Tutorenprogramm - Stréomungsmechanik [

Kontinuitédts- und Bernoulligleichung - Musterlosung

1. Aufgabe

1. HGG und Bernoulli von @ nach :

auken:  pay = Pa, + prg(hy —ho) mit k=1,2

. G
innen:  pa, = Pa, + %vék + pcg(hi. — ho)
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5 v&, + pag(he — ho) + prgho
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di _ 4fha—ho
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2. Bernoulli von @ nach :

auben:  pay = Pa, + prg(he — ho)

ds e

innen:  py, = pa, + (1 + CDT)/%GU%;Q + pag(he — ho)
d1:d2 ) ‘/1:‘/2 = UG2:vG1

Cha—1y
CDT = hl — ho

Quelle: Herbst 2010



2. Aufgabe

wd?>  7wd%g
F = (pa+ 019H1 — pa — ngHz)T = (01Hy — 02H>)

2. Druck in 2 ist gleich:

3. Bernoulli: 3 — 4

Konti:

Bernoulli: 1 — 3

mit hy = Hy — hy

DGL:

4. Hinweis:

R.B.:

Quelle: Frihjahr 2011

Pa + 0191 = pa + 029ha + 019hs
hq + hy = hy gleiches Volumen : g1 AH, = 01 Ahy + 01 Ahy
:>hb:H1—h1 QQAHQZQQAha :>ha:H2
Hy+ 01 H
= 019h1 = 029H2 + 019(H1 — h1) = hy = Q2227£)1@11

he = Hy+ Hy —
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?Ug = Pa + *vf + 029ha
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wd? dt?
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v + 019h1 = p3 + 7
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= o1ghi + 01 L = 029H2 + 019hs
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a

= +2019h1 — (029H2 + 01gH1 =0

b c<0

a~li'1+b~h1+c:0

h(t) = _bc—i—Clsin\/Et—l—CgcosUZt

hi(t=0)=H; sin0=0 cos0=1 :>02:H1—|—%

Ul(t:O)ZO =0C1=0



3. Aufgabe
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1. Bernoulli 0 — 1:  p, + 0gH = p, + 09H1 + glﬁ 2 Vo, 1)\*

2
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Konti: w1 = Zl
H-H
= %
I+ %D
H-H
Bernoulli 1 — 3: gv =ogh1 —h = 7)\;
2 I+ %5

Ly
2. siehe a): Bernoulli 0 — 1:  p, + 0gH = p, + 0gH; + vo A+ gvib (%)

D
L L
Bernoulli 0 — 2:  py + 0gH = p, + 09gH1 + Uo 1)\ ! g S—&— 2 /\52 (%)
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3. instat. Bernoulli 0 — 2:  p, 4+ 0gH = p, + ogH; + 03 + g, 1/\ L. —UgoA— + 0 [ =ds
2 2 2 %D ot
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. . 9 In dvg
instat. Bernoulli 0 — 1:  p, + 0gH = p, + 0gH1 + vl + 21)0 1)\— + oLy dt
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Quelle: Herbst 2009



4. Aufgabe

a) Kontinuitatsgleichung:

. wd? D2
V = pp—— .
BT Ty
4 %
U= wd?’ U= wD?

Bernoulli @ — :

pi + pgH = pg + pgh + v3<1+)\ )+2v1<(s+6v—|—/\>

L [d]" 2L
= p; +pgH = pa+pgh+2v3<1+/\ +{D] -{CerCVJr)\D])
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b) Torricelli:

V4, end = \/2pl ppa + 2g(H + L)

instationarer Bernoulli @ — :

0
pi +pg(H+ L) = Pa+gv§+p/ —d + / ﬁds
0
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Kontinuitatsgleichung;:
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= p; H+L o —ds —ds
pi+tpg(H+L)= p+204+p/0 P TRl T
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2Pe 4 2g(H + L)~ v} o,
2L (24 +1) ot

2L (2457 +1) dvs

dt =
27pi_p“ +2g(H + L) — v?

~ DPa

Mit Hinweis: a® = 222 P2 +29(H + L)

a > |vy|, da V4 ena = a

d?
= AT = 2 (2 i 1) Ln <U4’e”d * 04)
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Einsetzen der Bedingung vq = 0,9 - U4 end :
2L (24 +1)

2\/21”*“ +29(H + L)

= AT = Ln(19)
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Quelle: Herbst 2013
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