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As I travel in the United States and
abroad, it is rewarding to experience
the growing significance attributed to
computers in chemical engineering. The
novelty has worn-off, but challenges
increase to make more inte I I igent use of
computing equipment that approaches
obsolescence upon del ivery. With hardware
costs decreasing, in spite of inflation
throughout our economy, the option to purchase equipment has expanded for many to
include the entire computer as wei I as
peripherals. As predicted, the onus for
performance has shifted to software, wherein lies most of the hidden costs and problems of computing. Software systems can
grow I ike a cancer, sometimes out of
control, and the trick is to apply the
principles of modularlzation in structuring
subroutines and data records to keep the
culture in a state of remission.
There are those who acknowledge this problem, but prefer closer prOXimity to the
forefrontcof problem-solving in chemical
engineerin~.
Some seek new developments
in numerical methods to extend our knowledge of stiff reactors and processes with
complex geometries and coupled differential
equa"rions. Others are challengeu to a,,~I'i
artificial intell igence and adaptive
control to synthesize near optimal flowsheets and control systems.
Whatever your perspective, CAST provides
a forum for open discussion of developments as computing technology impacts
chemical engineering. The Programming
Board under Fred C. Stults is working to
maintain the fine precedents establ ished
over the past fifteen years. But, the
National Program Committee seeks to
explore the possibi Iities for Block Pro~
gramming"at AIChE meetings and our flexl-
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bi I ity in offering a mix of sessions at
each meeting may be impaired. For this
reason, the Area Chairmen - Richard S. H.
Mah (15a - Systems and Process Design),
Dale E. Seborg CI5b - Systems and Process
Control), and Michael T. Tayyabkhan C15cComputers in Management and Information
Processing) - are working to develop fiveyear plans for sessions at AIChE meetings.
The plans wi I I be reviewed by the CAST
Executive Committee in Boston and a coordinated plan for CAST submitted to NPC. Over
the years, sessions were conceived twothree years in advance; so this plan wi I I
not great Iy extend our crysta I ba I Is. At
Ieast, it wi I I better enab Ie us to estabIi sh our needs for sess ions in advance of
proposals developed by NPC. Such a plan
wil I be revised periodically, probably once
yearly, to reflect new trends.
Other developments in programming include
the International Conference on Foundations
of Computer-aided Process Design. This one
week conference is scheduied for July, 1980
and is described in a separate article.
CAST is moving toward one such conference
yearly. Area 15b, Systems and Process
Control, has initiated plans for the next
conference in 1981.
The question of recognition for outstanding
contributors in our field has been under
consideration for the past year by Mike
Tayyabkhan and his Awards Committee. At
this time, an award has been defined and a
nominating committee organized. The Division Banquet in San Francisco should be our
First Annual Awards Banquet. A restaurant
on Fisherman's Wharf has been reserved and
plans wi I I be announced in the next News,letter.
You may be wondering why CAST Execut'l ve
Committee meetings are closed this year.
In the past, MCC meetings and CAST meetings

were open. They tended to ramble and included items that are probably best presented
in this Newsletter. This year's Executive
Committee has a tentative agenda distributed
two months in advance of meetings with
times assigned for each topic. Many of the
topics involve the operations defined by
CAST Bylaws. In fact, this year we are
working to interpret the Bylaws and wi I I
propose amendments with the bal lot for
election of officers in October. We invite
you to suggest topics for consideration and
to attend Executive Committee meetings to
make a presentation. Please write to me to
suggest agenda items.

for an award name from CAST membership.
Mike also suggested that the structure of
the Awards Committee be reorgan i zed on an
annual basis. Mike wi I I present a Bylaw
change to the National Committee at the
Boston Meeting. Methods for funding the
awards are also being considered at this
time.

There are many ways that you can participate
in the work of CAST besides attending
sessions and reading the Newsletter. AI I
members are invited to help plan sessions
by serving on the Area 15a, bor c committees,
to write for the Newsletter, to serve on the
Awards Committee, etc. Write to me, or to
the person most directly involved, if you
would I ike to help.

Dick Hughes commented that Volume 2 No.4
of the journal Computers and Chemical Engineering wi I I have 17 papers in it with a
pUbl ication date of Apri I 30, 1979. Dick is
sti I I in need of people to review both articles and books.

