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Closed System —Reversible
A- Constant Temperature process or isothermal
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FIRST LAW OF THERMODYNAMIS IS : Q — W = AU
AU =0 ?? Why
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Thermodynamics /2 Stage
Process Using Steam

Q—-W =AU o | ,
AU =m* (u2 —ul) -t £ I
' E | L
Q=T*(S2-S1) I3
T= vapor temperature f #}"
S = entropy of vapor |
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s [kJ/kg-K]

Q—-W =AU
W=Q—-AU->W =Tx(52—-S51) —m=x* (u2 —ul)
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B- Constant Pressure process or isobaric process
/4 n T

—=C = P
T- """V, T, ;

2
W= ["PdV =PV, —V))»> W =m=Rx (T, —Ty)
Q W_AU P1=P2 /—\\.
Q=AU+W /WW e
Q=m*CV*(T2_Tl)‘l'm*R*(Tz_Tl) Vi V2 v
Q=m=x* (T, —T;) * (CV+R)
Q=CP*(T,—T,) R=CP—CV—CP=CV+R

H.W : provethat - Q= m+Rx* (T, —T,) lﬁ+ 1]

IF we have Steam ~ W = P(V, — V)

Q =PV, +Uy) — (P VL +Uy)

Q =(H, — Hy)
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Example: A cylinder fitted with a piston has a volume of 0.1m3 and contains
0.5 kg of steam at 0.4 MPa. Heat is transfer to the steam until the temperature
is 300°C, while the pressure remain constant . Determine the heat transfer and
work done.

Sol : :
Q=W+AU =m(h, - Iy)
ve Yo Ol 0o i A

m 0.5 a/
A 1 2
Point |

At04MPa = 0.4625m’ / kg  Since v<vg then wet steam
V=ve+ XV —=02=1.084 x107° + x(0.4625- 1.084 x107°) = x=0.431
u =604.22+0431x1948.9 = 1444 kJ/kg

by =604.66 +0.431x2133.4 =1525 KkJ/kg
Point2 At P, = 0.4MPa ; T, = 400°C ; T4 = 143.61°C < T, Superheated

wup=28051 M/ s hy =3067.0 9,

AU =m * (uy —uy) = 0.5 * (2805.1 — 1444) = 680.6 kJ
Q =m=(hy, —hy) = 0.5 % (3067.1 — 1525) = 771.1 kJ

- W=Q—-AU =771.1—-680.6 =90.5kJ



TABLE A-5

Saturated water—FPressure table

Specific volurme, Irfamal anergy, Enthalpy, Entrogs,
m-'kg g kg hlfhg - K
Sat. Sat. Sat. Sat Sat. Sat. Sat. Sat. Sat.
Press., temp.. liguad, fiquid, Evap., vapor, liguid, Evap.., wapor, liguid. Evap.. wapor,
P kPa Tt " W Ly [T (T f, By . 5y Sge 5
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C- Constant Volume process or isochoric process

P P, T
—_— - — = — | — 2
T PZ TZ b p

2 & | p1 i

sz PdV -V =C -dV=0-W=0
1 V —— Volume

For Perfect gas

AU =CV (T, —Ty)
Q—-—W =AU

Q =AU

For Steam - Q =mx* (u, —uy)



Thermodynamics /209 Stage By. ATHEER SALEH Lect.No.3

D- Polytropic process

W S "Eﬁch‘éﬁ

By SRV
: - AU =W
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E- Adiabatic process <l



