VALVES




Valve:

Any Device for closing or
modifying the passage through
a pipe, outlet, inlet or likely to
stop, allow or control the flow
of a media.




[ Valve cost is upto 20 to 30% of the piping cost
for a plant, depending on the process; and the
cost of a given type and size of valve can vary
100%, depending on its construction.

[ Thus the selection of valves is extremely
Important to the economics, as well as
operation, of process plants.

[ The size of a valve is mainly determined by the
size of its ends, which connect to the pipe.




CLASSIFICATION OF VALVES

ISOLATION

REGULATION NON RETURN SPECIAL PURPOSE

GATE VALVE GLOBE VALVE MULTI PORT VALVES

BALL VALVE NEEDLE VALVE FLUSH BOTTOM VALVES

PLUG VALVE BUTTERFLY VALVE FLOAT VALVES

PISTON VALVE DIAPHRAGM VALVE FOOT VALVES

DIAPHRAGM VALVE PISTON VALVE LINE BLIND VALVES

BUTTERFLY VALVE BALL VALVE KNIFE GATE VALVES

PINCH VALVE PLUG VALVE

PINCH VALVE




Based on end connections

SCREWED ENDS

SOCKET WELD ENDS

FLANGED ENDS

BUTT WELD ENDS

WAFER TYPE ENDS



CAST IRON

DUCTILE IRON

BRONZE

GUN METAL

CARBON STEEL

STAINLESS STEEL

ALLOY CARBON STEEL

POLYPROPYLENE

GLASS




Based on operators

Hand lever

in Ball and Butterfly valves

1

Hand wheel

in Gate ,Globe and Diaphragm valves J

Chain

Gear

Powered

Electric

Pneumatic

| Hydraulic I—

Solenoid

Wrench

for small Plug valves

|




VALVES:

Basic Parts:

1.Body

2.Bonnet
3.Stem
4.Disc
5.Seat
6.Port

7/.Seal (includes Gasket,
Metal Bellows)
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Body:

--The Body & Bonnet houses the stem.

-- Selection of the material to fabricate the interior of
the wall body is important if the valve is used for the
process of chemical.

--Some Valves may be obtained with the entire interior
of the body lined with corrosion resistant material.




Bonnet:

[ The Bonnet is a part which is attached with the body
of the valve. The Bonnet is classified on the type of
attachment as Bolted, Bellow, Sealed, Screwed-on,
Welded, Union, Pressure Sealed etc.,

Stem:

0 The Stem moves the disc.

0 In some valves the fluid under pressure does the
work of the stem.




--There are two categories of screwed stem.

(a) Rising Stem:

Hand wheel can either rise with the stem, or stem can
rise through the stationary hand wheel.

[ The Hand Wheel and the stem are in the same
position weather the valve is opened or closed.

0 In this case, the screw is inside the Bonnet and in
contact with the fluid.




DISC, SEAT & PORT:

[0 The part directly affecting the flow is termed as Disc
regardless of its shape.

0 The Non-moving part the body bears is termed as seat.

0 The port is the maximum internal opening for flow.




SEAL:BETWEEN STEM AND BONNET:

-- Gasket is used in between a bolted bonnet and valve
body.

-- Metal Bellows where high vaccum or corrosive,
flammable fluids are to be handled.

-- Flanged Valves use gasket to seal against the line
flanges.

-- Butterfly Valves may extend the resilient seat to also
serves as line gaskets .




Based on the shape of the port these valves can
be classified into,

(1)Reqular pattern:

0 They have plug ports generally rectangular in
section and have area substantially equal to full
bore of the pipe.

[ Face to face dimensions corresponding to gate
valves.

(3) Venturi pattern:

0 They have reduced port area.Thus producing a
venturi effect to restore a large percentage of
velocity head loss through the valve and produce
a resultant total pressure drop of relatively low
order.







_ [l Operator: This is a device, which opens or closes a
valve. Different devices are available.

It is used to actuate the stems of small
butterfly, ball, plug valves and cocks. Wrench operation
is used for cocks and small plug valves.

(2) Hand Wheel: It is the most common means of

rotating the stem on the majority of popular smaller
valves such as gate, globe and diaphragm. Hammer
blow or impact hand wheels that may be substituted for
normal hand wheels, if easier operation is needed but
where gearing is unnecessary offer additional operating
torque for gate and globe valves.




