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1. (15 %) A steam heating systers for a building 435 ft high is supplied from boilers 30 fi below ground level,
Saturated water vapor leaves the boiler at 30 psis, and it reaches the 435-f elevation above ground at 20
psia. Heat transfer from the supply pipe to the surroundings is 50 Btw/ibm. Neglecting kinetic-energy effects,
{8} find the quality of the steam at the 435-11 elevation, and (b) find the perceﬁ: reduction in heat transfer
necessary to assure that saturated vapor is present st the 435-f1 level.

Hint: (1) water at 30 psia:  he= 218,93 Biw/lbm, hy=1164.3 Baw/lbm
at 20 psia:  hes 196.26 Biw/ibm, he=1156.1 Brw/lbm -
{2) 1 Biu= 778.2 Ibi-ft

2. (20 %) A piston-cylinder machine contains aiy initially at 20 psis, 240 °F, and 0.5 #°. The piston moves
slowly and with negligible friction until the pressure rises to 100 psia. The process is desoribed by the
following diagram, where V is in cubic feet and p is in psia. (2) what is the final temperature, in Rakine
degree, R, (1) what mass of air is present? () determine the work done, in b6, {d} determine the heat
transfer, in Btu. Note that gas constent for afr is 53.3 bEA/0bmR)
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3. (2 %) Which devices use air as the working fluid?

{a) dissel engine, (b) steam trbine, (¢} gasoline engine, (d) vapor-compression refrigerator, (&) Bryton
cyele.

4. (4 %) (a) Explain the use of the second law of thermodynarics.

{5 %) (b) Explain the stetement of Kelvin-Planck and its relations with the wsond law of thermodynamios.

3. {10 %) Compare the exergy and entropy in torms of (2) the balance equation of 2 system, (b) the transfer
mechanism.

6. (4 %) Describe the meaning of the area enclosed by the pressure-volume and the temperature-sntropy plots
for a thermodynamic cycle.

7. (10 %} Briefly desoribe the characteristics of the ideal vapor power oysle in terms of (&) its working fhuid, (b)
typical fuel used (lists two), (¢} the temperature-entropy plot.
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8. (5 %) A substance whose Joule-Thomson coefficient is negative is throttled fo a lower pressure. TDruring this
process, (select the correct statements)
(a) the temperature of the substance will increase.
(b} the temperature of the substance will decresse,
(v} the entropy of the substance will remain constant,
(d) the flow energy of the substance will increase.
{¢} the enthalpy of the substance will decrease,

9. (5 %) Of the reactions given below, the reaction whose equilibrivm composition at # specified temperature is
not affected by pressure is
{a) CHay+ 205 ~» 2H,0 + CO,
by CO+ %0, - COy
{c) Mo+ 2NO
&) Ny 2N
{e} all of the gbove,

10. (7 %) Plot the psychrometric charts along with the following curves: {1} relative humidity, ¢ =const., {2)
web bulb temperature, Ty =const., (3) enthalpy /i =const,, (4) dry bulb temperature, T =const, (8) specific
humidity w=const, :

o) Youhive 3 diferent heaters o radiating heater, a ceramic heater with buili-in fan, and a heat pump.
(é%}{a} What are the typical energy efficiency ratings {BER) of the 3 heaters?
7 #9(b) Which heater should you use? Why?




