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Lecture 1

Todays Lecture  9/6/16 

Problem Solving Strategies—Why Bother??

Introduction to the Course

Problem Solving Strategies, Why Bother?

Joel Barker: Discovering the Future
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Very Important

Important



National Science Foundation Grant
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$350,000 National Science Foundation Grant 

to Research Problem Solving

H. Scott Fogler 350,000

Three Hundred and Fifty Thousand

mm/dd/yyyy



16

Contributing Companies



Goal: To learn how engineers, scientists and managers went 
about solving problems and the techniques they used.

Typical Company Visit
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Chapter 1

H. Scott Fogler

Steven E. LeBlanc
with Benjamin Rizzo

Strategies for Creative 

Problem Solving

Prentice Hall

3rd Edition (2014)



The greatest hurdle companies faced in Problem Solving
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The greatest hurdle they faced in Problem Solving
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Defining the Perceived Problem Instead of the Real Problem
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The Perceived Problem



The Annoying Wait

Shortly after the upper floors of a hotel got 

renovated, guests started to complain that the 

elevators were too slow.  
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The Annoying Wait

Department of Chemical Engineering, University of Michigan, Ann Arbor 126/7/2016

The manager’s instructions to solve the perceived problem: 

“Find a way to speed up the elevators.”

Next, the manager’s directions were: 

“Find a location and design a shaft to install another elevator.”
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Problem Solved
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Find a Better Solvent

A few years ago a major oil company was 

developing a process for the Department of 

Energy to produce liquid petroleum products from 

coal in order to reduce the U.S. dependence on 

foreign oil.  

Coal

Oil



The Better Solvent

In this process, solid coal particles were ground 

up, mixed with solvent and hydrogen, then passed 

through a furnace heater to a reactor that would 

convert the coal to gasoline.  
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The Better Solvent

Sometime after installation excessive amounts of a 

tar-like material were being deposited on the pipes 

in the furnace, causing fouling and plugging.  

Management told its engineers 

“Find a better solvent”
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The Better Solvent

• Why is the Deposit Forming?

• Brainstorm and List all the Possible Causes.
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Improving Oil Recovery
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Perceived Problem Statement:

“Find ways to improve oil recovery”

Proposed Solution to Solve the Perceived Problem

Inject Better Surfactants and Viscousifers 



Improving Oil Recovery
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Perceived Problem Statement:

“Find ways to improve oil recovery”

Real Problem Statement

“Learn why the well is not producing as expected”



New Bills Smeared
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Perceived Problem Statement:

“Find a Better Printing Ink”



New Bills Smeared: Find a Better Printing Ink
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Better Problem Statement. 

• Brainstorm and List all the things 

that could cause the ink to smear. 
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Murray River Dams

Right Problem Definition

BUT

Wrong Solution
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Grow agriculture crops in arid land



Grow Agriculture Crops in Arid Land

The following solution was chosen by the 

Australian government:

“Design and build a dam to divert the river water 

inland to irrigate the land.”
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Murrary River Flows From the Mountains to the Sea
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Build Dams along the Murrary River



Dam the Torpedo or Torpedo the Dam?

The following solution was chosen by the 

Australian government:

“Design and build a dam to divert the river water 

inland to irrigate the land.”

Unfortunately, no new vegetation grew.  
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London Underground

Right Problem Definition

BUT

Wrong Solution



Jubilee Line
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Jubilee Line

Department of Chemical Engineering, University of Michigan, Ann Arbor 306/7/2016



Jubilee Line
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Jubilee Line
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Always Carry Out  a Potential Problem Analysis 



What Could Go Wrong?

K.T. Potential Problem Analysis

1. Brainstorming a list of all the potential problems

2. For each problem identified, brainstorm all the 

possible causes to that problem

3. For each cause, brainstorm a list of preventive 

actions.

