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thermal response can be calculated with
different levels of accuracy

 Four different methods with increased
complexity were compared
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1. Spread sheet 2. FEA

3. FEA 4. Full FEA

LULEA
UNIVERSITY

OF TECHNOLOGY




THE NORTHERNMOST UNIVERSITY
of Technology in Scandinavia

1 000 -
900 e
800 Z Z
700 deer . L0 ey esceee A_2 ST 61
o 600 ' -3
o -—= A3
Z’ 500 A
= 400 E———
300
200 4 e A-6
100
0
0 1 000
Time [s]

LULEA
UNIVERSITY

OF TECHNOLOGY




THE NORTHERNMOST UNIVERSITY
of Technology in Scandinavia

=

E

I3

2

g ’ /

= Q O =+ = Method 4 - 4

0 1 000
Time [s]
T 800 - O 800 - o
o 600 - o .= o 600 - .-
g - ~=— Method 1 % _ —=— Method 1
£400 1 f 27 —mm-- Method 2 - 1 4 £ 400 - T emee- Method 2 - 3
%“ 200 4/, 0 ettt Method 3-1 1 3 %“ 200 - f o eeeeeeeer Method 3_-3
I 9 = - = Method 4 - 1 = 0 = - = Method 4 -3
0 1 000 0 1 000
Time [s] Time [s]
2

T 800 - —

g 600 1 Method 1

84001 f  ==e-- Method 2 - 2

a,

g 200 - f 0 e MCthOd 3_-2

= " =+ = Method 4 - 2

LULEA
UNIVERSITY

OF TECHNOLOGY




THE NORTHERNMOST UNIVERSITY
of Technology in Scandinavia

« Regardless of FE-method, upper flange is cooler
« Design temperature difference is large

Side 1 hg‘é"geer Side 3 ﬁgﬁgeé
Method 1 | 877°C | 877°C | 877°C | 877°C
Method 2 | 811°C | 809°C | 807°C | 719°C
Method 3 | 777°C | 776°C | 772°C | 594°C
Method 4 | 628°C | 719°C | 611°C | 436°C
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