
1. Aufgabe (9 Punkte  22,5 %) 

a) 3 3
Draht 3

kg7,9 40 10 dm 0,316 kg
dm

m V −= ⋅ = ⋅ ⋅ =  

 ( )1
kJ0,47 0,316 kg 1500 20 K 219,8 kJ

kg K
Q c m ϑ= ⋅ ⋅ Δ = ⋅ ⋅ − =

⋅
 

 2 S
kJ270 0.316 kg 85,3 kJ
kg

Q q m= ⋅ = ⋅ =  

 1 2 305,1kJQ Q Q= + =  

 

b) 305,1kJ 508,5 kJ
0,60

ab
zu

QQ
η

= = =  

 3

3

0,5085 MJ 0,0156 m 15,6MJ32,5
m

QV
H

= = = =  

 
 



2. Aufgabe (10 Punkte  25,0 %) 

a) 36 m m0,6
60 s s

v = =  

 
2

m0,6
s 2 sm0,3
s

vt
a

= = =  

 

2

2

Beschleunigung

2

m0,6
s 0,6 mm2 2 0,3
s

vs
a

⎛ ⎞
⎜ ⎟
⎝ ⎠= = =
⋅

 

  Verzögerung Beschleunigungs s=

 const
18 m 2 0,6 m 28 sm0,6

s

st
v

− ⋅
= = =  

 2 2 s 28 s 32 sT = ⋅ + =  

 
b)  F m g m a= ⋅ + ⋅

2 2

m m800 kg 9,81 800 kg 0,3 7848 N 240 N 8088 N
s s

F = ⋅ + ⋅ = + =  

 

c) ( )2
20,8 mm

12 9 54,29 mm
4

S
π⋅

= ⋅ ⋅ =  

 Last 6 8088 N 48528 NF Fν= ⋅ = ⋅ =  

 22
48528 N N894

mm54,29 mm
F
S

σ = = =  

 
 
3. Aufgabe (5 Punkte  12,5 %) 

getrieben

treibend

z
i

z
=  

ges 1 2
70 150 32,5
17 19

i i i= ⋅ = ⋅ =  

Motor Trommeln i n= ⋅  
1 1

Motor 32,5 14 min 455 minn − −= ⋅ =  

 
 



4. Aufgabe (10 Punkte  25,0 %) 

a) 
2 2

T,alt
m K 0,02 m 0,365 m 0,03 m m K0,13 0,04W W WW W0,87 0,58 0,87

m K m K m K

R ⋅ ⋅
= + + + +

⋅ ⋅ ⋅

 

 
2

T,alt
m K0,857

W
R ⋅

=  

 
2

T,neu

2

1 1 m K2,5W W0,4
m K

T

R
U

⋅
= = =

⋅

 

 

( )

T,neu T,alt

T,neu T,alt

2

0,01m
W W0,040 0,70

m K m K

0,01m W0,040W m K0,70
m K
m K W2,5 0,857 0,014 0,040 0,0652 m 6,5 cm

W m K

dR R

d R R

d

= + +

⋅ ⋅
⎛ ⎞
⎜ ⎟

= − − ⋅⎜ ⎟ ⋅⎜ ⎟
⎝ ⋅ ⎠

⋅
= − − ⋅ = =

⋅

 

 

b) neu neu

alt

U A TΦ ⋅ ⋅ Δ
=

Φ altU A T⋅ ⋅ Δ
alt

neu

0,857 0,343
2,5

R
R

= = =  

  25 % 75 % 0,343 51%p = + ⋅ =
 Man spart 49 % der Wärmeenergie ein.  
 
c)  d is dμ= ⋅∑ i

  ( )2 35 36,5 10 3 35 cmds = ⋅ + ⋅ + ⋅

 5,40 mds =  

 
 



5. Aufgabe (6 Punkte  15,0 %) 

aus Tabelle: ( )S 3
g23 C 20,6

m
=   

S 3 3
g g20,6 0,65 13,39

m m
f= ⋅ = ⋅ =  

3

3
mg13,39 10 2,4 bar 321,4 g

m bar
m V= ⋅ = ⋅ ⋅ =  

aus Tabelle: ( )S 3
g21 C 18,3

m
=  

S 3 3
g g18,3 0,70 12,81

m m
f= ⋅ = ⋅ =  

3
3

g12,81 10m 128,1g
m

m V= ⋅ = ⋅ =  

321,4 g 128,1g 193,3 gmΔ = − =  