Pete Hanik suggested that the Bylaws be modified to have the Newsletter publ ication
dates correspond to the National Meeting
dates. A Bylaw modification to this effect
wi I I be submitted for consideration at the
Boston meet i ng.

Warren D. Se i der
May 24, 1979
HIGHLIGHTS OF EXECUTIVE COMMITTEE MEETING
APRIL 2, 1979, HOUSTON, TEXAS
Warren Seider expressed concern about the
impact of electing a new Secretary-Treasurer every year. A proposed Bylaw change
to elect the Secretary-Treasurer to a twoyear term was unanimously passed. A bal lot
to change the Bylaws wi II be mai led to all
members with the election bal lots around
October I, 1979.

Irv Rinard reported that the main concern of
CAST's programming board is National's
proposal to go to block programming whereby
al I sessions would be I inked together by a
common thread in a given area for one meeting.
National's actions in this area wi I I have a
significant effect on the nature of CAST's
programming in the future. Dick Mah, Tom

VOLUME 2: NUMBER 2

AUGUST 1979

Cha i rman
Warren D. Se i der
1st Vice Chairman .....•.. Richard R. Hughes
2nd Vice Chairman .....•..... Brice Carrahan
Secretary/Treasurer
Robert E. Harris
Directors .... •.. ... .....•.Thomas F. Edgar
Robert L. Morris
Theodore I. Peterson
Michael I. Tayyabkhan
Pau I J. Horvath
Norman E. Rawson
Pub I icat ions Cha i rman ...•... Peter P'. Han i k
Ed itors .•............•....... Edwa rd Gordon
Rodo Iphe
Motard
Edward C,. Roche, Jr.
Joseph F. Zemaitis, Jr.

With the election of Dick Hughes as First
Vice-Chairman the remaining term of his
Director's position was unfi I led. The
Committee considered several nominations
and elected Tom Edgar to fil I the remaining
term of Dick Hughes' Directorship. Congratulations to Tom.
Mike Tayyabkhan and the Awards Committee
proposed that the CAST Division present
three annual awards: The primary award to
an individual; an institutionaL award to an
academic or industrial institution; and a
student award. There was some discussion
for an award name for the primary and
institutional awards. Mike Tayyabkhan and
the Com~ittee are requesting suggestions

The CAST Newsletter is pUbl ished three
times per year by the Computing and
Systems Technology Division of the American Institute of Chemical Engineers.
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Edgar and Mike Tayyabkhan al I reported that
their main concerns are the cutback in the
number of sessions from the National Programming Board. Warren Seider proposed
that we make a maximum effort at the National Programming level to communicate the
needs of the Division to the National
Programming Board.
Bob Harris reported that membership was 500
as of March. 9, 1979. However, more members
are needed if CAST is to continue to grow
and become sel f-supporting. It was suggested that personal contacts would be the best
method to promote membership in the Division
and vol unteer speakers are being recruited
to make presentations at local sections.
Warren Seider discussed plans for CAST's
Second Annual Division Dinner which is to
be held at the San Francisco Meeting in
November, 1979.
1980 NOMINATIONS UNDERWAY
CAST's annual election of officers takes
place on or about October I of each year.
At that time, you wi I I receive a bal lot to
choose a Chairman, First Vice Chairman,
Second Vice Chairman, Secretary-Treasurer
and two Directors. Their term of office is
one calendar year except for the six
Directors, who serve for three years with
two being elected each year to assure continuity. (NOTE: The Secretary-Treasurer's
term may be changed to two years. See
article highl ighting the Houston Executive
Committee meeting-Ed.) Normally, the First
and Second Vice Chairmen are the sole nominees for the offices of Chairman and First
Vice Chairman, respectively.
A Nominating Committee, formed in Apri I of
each year, has the respons ib i I ity for
formulating a slate of candidates and preparing and mai I ing the ballots. Th is year,
the Committee members are Vern Sterba
(Chairman), Grant Fisher, and Ted Leininger.
comments or suggestions concerning nomiions may be directed to the Chairman.
specifically, the Bylaws state that
inations may also be made for any office
ition of the membership if at least
TW"nT" Division members in good standing
ition and submit it to the Secrer by September I." Comp Iete
the election procedure are
Article VI of CAST's Bylaws

