Lecture Ch. 4b

+ Hyvdrostatic equilibrinm
— Special capss
— Preszure altimde dependenpe

* More Midwerm Review problems
— Terminclogy review

Cursy and Webatar, Ch. 4 (pp. 98-115; akip 43 (eamepl 435,10, £.5)
Tucaday, Ut 2: Hamewedk, Bovicw (hnng quoabeona), ead Read Th. 5
Tecwday, Okt I7: Midiczm

Thzaday, Tk, IT: mect Lo werke an ROAST!

Special Cases of Hydrostatic
Equilibrium
+ 1. tho=comstant (hom ozenaous)
— H=f ke =RT/p=scals height ag. 1.3§
= 2. constant lapse rate {im plied if hydrostatic,
hom openaous, and ideal pas)
— -dT/dz=constant=-¢ F=-3d 'dea ke
= 3. isothermal T=constant (and ideal pas)
- p=p*expi-zT0)

Water Vapor Metrics
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Special Cases of Hydrostatic
Equlibrium
» Hydrostatic: Force balance on gravity and
upward pressurs
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Homogeneous Atmosphere
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Isothermal Atmosphere
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Hydrostatic Equilibrium Example

Cormider 3 plascs wick mm smsrrkors i bvdmancic opslbcm. Saomc dos ths
mEswrhkerr v midol par Al usses ther vt =EpereTIT i 3 mrdioeer wr e
rarbes off che ploser, el 2 b=phr inoearer e wemramoes i ke ammsrrhors
denpmry Exoarby Oox. ok words |, woerorrrare decrsmey wak krighe oo coremoe rex .
Dz 2 formmelhy for rerconbaric ey ar a3 fescdow of Boipin Bt mewerharT.

Anawes brichhy ond clesrdy, with appraprisie cquations o disprama.,

= If a homaopereous mixture of moo suls@nces coRXELs in
ligwid and vapor phazec at a senies of prescures (each of
which comesponds o exacdy coe temperatare), how;
many desrees of freedom are in thic system?

= TWhetic thermal equilshrivm ? Give an equetion.

= Give the equation for the Gibbs phaze mule.

= Whetis the change in free energy for 2 phace champe®

= TWhat type of presoure change ic deseribed by the
Clausive-Clapeyron equation? i.e. what chanpes ac a
fumcdion of what under whar conditons"

Curzy and Wickaser, Th. 4

Answers

+ [ o bomcpsaoous mixhoe of Ewa ssbatencea cocxnd = liqued
e=d vapor pheao al a aorics of proaursy (each of whech
cocropandy: o cxactly anc iemperater), bow mesy degrera of
Erccdemm 2o in Erin avalemT

+ What ia thermal eqeeibeium? ive en oqualion.

- T,-T.
+ (e Bar ogeoSas for the Gibba phese nale.

S

+ Whet ity the cheage in frec caespy 5o 2 phasc chenpeT
— Dizomomsn T xd M
+ Whet bypec of progunc chenpe ia deseribed by the Clomiua-

Clopeyrom cquebenT e, whet chareoy m o funchios of what
urdes whet condibom?

= O~TT For D azsnmssice prommes

Cursy znd Weheter, Th. 4

Hydrostatic Equlibrium Example
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Clausius Clapevron Example
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Degrees of Freedom Example
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Q )
Asawes hrcfy oed cleachy, with appespeicke orpaaSioe or diepramm.
= If 2 pure subs@nece coexict in liquid and wapor
phases at 2 senes of pressures {(each of wiich
carresponds to exacty one tem perabore}, how;
many deprees of freedom 2re in this system?
= What ic the relationchip betaeen ton presures at
mechamiral equilibriims?
= (Give the equation far the Gibbs phace Tule.
= What three cypes of eguilibrium are required by
the ibbs phace mle?

Curzy and Wehater, Ch. 4




