Laboratory work Ne2
STATIC PLANE THERMAL CONDUCTIVITY PROBLEM
Individual assignments

Individual assignments: plates in shape of letters.

Consider a plane stationary thermal conductivity problem for a plate in a shape of the given let-
ter. Take the geometrical dimensions of the letter similar to those of the example problem. Note that
the boundaries of the domain should contain at least one elliptical and one circumferential* arc seg-
ment. The bottom edges of the letter should be subjected to heating with prescribed temperature values
and the top edges should be subjected to heat transfer. If possible, take advantage of symmetry when
building the domain. Consider the plate to be made of any homogeneous isotropic material. The objec-
tive is to conduct thermal analysis and define the temperature and the heat flux vector distribution. Per-
form computations in ANSY'S (interactive or command mode) and FlexPDE and compare the results.
In Ansys, estimate convergence of the results (temperature and thermal flux) for different sizes of fi-
nite element mesh and different shapes and approximation order of finite elements (linear 4 node quad-
rilateral PLANES5, quadratic 8 node quadrilateral PLANE77, 6 node triangle PLANE35). Find opti-
mal parameters for the finite element mesh. Present a report.

*Note. Circumferential arc segments in ANSYS can be created by LARC command (see Ansys help). Elliptical
arc segments can be constructed in local elliptical coordinate system by L command. In FlexPDE, ARC operator
can build both circumferential and elliptical arc segments.

Requirements to the report.

The report should contain the name of the student, the full description of the problem with the
domain sketch and the results obtained in ANSYS and in FlexPDE. Text of input files for ANSYS and
FlexPDE should be also included in the report.

Provide the following computation results:

o finite element mesh with boundary conditions

picture of the temperature distribution
picture of the heat flux vector distribution
picture of the distribution of the heat flux vector magnitude
analyze convergence of the temperature and thermal flux for different mesh size (pre-
sent results in a table or a graph) for the elements PLANES5, PLANE77 and PLANE35
e make conclusions on the convergence (note, which of the results converge) and find op-

timal mesh size

Table 1. Suggestions for the domain shape.

Variant No. | Domain shape | Student name
1 o Bexska AGup
2 B Mab6uana JTeratu Cenect Credpen
3 0 Kamy Canymy Kucanracu
4 € Kucrne 3ypura Dcreban OpaHcHCKo
5 0 Xoccann Dapxan
6 A Uxan Pan




