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(1) Section 1. General(¥5tA}a}

Section 1°= @571¢] 7A|12F Ax1e] dvbAQl
Aol EEof Stk 7] B9
span), 57| Nl2Z9o|(overall length), 37|
#0|(height), 25744 Abo]9] Zof(wheel base
length), A4 &5 Al 22 A3]9H (minimum
turning radius), Y719 W& (wing area), =3
g]9] AAtke] 7HA (propeller ground clearance),
ZadHy 7Y 2739 47| 5 =FAP €A
olgflet 4= Qe = 1807 FA|(descriptive data)
wjo] qlom UuA Sl AR}, ©h9|eH4tsE (metric
conversion table), 8-0]9} oFojo] Ay So] ==

=o] itk

Zol(wing

(2) Section 2: Limitation(A|3FA}3})

Section 20fl&= QHAgH &ok2 flste] A A k=
H[P& 0] -8 WL}t Agh, Ax9] 8 Helt
Algt & TS5t FoH, AAety -89
e LTA 2 XA o AMZ(color coding)T} 7|
71 9ol 7= (placard) 2 FEAISH] F3k2
] FAZA (Center of Gravity, CG) $%]9] 5%

9], A== veyr) sl 3t AFkEo] EE o
ek,

2 Qo He7] 5 AABH] Y3t SE(entry
speed), 8FsAl5=(load factor), 4] == ¥l37|E
o] F5, 2MA A (icing area)oll A BIPAGAIG =

o] $:2 o] gitt,

« P& O] AHFHALS}
H| &2 o] AhAlgS &Aoo AZ(color
coding) & FE8te] FA|FITY,

— Red line: Ad|2 z3s|A= ¢F He=
(Vne)E ehn] 4% APl e-37]o]
Vne9} 2|4 ZA7Hs 4% (Vme) S LERiT

— Yellow arc: Maximum structural cruising
speed(Vno)F-8 Vne7t# ] H9l5 Yel=
F9(caution) FIE2 & AR AAH 7|F
(smooth air)AFEjoll A gk o] H$] wjolA Bl
e Sl

o
on, pr
1

o

7 2E 1= Vno} Vs19] ¥4

— Green arc.
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Normal operating range |
L 4

i Minimum '

(T2 1-17] AZIRS )

| Mgt 2Al

WARNING

ASSURE THAT SEAT IS LOCKED IN POSITION
PRIOR TO TAXI, TAKE-OFF, AND LANDING. FAILURE
TO PROPERLY LATCH SEAT AND HEED ALL

SAFETY INSTRUCTIONS CAN RESULT IN BODILY
INJURY OR DEATH.

TO AVOID OPTICAL Il
VERTIGO TURN ANT

OFF UPON ENTERING C

WARNING

ASSURE THAT
CONTAMINAN
INCLUDINME WAT]
ARE REMQVED
AND FUEL SYS’
FLIGHT. FAILUR
CONTAMINANT FF
HEED ALL SAFETY | |
AND OWNER ADNG
IO FLIGHT CAN RE
INJURY OR DEhT\-'\

[28 1-18] MIStALES LIEFNFE= placard

— White arc: Z3(Flaps)& 2FsA14 & e &
L& Viet Vsod] M9E Vet
— Blue radial line: 4% gatell2s}2
& R0l s EA gha W HA AR

olgst Ao AsE= AY = e &=

(Vyse)& YebdTt,

~
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o o

- ARAAT O AAY
o AFWZ AL TEsle] it

=
)
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o
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rhu

A 72 (Green arc)e AF2AHs WS UERH
b B8 (Yellow arc)e 947k, H2 M(Red
line) 28R =A 2 A= ¢ He |
olct.
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(3) Section 3: Emergency Procedure(H]AE 2}

Section 3°ll= Y ZFofl AT = Q= X
A, AR QA EHERE, SHA, o] A
(Ditching) & B3t v gl dixd
U= AAP7EEE] QU

i
|

JAZE

o]

R
4 oo

(4) Section 4: Normal Procedure(;ﬁ%éﬂ

Section 4]+ H|3}

(
~—

(5) Section 5: Performance(@37] 4%)
Section 5oll& o|&/&AEA, ds/7dt s

= =L 2 A2
P, TV AL S T Y

A77F £EE 9ty s #3E FHE= Table
52 Graph® XA E o] T},

(6) Section 6: Weight and Balance/Equipment
list(FAILF o3 /730 =5
Section 69« 44| X =0 FA| f1x|ef FA|,
FASAY] §1A 9 S8R 5ol EE] Qi

(7) Section 7: Airplane and System Description
(3571 A&
Section 7oll= 7] 2], HEA 7], A&

AE, A7) AE, AR, e 52 2l wdt WiE
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(8) Section 8: Handling, Service, and Maintenance
@871 347 )

Section 8ol 3}&7] AuH] W A (Inspection),
Aol A Fu7] Ha, A7 2 -ER01)Y 4,
Fa7] B 9 e Soll Wk AREo] 55 o
sic,

(9) Section 9: Supplement(¥-2)

Section 8°l= #5719 FE4H|7L ofd, A&
50 AFs2F A Bu SR HAE ] 5
of ek At ARgH o] FE o QiTt,

i

o 14, s el 5 el 4ae 4
FEo] 2ol it

oot

3.3.2 &37| EtxAE(Aircraft Documents)

FeYole “FTol AL A B 254
52 g F710) 3371 PHLTL Sloto] B

33 7)o EAte]oF T AEo =
(&3 A7 A130%)

c 7N =TBA (@7 T512 EA A0S

F et Qs

= o
A S T 2ol A o
A AlEAE 2L gleAlell tiste] S EwE A
ol skl SRt AFoltt.,
A SEMdle B9 =4, Y TE1E, &
71 Al B 7] 94, F7] Al dEis
SRR A 5, A1 o) 71EE At

uY7) 9] g B vhedt Z2oh (@] 71€7]
& part23. part25 =),

— B E(Normal) category:

2|df o|S%F 5,670kg(12,500LB) °Ja}, ZFA
S A LfgE FAo] 9%l olake] HIF 7| = A ]
o] obd 271818 (Acrobatic flight) Tt

571l B3 7152 Wl

@ Rl A] dofd = Q= 25

@ A< [F544(Whip Stalls)e 54

® 60° o|U2] ZHAZFH(Bank angle) o2 ~35l=

244, 3413, Lazy eight, Chandelle,

— A8 (Utility) category

o o]F=%F 5,670kg(12,500LB) ola}, Z=FAF
A5 Al Q)3 Ao 9015 o5k H|FY 7| = AgHE
7|32 & o A AAE BIE7] ol Rl

&7}l = HI3 715 M=
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o LA 3|72 A (radio station license)
A Aol Aol tfstol bla) g ate)
FEEE FF7HE 37HE FHAE gAslok

T

Cu]) A 9 7} e Aol LR Yol A

afjoF & 4 & (Check list)

P GFAANYY SFFYA AR(GTIRY 3
Qe e S WY B 29 71F AR
5 Aol A G719 Aol GE
o 9 A2 EFt)

LT ofAe] Y, FA B BHA7E BA
o PRFTEAAE B0l Pt

Y FFes

1

AFAAE E st eEohE
2

9] 3tE5SE(cargo manifest)? & 54

of HAE ] Q= Al SHEAIILAF(detailed
declarations of the cargo)(&3-4AF-8 &+

5719 SgRt)

el
oft
H
N
1o

off
t
oft

333 ZAHH S5

(Minimum Equipment List, MEL)

FAaAH B2L A7

A o Aol 7] 23l B

ot
>
odh
tlo

A o] B2 T3] AL T 337
galof| tfsto] A|AstaL A T=ro] Q171 ZFF]

A7) B2 (Master Minimum Equipment List

)
of BatEAL B T 94T 7120 w4}

At Apste] FERFRYTO 2R Qb

T olay AL Ee Rohn oz o)y
(defer)3h7] Bl A% Haxn) 25 9lusA

[e] = 1 [e] [e)
or No Go)& AHsh= 7]&0|H MELS] 482 o]
Z2 93} =8 (Take off Thrust)S Z7HA7]= ¢t

A7FA| o],
g 552 FAsske 5 8 B

715 7L 3715 AT IAY ASH O R v



L. (REREIR CATEGORY)
2 (NUMBES INSTALLED)
SYETEM . ONMBER REQUBHED FOH DNSPRCH)

SEQUE\IEE MUMEERS & ITEM
A, REMARCS AND FXCEPTIONG

(32 1-19] FAXH| 220|714

==

2470 BE(MEL)| 74
4] BEL ofdf 2y g A Hol
ek,

N

+ 2 4] B2(MEDY| BE

— SYSTEM, SEQUENCE NUMBERS & ITEM
5719 PHES 44 N om BRw

(1) 337 Aol AHoz 9 nAs
TFAE(9: Engine, Landing gear, Flight
control §) 2.2 o]59] ZAgto] & -5 Bl

olE2 ] H5of e}

LAoqotq
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>
e
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Q
Qo
+
D
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(@}
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o
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=
N
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s
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s
2

V' CATEGORY A: Remarkeho] HA]E 7]3}
Vv CATEGORY B: A o] Q3 & A5t

\

3% ol
J/ CATEGORY C: Ru|Z o3t de #elshn
109 o]y

J CATEGORY D: AH|E o] Y3l 42 A|¢Js}a
1204 oy

— 2, AH|, FAE0 A=F e
(Number Installed)
gE7lo) AR HAE, e F NS et

~ 3 o] WagF Haof gu), FHEY 5
(Number Required for Dispatch)
Hl3o] a3t | ], FAEY] 45 Lt
] Remark and Exception®] AFS Th5sto]of
ot

— 4. QA U o QA (Remark and
Exception)
MEL 2§ Al 28

193k 2244 2 iAol
o] o] A5

A9] ofulE thaat Aot

Ft\

5 B B TAE, Al thste] 2E Ao
“INOPERATIVE 2}= #A](Placard)E £9]
golo} gef oJujo]et,

(0): ST do] Sastelol sH 2%

(M): RHIAPZE Sastolop shs
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30 ICE AND RAIN ROTECTION

40-2 Windihueld Heaters

35 One "fO"[ Bindloe plLS Sk WiSTow
"

Farecat icing condition:

[22! 1-20] MEL A9 of

F 274 £5(MEL)Q| 314
ofelf e oj= 3719 FaHH] H59 9o]
o}, o] sfjAlstd

v MEL @5 5215 == 743> Wind shield
Heaters 52 sholtt,

Vo] 3F37]0] A%l Wind shield Heaters:= 3
7o},

v 37112] Wind shield Heaters % sFLpdF 255
of= |3 7Hsstt,

v MELE 483 %¢ 20| slasA gow
YA e = MELe|| #Aglo] &3] &7}s}
t}. (Category C).

v MELZ A-&sto] &3 S0l 2FAt 24|81
of & AFHO)S 2 (Icing condition)A] o]

QF

A wlgistol A= ¢k Hrt,



Hl 40|12
Flight Theory

o

2.7 2 AAH
2.8 AT HZAAH
2.9 HiZ|A| AR
2.10 HHEAAH
2.11 37|1=8IE
2.12 Ex|

L 837

| 2XQ} A|AE

3 HIAAH?

3.1 HHAT[e 2R

3.2 SEUA7|

3.3 Xjo|2ATZ #|7|

3.4 LIzEHA7|

3.5 Electronic HI&AH 7|

3.6 Automatic Flight
Control System

3.7 &322 A7 |

3.8 HIA7|e| MA
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( ' st37(9] A=

\.‘ £ Aircraft Structure

ool Al =8 (thrust)Z &g, FA(weight)2t
oFel(lift), Wl 714 & #3S o] AT AES

= o df-gE= oA, gt vidfeko & Waleke dolct, g2 AdiF(relative wind)
2 23ttt gurE oz o] ekl 7|9 I} Fyet ko & 2-getn] 2 uks v Wgeko
A 22 Fashy 4 LAIeHA= Yt 2 Zpgeirt,

g2 a7 A w2 285l o FAE 7] AA Y FA, 7, A8, EF
2 Jdpel SAl, 2Ea gEv)e] o e s A2l goltt, F2of o3l FAl= Fu7IE ot
371550 YA dot Fu71E Az A (AT SANE Ford7ict, fA ot v
8 Pitching Rolling Yawing )

(A2 2-2] 3719 351 28
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(Major Components)

FEAoR AR e §
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(38 2-4] &371

1.1.1 Sx|(Fuselage)

e o719 T4 FRoEA SFY, 54,
2T e 5 FestES ALEY 7 et
me|drt L2 oz AZEHG A FE719
A= U, 55 Be 4F0E 5o o|Foxl
EdA(truss) 7+ dojo] AMREE= 7H diS
29| EA| 2L X3 (monocoque)et Aln| K
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Q1gt A AF (system) 2L
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2 AbgHh e
o] OH HI-AHE]
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2ol = 2-got= Hot4 st 2590
off wj$- wizkslet, o= AxpF o AHWeEoEE
=2o]7] f17t A& S7HAZIAL, 2FAMS] gt
2245 F= AFE Ttk ElA E (Antiservo)
B2 o] WS #57] fIske] Rl Fakshy
2E|d e ol of 22 Weko g ATt

é(Alrfoﬂ)olEP ol 2
& 7157t o= 7t
WA|5E7] fleto] Elﬂﬂ offj = FFdl= §
(Tail down force)S TtE= Avl= jx2 o g 7t
EEAAE S e VIeE &Y
SHEAE 7HHEs 2olE FAZE AR 2t
o]o}(Wright F‘lyer) Blg7lo] Ago= AREE R
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o 7= GRS SR e aulel AR o
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lift device)eltt, EHL Z&< =3
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2] 7] By FHo 2= SRE QIS 1 & 2 ool (Airfoil) o] ME F7HAIA Fo1%
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 ofojay ko FHFA(CP)E °lFAI7]7]
2101 Bl (v-—tai) & g S delw 7147 Yezke 94 v
Hol| gl fARQle defHolEel Y] FotE E7} st
712 st VA FE| R FAof A2bE o] qltt, 255 EH2 ool AR AEE dR 5 o
WE H GA] EePY w427 ko] FotkE ol EQl ST o & S st o ¢
AgS gt 1A E ol §2lE o] Sl 2uH|o] < e A
E|(Ruddervator)2til 8= &2l0l= W2 & W o] AHgE= EH2 E2EHE ot} fAel
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GNE 2Foe AARHRET sttt Bol €Y 2l 2o ofiH o] 2 Y] F7)7t &3 Sl
FHl= 719 megrlEct 5 A& (Dutch roll) 7 How Feuitt o] =2 oyA Y 7= F7
ol B et ©hdo] Sitt, SEO W E A7) B FEASCLE W
&1 355 7HEAIAIY, 284 SRHE Y
123 &37| 2X} =5H Z¢l, 253 SEG Y JEATE ST
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S71°ls BE 299 52 319 £REHE EHS
221 2F WL Gl E9, $A AR (Trailing ARG o= ¥ Y 373 ES Ee5HA
edge device), 2Z U (Spoiler), EH T2& o g S g ST
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Nose-down trim

_ Tab up—elevator down

Nose-up trim

| Elewator |

Tab up—elevator up

(23 2-37] Az2|H|olEe| EE

— EZE(Trim Tabs)
5

2FFE7I0N M wol AAE B 2 Ay
]
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2 FAdoj= Bpsta EYx 2L 2FAA
AAze e Aot whof A& or 2FHE o
Aof Pt 7|2 EYS 5ot "o, 2%
Abe gutRes Yk ahelof w2 ZpAeh 9%
(Configuration)& WA 2t511 &F37] AAFA
£ 913 23S A7) Slste] ERE &
3t

H 2 H(Balance Tabs)
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Y W3 ol Ed 2EAAS Zol7] 95

(m

of WA Y& ARSI = et WY g2 E
H S AR Fejolil B Ra FU $Ae]
A o] et o] &9 Aol WHA W2 =
FH ZE(rod)¢t A o]Fo] F2F W (Primary
surface) AHAIE F2 ol o Qlck, WA ge
2FUN Ao F2ol=t |l el
7155 F UL W 379 43
< o2t

— A& B (Servo Tabs)

AR g Gejot A5 et £Y Bt oh9 Ak
Sith, AR W 2FAE st Wao R 23w
2 Aol f E8S T 2FUY FS o]
oF AN e 2FALY] YARES Fo|n P
o BOPAE Folt gaky Aol Ax g
%% v W (Flight tabs) 0 2 FSET] 2 Y

— OFEJ A BB (Anti servo Tabs)
OLE| A1 e} o wie A e(Balance Tab)¥} 53t
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He| 7155 sl7]e sfal AHEHOHE A
ARl FAIAZ17] f3E 715 37| = dt
o 1H EREe ‘%}f’ﬂ = 2l gH=
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[22! 2-30] X|AF =& &4

— %74 P4 7HAdjustable Stabilizer)
AR Fda7ie defwolE e RA U= =
2ol §E o] &5t H} v F 2Ho| Ths

] Ik
A2bE AT 2 (Jackserew)of| Q&) AEE &= 2

2 Fg7loA e MAaR= ELH(Trim wheel)
Bl37|ol A= &
anel 234 7

I FYH (Crank) & AHEE 1 2
E](Motor)o]| &3] ==t E2
7IAAE B R ARSI

-

dlofE o] srilo]

Adjustable stabilizer
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[ Pivot |
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1.2.4 L EnEi(Autopilot) HE e Eutdg] AA”LS Zgto]lE T (Flight
director)9} 3 AJA(NAVIDs)S HEsle] g2
LEDARLS FF7|I7F HAE v AR} N e R A 5ol ARg-gitt,

A& vl she A 2F AlAdold, e ET) QETAS AAR2 A5 T2 507 A A
Ul Ao HPH R} £ NE 52 2FAE AFE A= A ARE 257w i
AR AT = il FA P Ase] Qe gEE L E=utds AR A AR IA LT (GNSS) B
Sk otk QETAZS 2FAR AA|H A4l 7] Alolg Sigt vley ArE 22 W (Inertial
QG5 Fola A 7ML BB e Eut navigation) A| A8 9] glo|€E 7|Hte g g5
U8l A= L= (Altitude) 2t 3 (Heading)2 1+ Eefolutoletelof(fly—by—wire! & AES AT
Aok 7155 7HAAL Qi ElE Bl 77] A3 AR vHE AADAIAHS @
o EutA o] 7Pk kgt A|A"L zlo|2 AT Eujds] Aa|of B o g FghEof 9lrt,
3 (Gyroscopic) AAIA YW HJHE ]85} FB7NE 1Y) vt 2% AAHT FEoEh
o "3 2FAAH] AAE AHE(Servo)E Aol Qa0 tjoFsl wEef| REA} 12} 2EHI} 2%}
ot Zolth, AR 748} 1A= AlA" Y B 2ZHo| tigto] eJgal|A]= Ao] ool -4

goll ket ZAE dE S0 9 F9 LESHY AlEs AHe 57 H3wE Be H]f‘” ol
ofdelEs AR AR} AlZSo tisto] o}, ohekgt Al2Are} 37
A E71E Alofetn 359 LERAS A= Al SolA F7HARl 2 AHE ?:4% T %1‘:}.
2 (Longitudinal), 7}§(Lateral) A (Vertical)
Z(Axis)oll tfste] FF7|E Alolgttt, Al 7He] of
E AEE odeE, deHold, HYE AHsARl
o o JAEE AILRE &R AN £25 T
A

AA71%= HE(Auto Throttle)S 231 Qlok, 2

O

puis)
rlo
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4= Qlt}, GEQAIZE F71UErE 2 AaE & < A =
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0] Yue3(General Aviation, GA)ell &ol A 2.2.1 &=EAZIQ| ER(Types of Engine)
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[ 2—44] Horizontally Opposed type GlIEI

TE S7HZIAY A 2715
‘ﬁ [
ELJ 2715 3A s LA d4T o] Foi ]
2 ]\8}31_ ] Ey|o] A (Detonation) ¥ #S oJAFE
I RA4e] dojd = Slem e ARRshA| ¢k, A™l
to s F7H7I= WS et
AHUEE gl S A-YE AR A
Hjdsl= % gy <R (Horizontally opposed
type)d} VAF P = vihoh= VE X, AER ufjd
A2 % (In line type)AX, PPRFO = ujLs}
+= A% (Radial type)dll#l 502 HFah 4= Qi

77 %

_r;

0

4PAM (Radial type) FACl thet 9 H]
$-(Power to Weight ratio)o] A4 & &332 ¥ 4
denz 3 A dyderlel AHET 43 o
35 ol (Horizontally opposed type)& AHEHE
APAF FZoll pEoR wfjdsts WHoR 2
7} zbekstel 2717} AAL FAZE 7R ARl
A HA o] Zobx 7] A& =Y 4= 1o, A
A thet 9] vj&o] Fof hFEY 23

37100 wol ARt

2.2.2 ZFAZI9|
Engine Operating Principles)

= 212|(Reciprocating

4347(Stroke) AEIQ| AMRIE 72

4397 (Stroke) 719 AHY L& AHH, 2
2 G A o] A(Crank case), ZHE543Z(Accessory
housing), &%/817] ¥ H (Intake/Exhaust valve),
2928 1(Spark plug), ¥ AE(Piston), T2
Z(Crank shaft), #4982 =(Connecting rods) 5
o= FdEo] Qe

2-29



E:

L

$270| TES A

[>
O

|

{ | Connesiing wa

[18) 2-45] 434 9lxle] AlziE] px

43 (Stroke)2| 1

lo
Mo
=
EO
ASB
_II-M
Lz
=
~N
10
A=)
o
lo

4343 (Stroke) o
|5

43(Stroke)2| nMYL CHSat 2Tt
« ZY A (Intake stroke): SUPA T AEO]

bl £ O FYBLE F3to] AR} T

719 ERPHTE AR ohoR FYE 1
olt}, FYWEE gAEo] AR UollA 7P
Az 227 YAl AAFE(Top Dead Center,
TDC)oll =238t7] Mol dejar 74 off= W
H7F $1#2l 3FAFE (Bottom Dead Center,
BDC) $-ofl &3t

fol
rir

o
ot

=334 (Compression stroke): U374
3 P &3]a gAEo] §1= FA o HA]
dhof 502 EA7IAE AEshe WAool

DA Ao FFL AL FaF 24 Fo)
L

- R=b

>

2}l A (Expansion stroke): AHUE Y& &
o] TrtAE AEHYY B o AE
o] Al EEsly] Aol AmaEe e ¢
3 Aatelo] FEny, SgTtATE e o] &
s Ay Yo ogle ug =datal o
25 7tAE I AES o2 W Ay Yo
2r= 5438] At AR o] HAsA

vl 7] 884 (Exhaust stroke): #7134
o] 9= OX]O]“W Hj7 B 7 )i
0= &5 Aol Hj7
WE= B EY] S5 shAR Aol &
I SR AJRF Rl AR Al 3
D=5 Hof Stk A groeH wf7|He
2 WA= 7] 7k WS o]85to] A



Exhaust

[:,_F'_I o 46] A=ATIO| 4 HH(Stroke)

One complete actual cycle of a four-stroke cycle reciprocating engine

Finish cycle 25° ATC

‘-‘_{ Exhausl valve closed

Intake valive opens

Intake valve
closes 30° ABC

E,;haust Sirojg

Rt o

Exhaust valve opens
oo _ 30

BTC = before top center
ATC = after top center
ABC = alter bottom center

[02] 2-47] /47| @EO| Timing

[
o
=)
rhu

e ool A wol &A1Y T A2
& BRG] FYUES S ek of
(719 2-470& F/07) Bah del3 2l

A7ke et

110*'
\1

2.3 E7|A=(Induction system)

AL A8l 279 TIAE APy Y
2 FFA7le ZAAEA A 7|37 (Carburetor
system) 413} 213 EAKFuel injection) ¥4 0.2

U= = it
2.3.1 7|8}7| A|AE(Carburetor system)

718}7](Carburetor)= EZ2E4] 7]3}7](Float
type carburetor)?t &4el4 7]13}7]|(Pressure —
type carburetor)2 &3 Z2EZ] 7|57+

TFE7F st 2 A7)0l ol =R
7] ARkl whet ZREAY] AR H(Fuel
level)o] W3}t 2 EAN:-Z(Discharge nozzle)
oA BAE = ARe o] EfAstaL o] Ao}
EPSHA A= TElo] SlTt,

T3} —‘:.'—/\H:—’—‘-(Discharge nozzle)2 A=} &3}
7] 913t 3717 RS FaetHA &=t wet
A eteo] Zlolr|= X]Z-loﬂ glomg zjoto = oldt
A2 anel, Ao 7gte WAEE 2% FstE

olate] 2] (Icing)o] WHAYEHE 2 Thyo] 9ict,

o2t TS HAgH Aol 44 7|87
A (Fuel

2HRE olg

(Pressure — type carburetor)2}; 11@,

injection)o|tt, &4 7|37 =

2-31



ook
Ok
N
IS
.
B
o
>
[>
0z

|

Fuel-air mixture

from the flight d
the throttie.

Fuel inlet

Mixture: neadle

The air bleed allows air to be mixed
with fuel being drawn out of the

ozzle 1o decrease fuel
promote fuel vapornzation

[0 2-48] E2EA! 7|2}7I(Float type carburetor)

: |  Discharge nozzle | | Fuel intake line

[22! 2-49] f=Al 71317 |(Pressure type carburetor)

sfof elmo] B2 QS Z7HAIA ARE 7|ab]e)
ARE WH SNBAYY ke &) B T

71(Super charger)®] §JtollA HAREER A
7|+ AA] o]t}
2.3.2 Z2E Al 7|3}7|(Float-type carburetor)

Z=2E A(Float chamber)?] F-%Z= A7 7o
2t flo® HAlol= FRES 7)o 4% Y
S H (Needle valve)Z FAIEo] ot A=7}
HElo] ZREV Y7td YEHErL de de
BAREE ARVt 5o ART} A ThA
REZ} Seph UsHETL e AR Eoles
U+ (Fuel inlet)E A HEZE A ZZEA Q]
Aads A RAAT E22E Ao e
Af= HFg(Ventur)# £0 8 o Fsl=t] HF

_&

B>

=



2 £ olF 7] Mo dE= 37155 ALr
bleed)& 3l 0] 3712} HA 4lo]A 1:}
A= &of F7FESs Vg Aol A el

29 BA7F 7 YA BE BEALL S04 ©] e
HEs2 E5H0] aedes 77t Thao

2t}

ERE AojA o]$H A Ao Ay gl
571 FYUTH(ALr inlet)oll A S0l 2 2FF7]2 Hl
25 AuA Aol Hoh WR]E Zo] F7|
i fof MIEE S22 3719 St wa s Fof

HEelE FHelHA 7)o EFE AR, & &
7AL AR EWH (Throttle valve)S 3 A%
o Y& So7HA Hevl AZEWEE Wol 7

1o
(Open)B4% G727} ol FYHBE £o|
Z7Ri, AREENE 2340 g A2E 4

(Throttle lever)® Z&3stc}

2.3.3 7|817| ZH(Carburetor Icing)

7HrdEl (Carburetor) 712719 7H¢ & &4
713}7] ZHlo|th, WA o] £L wEE Exls)
571258 B2l el wheh &r) WX
T1of whe} o] Zopxl=t| ko] Zopg] o7 Q1
oto] WAsh= Al 2avtet Ax9l 7|sta dAsh=
2r7yetz Qlste] 2 (Ieing)o] ¥WHAYStet, 713}t
7] AL 7|32 Eole= 3719 =71 T0°F
(21C) olstolaL AthH=7} 80% o1
gt

rr rlo

H

Ty

Relative humicity

50% 1] [
20 F-7°C 32°F0C TOFR1'G
Oulside air temperalure

100°F/38"C

(212 2-50] 71347 Ato| LAsE 4 97| B7le| =21

2P (Ieing)> WIEE]E A AZEWH Zof o
=0 FAHER Ay Wz So7ke 37k
ol FojSA| Hol 1 A XS] E2o] FolE
Al = Aol Alshd xlo] HA|skA Hr,
nAF X 2238 H(Fixed pitch propeller) &5
19 A 715471 2 (Icing)o] A71¥ A RPM
o] Zaxstn, F4o] ofotE Qlxlof XEo] doj
W& stof fA XS 4 Qloh, A&z 2dy
(Constant speed pitch propeller) &&7]+= 2+
(Icing)o] T3l <zl RPM-2 UA3HA| -2 = 7]
T AEY W= Soj7ke E7EAY Y, & 571
e (Manifold pressure)o] ]S4 o dlz
Seo] fagit, Aszzdy Ao B 78]
of ko] A7 <l Xl RPMo] &l 54| kot 21

N

N

o)

7Hrel el 2 (Icing)o] oAM= 7HREE 4 %
Z|(Carburetor heat)& 2FgAIA 7HielEl2 50
7hHe AR QR F7] g4l

gt gald 3718 ZHEE %T}ﬁ}o% a4

o172 offgstoiof it 53] 2Ro] 4
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7HEd g & AA|(Carburetor heat)S ZHzA|Z
Aol e E ¥7ls 9A Ut fgast
2 382 A3 (Mixture control)S ©]
&oto] =FulE Fo(lean)of et 7HHE &
A2 (Carburetor heat)E ZFsA]7|H oA &82
A

stem S0 whel 15%71H4] ZolE7| % i),

2.3.4 ZI™ 2AIM(Fuel Injection system)

A4 FARTAR 7HTEEeE 2ol 379}
o] gstel AdEe Bl Ae g
H(Intake valve) ZA A ARE AH
AR 7 = R oIt A1 EARTALE ddlFlof ofsf
T55= ARH I (Engine — driven fuel pump),
L3t A 28R (Fuel—air control unit), &2

B AF2] (Fuel manifold/fuel distributor), EAM=Z

AL 2 Aol A ekl AL 7R E 9 &A (Discharge nozzles), B 2= H X (Auxiliary fuel
(Carburetor heat)7} Z2F= o] QloW o]& A pump), A=Y I SEA7](Fuel pressure/flow
25 A7 ool 719 28-S Fofof it indicators) =2 & JLAJEC}

Y carburetor heat on
EJ carburetor heat off

~a== (Cold air
- Hot air

[212] 2-52] Carburetor heat 2| 27|5E=



A% BARALS 719 ARE nle) BG4
017] w o] 2 aae] 719 MAISHA Sk ol
Ao e WA Hsto] o

oIk A HApg)
- @0l Sl

R

4

— ZHFAbo| A o] vkAElR] ek}

— A 79| 3E(Fuel flow)o] v+ L5}c},
— ~2EE(Throttle) Z2}o| e Bh-g-3hc},
- A7 FS AW 21 5 9k,
= SHA| AL :
A IR A5 T 4 gtk

¢

o
ol

F

i

»

o

“ b
4

Hm

:
off
g yo 1
A

A

o

— Hot engine AEjof|A] Alg-o] oL},

37

J—}

°

o

e
Y

o

ﬂJ

0

|=
gé
=)
rhu

— Vapor locks @402 ¢
Hrt.
— Qo] ZA=NS 4

o] Aol oSt EAI7E .

Aol Algo] of

235

rlok

gfH|el =

H(Mixture Control)

WA AR AV Gas)= A dEA = A
7} o]Foj || gkon g 27]9}t Sgste] HEALE
2 gkEolof gty F7|et AR i‘%}ﬂlh 1719}
AR AL vlgRA HAavt 7Hee 2%
~20:1 Atolo|tt, AR Bl 7]
(Rich Aol & g4t o]Fojz]A] %?1 =
7o) W& Z--(Lean AH)oll= A9 IR o]
&} (Detonation)& TYAIA A9 &Eo]

sl
o] #e 7

foa [T |
T )

NI TTIER -~
T 5
\ |

Fuel manitold valve |

Fual linas:

B 111

LS| =
........... —

Fuel-air control unit

[O& 2-53] 2™

EAA(Fuel Injection system)2| A
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83710) Bxo} AIAH

\

a4 Qo - I 295 &7] Sl 29 =4
D57} 274k 27| UE (7|5 Aste s (Best power Mixture)
At 2dulE A fleiAe =gl =d A 9 = de 5 U=s SR E =
H (Mixture control lever)S o]-&3lo] A7 9] o doh= WRlold, dXle] HYEgs ¥+ e
Zojof it} SoH = 1013 Axolt) o &3 (Best power)S
@7 913t EFHE HEe e 2| 2de
33| =4 ¥ (Mixture Lean Procedure) (Mixture control lever)S £1Z(lean)o.2 =7
FAMR 23] JHE v3E & A4S dean 717t A (BGT)7E Fal = (peak)E A A|5HH
ofl A B2 Atol7k QAL Askd QA AF wAlE A @ 2% (rich) &2 &84 EGT7} Z| L& =) A
A 4= Qo NEHsk(E7|YE) uet HE] 100~150F2 Z0|5 uj7ix] (o] £E9] 43
Ao 23S 2dstojof gttt EH| A W © Fa7Int o 4= Q) 2R,
H2 g ede719 Fu7-8ui(POH) 2 WeS
= Skofof Rt - Fa dRARE A7 SRk £ 24
53] 248 &4 A 282 A (Throttle (Best economy Mixture)
lever)E o835t Yol= A &2 of gk th3 4 A5 AR (Best economy) & 5 &30 24
ZA3t < A =AY = o AleAE 95 A
dubA oz ok 4L w7 7FALEA|(EGT = Wolth, Ha dRARE A7] Rt EHl=
Indicator)E ©]&3dt= Zlo] 74 Heetal HH 4 A EGT %+= Xt EGTollA] 50°F A= W&
Holt}, EPH|E 2Ast= W SgH] 244 dejoll A o] FojZlth(o] 29| 4=X|:= FF7|utct
H(Mixture lever)S 9Z(lean)o 2 AHH3] = o= 4= 918,

RPMo| Zaal7] Alzshd (el @ 4e] 7} roughstAl
E%) o ol EolA Wi A LEZH(rich) 2 & 2.3.6 212 7|(Super Chargers, Turbo Chargers)
=8 RPMo| thA] Z71ste] dejo] RPMo] & w7t

A](Engine 4:#]7} smoothdtA £9) W&ch AR -2 Qxlol| Fg=e= 3719 F(Ewe)nt
A= FEA(Fuel flow indicator)” }Xoi‘ﬂ o] 9l A2 Aol ok, =7} FUksk wel 3]

od i 5719 & (POH)E &l U= AstE R o) vlFste] Xl EYE e

cPots 1wt 97w Y AR5 5 (Fuel 5HA| =t

flow)o] E|=& 23| E 2d3}o{of g}, q71¢S 1% 1,000 E F7hghe] whel oF
Utz oz S3hHl= th2o] 27HA e 24 linHg#] Zagtt), & 50f ik 5,0003 EofA]

st =22 7] Aol whet 2 g 2R} o] tf7]9k2 oA R} 5inHg - 24.92inHg

4%
57|28 (POH) 9] 8- 2Helstofof git. ojn] Z1of w2t F7|LEe oF 15% P& fHasto]



7HA
] o]& $HAA (Super
chargers)?} B]H2}A (Turbocharger)g} dl= 33

uper charger)$h o874

(Turbocharger)% Ol 2 eF=A7|= uEy

(Impeller)&} 38 M (Compressor)S 3| AA|7]=
o) Zpo]7} Qlom FFHAFA (Super charger)=
F=7]0](Drive gear), Y= z](Impeller), EHT.J%

(Diffuser), &% WYZZ(Intake manifold) =

= ?*45101 UL FEA 7] Rl whet 7] A At

ElRlY] oz UF7|E AHANA 3715 dEA7I

o] e Ale] S 7hA) 7} gek

mlm

71 A4 3}27](Super chargers)

7IAA g7 2A5Y IHE 57102
A d e (Impeller)ol] AZAst] YA ZHT} vl
oo FAHES do] I FAHYHOR BOTAE ¢

ZA|AF= o2 94 (Super charger)zh

o
oL
rE
rlo
u
o
Hu
A
o
f
-z

g g (Impeller)2]
$AE 7 A

Aee 9A HuE duzee
A & =S wPA A7 Fe ()]
2 AL AAEY] EAuT FgHOE
QIste] QojA AAEY Q] Frtepo] ABE 714
A 33712 AR,

JEi £FARAE FA Sk B4 o
ol Ao} AHgEA) ks

\

[ Tw&speed su;)erchargﬁd engme ]»

Brake horsepower

Density altitude:

Sea level

[312! 2-54] Super Charger st27|o| nEETt0| W2
ollxI Z&0|

v 7] €141 ¥FA] 343 7] (Turbo Chargers)

tlo A Ao w77k E o]8-5F
o] B 22} A (Turbo charger)gl B ¥ (Turbine)2 3
AAZI 22 o2 AAH 4%7](Compressor)
£ A A e 3017}%%'— 15 A5AA 2
fYZE ¢ (Manifold pressure)2 2| A]7]
g2 o]
I ZFA (Super Chargers)= 712 APA59
Axo] JHH(Impeller) & TEA7| B2 A=
o] &A18 71 QA0 | B A4 (Turbo charger)
Ao AaE wi7|7kAE o]gsto] Y
Turbine)& 3| HA|7|E2 HEO] ¢
Y]] orot A& o)t}

¥3F B2 2 A (Turbo Charger)=

o WAL 4

e =
S

of v

[‘EF

A<
MREE Ao

—

fe 74
(Super chargers)ol H|a| A L= (Critical
altitude)7}4] sHILES} AT A 95 o
A 4 Qltk= A™ol tt, YAIALE(Critical

altitude)r= Aol A<}t L7t A7 &2o] f4]
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.
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0z

0

|

OflA CF

() 20| o2t 1= U HATo|Me} SUsH
sl AiElo] A0l IAINES

(2) Lst Cp7I2 2ol Olsiol AECHER0| £
sl QlFlo] FR0E FIHIA NI R

w71 €)%l ¥4 37| (Turbo chargers) 9] 2+

A4

EJH19] 3| A &E= Waste gate valve® 45}
=6 Waste gate valveS @ (open) 19HE 17|
7t -8 (bypass)sHAl Hol BHle =2]A 31
517 HaL 45719 3AE =Y}, Waste gate
valves @2 H(close) 717l HEIS 58+
ol © Wol o]§=E= BRIO IH&e= T Wt
A|A Eo] a7} Fopxidt,

=7} 715t wel Waste gate valves %
w4 oA Hm A=V HH bHs] &
3ltl, Waste gate valves AZEZ XALE

