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1. Introduction

Hygienic 

Design…...

What’s the 

importance?

1. Listeria Outbreak

2. 2 deaths

3. >350 Products; 42 brands

4. 250 people layoff
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2. Everyone needs to help!

1. Who is going to help us?

 HACCP TEAM, of course!!!!!!!!!!!

• Food Technologists

• Food Scientist

• Ind. Microbiologists/Food Microbiologist

• Meat Scientists

• Dairy Scientists

• R&D

• Nutritionists

• Food /Agricultural Engineers
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What they need to 

know:

1. Metallurgy / Materials

2. Process engineering

3. Safety Engineering

4. Production Engineering

5. Maintenance

6. Mechanical Engineering

7. Thermal processes

8. Rheology

9. Fluid Mechanics

10. Quality Assurance



3. Schools with Food Engineering/related Programs 

(Undergraduate)

Different Areas of Emphasis:

• Biosystems Engineering | Forest engineering

• Manufacturing

• Packaging Science

• Agricultural Engineering

• Bioproducts and Biosystems

• Dairy/Meat/Grains/Poultry/Vegetables

Source: http://study.com/articles/Food_Engineering_Colleges_and_Degree_Programs_How_to_Choose.html
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3. Example – Auburn University

 BSEN 3240 Process 

Engineering

 BSEN 

3530 Agricultural 

Production and 

Processing Facility 

Technology

 BSEN 5550 

Principles of Food 

Engineering

 BSEN 7280 Food 

Thermal Processing
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3. Example – Clemson University

 FDSC 4080  

Food Process 

Engineering

 FDSC 4300 Dairy 

Processing and 

Sanitation

Food Science / Packaging

Sciences
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3. Example – Iowa State University

 EM 324 

Mechanics of 

Materials

 ABE 415 Ag & 

Biosystems Eng. 

design

Agricultural and Biosystems

Engineering – F.E. Option
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3. Example – Kansas State University

 FDSCI 305 

Fundamentals of 

Food Processing

 GRSC 540/541 

Engineering 

applications for 

grain/food 

products

Food Science Program
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3. Example –University of Minnesota

 BBE Mechanical  

and Structural 

Design

Electives cover other 

topics: 

 IE 5513 

Engineering 

Safety

 FSCN 4332 Food 

Processing 

Operations

Bioproducts and Biosystems

Engineering
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3. Example –University of Nebraska-Lincoln

 Mech 373 

Engineering 

Dynamics 

 BSNE 

Instrumentation 

and Control

 BSEN 470 

Design in 

Agricultural and 

Biological 

Systems 

Engineeering

Food Science Program  & Biological 

Systems Engineering
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3. Example –Brigham Young University (Utah)

 MFG 331: Metals 

Processes

 MFG 355: Plastic 

Materials and 

Processing

 MFG 431: Tool Design

 CE EN 203: 

Engineering Mechanics 

– Mechanic of 

Materials

 ME EN 250: Science of 

Engineering Materials

Manufacturing Engineering 

Technology
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3. Current Programs – TTU’s Food Science (Undergraduate)

B.S. in Food 

Science
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 FDSC 3305 

Principles of 

Food 

Engineering



4. Future Professionals….what can we do for them?

• Include and reinforce the need for Hygienic design in as 

many courses as you can

• Topics might need to be food product-specific

 Adapt available  reference materials

 Create new classes!
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New Class: Hygienic Design of Food Processing Plants

• Equipment and Process Needs

• Regulations

• Prevention of Deliberate 

contamination

• Minimum Hygienic Design 

Requirements

• Factory Layout Impact

• Segregation

Specific Areas:

•Airflow

•Wall Finishes

•Ceilings

•Floors

•Drains

•Electricity supply

•Piping

•Lightning 

•Exhaust & Dust Control

•Entries and Exits

•Steam Production

•Storage Areas
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4. Use of  Reference Materials in Class



4. Use of  Reference Materials in Class
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4. Use of  Reference Materials in Class – Adapt  guides 

to other food products 
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Flow Analysis – Dimensionless Block Diagram
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Flow Analysis – Dimensionless Block Diagram



What NOT to do with students…..

Requirement for plant “X”:

•“ “18-8 stainless Steel shall be AISI 300 series or 

better…”

•It’s a designation given by the American Iron and Steel 

Institute to stainless steel….” 

•“The AISI 300 series stainless steels are all variations on 

the original 18-8 alloy…”

•You know, 18% chromium, 8% nickel….
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5.  Suggestions

Academia:

1. Encourage  

students 

subscription to 

trade magazines
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5.  Suggestions
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5.  Suggestions

Academia:

2. Encourage  

students to 

become members 

of professional 

organizations  

and to participate 

and volunteer in 

their groups and 

committees
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5.  Suggestions
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Academia:

2. Encourage  

students to 

become members 

of professional 

organizations  

and to participate 

and volunteer in 

their groups and 

committees



5.  Suggestions
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Industry & Trade Organizations:

1. Increase access to students

2. Internship Experience

3. RFP / RFA 

• White Papers / Guides

• Evaluation / validation of Materials (biofilm formation, cleanability)

• Sponsor Hygienic Design Series in trade magazines / case studies

4. Support Programs / Endowed Positions



5.  Suggestions
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Industry & Trade Organizations:

2. Provide scholarships for educational events

3. Follow up & request feedback  / experience / current projects



http://www.stopfoodborneillness.org/
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