IJSRD - International Journal for Scientific Research & Development| Vol.

4, Issue 10, 2016 | ISSN (online): 2321-0613

Study of Packing Material used in Control Valve for Fire Fighting

Installation
Subhashis Choudhary! Dr. G D Gidwani? Pulkit Solanki®
PG Scholar Executive Director 2Assistant Professor
123ghiv Kumar Singh Institute of Technology and Science, Indore

Abstract— It is beyond imagination that any matter supply is
being processed without medium like pipeline of different
material and nature so to controlling by means of different
king of valve to regulate same. Valves are the most common
single piece of equipments found in any utility and services
although there are many types, shapes and sizes of valves,
they all have the same basic parts. This paper will review the
common parts of control valve as packing and sealing so as
the functions. The traditional control valve selection process
includes selecting a valve design based on (1) Pressure (2)
Temperature capability (3) Flow characteristics (4)
Characteristics of fluid (5) Material compatibility and other
factors. One such major factor is packing selection, which
has gained significant attention over the years due to
stringent environmental and safety concerns. Today every
industry is concern and wants the lower maintenance and
higher life performance of packing and sealing materials to
minimise the loss and, breakdown and failure related.
Packing’s and sealing being suitable not only for those
applications where the control of fugitive emissions is a
requirement, but also for non-environmental applications
involving higher temperature and pressure like in
petrochemical industries.
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I. INTRODUCTION

Every valve use some form of packing and sealing to
prevent leakage from the space between the steam and
bonnet. Packing is commonly a fibrous material (such as
flax) or another compound (such as Teflon) that forms a seal
between the internal parts of valve and outside where the
stem extends through the body. Valve packing must be
properly compressed to prevent fluid loss and damage to the
valves stem.
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Fig. 1: Valve’s packing

If a valve’s packing is too loose, the valve will
leak, which is a safety hazard. If the packing is too tight, it
will impair the movement and possible damage to other
equipments and accessories.

Il. LITERATURE REVIEW

In past, packing selection was primarily based on process
temperature; that is, PTFE was selected for temperatures
below 232 degree C (450 F) and graphite was selected for
temperature above 232 degree C (450 F). Consideration now
includes the effect of packing frictions on process control,
hysteresis, seal quality and life cycle. Variety of process
application and installation conditions, these variables are
difficult to qualify. A relative packing performance
comparison can be made that provide and engineering
approach to the packing selection process.

A. Study of packing material on the basis of temperature

The temperature of process fluid is most important
parameter which affects the selection of type of packing. It
fixes in fact which material can be used for packing
construction independently from other factors. For example
pure PTFE cannot be used for conations duty when
temperature is higher than 200 C as well as pure graphite is
mandatory when temperature exceeds 250 C. Since in
petrochemical industries fire-fighting installations are
majorly dealt with water based system, however foam and
other compound may give adverse effect during process.
High working pressure (above 100 bars about)
make necessary to select stiffer packing rings which are not
easily subject to be extruded or to be excessively packed.

. Bonnet style
Sldips Plain | Extension | Finned
Gas 0 100 135
Superheated vapour| 0 100 135
Saturated vapour 0 0 0
Liquid 0 140 185
Table 1: Thermal difference between process fluid and

packing
The necessary qualifications of a valve packing for
a control valve are in order of importance as follows:
— Sealing capability
—  Low friction
—  Lifetime
—  Wide range of use
1) Sealing capability of a valve packing is strictly related
to
— The intrinsic characteristic of sealing rings
— The design and construction of metallic parts of
packing assembly
The following factors are particularly important by
the point of view of sealing:
— The proper alignment of stem and metallic parts of
packing.
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— The clearances between stem and other metallic parts
packing. When clearances are very narrow the steam
may be scratched and consequently leakages can
occur; for this reason usually non metallic scrape rings
are used.

— The surface finish of stem and packing BOC chamber
as well as of follower, lantern ring and spacer must be
as smooth as possible.

—  The number of rings which assure the sealing. Reduced
number of rings requires high compression thrust with
possible damage of packing rings (extrusion and over
pack). An excessive number of rings does not allow the
correct compression of bottom sealing rings; these
additional rings produce an increasing of stem friction
without improving packing sealing. The ideal packing
should include the appropriate number of rings in order
to get maximum sealing by minimizing the required
follower compression and stem sliding friction.
Practically the number of packing rings to be used is
defined on the basis of various tests and experiences in
order to reach the best compromise between sealing
properties and friction.

