRS T A AL b, hE: BT B 951 5

MR B AS : 200030 H, 1% 021 - 64071208

O A SR

£ il . WLz ) Bl A BR A ] % . EFE)L

F 4. 787mmX 1092mm  1/16 Ef 5. 15.5

g . 296 T+

WL TR 20134 12 A58 1 Ep W 2013 4F 12 FI45 1 IREKI
45 5. ISBN 978 -7 -313 - 10747 -3/V

E #r: 69.00 76

WAL AL
WA WU AR A B Tk RS 5 E T R 2R
Ik A& L% : 0573 - 86577317



R RTHRE

A Gn & =

Faj‘}:%:
IS (PEAT T ERANI AR LS T BRI

B T4 -
Aot (P B R A CAA R FTIEN S EFK)
Ok (LRl R Fadk 0,440

g Z.(REREHD

FALE (PRARARERNHHE I D)

FEF (LERGE K FREEPIT IR0

X Bt (LR 8 K FAVE AR F A

YR (LEBXFAMEFSEAIBRFRILANF R T4 0D
BEHR (FPERMRE T LERAN RINLEZE FHLR)

REHE (P EE R AR PR S & B2 BRI AR D
T (EEGBRFPMTMRFPRIRK L)

Wt (A REAE R RE AR FLR)

Mo NI (sl K el K 340

Bl (P BB A R AUA FRFTAE A 8] F 48] Bk IR AR D
B (B xFalirk. md)

MW (LT 2F 542 8440E8 242 AR R)

S CPEAME T LEANIHARELER R

BAEN (PEMRT TR ERAASAREER HFRLR)

WU R (LS8 X FMEMRFRF S8 K 3D

ol (EERBRFREMRFRALR)

.




WAL FR A2 25

PTG
It OF B RAALE B R & & K)

Ji [

KL E (P ERAME BB TR

PR (PEAR KMAFRTIEAS] S E22)
K (PEEH A CHARTEAS 8 EEHE)
T (PERARET B REAS F] K)

¥ 4
B (P E R KA PR T AR A S EALE AR K)

B S
WA (P BRRAME B LBART BEMF P < F4E)

% &

RNA (P EH A A R FTAEA ST R

H A (PERMAKFERK FKZ)

ZWidE (PEA © EHEKMHEARNS LT

D/NR (PEA K EHEKIE P RSA MRS & E2)
REIVEZE (PALTT R K AALA SN S 8 6 2 38)

By (P ERRAMRE B EHERT BERFTE PO T4
B (v E B A AR R AEAE] A 5 8 Bk R)
GG (F BB A CAUH FRTAEA S & 5 8 Bkt IR)
WwEtE (PEBA A KA RTAEAS EHA B EARLLK)
M CPER R A RN S EA TP A

T WM ((PEARAMTEABLRE EEEHEMT T LALLK)
WA CPRE AT B AR F M EEART T A8 LK)
& P B R FERAFRRAAT B EARTFRITPTK)
ik CPEABM KA RITAELS) EMRTAE PO 40
Il (LEREBRFREMRFEALR)

RLE (P BB A KAAA FRFTAELS] E R P OB AT R K)




Rk T2

Bl 4B 2007 £ 2 ARMET KB KNAHN EARKTEREX LT, F2 2
ErTA4FEhkE. “AB W IBRFEEANCQFREEBRUGEI TR EFRR
BMNEXFARERAARE MEREF"WEART. T THANEMEZELY
TH#H, XM ERTHESHE,

19034 12 A 17 B, XEXRBALHENYRE —FHIDH THRALEXRT
BEHBEAKTBR KRS FEEAL AN EFRERTAE, CHMAEH 20 #
AREAAHBERRZ — RAXBBUFRA S TV EFHAME LN,
HRARBERARANEARE. FERRAXN NN FREHR T CHRE T L HE
W7 69 KR An N R T SR A BOR oy B BT R R T AL S FUR o SR & AR By
WH hESFHMRERHEXBRARANRERBET RS ). METLEERA &
REERATE . GHmERERN L,

MAB KM ITAZRE FERERHENC(ERP KPR FHEAK KR XK
BVt AN EAETZ - EEIF AR AREL2ELTENRKE O EMESE
Vo EFERMNIAR BFERTREMZFLFNMELERXBERNRFRERSE. K
AINEAEFER LT ERMNARAMTSHAAFLT. 2150 FEHR
WHE, Y45 PENMEIVELSNTHF ERNLERLE. ABAENFEH
FlhEk BHEAR MNEREALHH MR EBREFARPAEEASS F
RKEFEEHEM . RENME T LR T Heh K ENE,

