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Liste von 14 Leitung im Zylinder Formeln

Leitung im Zylinder 

1) Außenoberflächentemperatur der zylindrischen Wand bei gegebener Wärmestromrate 

fx

ex

2) Außenoberflächentemperatur einer zylindrischen Verbundwand aus 2 Schichten 

fx

ex

3) Dicke der zylindrischen Wand zur Aufrechterhaltung einer gegebenen Temperaturdifferenz 

fx

ex

4) Gesamtwärmewiderstand einer zylindrischen Wand mit Konvektion auf beiden Seiten 

fx

ex

To = Ti −
Q ⋅ ln( r2

r1
)

2 ⋅ π ⋅ k ⋅ lcyl

291.7694K = 305K −
125W ⋅ ln( 12m

0.8m )
2 ⋅ π ⋅ 10.18W/(m*K) ⋅ 0.4m

To = Ti − Q ⋅
ln( r2

r1
)

2 ⋅ π ⋅ k1 ⋅ lcyl
+

ln( r3

r2
)

2 ⋅ π ⋅ k2 ⋅ lcyl

⎛⎜⎝ ⎞⎟⎠237.6255K = 305K − 125W ⋅(
ln( 12m

0.8m )

2 ⋅ π ⋅ 1.6W/(m*K) ⋅ 0.4m
+

ln( 8m
12m )

2 ⋅ π ⋅ 1.2W/(m*K) ⋅ 0.4m
)

t = r1 ⋅ (e

(Ti−To)⋅2⋅π⋅k⋅lcyl
Q − 1)

1.426123m = 0.8m ⋅ (e

(305K−300K)⋅2⋅π⋅10.18W/(m*K)⋅0.4m
125W − 1)

Rth =
1

2 ⋅ π ⋅ r1 ⋅ lcyl ⋅ hi
+

ln( r2

r1
)

2 ⋅ π ⋅ k ⋅ lcyl
+

1

2 ⋅ π ⋅ r2 ⋅ lcyl ⋅ ho

0.477642K/W =
1

2 ⋅ π ⋅ 0.8m ⋅ 0.4m ⋅ 1.35W/m²*K
+

ln( 12m
0.8m )

2 ⋅ π ⋅ 10.18W/(m*K) ⋅ 0.4m
+

1

2 ⋅ π ⋅ 12m ⋅ 0.4m ⋅ 9.8

https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/de/outer-surface-temperature-of-cylindrical-wall-given-heat-flow-rate-calculator/Calc-5534
https://www.calculatoratoz.com/de/outer-surface-temperature-of-cylindrical-composite-wall-of-2-layers-calculator/Calc-5738
https://www.calculatoratoz.com/de/thickness-of-cylindrical-wall-to-maintain-given-temperature-difference-calculator/Calc-8284
https://www.calculatoratoz.com/de/total-thermal-resistance-of-cylindrical-wall-with-convection-on-both-sides-calculator/Calc-6474
https://www.calculatoratoz.com/de/conduction-in-cylinder-Calculators/CalcList-2186
https://www.calculatoratoz.com/de/outer-surface-temperature-of-cylindrical-wall-given-heat-flow-rate-calculator/Calc-5534
https://www.calculatoratoz.com/de/outer-surface-temperature-of-cylindrical-composite-wall-of-2-layers-calculator/Calc-5738
https://www.calculatoratoz.com/de/thickness-of-cylindrical-wall-to-maintain-given-temperature-difference-calculator/Calc-8284
https://www.calculatoratoz.com/de/total-thermal-resistance-of-cylindrical-wall-with-convection-on-both-sides-calculator/Calc-6474


Conduction in Cylinder Formulas... 3/7

© calculatoratoz.com. A softusvista inc. venture!

