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T, = 131 + 273 = 404 K
P{1V4 = mRT4
R=PqV{/mTy4

R = (7 x 10° x 0.003) + (0.01 x 404) = 520 J/kg.K

M U gl oI Olaa S0 I oladd plaaant,

R = Ry/M
M = Ry/A
M = 8314 + 520 = 16 kg/kg mol
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P2V2 .—.mRT2
T2 = P2V2/mR
To = (1 x 10% x 0.02) + (0.01 x 520) = 384.5 K
= 384.5 - 273 = 111.5 °C
A N (.JJ Jla
Cp = 0.846 kl/kg K
cy = 0.657 kJkg K
1.l
R=cp - ¢y =0.189 kJ/kg K
R= RyM
. M= HO/H = B8.314/0.189 = 44 kg/k mol
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R = RyM = 0.3198 kd/kg K
cy = R/I(y 1) 1.229 kd/kg K
cp = v RI(y -1) 1.548 kJ/kg K

1]

—fY—



ol I Lo all sgubaa

Caladl Uolall i Gkl Uil sty alh Lo la oSy -1
poeall OF Uaadte pa <ilad) ditall sie o5 Gl ] Utall e ol Lald
— gult
P1v1 =mRTy  povp =mRTy .. pa/py = T/ Ty
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Q = mecy (T2 - T1)
= (1) (1.229) (294 - 488) = -361 kJ/kg
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oLl Wolawe Gdaiy -0
hy + C;"/Z + Q=nhy + C§/2+W

folpaia didiagay paey o ol ! Jlaalsy
hy + Q = hy
~Q=hy - hy o ho=ggT
~ Q= Cp (T2 = T1) = -403 kJ/ kg
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Q = (up -uy) +W calowsy |l pae Uslas oa
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Q= U - Uy (3-31)
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Q = (Ug- U1 )+W 5Ll e Uslas e
p(V2 -V1) MI_’.L‘AA sl [S=X)
(Up -Uq) +p vy -vy)

o s
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biadt =LS e
Q= h, - hy (3-32)
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W=pvin{v /vy) o W = mRT In (vo/vy} (3-34)
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Q= (U2 - U1) + W (3'35)
AR SCTH I NI
W=U; - Up (3-36)
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pvl = Constant
W= (p,v,-P,Vv,)/ k-1 (3-37)
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TyTo =, /py) T 0" (3-38)
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W = (p-IV-I S p2v2)l(n -1) (3-39)
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Ty Ty = (py/pgt WO (3-40)
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Q=[(y nN/( v -YIW (3-41)
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W=(hy - hy) + [(CZ -C2)/2) (3-42)
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CAY = JUa
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po Joiall Jailly «alall o, yall Loal comaal . pe 5 0A poall npad 3

0N Gl e lall e o G aladl

— 1

To = PaVa/mp = 2 X 10° X 0.0658 / (0.05 X 0.287 X 10° )

= 917 K
Jobadl o cialis call biada cal Glall o ) all GaS
Q=m Cp (To - Ty) =0.05 X 1.005 (917 - 403)
= 2583 kJ

IR QU IS WUN TR |
W=p (v -vq)
=mR (To - T1) = 0.05 X 0.287 X 514 = 7.38 kJ
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W = RTIn (py pp) = -124 kJ/kg
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Q=W = -124 kJ/kg
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Ty /T2 = Py /Pz)(y'””

- Tp = 507.5 - 273 = 234.5 °C
P1ve1 = Pava

vo = 0.00388 mS

w

Uy -Ug=¢y (Ty -To) = -152.8 kJ/kg

m = pyv4/RT = 00181 kg
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Cp =210 kJkg. C, m

30 kg/ K mol olal s i
0
Cp = 0.52 kJkg. C, m

40 kg/ K mol o2l 5

T
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T4/ To ={ py/pg){P-1¥/D
T, = 4536 K
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8.314/30 = 0.277 kJ/kg K -: ;¥ Ul 5 -

R =
R= Cp~(2V

¢y = 1.823 kJ/kg K
Y = /ey = 1162

- 141.8 kJ/kg

W = R(Ty - Ta)/{n-1)

q)w = + 1381 kd/kg

Q=0(Y -m/ Y

.&HJ?]UB&}:‘ T

R = 8.314/40 = 0.208 kJ/kg K

R= Cp-C - O = 0.312 kd/kg K
Yy = Cp/ ¢, = 1.667

W =R (Ty - To)/(n-1) = -106.5 k/kg
(Y -1)w = -58.6 kJkg

Q =[( Y
=5 \.‘ r.i_’ dtu
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R=Ry/M = 8.314/28 = 0.297 kJ/kg
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W = RT In(p1/pp)
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Q = -124 kJ/kg Laasds o3 oyl 5all ot (of

Glyld Jats 0¥ 3,0 a Lo ye LT VS0 b aie ol ged] e LuaS

hai L Ul g LSilitialy Goaal€asl ol gdl bk 3 "o V0 Alasyl oaa Uy
JAAU L AL o ol ot oy |yalh s uial Tyl T VA ke
L Glahadl el e Jyiald

daladl e
Ty T2 = ( py/pp) VY
(To) «ladh o,lpall 1o,y Clan 5Sa

~ T2 -5075 K
Jobadl oy

(P1/P) = (va pMy)
(v2) Pl paall Dls (<0,

i 3
- V2 =0.00388 m
—$98_



o) pand) L st

sdobd! e Jyaad)h JiB I Ol S0y
W=(pyvy - pava) ( v -1) =277kJ

T \A fj.) JU.

UYL hia caan ol pdl G 1aK LA sle gt Gulad! JSAIT
Ol 131 AB ontle sl b Sall Jitdslygd] ausiy (x) plasadl gty *p) pany
$ elpell L ALadl hiaadl caealT oV (A) sle gl pan Guit (B sle gl
N
aslall e ,0= Ty blanadtha el Lo o Gl Ha suad pld] L saasy Laie
P1V{ = P2 V2 coladl Goabaty el Ty il

(v2) ! paall laaa 3
3

vo = VA + vB 1 +1 =2 m

p2 p1 V1/ Vo 10 bar

Laoas LTV ks e Glotal sk e 3L Jaiey 5 LE Gl

JL Y his sie il Woas SIGLIE L/ b ne A e ro'\°~ 0l
Il atll il l€asl KUl saaidl o) o y5al L &/pt0 e yuuy

CORlS pa/dsa NN =Cp AT =y L ol el Gl aa€) S

1l
SSSbbol s Clwad ) Uslas plaasnly,
W= (hy - hy) + [(C2- C2)/2]

Daledl 5a B e s gail



Goliall Wbyl ool

e s
W=cy (Ty - Tp) + [(C3- C3) /2]
thJ|QJT2 “fL**f;f
T/ Ty =(Py/Pp) ¥ 1N
T =567 K ol aaa
Of wad Jasdl Uslaa b pan a3l
W = 394.2 kJ/kg
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ST =2942 K
b eSSl Uk bl oladl e (M) Citll o]yl USS Gl S0y
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1 1 Cold Sink Refrig.
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Apparant Volumetric Efficiency m volap ’
Vi-V4
nvol.ap - Vsl_i (3-74)
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Actual Volumetric Efficiency (ol ac.)

o ~ Mass of aclual compressed Volume (3-75)
pesse Mass of swept volume at inlet conditions
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