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Bernoulli’s equation

|Ex|+ x & @z x % &
1| g2 | Performance . 1 BT
1 E Nitrogen. B4
1 & Argon B
1| = % 1t Ht | Carbon dioxide B 53
1 £ Hydrogen WL YELEH
1 v Neon WimasE HEL
1 3 Helium - #maE pELE |
1|# % /& | Troposphere #2245
2| F s /& | Stratosphere Wt 22445
2% ® B & | Wet-and-dry Y4
hydrometer _
2| M S # | Perfect gas YWE G
3| B # & | Temperature WEAF L
gradient
5|% # 3@ # | Polytropic process ' #iZ24& ]
5% # & 7 | Adiabatic process | WMAR WEAH
10 |8 % % ® | Steady flow Hebg 4 5
10 | % # | Streamline WML
12 | # 2 M & K YE 20




2 fit ZE8h 1B
HEX | X & #A|®E X 4 | ' OE K IR
13 |3 & % = |Velocity head [ 3 e
13|E B % 2= |Pressure head B 445
13 | % #% | Total head B
13 | B & & & | Single-valued BE LS
function _
14 ‘% i@ | Isothermal YA
14 | % # | Polytropic &ngﬂ
15 = % | Sonic velocity A
16 | # @t 5% X | Equation of B &
continuity
18 |# ¥ W | Stagnation point | BEMLAF
18 | & B H Dmaﬁic pressure | M EEA
20 | & % | Pitot tube M A
26 | B b .Circulation Bz
26 | & # |Radius vector B
271 8®] W ¥ #& |Circulation B
motion
27 |8 ¥ 58 & | Intencity of the B4
circulation .
27 ' 8 & B U | Bicifculating B 45
motion
28 | i ¥ | Source Bm 4
28 | i X | Sink Bma
32 | i B | Stream function | MZRAH




e LTIt ' 3

HX | x4 d|x X 4 #H|F E X B

41 | & #: | Method of image | #2243

44 | 1 B | Ellipse WEALF
51 | %t _ {8 | Doublet 22 4 &6
58 | BEZF - EEE | Kutta-Joukowsky | f1%2 &
60 | & IE | Vorticity i Ze 4454
61 | 2k b & | Point vortex it 224 3

61 |3 ¥ 3 & | Induced velocity 224
62 | = & i | Velocity potential | 1224 A
64 | A7 #h; F1HERA | Laplace’s equation | WE LR MiZ24
64 |8 R & # | Boundary condition | WE&H W4
67 | 7 & B | Potential function | fi}; 224
69 | 5 % i # | Rectangular L e
' hyperbola xy=¢
72 | ( E8EE 2 ) | Transformation 8 b &

i

73 | &+ £ # i | Conformal transf- | B2 45
ormation

B dg B4 53

74 | 18 B | Modulus = | BELH
dz

= ag i
74 | 18 # | Argument ot A

75 | B¢ 2P (&%) | Singular points W 4 BB
77 | i BB )% | Cusp A
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4 #i2 BB
EX | X & @ | X % #@A|F E %X K
79 | #E K EMHE S |Double process of |BE4ZE
B inversion
87 | K B%i % B& | Joukowsky hypoth- | #1247
esis
90 |'# B #f % # # | Joukowsky transf- | #1224
ermation
101 | & st & | Iteration mEL
103 | # 3 & |Normal velocity ELE BRAT
103 | # W # |Perfect fluid BhaE YELHE
103 | ( #HER ) BE | Flux(of momentum) | ¥ H 4
104 | & & 72 3 |Momentum equation| &
104 | yifasr D E/YE) | Momentum theorem | 4B 4 i
BEE®E of fluid dynamics| #)¥ 47
105 | IF ( # ) FE /7 | Normal stress Y B4
105 | &) ( # ) f 7 | Shearing stress My 45
107 | & % 4 |Moment of. YL
' momentum ‘
108 | z - EhEIE 42 | Flux of z-moment |#E 443
W= of momentum
109. | il & H 28 & |Moment of momen- | ¥4z
HEH tum of fluid
| dynamics
A A |Energy equation | #FE A




