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COMMENTS
on the Demonstration Version -1.1

of the TRPM Computer Code

The Turbulent Reacting Plume Model (TRPM) offers a general, versatile, de-
scription of atmospheric plume processes, that is highly modular in nature, allowing
for the use of different levels of approximation of the phenomena involved (see Fig-
ure 1). This structural modularity is directly reflected in the practical implementation
of the TRPM through computer coding. Thus (as it is explained in length in Part I
of the present report) a great variety of alternative choices is possible, including both
the character and the details of the numerical scheme that is applied for the solu-
tion of the fundamental evolution equations which describe the simultaneous mixing
and chemical reaction inside the instantaneous plume (master module), and the com-

plexity and sophistication of the information processed by the complementary and

peripheral modules.

Here, rather than putting together a “random” collection of subroutines corre-
sponding to some of the alternative choices of the various modules, we give a code
that consists of a representative “serial” combination of single but “most typical”
formulations of the various model components. This combination corresponds to the
choices adopted for the fundamental version of the model that was tested and verified
against experimental data; the particular choices of parameters correspond to the cal-
culations presented in Chapter 3 of Part IA of the present report and the numerical

results produced by this code are essentially equivalent to the results presented in the

figures of that chapter.

The code presented here is in FORTRAN; to ensure portability the conventions
employed in the most standard versions of FORTRAN IV are employed as far as
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Figure 1 ‘
Structure of the TRPM



this is possible. Thus in this particular version there are no statements exclusively
corresponding to either FORTRAN 77 or to special compilers. Moreover, in order to
make this particular demonstration version readable (as much as this is possible for
a computer program), a serial, “logical-order”, presentation of all the calculations
performed is adopted (instead of a — more flexible — multiple subroutine structure);
furthermore extensive comments (including suggestions for allowable modifications
of the code) have been added. Special, “immobilized,” output routines provide the
potential for examining intermediate results of the calculations that do not appear
in the final outputs (a kind of a simple in-program debugger); similarly other such
routines allow alternative outputs. As far as inputs are concerned, this special demon-
stration version is “closed,” internally providing the parameters corresponding to the
calculations of Chapter 3 (Part IA); however direct substitution of other input is com-
pletely straightforward (through replacement of the variables definitions statements
by corresponding READ statements).

The present demonstration version of the code corresponds to a special situa-
tion of a plume with insignificant bulk motions. (Nevertheless both meandering and
plume rise can be directly considered a posteriori). Thus the focus is on the “core”
of the TRPM (master module). This core consists of the evolution equations for
reaction progress variables appropriate for evolving, spatially varying systems (“lo-
cal phenomenal extent of reaction”). These equations estimate the interaction of
mixing and chemical reaction and require input parameters characterizing internal
plume behavior, such as relative dispersion and fine scale plume segregation. Rela-
tive dispersion parameters are calculated through power law approximations of the
form o = az® where z is the downwind distance and a, b are constants; the intensity
of plume segregation is calculated from the “Localized Production of Fluctuations

Model” (LPFM); the centerline intensity is estimated on the basis of empirical infor-

madtion.



TRPM DV-1.1
INPUTS
(Internally Defined)

Problem Parameters
Source Properties
QSTR: NO Source Strength (ppm m? s—?)
CSOUR: NO Source Concentration (ppm)
H: Source Height (m)
([Optional] D: Source Diameter (m))
Ambient Properties
CBO3: Background Ozone Concentration (ppm)
USP: Mean Wind Speed (m s~1)
HBL: A.B.L. Height (m)
ASIGY: ay in op, = ayzb
BSIGY: by in or, = ayz’
ASIGZ: ay in op, = a,zb*

BSIGZ: b, in op, = a,zb



TRPM DV-1.1
OUTPUTS (STANDARD)

A. LOGICAL UNIT 8
Quantities Downwind along
Plume Centerline
Every Output Line Contains (in order):
KK2: Even Step Counter
TIMOUT: Dispersion Time (s)

XOUT: Downwind Distance (m)
CEM2(8,1): NO, Centerline Concentration (ppm)
V(8,1): NO; Centerline Concentration (ppm)
RATI1: NO/NO, Concentration Centerline Ratio
RATO3: O3/05™" Concentration Centerline Ratio
STHET(8,1): Centerline Square Root Segregation
FACT1: Segregation Self Similarity Factor

B. LOGICAL UNIT 9
Quantities in Cross- Wind Plane
at Source Height
XOUT: Downwind Distance (m)

ZZ717: Distance from the Centerline (m)
CEM2(8,I): NO, Concentration (ppm)
SVAR(8,I): NO, Concentration Standard Deviation (ppm)
THET(8,I): Intensity of Segregation
V(8,I): NO; Concentration (ppm)
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