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Are the steam tables dead? 
I have recently had two strong hints that appeared 

to indicate that what we know as the "steam tables" 
(tabulations of volumetric and energetic properties of satu­
rated and superheated water) have slowly but surely died. In 
the first place I managed to buy, through a used book dealer, 
a very nice copy of the Keenan steam tables. This is a 1930 
edition that included in an inside flap a beautiful Mollier 
diagram as large as my own desk. The book is in pristine 
condition, properly printed and beautifully hardbound, and 
all-for the staggering price of 50 cents. This is not only a 
collector's item, but also a very useful tool still. Extensive 
tables with a very fine grid of temperatures and pressures 
allow precise calculation of the thermodynamic properties 
of water. Looking up, for example, at 520 °F and 39 psi, this 
table reports a specific volume of 14.838 ft3/lb. Considering 
that the density of water has not changed with time, the result 
is still of acceptable accuracy for most purposes (a reliable[ll 
value today would be 14.845 ft3/lb-a difference of less than 
0.05% ). The other parallel event that sparked my imagina­
tion was that I managed to download to my PDA a steam 
table program[2l (which also gave me the expected 14.84424 
ft3/lb answer for the state point in question). So, why have 
my steam tables not gone the same way as logarithm tables, 
which disappeared sometime after I left high school?[3l For 
some reason thermodynamic tables have endured the passage 
of time, and most major modem thermodynamic textbooks 
have abridged versions as appendices. You can buy many 
versions of these "smaller" classroom tables[4l (so they must 
be used extensively by someone). Furthermore, you can buy 
a "new" edition[5l of my recently acquired Keenan tables. In 
fact, they are obviously not things of the past, if one notices 
that this year a new version of the International Steam Tables 
was published. [6l 

A rapid (non-exhaustive) search[7l showed me that steam 
tables are also available as spreadsheet plug-ins,l8l as commer­
cial[9l and academid10l stand-alone programs for PCs, and as 
phone[lll applications,just to mention a few. Special mention 
has to be made to the NIST Webbook. [ll This is an outstanding 
resource that allows the precise and efficient determination of 
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thermophysical properties of a rather significant amount of 
fluids with all the usual features one would typically require: 
choice of units, choice of conditions, display of an array of 
volumetric, energetic, and derivative properties, generation 
of tables and graphs that can be "cut and pasted" to other 
places, etc. Three things make it stand out among all other 
options, however 

a) It is accessible through the Internet via a Web page, so 
it is not device-specific. All calculations are done on the 
remote machine, so it is also fast. 

b) It is free, with no needless registration procedure or 
cost to the user. A very generous and highly appreciated 
gesture. 

c) It is state-of-the art and in constant update in terms of 
the equations of state used to generate the data. All 
this means that any computer connected to the Web 
can automatically be converted into a "steam e-table," 
therefore the utility of the site cannot be underestimated. 

So, is there any point in continuing the discussion? A com­
mon argument in favor of insisting on the use of "paper" 
tables is that learning to use them will teach students about the 
different regions of the phase diagram (since the boundaries 
where the tables end usually coincide with the boundaries of 
the change of behavior: saturation, ideal gas, etc.). It is hard 
to think that this is not a biased opinion, for the programs 
have limits also. I started to look at other data points using 
my palm-held program, for example raising the pressure at 
the given temperature. For 2500 psi (@520 °F) it refused to 
give me an answer. Granted, the table did not have an answer 
either. It would take some basic knowledge on thermophysical 
properties to recognize that by increasing the pressure above 
the saturation line the system would be in the liquid state, and 
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if no other information were available, the low compressibility 
of the liquid phase would allow one to use the specific volume 
at saturation (0.37693 ft3/lb) as a likely estimateY2l Another 
repeated argument is that given a computational tool - be it a 
process simulator or simply a spreadsheet add-in - a lecturer 
can focus on more elaborate problems which may involve, 
for example, taking the thermodynamics into its context for 
typical engineering applications. 

Does this then back the hypothesis that we should shelve 
our tables forever? Please think again. A problem with using 
computer programs ( or Web pages, or phones), apart from the 
fact that they are useless when no electricity is present, is that 
one can easily fall prey of the "black box syndrome," a condi­
tion in which the brain ceases to perform its usual analytical 
functions while the user simply inputs numbers and accepts 
the response from his or her electronic instrument without 
questioning. Prausnitz[13J warned us of this many years ago 
when he stated, in the onset of the computer age, "Never be 
impressed by calculated results merely because they come 
out of a computer. The virtue of a computer is speed, not 
intelligence." I think, however, that the student who recently 
reported reading from a table the density of liquid water at 
STP to be "roughly 1, umm, kg/m3" wasn't actually thinking 
much anyway. 

Although it is not the subject matter of these lines, com­
puters offer (at least in theory) the ability to visualize 3-D 
thermodynamic surfaces (for example the P-v-T surface) 
interactively. This is particularly useful when studying phase 
equilibria of mixtures, where the usual graphs are slices of 
a more elaborate and complex surface. Prof. K. Jolls (Iowa 
State) has made a lifetime effort of providing thermodynamics 
students with such interactive and pictorial representations. [l4J 

In spite of the fact that there is no doubt about the enormous 
pedagogical value of these and similar representations, it is 
clear that they are still emerging technologies, and e-tables 
still dominate the field. 

An important argument is that while for water the thermo­
physical properties are well known and documented, they 
are not so for many other simple fluids, let alone the more 
complex or exotic ones. Therefore, even today, the chemical 
engineer will have to deal with sometimes just a few sparse 
data or an odd table, from which he or she must interpolate, 
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correlate, and sometimes even estimate data. This is a daily 
task for any practicing engineer, and it is up to the thermo­
dynamics lecturer to train students for this awful reality. 
Perhaps the best course of action is to do both: teach the use 
of the programs and resources while simultaneously showing 
students the "facts of engineering life" -one of them being 
that you will never have as much information as one would 
desire for a given system. Probably we still have to teach them 
some "old school" methods. So with this in mind, I sent my 
dutiful students out to buy their abridged steam tables sold 
in the bookstore, wondering if next year the answer to the 
question will be different. 
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