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Fluids & Pressure

1. Core Definitions

m kg kg
—| P = — | — Density. SI unit: — [ —i =103 %]
VvV m m cm
F . kg -6
-|P= Z Pressure SI unit: "Pascals” |1Pa=1— =9.87X107° atm
m-s

2. Fluids on Their Own (no solid objects involved)

2.1. Fluids At Rest (aka "Hydrostatics")

- Pobscrvcd = Psurfaco + Pgh | o Hy—dIOStatiC pressure

— (Pyiuce is surface pressure; I is depth below the surface)

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

P gauge = p observed — P surface

= pgh

— Gauge pressure (i.e., pressure relative to normal surface/astmospheric conditions)

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

- — Continuity (total amount of fluid is conserved, i.e. no sources [+] or sinks/drains [-])

1
- | P+ Epvz + pgz = CONSTANT Bernoulli (along a streamline)

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

o e.g. if height is the same (Az = 0), then the P8z terms cancels out

. o 12
o e.g. if velocity is the same (Av = 0), then the >PU” terms cancels out

-lv=Y Zgh — Torricelli (outward flow from a hole depth I below the surface)

3. Fluids with Solid Objects Involved

- | Fbuoyant = pﬂuid : g ' Vdisplaced

— = "Buoyant force equals weight of displaced fluid"
- | Win water — WouL of water — PbuoyanL

— Buoyant force (Archimedes' principle)

— Apparent weight / scale reading

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

4. Misc/Useful
— Conwversions:

~-1mL=1 01113 =10""° m3
~ 1atm = 1.013 X 10° Pa

— Constants:

- Py = 1000 K8/ 5