Rechner öffnen 

Rechner öffnen 

Rechner öffnen 

Rechner öffnen 

Rechner öffnen 

5) Gesamtwärmewiderstand von 2 in Reihe geschalteten zylindrischen Widerständen 

fx

ex

6) Gesamtwärmewiderstand von 3 in Reihe geschalteten zylindrischen Widerständen 

fx

ex

7) Innenoberflächentemperatur der zylindrischen Wand in Leitung 

fx

ex

8) Konvektionswiderstand für zylindrische Schicht 

fx

ex

9) Länge der zylindrischen Wand bei gegebener Wärmestromrate 

fx

ex

Rth =
ln( r2

r1
)

2 ⋅ π ⋅ k1 ⋅ lcyl
+

ln( r3

r2
)

2 ⋅ π ⋅ k2 ⋅ lcyl

0.538996K/W =
ln( 12m

0.8m )
2 ⋅ π ⋅ 1.6W/(m*K) ⋅ 0.4m

+
ln( 8m

12m )
2 ⋅ π ⋅ 1.2W/(m*K) ⋅ 0.4m

Rth =
ln( r2

r1
)

2 ⋅ π ⋅ k1 ⋅ lcyl
+

ln( r3

r2
)

2 ⋅ π ⋅ k2 ⋅ lcyl
+

ln( r4

r3
)

2 ⋅ π ⋅ k3 ⋅ lcyl

0.594662K/W =
ln( 12m

0.8m )
2 ⋅ π ⋅ 1.6W/(m*K) ⋅ 0.4m

+
ln( 8m

12m )
2 ⋅ π ⋅ 1.2W/(m*K) ⋅ 0.4m

+
ln( 14m

8m )
2 ⋅ π ⋅ 4W/(m*K) ⋅ 0.4m

Ti = To +
Q ⋅ ln( r2

r1
)

2 ⋅ π ⋅ k ⋅ lcyl

313.2306K = 300K +
125W ⋅ ln( 12m

0.8m )

2 ⋅ π ⋅ 10.18W/(m*K) ⋅ 0.4m

Rth =
1

h ⋅ 2 ⋅ π ⋅ R ⋅ lcyl

1.130362K/W =
1

2.2W/m²*K ⋅ 2 ⋅ π ⋅ 0.160m ⋅ 0.4m

lcyl =
Q ⋅ ln( r2

r1
)

2 ⋅ π ⋅ k ⋅ (Ti − To)

1.058447m =
125W ⋅ ln( 12m

0.8m )

2 ⋅ π ⋅ 10.18W/(m*K) ⋅ (305K − 300K)

https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/de/total-thermal-resistance-of-2-cylindrical-resistances-connected-in-series-calculator/Calc-5295
https://www.calculatoratoz.com/de/total-thermal-resistance-of-3-cylindrical-resistances-connected-in-series-calculator/Calc-5296
https://www.calculatoratoz.com/de/inner-surface-temperature-of-cylindrical-wall-in-conduction-calculator/Calc-5539
https://www.calculatoratoz.com/de/convection-resistance-for-cylindrical-layer-calculator/Calc-7682
https://www.calculatoratoz.com/de/length-of-cylindrical-wall-for-given-heat-flow-rate-calculator/Calc-5492
https://www.calculatoratoz.com/de/total-thermal-resistance-of-2-cylindrical-resistances-connected-in-series-calculator/Calc-5295
https://www.calculatoratoz.com/de/total-thermal-resistance-of-3-cylindrical-resistances-connected-in-series-calculator/Calc-5296
https://www.calculatoratoz.com/de/inner-surface-temperature-of-cylindrical-wall-in-conduction-calculator/Calc-5539
https://www.calculatoratoz.com/de/convection-resistance-for-cylindrical-layer-calculator/Calc-7682
https://www.calculatoratoz.com/de/length-of-cylindrical-wall-for-given-heat-flow-rate-calculator/Calc-5492


Conduction in Cylinder Formulas... 4/7

© calculatoratoz.com. A softusvista inc. venture!

