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Finite Element in Practice
Day 2
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mmc‘ﬂm%; Outline [+ ALGOR |

¢ Midplane Workshop

¢ Hand Mesh Workshop

¢ Heat Transfer

¢ Steady-State-Heat-Transfer Workshops
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IGES Import Tutorial
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| Number | Description
| 100 | Circle/Arc {curve for trimming)
| 102 | Composite Curve (list of curves for trimming)
| 104 | Ellipse (curve for trimming)
| 106 | Copious Data (for some CAD Systems, interpreted as a curve)
| 110 | Line {curve for trimming)
| M2 | Parametric Spline Curve (curve for trimrming)
| 114 | FParametric Spline Surface
| 116 | Paint (used for 190)
| 118 | Ruled Surface
120 Surface of Revaolution (some CAD systems incorrectly specified the beginning and ending angles in
eatly files)
| 122 | Tabulated Cylinder Surface
| 123 | Direction (used for 190)
| 126 | NURE Curve (curve for trimming)
| 128 | MNURB Surface
| 140 | Offset Sudface (can be applied to any surface type)
| 142 | Curve on Parametric Surface (hasic trimming curve)
| 144 | Trimmed Surface
| 180 | Parametric Plane
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¢ Automatic Mesh

Solid
Midplane

Plate/Shell

¢ Hand Mesh
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Node

Element Ei
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A node is a coordinate location in
space where the DOF are defined..
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An element is a mathematical relation that
defines how the DOF of a node relate to
the next.
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Midplane Mesh

~J®
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Hand Mesh
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Heat Transfer
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% Heat Transfer Background [#ALGOR

TEMPERATURE \% \%CONVECTION
HEAT FLUX fl/\_,( }J\ TR O A\ Xe
INTERNAL
HEAT GENERATION /F\’ IF\‘RADIATION

9 Load Components
- Temperature
- Heat Flux
- Convection
- Radiation

Internal Heat Generation

¢ One DOF at Each Node

- Temperature : T
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Fourier's Law of Conduction
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¢ Steady-state heat transfer
Steady-state conditions

¢ Transient heat transfer
Time-varying conditions
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C/> Introduction to Loads and

_ [# ALGOR.
ey Constraints

¢ You will have to decide what type of loads and
constraints will properly define the engineering
criteria for the model.

¢ In FEA, there are different types of loads and
constraints for each analysis type.

¢ Applying the proper loads and constraints is one
of the most important factors in getting the
correct answer.

¢ Always double check your model.
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C/12. Types of Loads and FALIGOR]
e Constraints

There are multiple ways to apply different
loads and constraints to a model:

¢ Nodal
¢ Element
¢ Edge
¢ Surface
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The thermal rod, 2-D, plate and brick
elements are geometrically identical to
the structural elements.
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¢ Initial Temperature

Specify a certain temperature that an area
will begin the analysis at (transient
analysis).

¢ Applied Temperature

Specify a certain temperature that a node
Is kept at due to a heat source.
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¢ Convection

Assign a convection coefficient and the ambient
temperature.

¢ Radiation

Assign the radiation function and the ambient
temperature.

¢ Heat Flux

Assign the amount of heat added or removed per
unit area.

Copyright© 2005 Complementary Advanced Engineering

10



% Thermal Results [+ ALGOR |

(COMPLEMENTARY ADVANCED
ENGINEERING COMPANY LIMITED

¢ Temperature

¢ Heat flux

¢ Total heat flow
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Steady-State Heat Loss of a Stream pipe
with Nonconcentric Insulation

J=6.5"

@ =16.25"
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MCA—EW Case Study 5 [+ ALGOR |
Ceramic Strip with Convection
T amp = 50°C
h =50 J/s/m2°C
% 2
% é
7 7
0.01m 8/ k =3 J/s/Im°C é 3
" %
s x
7 7
7 Z
Insulation
0.02m
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Steady-State Transfer Tutorial

Force Convection
i
" )

> C

Nodal Temper Sl S Modal Temperatures
156 deg F —m 158 deg F

Convection Load applied to
all outside surfaces
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