L ecture Ch. 2a

= Energy and its properties
— =tFia funchions or eEsct diffsremiaE
— Intamal energy v anthalpy
= First law of thermodynamics
= Heat'work cycles
— Encrgy vE. heatwark?
— AdELalc procesEes
— Ravarslbia "PW™ work
» Homework problem Che 2. Prob. 2
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Internal Energy vs. Enthalpy
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= Difference béw U and H
— U depends on v dx= 4] are (35
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= Specific heats [a.k.a. heat capacity]
—c, is constant v &=t -8 215
— 0, is CONStant [ .= L5

Heat Capacity
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Lord Kelvin
(a.k.a William Thomson!

a James P Joule

® The First Law of Thermodynaneos
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For an ideal gas

« Simpltty 1

I, The eguathon of gals is po = AT,

2 Ik intemal enerey i a i of i18 lemparaiore alore
dir = e dT.dh = ¢ -:I'.’u'(

3, specific heats are related by ¢, —c, = B

= [Ty¥pes of process2E]
- Conzimsi premaute
= Conximnt woloms

Other Kinds of Energy

= In addition to changes in miernsl ensrgy, 3
sysiem may change

— Patential energy for helght change Az
— KInedc enargy for velochy change av
— Mugiaar engngy far Mags CNange Am

AE =AlpV.T)+ mﬂ+%m¢w;—c’m=ﬂ'+w

if AE =AINpV.T), then AU [pV.T)=0+W
Vin Meaa, p. 13




Work

« Expansion work W=-pd\' or w=pdv
— Lifting/risang
—Mixing
— Convergenos

= Other kinds of work™?
—Electrochemicsl (e.g. batieries)
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Cycles

Wark and heat are path-dependent
transfers
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State functions are unique “states”
— Uinternzl energy da =gt dw

— H enthalpy WAl -3 B il -4#:
-1 {also 5] entropy .
— A Hebmholtz free enemy
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Exact Differentials

= State functions are exact differentials

A P dimranal JF bas B laliow my peogerixs
e iewgea ol 47 s & clomnd pul o o W e [ 45 -

o (L v S 2 | e L E o B T AP —
“wrimbie oF S iy ol Pn g 4 gl 5 A8 the il e o ey
el i b R el o T S R

h"l'-"'"'l"i'l

ks

Ty

Uiyl Bairin w

H—.-J-.l.u—ll—i . P g, YT TR
o o e s s e, ek s T




Heat'Work Cycles
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P2\ diagrams of work

« Work is determined by pathway
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4 Steps of Camot "Engine”
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