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OUTLINE

• Some thoughts about the world that relate to 
chemical engineering

• It is a great time to be a chemical engineer!

• It is 15 months to graduation, what do you need to 
do to make the most of it!



ACTUALLY, IT IS A GREAT TIME 
TO BE A JUNIOR!
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1.  Treatment of process steam (35 points)

Process steam is generally available in different pressures and temperatures (e.g., as 
shown in this diagram) both because there are different needs for different uses and 
because it is always desirable to operate a boiler system in the most energy efficient 
way possible.  This figure is an example of a system, which is using some of the steam 
in turbines for generation of electricity (the “Ts”) or for driving a specific large process 
device, like a compressor.  Note that it does not show a common case where some of 
streams are may be re-fed into the boiler and the possibility that a stream is extracted at 
temperature and pressure much below the “VHP” steam which is a 10 MPa and 660C.

This problem will address some applications of process steam.

a. Suppose you tap the “LP” stream which is at 3 bar (.3 MPa) and 250 C.  This stream 
is used for a radiant heater that has a steady inflow of .1 kg/s of the steam and an 
outflow of saturated water at this same pressure.  How many Watts is the  heater 
producing?

b. The safety people at your plant decide that your design is unsafe because of the high 
temperature and pressure of the steam in a large heater.  They tell you to feed it with 
saturated steam at .2 MPa.  So you design a “pre-conditioner” that has a steam inlet, 
a water inlet and a single steam outlet.  For this same flowrate of LP steam, 0.1 kg/s, 

3.  Steam train: 300 PSI, 650 F (25 points)

The Union Pacific Railroad has always been known for having some of the biggest, 
heaviest and most powerful locomotives.  This was the case during the steam era and 
for a while during the diesel era until diesel electric locomotives became completely 
standardized.

One of most powerful late era steam locomotives was the Union Pacific 9000 series 
(and the longest rigid frame, non-articulated locomotive ever built).   These could 
provide a tractive force of more than 96,000 lb. (430,000) Newtons.  This force, at low 
speed, is comparable to modern diesel-electric locomotives.

The 9000 had 3 driving pistons.  One on each side and one under the middle of the 
locomotive.  These had dimensions 27 in. (diameter) and 32 in. stroke.  The pressure in 
the boiler was about 220 PSI.  The thermal efficiency of these could have been 
something close to 10%, (compared to a modern diesel electric which is about 30%).

We would like to analyze these to see if we can get some idea how they work and 
where the 10% comes from.

A diagram of the steam drive looks like this.

 



GREAT NEWS AT NOTRE 
DAME!

• Professor Joan Brennecke has 
been elected to the National 
Academy of Engineering!

• Highest general award an engineer 
can earn!





GOOD NEWS
• As of a couple of weeks ago, all but a few of the 

class of 2012 Notre Dame chemical engineers who 
were looking for a regular job, had some options!

•



BAD NEWS

• You will have to make choices!

• a pick of industry is not immediately irreversible

• But at some point it will be harder to switch

• The issues are not just economic or confined to topics you 
find interesting



GROWING AREAS FOR 
CHEMICAL ENGINEERS

• Healthcare

• Issues: Cost, Availability, Cures for many afflictions

• Genome sequencing has not yet paid off

• “Science” has also not paid off

• Engineers have not even had a shot at the problems 
yet.... you will

• Obesity is a systems engineering problem it needs 
an engineering solution



Bob Langer, MIT, 
Brain cancer “patch”, skin 

replacement, tissue engineering for 
heart, liver

Adam Heller, U Texas
glucose monitoring technologies 

that will generalize to other 
diseases

Mark Davis, 
Caltech

Totally synthetic construct 
for gene delivery!



ENERGY

• Chemical engineers are involved in all energy 
technologies ...we are enabling for most

• Interested?... How do you choose?

• Soundness of technology

• Sustainability

• Other social/political reasons



ENERGY: FRAC-GAS



THE WORLD
New “Steel in the 

ground”,  Surprising!





EFFECT ON OTHER 
INDUSTRIES



WIND PROBLEMS



ETHANOL 
UNCERTAINTY



ISSUES 
WITH 
SOLAR

A noble pursuit, but 
keep your eyes open!

Solar to liquid fuel

ISSUES 
WITH 
SOLAR

A noble pursuit, but 
keep your eyes open!

CO2 + 2H2O
hν⎯ →⎯ CH 3OH + 3

2
O2

Solar to liquid fuel



CHOOSING FIELD OR 
COMPANY

• Check financial reports of companies

• Look at societal issues

• Decide what is best decision for you



CHEG ‘86 ALUMS IN 
DIFFERENT FIELDS

Shawn

Rob
Me



SHAWN O’GRADY
• Senior VP, President, Consumer Sales, General Mills

• 2 years at Air Products

• Harvard Business School

• First Marketing (including Wheaties!) then Sales for General Mills

• Has a basketball court in his basement that is painted in a 
Notre Dame sports theme!

• “... WHY, do we do it this way?” 

• Even as a student, was extremely personable and gregarious -- 
leading large groups of people was a natural for him



ROB LUCCHESI

• Exxon/Mobil Downstream Portfolio Manager:

• PhD in Chemical Engineering from Princeton

• Career in various positions at Exxon since 1992

• Responsible for research improve XM’s products and 
profitability

• Was a “top of the class” student -- career has been perfect for 
him! 



STUDENTS:  LOOKING 
FORWARD...

• If you have an interest in graduate school you should be 
doing research or you need to start this by summer!

• If you are planning for a job, you need to begin planning 
for this now

• Also, please don’t drop the ball on classes

• but, most likely technical skills will be more than 
adequate!

• polishing could help -- talk to people



TRANS-TECHNICAL 
ACCOMPLISHMENTS

• Differentiation from a “resume” standpoint

• Have you done something that engineers do not typically do 
-- meaning not associated with curricular engineering

• Make sure this is prominently displayed on your resume and 
that you can talk about it.



TRANS-TECHNICAL SKILLS

• Efficient, enlightened, engaging conversation

• Your chance at a first and continuing positive 
conversation

• You need to know rudimentary principles of 
economics and finance (since you are an engineer) 
and have a broad understanding of modern 
society



ALUMS FROM 2005/6

Just finishing PhD’s at MIT



SUMMARY

• Despite the current overall economy, it appears that you will have 
to make choices as you start your careers

• This may considerations beyond your current scope of knowledge

• You probably should take time to reflect and work on things that 
could improve the chances of early career success...

• Quick recall of technical skills

• Improvement and polishing of informal communication abilities



“TASSEL” LIST
• Go with your lab or HW group for breakfast or lunch with 

one of the faculty

• voluntarily take a deep academic experience e.g., figure out 
what the 2nd law really means, or what a normal viscous 
stress is or figure out why infinite domain transport 
problems have similarity variables naturally arising.

• we can help!

• Ask a really perceptive question in class, or any question if 
you have never done it!

• Compliment a faculty member on a particularly good lecture

(academic)



TASSEL LIST (CONTINUED)
• Explain (e.g.,) the utility of knowing the consequences of the first 

law of thermodynamics when, say, making green energy policy at 
ND, to a non-engineer ! 

• Read a publication written by one of the faculty members and 
discuss it with him or her over coffee. 

• Attend a department research seminar or a similar seminar in 
another department

• Develop a fully-informed and well thought position on an 
important world problem

• Make a constructive suggestion for course improvement on the CIF