KB XA FH AEE T EILRME AN R, £ 2016 £ il 5 % F B737 fn




2 R HLZHIZE CHLS AR A A A 3 5 5

FE A0 R —FLEHEEFAKIEERAFEIMEAC T HF TN E AR,
KT AB KB Z TR ET HHBE NBURMTFILEHATLTE,
ERTEF ZRIANF MRF ANIEF A EHFEFEHER . E-—INE £
WHREH AL, A TUEHFHS TEL RAMIREFT TN IR K, B0F
EANEEESGEFHRD P EET A LS RERNNER AR R, ¥ —
BRI A E AN AE DL B R AR B AL E R 5 R A AR A F
BYNE B TREREMZELHREMRAE ERAL ER, A+
HEBRNALE X RTNG & B,

2008 4 5 A, & E A CAHLA IR 8 k3L Z A0, LR A R BT 4R B
BUACHMERIR, X2 -REFEG RN FHIEHETHEL, HFESE
—fLXAR W R FEFEE AT RN EE — R & H %
M——FF#H Lo, FERE TCRLMERER L), RHEE T —(EXMETH
&R FH) BRI T AL ) (AL E F ), AR ERIET AT AL
HITE, RARAGAMEELRE SO FHNIEA RAEXT LBEXEA¥EEHMRK
HBFEEEZASNER FEARENABRAFHLRE -0 H . HRAE
Rl ot i3 T EALE R & 2 ERAT R R R OUE BRI R A& 8 &k T
FRRERXBEELE FLEFE . REAWE FREFLE URRIE R A A S
AAGRAMERANE2NE ARENX AR URFEH L RRESE G A
XHFo

BEXEAF, —RRGEEOSFRMEMFBRANERERRR T RER;
ZREBUMELLBRARAM KR A KB U RAARERRE-ERZA. 2EHN
HEHHERAT R HAM B FK; =R A KA G R EA A N HA R
WERIFLZERX B . FH BN FRABTETNLREREERART R, 54
ARG cEEMEAEARER EFENLRERE - FE LM BELH
REAREFEN AN B G LZERMEEEHHRER,

CREIAFEEBET RER MERHVEMBEE A HlEEL L
FE iR EREE AN REEAR, BE L9 hiE¥.EF A,
THE % LA H A A B A G0 & R AT R HE B B0 7 R A R R R




B FF 3

BHEKE IR E — &N B R L E KRR, w2009 4 H AR 8 F 2R A8 w KL
N B S By Aerodynamic Design o f Transport Aircra ft ((iE 8y % K HLE = K
B A1) s dr % B AL §E T K 2 2008 4 R E Aircraft Propulsion (6 AL 3 )
SEARFALNE R ERNCRA BRI FEERER 2GR ES A
FVCRA AR VEE b 50 09 F 1E 5 A CR LR IT 1000 17 ). 3R A =
R EYVETREXES,

ZEESRIAEBRHBEEL R, KAT BRAKE KM E "R K KA
WM IR"XEAFHNBEEN, XEAFAREERESAHHERA REME
BHBE RN ES  BETERAAMEAH T LA LN EERR, EAREN R
G EEME EAMRBRANESE. BT ENERIERSAS . AT HEIEXE
WARWENSERS, PEXELATHRBARTMERAREALNER AT
MET VAR AR TARNGRYFH . R, FEREAR NIRRT ES
BB H R KT IFMERAZME X TYEMEE L HE — KT #.

/AL RS

2009 4E 12 A 15 H




BRI

f%* I

KEEFEARENEEF R BSHEI ML ERNEATEZREE LY
RE, “BINKE.EMET ERAMEZEFVHEAEL, EMAERFAREK
HLIR 7 78 b R 2 L 1 (B Bm W 3 B 3k BT R An E B ARGE

W, 8 — KA ERABERG HERME TV HHANBRAE %
Ao B, 0 B R T B3 T AR KL EF 707 KALFE - 154 } AL, FHRANE AM
RERAE. 2B TENTHEB RENEFEARNER., BEW. R L
AREWNTHN TR 2dXxEREMRMNEETAME E LB, MER — &
FEHREAZRIAETI LM ENHHRLL 05X, ERXHLEENREER
F RREH N LB EATARIE; B, HREXAUENEMEKRZ LA
EABS AT EM.

