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) and piston apparatus. Consider process 1+2 in which ‘the water system

~ ] Ki-- of ﬁ?r“”‘f‘;’,_ ‘_‘*V“"f’?'—" a? '6‘/"1,%'15 contained -in a.-cylinder

expands adiabatically to atmogpheric pressure ( 1 Mpa ) and & fiual

~ volume of 0.7 }7)5'..

a) Based on the given informatibn, in what domain-of the
property surface (superheated vapor, two-phé_é_e; ;{u_bcooled
1iquid) 1s state 2 located? ( ¢ 7) |

b) Using thé "scjéam tables, determine the exachoé-Lcsion of

© state 2 on t:he T-8 ',cha.r.jt‘::(l'z =1 K, 8, = ?kﬁ%) . C7 Z)

c) Calculate the net w;._i_'rk'fcransfex: interaction e perienced
by.the wﬁter.-syscein"dur‘ing expdnaion (le - ?.K(jf:)“;:.(? ﬁ; )

.d) Is 1+2 an .ir.reve,raibl.e pProcess? -Base your answer. on

. an apbropriate test. (7 %)
. Consider an empty household refrigerator whose_‘c'ontents ‘(air) are

“to. be kept at 275k, The volume of air present in- the.fefrigeru_ting
,éhaniber is ¢.2n’ and its temperature 275k, . 3 s

- Suppos‘.e now that 1if i:hg door 1is kept opén fof.n,;shor.:'pe'riod of
time, -all O'.Z'ZH? of cold air are replaced by warm air at 'mnbient_ tempera-
Eur-e. (°95K) .  Assume that the air can bé modeled as an id.elal gas with
7 O-TI65:K]/Kg K", and R ~ 0,287 WKy -k : )

a) 1If the .refrigerator 1g reversible and performs in - an integral
number of cycles“,;',calculete', the total work input required to !lo;ler the
air tempergtﬁre_ back to 275k, (/5 2 ‘ .

b). Conaide; now t:he,i:gse where the refriéerator doe'a'notl function
révérsibly and its cop ié given by o .' )
Pactualf - %; coprevergible; . w2 %}
Qhere '1‘H 18 the a}nb»:tent tempe;ature and T the inaténtaneo;m air temnp-
erature 1.nside.the refrigerator. Calculate the work input required
to lower the insi&e. air Cem_;aerature from295k to ,é?f'k.

TABIF 71281 (Continued) Sarurated Water: Pressure Table (ST Units)
Specific Yolume, kg Internal Energy, kJd/kg Enthalpy, kJ/kg Entropy, kJfkg K
Press. Temp. Sat. Sat. 'Sat. Sat. Sat. Sat. Sat. Sat.
MPa °C Liquid Yapor Liquid Evap. Vapor Liquid Evap, Vapor Liquid Evap. Vapor
P T v, v, u, g u, h, Iy I, 5 £ 5,

0.100 99.62  0.001043 1.6940 41733 2088.7 2506.1 417.44 2258.0 2675.5 1.3025 6.0563 1.3593
0.125 105.99 0.001043 13749 444.16 2069.3 25135 444,30 2241.1 2685.3 1.3739 5.9104 7.2843
0.150 11137 0.001053 L1593 466.92 2052.7 2519.6 467.08 2226.5 2693.5 1.4335 5.7897 7.2232
0173 116.06 0.001057 1.0036 486,73 033.1 25249 486.97 22136 2700.5 1.4343 5.6868 117
0.200 120.23 0.001001¢ 0.3857 50447 2025.0 2529.5 304.68 22020 2706.6 1.5300 55970 1.2
4.0 250.40 0.001252 0.049778  1082.23 1520.0 26023  1087.29 17141 23014 2.7963 3.2737 6.0700
5.0 263.99 0.001286  0.039441 | 147.78 1449.3 25974 1154.21 1640.1 2794.3 2.9201 3.0532 597133
6.0 275.64 0.001319  0.032440 1205.41 1384.3 2589.7  1213.32 1571.0 2784.3 3.0266 28625 - 5.3391
7.0 285.83 0.001351 0.027370 12575 1323.0 2580.5 126697 1505.1 27721 . 30210 2.6922 5.8132
8.0 295.06 0.001384¢  0.023518  1305.54 1264.3 2569.8  1316.61 14413 27519 3.2067 2.3365 5.7431




