


Water Vapor and its thermodynamic effects

Our atmosphere contains dry air and water vapor
Clouds contain dry air, water vapor, liquid water, and ice
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Water In the Atmosphere

® Unique Substance

States of Water
Solid Liquid

Snow Rain Water V

® Occurs in Three Phases Under Normal Atmospheric
Pressures and Temperatures

® Gaseous State
® Variable 0 — 4%
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® Phase Change (e- a Diagram)

o Triple Line liduid
o T=273.16K j Liquid

ee=0.107 mb , Va%or

\V/apolr:

Triple-i=ine

o _ o ' ]C?:) S |d & V
® Critical Point Ot & vapor =

o T=374°C Specific \Volume
o e=221000 mb




Phase Changes of Water- Latent Heat

Heat Energy Absorbed
—

Sublimation

Evaporation

Melting

Ice /
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Equilibrium Curve

® Equilibrium: Rate of condensation = Rate of evaporation

® c¢_:water vapor pressure at equilibrium (saturation)
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Condensation

Water Vapor Pressure > Equilibrium
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Evaporation

Water Vapor Pressure < Equilibrium
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Applications of Clausius-Clapeyron Equation
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Water in Equilibrium

Critical Point:

* Thermodynamic state in which
liquid and gas phases can
co-exist in equilibrium at the
highest possible temperature

p.=221,000 mb

- Above this temperature, water
can exist in the liquid
phase

Other Atmospheric Gases:

0, — T.=-119°C

N, — T.=-147°C
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SATURATION VAPOUR PRESSURE

Saturation
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