ELECTRIC

GEAR OPERATED

HAND LEVER




(3) Chain: It is used where a hand wheel would be out of

reach.

0 The stem is fitted with a chain wheel or wrench (for lever
operated valves) and loop of the chain is brought within
one meter of working floor level.

These are used to reduce the operating torque.
For manual operation, it consists of a hand wheel
operated gear train actuating the valve stem.

0 As a thumb rule, gear operators should be considered
for valves of 350 mm NB and larger upto 300#, 200 mm
NB and larger upto 600#, 150 mm NB and larger upto
1500# and 100 mm NB and larger for higher ratings.




Model 520-316
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¢ 8 Pneumatic and Hydraulic: These may be used
where flammable vapour is likely to be present. They are
of following forms:

8 Cylinder with double acting piston driven by air, water,
oil or other liquid, which usually actuates the stem
directly.

8 Air motor, which actuates the stem through gearing.
These motors are commonly piston and cylinder radial

type.

8 A double acting vane with limited rotary movement in a
sector casing, actuating the stem directly.




1 POWERED OPERATORS:

¢ Electric Geared Motor: Geared Motor

moves the valve stem. This is useful

for operating large valves in remote
areas.

¢ These can be used for fast
acting check valves, and with on/off
valves in light-duty instrumentation
applications.




VALVES IN DETAIL:

Gate valve:
0 They function as block valves.

0 75% of all valves in process industries are gate
valves.

[0 Gate valves are not suitable to throttle flow because it
will pass maximum flow when it is partially open.

[ The end flanges can be integrally cast into the
body.(ref:ANSI B16.5 for flanged connections).




0 Also for welded connections(ref:ANSI B16.11 for
weld/screw connections).

OThere are two types of port designs

The net area of the bore through the seat is as
nearly as equal to the pipe size.

The port diameter is normally one size less than
the size of the pipe.
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Gate valve
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GATE VALVE

GATE VALVE
BOLTED BONNET PRESSURE-SEAL BONNET

FLEX WEDGE




Part Name MATERTAL

Eodsy Lrle [AZSE [AZ1Y L2177 WCe | AZ17T WCY [AZ17 C5 4217 ClZ2|A315 CF8 [A3S5]l CFSM|ASSL CF3 4351 CF3HM
TICE LCE mcl

SJeat Bing|&aAl05S [A3IL0 |A1SZE L1523 A152 AlGZ L1582 4152 F304|4Al82 F3ile|hlS: FI04L|ALSZ Fila

LF2 Fi04d Fi04 F304d Fi04d Fi04

WMedge Lrle [AZSE [AZ1Y L2177 WCe | AZ17T WCY [AZ17 C5 4217 ClZ2|A351 CF8 [ASS5]l CFSM|ASSL CF3 4351 CF3HM
TICE LCE mcl

Srtem 4152 |AlSZ |AlSZ2 Fe|klS2 Fe |AlSE AlG52 Fo |AlS2 Fo |ALGZ F304(|AlS: F3lea|al52 F304L|AlSE F3la
Fa Fi04d F304d

Eonmet 4193 [AZZ20 [AL95.B7|(4193.Ele|al33.B1le |A1953.Ble|Al93.Ela|&A195.B7 £1935.E7 £1935.E7 L193.E7

Eolt E7 L7

Eonmet 4194 (A194d(Al19d. SH|A1953.2H |4l94, 2H A194.SH |4A194.2H |al%4 ZH £194. 2H £194. 2H 4194, ZH

It =H

Gasket Atainless steel and graphite spiral wound

Eonmet Lrle [AZSE [AZ1Y L7217 AZ17T WCE |A217T CH |AZ17Y Cl2|4A351 CF5 |A351 CFSM|ASS1 CF3 4351 CF3HM
TICE LCE mcl Ca

Eackseat [|A18Z. |A15Z. |AlS2.Fo|AlBE.Fe [AlSZ.F304|4Al82.Fe |AlGZ.Fo (Al1S52.F304|Al82.F3la|AlS2.Fa04dL|ALGE. Fila

Bushing Fa Fao4

aJtem raphite

Packing

Lantern L1522 (Al (AlLSZ.Fa|hlssd Fe |Fls2 Fl152 F& |4AlS82 Fo |&182 F304(Als: Filea|aAlsZ F304L|AlS8E F3ila
Fa Fa Fi04d

