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Solution N L 2 barin a3 i Cala LA A0 Al ;S
(1) Inttially the steam is dry saturated at 2 bar, hence,
hy = h at2bar= 2707 kJ/kg

Finally the steam 1s at 2 bar and the specific volume is given by

0.0658
0.05

= 1.316 m" /kg

Uy =



Hence the steam is superheated finally. From superheat tables at 2 bar and
1.316 m>/kg the temperature of the steam is 300°C, and the enthalpy is
hy = 3072 k] /kg.

3072 kJ/kg = h, Laliil) &5 (a5 4n 5 4 50 300 (2 30l sl 4a 52 231,316 m?
0=H, —H, =mih, — h)=005(3072 — 2707)
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L. Heat supplied = 0.05 x 365 = 18.25kJ
Saial Jacl) A daloal) Jiss Cua A JSEN b (p-y) lalade Jo daiia g o) Y]
The process is shown on a p-v diagram

poaill o sy barall G o) jad (W) Jaddl (lé o slaa 58 LS

— W = p(vy; — v|) = shaded arca



.

p—

™~
(,w/N)/21nssaig

1.316

lume/(m?/kg)

0.8856

Speaific

=
-

Saial) Jactll AN Aabuall Jia Gua A JSEN 8 (p-v) bbkae Je oY)



e v = vy o sl aaall G L 2 bl ciad e Gila A Al s e

Now v, = p, at 2 bar = 0.8856 m"/kg, and
v, = 1.316 m?/kg. 5 snts (oo V7, paal

Therefore haall Gl o) ja Y Jadll Clua Aalae A Gy grilly <l

Now v, = p, at 2 bar = 0.8856 m*/kg. and v, = 1.316 m? /kg.

= —2 x 10°(1.316 — 0.8856) = — 86080 N m/kg

i il o A1 8 o pually NS Jall) crung
Le. Work done by the total mass present = 0.05 x 86080

= 4304 Nm = 4304 kJ
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Solution

7 x 10°

Pressure/(N/m?)

1.5 x 10°

The process 1s shown In Fip.
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The process 1s shown in Fig. 3.6. The saturation temperature corresponding to
7 bar is 165°C. Therefore the steam is superheated at state 2. The internal
energy at state 1 1s found by using equation 2.3,

saidll e ) S by A Eua (1) e Blalal) ddal)
LE. uy = (1 — x)uy + xu, = (1 —0.9) x 696 + (0.9 x 2573)
therefore (uy) of &

uy, = 69.6 + 2315.7 = 2385.3 kJ /kg

Interpolating lrom superheat tables at 1.5 bar and 165°C, we have
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uy = 2580 + Elmﬁﬁ - 2580) = 2580 + 228  ie.  u, = 26028 kJ/kg

Ll e Gy (U, — Uy ) Adalall Z8Ual) 3 el UL
Therefore Gainininternalenergy = u, — u, = 26028 — 2385.3

= 217.5 k) /kg
il e iy (1) 2ie (Ll o 6l )l all 6 siall

hy = he + xhy, = 697 + (0.9 x 2067)
(1) e Al bl i Jglan e 33 8k il o (gl
therefore h, = 697 + 1860.3 = 25573 kJ /kg
156 3,0 da Al Jb 1.5 die JLeSiull 5 Ganaad) sl i Jglan (e (2) die LalliaY) 28 S

Interpolating from superheat tables at 1.5 bar and 165 °C, we have



hy = 2773 + ;—;{1373 ~21M3)=2773+30 = 2803 kJ/kg

ie.  hy—h, = 2803 — 2557.3 = 245.7 k) /kg

From the non-flow energy equation, Ol (o) aY J Y B e

Q+W=lt-_-—llt

thereflore 4o

W= (4 —u,) —Q=217.5 — 547 = —329.5 kJ/kg

AL Jghae Jadll o el Il 5 5L aaS OS e Jsa sk 329.5 J s Jsidl) Jadll of o

LE. Work done by the system = 329.5 kJ /kg
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(W) Jadl) alllaal) Zaboaadll Jiais sabadl JS8N i (p-v) hakie o e ga ol sa Y]

The process 1s shown on a p-ov diagram 1n Fig. 3.10, the shaded area representing
the work done by the steam.

Solution 37535 )l allda jns 5L 100 Larcall cont clall i Jglaa (e tJall
From superheat tables at 100 bar and 375°C,
il e (1) 2ie e il anall LYY v, 5 hy Ge OS af as oSa
h, = 3017kJ/kg and v, = 002453 m?/kg
Using equation = h— pv A8 alasiuly g
therefore 12 (1) die Aall adll e (g2 gaiilly

100 x 10* x 0.02453
10°

uy = 3017 - = 2771.7 kJ/kg



dshall Ges Uy = Uy 4o gade il (2) xie Al
Also, u; = u at 38 bar = 2602 kJ/kg

saidll e (W) dall Clas (Kad (Q = zero) oY s
We=u, —u, =2602 - 27717

therelore W= —1697kl/kg

O Dliely allud) 35U 5 aaS JS (e JsaslS 169.7 Jsbs Jsdaall Jaill i (s
OBl J s JadlI

ie. Work done by the steam = + 169.7 k] /kg



