
Question 1: What is the measured Temperature of the inshielded TC?

Given Parameters:

εt 0.9 Tair 5 °C 278.15K Rt 0.5mm

Twall 10 °C 283.15 K
σ 5.67 10 8

W

m
2
K
4



hf 10
W

m
2
K



Initial Calculations:

At 4 π Rt

 At 6.283 10 3 m

Heat transfer Calcs:

Guess

Tt 2 °C

Given

hf At Tair Tt  σ εt At Tt
4

Twall
4



=

Solution

Tt Find Tt  279.714K

errt Tt Tair 1.564K

Question 2: With shielding?

Additional Parameters:

Rs 1mm εs 0.9

Initial Calcs: 

As 4 π Rs
2



As 1.257 10 5 m
2

Guess

Tt2 6 °C 279.15K

Ts Tt2 279.15K

Given

σ At εt Tt2
4

Ts
4





1

εt

1 εs

εs

Rt

Rs









2



hf At Tair Tt2 =

σ At εt Tt2
4

Ts
4





1

εt

1 εs

εs

Rt

Rs









2



2 hf As Tair Ts  σ εs As Ts
4

Twall
4



=

Solution

Tt2

Ts







Find Tt2 Ts   Find Tt2 Ts  

Question 3: With differentshielding?

Additional Parameters:

εs2 0.1

Guess

Tt2 6 °C 279.15K

Ts Tt2 279.15K

Given



σ At εt Tt2
4

Ts
4





1

εt

1 εs

εs

Rt

Rs









2



hf At Tair Tt2 =

σ At εt Tt2
4

Ts
4





1

εt

1 εs

εs

Rt

Rs









2



2 hf As Tair Ts  σ εs2 As Ts
4

Twall
4



=

Solution

Tt2

Ts







Find Tt2 Ts   Find Tt2 Ts  


