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State the conditions ydu assume, if insufficlent.

1. A plant factory is kept at absolute humidity =0.02 and dry bulb temperature= 25 °C. Find out the
corresponding (1) wet bulb temperature (7%) (2} dew point (7%) {3} specific volume (7%) (4) Explain
why the result of (3) is different from the value {43.340) of the saturated vapor in the table. (9%)
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2. (1) The heat of evaporation of water at 50°C=? (10%)
(2) For a space at 25 °C with water vapor pressure of 2.5 kPa, the relative humidity= 7 (10%)
{3) For saturated vapor at 75°C, calculate the specific volume using the ideal-gas law. (12%) Explain why
your result is different from the value (4.1291) in the table. (12%)
(4) What is the major difference between GAS and VAPOR? (8%)

3. For an ideal air conditioner (chilter), COP=5 and cooling capacity is 10 kW..Please find out:
(1) The maximum electrical power to consume (6%)
(2) with suitable configuration, the air conditioner can also be a heater. The COPyp=? (6%)
(3) Followiﬁg (2), the heating capacity=? (6%) '
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TABLE A-2 .
|deal-gas specific heats of various common gases
(a) At 300 K

' Gas constant, A Cp cy
Gas Formuia kifkg - K kikg - K kifkeg - K k
Air , -— 0.2870 1.005 0.718 1.400
Argon ' Ar 0.2081 0.5203 D.3122 1.667
Butane CiHio G.1433 1.7164 1.5734 1.081
Carbon dioxide CO, 0.1889 0.846 0.657 1.289
Carbon monoxide co 0.2968 1.040 0.744 1.400
£thane C.Hg 0.2765 1.7662 1.4897 1.186
Ethylene C.H, 0.2964 1.5482 1.2518 1.237
Helium , He 2.076% 5.1926 3.115%6 1.667
Hydrogen H, 4.1240 14.307 10.183 1.405
Methane - CH, 0.56182 2.2537 1.7354 1.299
Neon Ne 0.4119 1.02599 0.6179 1.667
Nitrogen N 0.2968 1.039 0.743 1.400
Octane CgHig 0.0729 1.7113 1.6385 1.044
Oxygen 0, 0.2598 0.918 0.658 1.395
Propane C,Hy 0.1885 1.6794 1.4909 1.126: -

Steam H,0 0.4615 1.8723 1.4108 1327 .

Saturated water—Temperature table

Specific volume, Internal energy, Enthalpy,
m3/kg kJkg - . kJfkg
Sat. Sat. Sat. Sat. Sat. Sat. ~ Sat.
Temp., press., liquid, vapor, liquid, Evap., vapor, liquid, Evap., - vapor,
T°C P kPa vy Vg Uy Urg Uy by Ay he

0.01 0.6117 0.001000 206.00 0.000 23749 23749 0.001 2500.¢ 2500.9

5 0.8725 0.001000 147.03 21.019 2360.8 2381.8 21.020 2489.1 2510.1
10 1.2281 0.001000 106.32 42020 2346.6 2388.7 42,022 2477.2 2519.2
15 1.7057 0.001001 77.885 62.980 2332.5 23955 52982 24654 25283
20 2.3392 0.001002 57.762 83.913 23184 24023 83.915 24535 25374
25 3.1688 0.001003 43.340 104.83 2304.3 2409.1 104.83 2441.7 25465
30 42469 0.001004 32.879 125.73 2290.2 24159 12574 24258 25556
35 5.6291 0.001006 25.205 146.63 2276.0 24227 146.64 24179 2564.6
40 7.3861 (.001008 18.515 167.53 22619 24294 167.53 2406.0 25735
45 95353 0.001010 15.251 188.43 22477 2436.1 188.44 23940 25824
50 12.352  0.001012 12.026 209.33 2233.4 24427 20934 23820 25913
55 15.763  0.001015 9.5639 230.24 2219.1 24493 230.26 2369.8 2600.1
60 19.947 0.001017 7.6670 251.16 2204.,7 24559 251.18 2357.7 26088
65 25.043  0.001020 6.1935 272.09 2190.3 24624 27212 23454 26175
70 31.202 0.001023 5.0396 293.04 21758 2468.9 293.07 2333.0 2626.1
75 38.597 0.001026 4.1291 313.99 2161.3 24753 31403 2320.6 26346
80 47416  0.001029 3.4053 334.97 21466 24816 33502 2308.0 26430
85 57.868  0.001032 2.8261 355,96 21319 2487.8 356.02 22953 26514
a0 70.183  (.001036 2.3593 376.97 2117.0 24940 377.04 22825 2659.6
g5 84.609 0.001040 1.9808 398.00 2102.0 2500.1 398.08 2269.6 2667.6

100 101.42 0.001043 1.6720 419.06 2087.0 2506.0 419.17 2256.4 2675.6
105 120.90 0.001047 1.4186 440.15 2071.8 25119 44028 2243.1 263834
110 143.38 0.001052 1.2094 461,27 2056.4 25177 46l.42 22297 2691.1
115 169.18 0.001056 1.0360 482.42 2040.9 2523.3 48259 22160 2698.6
120 198.67 0.001060 0.80133 50360 20253 25289 503.81 2202.1 27060




