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Ves
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L = nz W (Eq 3.8) 3.17

L
Thrust 

= T
G

 sin α
j
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C
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.

= C
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(Eq 3.40) 3.37
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Dp = C
Dp

 qS
(Eq 4.1) 4.4

D
i
 = L α

i
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i (Eq 4.2) 4.5
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(Eq 4.3) 4.5
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 qS
(Eq 4.4) 4.5
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π ΑR (Eq 4.5) 4.5

C
D

i 

 = 
C

L

2

π ΑR
(Eq 4.6) 4.6
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D = D
Ρ  

+ D
i 
+ D
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C
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= C
D
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+ C
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+ C
D

M (Eq 4.9) 4.7

D = C
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(Eq 4.10) 4.8

C
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(Eq 4.11) 4.8

D = C
D
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(Eq 4.12) 4.8
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 sin α
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(Eq 4.13) 4.9

L = W - T
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j (Eq 4.14) 4.9

C
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C
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qS (Eq 4.16) 4.9

D = C
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2
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D = C
D
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2

π e AR qS
(Eq 4.18) 4.9
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(Eq 4.19) 4.9
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D =  
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D = 

C
D

p 

ρa VT

2
 S

2
 + 

2 W
2

 π e AR S ρa VT
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(Eq 4.24) 4.10
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(Eq 4.28) 4.14

W
.

f

δ θ
 = f (  M, N

θ 
, Re)
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(Eq 4.34) 4.15
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W
.

f

δ θ
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Ρ
T

 = Ρa (1+ 
γ - 1

2
 M

2) 

γ
γ - 1
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δ
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 = 
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ssl (Eq 4.44) 4.23

θ
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.
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(Eq 4.55) 4.31
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THP = 
T V

T
550

 = 
D V

T
550 (Eq 4.57) 4.33

THP = 
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D

Ρ
ρa VT
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V
T (Eq 4.58) 4.33

THP = THPp + THP
i (Eq 4.59) 4.34
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D
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T
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V
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1
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3
2
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THP = K
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(Eq 4.68) 4.37
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3 THP
p 
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= D
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THP = Ko 
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C
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(Eq 4.74) 4.38
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σ (Eq 4.75) 4.39

THP = 
THPe

σ (Eq 4.76) 4.39
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Ρ
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ssl (Eq 4.78) 4.40

η
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 = THP
SHP (Eq 4.79) 4.41

THP = η
P
 SHP

(Eq 4.80) 4.41

THPSFC = 
W
.

f
THP (Eq 4.81) 4.41
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SHPSFC = 
W
.

f
SHP (Eq 4.82) 4.42

W
.

f
 = THP

η
P

  SHPSFC
(Eq 4.83) 4.42
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δ )
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 = 
W + W
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δ
(Eq 4.84) 4.47
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= 
W
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 + W

f

δ
(Eq 4.85) 4.48

δ = 
W
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δ )

Target

 + 1

(W
δ )

Target

 W
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(Eq 4.86) 4.48

OAT = Ta (1 + 
γ − 1

2
 K

T
 M
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(Eq 4.87) 4.48

H
Ρc

 = H
Ρo

 + ∆H
Ρ

ic

 + ∆Hpos
(Eq 4.88) 4.59

Ta = To + ∆T
ic (Eq 4.89) 4.59

Vc = Vo + ∆V
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 + ∆Vpos (Eq 4.90) 4.59

V
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 = 

Vc

σ (Eq 4.91) 4.60

M = 
V

T

a
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 θ
(Eq 4.92) 4.60

W
.

f
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 = 
W
.
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δ θ (Eq 4.93) 4.60

W
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 = W
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R
Test

 = ∑
j = 1

n
V

j
 ∆t

j
(Eq 4.95) 4.63

R.F.
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 = 
t
T

ln (W
1

W
2
)

(Eq 4.96) 4.63

R
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 = R.F.
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 ln (W
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1

W
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2
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(Eq 4.97) 4.63

M = f (Vc, H
Pc) (Eq 4.98) 4.66

δ = f (H
Pc) (Eq 4.99) 4.67

W + W
f

δ
 = W

δ (Eq 4.100) 4.67

W
δ

 (error) = 
100 W

δ
 (test) - W

δ
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W
δ

 (target)
(Eq 4.101) 4.67

˚C = ˚K - 273.15 (Eq 4.102) 4.67

OAT = f (Ta, M) (Eq 4.103) 4.67

Ta = f (OAT, M) (Eq 4.104) 4.67
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( w
.

