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Py = vapor pressure of the fluid, absolute Example 1:

inlet pressure, absolute

1 = outlet pressure, absolute

Example 1,
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Inlet pressure of a particular fluid handled is 30 psia, outlet pressure is 20 psia, apg Vilpaor
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psia. Caleulate the application ratio and predict the chances of cavitation and Mashing,
Solution:

Given, P, = 30 psia
Po =20 psia
Py =16 psia
We Know
P-P, 30-20
P-P, 30-16

As application ratio < 1, it results to cavitation but no flashing.

Application ratio =

=0.71

Characteristics

* Controller valve characteristic defines the relationship betwe

constant pressure conditions.

®  Quick opening — In this type, the relationship between flow and v

up to 60-70% of the valve opening. After this limit, the flow doe
the valve opening.

* Linear - The flow is directly proportional to {|
relationship, thus, can be expressed as
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en valve opening and How rate o

alve opening is approxintcly o
sn't change rapidly with the o

1€ valve opening for a constant pressure i
astraight line, It is given as:

Where S = Stem position

Smax = maximum stem position,

Q = Flow rate |

Qs = maximum Flow rate



.-

- peentage = Lqual increments of valve
mﬂ”’ "I‘” O il WS of valve movement produce an equal perce |
oy s e nearlv elosed T irhonal to flow thro s valve, Gain i
S when valve is nearly closed and pain iy high when valve is ne; g ety Dol
" alve s nearly open,
100% +
Quick opening
Flow rate
50% ¢
Equal
percentage
L 1
R L]
0% 50% 100%

Valve opening —

o The above Figure illustrates the effect of flow rate on the differential pressure across the control valve.
At low flow. the head loss through the pipes is less (10 psig), leaving a larger differential pressure across
the valve; while at high low, the head loss through the pipe is more (40 psig), leaving a smaller
differential pressure across the valve.

}Fes of Ball:

all Valve

all valves are stop valves that use a ball to stop or start the flow of fluid.

he figure shows the end view of the ball within the ball valve at different stages of rotation.

Jalve fully open Valve half-open Valve fully closed

Fluid passes freely Fluid is partially blocked Fluid is totally

End view of ball within ball valve
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Mast ball valves are of quick-acting type. They require only 290 tum 3 '“'er.mmm
the vahe. Best saited vahve characteristics for ball valves are quick opening apng |. .%‘_
recommended for fully openiclosed operations with poor throtiling c"am!ﬂisiticg h - Ty
walmg with low torque. e
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A gate vahe, or shiice valve. as it is sometimes hnown. 1S OPENS by lifting

rectangular gate out of the path of the fluid. Gate valves are used when a straight-Jine ﬂo‘n:c.fm
mmmum flow restriction are neaded. 1
In Gate vahes the part that either stops of allows the flow through the valve acts somewhy, ke

When the valve is wide open, the gate is fully drawn up into the valve bonnet. 8
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These Valves are linear motion valves with round bodies. They are widely used in indusin =75
fluad.

Because of the globular shape they called as globe valve.

The inkt and outlet openings for globc valves are arr:mged ina way 1o satisfh the flow -
Globe valves are typically two-port valves.
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Jief Valve
Jiel valves are use , " . :
i gdn.l . re used o control excens pressore, Reliel valves are automatic valves used on system
a fines and caquipment to prevent over pressurization,
] sl l“IL: vialves i | il ot et '
' "_1 ke {valves simply Tt at o preset pressure and reset when the pressure drops shightly below the
lifting pressure, '
o They do not maintain flow or pressure at a given amount, but prevent pressure from rising above i
specific Jevel when the system i temporarily overloaded. Inoa poeamatic systen, the reliel valve
controls excess pressure by discharging the excess pas to the atmosphere,

o These are used for automatic release of pas from a hailer,

ofefy Valve:

o Safety valves are used 1o release exeess pressure i gases or compressible thids
Muid system. When toree

o Safety valve also has spring foree counteracting the pressure ereated by the
created by spring force exceeds the spring foree, the valve "pops" fully open and vents e o
are sized in such manner that they have preater low capacity than the souree

o
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atmosphere. Safety valves
which ‘created excessive pressure situation.
e A relief valve opens only as neeessary (0 relieve the over-pressure condition, while a satety valve
soon as the pressure seiting is reached, A safety valve will stay tully open

rapidly pops fully open as
which is lower than the actuating sel poimt pressure.

until the pressure drops below, o reset pressure

ELECTRICAL.ACTUATORS.

Armature Controlled DC Servomotor
Input = ¢, : output 0

Air gap flux ¢ « i
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N1 motor tongue constant
Rack emit « speadd
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Anabysis of armatere loop
Oty = 4y Ry + L(di, o e (4)
A load T, = (AR ¢ i (M
Apphying laplace transtorm
Tals) = Kla(3) LY
Faz) = A1 0 (3) v (D
Eas) - B = LR - ast . (8)
() =0 P87+ ) Q)
We can draw the block diagram as
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Armature reactance

T = §
T = Kitd
Ta =& Ky
« T ™Ky §
Back emf x speed
G x (ddy)
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w,lh'gis of field loop
| er= irRe L (dig/dt)

...... (4)
Al load 3 )
T(s) = WO ) + fo(dOrdy (5)
Applying laplace transform
To®=Kil¢s) (6)
Evs)=Kus)0(s) (1)
E® =& Re+Lpy (8)
T(s) = 0(s) 1Is” + fis) e (9)
fFrom above equation we can the block diagram as
E‘E 1 Is Tn(s) 1 8(s)
R, +Lys| L2 M52 45| T

Ey(s)
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Principle of variable resistive transducer Potentiometer:
Input = xi (displacement of wiper)
Output = e
Principle of operation
e — supply voltage
x, — Length of resistance element
R, = total resistance of potentiometer

(Resistance/unit length) = Rp/Xi

Rn