MAP(Manifold pressure)®] H= &g

| Exhaust gas discharge

ted to the ifold and is
the

[O2 2-55] E{EAIA L] A



£ A (actuator)= A7 LYo ofsf 2EHrt, <l
2120 oJ3f] A5 w22 Waste gate valveZ} A
A2Es7] SlElME ddede] 2=t A S
Well Slefof gtct, dlxle o] 2w7} dol 2o

YA gk Aol 22ES FA5 5

== "™

] 2}A] (Turbocharger)<= 8 7]7F29] ¢Fof| 1]
ato] EWE 3|HA7|aL 2o H]Eete] HEET1E
AssHA =g, F7] Ywrt & A4lA g &
Hg A7) 9ol ARES XHE opendtH, W ¥

O} ui7|7kA7E E R o2 2 EHRIE A7l H

A Bk ST A-MHE Sl ¢ glen
o= glste] dlixle] 2t 317 (over boost)=of &4
2 5 ek, o & WAsl] fIsto] AlgHE fheo] =
1R 2 WA a5 AR (Press relief valve)
7k = o] At

EEAA7E 3715 dE6hH &
A =, =7t Adsth AR V|EE &
T SHARE 5719 WEE 7| AdE i
255 F7MAA oA (Detonation) S

4 olenz ne mte) 4|8 WAl %

A& A= gt

EFAE HEAAE ZeA7led 37 &8

| Differential pressure control

Engine oil

“Exhaust .bypass
valve assembly

- Exhaust gases

e Compressor
s discharge prassure
Inlet manifold
Airinlet |

pressure
—

l !.I Fiter.
Qil : =

ol g - Air

= vm Qi += Exhaust gas

[ 2-56] E{Ekx{Q| R=T2
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83710) Bxo} AIAH

i

FL(AFM) = >80 (POH)9 A|shatatad
Xéi% & &AJstofof st o& o] EHEAALY
Hla} olgl e (Impeller)= 89+ RPM o]AFe] 114

o8 ﬁ{ﬁ}—‘j—i BRI oAz <t Rl HlolF

i)

throttle settings)% k=7
Ao 27k ZAHS Well =A] gelstofof gt
o} E3 vl & XS AR A7|7] Aol EEAL

AE ‘”7‘“7]71 el BRlE S| A Ak

2
2
I
cz
i
>
=3
>
o

(boﬂ) B3 2 QIste] WAE g 97o]7) W]
#oluh AHZE (shaft)el] Sehio] HEAAC] HE
447} Sro] ol x| He,

2.4 ATl A|SEX|(Starting system)

WjEelol AdE A%

AAe ASREE 2EAl

717] fJeliA el MF7F Bashy] el &
E3t Alo]E(heavy duty wiring cable)o] HQ3}

th, AolER A5 A](Ignition SW)&} Al 5HE]
£ A d4dsHA =9 AlolEe] FAY dolof o
2 Aegduiet 234 Yo xgto] AdE o] o}
e} Yol Sl 4= Sl o sidshy| sl &

o] = (Solenoid) A|AERE o]8dh=t &|o]

= A2ge Al AFAAAE AFStart) 7]
2 A% Sdwolso] 4 ARE B F7A
2 F FHE Slo|=rt THYS ABRER 1

External
power plug

External

power
relay

Battery
contactor
(solenoid) §

: | Starter
‘kH?JI contactor

-
ErE
|o
-
-n
)]

L Ignition switch

(33 2-57] AT NISHR

U 2HsA1A Algel A wes Aol lxl

Alzo] o]Foiz]aL dlZ RPMo| AlZA|(starter

motor) et WEH AT L 4EHOE oA
(disengage)Hltt.
AlEo= 92 Aelyd 3k Ho] Asjul dQaln

2 START {JA0llA 5 vt Es AsEA] ¢
1 F= vl 1Y E(LH bottom, RH top)ol| A9t 2ut
AEFY 2| TGS Hlith Als & AlEAAAE

BOTHo| % 47t 92 v} & 253,



2.5 H3HA|=(Ignition system)

oAl e Aol #dd 7t A4l

A7l dAlolt), v Es 7)o H7|A|AH]
(Alternator, Battery)it= HE 2 ey =25
A7NGAZA Fg7]o] AHEE v Es 412
A e/ oIV Sl 47 = AHEst 27
O] mH|ER A= o Qitt,

HIA S-S ntav &, AvpaEe], -
(High tension lead), HASAYX 2 LA %o
|2 ] S AC|REE ) e AE|R) o) B SR o R BT BS )
A A 715 1A Ao ARE FEskaL, 2

=
2} FYUoA =& AHU(18,0008E) 0.2 5UAA

rx

32

[
o
=)
rhu

ol& utY Bl WAH ujx 7| (Distributor)ell €]
3 H3lE= AldE &AW E Ignition harnessS
3| AntmEe s B @84A9)% (Ignition
switch or Magneto switch)= & 7119] nlIH|ES
27y AsAd 4 s L, R, BOTH7F 3l

)
o7 AI%E-S 9J3t ‘START 91717} 9)c.

up1v Ee] A

o|F3}7] Ao ¥i=A] ufav|ES FHsteiof g
ok, atadlE 43S < Run up H4 Fol A3t
9] X (Ignition switch)E ©|-§3to] ATt #
Aste P Hota9AE Both HAOMA Left
£2 Right2 Agstd nf1d|Ex T 2155
B& RPMo] o7t 7hasHA| st ofu 7haElE

FA7F A @719 -8 (POH)of HAIE Al

[] upper magneto wires

[ Lower magneto wires | Upper spark piugs |

T e

7 nuul_ljllll_lil_-;

o
3

mMo

B
s

430

[T2] 2-58] HatAIS(Ignition system)zt F&F AQ|X|(Ignition switch)
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B9 2L} AAH

\

G 2T BS P Fustolof gk,
RPMo| %45 1 O A U Aol IR v

=
>
m{o
A
>
)
i)
1:1[0
F

o
okt

>
do
N

i
o
=
=

=W Algo] AE 4= glof uig- Hgstct,

A2 A E “OFF st A4 (Ground wire)
< Boto] nfIUERNE HF7E 522 2 g
ot WY HSRAA7E ApdkE] o] SlejekE HAA
(Ground wire)o] ATE| AL} ghiE|o] glod ukl
g ARt 324 =i Ay Yol d=rt e
oll= AdejollA S el o7]1X] EA Al
Eo| Au| 9Jalet AJTFS 2l 2 9lrt

Al Aolle mRH e 9]0 opfd Algtat Aol
ol gl gRlstolof ohn] o7 mrANE &

€]4) rotof g,

H) A A} A2 (abnormal Combustion)
ARl F717F SE Thae A4 A7|7L of &
AR 1 dAtE= H o2 QA7) dojitof ZxF
A (power stroke) Foll HAES 2 FZ]o]
T o] WAt ey A9y W2 SYEe
SYTFEE] 2LeTh AU AdXlo] wrdE o] Q& A
5 ZatEofof & AlZtell HE7h PojupA| fb= o]
& o] Ay,
olFEH A4 tEY o] (Detonation)} Ze
Preignition) 2.2 JFE3kc},

3
5_
4

« ) EY|o] A (Detonation)

t]Ey|o] A (Detonation) F& AlAH 7} 7gE]

~sen dzs :LEEW%T o es A8

t) & 4|o] A (Detonation) S HFA|5}al 2 Ao
ok} o] Hz)gl},

— AREFO] ARE AR}

— Z3HE 55 (rich)stA| thA] 24@skaL

- A7 s S,

- &£=5 S7HIA AYY 2EE Wer

« Zg]o] 1Y A (Preignition)

Za]o] 1Y A (Preignition)> A9l 1AL 7]
o Mate] 9ka AufaZe|aoA Y3k 7|7 A
off Mate)= A/ Uit

zg]o] 1Y A (Preignition)©] BHAYsh= 1S
- daHy b 3 AR RAY] T shidl &
274017t AnaZe| g A A
of Bojx etau7gol7} g o] ErA
aj2] Al o



zZ2]o] 1Y AH(Preignition)?] SA-
— 2lz19] 2HFo] A Aol x|H

— back—firing ©] ¥AI& 4= QlaL
QA% (CHT)7} 7HA7] 271t}
(preignition)& &
| FAsEANE Ry el A
(detonation b Ago|AY 1}
dE 27tLY ZAlolER R AdEoA ¥
Aystet, tEy|o]H(detonation) ¥t Zeo]1Y A
(preignition)< AIZ 2] At AF3} HEo] £3-0]
H|=sh $4 o] HAs | =

7

i
|o
»
[H
o
=2 o

A7 Qe A

rlo
off
ol 2
o,
o
g
N
o
Ir

HAs= 4ol

it

2.6 HEHS(Fuel System)

2.6.1 YZAUZI sk27|0)| AI2El= HRo| EM
(Characteristics of AV Gas)

el 82710 AR ARAV Gas)e A

\

FAboll A Fhedo] vlmstel thawt g &
2ol o Basi,

~ 7]840] ook 511 Hlo|7 Z(vapor lock)&
2 910714 gJolof g,
o7 izt oF) AElelA Adrt B
2 dzEy] Yade 310 g@w BE
7\8kelolok gt} Adzo] 7|ahio] £Lrg ol

49 s50] FoLAAT Ak 1t Fo

Amv} ool Ye 55 uj gL who} Zulslo]
7137F 87171 daL o] 7= RS SEa

se 4 ik, old AL Mol Z(vapor
lock)o]2} sH=t] o] A whio] dAle] 50| 1

27 RalAL Alsha o] AAE 4 9)

T

— "rddgFo] Fof aal ME] =T A (antiknock)©]
SIS A A o YFHIE U 2A 6

H AnaZe oA Yk e3vrae] 39
Ho| HutE]o] AAAHA 1%5\— IAE da
A7l Ao] O}‘/]E} opz A
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2,6.2 F=UT 3710l ABEI= ARl ER

(=2 )

= A& dEeT o)zt i},
(AV Gas Grade)
— HA]Ao] Zlofof gitt,
— Y3+4Jo] #of st} AV Gase= 9NE|:=F(anti—knock) r-g-2Fo] et

1 Fractionating column |

fractions decreasing in /
density and boiling point

!

C, to C, gases

Crude oil

Fractions increasing in
density and boiling point

20°C

>Cyp residue

5

(13 2-59] =

ol ==
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[
02
=)
rhu

A2 0] Sgrade)o] Aa|AIm AL W5kl 217 19| of) 115/14501lM 1155 5lEk(lean)t AEHOIA, 145
Asto] s E Ho] ol 55(rich)3t AfEHollA2] S0l

3 7] AdXlofl= ARgEoloF & ARS] T

Grade 80 ———— Red o] AsfA glom ARFQF(filler cap)oll A2}

Grade 100 Green 2 A

Grade 100 LL(low lead) — Blue

Grade 115/145 — Purple
© Hyls
Turbine Fuel — Colorless A& Fapsit,

S22 BAHo] Ut vl s 539
L CKEEN

ofo
ol
S
rlr

* Grade?} 1002 = A2 =Z(knocking) 10| £20| 2.6.3 AR A|AE!(Fuel System)
15%(1152| AL) S7t5k= ZR0|H Lean Mixture, Rich

Mixture2 L0 H7 (ST}

HABAAHR AR A Q= HEE AR o]
Fuel Type and Grade |  Color of Fuel Equipment Control Color | Pipe Banding and Marking
f—

AVGAS 82UL Purple ‘ I AVGAS 82UL ‘
fa— -

AVGAS 100 Green ‘ I AVGAS 100 .

AVGAS 100LL Blue i i AVGAS 100LL '
[}

JETA Colorless or straw .
&

JET A-1 Colorless or straw _

JETB Colorless or straw “ JETB .,

B

(12 2-60] 887| %22l 53
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|

SA7= Aol 7] AARHE} il 299 ¥
3}, a1 o] Halo AT ARE Ao = F+
Sk 4= Qlojof gt ARAIAEIS AR FFHiHof ot
g} 284 AFJA|AE (Gravity fuel system)i’—} ot
]

o ZA|AH](Pressure fuel system) .2 L5351}

A 2 A| 28 (Gravity fuel system)
G4 ARAAHL Agu|ggr]of o] &&= it

ofN  ofx
%
>

(12 2-62] 22l AHRAIAY

ot
>
[>
@.

o2 AREF7} ABA|AHY] 7 =l
o 3ol T8& O]iL lo] B2 LasHe &Hx|o]
12719 2 Webt 9

N2 0
o
>
[>
o
flo
IIIJ
01
oof‘

4] A7 A A (Pressure fuel system)

2] ABAIAEE Qo] o3 a5k A=
H3(engine driven pump)E ©|-83dto] JA=®3
2HE ARE Ao o]Fsh= Ao}, A7]4
o A=A Z(booster pump)i= AR 054
= 377l g she AR EA AR

Tt vlgAlof AR

2.6.4 ARA|AHIQ| 1M
(Fuel System Components)

ARALH L dB"a, A= H2Z, &
AmolH7|, ARAE ol AdE, Zato]
= 3,

>
=
[t

Iz u_&
[kl
d

=
ol
o

« AZ 85 (Fuel tank)
HE Adu®as 97 AFol HAAEo 9l

93 9o] ARES FUY & Y AR FA(filler

& Zrolof sh=t] dRE A ¢ko| o] &S uf ¢
go] Hro 8 uZ(vent)H| =5 HE FHventtube)
o] Ax €t} HE THvent tube)S HAFEHF £
L7 wobA A=zt sl o] ok A%
gk aeEw

7F EHyes

6‘
=

A= 1O
T - =
EAE o5E HE S F5to] AR



o aoltt, Azl BoBS AANAL
2 ARS8 ARABS AL 5 YES =
H

ol W H (drain valve)7} x| %o] T},

reox

re
f
ok

3 (Fuel pump)

|214] H3Z(vane type pump)’} F
Q14 H &eto|d H|Ql(sliding
A ARE FYUste] E4E °oF
A7tk ] WH (relief valve)©= a2HZO =
Ee Ul Y BOR ARE HEY B

=]
A o, Hpojul A WH = AAEoIY

I=

m{m rl

« A7 Zzlo]w(Fuel primer)
-

7] 0L ARE Aeeio] H|AE A
52 7 o= Ato] Awl dohalA] 2ot A
o] o}2& w7} Yk, Zafo]m(Primer)= AS
AET ) A toz 1Y ARE BAAA A
52 47 sl g o]}

« A2 A)7](Fuel gauges)
HEA7= 8" Holdle A e

(pounds) = ZA#(gallons) 0. & UeRJF= A7)
ot A2¥Fg7]o) A2 A=A 7= AR o
= 7 en® dAmA7lo EAHE dEFESE A
Aoz Algstoi A= oF wn, 8|3 Aol g K<t
or Aude A7 Felstojof gty drH=L}
xou_}gcﬂ 91: AL A5ge A7|(Fuel pressure

glom AR7} ol fEE o

eehels] g AT A dnge

\

.  BOTH ., .
,ﬂ-ﬁo\am 38EAL ih-"a g
w Togs

\ \_;' {/

LEFT ™ &) © *” RIGHT
18 gal w . m 19 gal
LEVEL LEVEL
FLIGHT i FLIGHT

Q%] (Fuel selectors) gt W=

29X 9 A= ARE ARYA
How HYFAY Ak ofn o] AR
B ArE AT A7ME AdelFe dTS
sich dmelg MelAd x| HE [EFT, RIGHT,
BOTH, OFF9] 9]%]7} glow] Ael A0S LEFT
S RIGHTR & 4% g drdao]At ¢
=7} o]%EaL BOTH fJA|ollAl= 4% A
FolA Am7t olFH, BE F fﬂé A=A
Apgato] AgE ARgAe AR} 317

=
Ho] AT 4 QOB R o= He29NF A}

==

l—ﬂ%}

Al
o
l-'O
F
N
N
—_
i
2
N
—_
=
o
&
,sg
<
Q)
ko]
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=
5}
Q
\ap
l‘_&

« A7 o117 (Fuel strainer),
AR oir|= AR 4odes oY &

i
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oF F&to] A3 (screen) 0.2 AA|H Ao},
Arol B 53] o2o] 23 B¢ 72 A=E
o= 4A A =il o] Aoz Soj7hd <zl

o A 4= Glck. wreb AR AlejE AT o)
Sego] AEIRITHA o] $A13) AAS T ulays

+ = 2l(Fuel drain)

L§7} 2HEHA THEo A= dA=ae] vl &
ﬂ Fo] 3717F ¥l 3 A A=

l“PﬂM HL e

[13 2-64] HZ drain MY

7FS Y sotof eith, 7] RAAS T A
FE8 ¢ (Fuel drain)& & AAgoF 3f MZ=2
AFEt ARl fEo] E3tE|o] 9l A HiEA
o|E A A5}l B|gYstofof girt,

2.7 2 AJAEI(Qil system)
2.7.1 29| A&KFunctions of Engine Oil)

201 QIS ABo the 2L AT 7]

— 828 (Lubrication): #&7]8] @4 gr=2
7

Hol £ w(film)& WHEo] S A
]

il e o%

|
i_li
d 1}

o

U2}-g(Sealing): &2l0l= &4 Atololl B4

<2
£ H(film)> =4 Afole] FAE HiH=

ot
=

e g o
ek

of
fr 2 o
ofo

(Cushion): &4 Afe]e] S4& &5

>
N

I
oD
d
op
a
£
)
@
to

1o,

it m[o
F|>
l‘
%
>
=
N,
_|>~l_‘

offt
ofN
=2
mE’.
o
ofr
rir
e
I
Gl
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r Mo
HE
ol
Q2
i)
I
Q

filter)oll A A2 7|2L6HA St gu@% ot}
— FAuk2] 2+8-(Corrosion prevention): 57|
ol =ZHo] e HHE 57] Be olEd

HEOR Qlstol HAEAL Ahsh B uol
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Sump oil and return 'ﬂl’}‘ ”l r ”l 1I

oil fram relief valve =T

Bl T i

Pressure oil from | [T

ofl pump fos |[[111'4
T g

LLG!.@.‘! pressure oil screen }

e
oEm-
g
1
oy &
nEmIT

' Ol filler cap and dipstick |

I 1IN e
)11 e
LT
T

| il pressure relief valve

E;L

L
i

o=
=

[O22] 2-65] ATIQY AJAE!

AbetE et o HHfilm)S olE HAse o

& sttt
2.7.2 2 A|AHIO| Z8(Type of Oil system)

FEAZY od AA"HE 2A Wet sump
system®} Dry tank system Q2 LESF 4= Qlch,
Wet sump systemS A TA 0] A (Crank case)
Hitho] @ dea oahS ol Aoz, XS &%
o 22 A AA oA Hito] Kol k= AA]o]
t}, Dry tank type L U® =7} %19 o) Fof w}
2 M2]Eo] gt RO Oil sumpR Hojd 9.0l
= LYRYARE tA] HU7] 9fsf o] oYy}
Z Q3| o]& Scavenge oil pumpztal gt} Dry
tank system-> B|u % & &7 L ARYAE A2}

SHEZ g FEQR g7]of o] &H

2.7.3 2 A 7|2t Y 2 H|7|2] HA
(Oil Pressure and Temperature Indicator
Checks)

0 A= 2d AlAHo] FA AEst=X
A AA &l Alolh 2d gEAT = AAY
2 Wel(green arc)Wioll Qlefof gttt 2
2EAE o dEAVItE g AA AlE &
AA3] Aok 2Y LEA7E A ZAEHE

H9] Ulell qlofof gt
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v Fof dojx|= 53
7](Ram air)7]- AR 7} oko g Eojo} Al

52
>
o
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N
rir

HH%(Bafﬂe) —'—7] 2o
WZEAIZIT}, RS

(Cowl flap)9] E&x 37 53|

x0
rir
>
ri
in
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1o o
dr X
Kuoorlr
= N
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et
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>
ru

g

b

Z=A(CHT)7L Wol &eizts 49 Al
of sh=d| AZE Y27
7} glo] @571 715 Wel SHAIZIA,
7]«1 THHE 5F(rich)sHA sHAY B
Zolof git}, 7H& E¥l(cowl flap)©]
e 7 EH(cowl flap)e Fof &7

b r}o iy

N
rlr e
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flo
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)
~

YA

e X o
i
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=
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N
i

o] 5ol stof AXE Szt Wiz
L7t YR o 748 Z3(cowl flap)
of X s

2 of
X
¢

ng

Z7h2 5 ek,

|

< QIFO 2EE e = AV

Aol L= vj7] 7tA %A (Exhaust Gas
Temperature, EGT)2} A& 2%=4(Cylinder
Head Temperature, CHT)Z A|AJ3tt} EGTS =
Z3h= Al A (sensor)+= vl 7]¥H(Exhaust pipe)ol %
2hE|o] AR oA viEE = wi7|7kAe] 25F A
Al8tal CHT+= AutaEe] 1o AAE Fakste] 4
Yoo L= E A A o2 x|A|slc}

2.9 Hi7|A[AE
(Engine exhaust systems)

AR W7 AT ARIE oA Qi ZRAE o
2 WSSk ARlolnh, wiz|A AR dREe dE
| Hi7|upo| Zef &2 (&g 7]) = FHdE o] 9
7o) 2= 7 AT oA wiEEE =
& 7FAE o ROR HopA HEH (s )E
of H]gY7] groR wiE3tct, wl7|uhol 2= 112650
~800C) 0.8 7tgEn & Ho| 73t FEAYRE A
gsto] AZEaL, 2z A w7 Ao] HA u)
717k28) HEurh AR IAeH] e o~ 47
FOIA] ST,
w7 7kAE gtglo] Long uj7|7tAv) Hog
&2 wfol= & Ago] HAgIc) HH7] ;QIL]—7]— Lk

BN
o}x] 7 e s};r_

=

.—@

= %—?36 AL 7 Qb of7 Aof Ahdhhe A5}
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= 3t Hj7|7tAL] LB o]fale] 2FA ok
oyt 234 el oAl A (defrost)oll o]
5t7) = gt

Hj 7| Al gof] w77k e) RS £A48h= EGT
probeE A2kste] A} ¥7]19 EguE 243}
© A= ARSI

2.10 LHIA|AEl(Heating Systems)

SYALEL T B1E olgtel 234 4
Mg wEs S AL HY LER 44
API 2F4 FEA A7t 7l A BAHE
o HPAAEE )7k o] §F LA,
ARE A4AA 3715 7HGA7IE dA AE]
o

Heater shroud

[ 2-69] B7171AS 083t HIUA A

* Hj 7|7k E o] &5k WA A
(Exhaust heating system)

W EAE ol Rhe WAAEE A 1e
FHZ thte] 270l ARGET o] Al2H]
2 AR AL AT A ol
pipe)Z EeIML = SIEY 7 (heater shroud)et

o8 A7k 9REI|7E Solel mAL uj7) kAl

-

Hexhaust

Aircraft skin

Ditferential air
Line of flight

Ventilating __
aft SCDOiJ

Combustion air scoop = 8

Spray nozzle

Combustion
chamber




[
02
=)
rhu

PASS CABIN o o

Air mix valve Passenger cabin To mix manifold

=

B Heat exchanger—cooler air

I Cold air
[ ] conditioned air

@ Ram air

Mixing chamber

Auto
narmal

35°F Ram
amr

Coor_.- Warm

‘Cool . Warm
Manual

o

A

W wm

-~

Secondary heat
exchanger
2
g Primary heat
= exchanger
Condition: - s E
oOnQEoUns: pasl on Y = Air mix valve
tﬁum-' r 4
mp
®—*coniroller '_’_""
|
(Manual) |
Qverride
. T bl
Pack valve i

i
Turbofan valve ¥

m
Prneumatic duct Fla?ﬁon » Raair
- pgiwe i controller
Isclation
valve
To wing TAI Ram air door actuator

Engine 2

(A2 2-71] 2 73783719 37|=8AS
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83710) Bxo} AIAH

il

A& Fote] 3718 A gt o] AJAE
bkl A& o] A9k vl 7] Hexhaust pipe)o]
grlo] B2 YakshEkA Fo] 2FH0R FFE
749 daksigta 2502 QFstA Aot F7140
2 7| gk RS Hstofof gtk

(Combustion heater system)

ARE ABA[A WAEE E5 085t I
QRN FEE 3715 7HEshs Aol
AutA ©0 2 ¢4 7}4E 7] (combustion heater)+= 2
of AHQIFAAE ARG R A, dRE
719} Esto] A RN AaAlA =
ARG, 357] §FolA FYE= 371 o
WA LEH S AYEA 7FEE o] drfo® ARGl
o}, o] AR ?ﬂﬁ\_ ] /\ﬁxl(heater control
switch)oll o]sff 2-gHm Tt 2=
ZA2] (thermostat) o 2]l 4%1‘/}

rL T ok

zHo oxxz

211 B7|=3AIE
(Air conditioning system)

}-g7] 37|23 (air conditioning system)%
x4

2Foll fﬂorb 1714 250 &

. ;
3 sEY T e AAE A
T 9len g7 el 2eE A ¢ e F

wste] Apol7} vt

« Air conditioning pack

Air conditioning pack< 5718 YEA71H &
g3 £57 Zrleln, 271E WYY
3} L85t Fashe ¢

conditioning pack-2 ¥

=)

-

o
o,
o
ok
>
o N
RN
=
—~

Hed EAE 45375 FHAAA A
71E WHEaL of7]of Aoz Ry WAE =AE
bleed airg 4lo] Yol= =5 WEIL 5718 Al
At & 7JH= FAAIY, 220 5717F 24
o] ZIWZE So7h= 371 ¥ ZaL jlen=
oA E o] &5to] 7] Woll A4t 7192 +
At F57] WO 2 37|E wiEAlA 37E %

AT,

2.12 {2 EX|(Pressurization system)

ARADEE Fol U /4L wsteld 7|5
7 g maw vgstojor gk, et 1
=5 WFohs A9 7Igtel W A4TL RESHo
Aol A8 4 gl 7o) Brk. Webd nuER
HIRSRE B9 AeEE YA 2343 249 7]
e Qo] B AR fAIstolor sk A7
LR3I 0|2 ofePet Gk, oA B1E
AEsle] A&H O 2FUIY AUT YETE
FET FHE GEF19 P 2t} YT
wo WA oRM 2FA A4 ool Qe
QY AT



c H|Pa o} A Fo] oty zjo|& At (differential pressure)o]zt

AALoA BgYEHs AP AlnRZOo R Qo] AL 3o, ofQfo] BA] b= 7o) AR 0
Ao S5 7| B2 FET AT fAE =S A ol ®th, ¥ 4 A4 fFElo] 8,000ftol st
A ot 719k AA| vshs R =4 24 + 718 ot Wel7kA] ke skl Qldt,
stofof gtk AA| vk 110 7| A4 olQfo] B g7l v Al offo= 2Rt &
ok} 7190 A& thEd AA| BlEshs 1= E H] g2 5w dY o e ATy 25 7HHAL 9L
P, A k] 7]t FE = s AL =5 AAEolok ot 577 dubut & kR
%= (cabin altitude)2} &}z, 24 5] ¢} 9 v ¢ Qlerhe 2 58 A AdS drk=

J

Cabin differential

PEESSLIE

Cabin pressure

Maximurm cabin-
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To engine carburetor and intake |

(23 2-74] E{ERIME 0|83 0B 37| 32

| Cabin heat T

valve s . .Anr,scmps
= = Rprrvermmrem—
(ErE—— r
‘Heat shroud | .

Turbocharger

R | compressor
Forward seclion
air outlels Yy — —
\_| Flow control
venturi
Floor level outlets K
To cabin allitude
\ N / ‘controller

Ambient air

Compressor discharge air

Pressurization alr

—
-

Pre-heated ambient air

Conditioned pressurization air

ol

Pressurized cabin

(22 2-75] i AS L &

APl whet oo

CcompresonA 48 HeL=ofol bl i
Mg BEEdolg AN 7
A7\BR ojaket AAle] 3715 4
ato] AAlo) th] Z2ab7)w st

Aol FES RA-stE A= ofxEE2WHE
(out flow valve), 84 & 24 7](cabin pressure
controller), ZHA1oJQFoFHM H (cabin air pressure

safety valve), @Z®H (dump valve)7} ATk

— o= 24 H (out flow valve)

A PPxHE F2 ofxEEZWHE(out
flow valve)o] QA o]Fo]zlt}t o] WHE= 74
Ao 3715 Her HH%/\V]% dFo =

H(discharge valve) kil 8t 4= i}, ZjAl9] ¢t
gxde AR FFEE 453719 viEA7
© 453719 = 2Hst AMY gYs st
v dEor fAXNIY, 3aHe 45 5719
Fit HiEEE d53719 Fol dud AHIE
(cabinaltitude)= YHsHA FAI=H, FaE= &
3719 dHEG HiEEE d55719 Fol Aok
A= A sPstar A9 S7IR, vt
TuHE 453719 dHEY HiEEHe 455719



Flush air inlet —\

Outside skin

——— —

(- Turboprop engine

(a2 2-76] OFREZE (out flow valve)ol| OJ5t Qi xA

St} o} -ZEWH (out flow valve)o] de]1 &3 213 ARA A|
o 24L& AR A53719 Aol Yol A5 =AY

i
o
<
Q
(]
3
2
2
D
3
N

F7110] o3 Aelsis AE7]e] T oS A BIme| A A HESEE Hgere] Ak
BT E3 oh2ERM (out flow valve)= HF 7 FFHA SO ARAF(hypoxia) .2 91
3 ¥ 4547 Landing gea)e] U= wolARA 4 9onR o|F dshy] Sla) ATt T
9o ofsfe] A3 AR Bho ZALS A ook aith W FAETH A 4=, 53 AB7H
o 719Po] OfFk AFILE HANEA) ke T 1312, 2371 712 7.51.14.6) SJoi 19 7.2

olollA ml A9 Aol Basirtal st
— 4 el x47](cabin pressure regulator) il
A4 ¥ 247 (cabin pressure regulator)e 7F o] AZFAFElo] wek tharh olukA o 2 Z7bo |
b3

HE AANES] 7|¢o] GAHES o} Z=Wn

o] /A& AA st vle] AATE o] A EES 5,0009E o]4e] AEoAE AbaR£o R QI3
Ely=y FFE e 4 Qo) TR o] A1k o] 4ofA] B
gYstojof o A9 FEgE ATt I E] ofof gt
— ZAojolebdm e N HYPS Sk 7|9 iR LA 4
Aol B = v egt A oS A At a3 AA7E ol vk, A gA] Ak AL
7] 9Jgt PR 2 A A 2| HE (cabin Sl 4% T8 (portable) AbFH FA|7F AR
pressure relief valve), 59 P2 TW H (negative H=d S8 (portable) AtAFF A X = AbaA A
pressure relief valve), §ZWH (dump valve) 5 7](container), AtAggZFA7](regulator), WFAI
S & Fg=o] Sl (mask), AF22 A7) (pressure gauge) SO2 +
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OXYGEN REGULATOR
PRESSURE DEMAND

. r. - "
CXVEEM

FLOW PRt
100 % -
OXYGEN oM

" * NORMAL SUPPLY : -
- A TEST NORMAL =
MASK CXYGEN . OFF

* EMERGENCY

[ 2-77] MAZZEEH7|(regulator)

71ol A=l of e XVSP% ] -rtﬂ—J o] whef
Aol Wity 2E7F W2 3ol AFE717E vk
H 4SStk AT o] Yokl & 9l
ot a19ke] Ak AFE70le FEAHA HAH
o] 3o kS fIste] AtaAlT) #7149 A4
I} u)7} o] Fo| Aok gitt,
Abag5 24 7] (regulator)= 24 I’_E(cabm

altitude) 8,0000E o]alol| A= Z=7}o] Al
Slo] F719 ARE-SF ALk 7) F7fghol| wheh 4bAs 4
OFS Z7MAA A% 34t 40005 E o] Aol A=

100% 442 BFotes 2Ask,

* AbanpA =0} Alm
(Oxygen mask and Cannula)

Ranpazt ofd Hert glou] Agae] A
St=s o St 2FARE mhaIE ARt Al
U7HA] JobA| Aol R EE vhEojflomn
KgAlo] 7453t E 2 nlo] &2 E(microphone)©]
WEo] STt Yt 5718 ohadE ARgeR
wHof glom fA M 4 s AFE H v
o] dHieh, akartias L AWUAIE Sl 2

S| HE AL A Eojof sh AthntAdE SR

AHBHAL AEkES.
71E AlASkL T
A& (Cannula)= S~ F:] EHE /\}~9~7\]-_4

ol AUAIA Aeg FFdhs AR ZA] ufATo| H
ato] 2hgo] He|ahA|vt LT A Akl ZF
o] ¥&stA] 4tt, Al (Cannula)s 217HE Ak
3 Aol At 19+ 80005 E. o]Afol|A] H]aYsh=

As#(Cannula)g AHE-SIA| kil BHEA]

o
o
Rankaag gstes ek gl

e
)
o

o g]H Al /\}—/\jl:L/\] 1

(Diluter demand oxygen system)
3| A] AbaEF A ~E (Diluter demand oxygen

system)S TPATE E3) 3838 o) AbA7F 22H

= Axjo|t}, o] AR|= AbayF2A 7] (regulator)
£ 0|83} 7“’%*7]54 25 Etsto] Fg5kA

U 24719 s
7% St} A}/\D}/\i

O
=

F ot

LA AT

A2
(Pressure demand oxygen system)

QYA ALFTAATE B|AA AT AL

3} FARBRE ASH 02 QYT YL Tl A

7t FFHES ok Aol AR S 44
Stof A4S FHSEE 4% Bl Bl e 4

U WS mi= ok of 2ol St} o] FA|= 4
Ul 9 E o]Are] IERA|E AbhTTo| 7RsaEhy 2
AT R AS2AS Y 343 7152 sk

[
A9l 4T ol AE Aot
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[212! 2—78] Continuous flow mask and rebreather bag

L AL AL AT

A 4k Al
(Continuous flow oxygen system)

x]im o] /K]-_/J\__T'_:L}\] AEIO oJHlR 0 B AWM

QlE] AREAFS] 2ol TAIFLo] A]

SuEE ARlolt), o] A= 1t

w247y vpaarE das)

Al GARE AL Akt SEEER Ao WH| 7}

A ot 80001 E 0]5}9] %0

XL
2
o
Jﬂ
r

A

RS £35] o] 20
oot gt} 5] P9I Aol A4ATE
A3l Abge] FH=lo] ik vl A WA

S
i
o) Ak B A B A AEAHE

N

Arste] At 4 Apgo] 47 o]2olA| A Bttt
ofof g}, 7 Al AL W] i) AR &
o= Hristolof sk, Abbulaas HAT wols

§oto2 upAaz9) o oG BRIslojof Bhn] At

247 (regulator) ] WH, o] 91x]¢} 2t
A7) 5= HAstolof gt
1517] Aol AAAE AAHS

%9 3L}l PRICE 4

Apas©] oF )

s =

BN
ojg
rlr

T

1= Al

— P(Pressure): H]3jo] Hagh Abao] oFaf AbA
TaYE] FA =L Y=A] Felstefof it

— R(Regulator): Atagg247|7} 44 255}
11 Q)R] Flstoiof gitt,

- I(Indicator)Z HEO] AAgF AR ofl= Ak
SEE U= A7I7E ol o] A7I7F B4
A|AJH=A] 3 stefof gt

— C(Connection): AtAhao Ax|e} npAaz9] o

4 A2 viEstel BE 2 FA7t s
A= A=A Frelstoiof g,

—E(Emergency): HAA% (hypoxia,

decompression sickness, smoke andfumes,
rapid decompressions,) B A] SA] AAE
3 A2 AT 2 9l 9= sholsla

SAAA AHgE Astolof gl

2.14 LA S (Hydraulics system)
FUASE FE717F dPs), n&EShEHA 2

AuE 2FA] dutez AFAl7E Ao &

N
o
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Hydraulic fluid supply

__ Return fluid

[ Hydraulic pressure

 System relief valve
i. Selector valve } | 'Doubie;mtiﬁg.gylhmr ]

(23 2-79] RIS 71272

ol

Fo -3 (hydraulics)®] & el o8t &
= WA= Aot Al o= AEAA
(landing gear), A=% 2| (wheel brake), ZZ%
A|(flight control) 5= 2Hsdh= H o83ttt &
AAETY 71E 2= KU (reservoir), HE
(pump), LE(filter), AHMHE (selector valve), E
2] ZW H (velief valve), ZHE7](actuator) S22

F43Ejo] 9let.

o4
N
2
™
=
[oN
=
<
D
B
=2
1o
:(I)_L"
s
of
i
2
o
Iz
i
off
ol
o,
Q2

32 §9ore A=7(actuator)d AE(servo)® =
o7} A Qtof Sl IAES ZEAlA & T
]

gato] BB/ ZEPAY 25

valve)& ©]835to] 9] Hieke sk
[e]

YR 2 A U2 AAE AFAI

7] 93f & Adsta AEA]7)= A2 0] 71484
SO 9% WEAY|Y AL Fad) HebA 99
L olgLe AYsty] Yaf B|d=Alolo]ofF s, H}
2k &Ao] A1, HA]o| Yool sl L Slof u}
2 19 44 WabE Holof Atk wE U B
e eEHUS W 7ol AtehE 2] gf 5 ole)
203 ot o] Eolof a1l HAJo] Lo} HaS
BRA|E} 4= 9lojof Bl BhAe] 9FS Fol7] 5|
AR o] Eofof ot

2.15 37| gl/Hd AlIS
(Anti/De icing system)

Qo 97|27} ol g
ol 2 (icing)o] 4
1

o
aejo] Z7}ela oeo] %

=

a | 2 4
A 2 E Aoz Qlsto] BA7F Skl <l
A Agsol Askdel utet wig) et ago] Ast
Hot, 3] 23| (flight control surface)ol] 2
o] ARt A% 2FHAE F20fA] Hste 250
=7 HET ARkl 22 4 ok Z2Wo] ¢
AE= Aol vldy dofl 4 AWS olsta
2ol H3le 45 HIEA AAT o HEE Al
Astolof sy

710l 2ol H7) #he ol 2Pe WAs



I} ok
— 3}27] 97l9 9 (Wing leading edges)
— 3 /52 b 7o oA (Horizontal and

vertical leading edges)
— alZ A5G- (Engine cowl leading edges)
— Z 23 (Propellers)
— g2 A1y (Propeller spinner)
— Air data probe

