1D-Part2

1D Quadratic Element (1/2)
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* Length=L
* (i,k): Both Ends

* (j): Intermediate Node
v' Mid-Point (HfE &)
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1D-Part2

1D Quadratic Element (1/2)
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* Length=L ///
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v' Mid-Point (i &)

L . T
» Distribution of Tineach’t G
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L D . L §
u =aq, u].:a’1+50(2+?0(3 i | = ! g
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1D Quadratic Element (2/2)
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» Coef’s are T
T A i
calculated based on 0
info. at each node:
i ol
4T, -3T, T, 5 ?
o =1,a= ’ L |
) L f i g
a,=—(T -2T +T,) | L .
L X. =0 X]:>5 X =L

» Shape Functions: N;, N;, Ny
T=NT,+NT +NJT,
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1D Quadratic Element
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Integration over Each Element: [k] (1/2)
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Integration over Each Element: [k] (2/2)

d[N] d[N] | AN/ d 'dN, dN, dN,
|2 dv = || dN, /dx B| ==, —L, =% | Adx
. dx dx g dx dx dx
dN, /dx| - -
' dN. dN. dN.dN, dN.dN,
r d‘ji; jl)\; dc]lifc j]ic/ déj\?’C deliC] 1A +14 -16 42
:/lAj Bl LR P2k =22 -16 432 —16
| dx dx dx dx dx dx 6L 16 414
dN, dN, dN, de dN, dN, - -
i dx dx dx dx dx dx |
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Integration over Each Element: {f}

3x 2x2_

o =t
: T . N .ol dx 4X QAL 1
[OINTav =0a[| N, |dx=0A]| 7~ |dr="70 4
%4 0 N 0 L L 6 |
-k x 2x° -

1: 4 : 1 _L+ 72
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1D-Part2

The Ratio was 1:1 in Linear Element
) ) S B

jQ[N] dV = QAJ-{ _X/L}dszAL{i}

g x/ L 2

1 : 1
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1D-Part2

Integration over Each Element: {f}

3x 2x2_
- Tt
_— . N .t 4x 4x? QAL N
[OIN] @V =QA[| N, |dx=0A[| —=-= |dx=""14;
4 g / | L L 6
-Nk- x 2x° “1’
1: 4 : 1 —— T
. >—a@ L L Volume
Heat Flux
rO\
_ T _ _ Surface
Nl dS=qgA] =gA<0
:‘; q[ ] - =4 <1 Heat Flux
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