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2. it {7 38 Sturm-Liouville Problems, it # 88 B 4 — #% & B & % M (orthogonality) 25,2/

R

3. (a) If we raise the pressure in an isentropic process, does # (enthalpy) go up or
down? Is that independent upon the phase? (b) If the efficiency of a power
plant goes up as the low temperature drops why not let the heat rejection go to a
refrigerator at say —10°C instead of ambient 20°C? (25 %)

4. Consider an air-standard Otto cycle that has a heat addition of 1800 kl/kg of air, a
compression ratio of 7, and a pressure and temperature at the beginning of the
compression process of 90 kPa and 10°C. Assuming constant specific heats,
C,=0717k) /kg-K and C, =1.004kJ/kg - K , determine the maximum
pressure and temperature of the cycle, the thermal efficiency of the cycle, and the

mean effective pressure. (25 %)
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5. . Please specifically propose five methods to increase the buckling strength of a
column subjected to compressive load. (25 %)

& . What is von-Mises stress (or effective stress)?  Please write down the
mathematical expression of this quantity in terms of two-dimensional principal
stresses.  Explain how to use this stress quantity in mechanical design. (25 %)
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/1. What is a PID control? How can you implement the controller by using OP
(Operational Amplifier)? What are the control actions in a position control system?
(25%)

/2, Use a flowchart to describe a general procedure for designing and implementing

an industrial feedback control system. (25%)




