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A Study on the Limitations of Indicated
Airspeeds of Aircraft
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1. A -

BE71& A AL W83 Yuirkx] 2 ArgAte] B §xo] wel sestojof g
2480°] 4 Qo] YWrhe & ojn] g3 g ujojr}.

AU Y Z2dA NIslolol W 22E 2 YT A, FA W Zxo] wjE gz
SEFHY Rojt).

IHEZ AAY wivt A 8ol o] &x9 VAN A7} RkEA] 2@ Eo]of Yc),

°] 4Z& FAROIA V(Velocity)ehs &x}& HA|#}3 FAR3} Az atel s Pool uia}
AR Btojol @ 49 Eg ofalel RAR AN 2o 2L V-speed2} {ir},

Aircraft Categoryo] wie}, mi= u|887], HAYEI] 9 P2l nE V -speed &
TEHOEA dAA} 282l 7|Fo] € 4 Y 3o, A7lME £2 v @Yy
V-speed& HFIEM 2FAgolA WoE g o]BHy AL Aersta ®AE V-
speed?] 3} ZITiE S0 Azjghg AMAls) B gy ZFAhaolAl W& Fast o
Gl 7oA 4 UEF DYHTA Yo,
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{Airspeed Dictionary)

Va(VA)reeneoesen Design Maneurvering Speed

VAT s eveceemsonnense Target Threshold Speed - 1.3 V s

Vb(VB)rereeeraenas Design Speed for Maximum Gust Intensity or Turbulence
Penetration Speed

VBROC:seveeeeecacees Best Rate of Climb of Helicopter at Sea Level

Ve VC)rererenrnnes Design Cruising Speed, Rate of Climb, Circular Velocity
(Speed of Satellite)

Vd(VD)eerreeeernes Design Diving Speed, Rate of Descent

Vdf( VDF, MDF )---Maximum Demonstrated Flight Diving Speed

VE -erereeeermncnenes Limiting Speed at Flap or Landing Gear may be selected and
extended (Generally Symbol)

VE(VF)emereeeranns Design Flap Limiting Speed

VEc{ VFC)eveen-s Maximum Speed for Stability Characteristics

Vie( VFE):seneeoe Maximum Flap Extended Speed

Vh( VH)eerreernees Maximum Speed in Level Flight with Maximum Continuous Power

V 1/d( V) coeeneene Best Lift-over-drag Speed

Vie( VLE)=s=s-e-- Maximum Landing-gear-extended Speed

Vio( VLO)-ereeee- Maximum Landing-gear-operating Speed

Viof( VLOF)----- Liftoff Speed

Vmc( VMC)eeeeenes Minimum Control Speed with the Critical Engine Inoperative

(Twin and multi)
Vmo( VMO, MMO)++-Maximum Operating Limit Speed

Vmes-eeeeremeenneenes Maximum Endurance Speed (sailplanes)

A"2 TERITTRRITITIPERERY Minimum Unstick Speed (All engine operation)
VNA--erersasroncenens Noise-abatement Climb Speed

Vne( VNE)--reeoes Never-exceed Speed

Vnos-erereeeneenaness Maximum Structural Crusing Speed, Maximum permitted normal

operating Speed
Vr{ VR)seeereeesnas Rotation Speed
VRAwweecenennanccnees Rough-air Speed {(Maximm E.A.S in Turbulence)
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Vrefe oo Reference Speed for Final Approach, about 1.35 Vso(in jet
transports)
Vs(VS)eeeeraen Stalling Speed or Minimum Steady Flight Speed at which the

