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GE 117/GE 220:  Flume Demonstration Project






Introduction

The UWM Dept. of Geosciences research flume is essentially a laboratory-controlled linear stream within a large glass tank, that allows for observation and research of the erosion, transportation, and deposition of sediment, as well as various other geological and engineering studies.  The flume is one of the larger research flumes in the country (measuring approx. 34’ x 4’ x 4’) and is loaded with approximately 15 tons of sand and 1,000 gallons of water.  Unlike a natural stream, where the velocity is controlled by the gradient, channel characteristics and discharge, the stream velocity within the flume is controlled manually, using a variable speed, 30 horsepower, water- and sediment-recirculating pump.

During this project you will be allowed the opportunity to observe the flow characteristics and sedimentary bedforms at various flow velocities.  The research flume project will provide an excellent opportunity for you to see firsthand the relationship between stream flow and sedimentary bedforms.  Bedforms are features formed on a streambed by the interaction between stream flow and sediment.  The formation of bedforms is primarily dependent upon the relationship among water depth, stream flow velocity, and sediment supply.  Bedforms known as ripples are, by definition, 0-6 cm high and bedforms known as dunes are greater than 6 cm high.  Plane beds are essentially flat (planar) features.

Experiment #1:  Flow velocity vs. depth

Procedure:  Predict where the water will be flowing fastest, and mark that depth with an * on the table below.  Using the flow meter, we will make several velocity measurements for various water depths at a single location in the flume.  Starting near the surface we will gradually lower the flow meter toward the sand bottom using the hoist.  Depths will be measured with the meter stick affixed to the station window.  Record the data in the table below.




Water surface

	Measurement  #
	Depth (cm)
	Velocity (m/s)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	





Stream Bed

Now graph your data:  
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Experiment #2:  Sedimentary bedforms vs. depth

Procedure:  For this experiment, the flume will be set at a constant velocity.  You will make observations of bedforms (ripples, dunes, plane-bedding) at different locations in the flume, and record the depths at which they are forming.

Select a station at the flume.  Measure the water depth, and sketch any bedforms you see.  Measure the size of any ripples and dunes with a ruler or the meter stick affixed to the station window.  Recall from the background information that ripples are less than 6 cm in height, and dunes are greater than 6 cm in height.  Repeat this exercise at two other stations, preferably ones with different water depths.  Record your data below.

Station number:  ______

Water depth (cm):  __________

Bedform name:  ____________

Height of ripples or dunes (if any):  ____________

Sketch what you see in the box at right(
Station number:  ______

Water depth (cm):  __________

Bedform name:  ____________

Height of ripples or dunes (if any):  ____________

Sketch what you see in the box at right(
Station number:  ______

Water depth (cm):  __________

Bedform name:  ____________

Height of ripples or dunes (if any):  ____________

Sketch what you see in the box at right(


Experiment #3:  Sedimentary bedforms vs. flow velocity

Procedure:  During this experiment, flow velocity in the flume will be gradually increased.  This experiment is very similar to the last, except this time we are interested in how bedforms respond to changing flow velocity, not depth.  

Pick a station somewhere along the flume.  This time, remain at the same location for the duration of the experiment.  Observe how the bedforms in front of you change in response to increasing flow velocity.  Record your observations below for 3 different velocities:

First Velocity

Flume speed: __________ (a number between 1 and 10; given by flume operator)

Water depth (cm):  __________

Bedform name:  ____________

Height of ripples or dunes (if any):  ____________

Sketch what you see in the box at right(
Second Velocity

Flume speed: __________ (a number between 1 and 10; given by flume operator)

Water depth (cm):  __________

Bedform name:  ____________

Height of ripples or dunes (if any):  ____________

Sketch what you see in the box at right(
Third Velocity

Flume speed: __________ (a number between 1 and 10; given by flume operator)

Water depth (cm):  __________

Bedform name:  ____________

Height of ripples or dunes (if any):  ____________

Sketch what you see in the box at right(

Short answer post-lab questions.

1.  From the graph created in Experiment #1, what can you say about the relationship between flow velocity and stream depth? 

2.  Based on your observations in Experiment #2, were the bedforms the same throughout the length of the flume?  Why?

3.  Based on your observations in Experiment #3, which bedforms seem to be dominant at low velocities?  At high velocities?  

4.  Based on your observations in Experiment #3, does the measured depth of water ever change as the flow velocity is increased?  Why?

5.  Does the water surface tend to be “in phase” or “out of phase” with the sediment (sand) surface at low velocities?  At high velocities?

6.  What would happen to stream velocity within the flume if we were able to increase the gradient (lower the left end of the flume)? 

7.  What would happen to overall stream velocity within the flume if we were to place obstructions like boulders in the flume?

8.  List three research or practical applications (uses) of a flume.
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