f

δ θ ) (Eq 4.105) 4.68
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= 
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  =  σ  V
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(Eq 4.106) 4.73
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T
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 = Ta
Std

 + ∆Ta
(Eq 4.108) 4.78
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 M
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f

δ θ ) δ
(Eq 4.109) 4.78
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Hot day
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(Eq 4.110) 4.81
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.
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(Eq 4.111) 4.82

W
.
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R.F. = (S.R. δ) W
δ (Eq 4.118) 4.90
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δ θ )
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(Eq 4.119) 4.90
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(Eq 4.122) 4.101
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(Eq 4.123) 4.101
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CHAPTER 5

TE = PE + KE (Eq 5.1) 5.2

PE = ∫
o

h
 W dh

(Eq 5.2) 5.2

PE = W (H
Pc

 + ∆T correction)
(Eq 5.3) 5.2

KE = 1
2

 Wg  V
T

2

(Eq 5.4) 5.3

TE = W h + 1
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 Wg  V
T

2

(Eq 5.5) 5.3

TE
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V

T

2

2 g (Eq 5.6) 5.3

E
h
 = h + 

V
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2

2 g (Eq 5.7) 5.3

d
dt
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V
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2

2 g) (Eq 5.8) 5.7

d
dt
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dV

T
dt (Eq 5.9) 5.7
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dt (Eq 5.10) 5.8

T
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R (Eq 5.11) 5.8

T
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T
dt (Eq 5.12) 5.8
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V

T
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V
T
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 = 

dh
dt
V

T (Eq 5.13) 5.9
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T
Nx

 - D - W dh
dt

 1
V

T
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dt

(Eq 5.14) 5.9

V
T
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 - D)
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 = 

V
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T
dt (Eq 5.15) 5.9

V
T
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 - D)

W
  =  
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(Eq 5.16) 5.9
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V
T(T
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 - D)

W (Eq 5.17) 5.9

Ps =  
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(Eq 5.18) 5.10
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Ps = 
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 + ∆T
Nx

 - D)

W (Eq 5.23) 5.17

Ps = 
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A) - (  Preq + ∆Preq)
W (Eq 5.24) 5.19
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qc = P
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 { 1 + 0.2 ( Vc
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ssl
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2
3.5

 - 1}
(Eq 5.25) 5.28
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 H
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(Eq 5.26) 5.28

M = 2
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Pa

 + 1)
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 - 1

(Eq 5.27) 5.28

Ta = 
OAT + 273.15

1 + 
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T
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(Eq 5.28) 5.28

h = H
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Ta
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Ta
Std (Eq 5.29) 5.28

V
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 = M γ gc R Ta (Eq 5.30) 5.28

W
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W
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 = 
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 = 

Ta
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∆T = f (Ta) (Eq 5.34) 5.32
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 - D
Test

 = 
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Ps
Std

 = Ps
Test
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Test
W
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Ta
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  + 

V
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W
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  (∆T
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 - ∆D)

(Eq 5.36) 5.32

Vc = V
i
 + ∆Vpos (Eq 5.37) 5.36

H
Pc

 = H
P
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 + ∆Hpos
(Eq 5.38) 5.36

M  = f(Vc , H
Pc) (Eq 5.39) 5.37

W
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 = Initial W - ∫ W
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 dt

(Eq 5.40) 5.37

°C = °K - 273.15 (Eq 5.41) 5.37

OAT = f(Ta , M
T) (Eq 5.42) 5.37

T
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= f(OAT, M ) 
(Eq 5.43) 5.37
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(Eq 5.44) 5.37
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T
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(Eq 5.45) 5.37

h = H
Pc

ref
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(Eq 5.46) 5.37

E
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2

2g (Eq 5.47) 5.38
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Test

 = 
dE
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dt (Eq 5.48) 5.38

γ
Test
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V

T
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(Eq 5.49) 5.38
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CCF = 1 + (V
T
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g  dV

dh
)

(Eq 5.50) 5.38
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W
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 = 
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(Eq 5.52) 5.38

γ
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T
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(Eq 5.53) 5.39