4. For each problem, brainstorm a list of 

contingency actions if your preventive actions 

fail to prevent the problem from occurring. 
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Define

Generate

Decide

Implement

Evaluate
Safety Considerations

Ethical Considerations

Evaluation Checklist

Follow up

Carry Through

Planning

Budget

Deployment Chart

Gantt Chart

K.T. Analysis Decision (Musts/Wants)

Situation (Timing, Trend, Impact)

Potential Problems (preventative actions)

Components of the Heuristic

Statement-Restatement

Duncker Diagram

Critical Thinking

K.T. Problem Analysis (Is/Is Not)

Futuring

Brainstorming

Blockbusting

Cross-Fertilization

Approval 

Change Management

Troubleshooting

Analogy

TRIZ

Critical Thinking Questions

Structured Critical Reasoning

Critical Thinking Actions

Lateral Thinking

Vertical Thinking

Free Association
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The Five Steps of the Heuristic 



Engr 405 / ChE 598

Business Contact

1. The Big Salad

2793 Plymouth Rd.

Kevin , 734-___-____

email

2. Orange Leaf Yogurt

2216 S. Main Street

Danielle MacFarlan, 734-369-4362

manager.orangeleafaa@gmail.com 

3. Orange Leaf Yogurt

2613 Plymouth Rd

Danielle MacFarlan, 734-369-4362

manager.orangeleafaa@gmail.com 

Possible, if renovation is completed: 

4. The Wine Seller

2721 Plymouth Rd

Swetang Pater, 734-604-2812

734-668-8086 (wine store)

swetangp@gmail.com 

Possible: 

5. Zingerman’s Coffee Co. Steve Mangigian 

Fall 2016

Term Projects
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Grading

• Weekly Projects       25-35%

In-class Problems

Weekly Problem Sets

• Exam    15%

• Term Project   45-50%

• Peer/Instructor   Evaluation 5-100%
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Dam the Torpedo or Torpedo the Dam?
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The Australian government wanted to increase 

agricultural production by finding ways to grow 

crops on wastelands. It was decided to cultivate 

land in the New South Wales region of 

southeastern Australia, which is very arid.
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Potential Problem Analysis

Potential 

Problems

Possible 

Causes

Preventive 

Actions

Contingency 

Plan

A.
1.

2.

B.
1.

2.
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The Goal of my research group is to teach

research and I use the various projects that in the

end will be of value to industry to do this teaching.

Here we develop the scientific and engineering

principles that will help industry solve there

problems



Advice from Previous Classes

• Start work on the project early

• Mention that you’ve taken a problem solving class in any interviews you

have and you’d be surprised how impressed people are when you can

explain a KT decision analysis.

• Pay attention to lecture. At first I thought his class was going to be a joke,

I was dead wrong. I believe it helped me tremendously.

• What you put into the class is proportional to what you will get out of it

• Outside of class, think about situations or other classes you could apply

the material: you’ll surprise yourself.

Top 5 Consensus Comments
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National Science Foundation Grant

• $350,000 Grant to Research Problem Solving

• Teams of Undergraduate and Graduate 
Students interacted with Industry

• Summers visiting Industries around the US

Dow, DuPont, Dow Corning, Amaco, Shell  

General Mills, Eli Lilly, Proctor and Gamble

Monsanto, Chevron,etc.

To learn how they went about solving problems 
and what was the greatest hurtle they faced in 
Problem Solving
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Darfur Cookstoves
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Real vs. Perceived Problem: Darfur

Perceived Problem Statement:

“Design a screw press for Darfurians to turn 

garbage into biofuel pellets ”

Real Problem Statement: 

“Redesign the cooking stove to obtain higher 

temperatures and make it more fuel efficient.”
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“Sometimes I think we want this more than he does.”
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FRAME GAMES

USA Weekend: 09/22/2013
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FRAME GAMES

ANSWERS:

1. Long Island Iced Tea

2. The Customer Is Always Right

3. More Power To You

4. Too Little Too Late



Dam the Torpedo or Torpedo the Dam?
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The Australian government wanted to increase 

agricultural production by finding ways to grow 

crops on wastelands. It was decided to cultivate 

land in the New South Wales region of 

southeastern Australia, which is very arid.
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National Science Foundation Grant

• $350,000 Grant to Research Problem Solving

• Teams of Undergraduate and Graduate 
Students interacted with Industry

• Summers visiting Industries around the US

Dow, DuPont, Dow Corning, Amaco, Shell  

General Mills, Eli Lilly, Proctor and Gamble

Monsanto, Chevron,etc.

To learn how they went about solving problems 
and what was the greatest hurtle they faced in 
Problem Solving
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National Science Foundation Grant

• $350,000 Grant to Research Problem Solving

• Teams of Undergraduate and Graduate 
Students interacted with Industry

• Summers visiting Industries around the US

Dow, DuPont, Dow Corning, Amaco, Shell  

General Mills, Eli Lilly, Proctor and Gamble

Monsanto, Chevron,etc.

To learn how they went about solving problems 
and what was the greatest hurtle they faced in 
Problem Solving
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What’s the Problem?