airplane is contrallable, Velocity of Slip(propeller),
Slipstream Velocity

Vsgereeereresenenn Stalling Speed or Minimum Steady Flight Speed in the landing
configuration
Vglreeruaerasnann Stalling Speed or Minimum Steady Flight Speed obtained in a
specified configuration
Vsgerrrersaenas Minimum Safe Single-engine Speed (Twin)
Vitemereoaninnen. True Airspeed in Aerodynamics
Vtmaxresceeceesee Maximum Threshold Speed VAT + 15 Knots
Vitmine e-eeeeeees Minimum Threshold Speed VAT - 5 Knots
Vu seererceenannnn Unstick Speed of Marine Aircraft
Vi seeerrenennenn Best Angle of climb Speed
Vxger-ereresnes Best Single-engine Angle-of-climb Speed (Twin)
Vy(VY)-erveenn Best Rate-of-climb Speed
Vygerreerarenees Best Single-engine Rate-of-climb Speed (Twin)
Vieeeommanncen Critical-engine-failure Speed. Takeoff Decision Speed
(Formally denoted as Critical Fngine Failure Speed)
V2 creercrnnnnnnnn Takeoff Safety Speed
Vamineeeceereees Minimum Takeoff Safety Speed
V3 weemremannen Normal Screen Speed with all Engines Operating about
V2 +10 knots
Vaeererromennae Steady Initial Climb Speed for first-segment noise-abatement
Climb with all engine operating, V2 + 10 ~ 20 Knots
VZF neesecesaenn. Zero Flap Minimum Safe Maneurvering Speed
2. & =

V-speed?] $3 EE7} ATASGER Uehinl S88 Aol CASE She T 9
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ARE REEA] C.A.Sehe A& BAIS FA Hol Atk V-speed= A7 2ZAIEol7 °o]-&
He ZojAnt diE olgEa] of= AE Qon, ¥iza) 4n elol ¥ A% TEFHAY
1 EE AYE] odA] Rl o] gt AeE A Aot}

ZFA7E dotol ¥ A} ARG MAbA ¢ 9lg Ho] lxjut 23 '?—'8‘5“]'*‘—‘- Algho]
AA AZRE gtz o 4 ArkE U 2 5ol § 4 Aris AL WAL

2y MERp7tA] dd FHoL REAL dolo} ¥ V-speedof] @s}oiut Ssted B
A Prh V-speed?] ofxb= @A Woels I £ ¢k A9y we How wmia
th ol& EThd V. V, Vo 9 V.2 Uehid & F5o] oggals &% % % (Maneuvering
Speed) WA -F<4 X (Turbulence Penetration Speed) # #4223} % % (Minimum Control Speed)

R S $X(Stalling Speed) 52 o] UtFQ £ uo] &3 Qg Folr}.

“‘%"71 7t AE diolls AHEEA, g a7attte] YL E Yo LENAE HA
ol ¥ 1 SEe] g 2R 9 JElAE S $HA|9)A Hl @Ay FARol A @ 73}
e el whel Vondgl ghgo] Ao} s, o] V-nMES s}Euj<(n)2} SR
°ﬂ’~1 0‘131 E°] Aol ghe] A= E§al Holr},

(L)oll Zulgdrle] V-nAx & 2k uleic)

‘574]4;3*«5*0“ MY V-speedt: o) ZIx|7t dalmt dARHAN 2 7Al8lo] YT E
AT DEHAA T HAGE(V.Y VEYS B2 $5)71 Q3 2zHow fd¥lof
AY R AE SAAM BET g B AA 4 (V. e &5)71 Qo)

thiols A, 72 @ $84o W8 V-speedE 7-H5lo] WL A g vhso] Ba}
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The Von diagrane a sample manvover  eavelope for a light aiplanec, Tinted area represents
allowanie Hight regame 01 (he digplane at ®rovs weight operating in the normal category.