Fig. 2: Sealing
B. Low friction

The packing compression must not exceed in any case the
strictly necessary value to obtain sealing.

The construction using spring loaded PTFE V-rings
avoids excessive compression strength, as the only possible
additional one is caused by the increased pressure of fluid.
The friction on stem is a conditioning factor for the
performance of a control valve as if it is too high the
operation of the complete control loop can be compromised.
The addition of valve positioned will guarantee a constant
relationship between input signal and valve plug position,
but possible dead times in valve positioning cannot be
completely avoided.

The work of research to find out a low friction
packing has caused the wide use of PTFE as basis material
for packing rings (V-ring, braided split, ring etc.) The
following factors will help in reducing packing friction.

1) Material used for sealing part construction.

PTFE has a very low friction coefficient on polished
steel (about 0,03) and negligible starting friction. The
pure graphite has a higher friction coefficient than PTFE

(about 0, 07) and may have higher starting friction when
used in the form of die-formed solid rings obtained by
wrapping up a graphite ribbon.

Temperature limits -°C"® | Maxpressure -bar | vaouum | PH
continuous peak | confinuous | peak | senice | range
0+450 | 20+460 | 150 | 25 [ Yes [2+12
0+400 | 2044250 | 150 | 25 [ Yes [0+%4
45046500 | -200+4650% | 400 | 450 | Yes |0+M4
A00+4210 | 12044280 | 250 [ 400 [ No [0+
Q210 [ 920 | %0 [ %0 [ No [0+%
5044260 | T0++260 | 250 [ 400 | Yes [1+13
0+4+200 | 29+4200 | %0 | 280 [ Yes [0+

200:+4000 | 2204420 | 300 | 450 | Yes |0+14

Packing Type

TFK - PTFE aramid fibers reinforced
TFP - Pure braided PTFE
GRF - Pure Flxible Graphite *
VTC - 25% glass loaded PTFE V-ring "
VTC 200 190 15848-1 Class C cerified”
TLE - PTFE + Graphite - TA-Luft compliant
GLE 200- IS0 15848-1 Cless B certed
GLE 400 - TALuft & IS0 15848-1 Class C
certfied”

Table 2: Pressure and Temperature limits for packing
2) Constructive shape of sealing ring
PTFE V-rings can be manufactured in various shapes and
with different stiffness. More flexible rings cause lower
friction and better sealing properties at low pressures. Pure
graphite rings consist of solid die-formed rings obtained by
wrapping up a graphite ribbon. They have rectangular shape
with different size depending on the stem diameter.
3) Lubrication
Generally packing rings made of pure PTFE or pure graphite
does not require lubrication.
4) Number of rings
A large number of sealing rings should be the cause of the
excessive friction due to an incorrect compression
adjustment. As stated above it is impossible to give strict
rules because of the large varieties of available packing
rings. In general the more the operating pressure increases,
larger number of rings is requested.
5) Finishing of stem
The more the surface roughness of plug stem is reduced;
lower packing compression is required with consequent low
break away and dynamic friction coefficient.

C. Lifetime

It depends upon the wear of sealing rings and stem. The
possible causes of excessive wear are excessive stem
surface roughness high sliding velocity of plug stem,
presence of solid particles, excessive compression of
packing rings. The stem can be scratched by a wrong contact
with metallic parts of packing assembly due to mechanical
misalignments or reduction of clearances because of
differential thermal expansions. To avoid damages of
stem on heavy duty services hardened materials or
chromium plated stainless steel can be used.

I11. CONCLUSION

It is important to recognize that many parameters affect
packing performance and service life. Even if the optimum
design is selected, other factors such as stem finish, packing
bore finish and job site installation practices will have an
effect on performance. Now in this portion we concluded
here the main parameters analyze by as from the study that

— Temperature has significant effect over the

performance of packing and sealing material.

—  Character tics of fluid including water or fire fighting
chemicals and compound give relative diversified
detail.

— High working pressure is most critical element for
performance of packing and sealing.
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