Question

There are some species included in the BURCAT.THR file that are not
included in the NEWNASA.TXT file. For example, there are four entries in
BURCAT.THR for C10H20, while there is only one entry for C10H20 in
NEWNASA.TXT.

In the readme file, it states "A second set of newer 9-term NASA
polynomials are listed in the file NEWNASA.TXT. It does not contain
polynomials of species already listed in the NASA site (
http://cea.grc.nasa.gov) unless they are newer or differently compiled."
However, looking at the CEA website, there is no entry for C10H20. Is there
potentially another reason why these entries for C10H20 were not included
in the NEWNASA.TXT file?

We have noticed discrepancies like this for several different species, and
we were hoping that you could confirm why some of the species had not been
converted to the Nasa9 format.


Answer
You are right in our database there is a lot of information that was not properly explained.

The answer to your question is to be found in tables HF.doc and the main table
burcat.thr; you should consult them together. In table HF.doc which is
an index of the database species, the most right column includes 4 notations.
a) dagger, (sorry it looks like a cross) - means this specie exists in the
NASA database.
b) # (pound sign) means this specie has a 9 term polynomial in NEWNASA.TEX
file.
c) X means no 7 or 9 term polynomials are included. May be some day … they will be included...
d) 'blank' means no 9 term polynomials are included because the data for this
7 term polynomial  comes from  Benson type data thus missing important values for
a correct 9-term polynomial such as HF(0) or HF298-HF0 or both.

You may see in the HF.doc table that the species you are talking about
namely C10H20 have a 'blank' in the right column.

Now going to the burcat.thr file you will notice that all these C10H20's
were calculated from estimated Benson type Group Additivity data, using
Stein's NIST 25 program from 1994. This program gives Cp data from 300 K
to 1000 K and sometimes 1500 K and the data were extrapolated to 5000 K
(not 6000 K as usual) and adjusted to start at 298 K. Thus the polynomial
was assigned a low quality mark (D) in column 68.
The date of calculation shows these polynomials were made in March 2000
and that was before I started calculating ab initio/DFT values like in
cyclodecane. At the time I needed those polynomials for yesterday...
and never came to calculate them "comme il faut". But if you need them
I can recalculate them using G3B3 method or so.

I have a few 9 term poly's for organic acid esters, calculated in the
wrong form from Benson type data. I get now and then complaints from
students around the world and then I recalculate them in a better form.

Advice: Never mix and match polynomials from different sources.

I hope I answered all your questions. Haifa 32000, Israel



