THERMODYNAMIK von Florian Sartorius, Leer (Ostfriesland) Version 4

P12 =Wt12 *m

Allgemein ideales Gas
Molmasse M=Rmn/R=m/n
Kontigleichung A1*C1/V1 = AQ*Czl‘Uz = mPunkt
Gasgesetz p="f(Tyv) p*v = R*T
dp*v + p*dv = R*dT
pP*V =m*R*T = n*"R*T
P17V1/Tq =poVolT)
1. H e | q12+W12=U2-U1 Ua-U4 = § CUU(T)*dT
System dq + dw = du du = ¢y * dT
1. HS stationérer Qqo0 + Wiqo = h2"h1 + 11’2*(022-01 2) + g*(Zz-Z-?)
iFlieRpr dq + dw = dh + ¢*dc + g*dz

gr?:h1 -":&5 Cpo (T) *dT
Punkt -0

Arbeit im geschloss.
System

Wqp=- 7PV + jqo

dw = -p*dv + dj

Tﬂmsﬁ_h_e_A[bﬂI Wiqo= + 152U*dp + j12 + 1/2*(022-012) + g*(22-21)

im stat. FlieBprozeR  dw, = +v*dp + dj +c*dc + g*dz

2.HS A Tds = qQqo0 * }12 S9-84 = AS =

AS;pp >= 0 Teds = dg + o = §7Co0(T)(dT/T)-R*In(po/p4)

Sp-81 = .,§5°da/T + §dji/T = §*cyq(T)*(dT/T)+R*In(vo/vq)

i
AS

I I | ds = cpn(T)"(dT/T) - R*(dp/p)
ASq + ASjr | = ¢,o(T)"(dT/T) + R*(dv/v)

reversih%l irreversibel

adiabater Wirmetauscher
auch Mischprozef

ASjr = ASg + ASp = ,§7dQA/T A + ,§°dQp/Tg mit dQa=-dQg

irreversibel irreversibel

MP_ILQZ&& hA * mAPU""t + hB * mBP“”kt = hges * mgespunkt
xergi ey =Ty " ASjy
Exergie der Warme €q=.5(1-TyT) *dq

Thermodyn. Mitteltemp.

T =(Ta-T/In(T5/T4)
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