3% 1. V-nM%E(Normal Category)
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2-1 A4 4xof tf§t V-speed

V. (Design Maneuvering Speed or Maneuvering Speed): HAIFFHE T FE&HEE A\’
EE Uehin REIUGEE (V,)e] o wj7t g &Fxolt}, o] X &= V-n¥Eola Ak
VAL RE77E AN BAB AUE0So} e el 5§ WHTH 1CA02] FHof
23t A stEul4E Boid Normal Category #g§7|+= 3.8, Utility Category = 4.4,
Acrobatic Category & 60]2hz Z& oln] ¢ gl Algleln], ojr H4-EHe] ulfr] A
TeHFui7t 9~12671 5 whEoldl A7} Qi)

ol AT FFul V-ndEo] ojsiy &= Hryel Guf91 Zojc},

A st3ulE YA FU0T Y o HFAH D AHA R A Fol s}
A Bk ASAlolE 547t 18 22U 4 o USETET) e SES Hl g}
H shFul4= 479}

Hstgol A= A4sia] ol v|MY 4 9l HAEEE LFHEE T Aoy 313y
T 168] d&E ot AMetetzul4o] W2 e 23 o] Hrh

Va2FE S $HAL g7 T2o] 47AQ SAre 8] o3 ujyiy £ qn ATt
o #H0E vehdch miel o] 4BMRC} of 50% AE o 2 sBujes Hisgstdoid
7t B HA = driete dFHYo| Yol 4 lrp Roju}.

Vo = V4 ATEF (N CategoryLimitload = 3 .8)

Vu(Turbulence Penetration Speed) U EAR&LTL 337171 Ae EE(Gust) & ujgpg
T o] EFuEol A3 el 33 (Stress)& A Hrl E3 LEro] njH= qyge o
7He) 2719k EAEFe] nle} 1 wkgEo] WapAc),

HAEHEol o Z uiRI= AaslFo] HE wss R} SEoj 23 3FulE A wo
o 56 o 2 AFueE Bt BAZ RAL uBr)E DdoE Qs v}
Y 4+ vtz E 5 dou 1 wije] ALE Qrie R Yolob g}

A& Evtd 2FVE B7H $H0]Qe oo sBEL w1 el 2B 3
& e ML Aok o AL 5 Wil oo Balo] $% 13 2
"rl olg} o) uiRWLE EFe 57} YAE o QAL A Hug «3 o2 Ay
stEuls ol EAY ALH: " 2estA Hoh

et HEINE AGSERT) o g2 ST uRsitr) By 298 zauste Wi
AU dESEnct ot 4 52 u|gsichrl 55 T AgsiA § Zolr). e
E Vs 555 Vool mtel 242t tle A 25, GHeLE 383 4o}

Normal Category®}F7]ol glol &FEKE7 H&&Ee] o 2u]8 % o] RE WEo| Zo]
c}.
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Vc(Design Cruising Speed): dAE¥<& AAY o HFrle] ALRHa Q7AYo
FUY 45Hdel oet gHAL, 3‘4*] ! ARAHEFE 83ted dANYoA g
2 Ao S et & YA oule gt

Vy(Design Diving Speed): dAFA<GE: HAY of EXEH 2 (Gust Effect)E F43}7]
23t o2 HAH Kxold, FASHY uf Pojx= FIF4%(Terminal Velocity)o] £¢
SHAEE 2 HEE 25 € A0t deng e mpE Pxde] BERgN g
Ag of Ao AstA ¥k 33717 A3 o EHY £ s 2345 3k
FA 9 &) BALHD oW Z2de vRroME REANUE FASY o a&5olA
gdeo] 2Rt Az AL} "”-’9—,& Feedrl of 8 4§ 4& 497 Adch o &
F<% 5= Hodographoll A 78 4 3lch,

L&A SHE 14--Lx]v~,§:(vm; ~~~~~ AR AE A8t ViREHTE Hojof o A

Vet V2] 90%2] g2 3 90%0l3t7t %12 4x& gl

Vol HB&57t o dstA Sl 71 1P 24 5§33 (Gust Loading)o] ohz 7}
7 Yolths Flutter@del 7“011'} °¥ Flutter®@4to] wWAstA = REEY 348, 2%
Aol e HUEe] HAHA gl vehbs EFFH 9 A Holxx v #4
S8 WHEps} Attt

a2z Aol Agugg ¥ o FU3 AguRE 3] HilY Vg 23319
HEHA Vuied de A oldjole AR 2E4E Vg 2334 O¥"

