Course:
02.461
Physical Science Applications in Agriculture

Unit 6:
Mechanics and Machine Systems
Lesson 4:
Agricultural Product Handling Equipment

QCC:
 175, 180, 185, 189
Objectives: 

1. 
Describe the aerodynamic properties of food and non food materials.

2. 
Describe the effect of the physical properties of plants on the performance of harvesting equipment.

3. 
Separate various products using aerodynamic principles.

4. 
Cut various products showing the effects of cutting edge angle and force.

5. 
Construct augers and demonstrate the differences in efficiency of flit angles.

6. 
Separate various products using various processes such as sieving and vibration.

Teaching Time:
3 Hours
References:

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

4 ft. plexiglass air column, a leaf blower or shop vacuum that has a blower attachment, anemometer, food samples such as puffed wheat, corn, popped corn, rice, etc., small cutting boards, 4 pieces of corner molding approximately 6" long

Large cutting blade 2" high, 5" long, plastic container, sand, scales, celery stalks, Wood screws, peas, soybeans, 4'-flexible plastic tubing w/ 5/16" diameter, clear, 3/8" Dowel rod, 1' of 1" dia. PVC pipe, plastic containers, stopwatch, balance beam scale, packaging tape, ruler, 1/4" x 2" x3" small wood strips, #6 x 2" wood screws, 2" dia. X 2" tubing

Teaching Procedure

Introduction and Mental Set

Develop mental set by asking AWhat forces act upon various plant materials and by-products as well as food products to move, handle, process, and package the products of agriculture?@
Discussion

1. Raise questions to students that will cause them to think in specific terms about machines that cut, convey and separate agricultural products.  Examples:  AWhat forces act on combines and mowers?@, AHow is grain moved from trucks to elevators?@, AHow is grass compacted or rolled into bales of hay?@, AHow is cotton lint separated from cotton seed?@, AHow are fruits and vegetables cut and sliced in manageable pieces for placing in cans or other containers?@.  Record the answers to these and other questions on chalkboard or overhead projector.

2. Conduct laboratory experiments 1, 2, and 3 (pp. 320-325 in Physical Science Applications in Agriculture textbook).  The materials listed in the AMaterials and Equipment@ section gives all materials needed for these labs.
3. The instructor should check for availability of video tapes or slide shows from companies that supply agricultural audio visual presentations.  Farm machinery companies may have promotional or educational videos available.
4. Plan field trips to local feed mills, food processing plants, gins, or other agricultural service or processing centers.

Summary
Relate to the students how each system experimented with or observed during field trips are a complex combination of simple devices and machines that perform specialized tasks.  As an example, a corn combine can be examined and all of the different systems for cutting, conveying, separating, storing, and unloading can be named.  Each individual system can be dissected to identify the parts and/or concepts of how they perform to arrive at the end product (whole kernel corn).  The same can be done for any system observed.

Evaluation

Students can be evaluated by any means which will test their knowledge of the machinery and physics involved in the systems that are explored. 

Laboratory activities

Written test

Field trip reports
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