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1. A fluid is any material such as liquid or gas [1] that continuously changes when a shearing force is applied [2]. They can travel in a steady flow [3], where the fluid passing a given point [4] maintains a constant velocity [5]. They can also travel in a turbulent flow [6], where the speed and the direction of the flow vary at a given point [7].
1.1. See Storyboard 

2. Fluids can be compressible or incompressible [1]. Compressible fluids, like gases [2], will change volume in response to a change in pressure [3]. Incompressible fluids, like liquids [4], do not change volume in response to a pressure change [5]. A fluid can also be viscous, meaning pours slowly [6], or non-viscous, meaning pours easily at the same temperature [7]. 
2.1. See Storyboard 

3. Fluid dynamics is the study of how fluids behave [1] when in motion [2] or when forces are exerted upon them [3]. One way to make fluid flow through a pipe is to tilt the pipe so the flow travels downhill [4]. The second way is to make the pressure at one end of the pipe greater than the pressure at the other end [5].
3.1. See Storyboard 

4.  One of the fundamental equations in fluid flow states that for an incompressible fluid flowing in a tube of varying cross-section [1], the mass flow rate is the same everywhere in the tube [2]. In other words, it relates the speed of the fluid through one cross-sectional area [3] to the speed of the fluid through a different cross-sectional area [4]. 
4.1. See Storyboard 

5. The relationship between pressure, velocity and height of a fluid at one point [1] to the same parameters at a second point [2] is quantitively described by Bernoulli's equation [3].
5.1. See Storyboard 

6. The Bernoulli's equation can be simplified if we assume the flow is horizontal thus we do not need to consider the gravity term [1]. We can then combine this equation with the continuity equation [2] to determine the velocity of the fluid through a cross-section due to a change in pressure between two given points [3].
6.1. See Storyboard 

7. The Venturi effect applies Bernoulli's principle to a fluid that flows through a tube with a constriction in it [1]. In a Venturi tube, the pressure in the smaller cross-sectional area [2] should be lower than it is outside that region [3].
7.1. See Storyboard 

8. Based on Bernoulli's principle, high pressure before the narrowing accelerates the fluid into the low-pressure region of the smaller cross-sectional area. [1] Then, high pressure after the smaller cross-sectional area slows the fluid down again as it reaches a greater cross-sectional area to flow through [2]. 
8.1. See Storyboard 

9. [bookmark: _GoBack]The Bernoulli's principle is useful in explaining how airplanes fly. The wing of an airplane curved on top and completely flat underneath [1]. In flight, the air travels across the top and the bottom [2]. Due to the design, the air at the bottom has a lower velocity, which creates more pressure than at the top [3]. This effect creates lift and allows the aircraft to fly [4].
9.1. See Storyboard 


10. In this lab, we will use a Venturi tube to determine the velocity of the fluid through a cross-section due to a change in pressure between two given points [1]. The experimental value of pressure will be measured using a precision manometer [2].
10.1. Re-use shot 2.2.7
10.2. Re-use shot 3.1.2
Learning Objectives: 
1. What is a fluid?
2. What is fluid dynamics?
3. What is Bernoulli's principle?
4. What is the equation of continuity?
5. What is the Venturi effect?






Take-Homes: 
1. What is a fluid?
A fluid is any liquid, gas, or material that cannot sustain a shearing force when at rest and that continuously changes when such a stress is applied.

2. What is fluid dynamic?
Fluid dynamics is the study of how fluids behave when in motion or when forces are exerted upon them. 

3. What is Bernoulli's principle?
It is the principle of energy conservation for ideal fluids in steady flow. It relates the pressure, velocity, and height of a fluid at one point to the same parameters at a second point.

4. What is the equation of continuity?
This equation relates the speed of the fluid through different cross-sectional areas. It states that for an incompressible fluid flowing in a tube of varying cross-section, the mass flow rate is the same everywhere in the tube.

5. What is the Venturi effect?
The Venturi effect applies Bernoulli's principle to a fluid that flows through a tube with a constriction in it.














