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c) Solve the equations w1th a suitable method and obtain the temperature distributions for
different A/a dimensions. Calculate the heat transfer between two surfaces per unit meter. Use
" these calculated values to obtam a shape factor for thls geometry:-

Q=SkAT

'Consider the 2-D configuration in which two square are

nested (a plate with a square hole in the middle). The surfaces .
of the squares are at constant temperature. A steady-state heat
transfer occurs between these two.surfaces due to the
temperature difference. '

a) Divide the area between these two surfaces 1nto grlds Use -
a minimum of 3 grids for distance L.

b) Derive formulations via energy balance method. Make

- necessary SImplxﬁcatlons You may use any physical values -

for the configuration (Temperatures dimensions etc. )

The shape factor should be in terms of 4/a ratio. Consider these six ratios (you can consider more
1fyouw1sh)1112]3151617 :

d) Plot A/a versus S. .

e) P]ot also the temperature distributions for cases 4/a=1.2, 1.5
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By writing a MATLAB code, we found the temperature of each point with the matrix
solution. URL for MATLARB file and solutions given below

.m file:

https://drive.google.com/drive/folders/14wOtjpptJCgzrokca8mnvzlpPsSkxyKi?usp=drive link

Result for A/a=1.1:

T1=73.07, T2 ="72.94, T3 =72.40, T4 =70.88, TS = 66.61, T6 = 54.29, T7 = 42.34,

T8 =46.41, T9=46.29, T10=45.79, T11 =44.49, T12 =41.28, T13 = 34.03,

T14 =30.39, T15 =25.20

S1=14.35

Result for A/a=1.2:

T1=73.22,T2="73.16, T3 =72.92, T4 =72.26, TS = 70.42, T6 = 65.23, T7 = 49.83,

T8 =46.55, T9 =46.50, T10 =46.28, T11 =45.68, T12 =44.20, T13 =40.70, T14 = 34.44,
T15=27.22

S2 =691

Result for A/a=1.3:

T1=73.04, T2 ="72.89, T3 =72.29, T4 =70.57, TS = 65.74, T6 = 51.64, T7 = 40.62,

T8 =46.38, T9 =46.24, T10=45.70, T11 =44.26, T12 =40.75, T13 =33.01, T14 = 29.61,
T15=24.81

S3=4.5

Result for A/a=1.5:

T1=73.22,T2="73.17, T3 =72.94, T4 =72.29, TS = 70.51, T6 = 65.43, T7 = 50.00,

T8 =46.56, T9 = 46.50, T10 =46.29, T11 =45.73, T12 =44.32, T13 =41.03, T14 = 34.58,
T15=27.29

S4=2.54

Result for A/a=1.6:

T1=73.22,T2="73.17, T3 =72.94, T4 =72.29, TS = 70.50, T6 = 65.39, T7 = 49.99,

T8 =46.56, T9 = 46.50, T10 =46.29, T11 =45.73, T12 =44.33, T13 =41.08, T14 = 34.59,
T15=27.30

S5=2.16

Result for A/a=1.7:

T1=73.25,T2="73.20, T3 =73.02, T4 =72.52, TS =71.12, T6 = 67.15, T7 = 51.20,


https://drive.google.com/drive/folders/14w0tjpptJCgzrokca8mnvzlpPs5kxyKi?usp=drive_link

T8 =46.58, T9=46.54, T10=46.37, T11 =45.93, T12 =44.81, T13 =42.21, T14 = 35.26,

T15=127.63
S6=1.85

We used curve fitting methods and obtain different equations for different fitting techniques.
These equations and their graphs given below. You need to know that the continuous
equations and functions given below, obtained by assuming without knowledge of nature of
shape factor is changing after scale approximately 1.4 on the other hand discrete, more
convenient, equation and the graph of it given after continuous ones.

Exponential Function:

S =377.9841 * (132359 * Ala)

Exponential Interpolation example

15 .
o O  original data
Exponential Interpolation

Shape factor

1.1 1.2 1.3 1.4 1.5 1.6 1.7



Logarithmic Function:

S = -24.8598 * log(A/a) + 13.4566

Logarithmic Interpolation example

15

o O  Original data
Logarithmic Interpolation

Shape factor

1.1 1.2 1.3 1.4 1.5 1.6 1.7

Quadratic Function:

S = 58.4406 * (A/a)*2 + -181.1468 * (A/a) + 141.7281

Quadratic Interpolation example

15

o ©  Original veriler
Quadratic Interpolation

Shape factor




Descrete Exponential Function:
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