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Notes: Pressure in Confined Fluids (5.5)
Types of Fluid Systems
- confined fluids are any fluids in a closed system, which means that they can move around within the system but cannot enter or leave


- eg. blood moving through your body, air in a tire

- confined fluids can transmit forces from one location to another in the system

- 2 types of fluid systems: 
- hydraulic system: a confined, pressurized system that uses moving liquids, such as brake fluid or oil


- eg. brakes on a car, a hypodermic needle, forklifts, dump trucks, excavators (bobcats)
- pneumatic system: a confined, pressurized system that uses moving air or other gases, such as carbon dioxide

- eg. bicycle tire inflator, air brakes on big trucks, paintball guns, nail/staple guns, pneumatic wrenches and other tools

- applying a force to one part of a fluid system results in movement in another part of the system

- the force is transmitted through the fluid to another movable part
- in a pressurized fluid system, forces can be applied in one place and have an effect somewhere else, even in another direction
How Hydraulic Systems Work
- eg. brakes on a car

- driver presses down on brake pedal, which puts pressure on the brake fluid
- this pressure is transmitted through the fluid in the brake lines toward the wheels, where it forces the brake pads against the wheels to stop moving the car
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- to do this, one cylinder needs to be larger than the other


- the force on the smaller cylinder is multiplied in the larger cylinder

- eg. if the area of the larger piston is nine times that of the area of the smaller piston, the force on the larger cylinder is nine times that on the smaller cylinder
- so if 50 N were applied to the small piston, then the large piston would have a force of 9 x 50 = 450 N exerted on it

- the smaller piston must move nine times farther than the large piston to do the same work, so to move the large piston 1 cm, the small piston would have to move 9 cm
Hydraulic Systems and the Kinetic Molecular Theory (KMT)
- recall that the spaces between liquid particles are very small (just enough to slide past each other)

- when a force is applied to a liquid, only a very very small decrease in volume occurs


- we say then that liquids are incompressible 

- there is no delay in a hydraulic system since the particles can transmit the force efficiently

Pneumatic Systems and the KMT
- recall that the spaces between gas particles are very large
- for the force to be transmitted from one particle to another, the volume that the gas occupies must be reduced (the particles need to be close enough to each other to pass on the force)

- we say then that gases are compressible (the particles can be pushed closer together, thereby reducing the volume of the gas)

- there is a delay in a pneumatic system since it takes time to compress the air before the force can be transmitted

Force and State Changes
- if the pressure on a gas is increased enough, the particles can be pushed so close together that the gas will change to a liquid

- eg. propane is normally a gas but in a cylinder under pressure, it is a liquid

- similarly, a liquid can be changed to a solid when enough pressure is applied
