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PV=mRT =nRT
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Quasi-equilibrium (reversible) process;

Ideal gas (T > 2*Tei, P < 10 MPa)

First law for a process, no constraints
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h=u-+Pv  Definition, always true

u~ur@T; v=vi@T Subcooled liquid
h=hrf@ T + vi(P — Psat) Subcooled liquid

v=vi+X(Vg-Vf), U=Uuf+ X ufg Two-phase

First law for a process, closed system, negligible changes in kinetic and potential energy

Q-W=E;—E;

Q-W=U-U;

Cv= a—u , Cp= 8_]’1 Definition;
oT oT

w-w= [C, dT

Internal energy is a function of temp only; hy —hy = J-C » dT
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Cﬁ o0 = 45 OW  Any thermodynamic cycle
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Nturbine = Wa/Ws

i Heat engine; [ = i Heat pump (cooler); ¥ = _qH Heat pump (heater)
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m= pl7A steady, 1-d flow

First law for control volume

Single-inlet, single-exit, steady flow

u and h functions of temperature only

Enthalpy is a function of temp only

N
Polytropic processes







