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Topic: Interacting and Non-Interacting System, Closed loop

system, Block Diagram, Controllers, Transient

Response of closed loop system.
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. Determine the transfer function H(s)/Q(s) for the liquid-level system shown i
Resistances Ry and R; are linear. The flow rate from tank 3 is maintained con

n Fig. P6-1.
. . stant at b by
means of a pump; 1.e., the flow rate from tank 3 js independent of head h.
poninteracting.

The tanks are

FIGURE P6-1
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e g —reeaa s AL LUULL LWL GO G LULIVUUA UL L,
4. (a) Find the transfer functions H,/Q and H4/Q for the three-tank system shown in Fig. P64
where H,, H3, and Q are deviation variables. Tank 1 and tank 2 are interacting,
(b) For a unit-step change in g (that is, Q = 1/s), determine H3(0) and H3(), and sketch
Hx(1) versus t.

CI—* i l Ay=1
| — —::_ E:__J:E::—;'
- - h;
R,=2 R2\=I2 ‘
Tank 1 8 Tank 2 ¥A3=05 E‘
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6.6. In the two-tank mixing process shown in Fig. P6-6, x varies from 0 1b salt/ft’> to 1 1b salt/ft>
according to a step function. At what time does the salt concentration in tank 2 reach
0.6 Ib salt/ft>? The holdup volume of each tank is 6 ft>.

3 ft*/min
X l

Tank 1 Tank 2

FIGURE P6-6
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7.1. A step change of magnitude 4 is introduced into a system having the transfer functio

Y(s) - 10
X(s) st +1.6s+4

Determine

(a) Percent overshoot

(b) Rise time

(¢) Maximum value of Y(¢)
(d) Ultimate value of Y(¢)
(e) Period of oscillation
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A step change of magnitude 3 is introduced into the transfer function

Y(s) _ 10
X(is) 252 4+035+0.5

7.15.

Determine the overshoot and the frequency of oscillation.
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7.11. In the liquid-level system shown in Fig. P7-11, lhﬁ.dc"iatio" in flow rate to :}he first tang
is an impulse function of magnitude 5. The following data apply: Ay = 1t°, 4, < A, <

2>, Ry = 1 ft/cfm, and Ry = L.5 ft/cfm.

Q1) = 5&(1)
e
—_ —— —
hy
Ry
Tank 1 * A,
= L. J—
== |-=
hy
R,
Tank 2 ) As
— =
- h;
Constant flow
Tank 3 Q
FIGURE P7-11

(a) Determine expressions for Hy(s), Hy(s), and H3(s) where H,, H,, and H; are deviations
in tank level for tanks 1, 2, and 3.

(b) Sketch the responses of H (t), H (t), and H3 (t). (You need show only the shape of the
responses; do not plot.)

(c) Determine H, (3.46), H, (3.46), and H; (3.46). For H, and H;, use graphs in Chap. 7
of this text after first finding values of zand ¢ for an equivalent second-order system-
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