CAST BYLAWS AVAILABLE
If you would I ike a copy of the Computing
and Systems Technology Division Bylaws, send
a stamped (2 oz.) self-addressed envelope
(9 x 4 or larger) to:
Vern Sterba
Northern Natural Gas Company
Scientific Computing Department-4
2223 Dodge
Omaha, NE 68102
ATTN: CAST Bylaws

PROGRAMMING
SYSTEMS & PROCESS DESIGN
(AREA I5a)
Area 15a wi I I be sponsoring 4 sessions at
the Boston meeting: Computers in Education
and Training, Co-Chairmen G. R. Marr and
R. W. Southworth; Process Synthesis and
Methodology, a Critical Evaluation, CoChairmen, H. D. Spriggs and J. Dirola; Finite
Element Methods, Co-Chairmen, S. W. Churchi I I
and B. Finlayson. There was such a strong
outpouring of papers for the session on
finite eiement methods that a second session
was scheduled. In addition, Area 15a and
Area 3a are co-sponsoring 2 sessions on
Model ing of Fossi I Fuel Processes, CoChairmen L. M. Naphtali and J. Wei.
The session titled, Process Synthesis
Methodol~gy, a Critical Evaluation wi II consist of two review papers fol lowed by a pane
discussion. In the first paper an overview
wi I I be presented of the computeri zed
synthesis techniques currently being used by
the chemical process industry. Data for the
paper have been gathered through telephone
conversations and fol low-up questionnaires
involving representatives from over 30 major
companies and over 10 academicians. In the
secon d pape r a case study wi I I be presented
detai I ing how process synthesis techniques
have been implemented by one company. The
panel wil I feature both academic and industrial speakers.
Upcoming for the San Francisco meeting,
,November 26-29, 1979, Area 15a is sponsori
one session in personal computing, three
sessions on advances in model ing and analysi
of chemical engineering systems.

COMPUTERS IN MANAGEMENT AND INFORMATION
PROCESSING (AREA 15c)

conspired to reduce the total number of
sessions avai lable for CAST programming.
This In turn has increased the competition
for sessions and heightened the debate as to
what sorts of papers are suitable and what
are not.

Area 15c is sponsoring a session on Computers
in Production and Inventory Control at the
Boston meeting. In the era of cheap feedstocks, mate ria Is an d ene rgy, the chem ica I
process industries were relatively unconcerned with production and inventory control
methods. Today this is no longer true due
to the changes which have taken place in our
economy. Today, as much as 20% of a firm's
assets can be tied up in inventory. Effective management of inventory has become an
area of critical concern.

One point of view holds that the limited
amount of programming time avai lable should
be devoted primari Iy to the presentation of
the latest results in the area of appl ied
mathematics and computational methodology;
that the division's main obi igation is to
present material of direct interest to fulltime practitioners of the computing arts.
Another point of view holds that CAST's
obi igations are broader; that part of the
programming time should be scheduled for
papers describing the results obtained when
new methods are appl ied to real problems.

Papers being presented include
Inventory Management in the Chemical Process
Industries: A Survey,
S. G. Taylor
University of Wyoming

In fact these two types of papers are just
part of a spectrum of the kind of presentations that CAST should try to organize. At
least four categories come to mind. The
fol lowing is a brief description of each,
the types of people to which each might
appeal, and some of the pitfal Is associated
with each.

PIC/PAR, A Decision Support System For
Production Planning And Inventor Control,
F. F. Seg Ii g
Mobil 011 Corp.
Material Requirements Planning In The
Chemical Process Industries: A Case Study,
R. L. Cohen and L. Zeftel,
E. I. duPont de Nemours

I.

The State-of-the-Art Paper

The majority of CAST papers have been
and should continue to be of this type for it
Is the presentation of new methods, algorithms, and techniques that are the lifeblood
of our field. However, we must keep in mind
that these are papers that appeal primari Iy
to special ists. The results presented tend
to be fragmentary; few arrive at a complete
solution to the problem treated. On the
other hand, since most are the result of
academic research, there is no dearth of
supply, a nontrivial consideration to one
organizing a session.

