ChE 374-Lecture 3-Fluid Statics
e Review of pressure

— P =F/A (P is a stress)
# Scalar: same in all directions
* Acts normal to surfaces

— Units: SI: Pa = kg/ms?, Eng: 1bf/in? or psi
# 1 atm = 101325 Pa = 14.7 Ibf/in? (MEMORIZE THIS)
— Absolute versus Gage pressure

* Gage is relative to the atmosphere. Very practical
* Absolute must always be used in the 1.G. law.
* Always specify which!

e Barometric equation

— Describes pressure variation in a fluid
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+ Be careful of signs (z points up), P increases with depth.

* No horizontal changes in pressure, because there is no horizontal gravity..
- P in same fluid at same height is the same!
- All that matters is how much fluid is above.

* More generally: % = —pg — VP = pi.

e Example: Pressure at the bottom of a pool
— Water vs. Air
* Ignore variation of P with h for air for short distances.

- Not true for air flow with density variations (like chimneys).
« True for liquids exposed to the atmosphere — same P even if at different heights.

e Example: Variation of P in the atmosphere
— Density varies.
* Use ideal gas law.

* How does temperature vary — three cases: (1) isothermal, (2) adiabatic, (3) average of
measurements.
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