Pin Carbon steel

Gland 4152 (Al (AlSZ Fol|khlsSs Fe |AlSZ Fo (ALSZ Fo |4AlS2 Fe |A351 CF8 [ASS5]l CFSM|ASS1l CF3 4351 CF3HM
Fa Fa

Gland 4105 [AZ50 [ALOS 4105 AlOS AlOS L1005 4351 CF8 |A351 CFSM(AZS1 CF3 4351 CF3HM

Flange LFz

Gland 4307 [A307 [Al93 BY (4193 BT 4193 EBY |4Al93 BY |4193 BT |A133 ES 21935 BB 21935 BB L1935 E&

Evebolt B L7

Gland Nut|alfsd (4194414194 ZHALSd Z2H [A19d =H |4194 ZH |Al94d ZH |4A1948 £19485 £19485 41945

ZH




Stew Nut

Retaining
it

Hand

wheel

H.W, Lock
It

Carbon Steel

Ductilelion or Steel

Carbon Steel

4216 TCE

Carbon steel




BALL VALVE:

0 Ball valves function as both block valves and flow
regulating(special design) valves.

0 Quarter turn positive shut off valves.

0 Suited for conditions where quick on-off and/or
bubble tight shut off is required.

0 Soft seats are usually used only for low temperature
services.

[0 Metal seated ball valves are used for high
temperature services.




0 Soft seats are not normally used for throttling
because of erosion or distortion/displacement
caused by fluid.

[ The Pressure — Temperature ratings are established
based on the seating material.

0 Offers minimum resistance to flow.

Advantages:

1Easy Operation.
1Low torque.

[1Low Pressure Drop.

Economical.
Excellent Sealing.( Used in Vacuum Services)
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-- Two designs are available.

(1) Regular port design:

The port diameter will be smaller than the pipe
inside diameter. Normally the port diameter is one
size less than the pipe diameter.

The port diameter of the valve will be the same
as that of the pipe inside diameter.




PLUG VALVE:

0 Plug valves are quarter turn positive shut off valves.

[ Well suited for quick ON/OFF, AND/OR bubble tight shut off.

[ Not normally used for throttling, because soft seats are
subjected to erosion.

[ Lesser resultant total pressure drop across the valve.

0 In certain designs,a low friction Poly Tetra Fluro Ethylene (PTFE)
is impregnated on the surface structure of the valve plug.




Based on sealing,

Lubricated metal seated pluq valves:

[ The lubrication of the seating surfaces is by means of
lubricant,which is fed into the operating surfaces.




Cross Section of a Plug Valve:




ADVANTAGES OF PLUG
VALVE:

Used in Oil & Gas Industries.
Fly Ash Applications.

Plug & Body Seating Surfaces which are lapped &
matched aren’t exposed to the line fluid, which reduce

the corrosion and Erosion loses.
Fire Safety.

Reduced torque.

Online Maintenance.
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Butterfly valve:

-- They are quarter turn positive shut off valve.
-- Seats are made of PTFE with certain reinforcement.
-- Valves up to 12” are operated with lever.

-- Higher diameter valves are provided with gear unit
and hand wheel.

-- These valves are wear resistant.

-- Elastomers have higher life expectancy
than conventional metallic seated valves
when used in high density mineral slurry
services.

-- Generally used for line sizes >8”.




Shaft Seal

Dead-End Service

Phenolic =
Backed Seat

Mounting Pad

Bronze Bushings

Pinned Disc

One-Plece
Shaft




PACKING

BOTTOM FLANGE
GASKET




WRENCH CONTROLED HAND WHEEL CONTROLED
WAFER TYPE BUTTERFLY VALVES
BUTTERFLY VALVE




GLOBE VALVE:

-- Globe valves are mainly used to throttle the fluid flow.
-- Smaller sizes are hand controlled.

-- Application of larger size valves are limited to bypass control
valve stations.

-- Provide relatively tight shut off.

-- Valve patterns involve change in flow directions.
-- The discs of globe valves shall be flat-faced type,
plug type,ball type,needle type,port type.

[i'!lr-
T

-- Commonly used for pipe sizes up to 8”
-- High pressure drop across valve.