th 3 X H P E R & S
EX |4 X & Al®x %X % #|%F B %X ®
112 | BkKr % 4> 22 Bl | Euler’s rule of e
: differentiation - »
114 i M H 4 | Pitching momentM | kg4 &
117 |& 77 # 4l ¥ | Dynamic similarity|#g 4%z
| 117 |t 82 | Performance g 2 =
118 |1 23 77 | Inertia force B4
118 |# ¥ 71 |Viscous force b 4 5
118 | ( W] ) EE ¥ |Compressibility B2
119 |&F % B | Reynolds Number |#p4%:A
119 |5 %5 B | Kinematic viscosity | Bk 4% A
119 (& % B (& # | Coefficient of
kinematic vis cosity | # b 44 &
120 | B8 % | Turbulent flow B
120 | & 7% | Eddying flow B
122 | # g4 # | Characteristic ﬁm:&%ﬁl
curve '
123 | F i 88 ## Ui | Laminar and turb- |B$K&EA
ulent flow .
123 | f#ER - 58#65 | Navier-Stokes
R ' equation _
123 |1 7@ % & X | Bquation of wHEE HEALT
’  Poiseuille
124 ([E # K ﬁ’Friction factor YA
(EBEY) | (wma@)
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6 M8 BN
|EX | X & | X B W F B K v
126 | f @ # % # | H.V.Helmholtz  |%EAH

126|4 M - % | Separtion paints | &

127| W " % | Wake 224

127 | & Wit | Wake BmAE

218|# & M |Vortex sheet A

228 | 1@ % Vortex“street dﬁ%:&%ﬂ

128 | i = Vortex trail R

129 | & & iﬁ‘}ﬁ 8 | Velocity p.rofile" Hhg &5

130| 59 i3 .73“ Shearing stress B4R

131 7§§ BB .fl% Prandtl 22476

132 | R %I E S B | Airfoil profiles |EREF Mzead
132 | %% #t | Characteristics BmaaA wELA|
133 | & E | Span WeaE MEgH
133.| f5 | Angle of attack |MMZH HAH
133 | B 53 H. | Aspect ratio f2e4
1134 | B # | Trailing end iR A

134 | &% ( ® ) % | Singular point BELH

135 | & & | Camber 224

135 2. ¥ & | Four-point contact | B A&

135 41 5 g1 %R | Mean camber line | fiZ24& R

136 | Iy # = # | Four-digit series

136 | & # < # | Five-digit series

137 | % & & Y |Clark Y

# T {7 398 |Gottingen 398 | #iZE&E
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BhmaE

GES ¢ P PY e 7
BEXh X A& HA|IE X 4 #A|F B %X B
137 | NACAZRER S | National Advisory| fiiZ24 A
MZEHHEE Committe for
g Aeronautics
139 =X (%) # | Cubic pérabola BB L
|141 | & #® #% | Conformal A
transformation
142 | R £ | Dihedral angle B4
142 | & & & Lateral stability B4
142 | & #= B %2 | Taube
144 | ¢ ¥ M| Taper ratit iz
144 | 1 | Sweepback Y A
144 | ¢ 7 % 7 ¥ | Longitudinal BmaE wEAF
' stability :
145 | # E | Slope B aE WEALH
145 | 22 8. & 77 &b i) | Aerodynamic center| #2247
146 | XEF B R | Optimum lift 2244 6
coefficient
| 146 | #8 ‘%J ®n A Aﬁsolute angle of | 122445
| attack
146 | B - FIEHTE | Kutta-Joukowsky | #1224 7
EfE Law .
1147 | & . B 4 | Stalling moment | #2244
149 BEEFA S (AR fE | Frictional drag YW AE 4