Appl ications Of Logistics Planning
Techniques ~t EXXON CHEMICAL CO.,
P. A. Toml inson,
Exxon Chemical Co.
This session is being Co-chaired by S. G.
Taylor, Col lege of Commerce and Industry,
University of Wyoming and N.E. Rawson, IBM
Corp.
WHITHER CAST PROGRAMMING?

2.

There has been considerab Ie debate in CAST
circles over the past few months concerning
the types of programming that should or
should not be provided at AIChE meetings.
Primari Iy at issue is whether or not papers
describing practical appl ications of various
computational methodologies are a legitimate
component of CAST programming.

The Evaluative Paper

In this type of paper a technique or
class of techniques are compared generally
by app I icat ion to typ ica I, hopefu I IY rea I i stic, problems. Of particular interest are
"practical" appl ications, i.e., appl ications
to actual industrial or other "real" situations. The audience for this type of paper
is potentially much greater than that for
state-of-the-art papers. There are, for
instance, far more engineers involved in
designing disti I lation columns via computer

The debate has been sharpened by the
National Program Committee's attempt to
I imit the total number of sessions at each
meeting.,~ This and other developments have
4

than in deveioping the computer programs with
wh ich to des ign them. Such papers are re Iatively hard to come by since most evaluative
work is done behind corporate wal Is and is
likely to be considered proprietary.
3.

The Survey Paper

The survey paper attempts to sum up in a
comprehensive form the progress that has
been made In a selected area such as
process simulation or multivariate control.
The potential audience for this type of
paper is also quite large compared to the
state-of-the-art paper since there are
generally more people interested in a particular area than have time to keep up with it in
detai I, let alone sort out al I of the developments. Good versions of this type of paper
are hard to come by since it is more
difficult and generally less rewarding to
put together a panorama rather than a snapshot.
Also, such papers can easi Iy become
I ittle more than annotated guides to the
recent literature.
4.

The Tutorial Paper

appl ications. The final session might involve
a panel or roundtable discussion of where
things are headed and what needs to be done.
This format should help to attract more
people to meetings as wei I as meet CAST's
obi igations to the general membership as
wei I as to its own members.
12th SYMPOSIUM ON COMPUTER APPLICATIONS IN
CHEMICAL ENGINEERING
In Apri I, nearly 300 persons assembled in
Montreux, Switzerland for the 12th Symposium
on Computer Appl ications in Chemical
Engineering. The technical program chairmen, Professor David W. T. Rippin, ETHZurich, Switzerland, and Dr. R. Lierau, F.
Hoffman-LaRoche & Co. AG, Basel, Switzerland,
deserve congratulations for having assembled
a fine program comprised of 13 sessions and
115 technical papers.
At registration each attendee was presented
with the Conference Proceedings, including
copies of most papers. Copies can be obtained by writing to:
Association & Convention Management
Box 158
1800 Vevey
SWITZERLAND

The tutorial paper is intended as an
introduction to a particular topic or area.
Whi Ie it would seem that most tutorial presentations are best left to the Continuing
Education Program, an occasional tutorial
on the rudiments of a topic to be covered
in more detai I in other papers in the same
session or meeting may be of interest.

For me, the symposium was highl ighted by the
presentations of three rapporteurs: Professor Roger W. H. Sargent of Imperial
College on "Flowsheeting", Professor O. A.
Asbjornsen of the Technical University of
Norway, Trondheim, on "Project Evaluation"
and "Safety and Re Ii ab i I ity", and Professor
Rololphe L. Motard of Washington University
on "Process Synthes is". Each rapporteur
reviewed the subject and presented his views
concerning the papers. But, unfortunately,
these remarks are not included in the
Proceed ings.

Few papers wi II fall neatly into one of
these four categories. Most are mixed in
form. One seldom presents new results without referring to prior work. Practical
appl ications often require extensions of
the general methods being appl ied. And so
on.
The National Program Committee is presently
considering a block programming concept at
national meetings. Block programming wi I I
specify a general topic for al I papers
presented at a meeting. Thus, all sessions
wil I be I inked together by a common thread.
With the emphasis now being placed on
block programming, it can be argued that a
meeting program should consist of a mixture
of several types of papers. The opening
session might be a survey of the block topic
with perhaps a touch of the tutorial. The
next four or five sessions would be a blend
of new results and evaluations or practical

