Course:
02.461
Physical Science Applications in Agriculture

Unit 4:
Agricultural Structure Systems and Environmental Control
Lesson 8:
Temperature Management in Agricultural Structures

QCC:
175, 180, 188
Objectives: 

1. 
Describe how temperature is influenced in controlled environments.

2. 
Describe how temperature sensing devices work.

3. 
Demonstrate how changes in temperature influence plant  and animal production.

Teaching Time:

2 hours
References:


Buriak, Philip & Edward W. Osborne.  Physical Science Applications in Agriculture.  Interstate Publishers, Inc.  Danville, IL. 1996.
http://webfoot2.omsi.edu/sln/sky/activity/thermometer/thermometer.html 

Materials and Equipment:


Materials for experiment two in text on page 188, 120V thermostat light fixture, 60 watt light bulb, #14 two w/6 copper electrical wire, power source, thin plastic test tube, pipette, stopper, water vile
Handout 4.8.1

Teaching Procedure

Introduction and Mental Set

Agriculture requires the ability to create microenvironments through-heating, cooling, and ventilating. Different environments are needed for livestock housing, greenhouse production, and various commodities storage facilities, e.g., grain and hay drying and storage.
Experiment 2. Evaporative Cooling in chapter 14 of Physical Science Applications in Agriculture as a class demonstration.
Discussion

1.
How is temperature influenced in controlled environments?
A.
Evaporate Cooling

· used for livestock and dairy animals

· cooling can be achieved by directly applying water to the animals with sprinklers and floggers

· wetted pad and fan coolers are used in dairy and poultry facilities as well as greenhouses to reduce heat load

· air passes through moist pads along the length of the greenhouse cooling the air as evaporation takes place.

B.
High pressure fog cooling​

· uses small, high pressure nozzles that spray a fine mist or fog

· sometimes used in green houses

2.
How do temperature changes influence plant and animal production?
A.
Supplemental cooling may prevent mortality and heat stress during summer heat waves


B.
At temperatures above 70 F cooling can increase milk production and the feed efficiency of cows.


C.
Grain and other crop drying is an agriculture application requiring temperature and moisture control.


D.
Moisture must be removed to prevent mold growth and insect problems in grains.


E.
Proper drying can:

· Maintain quality

· Reduce additional crop damage

· Protect the environment. 

F.
Protect the economic value of the crop

G.
Harvest may begin earlier, when field conditions are often better and before field losses occur when harvest is no longer dependent on the changing moisture content of the grain in the field.

3.
Have students make a water thermometer. How does a thermometer work?

Distribute and discuss handout 4.8.1

A. 
It  reads temperature according to pressure created on the water as the trapped air is heated
B.

Other thermometers use: 

· Mercury: most common 

· Alcohol

4.
Use greenhouse controls, building controls, etc.  Wire a simple circuit on plywood having a 120-volt thermostat control a light.
5.
Have students do a report on the various uses of evaporation cooling that can be found in the school=s area.  

6.
Visit a greenhouse which uses evaporative cooling on a hot and sunny day.  

7.
Turn off the system for a while to monitor temperature, then turn it on for a comparison.

Summary
How is temperature influenced in controlled environments?

How do temperature changes influence plant and animal production?

Describe how a thermometer works.

Evaluation
Lab Activity

Written Quiz

Oral report

4.8.1
Build a Simple Water Thermometer
You can build a water thermometer with some simple materials, water, and air. This type of thermometer was first used by Galileo in 1593 to measure body temperatures, but it wasn't very accurate. It works because when the thermometer is warmed, the air expands and pushes the water down the tube. What is it pushing against?

 Collect four things first: 

A.
plastic test tube with thin sides

B.
thin plastic pipette, about four inches long &

C.
a single‑hole stopper that can fit the test tube and hold the pipette

D.
bottle or glass of water

First, fit the plastic pipette inside the stopper until it has a tight fit. Then fill the test tube half‑full with water. Fit the stopper in the test tube and flip them over so the tube is pointing down.

Lightly shake or flick the tube until you see a nice water level like the one seen in the picture. 
Why doesn't the water pour out of the tube through the pipette?

To test the thermometer, hold the test tube inside your hand and watch the water level. What happens? Why?
Can you think why this thermometer isn't very accurate?

What would happen at 0C? 
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