ﬂ o




of attack

8 B2 B ) B
BEX|h o x & A|% X & @A|% E K K
149 | & < 9 1§ B& | V.Karman’s vortex )ﬁ;‘ﬂ%ﬁ%ﬂ
| Street
149 | MR BH 77 | Form drag BHAR ML
150 |IF & K 7 |Normal stress 1 T
150 F & [ 7J Normal stress M 45
150 | & {—‘E fH /7 | Parasite drag B4
150 | 3 E yi} Shearing stress B4
150 | g7 ( # ) K& 7 | Shearing stress Vb A
150 |8 @ m % | Frontal area R A
151 | 4 s g | Bluff bodies
152 | % B @ | Eiffel mesE
152 | #E F= M B2 i | K.Wieselsberger
153 | i % ¢ & | Streamlined Bodies | #5443
154 | 1 |5 H Finess ratio IR A
156 | iR - B#Em | Navier - Stokes
156 | & pz BE#FH 77 | Skin friction BmLA
158 | A& & i & | Blasius solution
158 | AR EHEEE | Blasius friction

#®= , law
161 | 4% @ # | Characteristic fi 22 &

curve

161 | & # 71 % 1 | Zero lift airection | fij 2243
161 | F 2 & £ | Effective angle e 4




M.Munk

hEXHAZANRBE 9

HEX | X 4% W | X & @A|F E X IR

162 | | f4 |Angle of incidence #1224

1162 | 30 B |Radians b AT

163 | & P B | Stalling point ﬁg’gggﬂ

164 | # 18 |Polar diagram el A

165 |#& # £ |Gliding angle  |#i22&H

166 | 224K & b & ) | Aerodynamic i 22 445
‘center = a.c.

167 | h @ 4 |Moment of couple |#E&LH

168 | & &h % g #% |Equilateral BB L
hypgrbolas ‘

168 | =R E TR M2 | Aerodynamic Instit- ﬁggga

WRAr ute of Gottingen

171 | & % % | Polar parabolé HE L

171 | % ¥ 1 7 | Induced drag B4

176 | 8 — & {1 fE | First apbroximation HEL5

179 | p7 k18 JR B | Archimede’s e
p‘rinciple

188 |# & 2 # | Scalar parameter |BEZH

191 | 22 &8 ) b {0 | Aerodynamic center | #2245

193| A & & |Angular momentum | Y EZ

194 ® & + i |Centroid M

199 | B LMW | Metacentric Y45
parabola

201 | & 5 #2225
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10 BB RS
AX | X & m|& X % #AIFE & % &
203 |%E % 4% 1K |Dead-air space R A
218 | 13 e #£ | Vortex filament i 2e 4
218 | i1 F= % ¥ |Karmans vortex 284436
street
218 | i® fE fR B |Vorticity i 22 447
220 | ¥4 & % [ |Vortex demsity  |#iZ2f:
228 | kA - &R AR | Biot-Savart
formula
228 |3 # & % | Bound vortices fin 22 447
229 |5 B & % | Free vortices i, 22 4454
229 | B o) i€ |Trailing vortices | #2243
229 | BTV e | Horseshoe vortex | fiiZ24:H
system
231 | BACFEBE REME | Prandtl’s wing M2 aH
3 theory
232 | # 3| %8 | Lifting line i 22 44 56
232 | % b # | Supporting line e 4
232 | v @ & FF | Downwash velocity | #iZ2 &
235 | 4 4® FR ¥ % | Semi-infinite fiiZe 4
vortex line
243 | # B B # | Scale effect ze 4
243 | EEAKM 2 | N.A.C.A.(National | #2245
WEAY Advisory Comm-




