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Subida Permanente
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Permanente, sem acelerações ⇒ V̇ = γ̇ = 0
Nesta seção consideramos (α+ αF ) < 5◦, e portanto cos(α+ αF ) ≈ 1 e
sin(α+ αF ) ≈ 0
Então, substituindo nas equações do movimento:

0 = F −D −mg sin γ

0 = L−mg cos γ

Ḣ = V sin γ

ẋ = V cos γ

ṁ = −CF
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Da equação do arrasto:

0 = F −D −mg sin γ

F −D = mg sin γ

F −D

mg
= sin γ

Portanto, γ é máximo para a maior diferença F −D .
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Multiplicando os dois lados da equação pela velocidade V :

(F −D)V

mg
= V sin γ

FV −DV

mg
= Ḣ

Pd − Pr

mg
= ROC

Portanto:

ROC = Ḣ =
(F −D)V

mg
=

Pd − Pr

mg
= SEP (specific excess power)
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Então, a razão de subida é máxima quando o valor de excesso de potência
espećıfica é máximo.
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Exerćıcio: Seja um T-38 com 8.000lb voando a 10.000ft (a = 1077, 4
ft/s) e M = 0, 5. Usando a “Performance Chart”, encontre:
1) ROC para tração “Mil” (militar)
2) ROC para tração máxima
3) o ângulo de subida na máxima tração
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exerćıcio

subida permanente
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Solução:
razão de subida:

ROC =V

(
T −D

W

)
= (M )(a)

(
T − 800

8000

)
=

=(0.5)(1077, 4)

(
T − 800

8000

)
= (538, 7)

(
T − 800

8000

)
razão de subida na tração militar:

(ROC ) mil
power

=(538, 7)

 (T ) mil
power

− 800

8000

 = (538, 7)

(
3280− 800

8000

)
=

= 167 ft/s
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máximo ângulo de subida
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exerćıcio

subida permanente
exerćıcio

razão de subida na tração máxima:

(ROC ) max
power

=(538, 7)

(
(T ) max

power
− 800

8000

)
= (538, 7)

(
5200− 800

8000

)
=

= 296, 3 ft/s

ângulo de subida:

γ =sin−1

(
T −D

W

)
= sin−1

(
5200− 800

8000
=

)
=33, 4◦
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