Course:
02.461
Physical Science Applications in Agriculture

Unit 3:
Production Systems
Lesson 3:
Chemical Application Systems

QCC:
 175, 180, 189
Objectives: 

1. 
Demonstrate the effect of pressures on flow rate.

2. 
Describe drift.

3. 
Demonstrate the effect of sprayer pressure on drift.

4. 
Demonstrate the effect of droplet size on drift.

5. 
Demonstrate the effect of sprayer pressure on droplet size.

Teaching Time:

2 Hours
References:

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

10, 20, and 30 gallons/acre spray nozzles at 20 p.s.i. (others that may be available will work), sprayer with regulator, shut-off, pump, tank, and hoses, clamps, etc,

graduated cylinders (beakers or jars will also work), timer/stopwatch
Teaching Procedure
Introduction and Mental Set
Delivery and placement are the primary concerns of chemical applicators.  The experiments found in this chapter demonstrate factors affecting delivery and placement of agricultural chemicals.

Assign students to read the chapter AChemical Application Systems@ (ch.10) in the Physical Science Applications in Agriculture textbook. After reading, students should define the terms on p. 126. (the vocabulary terms are as follows: drift, flow rate, fungicide, herbicide, inertia, insecticide, mass, momentum, orifice, pressure, and volatile)

Discussion


1.
Setup pump/hose/nozzle apparatus to simulate agricultural spray equipment. 

A.
Test each nozzle at the following pressures: 10, 20, 30, and 40 p.s.i.

B.
Collect the water through each nozzle into a graduated container.

C.
Students should record data in table provided. 

D.
Students should calculate flow rate in gallons per minute using the following equation:

Gal = ounces  x  gal         x                60 sec
min
10 sec   128 oz. 

       Min

2.
The learner should be able to describe drift after setting up the following demonstration. 

A.
Using spray bottles with adjustable nozzles and filled with water (or a pump-up garden sprayer can be used), students should mount them a certain height from the floor(12inches is sufficient). 

B.
Use newspaper or other large sheets of paper and place on floor beneath the spray bottles. 

C.
An adjustable speed fan should be placed to the side of the spray bottle arrangement. 

D.
Draw 2 parallel lines 8 inches apart on paper and aim nozzle at center of area within the lines. 

E.
With the nozzle adjusted for the Afine@ spray setting, turn fan on lowest setting and adjust so that the front of the fan cage is 2 feet from the spray nozzle and the  airstream blows across the area in which the spray stream will occur. 

F.
Spray enough times so that a light pattern of water occurs on the paper. 

G.
Mark area with a felt-tip pen or marker. 

H.
Readjust nozzle so that the stream is less of a spray and more of a stream. 

I.
Repeat spraying with fan on lowest setting. 

J.
Mark the spray pattern on the paper. 

K.
Readjust so that the nozzle sprays a course stream. 

L.
Repeat spraying with fan on and mark spray pattern. 

M.
Readjust the nozzle so that it again sprays a fine mist. 

N.
Repeat spraying, but with fan on a higher setting. 

O.
Mark spray pattern. 

P.
Repeat with other nozzle settings and fan settings. 

Q.
Be sure to mark pattern each time. 

R.
Different colored markers will help to differentiate the various spray patterns. 

4. 
Have students report their findings and also hang pattern papers in room to reinforce the concept of spray drift. 

5.
Instructor may also generate question sheet to have students analyze what happened during lab. 

6.
This activity can also be used to demonstrate the effect of droplet size on drift.
Summary
Although set-up may be time consuming, students can utilize set-up from procedure #2 to demonstrate all of the objectives. Local farm supply centers can assist with gathering of supplies and equipment necessary.

Instructors should integrate math concepts into this lesson by providing sample/practice problems for calculating flow rates of various nozzles at different pressures. Also, students can graph information from procedure #2 so that a relationship between pressure and flow rate can be established.

Evaluation
Laboratory activity
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