
Group Calculation Exercise 1 - 2019
Exercise 1

Exercise 1 parameters

≔D1 ⋅0.032 m

≔d1 ⋅0.020 m

≔v1 ⋅0.1 ―
m
s

≔D2 ⋅0.040 m

≔d2 ⋅0.032 m

≔Dpipe ⋅0.008 m

≔epipe ⋅0.0015 m

Exercise 1 calculations

≔AA1 ⋅―
π
4

D1
2

≔AB1 -AA1 ⋅―
π
4

d1
2

≔AA2 ⋅―
π
4

D2
2

≔AB2 -AA2 ⋅―
π
4

d2
2

≔qvA1 ⋅v1 AA1

≔Apipe ⋅―
π
4

⎛⎝ -Dpipe ⋅2 epipe⎞⎠
2

≔vMEAN ――
qvA1

Apipe

≔qvA2 ⋅qvA1 ――
AA2

AB2

≔qvB1 ⋅v1 AB1

≔qvTANK -qvB1 qvA2

≔v2 ――
qvA1

AB2

Results 1
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Results 1
=AA1 0.000804 m2

=AB1 0.00049 m2

=AA2 0.001257 m2

=AB2 0.00045 m2

=qvA1 0.00008 ――
m3

s

=qvA1 4.825 ――
l

min

=vMEAN 4.096 ―
m
s

=qvA2 0.00022 ――
m3

s

=qvA2 13.404 ――
l

min

=qvB1 0.00005 ――
m3

s

=qvB1 2.941 ――
l

min

=qvTANK ⋅-1.744 10-4 ――
m3

s

=qvTANK -10.464 ――
l

min

=v2 0.178 ―
m
s

Exercise 2

Exercise 2 parameters

≔F1 ⋅9000 N

≔paccu.1 ⋅0 Pa

≔paccu.2 ⋅⋅50 105 Pa

PART 1 calculations

≔pA1.1 ――
F1

AA1

≔F2.1 ⋅pA1.1 AB2

≔P1.1 ⋅F1 v1
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≔P1.1 ⋅F1 v1

PART 2 calculations

≔P2.1 ⋅F2.1 v2

≔Paccu.1 ⋅qvTANK paccu.1

≔pA1.2 ―――――
+F1 ⋅paccu.2 AB1

AA1

≔F2.2 -⋅pA1.2 AB2 ⋅paccu.2 AA2

≔P1.2 ⋅F1 v1

≔P2.2 ⋅F2.2 v2

≔Paccu.2 ⋅paccu.2 qvTANK

PART 1 results

=pA1.1
⎛⎝ ⋅1.119 107 ⎞⎠ Pa

=pA1.1 111.906 bar

=F2.1
⎛⎝ ⋅5.063 103 ⎞⎠ N

=P1.1 900 W

=P2.1 900 W

=Paccu.1 0 W

PART 2 results

=pA1.2
⎛⎝ ⋅1.424 107 ⎞⎠ Pa

=pA1.2 142.375 bar

=F2.2 157.688 N

=P1.2 900 W

=P2.2 28.034 W

=Paccu.2 -871.966 W
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Exercise 3

Exercise 3 parameters

≔D ⋅0.1 m
≔d ⋅0.060 m

≔xmax ⋅1 m

≔Δx ⋅0.001 m

≔ΔxA Δx

≔ΔxB -Δx ≔x ⋅

0.1
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⎥
⎥⎦

m

≔Kf ⋅⋅1.2 109 Pa

Exercise 3 calculations

≔AA ⋅―
π
4

D2

≔AB -AA ⋅―
π
4

d2

≔ΔVA ⋅-Δx AA

≔ΔVB ⋅Δx AB

≔VA ⋅AA x

≔VB ⋅AB ⎛⎝ -xmax x⎞⎠

≔ΔpA -
⎛
⎜
⎝

⋅Kf ――
ΔVA

VA

⎞
⎟
⎠

≔ΔpB -
⎛
⎜
⎝

⋅Kf ――
ΔVB

VB

⎞
⎟
⎠

≔ΔFA ⋅AA ΔpA

≔ΔFB ⋅AB ΔpB

≔kA ――
ΔFA

ΔxA
≔kB ――

ΔFB

ΔxB

≔kspring +kA kB
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≔kspring +kA kB

Results 3

=AA 0.007854 m2

=AB 0.005027 m2

=ΔVA -7.854 mL

=ΔVB 5.027 mL

=VA

0.785398
1.570796
2.356194
3.141593
3.926991
4.712389
5.497787
6.283185
7.068583
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L =VB