Nam of Part Specificalion . c .
| 1. Body | st | %)
" Wi (u)
2 L ASTM A216 Gr. WCR . — ﬁ =
3. Siem ASTM AIE? Gr. Féa |- - "
4, Disc ASTMAISGr Flaor &
ASTM A216 Gr. WCB or CA LS with N i
suitable seating surfacc. . | e
5, Body Seat Ring| ASTM AI82 Gr. Féa ar : ,"x: f A A
AISI 410 with L = s o A
suilable seating surfsce a|l (2} ' : - A
6. Yoke Rush ASTM A439 Type D2 : D
7. Stem Packing | Braided Asbesios | '
8. Handwhee| S0 lron or Malleable [ron or Stecl — 5 ()
9. Gasket Cormugited Soft Steel L o -
10, Back Seal t
11, Stads ASTM A193 Gr. BT =
12, Srud Nuts ASTM A 194 Gr. 2H i A J

Wherever more than one matenil of construction is specified fora  Valwes with “'U"™ trim will have plug type disc.
companent, the choice of using any one of them is al our oplion,




GLOBE VALVE
MATERIAL SPECIFICATION

Mame of part Specification
Carbon Steel | Alloy Sieel
| Body ASTM AIOS ASTM A 182
Seat hard faced with | Gr, F22
T Bonnet Shelhine # 6o cecal hard Taied willy
cjuavakeni Siclkne # boor
T T T :quhﬂ:r“
3 Yoke Bush ASTM A439 Type D2
4 Disc AISL 410 - Sewt hard Gaeed with
Stellite # 6 or equivalent
5 Stem | AISI410
6 Packing Graphite with Braided end rings
7 Hund Wheel Steel or Ductile Tron or
Mulleable Tron
8 Gland AlSl 410
9 Ciland Flange BS 970:709 M40 COND R

100 Hand Wheel Nut

ASTM A307 Gr. B

11 Gland Stud ASTM A 193 Gr. B7
12 Gland Swud Nut | ASTM A194 Gr, 2H
13 Gasket Crraphite

B-OPEN (APPID )

Wherever mare than one material of comstruction is specifiod the choles oF using any o a1 ou optlon,




» Standard Material Specifications

IdghR

Carbon Steel

Part Name MLATERTALTL
Eody bzl [w352 [ o go 217 217 [e217 [az17 [as1is  [a3s1 [assl a551
WCE  |LCE G Co C5 clz CFS CFEM |CF3 CFSM
Seat Ring A105 |a350 [|alcz a1z |alez  |mlsz  |alez  |mlez  |alsz  |alaz REE
LFZ FS0d F3o4a |Fana |[Fsoa  [Faoa  |Faona  [Fsis |[Fao4al [F3lsL
. 4550 nz17 |azl7 |azl17 |azl7 |as51  |&as51  |ass5l 5551
Lisc AlUs fpa Asld Mol WD CE clz CF& CFEM  |[CF3 CFSHM
alcz |aloz nicz  |alez  |aloz  |alez  |alez  |aloz  |alaz REE
Stem 152 F&
F& FS04 Fe F3o4d |Fe Fe Fso4d |F3ls |F3aoalL  [Fsilst
. nlcz |nloz nlmz  |alez  |aldz  |alez  |alez  |aléz  |alaz REE
Lisc Tt FG Fzoq  [152 TP [pg Fz04  |Fs FG Fz04 [F31s  |[F3o4ar  [Fs3isL
Gasket Stainless steel and graphite spiral wournd
Lzl |a35z nz17 |azl17 |azl17 |azl7 |as51 [&351 |a351 a551
Fonnet WCE  |LCE A2 LT WCLE - o o C5 clz CFS CFSM  |CFs CFSM
Fommet Bolt |B193 |a3z0 103  |al93 |[mlos  |alo9s  |al9s  |[klos
7 L7 AlE3 BY e E1G E1G ElG 7 Ei7 Al BURlss BY
e onner mue P19 [prsaal oo aisa asisa al oo L |iias o154 1sa faisazm| . o
oH SH =H
Fackseat pisz [wlsz | .. g 182 |al82  |slsz  [slsz  |alsz  |alsz  [alsz REE
Eushing F& F0d F& F3n4  |Fs F& Faoa |F3ls |Fanan  [FslsL
SJtem Packing Graphite
ten L1z |aloz |alcz.F6 |aloz  |alez  |aloz  |alez  |wlez  |aloz  |alaz REE
F& F& Fe F304  |F6 Fe Fsoa |F3ls |F3aoalL  [Fsilst
Pin Carbon steel
A3550 A551 |as51  |as5l A551
Gland FlangeWCB [~ 4105 k105 |al05  [alos  falos  [D2° - i o
rLlcz |nloz ni1mz  |alez  |wlsz  |alez  |mlez  |aldz  |mlaz REE
Gland F& F& Aldz Fo . F3n4  |Fs F& Faoa |F3ls |Fanan  [FslsL
Gland A3z0 103  |al93 |[mlos  |alo9s  |al9s  |[klos
S n307 Bl w307 B[ . . . o - 2195 BS|alas B
n1o4a 104 [|aloa |[aloa |alo4
Gland Hut - L1294 4|n194 2H [ - - - a194 5|alo4 slaloa & |alod s
Stem Nut CES000 or A439 DX
Harnd wheesl Duuctile lion or Steel
H.T .Lock




