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1. (10 %) What is heat engine? Please explain its purpose, efficiency and give a sketch to show its operating
character.
The worker returns 24 hours later and the absolute pressure has dropped to 183 kPa, while the air temperature
inside the pipe has decreased to 21 °C. Universal gas constant is 287 Pa-m*/(kg '-K).

2. (10 %) Briefly explain what is the greenhouse effect? How does the excess CO; gas in the atmosphere cause
the greenhouse effect?

3. (10 %) Briefly describe the usage of entropy and exergy in energy analysis.

4. (2 %) Energy can across the boundary of a closed container through what mechanism:
(a) mass flow  (b)heat (c) work (d) none of above.

5.{2 %) Under what conditions is the ideal gas assumption suitable for real gases:
(a) high pressure, high temperature (b) low pressure, low temperature
(c) low pressure, high temperature (d) high pressure, low temperature

| 6. (2 %) The saturated pressure is Py,=47 kPa at T= 80°C, respectively. If the state of the water is given as T=80
°C, P=5 MPa. The state of the water is

(a) saturated mixture of liquid and vapor (b) compressed liquid (c) superheated vapor
(d) none of above

7. (2 %) Which expression is cotrect for the definition of the flow energy: (T=temperature, s=entropy,
P=pressure, h=enthalpy, v=specific volume, u=internal energy)
@P ' MmBF v (cyu.v (dys h

8. (2 %) The entropy of the working fluid of the ideal Carnot cycle during the isothermal heat addition process
will (a) increase (b) decrease (c) unchanged

9. (2 %) Which statements below violate the second law of thermodynamics?
(@) Aheat engine cannot have a thermal efficiency of 100%.
(b) For all reversible processes, the second-law efficiency is 100%.
(¢) The second-law efficiency of a heat engine can be greater than its thermal efficiency.
(d) The second-law efficiency of a process is 100% if no entropy is generated during that process.
(e) The COP of a refrigerator always small than 1.

10. (2 %) Consider the entropy balance of a tank with open valve with outside, what will affect the entro
change of the tank?

(a) tank volume, (b) heat transfer to the tank, (c) mass flow inout through the valve, (d) entropy
generation due to friction of the mass flow.
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11. (2 %) A unit mass of an ideal gas at tempéramre T undergoes a reversible isothermal process from pressure
P, to pressure P, while losing heat to the surroundings at temperature T in the amount of g. If the gas
constant of the gas is R, the entropy change of the gas As during this process is

(2) As=R(InPo/Py) (b) As=R(nPo/P)-¢/T (¢} As=R(InPyP;) (&) As=R(InP\/Py)-¢/T
(e) As=0

~12. (2%) The specific heat at constant volume for an ideal gaé is given by €,20.1+2.7x10")T (kJ/kg.K) where
T is in Kelvin. The change in the internal energy for this ideal gas undergoing a process in which the

temperature changes from 27 to 127°C is most nearly
(a)70kJ/kg (b)72.1kikg (c)79.5klkg (d)82.1 ki’kg (e) 84 klkg

13. (2%) Which properties will change when a flow across a throttling valve?
{a) pressure  (b) temperature  (c) enthalpy (d), internal energy  (e) volume

14. (10 %) What are the differences between an Otto cycle and a Diesel cycle? Compare their performancés.
15. (10 %) Why turbofan engines, instead of uirbojet engines, are preferred for commercial civil airplanes?

16. (14 %) A large coal fired power plant is being designed to produce 800 MW of poWer to drive its electrical
generators. The plant engineer has testified that the plant will burn coal that produces a flame temperature
of 1500 °C, and that water is available for condenser cooling from a nearby river at a temperature of 27°C.
Environmental restrictions allow the river to increase in temperature by no more than 2°C because of heat
transfer from the plant. What is the minimum volumetric fiow rate (m*/s) that the river must have in order

to supply adequate plant cooling? For water at 27°C, ¢, =418 kJ/kg-K, v= 0.001003(m> / kg).

17. (16 %) For the single compressor refrigerator — freezer system shown in Fig. P.17, (a) draw the cycle
process relative to the saturation curves on a T—s diagram, (b) explain its operation.
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