There were three sessions in parallel
throughout most of the symposium, with the
large majority of attendees at sessions on
Flowsheeting and Process Synthesis. For me,
the Proceedings were very helpful, permitting
a prescreening of sessions and papers likely
to be thought-provoking. Others probably
did the same and, unfortunately, sessions on
Advances in Model Bui Iding and Mathematical
'Methods and Optimization were poorly attended.
Other sessions included Project Evaluation,
Unit Operations, Safety and Rei iabi I ity,

.~;.
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Design and Operation of Batch Processes,
Process Control by Computer, Integrating
Deveiopment, Data Bases and Library Programs,
and Education. I did not attend many of
these sessions, either because they were
too far afield, or appeared to be sparse in
strong papers. Perhaps 13 sessions in 3
days are too many to organize with substantial advances in our fieid? Perhaps the
bulk of attendees preferred to emphasize
Flowsheeting and Process Synthesis? Perhaps
there were too many paral lei sessions? The
organizers would do wei I to consider these
questions as they plan for the 13th
Symposium in Budapest, Hungary - September,
1980.
NPRA

COMPUTER CONFERENCE

Did you know ... that in October of each year,
the National Petroleum Refiners Association
conducts their 3 day Computer Conference?
A recent mini-survey within CAST indicated
that many of CAST's members are unaware of
the existence of this conference, in spite
of the fact that it is aimed at the computeroriented practitioner in the petroleum and
petrochemical industries.
The 1978 conference in Anaheim featured sess ions such as "Computer Simu Iat ion Mode ling"
and "Microprocessor Appl ications". The 1979
Conference, scheduled for October 29-31, in
St. Lou is, inc Iudes sess ions such as "Computing - State of the Art," "Probability
Ana Iys i sin Process Ope rat ions," "Process
Contro I," PIus a tour of one of Monsanto's
Computer Control Systems.

The Engineering Foundation wi II handle registration and physical arrangements at Henniker.
Since the last Newsletter, an advisory
committee met to review a prel iminary agenda.
Professors Mah and Seider are presently
preparing invitations to Session Chairmen.
Eight sessions are planned to run in series,
with each session featuring a "State-of-theArt Rev iew" by one of the lead i ng experts and
invited papers describing 3 or 4 recent
advances. AI i rev iews and papers wi I I be
publ ished in a Conference Proceedings, along
with session summaries to be prepared by
Reporters who wi II PIace the contents of the
sessions in perspective.
Funds have been requested from NSF and preI iminary feedback is good. If our proposal
is accepted, trave I expenses wi II be covered
partially for speakers.
UPDATE '"

DATA BANK OF PROFESSOR ROBERT REID

In the March 1979 CAST Newsletter it was
mentioned that the physical property data
bank for some 468 organic and inorganic
chemicals was being made avai lable via the
ASPEN project at MIT from the book 'The Properties of Gases and Liquids' by Robert C.
Reid, John M. Prausnitz, and Thomas K.
Sherwood, McGraw Hi I I 13rd Ed) 1977.
Feedback has indicated that there has been
some confusion surrounding requests for
the data base. These problems have been
discussed with Paul Gal I ler at MIT.

Conference detai Is can be obtained from:
E. Lloyd Powers
NPRA
1899 L Street, N.W.
Su ite 1000
Washington, D.C. 20036
(202) 457-0480
INTERNATIONAL CONFERENCE ON FOUNDATIONS
OF COMPUTER-AIDED PROCESS DESIGN
Professors Richard S. H. Mah and Warren D.
Seider are planning for the first International Conference on Foundations of
Computer-aided Process Design. The Conference, a project of CAST, wi I I be held from
J u IY 6-1 I, I980 in Hen n i ke r, New Hampsh i re.
.;-.