(EEEEMNEMBRANELLE., £ 1926 FH LW R LT ME
B, AMEE T EMEBR. A KARMA. FMAEMTESITERE, 1934
E BB ELAMER ., N 1934 £ 2] 1958 FH4FH 2 H ML T RAMEN
# (CAR) #1 CARO4 (% AL AT E k) .CAMO4 (E 5k Fo B # %) .CAR0O3 (/) &
H) .CARO6 (3% E#l) .CARO4a - 1(TSO) .CAR7 (= #r £k #% & ¥ #Hl) %,

1958 £, iR B E 4 A B MR A (FAA) , 38 T 4| % Fn I B 526 £ B At
ZHEFARW R K. FAA HEXAZMHB . EHAKBHEAEE TS,

WEH 707 kHLTF 1958 £ KR FAAR B AR . KB T EMME., £E£E
PR ERERTFERFT. Z VI EARFNL 2B THEA.LEFH*R
11010 2, AN BHRMAENWETE, xENEMEKEBALEE THR
P XS HEREAT,

AECE- 154 XA RE S 4. & AT 1966 FH 4T, HB Y HEH
MR R RA CINEMAFERETESERENESE. BAAKRA WVILA
FHEAATER S ZE R ST 1967 £ 43T TCH B R A CHLE ATARE ), 2478 &




2 BB HZE CHL AR A A N F B )

FZTERENEAN KN E R EFEMAME T R, BEMERF S
winEE, 1972 F, B- 14 REFHFRAMEBZERE T THBRNET. Z
KWMEREFT 0L EHEAET 6 REASTHR . RARKBERIREIRAR
HLHFHRAF AT,

RNz P EENBAERRITHNEL A7 —NMBERAT EAHH B
EMEBERRABENR IO XBERZ —, BN TEERRI T LR
ZESEHRA, T 1990 ERLBEAMERTJAA , K MEEMFT EH EZFE
MEZBRABER ANBZPEENBGRELHMEERKABARIN T S5 KEFA
Bkt B T AR .

PR LA ZRENKERTETURIA, RIWASHEEFARE
EAANME IV AR FEENREAEM AT G AR —F M.

L, EERERE T . FEMEZL EAERRNKLE. ARJ21 - 700 # £
% kAL 215 A A HL.MAG00 # g & K AL Y12F £ A £ A & AL NSB KA &
HL.HO300 7 [ # A8 Y AL L7 A1 R H AL 28F E AHL.YSF - 600 ¥ AL%F A & [
S REHE T, 2009 4 12 A 16 B, KA EH CIO19 AR EARFE A F EL 1
FHAKFRL AW F RN E;2010 Fr P ERAMAE X AR ZHERGE
HiE, T A B E AL S BRAE 2014 58 2016 FRMFE P EMH.

T At IE A T R i & AL K B B AL f W Tk, 3K E B9 E A E R I
EHNTROIER REEANEANEZETE . —RERTFERARELES &
EEMFERAAAFEN T B RERNXARFEFE T ZHE BT 4
FRERTRA: —_REARAMB I h#E R RS AR E MG M L6
T F .

LMY EEINELEESNMLF B R Fo B E R, BB RS HE R
EHNFHELEEEMBARR, FE—FEURACINEMR" N AN F, X
MTRARBEMEEBRANLE B MG EMESATNE R EA+LEE
B E X Fn Rl T & X

5% MEVEHT0F,HANIETFEEMARTL . RITHE4E NP E
EMERBREHRZANNEL, RAKEZT LEXBARFHRA N #HIF.HE
“RAXIEMR"A PN L EES. DREFAHZKETPERAMERKLE &
TR PEKEALER X TR RAREAE B 5 K& FEMNE R B
EXF HEFE.AERF . FRETEUHAGXELATEATRERAME LAY
ﬁ/\fMﬁ H 4 E By K CALAE B DL R GE R R I R R R A H g ) LA

XEMNFFTERZTEMELAGEN MEKGEM K C.LL2TEH. 4



Fo— 3

BHASEEBHAEL VM, RS E =R EE K CALE A X
K NERBHEEMARE RN K EHNER T EFRRARR . UEERETE
BT HEAT E AUAF A M IR AE o3 R A SRR R .

