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3. Aufgabe

I

I a)

Bernoulli 0 → 1:
pa = p1 +

ρ

2
v2

Bernoulli 2 → 3:
p2 +

ρ

2
v2 = p3 +

ρ

2
v2 = pa +

ρ

2
v2

⇒ ∆p = p2 − p1 = pa − p1 =
ρ

2
v2

⇒ v =

√
2∆p

ρ

⇒ Q̇ = vA =

√
2∆p

ρ

πd2

4

I b)

P = Q̇∆p =

√
2∆p

ρ

πd2

4
∆p

I c)

Impulssatz KV 1:

F1 = ρv2A = 2∆p
πd2

4

I d)

Impulssatz KV 2:
ρv2A = (pa − p1)A + F2

⇒ F2 = ∆p
πd2

4

1

https://www.studydrive.net/de?utm_source=Document&utm_medium=Watermark&utm_campaign=Watermark_DE


II

II a)

Bernoulli 2 → 3:
p2 +

ρ

2
v2 = p3 +

ρ

2
v2(1 + λ

L

2d
) = pa +

ρ

2
v2(1 + λ

L

2d
)

⇒ pa = p2 − ρv2

4
λ

L

d

Impulssatz KV 1

ρv2A = −τwπd
L

2
+ (pa − p1)A

mit λ = 8τw

ρv2

ρv2A = −λρv2

8
πd

L

2
+ (pa − p1)A

= −λ
L

d

ρv2

4
A− ρv2

4
λ

L

d
A + (p2 − p1)A

= −λ
L

d

ρv2

2
A + ∆pA

⇒ v =

√
2∆p

ρ(2 + λL
d )

⇒ Q̇ =

√
2∆p

ρ(2 + λL
d )

πd2

4

II b)

P = Q̇∆p =

√
2∆p3

ρ(2 + λL
d )

πd2

4

II c)

Impulssatz KV 2:

F1 = ρv2A =
2∆p

(2 + λL
d )

πd2

4

2



II d)

Impulssatz KV 3:
ρv2A = (pa − p1)A + F2

⇒ F2 = (ρv2 − (pa − p1))
πd2

4

= (ρv2 +
ρ

2
v2λ

L

2d
− (p2 − p1))

πd2

4

= −∆p λ L π d

8(2 + λL
d )

3

https://www.studydrive.net/de?utm_source=Document&utm_medium=Watermark&utm_campaign=Watermark_DE




https://www.studydrive.net/de?utm_source=Document&utm_medium=Watermark&utm_campaign=Watermark_DE




https://www.studydrive.net/de?utm_source=Document&utm_medium=Watermark&utm_campaign=Watermark_DE



