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Abstract:
In this thesis an analytical approach was used to optimize the number of elements required to produce
accurate thermal maps utilizing RadTherm/RT. RadTherm/RT is a thermal model that uses all modes
of heat transfer to predict road temperatures. The goal is to maximize the length of highway modeled
and minimize the computation time. A methodology is implemented using a 4-part C/C++ algorithm to
select particular elements to delete. The section of code that specifically determines the elements to
delete is referred to as the view factor trim routine.

Initial steps are performed in order to obtain the information needed to determine the elements to
delete. First, two files are necessary to create a new project in RadTherm/RT. Montana State
University’s Geographic Information and Analysis Center produced the ASCII files for elevation, road
and vegetation maps using ARC/INFO GIS software. These files are loaded into RadTherm/RT to
create a new project (.tdf). The project is executed to produce the view factor file (.vfs). Geometric
view factors are used as the basis to eliminate elements. Radiation view factors are used in
ThermoAnlaytics’ software to determine the intensity of radiation of each element to every other
element in the model and to the environment. This allows the terrain model to include full effects of
solar shadowing, multiple reflections, and reradiation of geometric objects. The geometric view factors
of each element are calculated using ThermoAnalytics Ray Trace Algorithm and the results are stored
in the view factor file (.vfs).

Two text files are required as input into the view factor trim routine. The first file contains the view
factor information. This file is obtained by applying an algorithm written by ThermoAnalytics. The
routine converts the view factor file (.vfs), which is in HDF format, to a text file. A second file is
obtained by applying a routine that retrieves each element and its attributes, which includes the element
number, part number, UTM coordinates, and elevation.

The view factor trim routine uses the element attributes and view factor information text files to
determine which elements to delete from the model. The routine was developed to have the capability
of designating any part(s) as the elements of interest, which are the elements of primary interest for
temperature. Furthermore, the values used for the criteria to determine which elements to delete can be
modified. The first criterion is the distance from the elements of interest, where all elements that meet
this criterion are kept. The next criterion determines the minimum view factor value to keep an element
that directly exchanges radiation with an element of interest. Similarly, a minimum view factor
criterion is set for elements that emit to or receive energy from elements that have a direct radiation
exchange to the elements of interest. The result from the view factor trim routine is a text file that
contains the elements to delete.

The final part of the code uses the text file that contains the elements to delete and creates a new project
in RadTherm/RT. The primary difference in the new project is that it contains a new part composed of
the elements to delete. This allows a user to view the elements, before deleting them. 
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