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* Helum enters a compressor at {2kbar ond  &ok . It (Laves 4ne
compressor at 6908 atrvi ond 420¢ . During tne compression
process , 20kg/kg of neat tronsler +aves place. £ Hne mass
flow rote i3 Goka/min, then calculote +he compressor power

(LE ond PE are negligioie)

B L Zbar D @ T, = 6908 otm
=310k To= 430K
- : 9oks/min = 90/60 ko /s
g€ = {5kgls
—mhi+ W =NM2+(3— ?
for ideal 9a8&S - ZW: MCy AT c.]=.20k3/lc9
H=mcp AT ca
AU=mc, AT A &- q.n; _
AH=mcs AT Ha-Hy = mcp AT =20.(5) = S0kW
i hz- h =Cp [Tz"ﬂ)
thPT .
vom oo ]
1 5x51926 x 3l0+W=15x 51926 430 +30
W =9bu. bb LW

NO HEAT TRAN SFER\
* Air enters on adiabetic nozzle at 300kPa and 200C€ witn a

o velocity ol Zomls. |t leaves at 100LRa with 480wmils

velocity The inle+ area of e ngzele is 80am?. Calculate:

Q) i mass Plow rote - ?:,509 W=0, &=0
/‘.//Q:QO ?7”’\0\’) 4[80“'\5

b) exit 4empercture of oir. M s U2

cexir area ob +ne nozate. W
o i

m{:VWz:m: 94A'.|\9~4 . A .

P V=Y SM=8,9: A, , B SRz
Sir L= BO0KPO 00 omi-gy

RT™ 0.252.4733Kk

n=9. 30x 80+0™* = D53LY/S y
m =2.209 x 80x 80+ W =0F62 x 180« A

b) =S, RT2 =>
Aas 286 x1073m?

. . l’rom Table: cp= {005 AY]7: - 38.bcm?
2 Ei=Ee ] 2
mhu +._i.,;,u91 2=mh, +2-.rh ¢,

1005 x 433145 + 30* ,10°3= 1005« T, + 4 180° x (073

W -

2% Ly .
ks _;2[9 lulo 3 _kla kilo
(V\:Cap | >

Ty = 457 478 L

* A i9d 4ank comoins O at {00kFa and 2#°C. A fon is operated and
th€ pressure is increased up +o {140LPa. During 4he stote change
20kT of heat transfer is ooserved. Calculate Hne work for +nis

Process. The volumé of +ne +onk is 800i. ( R=026k] | cp=0.9218L]
kgl koL

W Q-W=AU\ = mCy AT
&
O, Pys mRT ~> {00 * 0.3 = m 026- 30015
m= 0.335 kg

|

\Z
Q
>cv=0.9218 -0.2b =[O 6618 LI
koK

> MBaYeR'S RelamoN:
T2 =7 iSocvoric change of stote-
Cp—-Cyv=R C constont volume)
P - mR P. P MO | wo - 40021
T Vv M T 30045 T2
consy-
Q-W=AlU

AU=0.385 « D618 (4202{-300.15) = 30.53L]  -20-W=30.59

W=-50.59

* A piston cvlinder devce  contains vitroden ot 430KRa and 120°¢.
The intial volumé S given as *O/kL. Nrogen gas terviperoture

IS INCreGsed up 4o | 200C g+ conSta- préssure. Colculote +re:

(R=02963 k1 | cp= 1039 kI
T3

o) work during +nh€ Process.
%Y

b) heatr +rensher

0) 1S0karic cnange ol Stote (B =B =constant)
l |
W=P(v-v\) Rv _ BV, ., FO _ Vv
Ny, Ti Tz 39315 47345
vk -
/ W=130(0.0342 - 0.0%) Vesga2ul
O =4. 846 ILJ— ’0.0842VY|
~ (Ce—RD
b) R-W=AU=mMcy AT ——\/_; Alr= 0.40ub (1029-0.29368) (200-120)
(24V] M 1300.0%) - 0.1o46 kg A= 6.24 LT
R 0.296% (39345)

Q-W=AU ~» Q-1Sa6= 6.24
a=8.056 ky

100 = 8,-0.28F * 45T 4 FX



