Name______________________

Partner Name ___________________________________

Behaviors of Fluids

P3Rivers Experiment Week 3

Background:

A fluid is defined as a substance that readily flows.  This substance could be solid, liquid, gas, or plasma.  In our studies of river restoration we are focusing on liquid fluids and specifically exploring the properties of water.  Water is necessary for survival and insights in humans, both scientific and philosophical thought.

When you put your hand in a flowing stream, you touch the last that has gone before and the first of what is still to come. 
- Leonardo DaVinci
In this lab you will explore several properties and behaviors of fluids including viscosity, density, phase changes, and boundary surge mixing.  

Prelab Assignment:






         _____checked

1. Which parts of the laboratory experiment involve a demonstration that you will be observing and then commenting on?

2. If the following times were determined for ball bearings dropped 15 cm in the same fluid, calculate the average distance per time value for the fluid under investigation. Use units of cm/sec.

	Sample
	Time of Travel (sec)

	1
	12.8

	2
	12.2

	3
	12.7

	4
	12.5


3. What do you expect to observe with the boundary surge demonstrations?  How will the hot and cold water mix? How will the fresh and salt water mix? Will there be distinct layers? Which will be on top? (This is your prediction.)

Equipment & Chemicals:

Ball bearings; stopwatches; rulers, viscosity set-up

Surge tanks;  15 gallons salt water; 30 gallons fresh water;  15 gallons hot water; large bucket of ice; food coloring;

Dewer Flasks; Liquid nitrogen, tongs, glassware, 1 gallon salt water,

3 or 4, 1L bottles of New York Seltzer; 3 or 4, 1L bottles of water 

Wood; Ice block; Wire; Weights

Sodium chloride; Sucrose;


Experimental Plan: Work with one partner. Demonstrations must be observed in larger groups. Experimental parts that involve work at a station can be completed in any order.

Part One: Viscosity

Viscosity describes a fluids ability to resist motion.  Keep in mind that there are intermolecular forces, holding the atoms or molecules close enough together to maintain the material in a liquid state.  Fluids, by definition, flow.  From your previous life experiences you’ve most likely noticed that some fluids flow much easier than others.  In this part of the experiment you will be measuring the fluids ability to flow by monitoring the time it takes for ball bearings to pass through a certain distance of the fluid.  The larger the resistance to flow, the larger the viscosity.

1. Diagram the viscosity set-up.

2. Complete the table below as you collect data for each of the three fluids.  Record the fluid, the distance traveled by the ball bearing, and the time of travel. 

	Fluid Under Investigation:



	Distance Traveled by Ball Bearing (cm):



	Sample Number
	Time (sec)

	1


	

	2


	

	3


	

	4


	


	Fluid Under Investigation:



	Distance Traveled by Ball Bearing (cm):



	Sample Number
	Time (sec)

	1


	

	2


	

	3


	

	4


	


	Fluid Under Investigation:



	Distance Traveled by Ball Bearing (cm):



	Sample Number
	Time (sec)

	1


	

	2


	

	3


	

	4


	


Part Two: Boundary Layer Surge

Two boundary surge demonstrations will take place. One tank will involve a hot and cold water surge, and the other tank will involve a salt-water and fresh-water surge.  Record your observations below.

Part Three: Density 

In this part of the experiment you will be collecting data to calculate mass densities for fresh water, salt water, and frozen water that has been removed from the top of salt water.  (We may use a liquid nitrogen technique for freezing our water samples. If so, the procedure for this technique will be described at the start of lab.)

1. Obtain three test tube samples: one fresh water, one salt water, and one iceberg sample.

2. Complete the table below for each of the three samples.

	Sample Type
	Fresh Water
	Salt Water
	Melted Iceberg

	Mass of empty cylinder (g)


	
	
	

	Mass of full cylinder (g)


	
	
	

	Mass of liquid (g)


	
	
	

	Volume of liquid (mL)


	
	
	


Part Four: Seltzer Water Demo


Record your observations below.

Part Five: Ice Block Demo 

1. Diagram the set-up for this demonstration.

2. Record your observations below. Be sure to include diagrams with your observations

Questions and Data Analysis:

1. Calculate the mass density of fresh water. Calculate the mass density of salt water.  Calculate the mass density of a melted iceberg.

2. Comment on the differences observed in density for fresh water, salt water, and the melted iceberg. Provide an explanation for these differences.

3. Provide an explanation for the Seltzer Water Demonstration.

4. Discuss your prediction for the Boundary Surge Demonstration and compare your prediction with what was observed. Provide an explanation for what was observed.

5. Provide an explanation for the Ice Block Demonstration.

6. Calculate the average distance per time, in cm/sec, for each of the three fluids.

7. Provide a viscosity ranking for the three liquids investigated. Be sure to include the values calculated in the previous problem to support your statements.
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