T.A. S LA SHTE AA ¥, 2%7l &ol A5TF Flutter7} AR 4 Q&= AAfri4x
© HAUCH: 2E HAsiol gl

Ve = 0.9V

F rii

2-2 7]} 2o ¥ V-speed

71el F2Eo ¥ £y Ao)= Landing Gear,Flap W Dive Brake5-& AMEH 4 & &
=50l o7+ Landing Gear 2} Flapoll #3%t fwuhg thio] ¥ A 3l

Vi(Design Flap Speed): Flap2] Z2h2 W Ajolqt ARg3HA 311?—1 g378l% 9 P&
B4 2ol Fdol AWntE URE FEIAY "art gk 2% Flapd Bgz 9
3 g ztxof utzl YAAHE g 28315 Flapy ?éﬂ.’:‘u’z} 0}/‘15;%1“ %}"PUM AA Y
ujof) A4t & 5olr}.

AAY of Flap $29 AL FlapF2F-2of ¢Hd A%E Z3A=d 523 9471 §
o o &Tofa W FUufFoll HingeF-i2olL} Flap Control Cablegoll &4& 7MH& +
glome Voo QtHeAR 2XE3F Tadle MY H57F VelMaximum Flap Extended

'~

%
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Speed)oln], o] Flap UHFEE A& sl th7|&GTA 7 o] W4 Aypdog Eajs
2 o] B &= 1WA Flapehd] 4Eo|n Full FlapAgAls Eqtoll 2§ stejo] 7p3
3A Hof AMEAY X% Fola|a] ¢tom QYT

Vet Flapd] F24 GH4& 23y Zolxet Flapg AMESI7|§8lo:= %7
(Actuator)7t Wit o] 2Hg7]7t EU& ©|7)AA Flap@ up-domnAlHo} sH= FAlo] <
W A wHEste] ALEY £ gloam (XA Folof Yr}l. o|HE FlapRAEZE V
to(maximum Flap Operating Speed)z} 3} 2tE7|e} 2E B ¥slojo} g}, 2t 7)1 8] Power
7 BRSO Vi o Vool HelAzl 28 4 dou o¥E Ve 7b Vedth A2 432
A=}

Vi(Maximum Landing-gear-operating Speed): 2t8Ax]R2A4EL Retractable Landing
Gearo #HE={= fxoln], ol iyt ol dalg W glo] of: ZEsA ntsoA|
92] 7t Landing-gear Doorl} Wheel Well B! Landing-gear 2Hg7|o] BAIE 7] wjEo] &TA
ol WastA Hrt

o]l & xo|slol Yt Landing Gear 2}5-7)7} #HE¥| o] Gear Downz} Lock7} L door7} A
BHAE € 4 de=R o] HuLeE Witrl. Ukt Landing Gear?} AEE o] Lock7}
¥ Folt Landing-gear Doori} Wheel Welloll &44& 3] ¢t HelulojArt §Exgto] @
25tA ZRE o)A & AFAAUYFLEE Vi (Maximum Landing-gear Extended Speed)® X
Alghet,

Vi Bt Vi 7t 84 o & 57} ¥l

2-3 &87dof 3 V-speed

H%717 2R AoIL} Poverst QSlo] Polxls V-speedBE T A}

Va2t V= uiy] H508 Re| SEHE &xEo|n V.9 o] vy A7 i)
wet o] V., V,% 7A3IA fcl

V(Best Angle-of-climb Speed) F3KE o £HEHE] vyl 718 & AALH4EE Uehy
o, G5E JMoM dAc2 R FME o Qx| Hof A5 o K28 FEA
o,

AE Ecvhd of® n|MI|7} 10Knotse] A AThrISEolA 1,000fpml 8 AAHElR, E
70Knotsofl A 800fpmC 2 Al3leirhA 100Knotse] H|387):= 600Feet per mile, 70Knots?] H]3E
71tz 686 Feet per mile® AM5siAl Hrl n|E 4582 Ao]r} 2 Aolx|wt 100Knots 2.
et 2 BUE 70knots® A5t Zlo] o £2 A42te 2= 4xo|r},

