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State the conditions you assume, if insufficient
Units have to be included to receive full points.
. A piston-cylinder device contains 0.03 m3 of a gas initially at 120 kPa. At
this state, a linear spring with a spring constant of 120 kN/m is touching
the piston but exerting no force on it. Now heat is transferred to the gas, ¢ 1

causing the piston to rise and compress the spring until the volume inside
the cylinder triples. If the cross-sectional area of the piston is 0.3 m?, please

answer the following questions?

(a) The final pressure inside the cylinder (8%)

(b) The total work done by the gas (8%)

(c) The work done against the spring to compress it. (8%)

determine:

{a) (12%) The absolute humidity and enthalpy of the air in the space

(b) (6%) The maximum temperature of the surface to observe dew on it

(c) (6%} When the direct evaporative cooling is applied in the space, how many degrees of the
maximum temperature drop can be achieved?
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. For a micro-environment of dry-bulb temperature= 23.5°C, and relative humidity= 80%. Please
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3. (a) (6%) For an ideal air conditioner (chiller), COP=5 and cooling capacity is 8 kW. The electrical power
to consume=?

(b) (6%) With suitable configuration, the air conditioner (COP= 5) can be rearranged as a heat pump.
The COPxe=?

(c) {6%) For the ideal heat pump working between 30 °C and 10 °C, the best COPyp=?

(a) (6%) During a isobaric process, the heat of evaporation of water at 70°C=?
(b) (6%) For a space at 70 °C with water vapor pressure of 12 kPa, the relative humidity= ?
(c) (15%) A space is filled with saturated liquid and maintained at 50 °C. The space then expands to
10° % of its original volume. The specific volume=? The quality=? The internal energy=?
(d) {7%) Explain difference between “vapor” and “gas”.

Saturated water—Temperature table

Specific volure, Internsl energy. Enthalpy,
. mi/kg kg — kikg =~
Sat. Sat. Sat. Sat. Sat. Sat. Sat.
Temp., press., liquid, vapor, fiquid, Evap., vapor, liquid, Evap., vapor,
T °C P sat kPa vy V‘ Uy U& Ug hf h&
0.01 06117 0.001000 206.00 0.000 23749 23749 G.001 25009 25009
5 0.8725 0001000 14203 21.019 23608 23818 21.020 2489.1 25101
10 1.2281 Q001000 106.32 42020 23466 2388.7 42022 24772 25192
15 1.7057 0.001001 77.885 62.980 23325 23955 62982 24654 25283
20 2.3392 0.001002 57.762 83913 23184 24023 83.915 24535 25374
25 3.1698 0.001003 43340 10483 23043 24091 10483 24417 25465
30 42469 0.001004 32874 125,73 22902 24159 12574 24298 I5558
35 56291 0.001006 25.205 145.63 2276.0 24227 14664 24179 25645
40 73851 0.001008 19.515 167.53 22619 24294 167.53 24060 25735
45 95953 0.001010 15.251 188.43 2247.7 2436.1 18B.44 2394.0 25824
50 12.352 0.001012 12.026 200.33 22334 24427 20934 23820 25913
55 15763 0.001015 95639 230.24 22191 24493 23026 2369.8 2800.1
60 15947  0.001017 7.6670 251.16 22047 24559 551.18 2357.7 26088
65 25.043  0.001020 6.1935 27209 21903 24624 27212 23454 26175
70 31.202 0.001023 5.0396 293.04 21758 24589 29307 23330 26261
78 38.597 0.001026 4.1291 31399 2161.3 24753 314.03 23206 26346
80 47.416  0.001029 3.4053 33497 21466 24816 335.027 23080 26430
85 57.868  0.001032 2.8261 355968 21319 24878 35602 22953 2851.4
S0 70.183  0.001036 2.3583 37697 21170 24940 377.04 22825 26596
g5 84605 0.001040 1.9808 398.00 21020 25001 39809 22696 2667.5
100 101.42 0.001043 1.6720 419.06 20870 2508.0 419.17 22564 26756
105 120.90 0.001047 14186 44015 20718 25119 44028 22431 26834
110 143.38 0.001052 1.2094 461.27 20564 2517.7 46142 22297 26811
1156 169.18 0.001056 1.0360 48242 20409 25233 482589 22160 269846
120 198.67 0.001060 089133 50360 20253 25289 50381 22021 27060
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