— 224 A (Flight deck windows)
_z

Of

2+ SFe L (Antenna)
- & 3 9 vj&AH] (Water and waste system

lines and drains)

2.15.1 Z4 of|2r 2 x| 7
(Anti icing and De icing)

T
=
Ol
ﬂi o o
O
-
i)

. Aol A Aol ARE-E= 8o
Z2]Z(ethylene glycol) OIAJE%%}E’—%
alcohol) ¥ &¢] &gt=ol §H& &
A A ZHover hold time) Uloj| o] &5}
of gttt, Tk o] AJ7to] e thA] AR E
sfjof g},
uleY Foll= AWM A (ice detector)@t 2]
W] (anti icing)et AW (de icing) %+
BlS o]g3tth, AW WA (anti icing)9t Al (de
icing) W2 1129 3715 o|-&sh= WHH A
ek, 120 F71E o&

(isopropyl
WA 5 G

|

Contour-etched outer skin

Leading edge
diaphragm

(33 2-80] 122 371 0183 L7 YTl YHHA|

Sl WS @Y oA, /A e b,
A7) YAl (nacelle)d} 7o B2 Hiof ARgEH
A7) d& olgqh e mEY, 7= ARV,
WS AR, AR E HA7], 2 A, =
s U SR o AREET o] Qo= Btk
2 Mol T AL S P PR L
710 ARE-El= AF= WAlo] Stk
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o B W T ° T
LN =D
FobEE AT
2T Ll LB ow
o ol = "
mao_meW%%% ,ﬂmﬂMMM%
 m PRI S TEShE s
of ~ =i of o, \ _!1_ 5
o s % K = W) RS = B M
W W R P WEE dbo 5B % L
< RO ~ = ° ﬂu_
ol o g0 om0 M N T T RR B
KF o_eo,ﬂwm._imo E_E.mae@di '
T W ooy T o o) of m | m T o < N
I X % - 3 T 5 m
E m P lERed @ E gz W
K XA o T = K =0 s 8 = ¥
8 J_U = = a8 9 o
XV s LR T & <o g
B i . w K& o
FoXloEn
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| w B

PROP DEICER
AMPS

[ 2-83] Propeller anti ice boot system

«x2#E g AR (Propeller anti icing

system)

(anti icing boot)E A5}l 11 ool H7|E &2
Al 3t dHfsk= 7] 92 ZHS WR|shs B
Lz 2

[
2
=)
rhu

2.16 17| A|AE(Electrical System)

F& F5719 A7AA”HLS 1dvolt &2
28volte] ZEALS ARGt}
A7) =8 44 oh53 £t
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|

— 4FA 7] (Alternator/generator)

— vl e 2] (Battery)

— 3 MUY A (Master/battery switch)
=]

s A9 2] (Alternator/generator

— Bus bar, fuses, and circuit breakers
— %A (Voltage regulator)
— A5A /53 (Ammeter/load meter)

— Z7]ulj A (Associated electrical wiring)

« WA 7] (Alternator?} Generator)
Fu7] A7IA 2" Al o] FEE= WA

7|(Alternator, Generator)E ©|-&35fo] AAtg
A715 AHgshH, ZWMW A A7) A2
12 E SHAIA < & 4 o} A7) 7
& e ol T4 viE Y M7]E ARR
o o] A7 (generators)= A< RPMO
A FEe A5 WAAZIA] Rttt web A%
RPMeflAl= 257387 7] (generators) ol A THE01%]
+ A715 AR Jokal vjE 2] Aee ARESHA
Hug viE 7t A HAE s wo] qlok Lo
nlslo] W HERA 7] (alternators)= A4 RPMoJA]
T FES 7S A ARl BE A

QI(RPM)ollA D78 H715 TAYAIXITE e
o] €| (alternators)= =77} Aol 71 48
Fa7)0l == AREE,

T

ftor

\-J

AR =S

- i€l 2] (Battery)

5718 e AgFg 7oA F2 A=

- (Lead Acid) BiE2let 5 - th 5710l A
ARgEH= YA 7F=8(Ni—Cd Battery) HiE 217} 9l

o 239e719 HiEe F A

switch)& A4 AR 4= 9lon] g zle T3]
7F B AAE = 2a 302 AEe %

B o Jloh

o F AP %] (Master switch)

£33 F AUAAAE ok 180 2
ol dEHlolE(ALT) £91X|2t viE 2](BAT) £9]
. HUYolH ARE Ads)
H(OFF) devlolEollA WA7]= A o] BUS
Baro] A= 2 ATHAZ| AL vjE 2] ATk AF
GotA Hoh, o]d B g oA AT 4 e
A7) 8 AlgtE o] Jlenw vl FaskA| o
+ A7) A8l AeHOFF) Al A oF gt}

« ;7128 A(Circuit Breaker, C/B)

AR BEAE A7) Aelo] AF7E e DA
A Res o) &4 WAs] Sl B4 ol
o 77t S2W IJRE A=
o, AF7E AR A S ApdEH A7l H A
7} §o1(C/B trip)uhet sFQFA Fito] HolA| Eo]
At AE A A 4= Qi

AAB A 0] g £ A 58 AR

B3 Az|0o|

MASTER
ALT BAT

ON ON

[Tl 2-86] T HYAL|X|(Master switch)



(ampere limit)E 2|3}y 20 Q&=

A ol " C/Be of 27 A=

Fof oAl =T

o] A7t 22W Asor AgtEnt, AHH(Trip) A resetstd AASER E %2 9tk Reset®]A]
f Low-voltage
control unit warning lig
| To inst 3
ol Fom veitzat H(O._Ié;rrgun | — |;30—l-mm-mny.iam |
Power in g breaker - FUEL IND., ]
Sense (+) @ ' To flashing beacon
: Alternator ® ‘3"&1-: ot Hea ]
Field i BCN PITOT boigtol eal
Sense (-) s To radio cooling fan.
oo Pl e
,g' Ground OF roowe 10 8tobe lights ]
L RADHD FAN
I o—e Ne— Tolndingandtailights
-1

Qil pressure
switch.

Flight hour
recorder

Alternator field
circuit breaker

warning ;!iﬂ, .!1';

To instrument, radio, compass

"

To oil temperature gauge

L

E—

=

i
4 &
Batte
cnntac?:r:r l
Ground service
plug receptacle

‘ Gircuit breaker (auto-reset)

0 Circuit breaker (push to reset)

X Circuit breaker (pull—off,
\ push to reset)

_S

A SRV [ while doorpostiight. |
To win T T

5 t.:ner UL yong To audio nwlmg.relay‘ |

contactor Reshker To caniral wheel maplight |

To navigation lights |

Fuse —p}— Diode

A Resistor

RADND 4

Capacitor (Moise Filter)

(22 2-87] 3719 ®7| AS
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|

\ rd
0 60

ALT RMPS

[22] 2-88] Ammeter 2} Load meter

Fege A4 251 reset2 AlEshd I E o]
§};<H7} e 4> glom g it Al POHO|| HA|E
A2 whefof gt

« A%z47](Voltage regulator)

2HYE A7z Fol HER Q4= +

E5= A7) (Alternator)= Z2H 27} 3 As=
A5 o] A5 AAitel=t] AitEl= 2719

| =AY dow o] 2Aste] JAF A3

ojct, Thd 7] ol A]

[kl

;ﬂo];O_ }\ﬂ/;_}s}gg sl *}=

r
O:

785 AASt
(LOW VOLTAGE) 7 150] At}

2534 (Ammeter)

AFAl(Ammeter)= A7 HF} A7 &=
A AlSt= AlZloltt, wiE 27t A AFA=
()& AAISkL vjE 2)7} 7| 2 R e S50 HH
(H)E AAl e}, vl ARA ) vhso] &38| (-)

£ 7Fe)7IH 7)o S ojufstn B 2bd
3] (H)F 2o & 7He)7|d =W He2A7] (regulator)
7F 1 wers oulgtet, ARt ulsdt Az EA
BEA 7)o A AAE A 7P AL (output) TS 2] A]
= Aol Sl o5 H-5H4|(Load meter)2} 5}

ot

ARALN: Bl ()F2o) ek

2.17 Z243{(PROPELLER)

zaEyl oo 3832%(Crank shaft)d} &
He T8 ol8sto] A EN
2t (Thrust)& WHEA|7]= Axjo|t}, A4
F5719 e AP A5 AEEY H
B2 E(Turbo prop)zle] A2 14337+ 2
£71015 AHA A2

Zedes 22999 7 725 I 5 ¢l
A9 2] 22 HH(Fixed pitch propeller), H]
ol A 2+& 274ste] AT IHEE(RPM)
FAE 4 Qe 7hE 2| Z2H 2 (Controllable
pitch propeller), BI'FAl AMGH= #H Y =22
] (Feathering propeller)7} 9loH ZFFA] 257
215 & = o ux] Z29d2(Reverse pitch

propeller)7} At}

rlr

T2
it

2

2

v

fo
ol
o
I

o e

Gl

2.17.1 =28z{o| FZI &g|
(Propeller Principles)

| @7 (airfoil) 2 AY2He 4
o &7 GME Fete 571259 954
ol oJsto] S WA= AAY Z=dE
8129 3l (aerodynamic force)S BHAYA|

A Hrt, oA WS o
2 229 Ego]E(blade)?]

nmeFmt, 229 3H4(RPM), EeolE F&
(blade section)o| 419 W-S-ZHangle of attack)ol



ok

.Il-> Mr i

= S
S5 %71«1 ofi} Z2dHE Evlsts 37]9
=

Thrust=Q(V,—V,)

Q : 379
vV, BEEHE 9 &=
Vv, EUEE 39 4=
22 YA 3719 LFUAE F719)
o} S| AF 1 wjelaic, 2719 WEst e
ANEAA F2 85 22 2P
z2us %ﬂ}—s}L 270 oFe W Bl £EE

[12! 2-89] E2{0|=9| S|TAE

[
2
=)
rhu

1
5719 £FANA(E) = e

27 B8 7 3] QAL A1E TR
o HAo] 2 AS Agste] TRANS Foshe

719] R WA Bk Aol Ft, et ZRAy
A S SHSERPM)I A ool
 B(ip)e $E7F &4 Ao meah Hol
© Gejo] MASEE o3)e] Egol AstEt

1o of
X,

o,

o,

u

2 &8

2.17.2 Z2Hz{o| 0f
(propeller terminology)

« 71 ZH(Blade angle):
ZaA o] U} 22 X914 (chord

line)o] °o]F+= 2

« 1 %] Z}(Pitch angle):

FE717F AZIgte]| et S Hsts 2= A
2 HEE o] 7HAA =y ZAar Z2He o 3
Lot ARI& 9] g o] A7) drt, & Eet

« T2 8 AGZHpropeller angle of attack):

z292]9] A]9)4(chord line)Tt Aiao] o]F
L7t

o 2 Hof Z-8-5}= Al F(relative wind):

L] &L} g7 HRIEES] o]
Eeio] 28} AjEold,
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ook
Ok
N
1o
.
B
o
>
[>
0z

{"Thrust

Relative wind
gle of relative wind /goward velocity

Direction
of flight

——— - -
//S[J:nner

[O2 2-90] Z=dZ{o| 0{

* Blade face:
ZEAA HOE tf 7[7kE: Fof Hol= Edo]

=9

* Blade back:
ZFH oA HOFS wf W Zof Hol= EFo|=
o

2.17.3 =T2Wa{9| ZI(Blade)

Zais XSS stEE =y F49
Huboll Al WP (tip) 22 a5 427t #4]
A Hot, ZzEoA dojA= FAYY| A7]=
S 0] Aol Hgster Tzl Eeojts
HIZAZ(tip) 0.2 ZH4= 7] ZHblade angle)& Ao}
AA FHEH (twist) ek, Tl Edo|E7} Fl&d
AA AT Eeol= E(tip)EolAe et g

o] Ay}

O]— Lq-- %

#lo

(Hub) 225 Z0](inch) 2 FAJgH},

2 3150 dEA ol Eglo|=rt &
|=9] YA (station)= T2 F4]

o

"

42" Station
-

18" Station A<

i1

Blade shank

T2 P14 T2 P 2 P T B O B O} BT

B

12 Station

 Center of hub |

(23 2-91] Z=2H2{o| A



[
o
=)
rhu

Ar low forward speed
high angle of attack

\ High forward speed

At high RPM
high angle of attack

Al fow RPM
low angle of Drmck_J

Low RPM

High RPM |

[12 2-92] Z=uz{o| a7t

2.17.4 T2H2{o| HK27H Angle of attack)

F57] g7elA EA s =

of Hlglsh= AAH =gz 3
AYe e o] vhgzko] F7]of vt

Hko- 7o AbtE(relative wind)@ Al$]41(chord

| Zir ol a2 go) 2Rl A

e ZeEe Q;ﬂ—‘—E(RPNDQ} 6““7] AR

7HA7IE *JEH%% AOE OlF o}ﬂl 31 W7k
A8

o] 2B} ARE=7F QAT AEjelA A

o zeur
2 o|Este] F7bEnt, wezto]
e 937 W4t Z7hEn,

F77 A9l o] A% ez =
=
[€)

2.17.5 =232{9| 1} 3|F(Over speed)

>
o

olzle] &2ut RPMo| UA3 Aol A 71zt

H-2-7Hangle of attack)® ZaHch %
AW Z2H o] Halload)7t Eol&
Zloll= oJo] o] A7A = Yo &

£

W =

e
M 2 fr i

IHE RPMo| S7hettt, 18e= 4 7k
o

e &
RPME Z7bA714) groeld Aa 592 WA

=

N
6?
5
9,
@
@]
—
o)
o
&
(@)
X
r[o
oy
B~
(i
i)
i
o
N
o
o
B
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\

Zojof ?&E}.

2.17.6 AIZl E27|7|(Tachometer and Manifold
pressure indicator)

[ 2-93] Tachometer

4 & 25 35

N
=20 i

[
- IN Hg

(212! 2-94] Manifold pressure indicator

Tachometer®, &I g2y 37| 9] dX&EES
Manifold pressure indicator@} Tachometer= 1}
Sgule g

ARG AR e AR =
M Elas) ¥ AR A2E
of o5 2dEH Nz &Y AV Z2dY
o] 3H4(RPM)E Tachometero] FEAJHT}
Tachometerol= AAF Az Wl A5t W7} A
Z= FEAE o] Q)

AazzAdgyrie 29 2EZA7 Q
o}, she 22 E5(Throttle)& ©]&ste] A€
2 207t due 3719 ks hEE 2
5}o] Manifold pressure(MAP)Z 7 &29] 3
715 Yetla, o& stus Z52d 8 (prop
control lever)E ©o|-&3to] 2B JASLE

Tachometero] RPM2. 2 LERHT

2.17.7 7pHI| X[ Z =2 H 2
(Controllable pitch propeller)

N
(E
i
e
m&.

1(Controllab1e pitch propeller)
S)o] et 2247}
80| 7hsd =z o]
5%“*494 ZE2AH (prop

o AN, §Y EL A
2(_1
7

. otk 7 7)) mawe
2gh 7P T2 229 95 AREAL 9]

%
I 232 (constant speed propeller)E 7l¥Hs}

I



85 10 90° ' 1010 12° 1102° o 210 -8°

Typical propeller blade positions from feather position through the reverse position. Normal sequence of blade
travel is feather, high pitch, low pitch, locks/ground idle, reverse pitch, and then back following the same path.
Fixed turboprop engines are shut down on the locks to prevent load on the engine during restart.

(a2l 2-95] Z2Hz 7| Zto| tHE}

7] Aol AHE Z2H R A2 (low pitch)9} dre) 82 =2 J“EM slxdsh= tﬂ 28 f& T
1] 2] (high pltch)-—] s EWJ“‘:‘P 24 9=

g—ag ) 7Po}~— 3 uj ARg-ETh a7t Sshe e 2299 31 ~(RPM)
£ S7THI7IAY A 4 S7HA o B2 4 &

» Y& 2232 (constant speed propeller) 715 2 Woluio] :48& ol= ol Atk
A&} &a|o] gharo] F7R9) wx|uke A1 A&z ades a2 Auyrt A £
S Ho] 9L maual = u|Firo| At ZHAEke] 7 248 APz o 82 2 ATHo 24 UAAD) 3
2H ] ago] FAV I FPEENE T AEERPME FAXTE FAZA 28 A
22 gl olefe AXS wekety] fle Za2ue Ue 2349 =5 H(prop control lever)

B =
Aw (propeller governor)g ©]-83st & 23 o} AAE o]
H

Z2739
Utk ZExAY o o 2AH =
(constant speed propeller)7} 7HEE o] ARE-E] 29 zre

A, AL ZrAlYe 2FAPE AP 9Hs =
%= (RPM)7} ) dAgshe s, Hlggs=ot Xl &4 20},

of WAl ey AMYZL 7 45 Aso=

HSFAZILE, 2FAFE ZEZ2EY M (prop control 2.17.8 M4 283{(constant speed propeller)
lever)E o]@3lo] BE n|g) cHA oA =2y &

o] A7} HeF A -5 2E3It, 4 Zro] wst Z29 8 A Y (propeller governor)2] 3+ It
He M 1~26701 Se7h wE HELIE o g Stol ol E(flyweight)= A7) ¥<47]
5719 4§ 10~507HA] WslEct, (gear box)2} AAE 0] Foprbm <zl9] 3jx o
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I ©il Pressure from Oil Pump

[ Trapped Oil inside Prop Piston
[] Return il from Prop Piston

b |
To Engine

From Engine
Qil System

[&x]: Aviation Piston Engine & Propeller, 2013, 3 TEHT]

[22 2-96] Tk&3| M ME(over speed condition)

Flyweight

Locking Latch
Feather Stop
Prop Piston

Control spring

Governor Qil Pump

Ly
To Engine

From Engine
Qil System

Feathering Lock
Propeller Blade

Counter Weight

I ©il Pressure from Oil Pump
N Trapped Oil inside Prop Piston
[ rReturn Oil from Prop Piston

[ZX: Aviation Piston Engine & Propeller, 2013, 3 FEHZ!]

[32] 2-97] XM&3|7 A (under speed condition)




ofal] T E= S AT AR E s Y94E
o] A7) upet FefolfolEx MR AL 2B
A e}, 2y -4
A7 =¥ Zeto|o|Ex= Hoiz| A Ha il o]
A7 =W e uHRct Seko]YolE} ‘f”oixlﬂur
ooy FAlof od3 WHIL SR oFEH
Yol gy AnUR Sol7pAY ZaHe Ay
ol 9ld o] qllxl Zog whAife A Hrt,
Zady Ao EH o] FEH ==
e Avjuelte] gl JAES AFA7]AL SAll
2 g 2R AZFE 53519 Z 242 2
(low pitch) WFE™ TAES A=A|7] 2 Uo| WA
UeH gAE Qo] FeWA AXY L Y sto]
71 242 AA|(high pitch) FTk,

_,4
N
N
i)
2
1
o>
)
o

U
2
§)
=

s

ii%‘ﬂiﬁq T’S}(load)%

Z232|9] Fsl(load)7t AAEH A9 &Eo]
S7He = 27t Qlo] =AY E o e 3H A7)
2] skl 71 At e F7HE 9

i Seolo|EVt S0 SEA| AL SAo] oY
W H (pilot valve)= 227} I AES =7 Z+
H)AZIAL Y o] X How whajufr}
2 2k& S7¥sE7] AARRI, 2l Zto] 57kl w
ﬂﬂ A AAA =i 3l &7t
o7 €k Y gol %0157

e M 5 e MR
[H
U
(i)

2
D)
o
o>

=)

Mo

e

2

|">“l L)
£

_

\

« 24:3] 4 A1l (under speed condition)

T3] 1AM (over speed condition) b= 2] 4l

z19] 28-S Eo|AY 5ot H= A ==y
HhE7ke S7tsto] 2Hle o] BaHload)« 5 7Fst
A =}, Z24 9] Hal(load)7} 713t = oAlF

< 4% 9 %E(RPM) deﬂfl 57| w2l

w37} 0101 Qo] 544

o] uet gaEe 2

01% | =) %EPOHIOlE%

S SR PEDERNE LR

olgJo L ThA] Y] $1H 2 SolhA Ha A
& Nze 2 Zom AR HAASERPME 47
37 =i}

« &A1) (on seed condition)

AT T AZH (speeder spring) 2] l‘r
Seto| o] E7L Hojx g = o] 3
A5l WE7E s 2ol Eiﬁ“aﬂ‘ﬂﬂ
S017HAU QIR Z o= whAUTEA] o= A

z29e0) 7] Zo] AR fAHE

o
morr o
Hu 7| i
>
2
o o
[ r{r

B
lo

ox & |
Euiili
o
=)
S
=

« 7] Al (feather condition)
& A (prop control lever)E ¥t
(feather) $JA]of| Fom T2 AHw|2] w}U5]

WH7E 3] Y2 el AES FE21 e
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i

Flyweight

Feather Stop
Prop Piston

Feathering Loc
Locking Latch

Counter Weight

1
To Engine

Propeller Blade From Engine
Oil System

I ©il Pressure from Qil Pump
[ Trapped Oil inside Prop Piston
[ Return Oil from Prop Piston

[EX]: Aviation Piston Engine & Propeller, 2013, 3 FE{2I]

[12] 2-08] M4 3| FAEH(on speed condition)

v
~
N

OQil Praessure from Oil Pump
Trapped Oil inside Prop Piston

===
—1
[ 1 Return Qil from Prop Piston

A |
To Engine

From Engine
Qil System

[EX: Aviation Piston Engine & Propeller, 2013.3 FEHZ!]

[22 2-99] H|f AtEH(feather condition)



e o] B AdXZ O = WA YA He 2y
= feather stopZHA| &2lo|y 7l z}-& v|gY wiaky}
[e]
=

Pt wate] AL 2 4 ek,

e

=5
2.17.9 Z2H2{0j| 285t= &
(Forces acting on Rotating Propeller)
A48 (Centrifugal force):

293 HubZ FE vpgZ& o2 Sdo|=E Fhot
F71E= @)ooz z2Heof 2835
o 714 A,

4

=93

Thrust bending force:

FHEFAY) Lz 3 Zz=Her} Fa7]e] HA
Yo FHem sh Yolrh, Beol=e] Tt
oF Tip%ol 2A Yok won Y42E Thrust

bending forceE &JA|3tcY,

Torque bending force:

Arlo] Zede FLES Fi TS o4
A7|EE Edo|= 37 NIty FO R el 5
L o] AT,

]

Aerodynamic twisting moment:

o] e Befol= 24 =A| dhelt Yo B

Centrifugal twisting moment:
o] P& Beol= 7 FraAIE o 14
3=4|] Aerodynamic twisting moment@}= Hltj|

vk o 2 ZALe3hr}

2.18 7IAE{HIAIZI(Gas Turbine Engines)

AN A By E

=

&
H‘ﬂ = 254 1751 ilxd%%—% dol A=71E AHEA]

H

ﬁCenter of pressure
Centrifugal Torque bending Thrust bending Aerodynamic Centrifugal
‘ force d force ‘ force ‘ twisting force ‘ twisting force

Center of rotation

£

[38) 2-100] T2z X25i= 3
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2.18.1 7IAE{gl QIZIo| ZtS 72|
(Turbine Engine Operating Principles)
ZFAERINZS 7] &Y (air inlet), EE7]
compressor), 44l (combustionchamber), E
(turbine), Bj7]% - (exhaust section), HA|A 2]
(accessory section), 7|} HZE2(A]F 4,
2w, B, W2 oldhol Zagt Agew A
of glom ZEAER XS FA45H= dl 7Y
& e 84 45719 FEolth
U7l HEleRRE M5 ol &

NGO P AAAZ Hf AL o]k

U ox 2 dz = o
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Al (centrifugal—axial flow)o.&® FLESIL & 28
= WA= ol whet B\ W(turbo fan), H
B I Z(turbo prop), E|FAFZE (turbo shaft), El
HAE(turbo jet) A= FEJbe}, 7RAEH <l
=74 (axial flow) =718 F2 ARt 9
(centrifugal flow) ¥=7]&= 285 7)o AF
o}, AE7o= &2 EEAE (turbo jet) A
Fotal 5 tiE 68 3571 BEM(turbo
. HEZE(turbo prop) AMAL 43

)
rlo

Mo oo o>
o

S~
of

Fﬁ
1S

2
=
)
o

2 &3k 7)o] o] fE 1, EHARZE oA (turbo
shaft)> A2|FEY EFs7]19 ExedgA=
ARgRITh

7hAERL AR 718 A7) A%t 5

el Qizloly 1 27} 7hdsitt, 7] SUTR
L ¢F&7](Compressor) S E1}151HA]

o]
H )
A2 QY] Y7 AL oA dmet

I



[
o
=)
rhu

Combustion chambe Turbine " Exhaust

[23 2-101] E{EME

QI I(Turbo jet engine)
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QlGH(Air Inlet)
01——..%—7] (Compressor Section)
A4

A1 (Combustion Section)

)
) HA|A 2] HE(Accessory Section)
) H

7 E}_EXJ(}\]E’ S5 dgFd, W, Wz

O O,

N

EE olZe i 2712 AZ(spool)S A
3= 9% dXog Hol gyl AZLS 2] &
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[ High pressure ]
compressor (N.)

; Low pressure 1
| compressor ( {N)

| Low pressure compressor drive shaft I _

[ 2-102] Dual spool axial flow compressor
o= JA
o)—/\_I_i_ J_], ;q o}

n stage)g}

stage) = /4 0] ‘212‘11 i%*é%—% 19 =71,

DO
[
e
=
)
2
rr
M

(primary air stream) &<
airstream)o|2} tal d47] 9 E¥lS SatelA] ¢
= 3719 355 22k &

&2 vtolul & f-5(bypass flow)o|2} Fht.

Az1e] Y2 7A| 9] Lol vlFsty] ol
T Sk &, MiEEE 371&E #old
7he BE 38 37F 93 gt

= (secondary air stream)

rir

olN
rir
4
i)
o
ot

=
e

T 5 (primary air stream)

= Il
s A2 vzEol BEEs B9 4E2 3
A stol 28 FAAIE dae =
(primary air stream)o] B|3} AtjFoz F7]9|

2x Y, Hr7F e 24 f-5(secondary air
1

stream)2 F 8= v]d E¥l U(turbine work)
S 2N AA ansly] o] E&HoR2 qlxlo]
v} =3} = 37t

< 7| rg= Al S7HIA +H
o1s

_4

Hlo]uj ~ H](bypass ratio, BPR)= EJXH 3 Iz
oA Blo|sj A% = f-5(bypass flow)9] &71%
ZF $%=(primary air stream)¥= 27|29 H|&
olt}, Hjoluj2 H|7} 2:10]2fal S} o] Hfo|ufA
& (bypass flow)d] o] 5 -5 (primary air
stream) 2] 2ulj2hs ofv]o]e,

EHI oz Azel AE7|= glo]ajA w7} A
Ao r o S AREShaL, RIZE 58 o

71 polul A v7h &2 AXS ARG o

o

=}
ol ul7} EL Fe] A% FAT FAS Ui
[E 2-1] =L AIXIO| HIO|THA H]

Aizle| B ZQ B 371 bypass ratio
General Electric F404 F/A—18, T-50, F—117 034 :1
Prett & Whitney F100 F—16, F—15 0361

Boeing 767, .
PW4000(-94) Boeing 747-400 485 : 1
Trent 700 A330 50:1
Rols—Royce Trent 900  A380 87:1
General Electric GEQO Boeing 777 84 ~ 91
Rolls—Royce Trent XWB  A350 93:1
Rolls—Royce Trent Boeing 787 10 1
Pratt & Whitney PW1000G  Airbus A320neo 12:1
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'[-.qureséﬂﬂ [';C.v;vmhusliwl—maml;ﬁ | I Nozzle |

(02 2-103] E{=TH AlIxlo| 71

o}x]r,}
ZZofl ZidE miolui v7} &2 9| BPR2
12:1 7HEE.4 & 714
8 QIZIE wpo]ufj A vl ozl e}

7} g2k of ‘Rl% Fefolt. HE% ?ﬂxd% ‘%k 0%

=28L H}o]JHA A F71elA A 30%
A dadoA ghEelxl w7 7ksel oef wHE
o1Al H vlatol e dlxlo) B¢ w7 A
TSR F82 A9 15%7F A HA o,
80~85% ol/Fe] 50| B¥l o daH Z=de
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83710) Bxo} AIAH

| Air inlet |

| Planetary production gears | [ Reverse-flow annular combustion chamber } | Three stage axial turh‘rne]

ﬂemnd sngp centrifugal wmpresﬁm ]

| Fuel nozzle |

:_Firsi-ﬁlage.c,enm[t_.!g_eﬁ_g_g_m pressor

[22! 2-105] B2 TE A

ol 4] dojxict,

Eiﬁﬂag A 2o] Z AL FJAEET A &5
olAto 7 27151 HH ZaEHy T2 234 &
e}l gelo] Z7)ste] Zaug o] 580 37 9
O\ZA Hef, Eul &2 of ¢ Lo SR
Z2dAgE 1153517 Qe 7H4: 7)o (reduction
2 LS AOF g,

E|HZE QA (Turbo prop engine)2

cheat 2

A

~ ARl Hlste] FA AW a7} 2

O:

] H3Zo| 4 At}
— GEAZI | vlsto] FA tiH] E¥o] Et,
— GEAR Hlste] 71AA Q] 2lso] A},
— GEAZ | gk Al=Ado] Eom FE, 2L

>

S5 S|4 st

(Fixed shaft turbo prop engine)

— Aol s Aol Ego] £ A
u7} 17 ol AR Ko},

salzlo] st} %2
s Aol e
- gEazle] uls| AREgo] Wold i

=Qlzlnct dzu)t o gol £t

o] AARE Fof Hl3|

=)
[>

A2 (Turbo shaft engine)

HIE A 278 fA
sttt HEE M-S EHlo| HAA= o] Qe ARL
EZ o]gsto] ZrHYE A=t Z2dz
AR &0 w sk HYIY AP E A
A717] 913 571015 A
H|gko] HHEARZE QX2 7H57]0] ti4lo] vi7]7}
&5 o]gsto] thE H

r_l_.

3

(Free/power turbine)<
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Inlet ¢ ]| 4 ion | Exhaust lmm

I Compressor tul-’eé ]

| Free (power) turbine |
(23 2-106] E{E AFZE AIEI

T&5to] 58 Z(power shaft)oll 7S Ag?ich — A4A(combustion chamber)
o] ARL F7 dlg|FE o Wo| AFEEHT} — B]¥l(turbine), B}7]FE(exhaust section),
— A A 2] HE (accessory section),

o] NzIe] A= - 7et HxmA (K o, d= oo, WY, 3

— QiXlo] offk AX|= wHo] UARE £ & 7}k ofQhel 2asgt Als
Zo| Y7 ol 2A wA HA 2o F
a3 vgg7]o] Agsiet, * 37159+ (Alr inlet)

— T+& E¥l(Free/power turbine) ©]-83} 715U E 457 (compressor) 2 5017 ¥
95 Aty d7)9] Hol(Z2He)o] 718 350 WdR77tF =g stof 3717F e
A9 &wo} Wiz ot I £EF 2 WS ghefolut f QF ol &Jgt ofj x| 9f 4o
=t Fa7h Heg AAE qlt), s Fyfsto] A

— dzlo] & FEOZ oA QlojA Au|et= Whs 3719 & ok 3714 2420 g2 Qieh
g -&olstet

1) g=7] JASE
2.18.3 7tAE{El AIFIO| X 2) 571 Ax&EE
(Types and Constructions) (3) 711 571) H=

Atz o2 ZEAEN] e gy e FEo Bl 9] Acket HM(fan)S 371 5UTE &
2 A= o] Qlrt, Aehs F71et AFEe A FEolng S ok
of 3% d5o] GAHUF He A= A

— 371&Y(air inlet) W215E7] $lall RE=A] 2ol 2] 71 e Elofof
— Y¥=7|(compressor) ghet, 2ol Aol B weet 371 Akl
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[ 2-107] E{2H lIxIo| 27

mjoh
e
1

57120 FTEG EF, FATE 43 qh
o

ARE A8l Mol A AT g S0 E

+ 9127](compressor)

ThE A7 45719 A5
WA, ALE I3 DAY FEF P IS 9
24 FHSRE Aolet. 1217] A 7] B
FolH RASE B /1Y A 37H1A B
23 o} Qe o Aade] Wi Fr.
S, AR FI7) Y- DY 5 ol 14 B

% azzrq gelsdo) v

=

1) A oA, W Yzt
(Cabin pressurization, heating, and cooling)
(2 Ay} Ay

(Deicing and anti—icing equipment)

(3) Adlzle
(4) B 222 9] L=(Auxiliary drive unit)

A& (Pneumatic starting)

*+ ¥57](compressor) 9] EF
ZFAEE RS gF7= IA YASE7I
(centrifugal compressor)?} &F9=7](axial

flow compressor)?] & &7} t},

— YAer=7] (centrifugal compressor)

BUYE/IE ofe) 1PN Po] 2 ae
3= e (impeller)2 2H o8 Hgg 3l= o
FA(diffuser) 18]l =7] jUEZBER FAH
o s of o1z %% 4 3lo] @AY

fauy

I]

2
=

d
= AgtE A gick

AY=71= d2(impeller)?] T4 FEo=
3715 &Yste] Hrlell o8 FEEe deert i
& Fdgtomn st daEoR 3715 4F
29 HRro 2 ZHEAIRITE 7HE 371 it
A(diffuser)& AXHA HEUAE FovA

= Weka)7| 3717 E
o el obdl 71 HUBES Bato] el
UE Sol/l dARet BgEo] diH 3
Sol guely wpp(Edolse] B) Wiow 52
T} 45718 AEA T S B e
o %% @710 B3 Ego] ojaict,

IIO
I
1,
2
Al
1
S

Ir
i)
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)
(i

A7 Hstage)d L B7E =11 AZfo|
Hal EEsHARE AAA QL rH|7E Wil 5]
won ge o] 3715 AYd 4= gla AN A
Hol & TS 7HA AL v Ry /4 4571
of s U= 5719 ol Aek= Ao



Air outlet elbow with tuming vanes
“for reducing air pressure los

[O2! 2-108] YAUEY|

2 253}0] o] BA(FOD) EUel® 2 ATl 44
o] giet,

— Z279r=7|(axial flow compressor)
Z529r27](axial flow compressor)= ofz 13
7} Zro] 2E|(rotor)et iEﬂolEi(stator)i TAE
of Jlt}, =EH& ofz] BA Y Y Edo] g A
(blade)o] A2te|o] QlaL AgoJE = 45719 €
FAo) A AT ohr ohEo] W AHolE 2l
(stator vane)o] A&t} Qlth, &/ U=7]0A
ol 28 27} 2ol 21 ool HHstage)
olg} st ofe] 7|9 o] o] HF UFTV|E 4

s},
2E|9 Bdo|ut xemejel 2L PHOR F
718 oz Wol Bk, ool mopow

wof glc}. 2Ee] 21 Ato] 8|3 Leolg 4 A
ol9] QT FI Z77H WA o glof ZEj9f &
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 Front compressor stator casing |

! Rear compressor stator casing

@PI’BS&(’H rotor I

B EPCRR ToHR o Wl WoR W, B
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7 f £ 33

U5 4 e

I Compressor rear frame |

[ ant-ea-mpmssarstqwrcasing J

[22 2-110] &7 ¢=7|
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Normal infel airflow

i

—
e

Distorted inlet airflow ¢

—
—
 —

(O 2-111] &= 7| A& {compressor stall)

Stator® FEHS
L9 RYUYE \

Rotor2| 3|8 &

o FESB7 |2 IS

w: Rotor0f i 8t RE7(e dUgs
u : RotorS] S|4 S

e Rotor0ll Ci Bt R 7|2| W&t

[ 2-112] Rotore| 27|52

— wj7]17k29) A=7120 A

- 4=7] 7U4Y(Compressor Discharge
Pressure, CDP)o] Y& =&

-d=7] 4+ &%= (Compressor Inlet
Temperature, CIT)7} =& uj

- 2555 bird strike) 5 €% ©]EH(FOD)<]

[e){e}
29

[
o
=)
rhu

« T34 (diffuser)
A=719F Ao Atolol fJAIFE HipAls U571
oA EE 1&] 377 ez A
i shelo] A o e R HEF AEA7]AL
A&l 719 A4S ST = Aol
UiAe A4 9ol ASA o2 FAIHES Ao
A

|7 eho s 37]8 i 2ot

Al
=

>

(combustion chamber

Azl )

A2AE GE71o4 A8 1eke] B71o AR
o BRIIAE A2AA WA DoJUAE 3]
o Fste] AN FAH: 3719 L= AA
7 gHole), iR WAHE ALpAL o)
$ =2 25 (9F 1,600~2,000T)E 7HAAL Q17] of
Boll LES YA g HUREOR 527 s
EY HEo] £4L 714 4 glong dastag
WZH(F 700~1,200°C) A Ao} B,

0% ERS P

2 9l 14 3719k 22 3
2 RYAZIET 14 371 A Ao olgEt

5712 QA $719 °F 256~35% ALEolH YA

27} 371 A44 BW(case)oll ol AN 27
GEs Blo] Ao LS Sole A4S Bt
2.0] ALTEAE SAAA AbA FTLES 3

o oo KI§
oo
ooar

T e

2
B

AolA WEEE 37155 AuA9 oF 2/3=
A=715 FA7I7] A8l ARE Ee oluAle
W, E85, B Z29YE A7) A8l AN
e
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(1) Aol 2 (casing)
CETRIERE SRERSRIE
(perforated inner liner)
(3) AREAPA]
(fuel injection system/ fuel nozzle)
4) 27 3= 913 A

() S AATE & daE ARE WA

(1) 74% (Can type)

703 (Can type) AAAL QJFAlo|A, AL &
14, 27§¢] o] 1ol E (H5paA), A
2hg AaAelA Hste 3 HsA 7 e o
£ AMAE AupAAT= A4 (flame tube) 22

[*]

-

g=lof Qi

W3 (Can type) Ao SHE 4539 dx
A& 57 FeEel B HE o R wix|g |
BA 2 et Zeta SYE] glo] At &
2o go|ate] Au|7} AR AL} oA 7
oro] RolxH HAart EebyaA|= XA A E
(flame out)o] A4717] 4190 AWAlE Al HE Al
T2 YorV) il S BREETL BYT
Flo] qlof AL ARg8HA] Y=t

(2) ol&=2¥ (Annular type)

ol =2 % (Annular type) AaAe =719 +
5 2o RUlEH Y dadEA S5 0
&, WEA o)L, e o] Aad dholy o 719

' Fuel nezzla.clus:mLJ | Spark igniter |

(a2 2-113] 74 offE2{&(Can—annular type) HAA!

r&
mlN

2 A= A E o O]E} OHEa
(Annular type) AAAIL I
o7} Bl ATl MY EH & %57} i“?:_]ﬁ}oj]
HAameo] FAT A Arlsty] s HYlS

gotojof 5
o},

oN

32

(3) ZH—ol=& ¥ (Can—annular type)

M—of &2 (Can—annular type) AAAL 7HF
A} o sy Aade] AHE A i o
ANA
==

EHIS oA dad a1 319kef wj7| 7k



[322! 2—114] Dual rotor turbine for split—spool compressor

O] £2(&F) AMUAE d=719F 2agt S +
SAZIAY, HEZE 9 HEAFZES] &S 34
A717] 13 E8& AT A=A EHlS Y
A+ ElHl(radial flow turbine)¥ £H3 €4l
(axial flow turbine) &2 “FHE3IC},

WA EHl (radial flow turbine)2 H4HYZ7]
o] Fejof ARk 57|55 o] upgRo|A F
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gugos sak so| tharh of Hye
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Mozt THES TEAYIE O Badt 9L B8
3 wpehA] R A4S 2712 e B ST
714 o] Basi) e,

g oA, 7 AZe Ea ula}
ol ghriol e
N
2 FEATIE HuDah DgEAE(EY A5

3} 3gre ol

— ERl Edloj=e] Wz a2 <

ar A A~
& Ao =K B A9 2E7} b 727

il

(e °%H?<1E¥ 1—3— $A87) 918} el
gloj= y
ther 47}x] 7} g;r,}.