γ
Test

 - γ
Std

 < 0.1
(Eq 5.54) 5.39

CHAPTER 6

nz
   

=   L
W

(Eq 6.1) 6.3

L
2
  =  W

2  
+  (W tan φ)

2

(Eq 6.2) 6.3

nz
2 =  1  +  tan 2 φ

(Eq 6.3) 6.3

tan φ  =  (nz
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(Eq 6.4) 6.4

L cos φ  =  W (Eq 6.5) 6.4

nz  =  1
cos φ (Eq 6.6) 6.4

W tan φ  =  Wg   a
R (Eq 6.7) 6.4

a
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  =  g tan φ
(Eq 6.8) 6.4
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a
R

  =  g (nz
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(Eq 6.9) 6.4
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R (Eq 6.10) 6.5
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(Eq 6.12) 6.6
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ω  = 
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(Eq 6.14) 6.6
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(Eq 6.16) 6.8
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(Eq 6.18) 6.9
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n
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R  =  
V

T

2
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cos φ) (Eq 6.22) 6.10
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(Eq 6.32) 6.17
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1
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nz  =  
T (V
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dV
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(Eq 6.57) 6.63
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 + ∆Hpos
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n
z

Test
  
=  nz

i
+ ∆nztare

     
(Eq 6.62) 6.63
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nzsust
 =   ( nzWStd

δ M )
2

    
δ

h
W

Std

  M 
(Eq 6.68) 6.68



EQUATIONS

V.33
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(Eq 6.69) 6.71
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CHAPTER 7

E
h
 = h + 

V
T

2

2 g (Eq 7.1) 7.2

Ps = dE
dt

h = dh
dt

 + 
V

T
g  

dV
T

dt (Eq 7.2) 7.2

dV
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 = dV
dh

 dh
dt (Eq 7.3) 7.2

Ps = dh
dt

 + Vg  dV
dh

 dh
dt (Eq 7.4) 7.3

Ps = dh
dt

 1 + Vg  dV
dh (Eq 7.5) 7.3

dh
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 = Ps 
1

1 + 
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T
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dh (Eq 7.6) 7.3

CCF = 1

1 + 
V

T
g  dV

dh (Eq 7.7) 7.3
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 sin α
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 = Wg   az (Eq 7.8) 7.5

T
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 - T

R
 - D - W sin γ = Wg   ax (Eq 7.9) 7.5

 L = W cos γ (Eq 7.10) 7.5
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(Eq 7.11) 7.6
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T
Nx

 = T
G

 cos α
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 - T

R (Eq 7.12) 7.6

T
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 - D = W sin γ
(Eq 7.13) 7.6

γ = sin
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 - D

W (Eq 7.14) 7.6
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E

h
1

E
h

2

 1
Ps

 dE
h
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- 1
dE

h
dW

 = - dW
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 L = nz W (Eq 7.34) 7.40
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(Eq 7.38) 7.41
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(Eq 7.39) 7.41
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j (Eq 7.40) 7.42

nz = L
W (Eq 7.41) 7.42
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(Eq 7.44) 7.46
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OAT = f (Ta, M) (Eq 7.47) 7.52
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CHAPTER 8

∑ Fz = L = W cos γ
(Eq 8.1) 8.3

∑ Fx = D = W sin γ
(Eq 8.2) 8.3
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Glide Ratio =  L
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T) (Eq 8.29) 8.29

V
T

Test

 = f (Vc, H
Pc

, Ta)
(Eq 8.30) 8.29

V
T

Std

 = f (Vc, H
Pc

, T
Std)

(Eq 8.31) 8.29

h = H
P

c ref

 + ∆H
Pc( Ta

T
Std

)
(Eq 8.32) 8.29

E
h
 = h + 

V
T

Test

2

2g (Eq 8.33) 8.30

Ps
Test

 = 
dE

h
dt (Eq 8.34) 8.30

Ps
Std

= Ps
Test(W

Test
W

Std
) ( V

T
Std

V
T

Test
) + (V

T
Std

W
Std

) (∆T
Nx

 - ∆D)

(Eq 8.35) 8.30

γ
Test

 = sin
-1

 
dh/dt
V

T
Test (Eq 8.36) 8.30



FIXED WING PERFORMANCE

V.40
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CHAPTER 9

R = µ (W - L) (Eq 9.1) 9.5
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