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Block Diagram Reduction

Rulée 4: moving a summing point a head of a block
R E ¥ C R G =
] ‘ = T
C

Rule 5: moving a summing point behind a block
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Rulée 6: moving a take - off point a head of a block

R—={¢—c <& R )G ¢

Rule 7: moving a take - off point a behind a block

R——{c >« R~ =
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Example 1/ Find the transfer function between C to R for the diagram below.

Solution
Rix i
=) ={ Cr 5] | rqi5) a :lh-
G; and G; are in series
Hyis)
op», H; and H; and H; are in
parallel
Hyls) e
(@) G, is in series with the
feedback configuration.
hll';._{r'lh] . ['.l'_n,h_lff:hl L)
Ce) _ G,G,
R(s) | 1+G,G,(H -H,+H,)
Hyls)— Hals) + Hy(s) | '
i)
Rix) n R T B LT £y HLI__
| + Gyls)Gals)[Hy(s) = Hy(s) + Hyis)]
1)
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Example 2/ Find the transfer function between C(s) to R(s) for the diagram below.

—Rh- bz‘ G, - Gy | 7y b

Solution

Then move the summing point between G, and C,, to the left-hand side of
the first summing point.

Hy

R C

Apply feedback loop between G4,G,, H;

H;
G |
R GG, C
—l—| e i -
I - G\GaH, G;
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Example 3/ Simplify the block diagram shown. Then, obtain the closed-
loop transfer function C(s)I R(s).

A

R(s) C(s)
e G, r—»—@—» G, (1 e | G, ——
H Hy |
Solution

First move the take-off point between G3, and G, to the right-hand side of
the loop containing Gz, G4, and H,.

Then move the summing point between G, and C,, to the left-hand side of
the first summing point.

o[ G I
R(s) Cis)
%‘ G| oo Gz »%- G; - Gy -




5] Adia o dalal) aui ) ALK

dalud) 3 yalaall C gualall L dria and
23030 Leas arad aa 2021- 2020 (o=l alal) A s )
Hy -
GGy
R(s) G\ Gy . G, G, Cls)
——————— o
l+G[GzH| 1+G3'G4H2
R(s) G\ G, Gy Gy ‘5:3_}
—-—

]+G;GQH|+G3G¢1HIQ—626] H3+Gk626364ﬁ| H2
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Example 4/ Find the transfer function between C to R for the diagram below.

R ¢ i 409 £ oy Tl 746)+ ((
|¢).® |(¢J' 6i6) $) "Mh 6 {5) 5[:].‘ n M-

F(s)

[y(s) =

r@‘-ﬂ

Solution

Move take off point after G2

RS) + V() V(s) 4 X Kis) | |Hils) (1) ((s)
—H ; — (71(5) = - (15[ :
I R 29 |+ Gy(s)Hy(s) g
79) tio)
Vh[\-)

Hys)p




3)1::..9&3\ A u.m.u\

Jaalall 20 ) 2

dalud) 3 yalaall C gulall Glidh duria sl
3 gana dana aad aa 2021- 2020 (o'l alal) A s yal)
Vi(s) | Gils) C(s
GI(.\)G')I.\'} : - +1 b —— : —...( )
“ (1(5) 1+ Gy(5)Hals)
Hp_i.\')
Gy(s)
Hi(s) =
AR | G4(s) C(s)
y 4 4l 13 |
G1(5)GH(s) (— 1 : -
fl:[.‘i) | + {‘IS(\')HS(.\')
F>(s)
t Hl('n) -
G|l:1]
R(s) G1(8)Ga(s) Va(s) |7 1 (5(5) Cls)
—_— »- ‘ - + 1 L -
]+ G_]{.’le_*_(.S‘) t G|{.“|‘]G:(.&')H|{.‘i) \(r_:(‘)) )(] "'G_:;L\'}H‘;(.\‘J)
R(s) Gy(5)G3(s)[1 + Gals)] Cls)

[1+ Gy(s)Hy(s) * Gy(s) Gos)H ()] [1 + G(s)Ha(s)]
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Example 5/ Find the transfer function between C to R for the diagram below.

Hy(s)
Minor loop
R (s) E\s)| . - ‘ 3
(§ 2y G,(s) | " E(s) G, (s) | E,(s) Gy(5) ‘E‘un G.(5) | C{(s)
\ Major loop  Intermediate loop |
’ \ H,(s) - |
| o= |

S H, (5)

—_—

| Hy(s) pe——

|

- : J C(s)
{ G,(s) [———y Gyls)

SR —— |

| “ G,(s) (& H,mwJ |

1‘——« H, (s) L‘ s : J
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R (35) N | * G ~
————ﬂ? ‘(J.;‘f’(l..‘(” — I - : _._(_,"‘_’.-f.l..)_‘_‘L,_l:_(j! - (2;
\?’ | 2 _G.,_(VHG,(\)H,U)
‘ L+ G,y(5) Gyls) Hyls) ,
——‘l H,(s) ‘:‘f— J
R(s) G (8) Gy(s) Gy(s) Gy (s) Cls)
L +Gy(s) Gyls) Hy(s) + Gy(s) G (s) Hyls) :
1=
H,(s)
R(s) G,(5) G,(5)G,(5)G, (5) C(s)
_*u e el 4 SSN | »

| I+ G,(5)G,y(5) G, (5)Gyls) H,(5) + Gy (5)Gyls) H,y(5) + (i\(sl(i,qs\H‘;s_)
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