V,(Best Rate-of-climb Speed)u]¥ 712} @lojo}& (Excess Power)e] g 3 MoAe] =)
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Atz xolm, Jojutgo] ulel HAE T FAo whjash= ol AR 2FAARE
tigo] A% AlYeE & E2 U w2 UEaxe 2AFM FaIA iR 4
22}HClimb Angle)& Z A%l 4oy ft/min% FA|HCT}

V.oh Vo 223 xpojAE FolEE UAMA €Y + dxu g=uE USSR Feet
per Milez} doju} w2 A @ 33h= nxof L@ Jojupg 2tsH= Feet per Minuted] 2}
o|7} el Zojr},

Vol Vo AEHEE E Povwer-off A QAN PG E o} AEHelolA HALEE ¢Y
th o] HA&LEE dahof] ot AAEN GAY 2F0Med AR E AASHA Wt A
45 I3H & ZHe o) ol a nRIIFA, BrUE, sFuiset & wel A3}
A =i, gtel u|F vy s34 E U VIEE 5L Uchd F22 mily} Ha A
HFHEE MUl (F3) e AF2ol viddtA "l

olF, XF{ Y HA g ufol: AL AKEE o] TEBA HER 2FAEAA oMF
Z238HA g3 oo ¥ KHxolrl

- ‘,_.__.?!_I_WL._
Vo=V, oComS

n A Woonjgy] BA o FINEE
Cimx  : FTHFEH AL S: ¢} HHy

Vate H[®37]2] B4t A0 HAz3 &2§ Waln], Aduslzle] §F Azlo] FA|F
o] WindmillingAtefo]l3 T}E & olzlo] 2] #8¥eT 25N of W3 Yawing Moment &
S kARt Way|e] Yog zao] JHett Al HAMEEE Uehdr) o] Ve AAA
Hol Hr) ¥ oTA AFEHE T uWY £ Ue ol FHE MM ALAHA V.o
IR A 3hH Yawing Moment% A A{3] Zt43tA Hrl

Beech Aircraft #|2[¥]Alof s AL ziMloM & Mxo] el v 7FaT 2
Vuolth @ Knots] GEE 7Hiisled, P48 Foli AEAEE wolHA vV ASKY
4 0l &5 &8 V,(Minimum Safe Single-engine Speed) % A dlo] 7% Frl,

Va(Minimum Unstick Speed) TiF-E<] #PU%37] RFA e Voot Vg M3 24
7} gtom, o] &3l7 Mol Aol M Vel Vool 23 A4t &=, & F23HA I=H=
o|§F Ztxl7] F Aol Ax|HAUL we] AE ofddle] nmle] Aol FAF 2F Aelol
A GAEEE RABIEEAN A0g nddAg & UAEE P 5§ UUCH

BE Vet Vaed] &5 %0 dzlo] BF F4Fos 2bEd ujechs 22 ol H
t}.

Vael=, BAH B2 Feather e E Gear up,Flaps upolld %8 A RN 7HY &
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[e]

2 AEE €& T AUE $50)H, V., Hx|H A2 FeatherAe)E Gear up, Flaps up
oAlM HehrZhel] 71 w2 A= E & T Ut FFolr}

o] Vie2} Vyerz HI%7] Fte] @¥o] A &84 Enj, vy F3o] ZaFE
Percentage?] 1/23}8] %57}, & Z4T A4M€ris § 4 Qrl. & 33| 10%244F
Adrhd HAEEE 5% HLHThE Solr)

Transport Category%3712 £FAH= o|J/Y o] Viz V.o F71A| 58 AHE3lA =l
ol & olFF A o] ezt UL S Wi, vy B2 YFRoN o|FY o ¢
HMstA Meld 4 UEFH F43he o 28y 7)1E480] He xojvh. Vi3 Vo upH o] &
g wjuict Astsojol st F2FAje] oste] TA(Call out)HBrh V.E AHEstE o g
HEe 2450 A&}