Bl
B)E A8

= W7 Convection cooling):
7T 2R Y3rl(EYE

W7 =dol=
ASE]| i 3715 RE ARt Wihy
718 SEAA Y4ste W
7] vt YZHAir Film cooling): E&0]|= U]

aL
o
T 371 E RS HHo| A2 YR 3] v
e
=

ZFImpingement cooling):

d&YZH(Transpiration cooling): Ed|o]=
2 OgA Amz Aol B 2

ke sle] Warshe Whelut A e

w2 FA7F A EA] ot ofA] A83}E|A]
ottt
« vl 7] 9 & (Exhaust duct)
H}7] Y E(Exhaust duct)= H|7]7}A5 48Eo ]
AP S el AL e S

SA71 Aot wi7IgEE Yl F2 vz

Zo]| YA|5taL 9o, ulj7|:(exhaust cone), Hi7]

=Z(exhaust nozzle) 2 FAE} vl7]Z(exhaust

cone) EjHl 0 2 HE] HMEE = Hi7|7[AS mo T
Hyl 3 AYHA AdE d7FE 944 35
(solid flow of gases) .= HEA|ZIT) Hlj7] HEQ

A Hi7|7EATE BB BRES w7 eSole 5}
o 77k GG SEUAR o]
Zeg WAL H)7]eS0) WAL u7|7hse)
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v
(0]
o)

83710) Bxo} AIAH

N

L5 5 oot 8% aaoth HEW Q%19 « Al 98] (Engine pressure ratio, EPR) A 7|
7S Y Eol 2345333719 Wi =E AR FeEH] AVl= HEAE/H A &9
2 55 Fibsts 7Y ol (ower output)2 Uel)= Al A7|2A4 €Hl =
T A57] Aol A= sl AA7](probe)

2.18.4 7tAE{HI AIXIA 7| 2 2A% gyl &394 (turbine discharge
(Turbine engine instruments) pressure)s Y%7 Y7+ (compressor

inletpressure) 2.2 U Zto =2 ZZE A9 EPR
F57] XA Foll &4 4 (oil pressure) gauge©] YeRHT]
A7), 24 2% (oil temperature) A7|, w717}

2 2% (exhaust gas temperature)#”7], g&s + N1, N2 Indicator
S(fuel flow)A7] 52 FEAN 5719} 7FAE N1 Indicators= #QtER] "(N1)2] Zof AZAE o
H) ol 7)o ZEHOoR Q= A7|o|A gt 7} Q= A U4=7](low pressure compressor)2] 3]
2ERL AR gE7]oll= olo F7isto] e ¢F A&EEE AAE 3d%5%(design RPM)Y| %2 Ut
2 H](engine pressure ratio), E®l &% 47] Etli= A7 oo, EE AlRlofA] 2o i
(turbine discharge pressure), 7}FAEHI Q21 2] o 2 W(fan)ofl A A8k HM(fan)> oﬂ;ﬂ/\]l:"
o] 225 Sk 2FA A delF= o of AYEH AN ol dA=HERZ A5 Fof
& 7H94 MR =24 A7 5ol Sl Ao A BBt F=29] A7]= NI Indicator=

N2 Indicator= ZYER E(N2)2] =0 AZAE

J:_
\_.
o]l jolorxy
CAB.LIGHT A= =71 (high pressurecompressor)

of
FUEE VALVE 2 OP o] B|A%EE A E A4 (design RPM)2] %

FUEL VALVE 3 QP

=
ELEE N T ON 2 Uetfis ARAZIZA A3 AlE Al Fashe
ELEC GEN 2 ON

ELEC GEN 3 ON A710lek, AlE(stater) 2$AE 2HssH Uﬂxﬂ il
ELEC GEN 4 ON
HYDR SYS 2 e B(N2o] Tt Aol Aeja 54 N
HYDR 5YS 3
HYDR SYS 4 speedo] ETE AEASAL HEHOZ FA)
(disengage) ¥},

TRIM 0.0 « 3 v]E{(Torque meter)

TOTAL FUEL 335.0 LBS x 1000 EHIE/ALZE oz0] 28 zgdgs 1

_ A7) 9 59 2715 Yetdl= A7 =A 2L
(33 2-115] ATl YziH|A 7| 3715 %, foot—pounds, psi® WEFHTH,



wi ey
Vap 33

& W .~
<

‘15
}25.

[222! 2-116] N1, N2 Indicator

< Hj7| 7k 2 A7)

(Exhaust Gas Temperature, EGT)

ZHAEEL AR Ae-E 120 AATEATE Hhh=
EjH] HHo] @ (turbine section temperature)
of w2t AlRkE W=t BRl Eglo| =y vy R
o] BtAe WAsH] Sl uj7|7kA0] e W]

W ojof gty wi7|7kA AILE 2 7k AE S

+13¢

B
K‘ié"‘z ]

e

ouitiny,

= i’
S

(a2 2-117] EGT gauge

ok & A9 YA|of whet kAR 2 BHIQ
T &%= (Turbine inlet temperature, TIT), EJRIZ
T+ 2% (Turbine outlet temperature, TOT), €4l
Z7HLE 2 4 (Interstage turbine temperature,
ITT), ¥l 7}~ &% (Turbine gas temperature,
TGT) o2 F4=o] gl o]zl "l A+ =
Z(TIT)= 7P Houz TITE: A 2] ZH
Algt 847} Het,

2.18.5 Hot start, Hung start
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837|0| 7ot AA

o

i

Hung start= WX Alg $oll 22 = A= &
2 A}3to|t}t Hung start= Al=42](starter)2]
Yo B AY dEAlTY v A= o
27} SuHA xoto] HAEY 52 -8Rk F
Fol= oo} SYEMETL EY Als Toll B &
7|7F WA U= A gk Ylo] F 4= qloth. Hung
start @A Al53 RPMo| #4 RPM(Idle RPM)
oo ' F7FSHA| g A4Sl o] YelE HEAL
PRMS Z71417]7] 9J3) ~25S o 7paabd ol
Aol o w2 ARt FFEHetE RPMS 3715}
Al okl A7t wol FaEE AdHolA 37155
o] FE3t Ajol7] wiwol A =5 A 22

& 4= Qo] Hot starter= 2AEF 4= Q)

.



wl ly
S

i y H|StA7]

\Q. - 'l

v 3Yshs W2 A AH] 3 B (VER)ZH A7) )8
HH(IFR)O] ick, AAHY BHe F2 579
B4 %243 9% AYABOPIARA)S A

7 a7 XWIE’ 40}—5} S
|3y B2 o R

7|9k o] 8-5to]
%3t} v]894)7] (Flight Instruments)+« 1%, 5
g, &% Foll tet JRE AlFstnE HjeA 7] <]
et 47t utE 8- ol B4l

[0t

ol

]_4 e, 9ok £rE X
H

3.1, HIgAI7]1e 2R
(Types of Flight Instruments)

WA o B A e 72
H A 7= o] 8524 met ControlA 7],
Performance?]”7], Navigation#|7|2 F+&& 4

AT,

« §57] 2% (Control)o] L
e (3
B7171A1 9] #elolH, %

o] ek ?%%7]4 T2 HEE 9 $3%
o AL, L= 7] RN T = I
1 g

3571 32| (Pitch) Hete] Aot} ik, £

she A7)
Folm)ozy 3
FE719) A9 ke AT

Bl A S

Flight Instruments

e CE % LD Ea AR
o2 A=Y MG FEs HaA7|L =4
& o) Faste A7l1E £2F(Control) A7} gt
qjnE §g710) sk S5, WA 5 weh
2 o 2F(Control)Al71E 152 FaLste] 24s}
ofof g}, o F 5ol A=FE WA AL Tt
AEAE B 5719 AME HIA7]= Ao] of
Uet WA 2E(Control) 47121 A4 (Attitude
indicator)el] ¥dt= A5 S A5t AAIE FARE
o2 1=A 9 SAAE cross checksle] 71 Ayt
of w2t AAAZE FF AU FAISkofoF gt
2% (Control) Al7l= AAIA 7] (Attitude
indicator)2} AR A 7] (Tachometer, Manifold

pressure, Engine Pressure Ratio, Fuel flow)7}

sict,

« A=(Performance) A 7]

A%=(Performance)Al7]= ZZ(Control) A7) &
ojgste] ke &I 4l Wieke WIAY] AT U
B BlgA 7ot} AlE S0 AAA7] O 35
A ZFSIARA| = HSA7|H A, &= Yl Ak/A)s)
&o| szt WMot 249E Uehls= A7I7L
/35 (Performance) A 7] 0]t} o}7]o] s E= 4
71= 1 =A(Altitude indicator), &4 (Airspeed
indicator), W& X|A]A|(Heading indicator), Al

3 A 7] (Turn coordinator), & <EEA (Vertical

l
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ogt
O
N
I
1
B
o
>
>
ne

[Tl 2-118] =&A|7| [22 2-119] ¥s17]

speed indicator) 5] $It}, A E gotetAY 2FATE At HBAERE

Ueh F= A7124 VORFAIA7], TLSFAIA)7],

» I (Navigation)#|7| ADF=A1A)7], /a2 (INS), A FB4A1A

Aol Ax|E Aol 914 = 7]l 71(GNSS), FMS(Flight Management System) 5
HAE AAFYYEE o8t a1 A o] girt,

P

__ COM frequency window
NAV frequency window |

u

=

| 2-120] AP |

a



ZHs ol we uyA ] & (Static port)olAl SA4E 3719 HUE ol-&s}
H YA 7= Asddol w2t F44A 7 &2 = ERE(Pitot tube)ol A SH ==
(Pitot/Static instruments), AFo]Z2AF A 7] 3719 AY(EA+AL T AYgoA 2HH AU
(Gyroscopic instruments), YW Magnetic <

compass) 0.2 FESIC}

ool

7)1 %= A (Sensitive Altimeter)

719 1= A (Sensitive altimeter)= 8|35} Q)

2 EXo|y| = 337] 7919 AU (Staticpressure)S =43}
(Pitot—static System Instruments) o} al=A|e} 719 Aaltimeter setting window)
of B Xl 7I9F WMo rRE 7|7 o5

SAUA7 = F57] T ZE= 3719 4™ feett} meter= Uetl= Al7]olt},
(dynamic pressure, static pressure)S =4 5}o] 1A 7194 Kollsman windowd} al=d)
o 7719 HIE YElF= A7|2 =4, Kollsman window®l setting & 4~ = 7|4#| 9

=]
&5, 574 SOl Atk 1=Ae 7= AY H el 28.00~31.00inHg(948~1,050hpa) ot}

' Airspeed indicator (AS{)  Vertical speed indicator (VS)) | Altimeter

| Static chamber

| atiepie |

| | Heater (35 watts)
|

| Heater (100 watts) | Pitotheaterswitch | | Alternate static source

[T 2-121] Pitot/Static system
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*‘—— « 7|9 = A Q) @ 2F(Altimeter Errors)

— 71414 ¢l @ xH(Mechanical error)

T AA G ZAA expmA SAEH AY
(F3h el 7192 & 1E A 2] Kollsman window®]
setsf A= W LA AAH Ao} WA F31
(Field elevation)2] &}o]7} +75feet oJAro]w 1
Ve A= A7IHY-E 0 == AFES 4= it

— 1182 ZHInherent Altimeter Error)

V Q7| mE 22t

NEAE b STk weh dAHE R da
= A% (Static pressure)= A5k 1 7|5
A= ghbsto] 2FANA GEF= Al7lol A
A 3719 dof mlFshy, F719xe A7)+
7|0l Fdstrhal 7S uf 250 “PH]E:"?_’}‘:}
7| A o] A %, 71%e] sttt sttt 27t 52 E ¥

(23 2-122] 71t D=

A=A Wiell= 29,92inHgo] 71¢ko] A ¢IA ZIdEe gdaA e 2E7F FEeE *71‘“‘ e
e FEA A O}Hliol‘:(Anermd Wafers)7} Azt
Lom o Ro|Eo] =5 WA wet e E A A s o7 el 7E gA s o)A
AlskE vhgo] AZE o Yt (ISA)9] 22l 15TE &47|%2 = 5k Qlh, 1
=AW= vk e F87] F9e 37 gy d7]= JAY 2E2d7EEE FAISHA] ko

QFelo] MEHE|ES JohB(Static por)3} Al R s} Z7ig0] nje Fr|UEe) G Fu
91, ol Bl MEA W AFEL FF7 o)l ek 5L shFolok shu A4 1
¥Y| B7]9t opl|ZolE 0] ghelo] ZolES 4+ mAC: 1 HARAYE Yk webd BUd
%, B3E 5P Ak 7GR G A A DEE FUstEeE o)

A% Sof 1wsk FUlShE EA o] B o ()7t BERU I} okl| AR v
WAET Ao o] %2 opf|zolSt 1 WL ks ek

A YRe] 7]kt Zotx|7] S8 WA v
& g0} s} Z7lehEE A,



|

[B 2-2] M2X|HOAQ| T E £XK|

=H[ESCH7] , e >
(International Standard Atmosphere, ISA) ' Height Above Alrport in Feet

| 20 m'm 40 60 & sng
50| 6| 90120‘1?0 23::‘

% 100|150/ 200 290 :m|4w
130 | 140|210/ aau‘-m 5m 710/
170 mzauaanm msaa
220 | 240|360/ 4ac|m 9210

K|t AlZhol| w2t A2 Helez

o
8719 g5= AktstrLL H|wEtkr | fleiME FZ=sHot
7

IHEEN7(2| H 270 | 500|450 | 500 | mnm&w
ICAOE 3HE_T'£(Mean sea level)ofl A 30kn77kX|

NASA= sHH T =(Mean sea level)oflA 1,000kn77kX| A L&A Y] ZA7F stk 2 g ((P)o] ¢
o2 glo0f, Asehs Aol of Ao

H =
A et At
et (LY TEAAE FAT]

BEZE7| HEt= sHT=0M
=7b S7H 3717 Adee E EA WEE

EH7 124 29.92in.Hg(1013.2mb), 2= 15°C(59°F).

S 1470/ Soletof gt} 1e)7] el AAIE EHTh
A b5t
Tt AkSSto| mat webA] E7F W2 X 9-g vleiE of AR v|eyar
2% : 10001 2C(35F) 2 T A EE SRR yo} AojEd] 7R n
EH7|°} 1000]0[':}100"'] Hg l'_jnk_ = _?1_%].(:51_ /g_%]__‘%_ }_EHQ__/,\_ 9)\1;]_
(= 30t B7Ft0f M2t 1hPa Z2) B =
o] Ji vl 32 Aol 4] HPele A L=

of) 5,000feet BEEL}7| &= 10001 2C A of ME LELAS Y o AESF e =0

2 15C-10C=5C 7t EIct, BH 5,000feto] AX| 27} oAl o] dA &7 —501Cel o= F&e]
—10CatH BE7| EfE0H 15T S| 2o, ZAZAA(FAF) 11%7}F 600ft 2f 3FH REAL=
o] A=E A7|7] §Jeff 1 FFe] @A Altimeter
setting ¥ 180ftE 443 780ft= FAFE Fxst

Y719RE AT L7t 247 B2 A Has  ofo g,
£ Burle 1ws Avwd, wady) Ahed
Rl 2O Aol AR YIRS nEAY] uEZ 7|5 e e
AN 7 o), £EF W Aol mE @A) wEeln e AT BH7) A9 7|9t
SR (QNH)O| ThE A9 227 Zelo] 7ok |
o9 AAMHA PY=uRT(P: 42, Vi 2 %7 ek A9 AAEE TR} A4 TEE o
o, BAEA 4 WE R VA T 22l 2ok B8] 2719} Medolx] A7|et eloz b
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ook
Ok
N
1o
.
B
o
>
[>
0z

f30c)

[23 2-123] T2X|F0M M2X|F22 HIge 2 A vl

g Ao AR v nEs A E=
obA|A Htt,

& E°], QNH7} 29.92inHg?l “A” A4
9] 5.000feeto] Q= d-E7|7} 1HTh 7)¢to] b
© 98 42inHgol “B"A| 9o u|gst u “B <]

A7 s v

[O3 2-124] H|EZ 7|20f| T2 X}

o] JJ2& QNH(28,42inHg)=
29.92inHgE 102 §A3F Ag2 5,000fect=
S5k HRSH 49 TEAL A% 5.000feet
£ AAISHAIRE 35719] AA Wil OE T o
L 3,500feet® B|Y5}A =t st “B'A| A
o] Pt sfj=H e ] 1o 98.42inHgo| Ak, 1% A
+ WA 92 29.92inHg®] 71k, & sl
1,500fcet owifa =75%)7] o]t}

o) WAIS] SlH EEAR= WA A1 b
2 F10) 241 QNHE Wofo} g,

B A oA - Ao v o 7
T AoA W2 Aoz vy uf *a‘xﬂi’i

= A ET dong ol & 2Alske

WAl L,

V. A% (True Altitude)

A=A 714l 1 A Hetsled 7IYAE



SRS o AN EE =24 BsaeH(Mean
Sea Level) 2 E ¥ 827|712 9] &olo|t}, 3+
FAO| BAE AL BE RnEoln, Mol
T olsto A= A=A ML} AA|EEE H]
ok Sl A} 24 714 E setatolof gt

(QNH #).

V' 7131 % (Pressure Altitude)

=AY Gl T A ZgA
Al 29.92inHg 5-& 1013.2hPas setting
st = W AAEHE Z=2A, 7]t
29.92inHg(1013.2hPa)¢l Lo ARE &-37|7H4]
o] Fol& ettt th7]9] A7t EEth 7]/ E et
W A=} 7| sttt Syl A=
o] L= (FL140) olgollAl= aL=A o 7|4aler}
HEAEEE 29,92inHg(1013,2hPa)E setdlofof
THQNE ).

)

Vv At al=(Absolute Altitude)

Az 3 32 Ao &2 HE]
A9 Folg UIHQFE WH), drjites oy
REA B Radio TEAR ZHuET, 249
L gar)oA AuE A gHe R Byo] HutilE
7} 7oA AT EEEtt Sole s o)A
= ARSI 135 AAA Ol Feet T9] = SHils}
o AR, iAol A7|H3S & uf A

F5717t

r:L

Aok k= AA) 1= (Decision Height/Altitude)U
A 7}8F = (Minimum Descent Altitude)S A%
o % el $E77F ol o] £EHS ), A

710l =ol AR iﬂ% s o Atk A

A —

_Receiver-transmitter (AT) %
—\'.

".\\_
| Radar altimeter indicator |
.

(22! 2—125] Hja A

System, GPWS) % v]YxA&2 (Flight
Director)2} A==t}

<,
=)
i
=

= (Density Altitude)
2 F7IEEY A G Hon=z
25 A, dsds 52 AAtkstr] $sl

YaLEofA 5719 Hl#E 2%

oot
o
N
-

] TR
fo
=
=
Hi
fu
>
N

v Encoding Altitude

BT 44717 $IE fele] BEe) 1
£5 A4 gl BARRE Thofala glojof wi,
o] Axi 710l BAF Mode “C'7h 25 EHE
EWAEZL(Transponder)E ©]&sto] HP1ES
100feet 92 Abgo= HEsto] HAARS] o]
CF A S Aol eAb= FEAIEA gt

Encoding Altimeter+ 29.92"inHg 7|&20 2 11
T E =Aolo] A$stEE PARE ERAZECGE
FE pAlE gAEE O A9 QNHE gt
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o)

83710) Bxo} AIAH

|

(A)

Aircraft flight level
QNE(Standard) setting

TA<PA

QFE

Local altimeter setting
28.92 in.Hg
MSL
QNH 7 =

Aircra

QFE

(B)

= =

Aircraft altitude is equal to
Airfield altitude + Aircraft height

Airfield altitude
=
™ LAKE >

Local altimeter setting
30.92 in.Hg.

ft height
sefting

(€

(D)

N

Aircraft altitude
GNH setting

TA>PA

TA=PA

—— -

S~
Standard datum plane

29.92 in.Hg.(QNE)

PA=Pressure Altitude, TA=True Alitude

[O 2—126] 10| &

A% (True Altitude)S 3}

BB oE @ o

encoding altitude

[ 2—127] Encoding altitude

73 A (Vertical Speed Indicator, VSI)
A= Vertical Velocity Indicator(VVI)gtal

==y, s % sk %Zéﬂ% A7I=A &

o tholo]meML Kot Al HAE|0] 9T A
olZ(Static port) CEHE HTH 7)o oo
2 tolo 2L %, WA A &
A case QHET} HPRZ | Qo] Pg 2Ys|E



L Calibrated leake| 1t} Calibrated leakS &
3t case U9 Qhewisle tholoj e Hy A4
oz WM WalE
A5 5ol dse At 574
2 ubpE grelne 7] vz gelo
7HA], Calibrated leaks S8l B
HAU7HA Eo case W] ¢elo
o} Al o7 org o] w2 A Zolx| = tho|o]
2 oe) Aol7h AFT WA ThololZag
A =i, tholojzillof] AAE ] Q= v 4
3 A8k et
3}27]7} Level offshd N
2 case 2 213} lolofge] el FoloHA
wo} S4A 9 B2 82 AAIRT
w2 717} ehe Algei AH oz o
2jo] w2 27kt tolojzaal el o
S7He= case R Y Zpol7t AT wj7ibA|

cholo] Z &L A stol whso] o2 £2o]

=
e
1o
s

N
N,
(]
-
it
2 o

i
ox |o
of fu m

2

[0

o

et
=

[
i & =8

— 4

o
off
[
0,
Ar
£
N
>
ol
o
B
o

KN

=S AR U Eas S o Ak
Instantaneous Vertical Speed Indicator(IVSI:
Z7} AA] VSD= 5 709] 715 =7 (Accelerometer)
& Aths 37192 (Air pump)E 7HAL $lo 9]
ot ow&zi 3719 97 WekE PHshe] 4%
FokeE AAske Aol AdEE A

o

AR
oo

]

o}

oL
HN ){ﬂﬂ
i

l-x]

| Dashpot acceleration pump |

| Restictedpassage |

[a& 2-129] IVSI

47| (Airspeed Indicator, ASI)

SrAls YERE QoA SAHE U &
EH 9] drain holeo|A =A% AU ghst A
(total air pressure, SU+AM) 1} HdFol|A =
A ALY Apo|7F L&A Uil e thelofz

= B/ TFAA thololZ ¥} AAHo| A= Bk
2 £59] 475 Yepdh
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83710) Bxo} AIAH

|

ol AR FHsHH
T E5H (Pitot tube)ollAl SHH H(total air
pressure)?] Z7|(P)=

1
J— 2
S VS,
1
(G PV EFE QoA 4 ¢
(p: 371U, V' BERH FEls
(S,: IJERHO| drain hole oA Z4% A

FHoA 544 @ H’—} sl A
Aojol B =
1
Az'rspeed:(?pl/z%-sl)—
Drain holed}

ro. Aol 9135}
AN e Sre] 2

1 AoA S, S, & 5=
Static port= 719 A9 Z
o Z7|= FYL(S,=S,)35k E

1
7le 5 pV 7 ERL S, gpvz% A 7] &=

(Indicated Air Speed, IAS)2] Z7]o|t},

Diaphragm
ol gy
Airspeed={p "+ 5 - 15

Ram air pressure

EE9 TR

— A A& (Indicated airspeed, IAS): &&=A9
FAEE AVSEZ2A A3 AEE FA5
T 7P RS off IASE QIXloflA WA El= =
EEEMURIEE

— A& (Calibrated airspeed, CAS) A7)
Tof|A AL AE ARt &

— S/ 714 % (Equivalent airspeed, EAS): &
H71&EE AY7|4E(TAS)S ;Lop] o)3}
o] £HEHE(CAS)OIA TERES HAX = &

71945 LA 7% ol —L]Ev A+

oA FR5|= 719 St vle- W= 57

7F dSEAL Tof met B (p)7t STHEEE

O

Aotz U S7hHeHA Hol e AAR
ot 2A AABHA HEg AAlEEE 47 96
A 719 dELAE eAstolof gt ARt
Aog Ik 17k feet, = 200knots 0]‘5}01]/\1
© 371 d5224p7F 24 ¢7] "ol o=

i}—% _T’_E%’C‘T]‘X] OJ—.‘:_]:]‘ o].EH = ‘/"7\"52]‘ A
of g} ST 71EEE Leh] Yot 4 84
2 Uehe,

[/ 2-3] S71TH7 |4 (EAS) B4R

F. Correction Factors for TAS

Pressure CAS(Knots)
ALT (feet) 200 250 300 350 400 450 500 550

30,000 097 096 095 094 092 091 090 089

Static air pressure; 5

(38 2-130] =7

10,000 10 10 099 099 098 098 097 097

20000 099 098 097 097 096 095 094 093

40000 096 094 092 090 088 087 087 086

50,000 093 090 087 086 084 084 084 084




d) %= 20,000feeto 4] CAS 300knots= H|3Y
Al 5L 5 (EAS)= 300%0.97=291knots7}
Hr},

— A7) %= (True airspeed, TAS): Zdj7]<4
T (TAS)E EASOIA 37|WUE (97| e5)E 4

AT Smolt, WES 45U4E F/1UE

L oaiARE, BU AVISE(EAR A
A )R sk B9 Dt e o]
2 St §B71E Fo| FolSA Hom
W ARSE(TAS)E F715H Bk, 714

=5 A7IS=(IAS)S} vlashd ofgF 1,000FT
T 2% S71E A& 0] 5,0005 EoflA
IAS 100knotsS TASE 3Mlatd 10% 27}t
110knots”} T},

— 05k = (MACH Number indicator)
FE7I7F 5ol dEgel o, 3719 &7t

7 me 54 F2@e7] @Y SiH)E Avke

A ——

\\ll\ 0

155

MACH
UMBER

1.1

//' 10 '.
‘y f 11 I"| Pt o

(212! 2-131] Mach Indicator

(TAS: A& %, ¢: 280 &£5)

289 £k (a) 250 AHH(RE 1T 571 A
0.6m/s Z7hste] Ha}gict,

uebA] 7t ZUkeHH 2= AL EE a
7} Aa)stR g AR nkelE f-A151] SlaliAle

A7|& =5 Fojof g},

d& 50 Y%t £E Mach 832 H|g3iriar
M3 o 39k 5 Eo A= TAS 489.3.5 knots
7b 5o 19k g Eofl A 30t o] Eof H]s| 2= =
of £u]9] £E(a)7} Z7IFEE Mach (832 TAS
530knots”} Elc},

SEAY A7

A wwe i%‘—*ﬁ} H|gisls 40 o]
o} SAE A QAT S Qs AZARE FA|H o
Ak,
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.~ White arc
Bottom
Top

Green arc
Bottom
Top

. Blue radial line

Yellow arc
Bottom
Top

- Red radial line

Blockage of the Pitot—Static

Flap operating range
Flaps-down stall speed

Maximum airspeed for flaps-down flight

Normal operating range
Flaps-up stall speed
Maximum airspeed for rough air

Airspeed for best single-engine rate
at gross weight and Sea Level

Structural warning area
Maximum airspeed for rough air
Never-exceed airspeed

Never-exceed airspeed

[ 2-132] £=72| Color codes

System

-of-climb

Blue radial line

White arc

Yellow arc

NI

1 (icing) 52

o od [e) b h
FHWATL vekn Sk B3] 299 371 A4S B7IE0) A WeEA etne S
IS BAste] NE, S A/ SRS AN o 1EA R S n R0 R ARt o
Fi Ale|ng FrIge] Heks] SHHES 3 o Bl 27ke] Uole] w2 F4HS vehdict
ERHOL Foba2 uglo] glal 7ZsHA fA] % o]
. ) o [& 2-4] Pitot-Static SystemO| H|& & & of
of gttt 187] 9JaliA 2FAN= vl BIFY & T EF A7), DA, 322 Hst
H 72 ol =olot & H|3H # BlEA| T EE
EENE 2ho] poto shnf HY A RIEA] BB E R Air speed  Altimeter VSl
B ]:’*117]1—3‘ Zﬂﬂvé al ;g?:l]—jo" ‘%“ﬂo] 7;H:/L\1*3}51 UH;’_:]:O] Pitot tube(X)
A=A Eolstojof stk vldY 5 2 (icing)o] <] Drain hole(O) Zero Normel Normal
A=A HFEA] HESHE AsAlA daoll ol 1 Static port(0)
EEB7} o]z o2 ofdlsle]of Bt} Pitot tuoe( )
olo ZlokaL als] Ao Al A oF Drain hole(X) High in Climb Normal Normal
ol A3lof ofste] Aetgo] Wl A A Low in Descent
(alternate static air)S ZHEAlA 22X F7|9 Stafic port(0)
- Pitot tube(O)
& AgLOR AT 5= ik ool A ek .
_ _ _ Drain hole(O e Frozen Frozen
357)% W (ventur) AT U5te] 254 0] T : >) righ i Descert
Static port( X
718 0] 7] v A "ok, oiAIget A7t . .
Using alternate reads High reads High Momentarily
e AL ° ZQ3F 2714 (VSDe S5 A = cockpit static air o N show a cimb
1o o Broken VSI glass reads High reads High Reverse

o
2
1o
oX,




[2&! 2-133] Pitot system2 AA0| T Static system
UHS 0f A2 XIA|

| lna@curaleairspeedindieatiens_]

| Constant zero ingication on VS| |

Frozen altimeter | /

[Tl 2-135] Static systemO| 2 i H|SHAH|7|2] X|A]

e e
" Drain hole

[ 2-134] Pitot tube?} 25|11 Drain hole2
MY mf SEA9f XIA|

3.3 XA[O|2AT I 77|
(Gyroscopic Instruments)

Ao 2(Gyro)

Aol 2= g Fo] AAH| e F FHE L
o7 Ast= EAEAA) S & 4 et 3]
AA7E 350l Hste] 2ArEA =249 4 e 3
Ao]| 2= 2L A (Attitude indicator
f A|A A (Direction gyro)oll o]-&=H 3% &
of 3 Fo] AH U= 25 Aol2e AIA
(Turn coordinator)o] AREEICEH Apo]R2= 73214
(Rigidity in space)¥} 454 (Precession)?] E4

of e of2gt A= Ao S8t

~—
B
ol

A

ool

Alo] 29| EA4

« 7427 (Rigidity in space): 74&/d2 Aol 2o
glo] 7} A] erom zpo]R o] B ML AL
A HFS FAstE= AARA Afo] =29

8l4lo] wheza Aepo] S48 ZH|Ao] et
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32710 TEQ AIAE

o

|

Gyroscopic systems2] £ ¥ (source of power)

Apo| o] B, AEA)S YetdEd A
ojZE &Ko ® IHA A St} ApolmE 1L
%08 3HA717] 9% 2 23 (vacuum
pressure)d}t A 7|(electrical power)S ©|-&3tc},
vacuum pressures WAIA]7 = AFHIE= F
ZFA| Al (Attitude indicator)Q} HSFR| A A Q] A}o]
2 (Directional gyro)& ¥XA17]aL A3 A (Turn
coordinator)®] Ajo|ZE= H7|E o]&3dlo] I|HA|
ct, 29A Foan gLt 1% vrjete
A712 AsHe ASAAAE 2sTozZH A 4A
A71E A 5= A gt

Aol =5 AHEA7]7] el AEE Asehd
(vacuum pressure)©] frA|Eojof ghe}, kAo
2 A AgAHL 4 5~5,5inHgo]™ suction
gaugeol| =M o2 A} A5 S FARI AF
ol S olstd
T AASHA] o 2FANE 20 A 742

& suction gaugeZ Wastojof gt}

3% wlaA)E AAbE o

ZA| Al (Attitude Indicator, Al)

AAA = #ZFol= ol 244 (Rigidity) S ©]-&-8}
of F&719 5, sk, AU, AA(bank
angle) 59 AEE AFsh= A7loltt FF7
* A5/ (Precession): A& 333t 9l ] Pitch®} RollZ £4T 4= Sl #Aolee s

© Apoj2o] & et A& 7K Homy HI 52 A7|REo ofsf 25w 2719

B 90" X1 HollA 319 A7} vyeht 2o (gimbals)oll 2= o] Slet, HHoll= 571 AHA]

29 %S HE Ao T, A £ UetlF= B @(Horizon disk)o] 2k o]

(Turn coordinator)= AFo]29| HE/dE & ol Ao 2718 HEhlET.

[33l 2-137] XI0|2 2| MZA(Precession)

ot A A7|olH AAMAl= Ae] 29 733 ubd o 2 4 (Horizon disk)?] SHES 3}
At s o]&gt A7loltt o UEl+= sk, offiR S 93 U=



|

~ Vacuum relief valve |

| overboard vent ine

[ Vacuum pump ]

-—| Vacuum air filter

AR B2 A0 7 FASHIL §lom, SIRF= knob2 57| &k ¥zt 2 =3 ZAQ ¥
73 At (bank angle)& =722 FAISHIL Ut A kg 24T 4= A =Hol ok, 22 7] 2y
7] Qtoll F2tE]of Q= A2 &5 7| ¥ (miniature (miniature aircraft)®] @7 FA<} F49 H, 1
aircraft)> 7MIHAS 71202 57|19 v|F 2|l 7M =49 Tl 20 12 (pitch) 2] 2712k

A, AAE LA L2 607 o] 49| Pitch, 1007

Bank index

[T12] 2—139] XbAl|A|(Attitude indicator)
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o

\

o140] Roll Ap4I% 27Kt v “Tumble” @Ao] 4
Aste] A3 AAE AAISHA L3 Hek,

18k ) A A]7] (Heading indicator)

Directional Afo|2E o]-&s}o] v|3ekS e}
W BAAAZ = 3 AT AAE FA5H
< Ao 29 A (rigidity)& o182 A7]olth,

Directional A}o|2+= A2o= A& (Magnetic
North)Z 7H|7I4 A7+7F A4 (360°/24hrs, 157
/Ihr)3tol] whebA] A% AHE-E 7He7]e Ao] oy
2t A A E FAISk= Afol2 o 7H214 wii
A|T8f 2Rk TA glo] A2o) ek Al 7H 7]
A He}, o2 Qlske] Algto] Ag (A9 AH)
whe} AR AR e e Ap7F S
w2kA Z2FEAR= U2¥H(Magnetic compass)¥ B

FA A A 71 9] B (heading) S 7|4 0.2 H|wa}

o] stolo} stul, 2|7 14171 1574 Asha
2 158ttt Ggste] 37 o olt L
7uEgoR A 4 gk

a5 A

— Flux gate

-

.

