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ABSTRACT: Control valves are one of the oldest valve types used for throttling application for all sizes due
to better controllability and range. There are different types of globe valve available, but for control valve
condition cage and plug designs are widely employed. Cage and design consist of body, valve cage, plug and an
actuation mechanism.At present the globe valves designed for various purposes are of these
150/300/600/1500/2500/4500 classes. Now the requirements of globe valves are to control high pressure and
high temperature, which doesn’t come under these classes. My project is to design and analysis of multi stage
3000 rating globe valve. This project is about to design a globe valve, which can control high pressure required
in the boiler which is used in thermal power plants and in petroleum refineries, which is not under the above
given classes. The 3000 pressure rating globe valve is redesigned and two dimensional and the three
dimensional design software are used to design the particular globe valve and the flow path analysis and stress
analysis is done using analysis softwares.

I INTRODUCTION (CONTROL VALVES)

Control valve are widely used for throttling applications in the process industry for both liquid and
gaseous applications. The main advantages are relatively low cost, linear characteristics and good controllability
and range.

To obtain the required flow and pressure drop characteristics for the valves, different types of internals
were evolved for control type valves. Cage and plug internal is one among them.

At present the available classes of control valves are 150/300/600/900/1500/2500/4500. There is no
control present in the rating of 3000, which is highly required in the field of oil refineries and boilers. The basic
requirement araised for the 3000 rating valve is because to control high pressure and high volume of flow.

My project is to Design and Analysis of high pressure Multistage 3000 Rating Control Valve., which
can be used for controlling high pressure, high temperature, and high volume output, is required.

Detailed Presentation
At present the availability of control valves are of classes 150/300/600/900/1500/2500/4500. There is no error
free design for control valve in the rating of 3000, hence to design the same and analyse the same using analysis
softwares.

* To do flow analysis of the control valve

* To do stress analysis of the control valve

*To do design and and analysis of 3000 rating control valve using valve equations.

*To obtain the required flow and pressure drop characteristics for the valves, different types of part assembly
were evolved for globe type valves. Cage and plug is one among them.

Globe valves are one of the oldest valve types used for throttling application for all sizes due to better
controllability and range.

C

New cage design
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A. Units
Sl units and CGS units are utilized.
C Equations
1. DESIGN CALCULATIONS

o Valve Inlet Pressure - Max : 126 Kg per CM 72
e Outlet Pressure - Max : 119.5 Kg per CM”2
e Specific Gravity -Water 1.
e Operating Temperature — Max : 151 Degree Centigrade
[ ]
1. EQUATION OF CV FOR WATER
e Cv=117V xN el EQ1

Where

V = Maximum Volume Flow: in M3 per Hour

P1 = Inlet and

P2 = Qutlet Pressure.
Cv= 1.17x848x0.5
= 496
= Rounded Value of the above result = 500
Calculated Cv =500
Application of the Valve = Throttling

VALVE BODY SHELL THICKNESS
t=PR/(2SE-0.2P) EQ2

(ASME Reference Section VIII — Division 2 Pressure Vessels)
where

t = Minimum required thickness of shell.
P= Internal Design pressure in psi.
R= Inside Radius of the shell course under consideration.
S= Maximum allowable Stress Value, psi.
E= Joint efficiency for or the efficiency of appropriate joint in cylindrical
or Spherical shells.
Applying values in eq 2
Pressure Inside = 126 kg/cm2
Therefore,

P =14.223 x 126

P=1792

R=80

2SE = 1916

0.2P=358.4

t= 143360 / (1916 — 358.4)
Thickness, t= 92.04 mm
The design is modelled and analysed using software. The software is calibrated using results of the existing
valve details.
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