Types of Valves

(from Fluid Mechanics, by F. White, McGraw-Hill, 1999) |
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(c) Angle valve (e) Disk-type gate valve

Butterfly Valve

» Used mainly for on-off

« Lots of torque needed
for high flow rates

(from Chemical Process Control, by J. B. Riggs, Ferret Publ., 2001)

Cutaway View of Globe Valve

(from Chemical Process Control, by J. B. Riggs, Ferret Publ., 2001)

i e e e

Larger View of Cage

Typical globe valve
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Figure 9.8. A pneumatic control valve.

Close-up of Actuator

Control air (pneumatic)

) Is this:
Spring (a)air to open, or
(b)air to close?
Plug and

Seat go here
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(from Chemical Process Control, by J. B. Riggs, Ferret Publ., 2001)

Valve Designs
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VALTEK

Mark One
Flow Characteristics, Trim Types

Equal Percentage >y

Linear range
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Quick Open e

Quick open plugs are used for on-off service and

are primarily designed lo produce maximum 3
flow quickly. 2 50
&
Quick Open
0 50 0
Trim Types 55 Valve Stroke

Three different trim types are available: Stan
dard full area trim provides maximum Cy with a
removable seat ring. Reduced trim is available
in a wide variety of sizes when lower Gy's and
large bodies are required. Integral trim uses a
special seat machined into the bady and an
oversized plug to provide additional Cy beyond
the capabilities of standard trim.

Mark One valves can be converted from one
trim type to another since all seat rings and
plugs within a given size and pressure class are
completely interchangeable. Integral trim is
avallable by removing the seat ring and by Full Ara Hakinad
changing the plug.

Integral
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Parabolic Quick-opening

C,’s for an Equal Percentage Valve

Table 2.1 Representative C,’s for an Equal Percentage Globe Valve.

Body
Size
(in)

Stem Position as a Percentage of Total Travel

10 | 20 kll] 40 50 ol 70 80 90 100

| 079 | 1.25 | 1.80 | 2.53 | 3.63 | 5.28 | 7.59 [ 10.7 | 12.7 | 13.2

1.5 | 0.80 | 1.23 | 1.91 | 295 430 | 646 | 9.84 | 164 | 222 | 28.1

C, 2 1.65 | 2,61 | 4.30 | 6.62 | 11.1 | 20.7 | 32.8 | 44.7 | 50.0 | 538

3 311 | 577 | 9.2
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96.7 | 140 | 170 | 190

(from Chemical Process Control, by J. B. Riggs, Ferret Publ., 2001)

Valve Design Logic Diagram
Goal: Control g by changing |

1. SAFETY

2. Calculate Ap, required
(may be a function of q)
3
‘ 3. Specify design flow rate (q) ‘

v

4. Does Ap change much
With changes in q?

o~

5. Calculate C,
q=C,f(l) (Ap, /S.G.)°%
a. Ap, may change with g
b. Hopefully Ap,/ Ap, =1/4 to 1/3

6. Plot g vs. | to check linearity of combined system

Answer to 9.4a

a. Del_pv=5
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Answers to Problem 9.4

a Del_pv=s
(ov=158)

- /

c. Del_pv=90
(Cv=142)




