
RADIAL SYSTEMS                  1-D  STEADY STATE CONDUCTION  without heat generation ( )q 0=�    

 

 

 

                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cylindrical Wall

Where the overall heat transfer coefficient:
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Radial Composite System:

Thermal resistance

( ) ( ) 1
1 1 2

2

1

r
ln

r
T r   T T T

r
ln

r

= − − ⋅radial temperature:

heat  flux:

temperature gradient:

heat  rate:

1 2

1

2

T TT
  

rr
r ln

r

−∂
=

∂

1 2

2

1

T TT k
q    k   

rr r
ln

r

−∂
′′ = − = ⋅

∂

1 2

2

1

T T
q  q A   2 kL

r
ln

r

π
−

′′= = ⋅

1 T
r   0

r r r

∂ ∂ 
= 

∂ ∂ 

( )1 1 1
r r    T r T= =

boundary conditions:

Heat Equation:

( )2 2 2
r r    T r T= =

2

2

1 T
r   0

r rr

∂ ∂ 
= 

∂ ∂ 

( )1 1 1
r r    T r T= =

boundary conditions:

Heat Equation:

( )2 2 2
r r    T r T= =

( ) ( )

1

1 1 2

1

2

r
1

rT r   T T T
r

1
r

−

= − − ⋅

−

radial temperature:

heat  flux:

temperature gradient:

heat  rate:

2 1

2

1 2

T TT 1
  

1 1r r

r r

−∂
= ⋅

∂
−

1 2

2

1 2

T TT k
q    k   

1 1r r

r r

−∂
′′ = − = ⋅

∂
−

1 2

1 2

T T
q  q A   4 k

1 1

r r

π
−

′′= = ⋅

−

2

1 2 1

cond

r
ln

T T r
R      

q 2 kLπ

−
= =

( )conv

1 1
R        

hA h 2 rLπ
= =

( )rad

r r

1 1
R        

h A h 2 rLπ
= =

1 2 1 2

cond

1 1

T T r r
R      

q 4 kπ

−
−

= =

( )
conv 2

1 1
R        

hA h 4 rπ
= =

( )
rad 2

r r

1 1
R        

h A h 4 rπ
= =

( )0 4

0 4

tot

T T
q    U A T T

R

−
= = ⋅ ⋅ −

Thermal resistance

3.3

( )k k 1 4
q  U A T T= ⋅ ⋅ −

tot 0 1 2 3
R  R R R R= + + +

1 1 2 2 k k

tot

1
U A U A ... U A

R
⋅ = ⋅ = = ⋅ =

k
may be defined in terms of any area A :

k

k tot

1
U   

A R
=

⋅

convection convection

q

1k

0
T

0R

1
T

4
T

1R

2
T

2R 3R

3
T

2k ohih

1
A

2
A

3
A


