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A.P. Physics B – Fluid Mechanics Lab

Purpose: To calculate the velocity of air blown through a straw based on the height of raised water.

Materials: 2 straws, water, ruler, 1000ml graduated cylinder, basin, poncho

Procedure: 

1. Take two drinking straws and hold one vertically, with the lower end just below the surface of the water.

2. Hold the other straw horizontally and blow air across the top of the first straw.

3. Measure and record the height at which the water rises in the vertical straw. 

Part I- Calculate the change in pressure.

Density of water (p) = 1000 kg/m3

Write Bernoulli’s Equation Below

Focusing just on the water, what factor can be eliminated?

Show the reduced equation below.

Using the formula above, calculate the change in pressure. 

Part II – Calculate the velocity of air

Using the complete Bernoulli’s Equation, and focusing on the AIR, which factor can be eliminated?

Show the reduced equation below focusing on the air.

Consider that the density of air is 1.3kg/m3  and that the initial velocity of air at the beginning of the straw is zero. 

Using the pressure change calculated in Part I, calculate the velocity of air at the end of the straw.

Multiply your velocity by 2.18 and show your velocity in mph. 

Show the equation for fluid flow continuity below. 

Show below how you would measure and calculate the area of the straw.

Using the continuity equation, calculate the Volume flow rate. This is the amount of water you can move per second by blowing through a simple straw.
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Convert your answer above to Liters/Second

Part III – Continuity Equation Verification

1. Fill a 1000ml ( 1 liter ) graduated cylinder completely with water. 

2. Invert the cylinder into a basin of water with the open end of the cylinder just below the surface.

3. Take a bendable straw and blow into the graduated cylinder.

4. Hold onto the straw so that it does not recoil. 

Record your observations and conclusions below 
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