MIXTURES
m=>"m, (13.1)

. m. :
mass fraction=—- = !

mass = moles x MWT
m=nxMWT (12.3)

mole fraction, y = n_ N (13.2)

nooyon

1 mole CO, +1 mole N,

moles molar MWT weight gravimetric

analysis analysis
CO, 1 50% 44 44 1bs 61.1%
N, 1 50% 28 28 Ibs 38.9%

2 100% 721bs



IDEAL MIXING — IDEAL GASES

Ideal Gas p, = mR; T D, = n R T
vV v
Ideal Mixing - Daltons Law  p ., = > P;(Tyic: Vi) (13-6)
pl + p2 +...+ pn = pmix
T.Vv) (V) (TV) (T, V)
Ideal Gas V., = MR T V = LR T
P p

deal Mixing - Agamats Law V., = > V(T Prx) (13=7)

V1 + V2 +...+ Vn = Vmix
(T.p) (T.p) (T,p) (T.p)




IDEAL MIXING

P=P+P;
piT P
nn RV p
. = ! = ! - : 13_8
o T T B9
RV
DXy, =P, P, P
P =Zpi =pryi
i i yl
for a binary mixture
P=P+P,
D=y Xy, XD, REAL MIXING
p=y,xp, +(L-y,)xP, ) K
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MIXTURE PROPERTIES H=>H,  (1218)

mh. :Zmihi

RT h=SMip
p:Zpi:Zml I Zi:m |

V
MRT _ < MRT cpdezz%cpide
V i V m

m, - m
R_ZHR‘ U=YU, (13-14)

molar basis



Mass Basisof Calculation —11b dryair,1kg dryair

H=)H,

m
h=h,+—"h,,  klkgdryair, Btu/lodry air
rndryair
s=Y's
m
S=S, +— S un0r kJ/kg dry air K, Btu/Ibdryair R

rndryair
Ideal Gas, Isentropic process

As=|c,In Tasiris —R_In Pa | | Mo Cpuaporl T —Rporln P2 g
Tl pl rnair Tl pl

T2airiss = TZ vaporiss

. m
Poai _ Pavapor , 0 =—"2 (specific humidity)
plair plvapor rnair
In Taiss (C,... +WxC )—In(&j(R +wxR,. )=0

T pair p vapor air vapor
1 Py

In T2iss _ (Ralr+w Rvapor) ( j

T1 (Cpalr + WX Cp vapor ) pl

(Ralr+wXRvapor)
T T X @ (Cpa|r+(*)><cpvapor) pl

2iss —



2 100 psia
Compressing Humid Air

n=80%
Work=?

R, =1545.15/28.96/778 = .0686

R yopor =1545.15/18/778 =.11

Co =24 1 60F 14.7 psia

c_ - 45 75% specific humidity

pvapor

w =.00823 Ib vapor/lb dry air (60 F, 14.7 psia, 75% relatrive humidity)

(Rair+wXRvapor) In(sz
_ T % e (Cpair 'H*)Xvaapor) P1
- N1

T2iss

R. +0xR

(R, X R apor) n P, :.0686+.00823><.11|n 100 _ 544
(Coair TWXChiaper)  \ Py .25+.00823x.45  14.7

T, =520xe°* =520x1.7235 = 896.26

T, =T, +(T, — T,)/n, =520+ (896.26 —520)/.8 = 990.33 R, 530.64 F
h, =h, +wxh @60F =.24x60+.00823x1087.4=10.38

h, =.24x530.64 +.00823x1197.=137.20

W = (h, —h,) =137.20-10.38 = 126.82 Btu/lb dry air



