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1. Laplace transform is the fundamental for analyzmg control system. Wnte down the formal
definition of this integral transform in parameters, time t, complex number s, and functions of
f(t) and F(s) (10 pts). The most significant advantage of Laplace transform is that
differentiation and integration become multiplication and division, respectively, by s.
Illustrate the proofs of the Laplace transform of a function's derivative and integral (each 5
pts, total 10 pts).

2. Acontrol system is expressed by the following figure in parameter, s.
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Write down its transfer function (5pts) and judge if it is stable (5 pts). If Ti suddenly rises to a
constant, T, will To become T in a long period or not (5 pts)? Explain why (5 pts)?

3. A control system can be expressed by state space as shown in following

X(@t) = AX(t)+ Bu(?) D

Y()=CX(t)+Du(t)

where . x

4, SystemMatrix U B —-Q+ System C —0O—Y

B,., : Input Matrix
C . - Output Matrix
D, , - Direct Transmission Matrix A

If a fan coil system is simulated by this model and X denotes the rotational speed of fan,
explain who input u(t) changes output Y(t) (10 pts) and give a proper prediction of matrix, D
(10 pts).

4. What’s wireless sensor network and what’s the most popular communication protocol used
for wireless sensors (10 pts)? How is it applied to a modern air conditioning system
(5pts)? Does it really improve energy efficiency for climate control in your opinion

(5pts)?

5. Describe working principals of inverter control for an air conditioner (10pts). Using
pressure-enthalpy diagram to explain how inverter control changes the cooling capacity
for energy saving (10 pts).




