ChE 374-Lecture 2-Fluid Properties
Q: What is a fluid?
— Shear stress
— Gas properties
— Liquid properties
e Continuum assumption
e Basic Fluid Properties

— Density

Water 1000 kg/m?, 62.3 lbm/ft3

Specific gravity

Specific weight

Industries: Degree API, Degree Baume

Ideal Gas

Liquid: Water: T=0-100°C' — 4% variation! P=1-210 atm — 1% variation!
— Variation of p with P, T"
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* Pressure: k = Coeffient of compressibility: kK = p (a‘” ) — AR ép.-‘z — AP
T

dp Aplp "
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* Temperature: 3§ = Coeflient of volume expansion: 3 = —ﬁ (g—,%) e —% — %E = BAT.
x 82 = LAP — BAT.
— Viscosity

Q: How to quantify it?

=T % U

4 =

* Shear Stress: 7 = pr;
- Sign convention F
- Momentum Flux: 7 = F/A: Force is a Rate of Momentum!
F = ma = md = de — dmem.
- Stress at wall — force at wall — mom. flx at wall — SLOPE AT WALL.
* Non-Newtonian fluids
- 7 vs dv/dx is nonlinear.
- i depends on strain rate
- (Newtonian)
- Bingham plastic
- Pseudo-plastic
- Dilitant
+ Temperature effect
- Liquids
- Gases
* Pressure effect small for liquids and gases
— Kinematic viscosity: v = £ (=) m?/s.

* i (=) kg/m-s.
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Density of water versus temperature
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Non-Newtonian Fluids
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