3 & F714ez2 Ui
(Magnetic compass)¥} H|15}] HeadingS 44
l= BEHE glof7] ¢Jal Directional gyro7} @HAF
At ZH (Magnetic north)o] ¥z 3t==
Fz)olth Flux gates= T (coil) S
A(magnetic field)o] Z2H &
]%??} AdE] Lol AL} Zoj
Magnetic fluX( e Fske A9
T, A9 d AAek= 3712 AH(soft
iron)ell Yol AAA St Aol AAA = A
ol Magnetic flux7} SaFsiA =HH A77F 2
Sh=t] WAet= A7 A7|E vljusto] 579
ks UeERWA Eok

ofefl TLRloA ANELE FE719 7l A
wof glonf gh57]9) vieko] wiol whef AR
A AA == magnetic flux= 2o)7F WA =il 1
of wheh WSk ARl A7) depiint,

a9 (b 337178 AR North) &2 1|9

Flux gatee

oo

Ju dy

‘j 2
)
mlm )

| Main drive gear || Compass card gear

| Adjustment knob

[T2! 2-140] 24&EX|A|A|7|(Heading Indicator)



1

AFE 1Y (Dot ek Eo] Heading 0908 7}
2714 ek,

— Remote Indicating Compass

Remote Indicating Compass+ Directional
gyro2 He&H+= WFAAA 7] (Heading
indicator)®] £A5 £0]7] 9I8] 1HE Aot
AEdes EFAAATINA S4E e Flux
gated| A SHH W97l tt2W Directional gyro

= A= Ul Aog AREOA 7= 2} £ F55H= HEO| 1 Zo](error signal)E HUj
glAo] 7k Am BeF CF °ﬂ/\1 HA == AEAl Aol 5 FAste] Flux gateolAl S4H 43kt
& Adf| B|sto] A}, PATH=S B}, AN F714 o2 WFAAA

g (P ﬂ%mr SEYGEas) O AT 7|9 NS ulmate] B2 A9 WA A
= %5 Yed 2 AR A A== 2} Z}o| 2 E Free mode® 4813t & Slaving control

AL 7H4 2 BR Oﬂﬁ BAE]= A AL 71 S Fasto] AALE T2 WA AREEe 2 AEs)
FA = CHE| HAH= AgAHS ARt = 2 of URIRte] wWekat Azt s A stoof gt
Ak BREH T 24| Elo] o]& ¢lsfo] W= £Ao] 4= EH Free modeol| A Slave mode® Tt

rf

Slaving Torquer
(2® or 3*/minute)

DG 1
HDG
Magnetic
NN E—
Detector Error
Signal

[22! 2-142] Remote Indicating Compass2| &2
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|

| Glideslope deviation scale —
| ToiFrom indicator | | Course deviation scale |-
| Compass card | | Compass warning flag |

| NAV waming flag | | Lubberline |

I Course select knob |

| Symbalic aircraft ] - l Gourse deviation bar |
i_ Heading select bug '[ — [ Course select po'rnt;ar_.:—--
| ﬁeading-slst_aci knob -

[3& 2-143] HS

Al setstofof gict,

— HSI(Horizontal Situation Indicator)

HSI= 9jof A3t Flux gateol 28 &5719] 4
ket Wk A|Aste HEFAAIAZ] 7152 VOR,
ILS¢] 3#A1E 2 Glide slope AEE YERY = b
YA701t, HSl= 2EAPE At g2 E

2719 91212 molei] 417 Lek vk,

A13]A 7] (Turn coordinator)

Turn and Slip indicator®] F23t A|StAlS
F5719 #AE IS FARE Aot 1
o] H]g}e] Turn Coordinator+= Turn and slip
indicator®} o] zpo] 22| A4 (precision) |
ST HEH 27 g9 F5o=RE 30°
1% 2 7101 A roll} yaws & tf HAsH=5 o
Zt}. Turn coordinator®] Ao|2= #H7|2 AHx
HU2 AFHE(suction pump)E 2HEEE AA|
A717v 2% W& o A A7z o8 4= Slt,

TURN COORDINATOR

L-( ‘-R

2 MIN.

Gimaman
H o TATIM

Gveo
ROTATIOmN

Camreo v

[22 2-144] Tumn Coordinator



Coordinated turn

[212! 2-145] Coordinated & Skid, Slip Turn

A719 w2 ¢BYYY} #E2E AE A5
Coordinator ball®]2} &8+ Inclinometer+= 7
At (bank angle)d} Yawe] vl-& #AE UeEbdt,
Ballo] A3|ieF vz Q1S w&= skiddingdl=
A& YepaL Asgek ool ol
o= Ae UErit, 2FA= balle] 5
¢ Z£9] g (rudder)E A45=0] balle] 5%
SHE % Shofof gttt

+ slipping
FellAl Hlof
of #1A

i

3.4 LI&!HHA|7](Compass Systems)

Magnetic compass+ A4 o] Z|e] 25 Al
(Magnetic Flux)o| BF-8F0] BF8RS 2| A|81= 714
L %= 3L Zhekeh WF A AA]7 0]

Magnetic compass= F83% Kerosene 8]

Sol gl WiE §7] ool A2 AH4jo] F4 Float

i

Compass card+ 7|5 7|20 &2 HERS 4
Alehs BFRAAIA 7| G B = 2 Azt
[T19 2-146]0Aef Zo] HFolA FA1Z(330) <
= v[gstaz} & off 330 57 7ISE Ve
& Sfo] Aol UANE URIRb A= 330 UE
Y= “33"7F North®] 2% Qlo] 202 A
3J5HA sh= E=o] A4 4 qlt}, "3377F North®]
QLEF Q= o= A3 Al card= 7}‘3}3] pisu

Compass £9| card THS =

oA BA == A og Ayztsfof s}u}

— Magnetic compass 2=}
Magnetic Compasst W&FS A A8k 71 7F
gt A 7] o A9k aeshof & H 71A] @2}7} Qi

v Bx}(Variation)

A= APsh BZ(FUE: True north)& A4
L AT HEE s|Zzoa sl oua T8 9
oh AP 5Eo A5 S4H WeE AU
(Truedirection)o]2} 3t A& 7|£02 =44
HFo1E 29| (Magnetic direction)z} 3ttt &3
7]19] Heading indicator= A2-(magnetic north)

¢

on
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RELURAS ELELRNY

. i : 7
iy 7

‘ Bellows expansion unit |

| Float |

| Compensating

sorews | &4

[Jawelpaﬂ]r

| Compensatingmagnet | | Filler hole |

(22 2-146]

= 7o ® St AR U85S dX|5hA] gt
A of| whe} 2ol7} Sk, Z&E} AHES| ZpolE H
ZH(Variation)2t gte, mebAl Bl8E laiA= A
oA AF&3%F True HeadingolA HAE 443
Magnetic Heading= &rofof sic},

H2P7L westo]H AHlol| A AL Hkal, At

True Horth
(geagranhic)
]

Magnetic Morth
(compass)

[Tl 2-147] BXK Variation)

Magnetic compass

H9]of| Al wijs=o] Magnetic

O

al

True Heading +(west var')
—(east var')

= Magnetic Heading

v ZAxH(Deviation)

Compass W2 A4 x|t 2p7] 4ol A st
of QAR &E7] e A7 ol AHdste =4
= 24 A7)1%H(Local magnetic field)S WAYAIA
AT} A7)0 S50k compasse]l @A A
AZIA Bzt ©]& A2HDeviation)e} ghet, Apa}
= A4 Ao YIS WA gL F37) 7|4 W
ol whet o= JIFs Wtk Hiks LA &
oJAL HHE 4= HATE AR} AH](Swinging the

compass)E ot 43t &



FOR 000 030 060 080 120 | 150
STEER
RDO.OM ool o©32 otz 095 123 /55
ROO.OFF o002 o031 0¢d 094 125 /57

FOR 180 210 240 270 300 330
STEER
HDO ON  (7¢ 20, 2H¥3  27) 276 315
RDO.OFF /74 2o 240 273 298 227

[212! 2-148] Compass Correction Card

gREE FFole A7Itdel e A Sl
Swinging the compassE & 4= %+ Compass
rose’} Ax|=o] Qlt}t, GH|AL= Compass rose?]
A3l 21 Magnetic heading®l| &37|& AEA|A,
5719 AA| Magnetic headinge] 2tolE 1}

ofstal 11 Zpolg AR, 2AHT 4 gle A=
Compass correction card®]] 7] &5}, compass®
card holdero]] &0 o} v]3) A] a1gh o Qs
g},

9o 5 & &9 &¥719 Radiogs A 4
o A Magnetic heading 120°= ®]35}aL AlchH
Compass heading 123°& H|3j5}o]o} gt}

2

Vv BZFe X (Dip errors)

AT 2718 A7) B0 @5 324 5
=l &= ARelo SR A7 A oA A7 A
° 27wy FsiR| T, 2] B23 32 (Y
off 77he AJelAl= A A5 HI} 4]
of 7WA T2A Hoh, 18ug X275 Ao
A Compass WH-2] AA& S FAISHA] Ko}
3 Floate} Card+ 7] &0 A7 W o]+ BA4ex}
o 7HE I @AE sk Hot,

— &4 @ 2}(Northerly Turning Error)

A7} LolALE 2 A7 A o] Magnetic

|

[O2 2-149] M @XIZ 123t Lead point

compass®| A4S Ak tfsf =2 o2 Fopy
7l Ee® Qe 27k WA o] k= &
5717F BE 58 g5 e s oS o 324 yepdt
‘?}%717 & 55 AEROR HFE st BE
= A3lshH JefAAlE AdE] YElUA EH
7B L Ao dA
of Wikt oA A|AsHA Lk, webA Magnetic
Aolete Bf B4 LA 1
glsto] A3t A= (Lead point)& A7 3toiof
6]—1‘,]— 24 ox1= _‘ﬂﬂ:]?‘sl— Arre u]sﬂs}ﬂ Q=
A9l 912} Bank angleo] whe} Hh=o, of} 11
e ettt Aofold nlae A9l 483 4
Q= Aol oS Sol HAHE T ok 360
o roll outdtalz} gtch 30° Q1 030°9A] roll
outS Al&tstojof sl 2A43|2 3309 roll out
stz shehd 20% Aol 310°% 712)Z df roll out
2 A|ZFstofof sl w2 A1 3]8te] 1807 roll
outdtalA}t shchd 180°0)| Al lead point 30°E A

1_.
s
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|

210°9)A4 roll outS AlZtsteiof sfal &4 3jskof
1500 roll outdtaA}t b 20°S AWt 130700 A]
roll out& A|Z&sto]of it

— 71& % @ 2HAcceleration Error)

198 Compass =2 E (Float)9] “N” FA| &
Ho Mo} gl fA=Z ol3) ZZE(Float)2)

RhE FEEY o o v @971 5=

Ft AeoA 7HE5S s, S2E(Float)e] “N”
HEO| BAL A]E ol THAo| BrAlslo] 827
Aol HBoR st sha ERE(Floay
£ BEoR sHYT G Su7) T 9%
AW, ZEEL th] e AlgE 3|Hste] 52

= AR JW &5 55}3]1 Hlﬁﬁﬂﬂ}ﬂ %‘é
l

s e o

“ANDS” — Acceleration—North, Deceleration—
South(7}&3hH B2 A5k, 744351 F&e
A| A},

3.5 Electronic H|gH 7|

9] FPuE YA Y o8t FAl7=9
b o2 nigiga A4, vjgiAg|e} A7t A=A
Ab, 7S EE 2R v H O] Ay, AT ¢ 2
5 o= Al 7o s, AYE FEe}

W E T2 MFD(Multi Function Display)o] 3+

fu

=)
d

2| A19] 52 1A o gFa)dn| et vl wste]
A H (Information), AF&3HAutomation), 714
H(Options) 2 Alg3} Z-&ofl & THS olF
w B|gotAy} G820 3L 95
A = dek, 2t Rk aeAQ
TEE AHES A3 gAskal 19
e ol olsie o)
_7,\_}_/\]—50 X]—H]/\]-—Q—Oﬂ

e
riu
s:sz

Mo 12
o ndt 7

flo o
ot
o

2

p

=)
gl
ox
ol a
rel

°
i Ju
2
)

i)
¥
i
~
4
:Cé‘
>

—

:oHOlE s A

of
il
rlr
ox

ok XL -

=
)
4> o
%0,
o
fal
fr
_O‘
iz}
o,
o
=2
u)
Iz
o
2
o3
Ll
oo i
do o @ o o

PFD(Primary Flight Display)

B Ao A= GARMINIOOO FH| & 7|&o2 Ay
s} 317} gk}

PFD& 1%, &5 W, 7] A4 5=
U= v A7) (Flight Instruments)2} &7,
v H (wind data) S 571934 2 (supplement
flight data), 3F37] A28 | FALE AAE 31
=9 o, 6“71 ZH 01] AE A (traffic) 41
& Sk Aol

Oof| A3st A O]Qoﬂ u]zng@yg A=

o

+= “Annunciation Box” “Flight Plan Window”



navl (108, QO
NANZ ot
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rhu

1
EMERG

CRS- -BARO

[22 2-150] GI000 PFD2| ZtE HA|

“Glide slope Indicator” S| 912 Optionef u}
2} “AUTO pilot Status Annunciation” “Synthetic
Vision” 5] Z3}gc},

« H]3)4|7|[Flight Instrument(G1000)]

B3 7] G1000] &2 GDCT4A 8| (Air
Data Computer)S ©]-835}o] A= Pitot static
pressure, 2|7]2%= 59| AHE o]g3slo] v 11

o} SR8 ez},

— ZA A7) (Attitude Indicator)

AA|A71= AHRSOIA S35 = 571 AAHE
HellF== Al712 G10009] AHRSE GRS77 #H]
oA &7t

— &2 7|(Airspeed Indicator)

SeAe 4Fe=® FHol A= A4 Ak
=2 Moving tape rolling number gauge©|tt,
Vspeed(Glide, Vr, Vx, Vy)& A3} YE(set)
T Q1AL 7F- AE A 62 3o ddEE SEE A

7 WlE] A A (Airspeed trend vector)

— 1% A|(Altimeter)

AEAE dFeE H AHA AV g
Moving tape rolling number gauge®|t}, IL=7}
wsk o) 62 Fo BUTE oy TES AFAo
1 %=37F WE R A (Altitude trend vector)® A

i,
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Airspeed trend vector

(22! 2-152] Altimeter trend vector

— X3¢ A7](Turn Rate Indicator)

Turn Rate Indicator+= A3&S YeEtWS= 7l

71olth, 47/sec ool Aol 75 SRR &
AT,

— 5734 (Vertical Deviation Indicator)

VDI(Vertical Deviation Indicator)s 4=2]3}3)

(Vertical navigation)2 A34& o Glide slope

HIF0| 4'/sec 012 0
EHE2} BAECH

[ 2-153] Turn Rate Indicator

Selected VNAY
altitude Target altitude

Vertical
speed
indicator
Vertical deviation
indicator Vertical
speed
Altitude pointer
trend
vector
Indicated altitude

[ 2-154] Vertical Speed and Deviation indicator

indicatore= ILS < Al 2] A2E5 lsi+=
Aol Glide path indicator= SBASE 7]4¥to.2
& A(LNAV/VNAV, LPV 5) A] 2272 ohy
£ AlFalF= A7I2A GIAG3W AH]7F s 1
SBAS7} 7182 ] LrepRdt,

— Vertical Speed and Deviation indicator

Vertical Deviation Indicator(VDI)+= VNAVE
A o AskAl AR (TOD) INM AFE V7t
oF sl <7} Yeh T o]} Vertical deviation
o HEHA g U At Hd <7t glol

A},



Glide dlope indicstor

Alhude

Vertical
speed
pointer

wector

Minimum altitude BARD __£3.890

[212! 2-155] Glide slope indicator

— 5200

— 5108

Glide path
indicator

[ 2-156] Glide path indicator

— Glide slope indicator

ILS H2E & o 49 “GRet @A cholol
© Feo] AAAZ Uebdtt, vk Glide slope 4l
57h glo® 4] tolol2E Feje] M AA thAl
“NO GS™7} Yrepdtt,

|

— Glide path indicator
GNSS =417]& ©]-8-3F LNAV/VNAV, LPV %+
= & o] A3 GRS} 1A thololEE FE| 9]
A A A7 vebdt), GNSS A% Ash7t T8d 4
S ZJAA Al “NO GP™7}F yepdty,
Glide path indicator® Full scale
deflection(2dots)+= 1,000fto|c},

— Horizontal Situation Indicator

@

®

iy F3)

,
pe
(@

[ 2-157] Horizontal Situation Indicator

@: Selected Heading

@: NAV 1 Frequency, DME

@): Bearing 1 Information window
@: Bearing 2 Pointer

®: Bearing 2 Pointer

®: Bearing 1 Pointer

@: Current Track Indicator

®: Selected Course

©: Current Heading, Heading Bug
@©: Navigation Source

@: Flight Phase Annunciation
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83710) Bxo} AIAH

[ 2-158] MFD(G1000)

HSIE= 33719 Headings 7|&2 & 3o &
5719 +=HA A& UetdF= Bl A 7 ol
G10009] HSI= CDI, Course Pointer, To/From

Indicator, Heading bug, Lateral Deviation

Ehuley,

MFD(Multi Function Display)

MFD= J¥AEE x3sto] Blgfo] B ast o

2] JRE A& (Display) Al AT A olt}, G1000

MFD9] 7|52 “MAP”, “WPT”, “AUX”, “NRST”,

“FPL”, “PROC” S22 FAEo] glon o5&
z

FMS Knob 0.8 Heiato] o]gat 2= 9t} z}7}e)
MFD 7|52 tfea 7o 8oz LA o] glo
o T4 Y-S Aol wat e,

* MED Information page group

MFD Information page group©l= Map
pages(MAP), Way point pages(WPT), Auxiliary
pages(AUX) Nearest pages(NRST) Flight Plan
pages(FPL) Procedure pages(PROC)Z A &
o] e G10009] 4% FMS knobl.Z Ae)gh

% glet,

3.6 Automatic Flight Control System
3.6.1 Auto Pilot System

Auto Pilot= 2EA} H|881112} = Modes
AR Hirele 2FAPE AEE ModeE 43
Sk 4> Q== Pitch, Roll9] ZI=& AAFs}o] Servo
= B3, Servo= #5719 AAIE A4HE Pitch,
Roll Command®} YA|3t=2 ZZEH(control

surface)S ZHEA7|= AR S w3t}

FMS inner knob# &2 MAP page

+EfEl MFD Information (page group) 2] EA| ;
x| MAP page groupQ|7F ¥EEY 2D

o ZeElo] s BREER O|EE = UT

MFD Information page & 1 &ist=
Knob2 2 Quter knob& "page group” &,
inner knob& HEHEl “page group” LY 2|
information& {4&i%}= knobO|LCh

[22! 2-159] MFD Information page AEf HitH



Auto Pilot Adleron
" Elevatar
== [EE

[Z12] 2-160] Auto Pilot System 7HEE

AEH A

(Automatic Flight Control System, AFCS)

G10009 Automatic Flight Control
System(AFCS) GFC7000]% GFC700-2 Flight
Director(FD), Auto Pilot(AP), Manual Electric
Trim(MET)®] Al 714 7502 FLac),

— Flight Director System

FD= ¥oh= 1=9t F=2 H|3gsy] s Za
3t Pitch?} Bank® &S Airdata computer,
AHRS, Navigation system=ZHE ARHE Ho}
AAFste], Command Bar &2 V'AF G| Qoll 4F

[
o
=)
rhu

FO MAY ARM AT AP
HOE APPR CPLD G5
e DO

Annunciator Panel

Mode Controller ADI
[ 2-161] Flight Director System

o[ Commanden |

Aircraft Symbol

[22! 2-162] G1000 Command Bars

Flight director command bars

[22] 2-163] Flight Director2| X|A|
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83710) Bxo} AIAH

\

ZFs HOFO] Steering cue® ADIO| A5o=2 X
Ne|FE A7loltt, FD AJAES ApF2E42) 9
AA o] AF2Em Mode Controller, ADI, HSI,
Annunciator panel2 T4 %|o] Qlt},

G10009] Flight Director~= AFCS Control key
9] FD KeyE FE02x 22 30 Ax|A|Z 4= 9}
©m, Autopilot Mode7} A8=11 1 0H FD Key
o] 7152 AR Ht FD7}F AA| &&= Maximum
commanded Pitch= +20°/—15" Roll-& 22°0]t}.

7 USZAI

(Angle of attack indicator)

o
°
2
3=
o
=

U Z}(critical angle of attack)eS &}k
o HAgstE 2 SeAE AEE QX|sk= o A7t

We7ke §37] B, BAFA) 9%,

S W] Pt WSt
w FAlolA @A
R

3.8 HIgA7|e| HA

(Flight Instrument Checks)

A
HA] ZFE o] A, Pitot

tube ¥ static port7} 9] o] EZ &2 2l5}o]
9}e] Ql=A] A slofof g,
— Aircraft record: Ha} y17gol whel wigfof

" A7 9 ELT 5ol 245 gu|=al 9l

=4 Astoiof gt

- EMAZC} BT #87|0] A H2 248 ol

L] 4%55 TE| BNIRIKIAIG PR
X

SIXt Sh= HII|Q] B 248 O[Li2]
O=A L SIYUAZ| HAZE O|F0{M0f Sftt.

O 1- OO

1o
m
L]
t
ini

BARZ} OJF0{ X0 Bttt

X
=
’@
4
N
04
Ll
o
oo
O

t5719| AL 128 O|LHQ| H|A
PIXIXINE RMEX|EH| HAT O|RO{XOF ST

— )R] O] 224l Abe) HA:

H|3) A AIP 2

NOTAM 5-& Zi1ste] weystaiz} sh= 343

(22 2-164] BFE2ZHA|7|(Angle of attack indicator)



A1) Fa U A4S vle] Y stelol

3t

De icing, Anti icing AH|7} ithd AAF 25
A Adstoiof g,

Pitot tube heater: A29YX|E ZEA]7|21 A=

Al (ammeter)S oldte] RAF AEg]x] A

Zstelof gttt

TEA: AgelA v HAY QNHE B
B 9 sk 2012 el
T5FT o]4} x}om A3 o] TEAL AY)

NI

SLA AgAJste] Qe
7Fe) A oF gt
VSI: “0” fpme 7] Ao st 7+ “0” fpm<>
A A8tA] ko At S o]8-ste] A7
2% ofefol] = 28 UAHscrew)E 59 07
fpm O & Y=1 1@z orow Hxje] A|A|Zk
= 0" fpm &= 7Hg=sto] H|gstoiof gitt,
ZFA| A1 7] (Attitude indicator)
A Als o] AA|A719] Afo]Z= 5 ol
of QHgE|ofof sk HFHZE AFE= AA|
A7]= Suction gage®] AHAAZF =2
(3~5inHg) Hioll glojof star, #polz 3|4
U2 7]A A1 axgo] flofof jhtt, A= A
S A= Fss ®ABRE H24
O 3L FA|7F YERA] gFofof Rt
A% B 5 Brakes 2H55H3lS f AHA|A7]
oF9] miniature aircraft= ¢FZF 7SR E 7}

el7ok stul A4 B A8 A] 5 oAk A2t

L= 0”7 knotsE

\

= AAlsH SHET),
Wk A Al (Heading Indicator)

WFAAA L Apo]Z= AlE o]F 5& o[
SHYE|ojof Bt} A} B A3 § dEkoR
4Q b HeadingS Zasta @

W F7kskojof Bt} o]FS& 95t &
Aol = (line up)et ¥ E52 ek
SFAA A A A== Heading®©] YA E=A]
| wstojof girt,

v Foll= 1owmttt WRFA A A7 &F LIt
= H|aLs}o] 37 o4} Zpo| 7k 7| F Fr},
Turn Coordinator:
HAE O gAlahs B
WA Sgolof skl A
2 A3l Balle 9207 Wing2 LE2
O & 7] golAof stal %o 3% uff Ball
2 02%07 Wingd UHORE 7]&oj#of

o] B3 EA} et

2 i
== 5 u 9EXO

2-119






HIgH0[=
Flight Theory




it
()

P il S
Y, ('
] 1

‘~. - /

47} (Introduction)

o] ThelollA= vld

11071 2= 2« EA
(Structure of the Atmosphere)

7] AGE AL QLA A F9]of] ML
U= F710lek W7l A pAelA AE ohE
7p20] ko el 1 JHARe] thar, A
I FAZE QAL BeFo] AeA UA| G,

7] = 78%2] A4t 21%9] AbA, 1|3l of=
=, EL 22 1%9] v 7tAR FAEo Qioh
olglgt 8 aE F AteAY tE ZIAEET A4
o2 H FAL 7He B 19| o #ast
o 7HE 7IAES B w2 2o Y5 H,
th7]ell FHE ARAO] TR A RHOZRE 3
Tk 5,000t m|qto]] EAjghet,

|:||o|-| 0|§ o||:||-
Theory of flight

1.1.1 7Hl2f et E7C

0|'J

7|(Air is a Fluid)

Tae S 7R EAE A (Fluid)2t 2,
L =

718 FASH= 7] ®aF 2= AEo] Qlo] &
Heh 2 4 olek, S ol ZAIEekE 44

713
HPE A ALY, oE W), $-2]= oA
ZA(resistance viscosity)olgtal st} HH 7} &
18 BEn Rt AT, 371k ole 1 &
715 A7) SAsl BATE HAL} ThAaE U=
oA 3| thEARE & o} o] 53 fA2A
o] EAS Hith 3719 FAI548e oldliste A
2 WS ojsfel 1) BHol,

2 A

1.1.2 85|2] EX(Characteristics of Fluid)

A (Viscosity)
AL FAI7E 322 o sk, & oEdtHAl

oel AAolth, 7o) SARAE AR £of

o AR w}, dup} 3 2% oy Fl=
g AHIE, 2 WA Al FEL 52
Al Fom, whe Ao fAl= oFal fA B8,



o
o o
N
N
~
n=)
[of
ali
-
=
ot
.Y
odh
o
N
X
N
K
k
N

oy ox
ox,

ox
tlo
N
B
N
=)
T
it
é
4
(S
=2
ol
il
2
u)
e
9

r = 1o

ol
i
2
ook
o
N
N
o)
i

a2 (Friction)

A7 =A fU FHE 25 o A8ste E o
2 291& upolgt gt} npEe BH Y2 47}
244 o A H= Aol 2 F 7o =4
Atololl Mz HEshdA EARITE,

ko) ;ctzmrh EP%’J OME =°1 HU@ # 3

oo o &

i »
. E Fl
=
o
g

H

i)

fl

e

__>,~l_5‘

lo

3

¢

2

ot

2

s

ox

H

oL
i)
N
E=)
Mo e
=
of
N
ol
o
=
=
et
o
o
B
=
Q‘L
H
e

ot
F719] BAZe) vl ofs) SR o, F744
o) $71582 37] ARl B skt WA o
% 7o) ekt el
WafstiAl G (Drag) 0=

22 (Pressure)

U2 =419 o] 4 ke s Agshe 9
ojch, FAZE A1e] 2 THiAlE AL ¢E
4 37]7} SAE, =4 ool LHsHA AR

A9 AA 2 o2 s dEs =
A= ;ﬁga}q olgo] 7)al|x W] g R} o}
£ & =7 U] o] oA H, EAle el

r
Jul

il

(o1

(32 3] 7ol EHAEY
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rfo
o

[e) [e)
AL Hor FA QI

) 7]} (Atmospheric Pressure)

7= 71 SHete 7o g A5kl FETE
FAFLift)sHA s, Sagt vgA7|E 25
ok, ti7ldell 93 We AVle 124, §%
A, +7A, ©F71ZH(manifold) YA 717} ik,

‘6‘715 o 7P A RE ARkE 7H7] diel S

& gout US BIAY $AS A 2

a9 AA 3719 &=
o, 19k 8,000ftol|A] th7

(32 3-2] si+Ho| B th7|e

o} Auto g Grolxc

7 A iAol whel =i g4t
stoz A7 oM = 2t 2de A
ok sieHolA EE Bi719h 1,013.2mb
29.92inHg 2%+ 15°C 32 59°F7} Ht},

FEH 7] AElelA 712 1,000ft oF 2°
2 3.5'FA #4stH 39 6,000ft0f A -
—55C &2 —65F9| 7]o] 81t ft7}A] LA
o=z nEgitt 7|92 1,000ftd oF linHg|
ghtt, ICAO+= o|#fgt 7| E & AlA 3
2 A5k, o]Ag A #F97](International
Standard Atmosphere, ISA) 22 ICAO F&T
e et ot B3] A5e mEdE 1%
o7 HwEI FriE7] gz B 7] AVl
FE=7)= AL

o,
Job Ok B
o 38 lo

Q

rr

et
o B X 13 o

]
AN oY

// ‘Standard Atmosphere D
. Temperature
Altitude (ft) | Pressure (Hg}. T C_) - ("FJ
0 29.92 15.0 59 0
1,000 28.86 13.0 554
2,000 27.82 11.0 51.9
3,000 26.82 9.1 48.3
4,000 25.84 T 44.7
5,000 24.89 5.1 41.2
6,000 23.98 31 376
7,000 23.08 1.4 34.0
8,000 2222 0.9 305
9,000 21,38 2.8 26.9
10,000 20.57 -4.8 233
11,000 19,79 -6.8 19.8
12,000 19.02 -8.8 16.2
132,000 18.29 -10.8 12.6
14,000 17.57 127 84
15,000 16.88 -14.7 5.5
16,000 16.21 -16.7 1.9
17,000 15.56 -18.7 -1.6
18,000 14.94 -20.7 5.2
19,000 14.33 -22.6 -8.8
20,000 13.74 -24.6 -12.3

[O3 3-3] ZA| B&C47]



719} 3% (Pressure Altitude)

71 1= #37]5H(Standard Datum Plane,
SDP) .2 FE| Q] Afct aleoln #327]|FH2 7]
¢to] 1,013.2mb(29.92in Hg)%:= 39| o]olc},
7190l HstHA EE7|EHE RO AV Sebd

4= Sl
1.1.3 37| L= (Air Density)

W 7% (Density Altitude)
5719 "= 7| Aol A 9k vlA|

2

T2A UEIEE AAkstE B 2w 2
3.2 =AAA 7] (Pitot/Static instruments)2} 4H
57 Aol AAIs] skt

Ao i3t el g3k

(Effect of Pressure on Density)

371 7k20)7] Wil YEEAY BAE 4= 9l
oh 2271 dAsL 7S W 5717 ASE

\

Ueof gt 2=9 FF

(Effect of Temperature on Density)

ool YAtk 7SS o 37 Ee R
I dhajE Ry, AR 7| dE s =7 Sl
ute} 7123 7192 o] Faxste] Wimo] AtkE =
S vz sHARE 229 Tae] mE 7Y
o] wshE T oF o] Ao weh YeErt ek
/g0 B dAste R 1wt Sk F7E =Tt
S odstejof gitt,

Az gt =/589 9%

(Effect of Humidity/Moisture on Density)

A7t 8] AL E717F 9] Azt dHE
7Hgsto] drgsiiit, ey AA| di7 3= 571
Hrh 7 527171 Z3tEo] 9lon] Fr|Hc} 7}
5 1—r;<]"— Eﬂxﬂo}ﬂi 'Etﬂ' 7=

(percentage) = ko] th7of =3+

Q— na o=
A5 (Relative Humidity) 2 UeR=H] 2H 3]
Az 371 0% AUEE, o ol £3715
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371 100%2] AdEERE FAG
5719 o] wet gekAl=t o

-

r >1F§ i}
- O—‘>:‘

=

i)

1

rir

1.2 k24 2t 213| (Therories in the
Production of Lift)

ok
N
I
o
-d
X
Mo
oot
oft
N
N
=
e

o
:?L
=
N

Sl

L Fusol & 2 7b ARgol glek, 1% Shbk

o
iy
o
;ti
A
s
rlr
OO
lo
fu
ook
ok
N
(o]
i
2
)
ot
>
o
)

1.2.1 wEi2| 232 3
L

(Newton’s Basic Laws of Motion)

o AR-Z 160099 FHol A AlZHE ek o
A RESIY, 5= QY ofstE F5to] oS
o 4 e AR ARt Bl Aflo] ¥
<& A, oAy, Adueiar 9 dRvEe s
o] IS 9] DS F= o v 5ol 7)
e i e B P 2 Sl A S L EAE= i o=
37 &R ATt ofo] 2t &l A (Sir Issac
Newton)o|tt

2
ok,
flo
o
i
é
i
2,
1
o
)
o
H1
Y
QL

A9 FA Yo THEEAY, S

i
o
ol
N o
i
Mo
el
1o
i)
B
it
iN—‘L
=
i
op
o
rlr

1 A} 7kEEE A9 Ak vhgsta 7}
3 gof v gh(a=F/m).

ABHA (g3 WAL WA): BE £F A

rlr
L
Y
lo
U
2
i
il
<
[kl
U
s,
v
A
B
o
off o
N
rir
[H



=dn2 wmsd #7148 12 dofuia, Holihe

A Sl ARl BAE Te 7Y o

717128 F2 Wolujo] 1 whakg.o
o= AUATY,

2 uja7)E o

1.2.2 H|250[|2] ¥ 2|(Bernoulli’s Principle of
Differential Pressure)

Feol 250 WAL wrEoq Y i W77} A
w Fof, 2902 423kl T ¥ 22=0](Daniel
FAAA T2 7k o
go] 4ol upet o g A Wsksl=x] APt
2ol Aol FAI(AA E2 719 45
7b S7Fetd, SA19 e fadite A B
aheict. o] Hele 37 ‘éﬂH E At
AW7h= 371859 237t

ot

H|24-0] Al HF e B(venturi tube)S ©]-&
ato] olafigt 4= Qlrt, WiF e s A HH
527} FoA A F& B2E AU oA B27}

Bernoulli)= &% o|=

P17 EEE o2 Hol ik, by
%?—_04 %&.ﬁ.ﬂqg} 71—1;]. Hog O(QE]L. T
719] Ak 3 vro 2 o= Akl Aeks] gdof
of stu(Ygn e W) F B AN 2

Banield St Sohdelok

o
nZi
i
2
o

2 7H o)) whize] 37]
55o] Yrela Hﬂf—l%OlEl o] HeEng o

22 Hgmlwk— & 59

\1
S
>
N
R
2

[T 3-4] Hisalolle F719 &
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1.3 Ofl0|= 0|2(Airfoil Theory)

1.3.1 ofl0{ =& C|XI2I(Airfoil Design)

OSi'

ool Y (airfoil) > FE717F FAOIAY B
B8 AWl Bsgos did vt
(Aerodynamlc force)o] E7le] 9
45 Qs AAE FREolt 371 o
R

OH

N
2
gi'
_1_4

ro

juisl

&2l
#ggict

olojz gL ofgS A7) g AAEN e A
2ol ofoj£ e S Rul(E7e] i) )
g 7HA] iR AAl B = o et oflofxd
o] SIHI} ol o] ZE(camber)0| TFE2A F o]
otk wle] A Tha BH okdviurt Fa
817 camber®] o] glct,

ofojsz o] oFLEO- OFA(leading edge)©]E} 3}

HES S (trailing edge)olgt sh=d] o4
Be S| wg F2a SHoR A4= Fi vt
Loz}, oozl obAT} HIHS AAsI 24
& A9 (chord line)o]2} gt}

ofolxzd el 7} A oA AfjHezly ST
o7 o] Aol= ¢ e} ofef ] Dol =

i r

(22 3-5] Tl oljofZ | HHH

T
=

epdict HHF 7&.“11/\1 (mean camber line)% A

gt Aot

o AHAEE AHA off = FetA Frt, ol
2 ok 3719 F2 1 RHEE o gIFoR 3F
SHA st Fs WAAAIZIH o] 3l w3 oFE o Ay
o] Y- Feffol| wha tfE vPEAS 7HIT,
2 ofojiz o] F-5 A% (wind tunnel) T HA[H|
oA AFE AT, E HPaFRAE D)
= dojEzds FA= ZP A, &= 5 FF
7] AHEEA ] we} o]y o] meFo] trEt)
< FEE WA= oo Yo Fej= ool
Q=3 22 527 7<l(scooped out) FEFS] ofof
?‘E’I

_llrn
mlo

3T
SHA| Bliet, =, a1k AR ePd (Kreuger) &3

14 (Fowler) 23S A2lslo] o] A5S BHL uj
ofe]zy meFo] AFPAQl o5Ft meFo g ]



| Early airfoil s _‘_’,_'—_“22.\‘
L
- Laterairfoi .
L
Clark 'Y" airfoil —_—
| {Subsonic) e
| Laminar flowaittol | —————__
{Subsonic) SV ——-
Circular arc airfoil e —
{Supersanic) e —— e —
i Double wadgal a.i.rfoil {—;:_:__
cﬁﬂpe{somc_.)l

(22 3-6] olloj=Z Y| 7

HFRA S0l Aol e FEe WAAA A%
54 27 S,

7l o] w2 ¢ (Low Pressure Above)

ofof=d o] ¢, off AHIF 2 A oflojx
dolzt fjof ol E T2 ¥719 e Eon
Z1of whet fe S} w3k 2A o, ey AR
GO ofoj2dS ofiHo] AMAYFE 7} Hes Hhe

[of

il
rlo
>. f
i
<
H

me
1o
—1—‘
)
re
[of
al
=
2
=
=)

o,
o
an
1B

oA ol 5Eo] MAE] oo £

Y&of = 9B 5 E(up wash)o] FAYSiTY

oj&fgt ofojZ U] FH} FHA WA= 9
£52(up wash)% We] &5 (down wash)2 ofo]
L Y9] FHoA = 3] AP (Circulation force)S 2

E‘— 3_7]

gAI71H o] B2 ofjofa
RS 27| 2,

o SiHo &

g7) olgiH 9] =& ¥ (High Pressure Below)
T ool o] o] AHET w5
AET oojxdd of&e FU|ZES &
HEZbol| A A Qo] o] Foj Rt} H|=ro] A
-8-5t0], oflojz2d ool A F7|EF0] A
HolAl 912 Fste Qo] APHH oojzd
I} o} Aol 8] QFe Zfo]7} F7lsl7| wiwoll
9= ol @, 2 FYol STk

3

o =1 o =
D" rlo o

o
)

o} Eujj(Pressure Distribution)

Y37 AAAES FBARIA DAY wen

wisjol ufet fe] el F717F SR grelol
th7|gpuct whe !