Rechner öffnen 

Rechner öffnen 

Rechner öffnen 

Rechner öffnen 

Rechner öffnen 

10) Thermischer Widerstand für radiale Wärmeleitung in Zylindern 

fx

ex

11) Wärmeflussrate durch die zylindrische Wand 

fx

ex

12) Wärmeflussrate durch eine zylindrische Verbundwand aus 2 Schichten 

fx

ex

13) Wärmeflussrate durch eine zylindrische Verbundwand aus 3 Schichten 

fx

ex

14) Wärmeleitfähigkeit der zylindrischen Wand bei gegebener Temperaturdifferenz 

fx

ex

Rth =
ln( ro

ri
)

2 ⋅ π ⋅ k ⋅ lcyl

0.022974K/W =
ln( 9m

5m )
2 ⋅ π ⋅ 10.18W/(m*K) ⋅ 0.4m

Q =
Ti − To

ln( r2
r1
)

2⋅π⋅k⋅lcyl

47.23903W =
305K − 300K

ln( 12m
0.8m

)
2⋅π⋅10.18W/(m*K)⋅0.4m

Q =
Ti − To

ln( r2
r1
)

2⋅π⋅k1⋅lcyl
+

ln( r3
r2
)

2⋅π⋅k2⋅lcyl

9.276513W =
305K − 300K

ln( 12m
0.8m )

2⋅π⋅1.6W/(m*K)⋅0.4m +
ln( 8m

12m )
2⋅π⋅1.2W/(m*K)⋅0.4m

Q =
Ti − To

ln( r2
r1
)

2⋅π⋅k1⋅lcyl
+

ln( r3
r2
)

2⋅π⋅k2⋅lcyl
+

ln( r4
r3
)

2⋅π⋅k3⋅lcyl

8.408143W =
305K − 300K

ln( 12m
0.8m )

2⋅π⋅1.6W/(m*K)⋅0.4m
+

ln( 8m
12m )

2⋅π⋅1.2W/(m*K)⋅0.4m
+

ln( 14m
8m )

2⋅π⋅4W/(m*K)⋅0.4m

k =
Q ⋅ ln( r2

r1
)

2 ⋅ π ⋅ lcyl ⋅ (Ti − To)

26.93747W/(m*K) =
125W ⋅ ln( 12m

0.8m )

2 ⋅ π ⋅ 0.4m ⋅ (305K − 300K)
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Verwendete Variablen

h Konvektionswärmeübertragung (Watt pro Quadratmeter pro Kelvin)

hi Wärmeübertragungskoeffizient der inneren Konvektion (Watt pro Quadratmeter pro Kelvin)

ho Externer Konvektionswärmeübertragungskoeffizient (Watt pro Quadratmeter pro Kelvin)

k Wärmeleitfähigkeit (Watt pro Meter pro K)

k1 Wärmeleitfähigkeit 1 (Watt pro Meter pro K)

k2 Wärmeleitfähigkeit 2 (Watt pro Meter pro K)

k3 Wärmeleitfähigkeit 3 (Watt pro Meter pro K)

lcyl Länge des Zylinders (Meter)

Q Wärmestromrate (Watt)

R Zylinderradius (Meter)

r1 Radius 1 (Meter)

r2 Radius 2 (Meter)

r3 Radius 3 (Meter)

r4 Radius 4 (Meter)

ri Innenradius (Meter)

ro Außenradius (Meter)

Rth Wärmewiderstand (kelvin / Watt)

t Dicke (Meter)

Ti Innere Oberflächentemperatur (Kelvin)

To Äußere Oberflächentemperatur (Kelvin)

https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/


Conduction in Cylinder Formulas... 6/7

© calculatoratoz.com. A softusvista inc. venture!

Konstanten, Funktionen, verwendete Messungen

Konstante: pi, 3.14159265358979323846264338327950288
постоянная Архимеда

Konstante: e, 2.71828182845904523536028747135266249
постоянная Нейпира

Funktion: ln, ln(Number)
Натуральный логарифм, также известный как логарифм по основанию e, является обратной функцией
натуральной показательной функции.

Messung: Länge in Meter (m)
Länge Einheitenumrechnung 

Messung: Temperatur in Kelvin (K)
Temperatur Einheitenumrechnung 

Messung: Leistung in Watt (W)
Leistung Einheitenumrechnung 

Messung: Wärmewiderstand in kelvin / Watt (K/W)
Wärmewiderstand Einheitenumrechnung 

Messung: Wärmeleitfähigkeit in Watt pro Meter pro K (W/(m*K))
Wärmeleitfähigkeit Einheitenumrechnung 

Messung: Hitzeübertragungskoeffizient in Watt pro Quadratmeter pro Kelvin (W/m²*K)
Hitzeübertragungskoeffizient Einheitenumrechnung 
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