Vi(Takeoff Decision Speed)2 Critical Enigine Failure Speed %= o|§ZAI&EE Ws}
o, H|A7|7} o] H3}r] flste] o) &S A Fol ¥ &F dzo] FAHAAY o|Ado] A
ZAE& W Vigx olslof i FA 23 & &ol3 FARAE sfojo} siny Violatel Loy
€ A% o] FF stolo} ¥, & Ao wt 7]&o] HE &Eolth EY ofH VR RN o
EY off Accelerate-stop DistanceE ZAAsH=u] F431A o] &8s Gxolo, gt Vo] &
©3t F AL uFo] AAE Aol VARE €& u7iA] Ag &2 stEA Vi
VaAtololA] RotationA]# Vol Ttstd o]&Atgstoof il o] 45 & AAIN= f4s
Vg ZAsh= AlYEC] A8t F7iAor 459 ZAlx, xuAde] 9 nigte] d3E
= a3¥rh

Va(Takeoff Safety Speed)= & Mzlo] A Atefoll A 35fte] FolES FAMSIA B3 &
T A ¢AL4EE F}

V2=21.2Vy = 1.1Ve (Twin Engine)
Vz2=1.15Va . (Multi Engine) :

Jet-enginen| g 7|of M=, H¥-F7|oflAl Approach Speede}il BB KX &, V.er(Reference
Speed for final approach)e} 3t 2t§3}7] Hol Aitsie] A Z¥UCTE V= Vyol 1.3uE
F F2lo|H, Turbulence, W ZA} W no flapsJelel TS v]PA Ao o] £XE&
38t A&yt

ZE718l Approach Speedi= 4 TtAE] AFAlollE 1.2V, FJ2FAE Vodelol
A 1.3V, Turbulence’defollr] 2FAlE= 1.4VoE 3 &30}

Veer = 1.3V {Normal Landing)
=1.2Vu (Short-field Landing)
= 1.4Vg {Turbulence)
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Vae(Maximum Endurance Speed): ¥-87](Saiiplane)?] #j%HAIZME €& T U: &xo)
o, 8ol Yoyt HLYof P E Kfrojrt. F M2 Mo} AE2UNF
(Thermaling Speed)& kol whal Aslo] 2 HEo|cl

Vin(Best Lift-over-drag Speed) U &AZ|E E& ¢ A= & wsin|, o3z}
Hope] weztow vRY oo dxolc).

& donHFdolq YHoR 8 FAHE oM whEs M %2 Ao AgiuE
A Hrje] AelE HPH 4 olE AR Aol B Gxolt)

T HWY(Flight Manual)§oll BAIEAE g2t Vot ® KnotsE 7RI 429
HE2 stAY PR YEE(Economy Cruise Speed)E URE| 7| E qhr} o]atzl Zo] A3k
22 F7 W oujE ot #HAMT tIRUT £219 oF Aol B dgdr). 327
g 8% 2854k sld 3719 u|B-FY(Flight Manual)oll BAIH =84 $29F A
Ao ey 43§ 231A "l

3. i -

V2 F37lol dBE o] AMEEIL & V-speedo] ci¥t AStEE nAstdon], 2Fas)
ol $E§3F TRIA ¢ AMgIol FEE Vo Vi V, Vi Vo 3 V. 5olH 7jELY] &%
2 % BT E&Felet o8 shx| 2o el FuleiAE SxolmE wiggH
(Flight Manual)ol BAH JEHAEL o] 8sle], uigAef dt=a] Helsle Ag4 4+ QU
& 3h= A7 Fasich

TS §EE FAof wel 3k dAse] sl e ¥EY) SEAY VAANNEY FF
oF X7} ot Wyt QA Ao} E&A}oIA W=A] XA Y Algo|EE 28
2 ZFALE o] YASGEE WEA] ¢ B Esto] A Yo o] glojok sialct




