Course:
02.461
Physical Science Applications in Agriculture

Unit 7:
Processing Systems
Lesson 2:
Physical Properties of Food and Fiber

QCC:
175, 180, 185, 189
Objectives: 

1. 
Define rheology.

2. 
Demonstrate the relationship between force and deformation.

3. 
Demonstrate viscosity.

4.
Demonstrate how viscosity can be quantified. 

5.
Demonstrate why viscosity is important in the design of machinery and processing systems for fluid products.

6. 
Define the physical properties of fiber crops.

7. 
Compare the handling techniques between food crops and fiber crops.

Teaching Time:

3 Hours
References:

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL.  1996.
Materials and Equipment:

Refer to reference text
 Teaching Procedure

Introduction and Mental Set

Bring in two clusters of bananas and two packages of tomatoes.  In each case, have one cluster/package ripened and the other cluster/package ripened with bruise marks.  Ask the students which of the fruits they would purchase?
Discussion

1.
Define rheology.

A.
Science that studies deformation and flow when a force acts on a food product causing deformation and flow.

B.
The properties observed can be described as rheological properties.
2.
Demonstrate the relationship between force and deformation.

Use figure 25-5 Force-deformation curve, page 359 (Physical Science Applications in Agriculture).
3.
Demonstrate Viscosity - Experiment 2-Viscosity pages 357-358.

Pour water out of a bottle and ketchup.  The water pours faster.  Thus, it is less viscous.
4.
Demonstrate why viscosity is important in the design of machinery and processing systems for fluid food products.

Ask students why it would take different systems to move ketchup when compared to water.
5.
Define the physical properties of fiber crops.

Have students name physical properties of corn, wheat, etc.
6.
Compare the handling techniques between food crops and fiber crops.

A.
Food crops must be handled gently as it goes from the producer to the consumer without damage.
B.
Fiber crops have a high viscosity and the manufacturer does not need to be as concerned since the fiber crop will be consumed by animals or processed into a final product for consumers.

Summary

Understanding the rheological properties of solid and fluid food materials allows the producer, the engineer, and the processor to maintain product quality, while maximizing the efficiency of machine processes.

Evaluation

Laboratory activities
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