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Q. What are the stages for finite element analysis
using computer programming ?

In FEA or any type of analysis of engineering simulation there are few
basic steps to be followed,

1. Preprocessing

2. Solver

3. post-processing

4. validation by Analytical or Experimental method.
*preprocessing
Dividing a our domain into finite number of parts for imposing
mathematical equations on it called as Discretization In industry it also
called as a Meshing.
*Solver
Solver is like a black box of commercial softwares. It involves applying
boundary conditions and initial value generation in it. Number of codes
are prepared to solve this mathematical equation by software campany
directly.
*Post processing
All solved problems are in numeric format. For visualization purpose it is
mandatory to represent this results in Graphics. Stress contour,Pressure
contour ,Strain contour are plotted.
*Validation
It is very important step in engineering analysis point of view. Result
obtain by FEA or any other method should be validated by any one of
analytical or experimental method.
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Consider a 1 mm diameter, 50 mm long aluminium pin-fin as shown
in Fig.(i) used to enhance the heat transfer from a surface wall maintained at 300° C.
Calculate the temperature distribution in a pinfin by using Rayleigh-Ritz method. Take, k =
200 w/m°C for aluminium h = 20 w/m?°C, T, = 30°C.
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T(0) = T, = 300°C

Ph
= S(T-Ty)

dT ;
q = kA 'E(L) =0 (Insulated tip)

[Anna University, M.E. (CAD/CAM) Apr/May 2006]
Given: The governing differential equation,

d’T

ka2

Ph
=3 (T-Ty)

Diameter, d = Imm = 1x10-3m
Length, / = 50mm = 50x 10-3m
Thermal conductivity, £ = 200 W/m °C &
Heat transfer coefficient, # = 20 W/m2 °C
Fluid temperature, T, = 30°C

Introduction

Boundary conditions, T(0) T, = 300°C

I

dt
g = kAG-(L) = 0
To find: Ritz parameters.
© Solution: The equivalent functional representation is given by

n = Strain energy — Work done

n=U-W
1 .(dTY Y 1 Ph
- Ly i 1P
™= fz k(dx)dx+f2 A (T-T,)Mdx [-q, T, ()
0 ' 0
T1oraty i
n = f; k(g) dx + fET (T=T, R dx )
0 0
[ qL=0]
Assume a trial function, let T(x) = ag+a, x+a,x? .3
Apply boundary condition,
at x=0, T(x) = 300
300 = agy+a(0)+a,(0)2
Substituting a,, value in equation (3),
T(x) = 300+a,x +a, x? (4)
dT
W = @mt2ayx ...(5)

Substitute the equation (4), (5) in (2)
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1 1 Ph
n = f‘z‘k(a‘+202x)zdx + ] 3 T2 (300+a; x +a, x2-30)2dx
0
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Apply, aaTul =0
= 13.32a; +0.625a,+27000 = 0
> 13.32a, +0.625 a, = -27000 ...(6)
Apply, 6677; =
= 0.625 a; +0.382:a, +900 = 0
= 0.625a, +0.03822, = -900 )
Solve the equations (6):and (7) ‘

13320, + 0.625a, = -27000 ...(6)

0.625 a; +0.0382 a, = -900 (7
{6) x 0.625
> 8.325a, +03906 4, = - 16875 .{8)
(Mx-1332
= - —83254,-0.50884a, = +11988 +.(9)

~0.1182a, = -4887

0.1182 a, = 4887
|
Substitute a, value in equation (6),
13.32 a, +0.625 (41345) = -27000
= a, = ~3967.01
Substitute ay, @, and a, values in equation 3)
T = 300-3967.01 x +41345 x2

Result: Temperature distribution in a pin-fin

' T = 300~3967.01 x + 41345 2



