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#„
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#„
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#„
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𝑅

#„
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𝑟�̂�
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𝑅

#„
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#„
𝐺

#„
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𝑉
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HM �̇� �̇� = d𝑥/ d𝑡

𝑢 = Ω𝑟 + 𝑢
#„
𝑎 = Σ

#„
𝐹 �̂�

−
(Ω𝑟 + 𝑢)



𝑟
+ �̈� = 𝑎 = −Ω


𝑟

�̈� = 𝑢(2Ω +
𝑢

𝑟
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�̂� ̂𝚥 �̇� =

−�̈� sin 𝜑

�̇� = −𝑢 sin 𝜑 ⋅ (2Ω +
𝑢

𝑟
)

�̇� < 0 𝑢 > 0

𝜎 = 𝑢𝑟 = (Ω𝑟 + 𝑢)𝑟

𝑢 = 𝑢 = Ω𝑟

𝑟 𝑢
𝑢 = Ω𝑟 𝑢 > 0

𝜎 (Ω𝑟 + 𝑢)
 #„

𝐺



𝑉 𝑉 𝑉

 𝑉




𝑟𝑉

d𝜎

d𝑡
= 0 = �̇�(Ω𝑟 + 𝑢) + 𝑟(Ω�̇� + �̇�)

�̇� = −�̇�(2Ω +
𝑢

𝑟
)

𝑣 = 𝑎�̇� 𝑟 = 𝑎 cos 𝜑

�̇� = −𝑎�̇� sin 𝜑 = −𝑣 sin 𝜑

�̇� = 𝑣 sin 𝜑 ⋅ (2Ω +
𝑢

𝑟
)
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∂𝑝

∂𝑥
𝛿𝑥) 𝛿𝑦𝛿𝑧

𝐹 = 𝐹
∗
/(𝜌𝛿𝑥𝛿𝑦𝛿𝑧) = −

1

𝜌

∂𝑝

∂𝑥

𝑦 𝑧

#„
𝐹 = −

1

𝜌

⎛

⎜

⎝







⎞

⎟

⎠

= −
1

𝜌

#„
∇𝑝

𝑢/𝑟

𝑢 2Ω



z

x

A B

C
P=Cste

 x

 z

O

𝑥

𝐹 = −
1

𝜌

𝑝 − 𝑝

𝛿𝑥

𝐹 = −
1

𝜌

𝑝 − 𝑝

𝛿𝑥
= −

1

𝜌

𝑝 − 𝑝

𝛿𝑧
⋅
𝛿𝑧

𝛿𝑥

𝑝 − 𝑝

𝛿𝑧
= −

∂𝑝

∂𝑧
= 𝜌𝑔

𝐹 = −𝑔(
𝛿𝑧

𝛿𝑥
)



𝑦

#„
𝐹 = −

1

𝜌

#„
∇ (𝑝) = −𝑔

#„
∇ (𝑧)

𝑧 𝑔𝑧

𝑧

𝑧



𝑧

𝑧

𝑝 𝑝

𝑔(𝑧 − 𝑧) = 𝑅 ⟨𝑇⟩
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𝐿 𝐻

𝐻 ∼ 10 𝐿

𝐿 ∼ 1000

𝑎 km

𝑈 𝑊

𝑈 ∼ 10m⋅s


𝑊 ≤ 𝑈𝐻/𝐿
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𝛼

−𝐹 cos 𝛼 + 𝐹 sin 𝛼 = −𝑘𝑉 cos 𝛼 + 𝑓𝑉 sin 𝛼 = 0

tan 𝛼 = 𝑘/𝑓
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𝐹 cos 𝛼 − 𝐹 = 𝑓𝑉 cos 𝛼 − 𝑓𝑉 = 0

𝑉 = 𝑉 cos 𝛼
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