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Block Diagram Reduction

(Tutorial)

Example 1: simplify the diagram below

R O:‘ G1pG2 »G3T—

Answer

Step 1 - Use Rule 1 for blocks G1 and G2.

The modified block diagram is shown in the following figure.

G1 G2

Y
Q
oo

!
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Step 2 — Use Rule 3 for feedback H with blocks

The modified block diagram is shown in the following figure.

R G1 G2 c

e

I-G1G2H

Step 3- Use Rule 1 for blocks with G3

R Gl G2 G3 c

1+G1GZH

Step 4- Use Rule 3 for feedback line with blocks

G1 G2 G3

I+G1GZH

G1 G2 G3
1+

1+G1G2H
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Example 2: Consider the block diagram shown in the following figure.

simplify the diagram below

1 Gs
R(s)—>®—> G, | G, | 6, | G, > C(s)
>l G
Ho f¢
H, |«

Solution

Step 1 : Use Rule 1 for blocks G1, G2 , G3.

k-
R() G1G,G; [ G, > C6)

Gg

Ho [
H, |«
Step 2: Use Rule 2 for blocks G4, G5 |, G6.
R(s) GGG 1 Gy+Gs+G >C(s)
_’@_’ 16263 4TG5 1Gg

A

Hy

o>
[y
A
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Step 2: Use Rule 3 for feedback Hp with blocks

The modified block diagram is shown in the following figure.

G1G2G3
1 Gt G1G2 G3 HO

R(s)

Y

Gy +Gs+Ge C(s)

A

H,

Step 3: Use Rule 1

Now reducing the two blocks in series:

G1G2G3(Gy + Gs + Gg)

R
s T T

> C(s)

A

H,

Step 4: Use Rule 3 for feedback H; with blocks

Therefore,

G;1G,G3(G4 + Gs + Gg)
C(s) - 1 — G{G,G3zHq
R(s) i i [G1G2G3(G4 + Gs + Gg)
1— GiG;GaHp

| Hy

On simplifying the equation

C(s) _ G1G,G3(Gy + G5 + Gg)
R(s) 1- G;G,G3;Hq+ G;G5Ga(G, + Gs + Gg) Hy

4
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Example 3: Consider the block diagram shown in the following figure.

Find the transfer function.

R—>—®—>—-G1 1G2 — C

Solution

Stepl:

R —&>— ¢ |-~ o — C

Hz -

Srep2:

G1 G2

R —&——=5x — C
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Gc1 G2
+G2H

Example 4

Simplify the block diagram shown in figure below. Obtain the transfer function
relating C(s) and R(s).
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