Those interested in the data bank for use on
their digital computers should direct their
inquiries in writing to:
Ms. Jean Ger Iach
IPS, Bldg 39-427
Massachusetts Institute of Technoiogy
77 Massachusetts Avenue
Cambridge, MA 02139
The data bank is avai lable in two forms:
Card version at a cost of $60,
including a printed listing.
Tape version at a cost of $45,
including a printed I isting. The
tape version is in EBCDIC code

blocked at 25 I ines In either
800 or 1600 bpi tape densities.
Checks should be made payable to Massachusetts Institute of Technology.
AMERICAN CHEMICAL SOCIETY .. COMPUTERS IN
CHEMISTRY
The National Resources for Computers in
Chemistry (NRCC) Bulletin can be obtained
by writing NRCC c/o Lawrence Berkeley
Laboratory, Bldg 50 - Room 208, Berkeley,
CA 94720.
The Apri I Bulletin (#1 Vol II) describes
miscellaneous workshops and activities for
1979. Bulletin #5 Vol I, published in
December 1978 gives a I isting of the computer programs avai lable for computational
chemi stry.
AMERICAN PRODUCTION INVENTORY CONTROL
SOCIETY
The American Production Inventory Control
Society (APICS) has funded the development
of a document to define the state of the
art materials management system framework
for the process / flow shop manufacturing
env ironment. The report wi I I deta i I the
proceedings of a three day workshop (June
14-16, 1979 in Golden, Colorado) composed of
leading practioners from a variety of process / flow shop industries. The workshop
results wi I I be presented at the APICS
National Meeting October 16-19, 1979 in
Saint Louis, MO.
Several of the workshop Colorado participants wi II be presenting papers at the Fall
AIChE Meeting in Boston, Massachusetts. The
session (#10) is titled 'Computers in
Production and Inventory Control', and wi I I
be held August 20th, 1979, 8:30-1 I :30 a.m.
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OPTIMIZATION CRITERIA
FEATURE ART ICLE
BY
ED GORDON
An alternative which is optimal with respect
to one criterion, such as lowest cost, may
be far from optimal with respect to other
criteria such as maximum profit or minimum
adverse effects on the environment. When
you use an inappropriate criterion for an
optimization you solve the wrong problem.

where the factor X includes both the annual
growth due to inflation and the discounting
of a future value to its present value so
that
X

In the last few years, energy costs have
increased dramatically and further increases
are I ikely. Most costs and prices have
demonstrated a strong upward trend since the
1930's. Yet, few Chemical Engineering
studies al low for the effects of Inflation
in their determination of the "optimal"
Process Design. Appropriate selection of
the optimization criterion can insure the
inclusion of this significant factor.
The simplest and best way to al low for the
effects of inflation is to use Net Present
Value of the cash flows as the optimization
criterion. Many Engineering Economics texts
ca I I the concept "Present Worth". It is a
way to compare a cash outflow today with a
cash inflow at a later date. The cash avai 1able today can be invested to produce a
greater sum at a future date. For exampie,
one can invest $10,000 in a Treasury Bi I I
for six months and earn an interest rate
close to 10 percent with no risk. The equation relating a present value, PO' with the
corresponding value n years later, P Is
n

(I)

where i is the
in percent the
it uses. This
the time va Iue

annual interest rate expressed
investment pays for the funds
is often called "allowing for
of money".

Simi iarly, a sequence of future payments has
a present value. That present value depends
upon the rate of return you think the investment should provide to the suppl iers of the
funds used. When we are deal ing with payments wh ich grow at a constant annua I inf Iation rate, g, percent per year, the present
value of the sequence, PI to P can be
n
expressed as fo I lows:
j

Po =j

~

=

n

j
Pj X

~

(I + g/ I00) / (I + 1/ I00)

(3)

The net present value is simply the difference between the present values of cash
inflows and the cash outflows. Construction
costs are too often assumed to be a cash
outflow on one day and on the next day,
-rhere is a plant producing on-specification
product at full plant capacity. In today's
economy, the delays between the analysis
which procedes an investment decision and
the existence of a plant operating at design
capacity normally are substantial. Few
Nuclear Power Plants have been finished with
a delay of less than 10 years. Observation
shows that LNG and nuclear waste processing
facil ities in the U. S. take much more than
10 years from process definition unti I
construction is completed.
Recently, construction and energy costs have
been increasing more rapidly than the general inflation rate. As long as this continues, the net present value of construction
and energy costs wi II increase more rapidly
than the present value of the anticipated
future revenues. This tends to make the
investment less attractive than it would be
with shorter delays between the analysis
preceding the decision and completion of
construct ion.
Those of you who have been through MBA
courses have been taught to assume that al I
cash flows which occur within any year occur
on the last day of that year and that
financing considerations should be ignored.
Yet, the revenue and some of the expenses
generated by most investments are paid
monthly. Other expenses range from quarterly
to only once per year. When unplanned
delays are I ikely or the project being
considered is going to cost in excess of one
bi I I ion dol lars, ignoring financing can
introduce errors involving substantial dollar
amounts.
Income taxes, both Federal and State, are

(2)

,~
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also frequently omitted. Yet, for most
major firms, these income taxes are comparable with and often do exceed the residual
left after paying income taxes for the owners
of the firm, the Stockho Ide rs.