A} 7] okie 2 Ago] 9}
£ S Agteh 9 SUwa ofe] ¢k Hol
= A7l B W oo *“71% 27)
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Low angle of attack

(22! 3-7] ooz ol 22 2HH2t AOA W2 CPO| 3t

|
N
o

T o] AAFAL Bl AU YAFNHS
O WSZo|A] GO o] Fohl i, We WE
ZolA 12 olFaith, Wi 7o) AAA &
dZAL Wz sl uhe U Re] ke %
L 3715120 1ol GaFE w7 wge] el
Aol et meis e Fast 43719 3 o
spa B3 2EHE deEHe Wkl o
) 2495t

of o] £ o] EAJ(Airfoil Behavior)
oF o] WiAjo] ofjojazd Siwy} o} Abo]9] QF
g zfoof|A] o] Fo|Rth= 7HASE ARAIREo 2 A

57] olgiet,

Qe Hol7h 71 AL WA AW Bt 3
717} ol o] Siwtat ol AL Te) SAoIA T
wtha 4Asha, ool £ sinto] ofient AF
gHo 27 Bield W ALE o5t

of) Sie] 2= ¥7|559] £r7h 1 Hefof g

o]},

o= ool fof ol dor} 22 AP
@M Feo] Atk AMdE 7HAAL A E
+ ek fupshd tiAE Gl ollolEd e Sid
I} ofiel o] o7} ZFol ke £ Aoz} A3
a2 Qlste] Y Apol7h FAYs] miEole, oo

=
st gL wkezko g2 4wt



[0 3-8] &7 & 27

= 3719 e (A Third Dimension)
A&7k A1 €] —}_"——4% ]01 o] SIHT} ofHHLS

o, (2™
3-8]

o] 2§ J7l £ 2850 (tip vortex)2t Eel=
A ES AARICE 2850l odojzde |
Ao eEl= Yelsgs A doj2d F

-

FEFH Z7HE Zafelth AAAES ot &
=59 STl vi-33t7] il AR WS A

0@

1




|
N
N

o™y
Y, ('}
N 1
[ []

N A

21H|H & 827|0| X3t 47HX]
(Forces Acting on the Aircraft)

oo

il “Héﬁ 71 Elo] Qi

2% (Thrust) — F37| A, &2 Z=249 &
£ Aol A HAehe Fog P dor
AR 7= Foltt, o= g vigpggo s 2hg
ahe Uuk Ao g g0 ARt HeYstA 28
Ei=g

e (Drag) it sl 2Ea SR o

i, 3 5 < Wafst
= glo] Hr}, gL dutzoz 2o widgal
%‘W%(Relatlve Wind)2} 3 eystA| 2-g-ghct

H|°HJ-|' o|'-l— G|o|'

Aerodynamlc of Flight

£ &gt Aolot, 74
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M (Mach number)
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$9o] AWET, Mmo LIEA 4= A}
(compressibility effects)?} fluttero]] HreEch 12
Tt wers, 24 st £5

2ol 43
A3, ADEASE % AT} BEY S

(0]
=

lj

o

pressure)©| fluttero] o8] WA= L2 EA|

(structural problems)S Q

3 A== FAFH(Mach Tuck, ailero

or buzz)Ei 2EAo] fasE A
=

FAto] o3 @

upshe o £%
(Mach Number Versus Airspeed)
&0} npstarr) o8| thEA] o]dfjeh= A2 F

281}, o2 So] AE &4 T A% SEL
TEo] Aol ue bl mstolop gk 1

Lol F7h= 5719 ket ot 2= 1
o] AE &F¥719 ¥
FA7E 558 whEole} 7HYSHH o] 7] s
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o7 vt 2FWe 9%, E(roll), f(yaw), F
(axis)ol| #sto] FF71E AUk oA U
Z(aileron), dz]H|o]E (elevator), Tl (rudder)=
EZoRgtt, F e B 2 fA(tabs), 9
(flap), 23 U= (spoiler), EHA(slat)o] I},

L de)= 27h 9] sl (upper surface)ol| =&
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i)

= s fleiA AR
tiztel e, i:‘TE?——l
_L]E HEHO]EL(Speed braker)= A}

e

(landing/touch down) -

o7] HsHA FA] ARGE, Bl F

7](Jet transport aircraft)= 2+

HES 7L oy Ee] 2He et W Y
N R 2717 EHell Bashy] wfite] Algte
o}, E&(conventional) 27]9] o P& 110
A ge] SR (wing twist)S THET) o]t o]
2 2ExUYE F7HH & AEES WEY] 96
A ol def &t o] xetste] ATt

AE 371 F 9 o NESL} A&
HPZE o deE g A T1E|al qFEe] 114 oY

-~

oulboa'rd wing

— _
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\

2 & 3 42 7RI, o]F Fofl EHE FUL Al flap)e] 2302 FHof Zo|& AMgd uj &2 o]
(retracted)oll, HZE o2 AFeH o= A& o}, o] BRI L e ARG =gow 7] EAl
gl Aol wEA 2 Aol 2 =HAY, Hd FEAss ADE S 2
5 HEEO] AHE o, 1% ofldeE Alo|=d Aottt A £Eol|A] 500 E Al 53} Ao}
~xAYE $F of|UHE Ato]=9] S AFs) T AE F3719 &5 7Hee AR ES &
I Folo, GIi7F Wolx|A & Aot} Ax et 7] EO] Wzt FasHA & Aolch 8 ARy
~HE BYo]a® ARYEH, & AEERE X3 2,
AHEE 4= Qi) Axde|r AvjE Heo]a® A}
SEH, B AESE AHE 4= ol tHed Byl - 2 CG WY
(differential type)o]2tH, Ax A= ¢ AR EHL =i el
Sl E oA 2 Zolrt, ATE Byo]a7t ALg - Aol 9] T2 7He- H9Y] Agt glo] A
g o, e erelo] obd Az A7t AbgE A I 5H 3ok A g & Ed| WslE
ol o U ES TR %S Aot Folof sh= 5
S71559] B4 glo] & whgztel Regd A - F20] EY 3 {4
&5 A7) SJeiAl, Bule] e BT|EEe & Rt
w2HE A = e FAFL 5T BYE 7t o] 8+ 52 ¥t =% Y T(horizontal
Ak, o] meFo g F7] BARE HAA AlRtste] stabilizer)2] AH&-ell oJsjA FFHHTt 14 e
HhEzto] Z7heEA HAA O R gro® ol A 27N 571 (fixed tail aircraft)] & EF ko] ¥
ot} St & daulolE vhsg a4t o]  ¥E
14 g7l Faste o]gA fixE e & o, A9 &2 Aol S T2 WaFoR
ZHAQ] A& dorn] FHHEHY AHES ARt wo] Stk ¥l 7heeh % g EYo W
A, ol F7]3F0] B Mo drtRe AR 7t ZALEA HARlE o] Qlet, o] hyuke Az
(curve) F2-& 527 tA] §7] wjitolct, o] ¥ HloJe R}t au, weby 2 Z4=E FHY art
71552 T A X9 vt 915 wHO RS glch, o7& me] Kol 9 ofj2 A FA1F
g A A E8A R Aol o SHEH (streamline) &2 & o]A| gttt W3 753k 4=
& AHgataL A A (L/Dmax)E S7H1717] YL 2 HES 2Aee AjHolE R & b
oA, e 71550 B4 glo] 2 Wk A AEES o 4 QA A= ] Qlt, o] Hg%
7bAof dith, aEBE okl &%, &3, S92 °] < 7ML Qs 7ol AejolE = 1 mEd
5, 4, A5 el A% Aed FAe AT N g7 et 2k Jel auprt Ao oE 7]
o] oltt, o] A= AAZH WE ATHH o= & AEZET v|iL A, WY 78 43 e o] &
tlets, il oFe SdE(high lift trailing edge oA =2A| 283t
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AL G719 2 Seet 27 R, 25U
gHol7] $aIA Ba P 2EA Puct 2
S oleh, webd 2EWE 714 B gore] 9 g
9= AT 254 odolq AESS 2ol
Ae Bas Zwet A4 2FAe) 91X T e
ABE B 29 U9 £ Ao 49, 2EH
2 SHolt AL MEUHOR 2T Y2 SHol:
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£
N

527 S

At 73

Center of Gravity and Balance

1.1 37| 22t s 24
(Aircraft and Performance)

571 AdirALt A&

22719] % FAE Aol BN 5 e %
A} gy7| 29 A4 (Structural strength)
of et gexitt, A& S0l 7] FA7F 3,000
Bl 5717 AXeguEgs ot A, 9
3t ofg2 FAIe FYg 3,0003--=0] A9t 60°
bank angle® $BAMIE sk ¢, AT ke

=9 01:@]0] a3t Hoh ol A dl=
I9E(6,0003+-5) 9] 81 (Dynamic load)S 7
ol 4= QIS AAEofof jht}, ¥ #4257
A THRER Jses dd=s A4V 4
SIS A 77F B35 (Normal
category)?l &37]= ol FA9 3.8, A&
(Utility category) a+57]+<= 4,48, =7]|(Acrobatic
category) %37]= 6.08}7}A &} (Dynamic

6.
load)& AT 4 =5 AskaL gleh

oR 7Y 2

l‘

WS
9 s} 58 SR B W 3
37] B Wske #
7= st RAZ 37

L o]

=D
O

o} SO GFele Z7HA7)7] 9loh Smeh wa )
FhAck . Sl nﬂ;ﬁaol ks

FAZ S7HEH

- o|5Z FI%t £=F F7HAHCk sk 1= ISt
of o] A7t AojAiet,

— AA1%5(Climb Angle and Rate)©] A5} o},

Y53t (Service ceiling)7} RolAItt,

221 (Cruising speed)7} ZA% o},

2](Cruising range)7} Zro}xlt},

(Maneuverability)©] 7F4A%t},

Z=7F S R Qlete] 2577t

E

|
)G o
ol o

I
)
ot

_‘N_‘,

il
Q4 off
> 1D ox

o o &
o

[
o N

iy
M of
N

o

A|(Landing gear)®ll & dt&©]

O
J
(il

XL

1.2 gt27| BAISAa ot M(Balance,
Stability and Center of Gravity)

FAFA AR e T4 B4
(Longitudinal Stability)
57 FASA YA= B3Pty A (Stability)

= 243ste "W 8% 840t T4 A



(Longitudinal stability)e] =

5] A& Eo] & QF Hn, o]2bg ATl LHE JF
= U 2R H|FPokd o] HZeh G vzt A
3P7]19] 22 YA (Longitudinal stability)S 2
z“(CG) Aol FA

5l 7lo] ofje} shgo) &

gohe A FB71
TH(CG)9 A= 1L
Alek A of w2t tﬂf‘il’%
FATAHCG) S fA7E v Hﬁoﬂ New
7] Z157F 7P A AL v kel 9l
FAYA FE7] 2F2 sk Eﬂ Ao 2T +
o E=

olet. A7) AR G

5
(CO)Y YAE FHo 4] 4(Center of Lift)EE}
olo]| o] HAIE= Nose Down force?t =H et
IH(Horizontal stabilizer)o|A B == Tail down
force(Nose Up force)Q} #38< o|RLE 3}l )
o} 7] FASAHEY $1A dZel W %= Nose
S0 A GARE Tail

down force(Nose Up force)?] Z7]+= 37| &=

Down force= 38}37]

N
Fived dependent upon airspeed
. Nose-down force
independent of airspeed

(23 4-1] 88712l 5

1%
o
2

\

F5719 FASA 34 A
(Lateral Stability)
ARk o 5P17H 24 FASA 1A (Lateral
+ & AAFSIA] o=t 1y 7]
9 Gie] ddmEA(tank)o] JEHFS thE2A F
AsHAL BlEY Fofl AR 3 Ay
AR Ay e @%"71—4 A2 g0l g

CG position)

oo
=
i)
e
N
i
=
19
E-“é
E:
[}
S
=}
5.
B
g
g
m o
>

ol
rr
o
o
2
pu
)
30
rr
I
lo

C
=

-

o
&
i
o
=

L E|9] U7 (Swept wing)d37 79
E3% (Fuel unbalance) &7 A4
o= S vzt vEEE7e] AR (Out board
tank)E AHESHA Hl= Afole FASHY 9A
7t gko 2 olFalA Hal ool A& (Inboard

E _
ofN :
2 o

o

jES

Additional lift and drag
Empty Full ‘.
L - r -

L

(33 4-2] 3712 RAS YL & oYY
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Outboard fuel: tail heavy

(A2 4-3] 252} 37|19 RASHY ?—IKIQF orgd

S FAIsH] Sl el A9
schedule) 2 Al &ls}tojof st}

eH(Fuel using

I IxA|OI _?_Iilgl- ol‘.|_7| M
EH3HCG and Performance)

iy
O
9|

0|I' 0°|'

F371 FASAY X7 YT el d& 7
P71 FATHY X7 YR kel $1xE
(19 4-4]9t Zo] 3371= +3 (FHI ) ©]
7] Y3) Tail down forceE 57X oF gt} Tail
S7HAZ17] S1elA 2F AR 57
ZHAngle of attack)2 Z7}A|7]
Al g}, wezkol 2718 Tail down force?} Z7}
Hibes A2 =32 (Induced drag)e] 7=,
SA L} e weko 7 A3k tail load7} Z7}E

o] FA7} F7tE= AkE 7HA LA Hr

o
o
7

)
-
=
-

down forceE

1/\2 = Hlo.
TS = -

Insufficient elevator
Nose-up force

CG too far forward

[T 4-4] &S7| RASHL LIx7F 4R oll U= E<

Insufficient elevator
Nose-down for_c\e

ESle e

(32 4-5] &37| RABS YL X7 HF FHoil U= B2

— 015 A] 7] 7|57k FAG Hofo] Lol
2 O] SEE7F WAL o] & A7t Hojxidt,

%4%(Angle/Rate of Climb)©] Zo]=t},
SaLE7E Wolxit),

7] &@so) dadr

412 (Stalling speed)”} 57HA T

7] 7154 (Maneuverability)©] 7%t

O

|
s?:

/E)]-

|
U
otk

|
il
off 1B o

T

|
oot

37 FAFHY AA7E T Al U B
Y37 FAFHL A7 YT el 9 3
ool Sl 9k 7] el oS

Fe WAL 53] F719] 7197t wel S3A A



GgerTel A

5 Nose down forceZ WYA|7|A] F51H A

> ol
i a{m

ot

SAZHY A7 U o] 9= 7
o sl A

— Autd oz ot Ao| 7hAEW 13k B3P R2t

BN

=
T
_l
é
olN
jabad
2
n)
01|
ol
=)
H
£
(m
N
S
2
2,
p)
2

« 2% (Controllability)

242 FYAHE M7 AY Yok B34
HE ¥E ¢ e, S v AHE veol d 5
U TS Yok PAT A2 A= AR
AL 7HA] AL ok

« 71%-4) (Maneuverability)

71642 YA Hd S Al 2AE F

1) GAMA(General Aviation Manufacturers Association)

\

3 ) G717t 2B 2201 HAES U
o}, 7140 AFE vAE R4k R W), %
Zwo] 9)x 27)(A), B9 FxH B

(structural strength), ¢l%l

1.4 37| 2ASAL| ALt
(Computation of CG)

1.4.1 02| H°|(Terminology)

— Arm(moment arm): 7]&A(Datum line) &
e 3= YA7HA]9] inch= 4% 3 A
gl2A 3hEo] 9IA7L 7] EY Fof qled
(+) Sl Qo™ (-)2 FAJHT,

— Standard empty weight: 3F57] 7|49 &
A, AR FA, FE719 g H Ao A2
ol ALA R AREEHE AHY A, 7Y
(Hydraulic)2] $A, AHEES o8, Yo &
A& Tt Aol

— Basic Empty Weight: Standard empty weight
Oﬂ H =7z o] 2] (Optional equipments)2t £

24| (Special equipment)®] FAE ©gt 7l
Ol‘“/}.

— Licensed empty weight: GAMA"7} empty
weight®] FOJE Wel7] Ao ARE3SHE 7Hd
o7 of7lole 7] 7IAY FA, Axe)
A, AFES A&, undrainable oil9] 742} 3¢

5719 AH| 50 ZAE = AH|(standard

(
A
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equipments) FA L FA 2l AH](optional
equipment)®] FAE Bk FAloT},

— Pay Load: 57213} ok&9] #A1& vt A

— Useful load: Z2FAN, F2FAN 57

FAE "t Ao AR 7hset A=
oil®] #AE HI Aor AY 3&FF
(maximum allowable gross weight)o|A] 7]
22 (basic empty weight)E # Zlojc}, o]
Aol AdtelE(General aviation)of|A ARE-
&= gofott,

— Maximum ramp weight: ©] ¥4+ Taxi
weightZbale st=t] 37| e 2FAR}
Aol T5stal AEe SE2 AR 357
O] T FAI=A o o]S5FE At

— Maximum takeoff weight: |t} o|& 3]& =

2FO 2 Maximum ramp weight oA SIZ A]

., AA FE(taxiing), A& run upol] AR %
ARE W FAo|

— Maximum landing weight: Maximum
takeoff weightof|A] B]gY & AE ?1_&9] =
AL ALt Aer 3F57] 254

of wet 2 8§ 25 T2 Al Te

_I::.
ofr

=9

, drainable

[& 4-1] Standard weights

Gasoline(AV gas) 6lb/US gal
Jet A, Jet A—1. 6.8lb/US gal
Jet B 6.5lb/US gal
7.5Ib/US gal
Qil Oll 1Quarte 1/4gallon0|B2 A=
187502 20|},
Water 8.35Ib/US gal

i
o

— Standard weights: &57] FAFA2 A&
T517] flsf 2t FAE gk flgk 71
G2 ole},

— CG(Center of Gravity): 3&7] A7} +8<
O|F= AYL R 7|0 E BE inchE HA|
AL B MAC) 2 %= #AIE T

— CG Limit: FASAH ] AE Uetl= Zez
FAEA S f1x1ek Hel= 3-8 91(CG Limit)
oftfol] lojok g,

— Datum(reference datum): FAIEA12] ¢Jx|ut
Arm®| YA & FAst= 79 7]EAl ol

— MAC(Mean Aerodynamic Chord): €719
571984 E4& d#st= A1$14(Chord)
& ot d7) d(Leading edge) 1A
(Trailing edge) AFo] Zolo] FFAHL o]e
e uteict BAZAY] 9XE MACHE U}
Bt 7] = gt o,

— Moment: 7|22 5E Zole} FAE 53t

A S & pound inch® 3AJSHC}

— Moment index(or index): ZHE2] 712 100,

1,000, E3= 10,0002 2 Ve g o]},

1.4.2 RAHES AL ALt
(Weight and Balance Computation)

ALt #39] 710 E

(Weight and Balance Theory)

E2FES 7] FAS 282 A Aol
o] 2714 7] 2AtE & 21°1°F Qe



=

GG
rangs .
Fwd limit Aft lirmt
Datum

R

.
—J Moment = 700 in-lb

b

< -l
© ) AmZOT T
Ib

Sta0 Sta 70

(22 4-6] £37| PAZA| ©

« F571 T FA(total weight)= 35719 B4
HE oA Q7kel Y 8SHS 2siA=
. FAE 23 Hs A9 FE7]ol '

srk
B 52, dm 5 g7 Y s185 olE

m

- BAFA9] 914(CG Range): #5718

d EL POHoﬂ BAE WS HloluAe o "k
L [¢]
e e

2 ﬂ%ﬁﬂ il 917 WA o) A
o] 3185 W] ol FXISH=A] BHelstolof g,

)

FASAHA
FE7] FASHS & MomentE &

grolek. webd G2 T3] $lsAE

of) 21851 Moment®] gt Qotof g

FAZ U
5% §%7]

* Moment:

sYlEL 242 A7) B9 2712 veh
2 49 A717F A9 AR obyzt 7
Aol BxAbeol] webd FahAt, Z, =HEY 2

L A O

.

1l

71= 7124 (Datum line) S 2HE A7} 9= 2
7HA 9] Zolot EA9] RAE
inch® IAJ3ic}

35t AS & pound

« Arm(moment arm)

71ZA (Datum line) . 2EE EA=A - 3}
=9] YA7HA 9] inchZ S4% FH7AY=A =
o] 9JX7F 71 ETt Fol LoH(+), kel 9l
H ()& FARI 749 A= 7] Bl
U A2k whet gepau A o= 379 W
Qo] ol WHLES] A4 ghol (+)7} HEE shol

HHES ALbst= b H8E 4 e 2AE £
SRy

. —7—339,] -‘?—JE]

ofeff A FA 1005-2=9] (A) A= B3R
o] pivot point®] §&of jx|ste] FFAE
A AR (Counter clockwise) 22 S AA 7| =

(DS A7), LEF| 9l 2007H->=9]
(B)EA= AAWSFH(Clock wise) o2 3| AA7]=
(+) o] LAz}, ofuf (A2t (B)olA HAE == 3
1:}\31 .lﬂo:] UHIH J}Oi Oxl
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(23 4-T]oflA EA(A)fA EAE= &
100 % (—50)=—5,0001b in7} =™ E|(B)o] W
AE= BHEE 200 x25=5,0001b in7} o]
Aols & 2 WES g2 00] Ho| ¢3S o]FA
et

e r{r

s HATAHAE 27

f19] 183} = pivot point7} FJA|A] &AL of
2 1™} 7*01 7|EAl0] U] gFEo) $i2|E

ivot point2] 97|, & FAFA

=3
EX
ool
filo
3
FlF
3.

Fak ke
HE

=
=
=

2 gop

% FAR e ol 712

omNE WYL ot 4 79 Az}

ol I A& Hesid FAFAHY A=
7)1/ 0 25 110inch7} H=2 4o 9},

+110

[0 4-8] RFASAN 57|

(& 4-2] 28 1-72| RAHE ALt Zt

2AH(b)  Arm(in)  Moment CG
Weight A 100 50 5,000
Weight B 100 ) 9,000
Weight C 200 150 30,000
400 44.000 110
« ZAZA(CG)E] At

FATAHY A= e HHES Fo] 0] He
Aol CGo A=

Total moment

O 2 2 4 e,
Total weight e

CG =

2] Yo FAZE HE [ FASAH L] #H3t

o] 9271 WskH Armo] Wsko] 285k B
HIES] 2717F depde}, FAZF dAsheha 73
& o EREZL e FASAH S A= HsH
ot wpeha] 23 9AE 3] YA WA
EAY 320 FAVF HE we A2E FAFA O
HAE Foto] 270] EE= M Wel A=A
efelstofof gt

(2" 4-9]1A 2=(B)E &2odH A=e 77
Z49] A E 7|20 REE 72inch A& A
50inch A& o &2 W7stx} shH

O3=EF(A)Z st BHEE 100x (=50)=

~50001b in
@ ()R ¢Ig BHlEE 200x50=10,0001b
in7} o] @ 8Z£0 % 7]gofx|A Hrf,

® T FEE S5 AeiA S=B)E ]l 2



Before Weight Shift

100

Datum
&
=
-

[22 4-9] 3t=9 ozt

HE 7} —50001b in7} E|o] & ZHEQ] Fho] 0
o] E £ Q2 9RO 7 27t}

@ RHAIEZE =50000] EHE= AHS 200%( )=—
50001b in®]2. &2 Zo|= — 25inch7} ¥},

© w2 Az FASHY YAE 7IEAe®
8 50inch &= Aoz ¥ sty s 3t
E(B)2 YAE 7|EA 2 HE 25inch H+=
A o2 gAoRT,

- 8] 9JX)9} A} W
of 915 Ay
ah2o] oIx|e AT WS o 28
A el 12 o= 73 4 gk

o A=e FASAH

AT

A CRT
371
AFHE
9]

=3 =A|

3kF (ACG)

%] o] ¥zl 72
TASA o] Wl (ACG)

S BAY] FA < &7 BA| $17)¢] BigkE Az

F571 &

OH

A —

Datum

After Weight Shift

wAkF S A9 72

T A x8A S| H3H(ACG)
w0k & =419 A

Yol [T 4-8]9] A& f19] 422 Fof B

O FASAHE] YA st & uf FAok g
A9 Adl=

wAF & =42 A=

~500x—(72-50)
200

= —55

—55incho| 22 A&} 2] 80incholl A A%
S2 5binch WHE o|FAlACF gt wpebA 3t

=B Mz 1A= 7 S 25 E 25inch
7} == Aol Ht.

BE 9%
2 —55inch $4< HH FAFAHE &0 =2

22inch W& o] 5%},
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200%55

ACG)=
( ) 500

A Y4 (Mean Aerodynamic Chord, MAC)
MACE <79 oA (Leading edge)d HA
(Trailing edge) Ato] Zo](Chord)9] H#AH

g ol Hew BUF FF I3 S4(same

RS

o
N
N
)
o

aerodynamic characteristics)& 5
At FEE4 ‘@(Center of Lift)e] A& 1%
HAERS AR
s7] 4ES e 1—1 Ae BAZA 9}
MAC®]| %= LERHT,

F57] AR A= 7|24 027 E Leading edge
MAC(LEMAC)¥} Trailing edgeMAC(TEMAC)]
2ol Algate,

MAC = TEMAC-LEMACO|E=E [1§ 4-11]°f
A MAC = 206"-144" = 62"7} =t}

CG2 Y4215 % MACE 47| $J3)A

CG — LEMAC = Distance from LEMAC
161"-144" = 17"2

0G9l $1A = LEMACRZ R 17" Heoj 9lct

CG % MAC &
Distance aft of LEMAC X100
CG%MAC =
’ MAC
ojlmg
X
CG % MACS- 1762100 = 27.4%7} ©t},

Leading edge mean
aerodynamic chord

Trailing edge mean
asradynamic chord

ape

[O& 4-11] LEMACEZEH CG2| $IXI(%)

1.4.3 HIE A=Z fist &37| RAHI2t RAS AL
H|4HDetermining CG)

Tables o|-§3t] FAFA Y AXE Fdh= P

[C1% 4-12]9}F Zo] o= 5719 7A &x7t
the o Ao FAFAY A= VA e 2R
42.47inch Q2% Qlt},

Basic empty weight 3,404lb
Fuel(140 gal) 840lb
Front seats 320Ib



CG limits
320 436

Datum

L]

h 4
I

100 |b baggage —15

|

e EWCG 35.28— 4
|

Front seats +37 ‘

Fuel +61

i 2001 MAC =616

2nd seats +75

........

3rd seat or baggage fimit 200 Ib +113

(23 4-12] RASH ALt of

Row 2 seats 310lb
Forward baggage 100lb
Aft baggage 90lb

[E 4-3] O3 4-129] 2AHIZA AlA Z}

ltem Weight(lb) Arm Moment  CG
Airplane 3404 35.28 120,093
Fuel(140 gal) 840 61.0 51240
Row 2 seats 310 750 23,250
Foward baggage 100 -15.0 —1500
Aft baggage 90 113.0 10,170
Total 5604 215093 4247

o] AXl A= CG HHE UEtY= ChartE ©]
&3to] CG7}F 31811 Well l=A Felstoiof gt
t}, 3F57] FA(5,6041b)9F CG 42.47inchES A2
ol Thub= Aol CG 3-8/ Woll sloms 25)
| 73tk

ol

[*]

CG 42.47inchE % MACC & 3HAksHH
CG: 42 47inches aft of the datum.,
MAC: 61.6inches

LEMAC: 20.linchesz} 3}

CG A= LEMACR5H

22.37inches(2.47 — 20.1 = 22.37) Fel qic}.
°]= % MACE 3HilsH

Distance aft of LEAC X100
MAC

CGPMAC =

2.37X100
= =36.3%
61.6

5,200

4,800 4

4,600
/ 5

sacol |

Weight (Ib)

4,200

4,000

| S SRPE RN SPA R N

32 34 36 38 40 42 44
Inches from the datum

(33 4-13] 23 1-12 2ASH ALt 2t CGo| S
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Graph ol43}0] BA541e) 9418 Tk W Paggage A 100
= = _ Baggage B 50 Ib
ohe o] oIS AN 8710 RS} RARES}
] TOTAL 3,027 Ib
£h33} 28 1) Graph olg3lel TAZH 914
g ok WS
t}2-9] Graphol|A ZF tem¥E 2 FAIE 45}
Basic empty weight 1,874lb e Aoj|A olgl 2 Ag oAsH mulE s} L3
Front seats 300 1o ZIth, CG Range chartollA & FA%} & ZHES
REAR seats 175 1b _ . _ o _
AZdsto] gk Hol 518 9] Woll qlojof gt
Fuel 528 Ib
Load moment/1,000 (kg-mm)
Q 50 100 180 200 250 300 350 400
550 L1 1 1 I | I | I | e ] I J 1t 1 1 l N I . | l 3 b A0 S I B [ | I. B N U l 250
86 gal max (333, 1liters) =
500 80 (:m.ay —225
450 70(265.0) |/ — 200
Fe 65 gal reduced B
=175
350 =
60 (227.1) E e
300 =
50(189.3) C 195
_ = L=}
% 250 f Pl =
=) / 40 (151.4) = : 5
2 / =R g
- — =
. 7 =
— -
150 Loading graph
(/ i 7 g grap -
50 (75.7) =
100 /A = __50
L {3%/ Baggage (Area *A") (100 Ib max) -
| | | -
50 —— =
Baggage (Area “B") (60 Ib max) -
0 I I 7 | Fon
0 5 10 15 20 25 30 35

Load moment/1,000 (Ib-in)

Note; Line representing adjustable seats shows pilot and front seat passenger CG on adjustable seat positioned for an
average occupant. Refer to the Loading Arrangements diagram for forward and aft limits of occupant CG range.

[ 4-14] GraphZ 0|&% FAEHC| HUX| Al



Loaded aircraft moment/1,000 (kg-mm)

750 950
650 | 850 | 1

1,150

1,350

1.550

050 | 1,250 | 1450 | 1,650
3,200 Lt it I | L 1,450
E
3,100 N : 1,400
H
A A F
3,000 7 TT 1,350
20| (R |/ :
el E 1,300
2,800 /
A 1250
2,700 / E
- / ,j 1,200
2 2600 / ]d E
= E
g ] 7 1,150
2,500 E
= E
S 2400 / / =110
w y E
E 2,300 / E-‘I.USU
k: / / F
2,200 / / F 1,000
7 E
2,100 1 / E gs0
/ i
2,000 : F 500
1900 . F
/ = T sso
Aoy LRz |

.'I' 11 1
55 B5 T8 B85 95 105 115

Loaded aircraft moment/1,000 (lb-in)

125 135 145

Loaded aircraft weight (ka)

(23 4-15] RASY 12 5

o 3719 A9 F

9] ol glet,

As

Al
f=i

gule

o 914

0|5
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2.1 827| Mso| HMo|(Definitions of
Aircraft Performance)

ol ZRAS 7EAV1L B 18 Zaad
2 Basto] 1 WAgo
A7

T P L RN

sk &kol o8l 33933l 3 (Aerodynamic
force)& WIAZIA =o] A 3 &=
(Lift)2 57] H2E Fafol= 32 (Drag) o=
Brdl=]

Azl A WA= 3182 F27]7} B3k
g 7]2231 o]t}

P37 e 7] FAL vl (configuration)
2231 tf7](atmosphere) 9] Aol whet 878 =

33 Astz o] g (EH);L]. Frarodglaio] &S vy

Braking friction -
WTWWM:B:#»%}M L LS VR AU D e R 0 |

(23 4-16]

B
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Aircraft Performance

o
i
v
ru
X
==
ro'

s ‘oqa M wape| 27
BN 27171 of

o) = =\O
oL, Z‘I]—T'l_ o)= o]‘l"’_“

-
O
of4
N
o
)
ox  oflt
Hu)

OEQ-I[: re

J

o ‘Ig

L <

‘:‘_] =

ot A

23

o oM
o
A 0

e
ox
et
=
H
o
e

=5 FARA 7S o
3l (Aerodynamic force)

= (Required Thrust/Power)?] Z7|2
Uepd 4= 9lonl, #A7 el 5o ol gel /o)
2 (Available Thrust/Power)?] 7|2 UERH 4=
o

ATt

meEL e

o
o
ro

\
O
—
o 1% 18

o)

§37] Aol BelE fof U £E9 A9

20{9| Ho
- 2oy

Y12 oEst I/ L5 BeHoR

55|
r 4
]
>
32,
rlo =

=¥ 224 (&)l Bofste &7
FE Afolo] WA FHor w3 Aot Ee
A s 7Isste o 283 AdeS =9

—~

ot
flo
N
o,
>,

physical quantity)o|2kal b8 Eg]
ZF 3 AT A 7] Tl = e 4
P79 5= oldfste ° Za
22 FH(NEWTON) 9 &55 2 o
(Bernoulli) 2] o] Slct,

ot f%
I
4r

o



+ FE(NEWTON) 9] 2% 1%

AR @A) Ha): B0l 7kt 3lo]
B ARG B4 SES @),

Ao (Fhsze] Wal): BRl] 9L 2 BH)
M shat Flo) Hleaha B o) Wkl vy
#aict, o2 #4102 ey

gle o

« H|24=0](Bernoulli) A &]

19 20| 2715 &
obA|aL, Hitj= &£2lo] Za
e,

Fo WAL B
AslE B9 old) e

« A (Work)
EA4o] 9(Force)& 7Feto] A7} o3t Aits

o (work)ole} g,
Work

= (Force) x (Distance)

« =2 (Power)

AR o] FofA= L ol

\

o S0z EHY
Work — (Force)(Distance)
Power = — = -
me Time
Dist
M = Speed o] L=E=4
Time

Power = (Force) (Speed) &+ & 4= 3\t

=]
g
s
@]
=
n
]
g
@)
=
@
3
tlo
o
oo
e
O

J. 2tE X 1vtEl (horsepower, HP)=

5507b - ft
sec

o gaien,
9] Thrust(pound) & horsepower+=

(Force)(Speed) _ 1V
550 550

THP =

o] A9l T9(ft—1b/sec)E knotsE HAFSHH

=325

TV gxors
325

(anots =

wetd THP = 7} ey,

TAS)
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2 E (Moment)

off FRo| elx At shte] Bejguyt of
Vet Bejare] B Aleol whebx sl el 4
ofel oz A7,

Moment 2 7] = (Force)x Moment arm ©|th,

Z%7}control stick(yoke)]# ¢ (rudder)= 3}

[¢]
3719 AHE MBI S G BHES ek
s

g37) A5 BAEE £=(V speed) 2] A9

Veo(Stalling speed in the landing
configuration): ZH A (landing
configuration) Fefellx o] A&&ES Tan
ErAlo] 21X e] A% (white arc)2 FEAE O]
U= oFEHER (R A& E) o},
Vs (Stalling speed in the specified
configuration): 543 7] e (Lt
Aoz o|F AH)ollA A&EEE Wk &
Al =40] U3 (green arc)2 FEAIE 0] )
ofH (X[ A& =)o},
Va(Maneuvering speed): &3715 U2 E
= E31Z(full and abrupt)3t 22 sloj = o}
5700l FRAE 0] 7HA] g Fd S=olt,
F57] FA vl sto] Hah=t] &5 &
of 7] FAZE A4sHd Vale gHagich,
A7} Z48H Vake ashs o] Vat 3
3715 A2 ¥ E542(Full and abrupt)

T 22 slolte F7lo] 1208 S

a1

rlr

=

A g A Solnh, 24 &AL dF
5719 AaiA sk5A4(Load factor)E %
g o WAt I E B Y £ EE
(Normal Category)?l &57]9] 749 o) 5&
A |14=(Load factor)= +3.8g—1.52g= A3t
gjo] i}, A (Load factor)= HI¥ & &
Ast= & o2 (total Lift) S 57 FAZ U
= wolch.

Lift

Load factor = ————
Weight

* Vie(Maximum flap extended speed): &%

(Flaps)S W& AejoflA 42T 4 Q= Ho
L2 A SEAo] 349 YT (white arc)Z

FAIE O e SRR 14 ) S Uit

+Vio(Maximum landing gear operating

speed): 2524 (Landing gear)E &2 A4
e o 585 Hd $28 Wi}

«V(Maximum landing gear extended

speed): 2542 (Landing gear)E W AFE]



of A BIgE 4= Sl A £=E EWetth

V. (Never exceed speed): Zi}aAl= QHE]

= Hd HE= SEAo F2MC

At

Vio(Maximum structural cruising speed): &

710 24 242 7IAA] g A =

A 71571 $H8 (smooth air)E Aefol4] o] H

99 £ & fAT 4= Jlon LA kb
U3 (yellow arc)] EFE(H &) A=

o] A= HLE U3t}

V.(Rotation speed): ZEA} o] Q8 %=

e 3717 A&k £

Vios(Lift off speed): °1% Sl F+717F 4
=&

Vie: Minimum control speed with the

critical engine inoperative): Az 3+5-7]

oA & dllixlo] A5t e - —-JEH 5 At

ZHbank angle)& A AelollA £2 & <l

Z19) 2o S gt 2 (rudder)E A
goto] WA (A EEY)E & 5 ds

4 £ 5wt

V«(Speed for best angle of climb): ZthAzZ]
oA Hd= A o+ e AN Ao F=

o|t.

olct.

V(Take off decision speed): o|&&F

3% dzlo] WA e A ol% ng

e £E2A 234} X

AL AJA Ee F

r>~l

A F ol

mlo

\

Yellow arc |

[ :
| Vg lred line)

V,(Minimum take off safety speed): ©|&
Sl

Fol @& QAgol 1 BE A9 v
A

A& o]§ste] st A Asdr e &
=2 A 35ftAEo A Stall speed(with T/O
configuration)2] 120% F= V.Y 110%xXch
A Zrotok StHFAR part25.107).
Vu(Landing reference speed or threshold
crossing speed): 25E35}7] €35 ThresholdE
50ft= Exksk ufo] 7|& £ ' BAF V.9 1.3
vfj o]}, ka1 g v]YRE(Traffic Pattern)ol| Al
UUHA Q] Vi Tt 2,

Down wind leg :
Base Leg :
Final Leg :

50ft over Threshold :

Veer + 20knots
Ve + 10knots
Veer + Sknots
Veer
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2.2 g&87| 50 Bgks nlxl= 22

(Factors Affecting Performance)

221 2HEZ=LH7|(International Standard
Atmosphere, ISA)

o

7] el 9= miAle T8 89l 59 3

U= 7] (atmosphere) 2] AEjolt}, Hi7]&= A1E

ST G IS Weke] Lwol gt TR,
H%, B9, 99, F AU tieeh Hage
RS TR 2 )RS 5 ofslelq %
sk At Akl ket A2 WsEE 93]
o A5RAIZ At wast] e EE
7 2% AR Bazt ot

N
rfo
N
A2
ol
o

A7) 9] e 2

w2zl

[E 4-4] ZHESCH7|

Altitude (1) Pressure Temperature

0 29.92 15.0 59.0
1,000 28.86 13.0 55.4
2,000 27.82 10 519
3,000 26.82 9.1 483
4,000 25.84 74 447
5,000 24.89 5.1 41.2
6,000 23.98 31 37.6
7,000 23.09 1.1 34.0
8,000 22,92 -08 305
9,000 21.38 28 26.9
10,000 20.57 _48 233
11.000 19.79 -68 19.8
12,000 19.02 88 16.2
13.000 18.29 -108 12.6
14,000 17.57 -127 9.1
15,000 16.88 ~147 55
16,000 16.21 -167 19
17,000 15.56 -18.7 -18
18,000 14.94 -207 -52
19,000 14.33 226 -8.8
20,000 13.74 -246 -123

E2 7] AE FAH0R Beesy o
7|2} Fhet, FA IR ICAO)H A)
ast 34 BEg7)E EiEds Lk 15T

E-’_
=

37 Aol GHE WAL FRF 8919 3]
of Aoltt, M A5 ket 3] WEE 7
asaht], F7UEsL gashd A7 Eo] o
5, Zeae oA FAEE 27]9] ool Hofn
Feio] FASIEE GF7] Aol Askent. weby
7] 52 Ttk PsE S It &
a¥l WETES gojof gt

FNURL 71943 3719 Lxo] vl wepn @
719fe] ket 7PPRS u) W= T Density

altitude)= 7|43 % (Pressure altitude)ol|A 37|

SeE HARE ok,

U % 1% (Density altitude)2] At

7|Yneo| A=

Hrei=s A7) olsid e A 719kl
% (Pressure altitude)& &olof st} 7|¢Hx
T QNH=E BH3ojd Au=g #3279
29.92inHg(1013.2hPa)o.& AKSE airo|t} 7|9
UEE ok WS



O QNH7} 29.20inHg
1000+673=1,6739 E7} =]H
©® QNH7} 30.80inHg¥ A% 71U e+
1000-803=1979] E7} Hr},

28.1 vrzr |
28.2 1,630 \
283 1533 A
284 1436 \
8.5 1,340 “
286 1.244 1
8.7 1,148 A
28.8 1.053 A
20 0 2l
251 < 768 olwalbﬂ}.f
D= [ 22 W 67 ] '
2.3 ] ’
29.4 485 !
2.5 3s2 /
296 208 i
27 20 | )
28 112 7 ‘
A AR
- pressue aliude
.0 BN \
30.1 -165 n
0.2 -257 b
23 -348 B
20T 20 el
i rom
SH
0.7 -712 s
@ 4
09 ) 8. /
31.0 -983 4

(2 4-18] 7Y St

c AEAE o]&3to] 7Y E )

ZIdazAe 714AdH FH(Barometric
scale window)ell @9 7|42 (QNH) w4l
29.92inHg (1013, 2hPa)& W30} AA|H+&= =7}
7]QFaLEolt,

i

rr

[
o
=)
rhu

At ofgt v
Ate] oJgt At B 71982 10009 E
linHg(eF 33hPa) #4stE2 o& Eof Hlﬁw
117} 5005 Eo) 1 #A)e] QNH7} 30,12inHge}t &
o 7|QEE 200t W 3009 E7F HH(30,12-
29.92=0.2x1,000=200ft).

