Course:
02.461
Physical Science Applications in Agriculture

Unit 6:
Mechanics and Machine Systems
Lesson 3:
Calibration and Metering Application Equipment

QCC:
175, 180, 185, 189
Objectives: 

1. 
Discriminate between a mixture and a solution.

2. 
Mix solid and liquid materials at various concentrations and dilutions.

3. 
Interpret product label information.

4. 
Describe the difference between calibration and metering.

5. 
Identify the factors that affect gravity flow rates of solid materials common to agriculture.

6. 
Illustrate the effect of pressures on flow rate.

7. 
Demonstrate drift and the effect of pressure on drift.

8. 
Demonstrate how pressure affects droplet size.

9. 
Calculate spray and spreader rates.

10.
Calibrate a sprayer.

11.
Calibrate a broadcast spreader.

12.
Calibrate a band spreader.

Teaching Time:


2 Hours
References:

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

Certified Landscape Specialist Study Manual.  Georgia Green Industry Association.  1992.

Materials and Equipment:

Materials needed for experiments 1, 2, and 3 are listed in the text, Physical Science Applications in Agriculture, Chapter 22.
Teaching Procedure
Introduction and Mental Set

Delivering proper concentration and dilutions and the calibrating and metering of agricultural chemicals are critical to proper application.  Proper application protects the environment and reduces input costs to the producer while providing the best possible conditions for plant growth.  Calibration and metering are also important in the processing industry where more needs to be mixed in specified proportions.
Discussion

1. What is a mixture?

Two or more substances in varied proportions that retain their own properties.  Examples:


· Air- a mixture because it is made of several gases.  Each gas in the air is  different substance and could be separated from the others usually according to their boiling points.

· Complete fertilizers are mixtures.  Compounds that provide nitrogen, phosphorous and potassium are blended together.

2.
What is a solution?

A homogeneous mixture, typically liquids.  Examples:


· Food coloring in a glass of water.  The food coloring evenly spreads throughout the water by diffusion (moving from higher to lower concentration).  After a period of time all of the water will have an equal amount of color.

· Salt and sugar are also commonly mixed into solutions.  In both cases, the water will dissolve only a certain amount of the salt or sugar.  Beyond this amount, the salt or sugar will remain as crystals in the bottom or accumulate around the top of the container.
3.
How are concentrations and dilutions determined for liquids and solids?

A.
Define:

$
Concentration:  relative content of substances to one another.

$
Dilution:  to diminish the strength by adding mixture.

2. To determine the amount of material to add to a spray tank for a specific concentration or dilution, the recommended rate, the capacity of the tank, and the output of the applicator need to be known.
4.
What information is provided in product labels?

The label is the information printed on or attached to the container.  This label does many things:

$
To the manufacturer, the label is a Alicense to sell@.

$
To the state or federal government, the label is a way to control the distribution, storage, sale, use, and disposal of the products.

$
To the buyer or user, the label is a main source of facts on how to use the product correctly and legally.

$
The label is a way to tell users about special safety measures needed.

$
The label contains information on first aid and treatment for poisoning.  

(Refer to the Certified Landscape Specialist Study Manual, by the Georgia Green Industry Association; chapter 15.22.)

5. What are calibration and metering?

A.
Calibration insures that the application equipment is applying the correct amount of material uniformly over a given area.

B.
Metering is the ability to vary the rate of the application.
6. What factors affect gravity flow rates of solid materials common to agriculture and the food industry?

A.
Office shape and size

B. 
Size and shape of the particles

C.
Surface roughness

D. 
Particle density
7. Students will perform the following experiments to reinforce their understanding of mixing, calibration, and metering in both sprayer spreader applications:

A.
Experiment 1.  Preparing Formulations

The purpose of this laboratory exercise is to determine dilutions and concentrations for liquid and dry formulations.

B.
Experiment 2.  Calibration

The purpose of this activity is to study methods to properly calibrate hose-end sprayers, pump sprayers, and drop spreaders.  Again, this activity needs little explanation beyond that found in the procedures section.  The class can be divided into groups and rotated through each applicator type.  Have the groups compare their findings.  Where differences occur, have the groups work together to identify the error.  Calibration is an important activity.

This same activity can be repeated using field equipment.

C.
Experiment 3.  Particle Flow Studies

The purpose of this exercise is to determine the effect of 

factors, such as orifice size, shape, bulk density of product, and drag of particles, on the flow rates of solids.  Each material will have a minimum size opening that will allow flow without clogging.  Advance testing may be necessary to establish an effective range of orifice sizes for the study.

(Refer to Physical Science Applications in Agriculture, Chapter 22, for experiment procedures.)
Summary
Review the important points:

What is a mixture?  Solution?

How are concentrations and dilutions determined for liquids and solids?

What information is provided in product labels?

What are calibration and metering?

What factors affect gravity flow rates of solid materials common to agriculture and the food industry?

Evaluation

Data results will be reviewed and recorded

Written quiz
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