
Fluids & PressureFluids & Pressure

1. 1. Core DefinitionsCore Definitions

– –  —  — DensityDensity SI unit: SI unit: 𝜌𝜌 ==
mm
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– –  —  — PressurePressure SI unit: SI unit: "Pascals""Pascals"PP ==
FF
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2. 2. Fluids Fluids on Their Ownon Their Own  (no solid objects involved)(no solid objects involved)

2.1. 2.1. Fluids Fluids At Rest  At Rest  (aka "(aka "HydrostaticsHydrostatics")")

– –  —  — Hydrostatic pressureHydrostatic pressurePP == PP ++ 𝜌gh𝜌ghobservedobserved surfacesurface

– – ((  is  is surface pressuresurface pressure;  ;   is  is depthdepth below the surface) below the surface)PPsurfacesurface hh

– – This can help with U-tubes: This can help with U-tubes: “In a connected fluid at rest, pressures at the same horizontal level are equal”.“In a connected fluid at rest, pressures at the same horizontal level are equal”.

– –  —  — Gauge pressureGauge pressure  (  (i.e., pressure relative to normal surface/astmospheric conditionsi.e., pressure relative to normal surface/astmospheric conditions))
PPgaugegauge == PP -- PPobservedobserved surfacesurface

  == 𝜌gh𝜌gh
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2.2. 2.2. Fluids Fluids Moving/Flowing  Moving/Flowing  (ideal, steady, incompressible)(ideal, steady, incompressible)

– –  —  — ContinuityContinuity  (  (total amount of fluid is conserved, i.e. no sources [+] or sinks/drains [-]total amount of fluid is conserved, i.e. no sources [+] or sinks/drains [-]))AA vv == AA vv11 11 22 22

– –  —  — BernoulliBernoulli ( (along a streamlinealong a streamline))PP ++ 𝜌v𝜌v ++ 𝜌gz𝜌gz ==
11

22
22 CONSTANTCONSTANT

– – Tip: Often used to compare two situations...Tip: Often used to compare two situations...

▫ ▫ e.g. if e.g. if heightheight is the same  is the same , then the , then the  terms cancels out terms cancels out𝛥z𝛥z == 00(( )) 𝜌gz𝜌gz

▫ ▫ e.g. if e.g. if velocityvelocity is the same  is the same , then the , then the  terms cancels out terms cancels out𝛥v𝛥v == 00(( )) 𝜌v𝜌v
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– –  —  — TorricelliTorricelli ( (outward flow from a hole depth outward flow from a hole depth  below the surface below the surface))vv == 2gh2gh hh

  

3. 3. Fluids Fluids with Solid Objects Involvedwith Solid Objects Involved

– –  —  — Buoyant forceBuoyant force ( (Archimedes' principleArchimedes' principle))FF == 𝜌𝜌 ⋅⋅ gg ⋅⋅VVbuoyantbuoyant fluidfluid displaceddisplaced

– – ⟹ "Buoyant force equals weight of ⟹ "Buoyant force equals weight of displaceddisplaced fluid" fluid"

– –  — Apparent weight / scale reading — Apparent weight / scale readingWW == WW -- FFin waterin water out of waterout of water buoyantbuoyant

– – Think of "Think of "weightweight" as how " as how heavyheavy something feels — weight is a  something feels — weight is a force,force, so it has units of  so it has units of Newtons!!!Newtons!!!

  

4. 4. Misc/UsefulMisc/Useful

– – Conversions:Conversions:

– – 1 1 == 1 1 == 1010   mLmL cmcm
33 -6-6 mm

33

– – 1 1 == 1.0131.013 ×× 1010   atmatm 55 PaPa

– – Constants:Constants:

– – 𝜌𝜌 == 1000 1000 WaterWater
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