J%

H

-~

Ell=n 1]

L Y

W% 1% (Density altitude)= 7]l =o)A] H|E
F 7| EE HAS kol

Y% Hgsh= 979 28 5258} H

sko] AASFAL e6b Flight computerE o]-8&-3}

1?JEEOM L8 HAS Lo
Lo Ao} &7 =7t EE
of =} 2o UEvEel 7)¢
71] lﬂ . & &0l #Ed7]&= 1,000
P28t R 3,000t = 6T7F 7
5lo] 3,000fto1|AH F27] L2+ 97t "ot
3,000ft &&=7} 9cebd 7| uEet Wenr= 7
ofx|A| Htt,
mkel 3.000ft9] £=7} 190t b Ty
ERTHI0T © A "k, 7ol gAshtar 7Hy
A ) 7] L0] =48 Fr|UEL FubsEE
e e 7| YR A ot
Fx07] 2E9} Blaske] +15%(+£8.5C) #bo]
uich Wi e 7]bar e} 1,000ft ko] 7k A§7Ick
(1T 120£t2] &}o] F-2- 1°F 7012 Z}ol),
J¥ER 7|YganE 3,000ft9 =7 19T

WO

f;
i
flo “J
lm el

rlo



|‘i\
Y
o

ook
Ok
N
0x
or

b

[ 4-19] Fight computer(eBb)2 02510 UETEE Ast= it

d A4S, URiEE ZduERnt 1,200ft ¥

4.200ft(3,000+10 x 120=4, 200ft) 7} HIT}.

+ Flight computer(e6b)& ©]-&3}o]
:rLs}h i

o= o] Z3}o] ® 11 (Field elevation)”}

4 708ft0]_1—’_ QNH 29.50inHg, ¢J7]2=7} 30C¥
O HredEE ok S

IR =

1) 71¢1EE 73t AR QNHZF 29.50inHg
olu & [1Y 4-18]& o]&3le] ®aL 4,708ft
o] 392ft= T3t 5,000ft7} 719t e} Hrt,

(2) 7193L%E 5,000ftel ¢]7]2% 30TE %= o
+($19 19 @)

(3) $19 18 @9 dxiE F shikaol U5t
= 1% (QF 7,000ft)7F eI T} Ho}

223 87| 95 H|usl7| Het mejAre

(Consideration for Comparing Performance)

in
o,

>l

3}

=k

o

7] g HlaL

yakAL %

A3t

h4

1B

Oit
ol

2 gAse 43

Pk ] 7

T

/7

o

Thrust = Drag, Lift = Weight

& A2 4 9k

2.3 ZF3(Thrust required)z} 20O
(Power required)

2.3.1 E2F(Thrust required, T;)

<4
oX
et
=2

=9 £5 fAISH] HlsiAlE B
| Bash t)7] S5 Blest=
o] EXAJ(Characteristics), & 3%
A (Configuration)ol] whe} 228
9] 277} gefAl=, vl 7sHIgE
g} o] 7719} Zox|y, o thSE
gg=do|gt it v 7} v & o

H|3) = YUAE= g37])9 & 38 (Total

1% 1
(0]

G
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)
>
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ok
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N Ay

e
e
(e}

N
lo
o
kY
o 1
o
o
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otk
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ook
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drag)it 2on2 & e TAI WaFe 2HL

S,

- A £ 1
— =82 (Induced drag)2 £=2] Aol K]
31"3} 2 FEFE| feshs doFe EI
S 0] Algrol| whulH gt
- 1‘%6‘]1?'?}3—.ﬂ (Parasite drag)e %5%=9] A|Fol Hg)
Fafeel deote Basy 3k &

o] Ago] vz,

- 2 F 7 = v (L/D)x
2o FFu7t o] FofA = S [1H 4-21]0
Fe)o] Havt He leqolq 2} &
oA dZ 4= e Fe7] Ao vt
2o,
— A A& A5 (Max endurance): JET A/C
— A &3A 7] As0Max range): PROP' A/C
— Ao 457 45 (Max climb angle): JET A/C
— 2] &FA5(Max power—off glide range):
PROP' & JET A/C

o]w Z7}) ]L% FeE SIIAIAC staR v
=]

S+ SOk gtk WS zto] St e
2(Induced drag)e| 27}t & [18 4-22]0)|A]
zo] frgle o] Frtsto] QEH & olF

shos do] uet FYRRAL 02w 9w %
7tstol oldict. 1 At Gelo] A4t Ht A

\

4000
3000
DRAG
THRUST AR
REGUIRE DRAG OR
D (L/DMAX
(LES} TOTAL DRAG
— __ PARASITE
1000 DRAG
INDUCED
1]
1] 100 200 300 400 500
VELOCITY-KNOTS

DRAG CURVES

TOTAL DRAG

PARASITE DRAG

INDUCED DRAG

L J

s SPEED
EHEREAE FM

(32 4-22] 37| B B710ll e HeFo| Hst

« 357] 9% (Configuration)?] W3le} Fa
29|
AT £t NS FAGTL 7P RS o &

2l

A2 (Landing gear) 32 &
3% (Parasite drag)©] %7}Q1:}‘ o35

oN o #m

fu

o)%= —3}U§

4-21



|"?
N
N

A DRAG CURVES
TOTAL DRAG
PARASITE DRAG
2
-3
a
INDUCED DRAG
< SPEED -
(50 REHE Y1)

(O 4-23] 827 2/Z(Configuration) 31t ERxai0| H5}

4000
SALVEL —
000
THRUST THEpAR
REQUIRED
1L8s)
2000
22,000FT
1000
0 100 200 300 400 500
VELOCITY-KNOTS (TAS)
(28 4-24] 1=(F7| Y) Halet eFHo| 27

gol Zole7 HER Eole dHY=
A BESZFS. Z LA A of B BESZ}o

o 1aE o

Egee b, w2 37

sfaele gamt S/l fugETae o
Z 9]z o|53in] AT FAEY THL 082X
obe 2 ottt} MEs} F7Iotolw Hrhapar] %
AL WEA7)E e F7lE vl glong 3
2522 wlo] glor] o) an|E o] Rk &=

)

- Bavken &E9 U
- fEge] g3t B
o el ate) g

2ol Wi, o] 4

TRiZ _ (£)2 O] E i
Tr V.
Po _ TwV. Vi, V. _V,




o] AR e 4= glon], FUT WG 7}
(FNeld S&uBS ek e o) s
- e 23, FE e gons
FPOWER
nsn:ms 200 MINIMUM TOTAL L, L, L, D, T, W,
(HP) oo DIMAX OWER REQUIRED ) :EH L = D, = T = W
PFARASITE
e \ fe——— POWER REQUIRED o] ThAAlo] AElE]
e of 2l 4jo] At
POWER REQUIRED
1]
° b ﬁw—‘"m e —(H'OJ /—\_1()“/\‘1
(2% 425 WR0lEm D, _W. o
D, W,
4000 P, TV, D)V, .
= = 01 0]_0‘ Eﬂi
p. -1y, py, O
3000
P, w, V,
o = o] &jm
b S gy P, W, V,
REQUIRED
22.000LB5 _ Vz /W
2000 15,000L85 ‘]%[_7—112} "4‘1\—594 '7114_—7:"‘1:_ Vl = ‘ W O]DE
1]
T eemes 7 337] 79 Yantelo] dAL
[O8 4-26] 37| 2|2 2ot
PZ Wz Vz WZ WZ WZ )2
Pro _ TweVo (VZ)Z(VZ) = (VZ)s P WV, W, \“ W1 W1
Py TV VoV, v,
o2 Ve 4 9l
% Feol fho Bl & BRuelS Graph2 4]
s [ 4-25]9 F57] FAZE F7FeHH g ol SRR
SEURHL 08% 92 o|FHnE 3 T 3
- §37] BA)] Walel Aaviee) T HE 922 oz o5t ofo] flgeh Ban)
sae o BHE 02%0R ofEae] 419} BariHe
P, TV, D)V, s
=t 7he

4-23
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VELOCITY-KNOTS

4000
2000
POWER
REQUIRED F=10.8 $G. FT.
(HP)
2000 MINIMUM
FOWE: $=7.25G. FT.
1600
a
o 100 200 300 400

[22 4-27] 27| @& (Configuration)2| H3let Tt

4000
2000 SEA LEVEL
POWER
REQUIRED
{HP)
MINIMUM
o] POWER
REGUIRED ‘\
22,000FT
1000
(L/DIMAX
-
- e =
ole=
o 100 200 300 400

VELOCITY-KNOTS (TAS)

(A2 4-28] 1=(Z7| Lx)Q| Halet a9l 2

¥
2lo] 2

AT Lo} NEE

7] 9% (Configuration)®] H3}e} Hau}

oxEith ARG o 2

F4|(Landing gear) 2 ZW(Flaps)< WlH

o132 (Parasite drag)el Z7Hth, frafatelol

S7HEH fFollete SAS AF = olFsh 3

Y JAE AF 9= olFTt, ol ti-Sh=

ety SAE 9 9| o]Fsh £k g
=

e

ofi
=

< k(7] UE) Holel dante o) B

A FEd E3E5=)20e AL 7F
RS o v} S7kel S71R s gaE o]
gol ol "ot Eole FEe I3 S¢l
e W524e S7HIACk slER g2 S7F
He fEEo] dese darEaade .25
A= SR R feidEe 371Re0t i
asto] g dlose 2oty 42 o
% o2 Vol A "ot A7t SISt
O Fdul 245 WA e Al W
o] A £E(TAS)= S7IRtch, o) ] &=

(TAS)7} Z7}8t0 =2

Power = (Thrust) Velocity)

o] Aoj|A] F antE e Frleitt,

2.4 0|20} (Power available)z} 0|2
Z&(Thrust available)

olgrlEe 22 7] 93] ARIoIA WA
L 229 2712 Witk Aol A AR oy
A5 olg3te] xeAS AUAA S P
371 xedeel 22 5 o dd® wa
T HE7] B ABATIEE A7 £ ARt
cun, Zedee] B8 BAIR A4 BAs
L ofuX) RS 2oz AgE A He

AE 2719 A9elE FYTU HEuc) S
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Vi = Va

(33 4-29] &3719 FTlHz|

2(F = ma)7t 28120 Wz o Hrgst # il \ (72 4-30] Z2H2{0| 21 ZHBlade Angle)t
o}, 919] TI-oA el 2ol izl &2 Z2HHE F BE2ZHAngle of Attack)
ok 3717t F&E o] WA 7|= 9] jEERE-©
B FEE A == Aoloh Y2 Y L &
S5 3719 g &= polof Ssf AAH o] z2dg o]
£ Ao ' e - zZ2899 7 Z(Blade Angle)?t W37t
(Angle of Attack)
Trust =QWV,-V) zRges JHeES stEE ZRH ] F4
Q 1371 %V, BESEE VI TUSE) (hub)ollAl B (tip) &2 Ua45 A&=7t AA]
A et
Ut o g R gy r|e Z2UYHE F Z282 9] Zl(blade)ollAl dolA]= &= (=)
ok 3719 & A st AE dxl F=g% A7)= A9 AEEO] AlFol HFetng e
7le S Tk 7145 E9 AtolE 27 st o] 7l 7+ E(tip)HL R A5E AolA| =& H|Eo]
FR8E dert A (twist) It ke 71 Zho] HlEo]A QA YoH
Z2He o] & FRoA g o= (=)ol WSt
zrde 337]9 F1de A = 1 Ay} 2tedt shgo] deA Ho] Zg
ZEde= AA BAEE= T (power 2|7} &4,
plant shaft horsepower) %58 (propulsive za2H 9 Zlof 2ol = Wz 29
power) 2.2 H3HA]7]= |0}, A9 (chord line)¥} Z2H o] A-8al= AthF
=, AdFloA LAY sh= S o8t =2 (relative wind)o] o]F+= Ztolct, Z=zH o 2
£ ANA Z2HYE Tk 371859 ¥t ot AdES z2H 9 3% % (propeller
HEE F7HIA IR OR AAEEE Aoy RPM)¢} v|3)7] H7145E9] gejo] o]f= Ao,
= Aol AAE=7E §l& = 2l ZH(blade angle) AHA7}
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At high RPM
high angle of attack
At low RPM
ot

i At low forward speed- ]
high angle of ottack

At high foerward speed
low angle of otack

[_Low RPM

High RPM

(5Lt RPM/EE7| &7} CHE AR) (BYst stz E/RPMOIEE <)

(22 4-31] BI37| HRATo} w2t

wh5zto] Hv RPMO] dAstttal 7 3ts o A 33| orng 7 7% Z2(low pitch) AE| =
A&E7} Zoas e S7keta A4 7} afoof ghck, vk 21 Z+& A A (high pitch) &
7T W22 Al IR olSgtrh pE=gh whazto 2 Qlsto]
z2de] 719 79 BE FitofA o] B
+ H0]3)7] 2x1& 59} 7] Zh(blade angle) st} FEH(FE) YAEA o3l F(drag)tt
zRHe 9 7] Zto] aAHO 9= AR LR S7FHA| =k
A (fixed pitch propeller)i= &57] HxI&E - AREETE 2 A (ER) 299 g
weh z2ee Jlof AEE= Wizl MaiA | Zho] dAsithy £E7t SUbeE Wea2
o, Fe7] ARG wet whgzto] AHatA| o Eol57 Hol Zade] FAaEL fHas)
& U 58] P3| oA ung o|5 /A B2 Z 25 77 oF B,

93] ARG sk 2l Zo] uhple] WaztS

2|4 o] JH2 FAEEE st 7hux] T - oA A= F(FE)
(controllable pitch propeller)7} AHE-%E] 31 9T}, z2dy9] 719 thH-& Y79 Il (airfoil) T+
Fu7] S22 et 7 BEdA oA 337 govg zadloA WS 9 G A
ARG of HH3-740] IHA|E A HH A E = e 22 WO R ofsfd 4~ Qi
HlgY7] 7oA dojAl= 3719 & F= 371 ¢
— AREHETL 2R H9(0]F): ol5& St BF- T, g@7he WA £29 Al BlYstER ol
o= ZEHe] RPM2 Xdjo] 1 Hxl&E= A A0 8 YehH FocpSVro] Ht,



aER oA dojAls FH(T)>

(zzae gaue] Yol
EEE EPERIE

—~

zEHeY 48L D, HUSES nolet
szl spashe ghEeiAl BT Holt

o Tor(37]9%)
(=2 3| o)
(m2ae} 7o) 4w o hedshe

T = Cdsz“(Q D EEAS)0] J
cZzgeo) 58
zadze] g82 Ao d¥E Y= ==

HYE A A A sl= 2o 7771 =
o] Eoh, 22 A &2 A oERE 22g
2ol Aee §e7 Zade)o] saos dojxl
71 B2 vlgolt},

— 229 E 2HEA] 7= A9 3 (power)

neg o] 443k Eak =] gelo|nz

\

B39 27|(Qe
Q =FL
Q: 3 mulE,
F: Z29go| 21831 g,
L: Z29e] Zoj)

seHo] 4431 9 FE 1T = Cpn'D)2
79 L Z2deo] 44DE o

P =Quw = Q2rn = 2xCqpn’D’
€, F8A} e,

meeo] £8(,) ZRdeold BT e
TS o] §3to] HlA/IE S= VEA /1S WA

A717] 18 ol5oiAl (ol gutal: TV)ah dzloz
vy medde] AgE & FP)Ie] v v
EPOEES

, = TV _ CpwD'V _ C, _ V

»  Cp'D C,

92104 & ABolet ool
nD

29 A% E(RHSE: RPM)SH Hladmete]
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28 04
02 o
o -' i Bt TR
0 02 04 06 08 10 1.2 14 16 18 20 22 24 26 28
!
ZE =
i nk
(O3 4] m2de J At 58
A= Uepdc,
zedeo] 58S A7 sl APB| &

|
e A 4= 2 stal, A gl Aol

7F
1=
0 & 57 =2lBR Gl 7 A st 229

%S 27 spolof wiet,

2.4.2 0|20t28(Power available)z} 0|2%&3

(Thrust available) =M

o

Power, BHP)2 d#3s}al
2] (Thrust)o] d7Asich, weba] G52l

= =
ek niee o] BAgl] Ao ART A4

(17 4-33] mRHR £71337|0| 0/012/0|3%2 T4

O At o] §ue(Pa)e Z2WH o] £E
3 AR WA Zee B Aoln [1

4-33|7

Power =Thrust x Velosity

ojnz &£of uHlFsto] Frlsh= A4l FEje 1
ez = LEhdt,

VARIATION OF THRUST AND FOWER WITH VELOCITY /

STATIC THRUST l/_/__—_
- —

THRUST
AVAILABLE THRUST
O AVAILABLE
POWER
AVAILABLE

. FOWER
/ AVAILABLE
VELOCITY, KNOTS

(712 4-34] MIENZI £713427|0] 0|g0l21/0|g%2 A

oT

L MEZ7bo) whE olguiele] WaKzEEY F

AFE710)



Horsepower

[ 2= Z7100 & Waopea} o Zol=e| Wakprop B37)) |

LS

50 &0 m L] 50 00 e Ee
Trse Alrspeed(knots)

(O3 4-35] T2l Z710f| [E 0|20t n

. %] 2719} o]

LQofHo| Ha

iy

THRUST
AVAILABLE
and
THRUST
REQUIRED
(LBS.)

T «—THRUST AVAILABLE
\, PROP.ACFT.

7™\ THRUST REQUIRED

% or DRAG
[ st~
5000° MEL
1D.000" MSL
VELOCITY, KMNOTS
[Tl 4-36] Z=57t0f W 0] | H3}

§599) ws(@Ey #4

|

ol Azl 9 B ot o]FA Tl FFE A=

olF/de o7 7 WstE= 2xloA 7
7} ol&sh=  Hagt o|EAE Allsh= o
o}, o|§A%Ol = A= 2 FE71Y
A, 28, 7], 7|9l % (pressure altitude),
Hhgro] Wk £ 38 FA=(runway

slope), 529 I{%%Eﬁ(runway surface

>

conditions) 5°] )
o] 57 2|(Take off distance)%
7] N2FeE Aol A e Hofelo] o 2wy

A&27]1= 509 E, Azl 9 A=

Y3717k 2400]

35T EL] Aol mgshe A|H71A 9] A

o
E

o|Fo] a3t &2 FaAT
(Runway Declared Distance)
F7] dH, I E &
of wfet grebAt olAol s
Runway Declared DistanceE THEsl=A] s}

ofof ght,

2FAHE

-lN
i
o
&

A o|F &FA:
TORA(Take Off Run Available)
TORAE F3717F o]5T o A4 &5 B
ot g5r Zdo|zA Bz o] oot AL Fi,
TORAE &2 AJZH(E= displaced threshold?]
AR RE g 2719 Aol o] g2
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b ~> 3=
;85? ‘ | LDA =
ASDA » | L
LDA ASDA
......................... - Cha.&ay:
Clearway f |-> > % = Stopway ‘ E
L%Ei ____________________ _E I LDA -clungnlnuununui
RN A E
LRA i ASDA -
TODA ! TODA
| Stopway
TORA Note. - All declared distances in this illustration
TODA 3 ‘ are based on operations from left to right
LDA
ASDA >

[2& 4-37] 0|5/A50| LRst 32 S5 742|(Runway Declared Distance)

T = Profile
22 _ EE s
g¢x 8 Oof §=
Clearway 2 /'- & Clearway
Stopway 1 ‘ | Stopway |
600ft 300 ft 50?9 ft
8000 ft e
Runway | Length TORA ASDA TODA LDA
(feet)
8000 8500 8700 7700
27 8000 | 8000 8600 8600 8000

|‘i\
w
o

[O2 4-38] 0|B/2R0 2% &5z K& 72Z|2| of

+ TORAE Z33l| A= ¢F Htt, TODAX TORAY 7HeF19 (Clear way)< ©dt

AezA] B AgFG0] AAHo] oM &
5 o|§Ae7t BojA Hof Brt 2 R of
Fol 7Hs it

* 8 ol 7=

TODA(Take Off Distance Available)



NS (Clear way):

LTS eF2 B 220] 0lofK U= HohSo| gl

ko)

o
ZAME Stxz FAIMTL X5l 2 500IE 0O|A Braking friction :
SulS #FE Suln Yxske 52 ! I8 G L L e P}m&ﬁ,.ma-.’iﬂuma:amm L
25%21 EH 2{0]l Zo{Z0| 210{0f SiCt,

1
IHYTH2 TEEEIAR( 2 ARBT7ISSIE V.7t EEE
K| A2|E st 1 Zok= TORAQ| 1/28 EX| &4 (12l 4-39] 0|5 & &t27|of| ZE5}= &

R A 48

ASDA(Accelerate Stop Distance Available) a = " = W
ASDAE &3717F °olF< 27|sks Zfol &
3718 AN H Adsitta AF " 720 Ao AollA olF T F5719 72 F57] 79
th, ol o|F&F7HAE(TORA) A2 (Stop off v#skaL FA ol vk egiet

way)E B3t Aglolt},

« FF7] HEoF o|FA ] A
= 37171 AR AEollA 71431 o]
"*II 2= EE2 ZAM SRl Qle ZA Holo MX|Z FEEE AL g7t e AP E Wittt olwje] 7}
=0 A

=
ee gX| 2742 Ao g FASHH

o
2
o
(2]
e
=
2
o
T
R
KD

= = < =176
20| mHAEE 0182 BI5I0} TXI2) TR #P
S2710] FEH0 242 FX| 20lof 3i0} HX|z| 5 , sz st V-V,
AME B2 SAN om0l YN 22 85 = ojy Acceleration @ == ol wisk ~ 1,
0]0{0F Sict

(V @ wvelocity at time t.

V., : velocity at time t,)

= (o] E_i = + /_\_]' —
o572 (Take off Distance)2] A4t t,=0°BE V =V +at (4 7-1)

< O1F T 7)ol AEot= o|FAY = Hut& o] AXhE Fet AolER
7HE 8l 2ot F(F )2 FE(DolA 3

D)2 v (F)S W 222 o] NEWTONS| &

A F = ma°f tfdotd o|%AZ S= (V,)0). V,= <V+Vl.> EES
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S= L Wrat VIO = Vit + —art (A 7-2) o]% Ae)ie &z ATl HlelskT 744l uhy
2 2 _
Ao
(4] 7=} (4] T-2)ell A 12 2AH 5=V S o (Ve (B2 ey 2 qlon
2a S, V, .
g= VZZ_aVZU 7} =m V,=0 ojlmg . - -
] 2 2 & -2 o
y A AL (5 = (0. (=g elas
s=-7tan
gl <W ) o] Ht},
z o|BAYL £ AFe vl 71 :
e
| 0% Aels LAMste] Azl ), o
I SR RSERE BRI = 501 ] Tﬂm 10% Z718tgicha o2 7|
7] BAeh xe] P S
( 110 )2 — 191
1 100
L=W= ?pVZSCZC’ﬂ/ﬂ
Z 2% Z7Vsk, BAZ} 10% 14 o5 Ael=
Claw v, Tw,
V= T 90
ySC Ve W (—)r=8
100
V W, = .
Vv, 2 5 2 19% 7348t
=) ol e

1

7] FAIRE 7] B

- ALDE) o yop
W S, _ V., 1
S:(7> (a>—4*°ﬂ']a—1°]gui
7] e o] vhalegste 2 o :
al_Wzo W 2 0) E L—_SZ:VZOE]
o o, TR PR AR o= el ER

|"?
w
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=V =V a7t =1

A& (Head wind)¥ 3V,
%L_ V1+Vwind7]- ‘H—E]-'

Hj&(Tail wind)¥ A%V, =

uebd 3D 49 ol Aee

_ Vwmd
Sy Vi

— )7

0% Hwo| 10% F7]9] BFo| B3
ikl o] Azl

1+ 2191 21% 2745 Biek,
100
SUS o] vigolgte wjFY Aol AF
Hr} H3lE= o]F A7t o AojAA HEg )
ZoA o|Fdl= A 53] Folste of gt
2.5.2 254 S(Climb Performance)

X457+ Angle of Climb)

& GEIt BB Ao Agor 2A()

s

> &3 =
22 e 92 3 olFolof sz ojg
How ey
T =D + Wsiny
. TD T.-T,
iy = L2 oL T gy
Ty W

_ti

(2

H——] Aol A A2 y)E ol &F=(T,)

21 T,)¢) Apolel A 9] njof #et g7t

‘3} H——] A FAZE st 7MY Re

F52 ()0l H7E =71 fsiA = o853 F

(Ha=x¢)9 Zpo], & ¢Joj5=(Excess thrust)o]

o7t 2 uf o|RofAH o Aedor Jed
T Qe £2E5 7.7 etk

Vi= Best Angle of climb speed2A4] A

i el

B=)

oA Hejz A5 4 Gk SEolnE BEE 2
o7} B okl Gl Aol Ak B
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&d371 85
THRUST AVAILABLE
PROP.ACFT. /
Taer THRUST
THRUST AVAILABLE
AVAILABLE JET ACFT
AND D
THIST T prOP
REc::;i!iD — THRUST REQUIRED
; \ OR DRAG
T-D
SPEED siny =5
FOR MAX
SPEED FOR
PROF —’l E"" MAX JET
VELOCITY, KNOTS

(22 4-41) 2i0h 452 2

£ A-gstofof gitt,

Jet X 3719 A% Ve FEHI7E Hd(F 4

7)) 7oA PojAm ZRH 2XgF 7=

Fu7E H ¢l 2AET & Lol dojirt
V= 157} 1,000FT AF5ab] IASE ©F 0.5%

£ o] &

o
=~
S
HSJS
il
=
jav}
s}
=]
o
B
=J
jav}
o
o
Q
8
=

oA Fe&EEE Vet st 7
RC=Vsiny7} €t} 99 2o A5zt £=9] 4
oA

T
RC = Vsiny =V———"F

_TV-TV _P,-P
14 14

weba] Fof AsES o8y} o] &4 A}
o|(Excess Power)7} 2|t wff dojich,

Vy= Best rate of climb speed®=A] ZgtA]7Ho)|
A AR AT & e SOl Vye &7t

1,000FT Arsato] IASE oF 1% 7hAshet

2 453t (Absolute Ceiling)?F A8 A5
37 (Service Ceiling)
Nw7b S el FIuEE MR

=
2R ek ANEYL 7Haly]E

P power
excess
B power
available
P power
required
AOC  |rate of
climby
TAS lrue

{Full Throttie)

Power
-

-
o

ratio =
maximunm PR o e
PCL  |power £

airspaad .»‘\'__,.--
UD . |lift 10 dirag &

(Full PCL)

Power

LD, - Max ROG (prop) |

control lever

Velootty (TAS)

Velocity (TAS)

(32 4-42] 2cf 488 &=



adna ddaal]
24,000 — o
22.000 | T T T T
20,000 H—+HHH e ianrnran H
— R N R B e R O B B i na ' RR LR R H.il...;.lc._-_.l.i]-{.n-i
’g 18,000 i L _{ UL _-Rblsﬁlmecﬁl ing || 1L
& 16,000 L AL Sevicacalling 1
& 14,000 LD L /ﬁ L LT
= WITHIE ' N [
B 12,000 e . H
E ST TN TR
2 10,000 - Bes| th Best
8 - [otdmbiea) [T T ot climb [vy)
n 8.000 5.:.. ;.L:.....A-.i--l | | .\. 4 !
6,000 (UL } R
| | | ]
4,000 : -+ :f , ‘;\ 1
2,000 HH - [ E T H
Sea level - - . - L8| —
70 &0 @0 100 110 120
Indicated airspeed (knaots)
(23 4-43] 2| 55t A8 H&EH
7] s e AskEt, Ao 453 (Absolute

ceiling) &= AMXIEFo] #|s}E] o] T o]4F oo
08 (Excess Power)2 92 4 ¢l& ixojy, E
st A5E0] “0'fpmo| H+&= IS it} o] A1

oA Vy 2F Vit Zobint,

« Power Loading¥} Wing Loading

Power Loading< #5719 & 4
O Ui o2 o5 3 5459
Wt Power Loadingdte] 2%
el F. Wing Loading= &57] 77
HHos U gom ol 9 25 £ A4H
o}, Wing Loadinggto] 225 olF 4 &5 &
L7} ZropAw o] kg A7} Gropi

g C127S 3+5719) Power Loading2 14, 2lbs/
HPo|™, Wing Loading 14.7lbs/sq. fto|th,

in i
£
)

ox

o

S e
o M 1w

o
Hu
wu we
ox

L.
=

|

2.5.3 &8 Ms(Cruise Performance)

Y AZ(Maximum Endurance)d%

(Zzdy 7 337))

& A& AT WA 5 3l AZEE Specific
Endurancee} at=d o A&
Endurance’} Y w dojzc}t, Specific
EnduranceE 4]0 2 VehH

A&=L Specific

Flight hour

[bs(FUEL) oI

Specific Endurance =
o2 AZte.2 ThA] LheR

Specific Endurance

Fligh hour
B hr B 1
Ibs(FUEL) Fuel flow

hr

o] Hrt.

A A= = =+ U=
Endurance’} Y wjo]m 2 QJAlo|A Fuel
flow7} AU o] &xo|th A Fuel flows
oz Fuse durt 2aolmz Ao 4354
52 ¥& 7 v &5 o] FQl Minimum

Power AEJo]1 48] Zo]t,

=

=

¢

o] &34z (Maximum Range)ds

(Z=dhz 23 337

& A& AT ol s = 3= 7ElE Specific
Rangegt k=t o +=3A 2= Specific Range
7} F Y uf AojRc}, Specific Ranges 4749
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T E R T T EEYEXVEC AR T
B T T e T T T T T
._._~.'4.+.|Maxfrriumenﬁmm AL T L 4 e I
X || Koot s e l,,.évk. UL | Avetcable tora partutar
el ST ™ =1 T T ot et g T ,I.:,.-we]gh.{
s T 4 el LR L] e
, AR }fmm-me-m-.m-]j HH H H+tH = Configuration
-:/T‘! [ il |||I:.|| || ”| | | | AR | t|!' || |
Speed.
[22! 4-44] =t "MZ(Maximum Endurance)ds
2 ek Ao £AYES B2 4 U S0l o] HEL
2o o
. NM
Specific Range = b FUEL) o
s [ Imazl 015 e} gk
olg A7heR thA] Lhew
NM — Long Range Cruise control
» hr dutd o g A HgPE & = Maximum
Specific Range = —————————
[bs(FUEL) Range?] 99%°| sl £55 9x|3it} 1%2
hr oM Y At ZiEA SEE o 27t
_ Veloaty 1 gy (oF 3~5m)3o] AL & = ol o Wl m
Fuel flow F
f uel f{ow olct
Velocity
- q37] FAl) Wste ) s (e
A £3AGE 92 $ = £ 5+ Specific FAE70)
Range7} 2t wjo] L2 £]of Aof A dutHoz zadg %‘—11%%71% A7t 10%
Fuel flow ot o s Z7}=l" Specific Range= 9% 7Askal, o &+
Velocity 7hHad el S=old, £78)5 97] Y8t = 5%, Powers 15% 57}
g},

o] &= 9 [18 4-44]94 4% Oknotsel &
o4 HE M4 o] PowerZAla} ghbs 2|3o]

|‘i\
w
1SN

Jet 271 A7} 10% 71" Specific

Range= 5% 746 Ao gk gE d7] 93t
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Power required
I

R

2

X

==

S=E===

JI..!L ..... i'\\%/’f;ﬁ' | i
AT LT

Speed

Power required:

(22 4-46) TE0] Halet 2lch B2z

EFFECT OF WiND ON RANGE

(SPEEDS FOR MAXIMUM
GROUND NAUTICAL MILES
g PER LB, OF FUEL)

LBS/HR

-

|

b VELOCITY, KNOTS
TAILWIND
: HEADWIND

LS VELOCITY

[T 4-47] Hihe| et |k

[
o
=)
rhu

1P

T 5%, Thrust= 10% Z7}sich Hij2 24
| Zastd o FEAPE 9= &=, 2939+
o5/ Ho=Z v|gjo] g ute} A=
Qlsto] g57] FAVE FAaEER X of 3k

A7) allAle Gt dlzle] £ A4

oN

Xopom N
M orle
M "

b
)
o
iV

- L= 0] WBof Ho A

TErt Z7bEE 2r)Es) daseg Ay g
EAEE 47 YoM Axe] Hangat £
(TAS)E Z7HAIACk gitt,

SABtIE ) AN 2L 5 gon A
P72 vl gt Avduct Zojdt, o

2}

A3E o YT 1EE FASH] ffeiA =
At oFele] FARe] HFE olRER T FY
(Total Lift)& S7FA1AF 84, SLIP E+= SKID

st RS gEe £R4EN 24

o
o[N
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(22 4-48] A13| A| HZ5H=

(Centrifugal Force, CF)o] #3-2 o]Fofof 3t}
3= A14>(Load Factor)

Fu710] A-85h= she(Load)o] Faxl H9IE
Z2W5HA HH 5719 ol &4d0] & o qirh
5t=A 4> (Load factor)= 337 & FA(Gross
weight)oll tiaiA 57102717 Atlold 4= =
ot5(Load)9] Hl&S WobH H|F F IAsk=
T} FA L HgolH, sEA] ©el= T
& g5 ARSI

o}t

N
-

LF:MZi
w

B, G s A ]OV] -rMWL ¥
! F= oS T ¥
(Total lift)S Z7HX Aok s1=d] okelo] Zr}z ol
8 skA7E S7IsHAl "o dlE 5ol 607 A

ZHBank angle) 02 A3]sh= ¢ ¥l #2114

Hol ZA9} 7o 372 |5l & L on)
2 Z7HAAof gt} oFo] 28 & Z7te}7]| iR
1Al n=27} Hrk,

UAT 1= E FA5HY A (Bank angle)PE

A3 uf 2H8-E= s Alee
1
% =
cos®

« 515 A1422} Va(Maneuvering speed):
Va(Maneuvering speed)+= #5715 U= ®
L E372(Full and abrupt)3t 22+ slolw g3

7)ol =2 &4l 7HA g FH SE2A A

A AR 2303 g ol
Va= 3571 A9l H| ]5}04 HECHFEAZE 74
SHH Vak 7HA). 1 ol8=

L
=_" O] Aloj]A] E 2y A5
n WAMHHMU I

2L
1
Lift = " PV*SC, °|E&
Fee Fol7] AL £EE Folof gk, wt
ehd 7] SAP} Z4EE Vas Fofof aitt,

A2} (Bank angle) ] 5719} aH2le] wia}
A3)E sl A9 Q4T DEE §A57) 9

af <
AL} oA =E F FY

2o 57 4 Ho] 337



(Total lift)S Z7A|Ak sttt oFgdo] Z7}ew 2
ARog Grieo

2lo]
EH_ O]% —LH S} _/': 0]

1= AN
3=
SAYE sHA HH o] 545 S7kst
02 ofFgo] gl olF A5, AiE A& v
M= FAZE SFX| otof gt ofef = Ak
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Figure 2.29. General Turning Performance (Constant Altitude, Steady Turn)
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A4S A 7R o F7HE Lo B35t
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Z7HIPIE A4S & ol F7hEle SEARY 5
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A5 o A Ao HEHIA
leg)E AW
AYstaLA}; Al=shd skid7}

Z7hEo] SI8T 4 Yom uf g o

Z(final
o Hrje] 2aEo Rz F2of thAl
HHA s A HE7)

sfolof i,
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Lift

2.5.5 &EMS(Landing Performance)
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25052 g 7HA] WgtE= 24 g7
7} 24538k d) a3t AgE Akkel= Aolth, 2

2+5 7]g]+= 50FT A3 (Landing screen height)
= Vref® S3sto] JA T & F57|7F &4
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LDA(Landing Distance Available) o] 73}
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F =md(d : deceleration)®l HYsHH
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+ B|0] 3 (Braking Friction)
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Aerodynamic drag Braking> & 30 o
7] 7142 S0l S Z7147]3 Main landing
gear£ 0 = H|3)7]9] 5}5-3 HUFAIA Beo]l2 &
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=L
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T7h 9l 1 olsto e & a Tt} njujstng 2}
F32)9] Hao|A(wheel brake)E AR&3toiof 3t
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True airspeed.
L] AEofA FFT|EE)
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AL A FF7] &)
(0 : altitude density ratio 37] BE2] H])

wehy 157} 271 wek A5 el
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(38 4-56] +2(Hydroplaning) 0| sk &=

=)