Q = hourly heat loss through the
insulation per foot of pipe

The above discussion can be illustrated in
terms of the classic "Insulation Optimization"
problem. The basic question is what thickness of insulation is optimal for a given
pipe wal I temperature and insulation
characteristics. For this problem, a relatively general solution was publ ished in
1966. The optimization criterion was written
in terms of a "tota I ann ua I cost":

F2= cost factor for present value of
future monthly payments for energy
costs on an after tax basis plus
the present value of the incremental cost of additional heater
capacity with due allowance for
investment tax credit and the effect
of accelerated depreciation on
future income tax payments. The
thermal efficiency is included in
determining the value of F2.

(4 )

where

A = outside area/foot of length
L
C

F

=

annual cost per BTU/hour of
heat lost

C = unit cost of insulation
u

Q = heat loss/square foot
and
where

In many practical situations, the parameters
which are varied during the optimization
procedure do not affect the values of factors
D = depreciation I ife, years
such as FI and F2. Then the values of these
factors can be properly determined by a
P = desired payout period (after taxes) deta i led ana Iys i s and then used over a
variety of conditions.
R = income tax rate

z=

Y [I /D + (I /P-I /D) / ( I-R) ]

(5)

A 10 percent rate of return on investment is
a reasonable estimate for the discount rate
to use if you do not have any better information from the cl ient involved. There are
few industries in the United States which
are sti I I able to achieve a significantly
higher rate of return on investment. However,
it is the return on equity which induces
investors to accept the risks inherent in
ownership of the firm. Return on equity
should be significantly higher than the rate
of return on risk-free investments as wei I as
the total return on investments.

Y = adjustment factor for location
di fferentia Is
Buried in the CF is the thermal efficiency
of the boiler or fired heater as well as a
marginal cost for additions to heater
capacity required to compensate for a greater
heat loss. However, inflation and the time
value of money are ignored and straight
I ine depreciation is used in this calculation even though few companies use it in
computing their income taxes.
A new optimization criterion has been developed for this problem based on the net present
va Iue of a I I of the re Ievant cash flows,
J = C*FI + Q*F2,

where

FI= factor which discounts the cost
of the insulation inflated to the
time it is instal led and then discounted to its present value when
the analysis is made. The factor
includes \he present value of
expected future maintenance costs
less the present value of the effect
of accelerated depreciation and
Investment Tax Credits on the income
taxes paid by the firm.

(6)

C = estimated instal led cost of the
insulation, in Dollars per foot
of pipe at the plant location
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The criterion suggested in this article provides a better approximation to economic
real ities than the criteria usually used in
optimizations.
Nevertheless, it does not
include many considerations which can be
important to picking the "best" solution.
There are intangibles such as the morale of
employees confidence of stockholders,
dissatisfaction level of environmental and
ecological activists, and the I ikely deviations

Biographical Note:
of the future real world from the model
assumed. One danger inherent in any computerized optimization is the fad that it
usually ignores the intangibles so that the
solution is only "best" for the conditions
and assumptions you have used.
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The above cartoon was supp lied by Vern
Sterba. My passion for puns made it almost
i rres i stab Ie. I hope that the News letter
wi i I be able to stimulate your imagination
and tickle your funny bone in the future,
but I have a problem. As an engineer Vern
is outstanding but I'm afraid his abi I ities
as a cartoon i st may a Iready be tota II y
depleted. If you are a member of CAST with
a bizarre mind, an artistic flair and a
wi I I ingness to depose Vern as our cartoonist,
please contact
Pete Hanik
Northern Petrochemicai Co.
P. O. Box 459
Morr i s~ IL 60450
(81 5) 942- 70 I I
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