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for mixtures of ideal gases:
mole fraction, i = nNilNmix = PilPmix = VilVmix= (Xl Mi)/(1/Mmix) mass fraction, Xi = Mi/Mmix = YiMi/Mmix

Cpmixzzxicpi RmixzzxiRi Mmix=Z}IiMi kmix?ézxiki

for air-standard cycles: ry = vi/v, re=valvoa =Ta/T2  rp=p2/p: air standard Diesel: rc/ry = valvy

for mixtures of air and water vapor:

mole fraction of vporatT,P _ P, _ partial pressureof vapor atT,P

relative humidity, @ = 2= -
Ysat Mole fraction of vapor at T,Psat

Pg - partial pressure of vapor at T,Psat

specific humidity (humidity ratio), @ = my _ massofvavor _ My By _ g g2 %
a

mg mass of air Mg Py

for mixture of air and water vapor with evaporation or condensation:

i = Cp(Tz - Tl) + w2 hvy — o1 hy + ((01 - 0)2) hliq
mq

for reacting mixtures of ideal gases: g + X;n; [hf + AR]i = W+ Xen, [h + Ah]e
reactants products

hRp = Xene [h? Je-Xim; [he 1i = enthalpy of combustion = enthalpy of reaction = heating value

mean effective pressure, mep = :’L‘: compression ratio, ry = %
2= V1 2
. . . . T
pressure ratio, rp= Pz Air std Diesel: cutoff ratio, re==2== 2=l
P1 v, Ty vy Ty

Nth = Whe =7 - i Heat engine; P = qL Heat pump (cooler); vy = i Heat pump (heater)
qH qH Wnet Wnet

w = —IV dP -% (\722 - \712 )= 0(Z2 - Z1) Reversible, steady flow

q= ITdS Reversible process

Pea _ P Veo _ V3 I -
—s= =, —== = Isentropic, ideal gas, non-constant specific heats
P R Ver M
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ine = Wa/W. = Ws/W, = We/W, =Va
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