Z*2H(Hydroplaning) &/

S9(Hydroplaning) @42 0] 11o{Ql= &
2o 2H53h= 49 B9 GO R Eojojrt R
FEHo| LA FEE A ghot Beo|3 aapt &
. 72 (Hydroplaning) #/g]
WA &= tholo] FrIekE e HlEstn 1

il

ok 9 x [Tire pressure ©Ich,

& E°] golofel ¢f=o] 49psiehd 63knots
o] 4fof| A 4=uH(Hydroplaning) &@4fo] WAt

2.6 32 A7 HAIS A| M5

[ =}

(Engine inoperative performance)

2.6.1 8t QIZl B XtF A| 2 E|= V speed
e

ngine Out)

A& olF5 stojof 3t o]F 27|E 24
Agole v, B ool AlEx2Hbraking)©]
A|ZE|ofof Bit},

V,(0]& QFH<4E%: Take off safety speed): ¢l
2 szt AAE RS o 35ftsol Al kA
SHA 5T 4 e Fa SEEA o|SH
(configuration) A8 A&&£Eo] 120% F=
Vmea® 110%% t} A Zotof g},
Vmeg(A4d A4 2F54%: Ground minimum
control speed): A/golA gFEAMZI0] FAE
HolS o Heo]aE ARSHA] L HEvke
ARg-to] 219 30T Efeet) W] oA ek

& AT 4 U As Eol)

Vyse(Best rate of climb speed with a single
operating engine): 1% 37t FA45 2
7V A AIRE Woll QbR neakA] s
S 9t HEZA SEAe] FEM(blue) A0
2 mA =] 9},

« Vme(Minimum control speed with critical

engine failure): QAR F2F 3 uf =

4-45



£
N
o~

ogt
O
N
0x
or

\
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(bank angle)o] 5 @A ¥ HHE H=
AE(EEE 22Fs= 7o) 1503 E o|u))st
of A4 HFle AT 4= Qe e SrA

M40 19008 245 Gk

2.6.2 2UAAZI(Critical engine)

ARNLE of= shte] Qo] g B9 3
3719 A5 Eb 2FER0 A A2 9%
2 BlA RS W) ok 1Y e B 24
oA HGHE ) A WO R BAsE TRAHS

. :

o
ofe o4 M 022 Aol FHEL v
wr} 9% Ao HXHAE v HEOR Yawing

B4l BS Mot Uolt 2FEA) AZe

LY op—

Acaal DA Wache A4

AL Relatay wa

(23 4-58] m2H2{9| H|LhA! SKS(P factor)

FFE 7IAER o] ¢ dAMIL A% <lAlo]

EFANA Bt W AANECR shs =

[22] 4-57] LARNIZI(Critical engine)



2 E A Fe7le dRAdo]l A s
4 Yawing @%o] B% AstA dofdr,

I ol W] 2 AAR BFstE A
T zREHY ke
of ZAgst= T W ZtETh W7t A
(descending blade)o]l 285t L= o] Rk3-7}
ol o A i o] wet o & o] WA
Hot,

[C19 4-58]0[A19} o] XT} ©2& QlxlofA]
HAsh= Bt 389 A7)= FUSHAINE LEE
Aol A HHA¥eh= Bt F=29] 9A= 571 &
ZoA ¢ de gler g ¢ & ZWE(moment)S
HAYAIA Yawing /o] szt

Zl(ascending blade)

2.6.3

ro

2 A7 HAS A| DA

(Consideration for One Engine Out)

SHE didlo] Haby EH= 49 i He A
2 Yawing?} Rollinge| WAYsl 1o tf-8-5}
= Z%(control)# A= (performance) 4 A4S

elstolof g},

« BT Bl o] 207 Yawing Rolling©]
wAlsHs ol

— Yawing: H|t|# 3
o oz e,

- Rolling: 245 = 29| ald Gjo] 2=
287 7 (propeller blast)7} Z4stal 2
S e Bl Foj ZeAy $R7} 4
HE o= go} geio] F7eel RAFEHL o

Ao 7l Ho2 7ot

2l (asymmetrical thrust)

[212! 4-59] Wings level engine out flight

* Zero Side slip 54
Sideslip®] Z7]= A& (relative wind)¥} &3
7] AlZ22(longitudinal axis)o] o5+ Z==2 A}

4% 4 gtk G AW B AAHoR A5
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[212! 4-60] Excessive bank engine out flight

o= vt F2o] HAgskA] e u R sideslip]
WA k= Zero side slip AEI7F ¥ Turn
coordinator®] ball Zofo] Sz =c},

S qlzlo] HALE Hul HAE Hi ozl 2oz

T
N
[o0]

7 aNIM 3ALLYIEN

[212] 4-61] Zero side slip engine out flight

side slipo] A5t Felo] F7slaL Aol A3t
Hug Jx2(aileron)} 2 H (rudder)E AF8-5}o]
Zeroside slip Aej7} E|=& zz2}bstojof s},

g diRdo] w2k He AEolAM obrd =4



£ F5HA] &Y= A (ball center,aileron neutral
FADol HAHE B A £OR sideslipo] A
ofal 11 Ay} geo] FUbEm 2 ef ARk
(vertical fin)o] side slipe] &5 o] H2HgE=
£0 7 Yawing @/o] TAE T Yawinge] th-&
317] 9JaliA 2EH(control surface)2 A =2
ofof i},

5HE Qzlo] RabE == AdeolA 2H (rudder)
= AFESHA] 9kar 8~10°9] ZAFZH(bank angle)©
24 Yawingo] tf-6-5h= 4 ZsHe AW £2
2 sideslip] WSt 11 AR o] F7hE|e] &
< /%ol mi- A,

g dlxlo] BAE we 49 #H(rudder)2t ©f
o] 2 (aileron)S 243| AR5 Zero side slip AF
£ fAlee WS Asshe il Hog 2~3
o] HAMZFS $-A]8}a Turn coordinator?] ballS

=2

1/2~1/3 A& Hojute= gt

t}, Zero side slip AE1S Sx|5hd Ajxo=z 3
o] Fol5A HH 2FHY FAUe Ham &

% glet,

* Yaw string:

Yaw string=> side slip angleg &£43sl= E+=
Al slip string®]2tal% &} Turn coordinator?
ball?} FARE 7152 jith, 31 dixlo] 2y &
= A Zero side slip FE|E W=t o] 2 Za

she Aol

2.6.4 H|&Z=712| BH35IQ} Vme
(Changes in Flight Conditions and Vmc)

Vmels QA $5a u) Hu]so] 1
o Ha SEoln AHNPATL dojdl SERA
37] 8042 (AFM/POH)] BAI=o] I,

[212! 4-62] Effect of CG location on YAW
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50ft QF A= whet FagsHA Ae 1o Ty ®
o] Obstacle Height 50ftE S&sl= |54
1,400fto|ct, @A BaPstA AL 1o] b= ©
AL 0]5&(Ground roll)A 7] 700fto| T},

Ql9] AL o]FLE X (Lift off)= 63knotse]™ 50ft
Aol 5 18 0] &%= 68knots7} Fr},

« Table& 0] &3}o] o] &7 2|2 75} uhy
t}e-0] ZAo|A o]EA TS Tt Axp=

Pressure Altitude 2,500t
Wind calm
OAT 20C
Obstacle Height 50t
Take off Weight 2,400Ibs

71 =7 2,500fto] 2 & o] Chartol A
2,000ft 2} 3,000ft Ato]e] gk Alikstoof girt,
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webA] o|F FEA el

1,115 + 1,230
- 1173/t 7} =4,

Obstacle Height 50ftE E31}sl= o|FA 8=
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Climb Chart
032 2794 GraphE ©]-8-5to] 4545
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SHrasto| 7| e 6,000ft
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EUIEO 2 25T
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(o} z ALT Gmd | Totalfeet | Grnd | Totalfeet | Gmd | Totalfeet | Grnd | Totalfeet | Grnd | Total foet
Lift AT (1] roll 1o clear roll fo clear roll toclear roll to clear roli 1o clear
off | 50 () | 501 OBS | 50ftOBS () 8011 0OBS ity | 501t OBS {ty 50 h OBS
2,400 51 EL] S.L. 795 1,460 B&O 1,570 925 1,685 995 1,810 1,065 1,845
| 1,000 875 1,605 940 1,725 1,015 1,850 1,080 2,000 1,170 2,155
960 1,770 1,035 1,910 i 2,060 1,200 2,220 1,290 2,385
| 1,055 1,960 1,140 2,120 2,295 1,325 2,480 1,425 2,685
4,000 | 1,165 2,185 1,260 2,365 1,355 2,570 1,465 2,790 1,575 3,030
| 5,000 1,285 2445 1,380 2,660 1,500 | 2885 1,620 3,160 1,745 3,455
6,000 | 1,425 2,755 1,540 3,015 1,665 3,300 1,800 3,620 1,940 3,990
| 7,000 | 1,580 3,140 1,710 3,450 1,850 | 3,805 auoo 4220 b
l 8,000 | 1,755 3615 1,905 4,015 2060 | 4,480 J

[22! 4-68] Take off distance Table
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[22 4-69] 4545 chart

FUT) LE7} 250018 o] Folq 1= A
= 7101 6,000fte} Yht= oA L EFoE A
0] 242} ik HollA] tha ol Al cda)

.bgallon, A|7F> 6, 743]% 9NM2]

=)
S

il

rir
‘l>’ w rL‘l

rfo

H1

5 o

=

= 30
£

o

SR A L] g A S l sl

gl (e A Fagt gk b fleiA floF 22 i os
(ounds) | ooy | fpm | Time | Fuelused | QiSERCS
' il | onde) | Timie Hepd Ae et A5k AR+ 6gallon, AR
WO | e | 7| ow | ow 10,55, A2l 15NMe] ke 9 4= 9leh,
8,000 530 14 28 27
w000 | 480 o -+ - kA 6,000ftoll Al 19t ft2 AF53t7] 93 e
000 %5 41 82 &7 -
3t AR 6-3,5=2 2gallon, AI7HE 10.5-6=4.5
3,700 SL 700 0 0 (1]
8000 | & | 12 | 20 | 2 &, 712l 15-6=9NMo| 4= Er},
5
72

0] 27004 Table ol §3te] 45452 7

775
; 735 _ N
12:000 | 690 16 a2 a1 sh= Ak
16,000 | 635 22 44 15
201000 | 565 29 57 61
[212! 4-70] AAAS Table SeAs 7|1 e Sea level
57| 0|15 B 3,400pounds



@ﬁ"
ISA ~20° (~36 °F)
I Englne Man. | , Fuel I Engine| Man. Fuel : -;Englne. Man. |  Fuel
Press, (0aT (SO frons ﬂé;n'.\élﬂgr. Tas | 10aT | press| 1%%? TAS | I0AT | i pe | TAS
“F]°C| RPM | "HG |PSI |GPH| ks |MPH| °F | ‘G| RPM | 'HG |PSI|GPH| kis |MPH|°F | “C| RPM | "HG |PSI|GPH kis | MPH
SL|'ZF -35 2450 | 20.7 | 66 115 147 169 | 63| 17| 2450 212 | 66| 11.5|150| 173 | 99|37 | 2450 | 21.8 |66 (115153 | 176
2.000] 19| 7| 2450 204 | 66| 115 149/ 171 | 55| 13| 2450 21.0 | 66| 115|153 176 | 91|33 | 2.450 | 21.5 | 656|115 |156| 180
4.'000;- 12|11 2.450| 20.1 [ 66| 115|162 175 | 48| B 2450 207 6.6/ 11.5|156| 180 | 84|28 | 2,450 2]3 ﬁ_ﬁ 115 | 158 | 183
WE000I 5 -15 2450 198 | 6.6|11.5 155 178 | 41| 5| 2450 204 | 66|11.5[158 P DR 210 B Bl S 1 5B 185
8,000 -21-19; 2450 | 195 |66 |115 157 181 | 36| 2| 2450 202 66115161 185 | 72|22 | 2450 | 208 |66 |115 164 | 180
10,000} -8 |-22| 2,450 192 | 66| 115|160 184 | 28| -2| 2450 19.9 | 66/ 11.5|163| 188 | 64| 18| 2,450 | 203 | 65|11.4 | 166 151
12,000-15|-26 2450 188 [6.4|113| 162 185 | 21| -6/ 2450 188 |61 10.9|163| 188 | 57|14 2450 | 188 |59|106 163 | 188
14,000 -22 |-30| 2,450 | 17.4 [ 58| 105 159 183 | 14|-10| 2.450 | 17.4 | 56(10.1|160| 184 | 50|10 | 2.450 | 17.4 | 5.4| 9.8 160 184
16,000-20|-34| 2450 161 | 53| 97| 156/ 180 | 7|-14| 2450 | 16.1 | 5.1 9.4|156| 180 | 43| 6| 2450 16.1|49| 9.1 155| 178
1. Fullmroulemanﬂolspfemresm are ximate,
E i arearepresemswemhonm‘mafmwlﬂe
[22] 4-72] Cruise power setting Table
LI 2= 2T
Ealnis 8.000ft
293 2=7F a2 7IAH(15T)YE o
8,000ft& AF5st7] fleiA AlZRZ10%, dEe a8
v v AT [ Rem | % | TAS | GA M {nomgglwe)
21gallon, Adl:= 20NM o] Z Qs}ct, BHE:| MPH | Holr Endr. | Range | Endr. | Range
° 5 _ | hours | miles | hours | miles
e 919 2HoA 7|2 ETt 22TO| R 3 2500(2700 | 86 | 134 | 87 [ 38 | 525 | 49 | 660
o7l et 70 ot $lolA T ghrrt 10 | lEl e, E R
=N ulbs ¢ =o A 513} % 2500 72 | 193 | 7. / j
e > ™ ’ 2400 68 | 117 | 72 | 53 | @0 | 67 | T
=2 = S 2300 58 | 111 : : :
= S7HAIAHCE Pt 2200 52 | 103 | 63 | 61 | 65 | 77 | 7%0
w2hA 919 ZAA 8,000ft% A3H7] QJ8lA 2700| 62 | 134 | 90 | 42 | 585 | 53 | 710
2600 75 | 128 | 81 | 47 | 600 | 59 | 760
AZES 112, A&+ 23.1pounds(3.85gallons), 7| L ] | T
2300 55 | 108 | 65 | 59 | 635 | 74 | 805
2= 22NM AR ET) 2200 49 | 100 | 60 | 63 | 630 | 79 | 7%
|
750012700 78 | 133 | 84 | 45 | 800 | 57 | 755
2600 71 | 127 7.1' 4.3 : gs g.z ggg
: 2500 64 | 121 | 71 | 5 5| 67 | 81
Cruise and Range Performance Chart 5400 %8 | 113 g‘? 57 gg 79 g;,n
|2300 52 | 105 | 62 | 1 77 | 810
Cruise and Range Performance Chart~= &% ; | | _
R , o . 100002650 70 | 129 | 78 | 50 | 640 | 63 | 810
3 ZA A 2k o] o AFA 2600| 67 | 125 | 7.3 | 52 | 650 | 65 | 820
e, Al e e ot
= | 4 9| g
<A 9 (Range), AlFAZHEndurance)oll gt 4 2300 49 | 100 | 60 | 63 | 635 | 80 | 800
5= A5 (22! 4-71] 2845 Table
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Pressure altitude 5,000ft
RPM 2 400RPM

B = 38gallons(No Reserve)

(2% 4-T1]9) A<} o] 5,000ftol|A] 2,400RPM
02 £331= A2 61% BHPE116Knots(TAS), Al
7V AR AR 6 9gallons, 5.541ZF AlFo] 7+

53l 635NM B|3Jo] 753},
2) ozl 2UM =3 e2

Pressure altitude
el

6,000ft
36°Fabove standard

] 24A 65% Powerz H|H5L7] YsfiA=
2,450RPM, Manifold pressure 21.0 inHg, A7t

SIS = , :
A5 minutes iaonv i B [ASRLARNRN )

|17 et brose aaneey moaes | (]| 1]
il |

12 92

10 -5°

2 112

550 800 500 550 0 65
Range (nautical miles)
(Includes distance to climb and descend)

Ao 08 WM Tor each
deges Gotsiis above

/mﬁi:nﬁ,qnoim :

: WA BTt st |2
;:a?mmar_‘.'r;«!uru —E - Rmu
aich dogres Galsha o
Bk slanckid Fugl |48 ﬁ| usable
il Wihigel | Fainings ingialled_

[23 4-73] &8 45 graph

I 11, 5gallon®] AEAR-ET} 161knots(TAS)S &
Astoiof g,

o3) to] A E TS

5,000ft
HELH7 | SEl

Pressure altitude
Q7|IE

[2% 4-73]ell A 719F3E 5,000fto1 A 65%
powers %xlé}iiv% =5 4529 ofmldd
S wj= oF 522NM, oH|ARE 1
34| o 581NM% Bl 4= et

ofl4) k29 2ANA P52
Pressure altitude 6,000ft
Power setting 65%
lRE 16°C
Wheel Faring Not installed

(18 4-74]°A4 ¢712= 16T 2 6,000ft
oA 65% Powers FAstH vy 7L
140knots(TAS)®} £&=5 95 &= Stk 22y ¢
27194 Wheel Faringo| Z2teo] Qx| oz
A4 2= 8knotsS Wl 132knots(TAS)7} ),

Cross wind and Head wind Component Chart
A 37 &uH(POH): o] &1 25S
oo S fIste] Ao 55184 (Maximum
demonstrated cross wind velocity)7} T8 A] % o]
olth. ) 2% S8A= ARALe] ARl Az}
2 ojxn] B nRRE 2 2FA0) 5
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Note : Subtract 8knots if wheel
fairings are not installed

H:'Il'lmllh)' eiasiaien |I

Waight 3,600 b, gross waight
. 5

| Bestpower | Mixture leaned to 100°
.‘ " | ey

-40°-30° —20° -10° @

10° 20° 30° 40° 100 120
Qutside alr tem perature {*C)

140 160 180 200

KeX
=

1y

oft

N

3

]‘

shol AAETh FAA 4] o5t Hg) =
A V] 20%2 ARE, oS Eof of=

3719 Vio7h 60knotse} SHA e 5% 5184

L
.

o
1

2knots7} Htt, 2FANE o]F 49 253 T O

Headwind component

g

=

&

8

9

w 20 3o 40 50 BO T

Crosswind component

[22] 4-75] Wind component chart

o) RWY17¢]] WIND 140°25Knots?] vpgho] o
2ot a2 A& 307 WA Eojenz ol
oA 2EAEL 13knots7} HH HATAELS

22knots”} Ft},

o] AelzA 5 3
¥} o] whep geri), 2H5/4d% Chartoll= 2H5
Ao FEF v 281 EgFste] AAIskaL §)
om 2FAR= ofet 8RIEE S5 aLejsto] 2
545 ChartE ARg-stojof gt}

o9 2704 2E4E Charts ARE-Sto] 2t
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AL5.000 it & 41 °F AL7,500 ft & 32 °F

y Total lo clear Total to clear
Groundroll | “enqops | Groundroll | Vi pons

1,195 520 1,255

s7elE ol

o) 3719 AEFF 1.60072E, HI&E
60KIASO| L 33| ®a1 12509, F2)7|AkH
ollA 2FA2]=?

$19) el T El 12509 Ex v} 9l

el s '
]l 2,500F| Eo A 9] 2H5A = 1,135 Eo|B g
H|3YA; F7F 1,250 Eo 49 2FA g+ 1,105

5 £7} wju] 2525 ol 427 5927} Hlrk

o) th&o] 2AA ZAEA=

A omE 25009 E9} I I Ao]o] gk T == o7
B B ~ _ J|Qt = (d|sHAr 1 I|E
stojol dieh, sjenEelA ARALE 10755 prsmEE L a0
= ot 240002
m T : | 3,500
2
B 13,000
0l 5
| _
- #2500
i 'ﬁ'_‘,?
i
i = . AL 2000
1 : : il 473 Fdl'ell)
: i ‘f (R i dl 00
= ; — { ‘f f _"F
£18 — ‘ e o
z ! = — - J‘-L' 1,000
I ----...L._“'“ " 1 ~ : F ,k.
| i i,
C -40° 30" -20"-10° @ © 30 400 50° 2600 2400 22000 10 20 3 0 8
' 0 ; ' ~ Welght ~ Wind componenl  Obslacle
(pounds) (knats) helght (feet)

|"T
o1
15
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27 9759 E7} €,

+ A5 @3

Bknots
50m|E

T7']] A ®JJr iR PE}. ®Xl
Al 2,4009H2E7] A @F ¢

7:]6‘]— ]:}.9_ ;(“ notsoﬂ O]i]

.tlm
i
o)
Zi
I
(s

of 33t Chart+= o8] 714 HstE+= =

F571 A, 571 A%

SAH, dAFHbank

angle), 27 Z8AM (throttle position) 9
et gefR= AEEEE ofs)st] A YERd A

&4 = G8knots7} Hoh,

Power OFF
Gear Down
Flaps Down
Angle of bank 45
. | Angie of bank
m:sswenght = T
37501 Level | 30" 80°
~Gear and flaps up
<] on |MPH | 82 &7 74 88
© | knots | 54 58 84 78
off | MPH | 75 8 | 8 108
hols | 65 70 _Jr | %2
on |_MPH 54 58 | B4 | 78
§ knots 47 50 ER &6
5 e MBEH 66 Tl — 93
ﬂ knots 57 82 i ai
A

(T2l 4-78] &
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o
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28248 &27| M5(Transport
Category Airplane Performance)

281248 &37| M5 H2(Overview of

Transport Airplane Performance)
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AE Fa £E& A5ES RIS 2ol BiAoR
QtElo] glom 1 27& FEstoloft &3-S N
Algk 4= Ql,
+58& Fu7] Aol #HE WA IA= 14
CFR(Code of Federal Regulations)Part25%2¢
Part295 <72 37171671 gAIE ] Slet
] RS HF Part 259+ Part299] 4587

Z(Airworthiness Certificate)2 Wz 110ts &

O

Transport vs Non Transport Category
Performance Requirements)

- uHAel £ A8 B9l

(Full Temperature Accountability)
=8 FE7lol A EE e o154
s AE Folle %7t v|Al= B vkl Al

Ejo] AHEof #-g-|ofof gt

>

A THlER)E 2lE = e A
] A

}=7

oo ©
ol

=&
minute, fpm)Eth= $FA ] et J5il=s
%= 3h= A5l (Climb gradient)2 AT}
FeTilES BollE 3y ARl 2 A
ZHAngle of climb)2 ¢7] ¢J3te] K} Al-g2o]a}

7!
5F A
AL gk 4= it

Fok(Lift off) 7] 2}o]

S48 33719 BoK(Lift off) 7]&L 577t

o & V2(Takeoff safety speed)ol =237 3
T Zpol7t Qe o) a7 7F 7HA = izl

A3 A& A=, doizgon st 1

283 8427 =U
(Performance Requirement)

o] %

- ol % &%

- ol% YFE 87 27
- o} A% a7 27
- Aol Bjn) 87 271
F AR

- 2% &5

- 215 9FE 87 27
- 2% 45 a7 27



284 258 8719 0|F ds

Too SO = oo

(Takeoff Performance)

c =58 I3 olF AeHEY T

7Hsgt
A &5 (Minimum steady flight Speed) 2
O A& AT
T =21

20l At 2

B>

4% (Minimum control

speed on the ground)@A] V,Et}= wolof

Fol A shthe] AR(FA e
B 3719 Aol YA Aol
[¢]

1
A A9 |2l e A S

—

-z

(Minimum control speed in the air)2A4], 2t
T+ Rl o] F3(Takeoff thrust)S 2]
L5131 Zo 5°9] AAFZHbank angle) ¥ ©]
WollA A83E & 4= l=doltt,

—V,: o] A4 &= (Takeoff decision speed)
B o] £ ofsloflA] Ao A7} Ay sHA

o|BL Zudjof sal, o] &% o]Ao)A QA

o £A} WS 0|8 T BFE A%
ofof g},

- V! ol&&
(Rotation speed)®A], o] £x& Vo|L}
O] 1.05H o} 2H2 4= Qlck, T3 YA dIZle]
A7 A oS 1 35T E ol
AV, SR 7HEEofof gt

— Vigr - H|3Y7] B (Lift—off) SE2A H|gY7]

A% FB] 714E EE &=
-

\

S el s

b
i

7FAZeR g5 9]
] g},

=V, : 0|5t A<4 % (Takeoff safety speed)ZA]
Y2 2T 359 E Q| FolofA dojAof sh=
ELolt}, ol 577 P ARE7FE St shte <l
Ao ol 3 Aofas FHsAY Ade=
FH 4009 E o]4) E%Hé’ wj7}A] WEEA] &
A E]ojof Sh= &zoltt,

= Vi . HEFHA54E S (Final segment climb
speed)Z A aFLbe] ol @o] 1A W Abg] o
A, 3g7] /80| Clean configuration A+
= o Az A A& iej‘(Maximum
continuous power)< ARE-5to] Aol 4

£ ojufgict,

V speed= uj o]F A] a#Eolof & V,, V.,
Vs, Vis &L o|F Hof ARG £ QB 224
o A B 4= 9lA Hzle| Fojof Tt

A
0% Sk 3379 Pl uet hEnz o)

SE8 A o) 234 WA Hr) 580l %
FUS Agaok Aok, Ao oRFUL YFT 2
A, ol% F A% 22, o2 s 210 et g
2 alet

LolBS SR B2 AT Zo
5L Slote] ATEE BFE Poli Vo] =
SHe 7bg Z03 Aol IE Aol 1 e

498 7)z3te] AshHok 3l

—

Yol 2w gp7lel o8k FHS o 3
e Al F Y 7 AS vigoz YaAor

gtk
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— 7t 2 AzZl(Accelerate—go distance)
o] AR V, SR BE QA 0]F 2
SH= 7?—‘2 Slp7E Vool A 7F diklo] ARE-SH
29 =S o Fe RS A o] BS
Sh= Aol 8tHE BFE Agds
FoF 5 359 EA] V,7F BojA{of ah=

K E

o

1

oot

Y

o
o
)

fo

mlm

|
n&v
=
T

A 2] (Accelerate—Stop Distance)
ST B QRlo] o] & S
Stth7t ViollA] gk Al
A HE o olF= S 3}1 go] =4t
sto] 5715 1o = Yol FA
Aglo|th (&2 A 73“*}0"*1 R
A O] ARG aLEfskA] YT,

2] (Takeoff Distance) : ©] #g|l&= L&
o] A4 oA EFE FH ¥ 357
o] Iw7HA] Zdl= o a3k 423 Azlo]
o}, o] Al HAagk gk Adixlo] ARE STk A
oA o] Fdh= H 8% g5 AEY A
o5 15% o)/ ArobAl= ¢k Hot,

I
N
-

i
N

é
HU N
N o
_1*.). [‘I[‘
ftjo §

o
L)

] A]_Q_B‘P

o 4>
2

[
R % 12 >
rﬁﬁm—{ﬁrlﬁrﬂa
J
i

I
1o

V, 45 AL PRolFHF 27Yo] A4 F
{3k weasolck Vo] AASE 7HEFA A
AolA|aL, 7HEF AR = oIt g3z o)zt
19| 2 = 24T 4 e V.o H91(V,Range)

« 215 &7 2] (Balanced field length)
71 AR et B ol SA T 2A He Vi

Balanced V, ©]g} sh ojuf AQEF= SFa Zo]

£ Balanced field lengthg} it} o]& &F29
et 3 A= olFds U AES AMES)
of ek = QlTt, o] AE = ol&E st AlAlH
© 7SR Aot 7SR AR E 2

% Egst

e op §57] olBFYY /IPNE, L8
So] ofe] AgA MBI V speede] Hhat n
£ AZa

o] FA Y Az 8¢
HH (Anti—icing) 3] Q) ARE-, n|I1HHR|(Anti—

skid)AH ] 14 Beflo]ao] AHg B FrhAgl

PR LEL BERO| AR} o) A 90 g
AAF Aol obd A9 ZEAR WEA B3]
W5 SHAFM)®) A% S-io] A4 oS4 A
£2 Fasfolof gt

437 olF ol M AL LA B A
ol Hh BeolaE AgAE 3719 A5
2 ARAPOEN BFHE BEAYS 295

ohe 43 %Ol EAg
ol Al 71 AA) AR} 74 2
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Cabin pressurization On

Zero slope runway

No flaps—Anti-ice RAM air inlets Off
Anti-skid On

Distances—100 faat (V| = KIAS)

Motes  Conditions

Refar to FM. for takeoff limitations.

Takeoff Temp. Prassure altitude (feet)
gross waight
atbraké  sf G Sealevel(Vy) 1000(Vs)  2000(Vy)  3000(Vi)  4000(V:)  5000(V:) 6000 (Vy)
30 | 14 47 (121) 48 (121) 50 (120) 53 (121) 57 (122) 62 (123) 70 (123)
50 10 48 (121) 51(121) 55 (121) 60 (122) 63 (123) 69 (124) 77 (125)
19,612 70 21 53 (122) 56 (122) 60 (123) 65 (124) 70 (125)  i125) i85 (126)
V=126 80 32 58 (123) 62 (124) 68 (124) o BB27)0 o 85(129)
30 1.1 43 (121) 43 (121) 45 (120) 48 (121) 52 (122) 56 (123) 64 (123}
V2 =134 50 10 43 (121) 46 (121) 50 (122) 55 (122) 57 (123) 63 (124) 70 (125)
70 21 48 (122) 51(122) 55 (123) 59 (124) 63 (125) W70125] 7126
90 3z 53(123) 57 (124) 62 (124) " 85
30 11 45 (118) 45 (118) 47 (117) 50 (118) 54 (118) 59 (120) 66 (120)
50 10 46 (118) 48(118) 51 (118) 56 (119) 59 (120) 85 (121) 73 (121)
19,000 70 21 50 (118) 53 (119) 57 (120) 66 (121) 66 (121) ENZ2IZ2)INEa0E2s)s
Vi =124 80 a2 55 (120) 59 (121) 64 (121) 73(122) (423) . 80(124). . 90(124}
W -1 40(118) 41(118) 43 (117) 45(118) 49 (119) 54 (120) 60 (120)
Vp =131 50 10 42 (118) 44 (118) 46 (118) 51 (119) 54 (120) 59 (121) 66 (121)
70 21 45 (118) 48 (118) 52 (120) 56 (121) B0 (121) MiBSH(122)i L 2128}
90 a2 50 (120) 54 (121) 58 (121) B3(122) o BE(I23)0 o TR(124) B 124)
30 1.1 40 (114) 41 (114) 42 (113) 45(113) 49 (114) 53 (115) 60 (115)
50 10 41(115) 43 (114) 46 (114) 50 (115) 53 (115) 59 (116) 66(117)
18,000 0 45(114) 48 (115) 51 (115) 56 (116) 59 (116) 65 (116) 72 (117)
Vi =119 80 a2 50(115) 53 (116) 58 (116 62 (117) 66 (118) "
30 -1.1 36 (114) 37 (114) 38 (113) 41(113) 45 (114) 48 (115) 54 (115}
Va=127 50 10 37 (115) 39 (114) 42 (114) 46 (115) 48 (115) 54 (118) 60 (117)
70 21 41(114) 44 (115) 46 (115) 51 (116) 56 (116) 59 (116) 65 (117}
00 32 46 (115) 48 (116) 53 (116) 56 (117) 60 (118) ; 19)
30 11 36 (108) 37 (108) 38 (107) 40 (108) a4 (108) 48 (110) 53(111)
50 10 37 (110) 39 (108) 41 (109) 45 (110) 48 (110) 53 (111) 59 (112}
17.000 0 21 40 (108) 43 (110) 46 (111) 50(111) 53 (112) 58 (111) 85 (113}
Vp=115 90 32 45(111) 46 (112) 52 (112) 56(113) 50 (114) 65 (114) 72(114)
30 11 32 (108) 33 (108) 34 (107) 36 (108) 40 (108) 44 (110) 48 (111)
Ve=124 50 10 34(110) 35 {108) a7 (108) 41 (110) 44 (110) 48 (111) 54 (112)
70 21 36 (108) 38 (110) 420111 45(111) 48 (112) 53 (111) 59 (113)
80 a2 41(111) 44 (112) 47 (112) 51(113) 54 (114) 59 (114) 85 (114)
30 11 32 (104) 33 (103) 34 (103) 38 (103) 39 (108) 43 (108) 48 (106}
50 10 34 (105) 35 (103) 37 (104) 41 (105) 43 (108) 47 (107) 53 (107)
16,000 70 21 36 (104) 38 (105) 41 (105) 45 (106) 48 (107) 52 (107) 58 (108)
Ve = 111 90 a2 41 (108) 43 (107) 45 (107) 50 (108) 53 (108) 58 (109) 84 (110)
30 1.1 29 (104) 30 (108) 31 (103) 32 (103) 35 (105) 39 (106) 44(108)
Vz=120 50 10 31(105) 32 (103) 33 (104) 37 (105) 39 (108) 43 (107) 48 (107)
70 21 32 (104) 34 (105) 37 (105) 41 (108) 44 (107) 47 (107) 53 (108)
90 az 37 (106) 39 (107) 42 (107) 45 (108) 48 (108) 53 (109) 58(110)
30 -1 2B (98) 30 (98) 30 (98) 32 (98) 35 (99) 38 (101) 42(101)
50 10 30 (100) 31 (98) 33 (99) 38 (100) 38 (101) 42 (102) 46 (102)
15,000 70 21 32 (99) 34 (100) 37 (101) 40 (102) 42 (102) 46 (102) 51 (108)
Va = 106 90 32 36 (101) 38 (102) 41(102) 44 (103) 47 (104) 51 (104) 56 (105)
30 -1 25 (a8) 27 (98) 27 (98) 29 (98) 32 (39) 34 (101) 38 (101}
Vz=116 50 10 27 (100} 29 {(98) 30 (99) 32 (100) 34 (101) 38 (102) 42(102)
70 21 29 (99) 31(100) 33(101) 36 (102) 38 (102) 42 (102) 46(103}
80 32 32 (101) 34 (102) 37 (102) 40 (103) 43 (104) 46 (104) 51 {105}
(32! 4-80] HA} 0|2&F7{2|(Normal Takeoff Runway Required)
=ol= AR} =& Aol tigt A4to] thA] o]F Ve, 2% Hiere] Wiekut £ SpEg 7
o] Zof g} 2 A= (Runway slope), 015 Z&2/4Fe

Standard ISA conditions

s Shaded area indicates conditions that do not meet second segment climb requirements.

TAKEOFF RUNWAY REQUIREMENTS

Fo| M jofof gt}

Headwind
(knots)
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oms 1st T/O 2nd T/O Transition Final T/O M.C. = Maximum continuous
segment segment (acceleration) segment = Critical-engine-failure speed
2 Engine Positive 2.4% Positive 1.2% = Takeoff safety speed
* 3 Engine 3.0% 2.7% Positive 1.5% Vg = Calibrated stalling speed, or
4 Engine 5.0% 3.0% Positive 1.7% minimum steady flight speed at
Wing flaps T.O. T.O. T.O. Up which the aireraft is controllable
Landing gear Down Up Up Up Vg = Speed at which aircraft can
Engines 1 Out 1 Out 1 Out 1 Out start safely raising nose wheel
Power T.O. TO. T.O. M.C. off surface {Rotational Speed)
Air speed Vior™Vs Vv, V,+1.25 Vg(Min) 1.25 Vg(Min) QUIIBE= Speed at point where airplane
lifts off

* Required Absolute Minimum Gradient of Flightpath

(721 4-81) 14 UF1 IS Mefof el o/

— A WA /7}& FE7HThird or Acceleration — 4 ®HA /oA 2 L7 (Fourth or Final
Segment) : o] o)M= FE7I7E S A Segment) : ©] PR AFLREE 4009 E
7F A&E7] A7A] ALz 5 e 4009 E A oA 15009 E7IR| 9] F7to® At Azle
AV, HEOA Vi S22 7HEShe 71 Hof For 1=F de ity 84 =
olty, E¥(Flap)2 7k 27] @AlA &2aL B ES 2 AR AL 1.2%, 3 Ax H¢
FY2 7hett L35St o)F e AR 1.55%, 4 NX1} 79 1.71%7F 8%,

(Hd 5.

c 258 A7 Aols s a2
Aol ¢J3hH 1958 9% 30 o] 5of A|2bgl
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&% 1.3u)9 27]2 &2 ek (Threshold)
501 E 915 e of Q5= &koltt, o]
S vYF(Traffic pattern) that 2
& A7V dollA 710l B Lol

— Vi + 30K : 83 AZ(Downwind)/ 22} 413
T7H(Procedure Turn)

= Vaer + 20K : H|O]A 38 22 A (Fix) Y
2E 1t

— Vi + 10K : & 2 Z(Final) & =
Z5E A (Inbound) #F 77t

2 (Fix)

u;é
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« 217 AF=(Landing Climb)
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A5 AE Altshz © Slof ofd 7] Al
W A LA 7|A| e A
7} &4, ol A A 7I¢aE, v, &
7)o LARS Qs Qly] wlEoltt AE
£ 0)119 YA (Anti-skid) A#]Q] AR -2 w]A}
& 22 Faz 9oyt 958 x| (Reverse
thrust)9] AFE-2 25 I4: A E AAket= o)
27| =tk

=
O I35
& X9+
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- 25 g9 49

572 2 AR 2 (Threshold) %
FolA] 50T EQ] NEg Ensle] HA] & G
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22 HE 10007 E AH)9] F5A2 (Air distance) - %2 585 AT

7} EFE L A7) o rEe ARt FAA R ool 7o QAES Hlgos o) 8L HEx

azlct, T ArEstofof sim ANE A 88 55T

14 CFR Partl2lo] ¥ 258 a7 BF 2 ot 22 8450 9t #712 Sols +
9}\

2 U 500 E 1% AZPEE Z z]-q}]g]% A}
X%?)‘l- [IH ES 7]»_9_6]- D:]—ZE 710]_4 0% =2 -@__}_ _,'\_

Aokl YASEAL Qltk, E Ao 509 E 1 - X8 g2g Q7 A
A9 L= 5719 25 o Aol o] Ak — A A Q7 AN}

Sewrt 1 e} OW% oF it

58 3719 318 THs HF FUE 423

7 AL Theat ge RAES wefdte] Mrh  uhRe] A9 GREE 74 gect et o] A 4
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[13 4-83] &5 &F 277{2|(Landing Runway Requirements)
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