ZERFREAERHERES T AT HRXRA KB ANIE"URRA
KHEMBRIR" W HEEN., XEAFAEFRXELIHHEERML REM
BEMR RN ES BETENARIEMIR L AT W EE R, LA
RENAGH ZEE LA ANESE. BRTEASHRITEHSAF . &7
HHXEVARNEISERS., PEXELAFREAE TRAMZIORE
EMAAWER AETEAEMEAN T E A ETEAEMEANKE, A
TR ERAFHE . R RG] ESHEHEREA. R0 EM. X EAM,
H B 7 ok B AL R kK Sk O TR

BESRNECRHFTH . LEXRBAFHBRAFSERT R FREY
ERMURBCTEMBENARZEMENERE S

HTENSERNWER G MLERFEZR ALALAMARTRAAR,
EAFCHLC HAHFRLE " EAFK. BRFL"WHMH, BEREUFRLE
EWSEZE SR, YK ARARLEERRNEEL B FHEE 54—
AT, XEERNEBMFFEANELTE. RNHPEZHE L bR EHRE
7. REE AL

201344 A 20 B



EART

Y- -

2012 7 A8 H,BSREET(ES KX TRHARMIZAEHETENL
bR R E RGBS, B R E AL T R A %’%E’Jﬁﬂm
THENRR BLEMT TALER, BRI A ARG RS, BRERT £,
PRRERAEMEE  REGEMF EEFAEAT. 2013414 14 H,EHEK
AT ULE A E[2013]4 EXH TR T(R#RMILBELEIEL T HFEN
Ba) EXAXBITAERHNE(ESFX TRHIRMILLENETEAR
B R T TAESAT A, SRR FIT AR S M., bk 7
N, EMEMTFERANBRCLEAAEIRRMBEE RS B~ K LR A
B R 2

FEARKE CNHEANTHE T, RET ARNRA KL L0 AT, 42
KA NGt EARK. REMLENS . RENEREERL S RB,1987 £
BS54 MACFEAREMERAMT BN EMEELGD . ERRMN —F 4
EHEMAFERER ERBFTHREF AT T SREXERENHER, L+ £
ERRAMMHAEMZRE L P ITAREEMEEEAR N ERERLEHS,
FEREA R, RO RFREEXFNE R, RS, + R H T
R E N RACA B & m RACEE B KA E TR ES S8R A KL~k

THELEE NN0OF T, BAEH#NRNLART YA LN\ TH£,. RE R
KEFERE, ENALEEEN Hi%2 25 MEMAFEERRGAE B AL th -
B, ETENEARF R DY, ARMEI TR, L RAF & X EMA

EME AN RBEEHEFRA WAL LB LA, 2K T H£R., £X.
¥H IBRRAMEMIEZF L2 EARENARTRATEEENEMAR S ER B
TRE =&, FHAEENAE COY FRZHEH P, RREXHMEE LELALAF
HRHE AT ENEMBE AR GE L ERAA BIER, ERHEHRA



2 B IZHE CHL L BAE A R F B

KHEMBE R TR RIIA S FINEEESHGEF HED, A RFRER
MEABEEMBARAWELERER R TELRER  EETNTEREAES, AT
RLFLEE . XEEEA+HEENRAELRE X RT N G £ &L,

20137 A 20 B



e & v &

Bl B R B L AR, 198 FRYVTEHALIVAFMEE
FILAEE L, 1995 4 5 b T 3% B # %5 B4 K ¥ (Heriot-Watt University)
HPh.D. #41, 7 % E ¥ £ 3 /R KX ¥ (Cranfield University) T4 % ¢
EERH A ERAELRE 4, 2006 4 12 A, MmN L@ A M
BHK ¥ K. A SCI B I # 7l Journal of Strain Analysis for
Engineering Design, Journal of Aviation Psychology and Applied
Human Factors %% . T ZEZ AN TANK R R TR AET KATEH £
GMEAHNAR BENERERAREAENAR., EXEHEY R
FETRER KEERXREBARE, A AEL LRI L AR M
MmN ERZRBAFUR EAELAEREAEBEAAE,FELEFRS
F ARJ21 F0 C919 WA B2 4, THMARXMTAE L E K 973" R H &

MCRANEBREANIRE G IFHER LS F A" E AL JURA:
“COL9 AR ENANBREMERMBEEUREF ZHL”. TEHBEMW
REAIECEZ" “MEBANBRE XATLL MR A CHLEMEHE
5 A HRIEE AL,