4.523893
4.021239
3.518584
3.015929
2.513274
2.010619
1.507964
1.00531
0.502655
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L

=――
ΔVA

VA

-0.01
-0.005
-0.003333
-0.0025
-0.002
-0.001667
-0.001429
-0.00125
-0.001111
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=――
ΔVB

VB

0.001111
0.00125
0.001429
0.001667
0.002
0.0025
0.003333
0.005
0.01
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=ΔpA

⋅1.2 107

⋅6 106

⋅4 106

⋅3 106

⋅2.4 106

⋅2 106

⋅1.714 106

⋅1.5 106

⋅1.333 106
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Pa =ΔpB

- ⋅1.333 106

- ⋅1.5 106

- ⋅1.714 106

- ⋅2 106

- ⋅2.4 106

- ⋅3 106

- ⋅4 106

- ⋅6 106

- ⋅1.2 107
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=ΔFA

⋅9.425 104

⋅4.712 104

⋅3.142 104

⋅2.356 104

⋅1.885 104

⋅1.571 104

⋅1.346 104

⋅1.178 104

⋅1.047 104
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N =ΔFB

- ⋅6.702 103

- ⋅7.54 103

- ⋅8.617 103

- ⋅1.005 104

- ⋅1.206 104

- ⋅1.508 104

- ⋅2.011 104

- ⋅3.016 104

- ⋅6.032 104
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N

=kA

⋅9.425 107

⋅4.712 107

⋅3.142 107

⋅2.356 107

⋅1.885 107

⋅1.571 107

⋅1.346 107

⋅1.178 107

⋅1.047 107
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―
N
m

=kB

⋅6.702 106

⋅7.54 106

⋅8.617 106

⋅1.005 107

⋅1.206 107

⋅1.508 107

⋅2.011 107

⋅3.016 107

⋅6.032 107
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―
N
m

=kspring

⋅1.009 108

⋅5.466 107

⋅4.003 107

⋅3.362 107

⋅3.091 107

⋅3.079 107

⋅3.357 107

⋅4.194 107

⋅7.079 107
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m
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Exercise 4
PARAMETERS

≔D1 ⋅0.08 m

≔D2 ⋅0.125 m

≔d1 ⋅0.04 m

≔D3 ⋅0.1 m

≔FLOAD ⋅10000 N
≔dROD ⋅⋅⋅1 10-3

⋮
28
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Exercise 4 calculations

≔AA.3 ⋅―
π
4

D3
2

≔pA.3 ―――
FLOAD

AA.3

≔AA.1 ⋅―
π
4

D1
2

≔AB.1 -AA.1 ⋅―
π
4

d1
2

≔pACCU.MIN ⋅――
AA.1

AB.1
pA.3

≔presolution ⋅⋅5 105 Pa

≔pACCU ⋅ceil
⎛
⎜
⎝
―――――――

+pACCU.MIN presolution

presolution

⎞
⎟
⎠

presolution

≔AA.2 ⋅―
π
4

D2
2

≔AB.2.MAX ―――
⋅pA.3 AA.2

pACCU

≔d2.MIN
‾‾‾‾‾‾‾‾‾‾‾‾‾‾2

-D2
2 ⋅―

4
π

AB.2.MAX
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=d2.MIN 0.08756 m

≔smallerrods match ⎛⎝ ,,d2.MIN dROD “lt”⎞⎠

=smallerrods

0
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⋮
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⎥
⎥
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=max((smallerrods)) 12

≔d2 dROD +max ((smallerrods)) 1

=d2 0.09 m

≔AB.2 -AA.2 ⋅―
π
4

d2
2

≔F3.LIFT ⋅⋅AA.3 pACCU ――
AB.1

AA.1

≔F3.LOWER ⋅⋅AA.3 pACCU ――
AB.2

AA.2
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Results 4
=AA.3 0.007854 m2

=pA.3 12.732 bar

=AA.1 0.005027 m2

=AB.1 0.00377 m2

=pACCU.MIN
⎛⎝ ⋅1.698 106 ⎞⎠ Pa

=pACCU 25 bar

=AA.2 0.012272 m2

=AB.2.MAX 0.00625 m2

=d2.MIN 0.08756 m

=d2 0.09 m

=AB.2 0.00591 m2

=F3.LIFT 14.726216 kN

=F3.LOWER 9.456 kN
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