¥ XM ZF BB E 11

BEX|h % % #A|® X & @A|%F E K B
1 245 | #f b #& | Tapered. wing fnZe 4

245 |8 K # | Glauert i 224, 5

254 | & K #i & | Maximum range B4

254 | #i | Endurance B2

254 |# W 71 | Passive force 2 5

254 | % H (B 7} | Parasite drag finZe 4

255 | # = Zs | Rate of climb WA

256 | ZE I Zs i A2 | Power-required IR A

' ~ curve
256 | W Th & i #8 | Power-available i 22 Z4 7
curve

260 | & s 3 [ | Stalling velocity | #MA MEHEF

260 | = Zx ) % # | Cubic parabola HEZE

264 |® & ) 2 | Excess power WL MmRaE

264 | F {1 | Sinking e 4

266 | #2755 22 4 3% 7 | Indicated air speed| &7 #2244

267 E‘ B 7 BB | Service ceiling B s

267 | R & & |Critical altitude |¥MR&F ML

270 | # i | Diehl

270 | #& 7 | Take off M2e4 i

273 | mE =LA WE
=F¢#§8H | Immelman turn Wiz &5

275|8 % % |Dynamic stability | EM&F M4
275 | # & % | Static stability |#m A MEAA




Four-stroke cycle

12 Lk ibak-d o
EX | X & A% X 4% #A|F T K B
276 |# B & |Elevator #2245
276 |% ¥ @ |Stabilizer i 22445
276 |% % 2% |Stabilizer W
276 |# F % 7 |Longitudinal e &
stability
276 | ¥4 M & 5 |Lateral stability R A
276 | B E |Tail- heavy R
276 | 5§ & | Nose-heavy ez
277 | #ide ( RE B |Throttle e 4 7
R ) '
277 |#8 & # 4 [Overcharge B b &
282 # | Generating lines |#$M%:
287 | 1@ ® | Yaw iz 4
287 |f®m # H 4 |Yaw moment M2 4
287 | 1@ 5 | Yaw e
287 |B # # % | Trim tab 22 4 5
287 | IEEH#H| BI& | Frise aileron e A
287 | & ® |Flap iz £
287 | & #& | Slot R4
289 | Egt&EM: =% | Weathercock 22 & A
[ 22 EME stability ;
289 F K £ | Dihedral e
290 w R F B BmaE
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Ex|dh x & @A|% & X #A|F B K &
290 | A #  # | Internal combustion | B 453
engiue
290 |# % # # |Gas turbine 8 4
290 | & % & # | Jet engine. B e
290 | % # B I | British thermal |#R&F
units (B.T.U.)
291 | 15 Enthalpy - | BB AR
294 | & % HF & B | Piston displacement | BSp 476 #2245
294 @ B & M |Clearance volume |HM&F MBAFH
294 |k & & & |Displacement B AA ek
volume
294 | . # . |Compression ratio BmaE ML
1295 | #8RFH4HEKE | Indicated mean BRaE MEsA
7 effective '
pressure
295 %" & & 7 |Brake horsepower |47
295 |# B M % | 7m,Mechanical  |BHAT MEAT
efficieney
5|4 M 5 & X |Equation of state |HRAF MELF
1296 | & “é‘ @.73 Manifold presisure fZe4 A .
296 | # 4 B 7% |Intake manifold |#iZ2&5d
297 |#l & 4 | M,,-Brake moment |#AF
297|® 77 # 3% |Engine speed 0457
297 | & 4 | Torque moment

LR
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BEX|h % &% A % x & H|E E KX B
297 | @ ¥ % B |Throttle setting |HMAH
298 | & 7 & H & | Power output Hm 2
300 | 3@ B # (& | Surpercharging BIR 4
device

302 | B B RO Tufbo-ccmpressor Hemas
306 | ERHSMEST B HE | Turbojet engine e 2
306 | EmEsIRIE SRHEHE | Turboprop L
309 | #AERHAFEL | Tsfc(Thrust specific| Hb &5 -

R fuel consumption)|

& 1 & | Reciprocating W4 =
310 | # # Iy 2z | Thrust power A AT
314 | X & | Rocket e 27
314 | & % ™ 5 | Ramjet g4
314 ”;E ® ¥ # | Flying bomb- e &
314 | B . R # |Guided missile . |HHAFH
34| BE H #% | Helicopter ot BRaE MegE
314 | & 75 - #B {3 | Power plant #iZe
21| & - | Hub B AT
331 ¥ k 4 | Blade angle BRaE
331 | & % | Pitch B
331 | & ¥ M |Throttle BRa
331 | i = 8 B %R | Fixed-pitch BmaE

’ propeller

332 | MR- ALY #2245

Propeller-load power




