Homework 5					Name_________________________________________
Find the transfer function for the block diagram below:
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]

[image: ]
[image: ]
[image: ]

[image: ]
				


[image: ]
[image: ]
[image: ]
image6.png
MISCELLANEOUS PROBLEMS

2.11. Draw 2 block diagram for the photocell light switch system described in Problem 1.16. The light
intensity in the room must be maintained at a level greater than or equal to a prespecified level.

One way of describing this system is with two inputs, one inpul chosen as minimum reference
roomlight intensity r,, and the second as room sunlight intensity r,. The output ¢ is actual room-light

intensity.

‘The room is the plant, The manipulated variable (control signal) s the amount of light supplied to the
room from botli the lamp and the sun. The photocell and the lamp are the control elements because they
control room-light intensity. Assume the minimum reference room-Jight intensity 1, is equal to the intensity
‘of room-Tight supplied by the Tighted lamp alone. A block diagram for his systez is given in Fig. 2-42.
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Fig. 2-42

The system is clearly open-loop. The actuating signal e is independent of the output ¢, and is equal to
the difference between the two inputs: , — r,. When ¢ <0, /=0 (the Tight is off). When e >0, =7, (the
light is on)
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212 Draw a block diagram for the closed-loop traffic signal system described in Problem 1.13.
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When ¢> 0 (> b), the switch turns the heater on. When ¢ <0, the heater is turned off.
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320 Find the transfer functions for the block diagrams in Fig. 3.53
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Section 1.12

127 Reduce the block diagram in Figure 1.224 to the
standard form shown in Figure 1.20b and o a single block
similar to Figure 1.20c.

128 Repeat Exercise 127 for the block diagram in
Figure 1.220,

129 Repeat Exercise 1.2 for the block diagram in
Figure 1.22c.

130 Repeat Exercise 127 for the block diagram in
Figure 1.22c,
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a) See Bxercise 127
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©) See Exercise 129
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) See Exercise 130

® Figure 122 Block diagrams used in Exercises 1.27, 1.28, 1.29, and 1.30,
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27. Draw a block diagram for the water-filling system described in Problem 1.15. Which component

or components comprise the plant? The controller? The feedback?

-y
%a The container is the plant because the water level of the container is being controlled (see Definition
2.1). The stopper valve may be chosen as the control element; and the ball-float, cord, and associated

linkage s the fecdback elements. The block diagram is given in Fig. 2-36.

. Contol Bement 1, Pl et Wt
e[ Somer ]|_Raw e}
0O e |1t [ L
GO

Feadback Bements

Fion, Cord,

aad Asosnted

Cinkage
Fig. 2:36

‘The feedback is negative because the water flow rate to the container must decrease as the water level
rises in the container. .