&

FRAFWHAHTNFMNN— R A &E, BEM, A TAXNEENT
EFE EHRTFPMILBARKEZZR BHARHTRAFTREAKKES KL, s
RBWZEEEH THEEARAMSARANF, T EAEMSFHHAT 20
FRROEE - R B AEFRRAMBWHARE, FRERFTHEEAHLAN
BMRACHAAR, FENEIHRITANEERBAFERAFRASR
AROERAMEAZAERAHA R E. AT IR ELORAM. ERDPFT 5%
FENKRERKLEBEXAAFSYEARAMZANKAF . ERTHE LT
sk R K B R B KB B N B AR R K e R L
EEMEHSRRET RTRXASYERAME R & F R, RATT i
RENBRAEMEANBERFT B EM FRRRHMTURZEIRFK AT
EA—@aTRERAMZANERFARAZEFARERNA R ARG Y
FIREES. ARFRKEEFT AR T PEAAAAARR TEANE
Ko EANBEERTHAWIEIRF . ERTF —MNEX, LEMZBEEMET E
OB EEREEE AL, UBERZENRREERNRMEAE —RE BT i
Do AR R A E AR A EALEATE R T TS I R
GHELEMTFEABTNTAEE, RELEELRRERRITRMIT X EN
e BaEMEAAER FAHEEYRAABRRTE KA EELT AE
HWEEGHEA SRR AL F, EEX=AAEREEEHIHRLTETMEA
HEFERNFR.

BA—HE AXBEF W NEATE LR, b T E A E M A
HEEFNEMFERALE FEIRART RN N LEZ BB THE. XH



2 b e S A T NS S E 2 a2

FMERRMHANEREORE R ERRZEZ R ZAEREZ AHTER H £
ZHRAH . RTTHETHENEN, AL EREARERLHT. REZERE
AT, 7 & E"Design Philosophy Document”, 47 XZft 4 K#E? HAE
AW HEREXEE —REBIXN LK. EHNREAFZHMT. ZAF
THE BRI AAE R ZIAAXEARR A G AT, TATL, YHFEE
BTk,

“UIHEA”ZRITFP W EABRL, R AR HHEQ, B EMF &kt
WETEH X, CA—RITFARANETRN, FEMNfoEts, mHE
FRERTHRZEFFANT B, EERITEANE S THATHA. RELK,
TERFNFAMERERIN T ZERRFP RSO AR, REAL R ITEAX
Bk TR EE, THEMNNZHFAR AT RERTFEEAL,

EREHYKH —BREHEE KRNI L8 . AEMEFSRZUGH I £
W, EHHNEIRY, IREAARSTFTEAECHRITEL, MAHX, RINE
AT LEER ERBERYREHAF, AR T RN T EEBRHFTE, 3
AR BEMNW BTN FEAECHERS, A EXNBAE I TA—RITARN
B, T AL R A .

YR EAESZEZAN, SABL BT EN iﬁlciJrﬁ?’E?’FﬂifiﬁﬂH%iEE/%\
B%EL, XAFEREXHNEESAEN., SHEIBRPHETRAATNNASL X
%,/&J%bﬁxﬁk%ﬂ‘::&&ﬁﬁ%}%é@Pivmiﬁ:k\?&%%nﬁﬁﬂ:,L/USU:’]Bﬁhé‘ﬂ
T%:EFE??‘EE R TLEEIRITARENEAFEA L AARNARAL

o MMEXHKETEL T TRANFE, HFES AN TR KRG HEITTEF,
KW%Efﬁﬂfc KEHHE.

AEWENFTRELFEEBERRANEZRITHEATEN R A4
ZREEFELFERMEIUTEFEEQHN; MEAERALEZRN, T FERITEN
FAFRER X E W RO ES RN ER AR R TEH . T RIEN,

BMARNANEFHNETEREGTRHF - RERAALE, ErRINHE
BRI R R I E AL EREEEF RET  REOFEZAF N Y
Mt E. I REAATNARITESNEN. B THE A FAR. . HE A
RAREEZHEANER FLEMNELESRETFENL



R EHH R T
B B

— I H il
(R LS Sl 1 RAT 12 ) R FE )
(RBZHITE RS0 5 &)
(R ML)
CEAL AT FH D)
GBI AL 2 3l i ) GEiFEd)
CHEm— 42M FHE TE- 242 RALE E ) RiFH)
CRAV B IR ) 2 BT 8 ) (i)
CRALHEE ) (FEEHD
CRALBR I R G0 )
CAERATES L ) (BEFE )
CLZs & e i A2 5 AR ) (B i)

THIBH BB
(CRBIEDL T 5L S5
CRPLESMBFRG—FHE 4E M) GEFEd)
(RACHAZ B FRE)

CAE A PR oo B HAE CHLES MR T B R D
(R ILE A MBS 5 8HE)
CRHLE MRS S a0 ) GEEH)
CRHLE B MRS58 BE 4017
(HEEMECHLGE R E RIS IR )
(B AEMEERE)

R S®mEITE)

CRALM RS G54 98 55 5 24 (BESTRD

=HiHEH
GEALE S5 FEN)
CGEMUME ATz 38 H 2 ) GFF)



