Thermodynamics Practice Problems of Unit |
1. @ Forided gas, dU = nC.dT, ddta(U) = 3R(T, —T1) =124.7 J
Ws=ddtaU) - Q =ddtalU) =124.7J
b). Deta(S =n[C, IN(T2/T1) + RIn(V2/V1) ] =n C, In(T2/T1) =0.422 JK

2. @). Carnot Cycle provides the maximum thermd efficiency,
eta=WSQn = (Qn - Qc)/Qn = (Th - Tc)/Th = (300 —279)/300 = 7%
b). Qc=- Cp~ (T change of cold water) = - 4.6 kJkg

We=Qh- Qe =Ws/eta- Q> Ws=- QJ(1-Veta) = - 0.346 kJkg
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Ws=mWs
m =50 (kJs) / 0.346 (kJkg) = 144.5 kg/s
3. Rankine Cydle.
aa= V\/S/Qh = (H3 - H2)/(H2-H1)
State properties
Saepoint | T (°C) | P (MPa) S (kJkg K) H (kJkg)
1 2 274
(=P2) (calculated)
2 2 7.8296 3803
(given) (= S3; rev. turb.) | (calculated)
3(SaV) 65 0.025 7.8296 2617.5
(given) | (fromtable) | (from table) (from table)
4(Sat. L) 0.025 0.8937 2212
(=P3) (from table) (from table)
Cdculaion: g
Interpolation for Hy: 5
H, = 3803 kJkg 1
Cadculation for Hy: Emg Heater
Hy = Hy +V(ddtaP) Y
=272+1.02° (2-0.025) = 274 kJkg
Ans. eta= 34% 51
.
4. For compartment (A): (Ma/ro) = (Ta/ To)R e (1)

For Compartment (B): (naUa- noUy) = ngUg + Integ. (RT dg)
= ngUg + CVRT,oe " /(Cpro¥ ™)
Choose reference state: TR =T, , UR=0

we have: Ma(Ta- To) = ne(Te- To) + RTol'\BCp/CV/(CPI’bR/CV) ------ 2

From materid bdance iy =na +ng -------- ©)) Insulated Membrane
whereny = PoValTy =----mmmmmmmmee (4) /
M =P ValTa =-mmmmmmmmmeeee ®) 4
=2 Fj ValTg -------mn-- (6)
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