CHECK VALVE:

-- Check valves prevent flow reversal.

-- Typical check valve applications are in pump and compressor
discharge piping.

-- Valves with discs provide lower resistance to flow of working
fluid than those that contain balls or pistons.

-- The later are often used where there is an angular change in
flow stream.

-- Ball and lift check valves are used for sizes 2” and smaller.

-- Swing check and Plate check valves are used for higher pipe
sizes.

-- Major types are as below.




SWING CHECK VALVES:

-=The disc swings freely in the form of an
arc.

--Valve is kept open by the flow and disc
seating is accomplished by gravity and/or
flow reversal.

-- When used in vertical lines the flow should
be upwards only.




SWING CHECK VALVE-WORKING:




LIFT CHECK VALVES:

-- Basic types are piston lift check valve,Ball lift check
valve etc.,

-- Used for sizes 2’ to 2”.

-- Reverse flow forces piston or ball against seat.
-- Used to control vertical flow.




CHECK VALVE

MATERIAL SPECIFICATION

| Numeol Fart

Epeciloin

. By
| 4. Lon

A Disg
| &, Scatning

ASTM | ASTM
| &d16 | AT
| O, WD | GeWCH

ASTM
Al

CrWeo|

ASIM | ASTM
A G| AZIT
Gr.WEB | GrWis
Sldintud' Siaflifealy -

ALST 450

hr:nlul:

ASTM
A 117
Grwey |
b el

| J".'-.I'I-'I.ﬁ. |3 Cir. BT

ASTM A 1 G, 2




Swing Check Valve ANSI Class 150-1500

Bolted Cowver, 3wing Type Disc,
e Threaded Or TWelded Seat Ring
-iT - Walwe designed to A4PI &D
Ll - Walwe tested to ALPT and 4PT 6D and
|

i ?
=

. APT 595

- Face—-to-Face to 4PT ol 4WNST Elao. 10O

— BEF flanged ends to AT Elc. 5

11 9 | — Butt-welding ends to ANST EBElo. 25
[ Li{RF} L1 {2y L2(RTJ)
» Standard Material Specifications
Fart MATERTAL
INEENITS
Eody 016 ERC e e B o177 o177 o177 e B 0515 L3511 S5 1 o551
ITCE LCE TC 1 [LTC & o= Ch cCl= CF&S CFSHM CF3 CFSHM
Seat a105 oS50 o e i e e o e i e e o e i e e o e 0152 O e e
By LFz F304 Foo4 F304 Foo4 F304 Foo4 F3lno F304L F3loL
L= o1 6 FRC e K% o177 o1 7 o177 K% 551 L3581 LS5 1 0551
TCE LCE TC 1 [LTC & IC o Ch cClz CF&S CFSHM CF3 CFSHM
i=c 0l S F = ]Sz i = ]Sz i = ]Sz i = ]Sz 0l Sz i =
Igpih Fi04d Fs04 F304 Fs0O4 F304 Fs0O4 F304 Fs0O4 F3laL Fs04 F3laL
Hinoe 0216 o352 KR o1y K o1y KR 0351 o351 o351 o351
WTCE LCE TC 1 LT & L= Ch Clz CF&o CFEM CF3 CFZM
Hirnoge nl S F = 0l Sz i e 0l Sz i e 0l Sz i e 0l Sz iR S e K =
Pin F& F& F30d Fs0dd F30d Fs0dd F30d Fs0dd F3la F304L F3laL
Gasket Stainlezs steel and graphite spiral wround
o 0216 FORC e 017 o177 o177 o177 017 o551 0351 0351 o551
LICE LCE [LTC 1 [LIC & Loyne= Ch cCl= CFS CFSHM CF3 CF3SHM
Cowver 0195 oS 20 0193 0193 01935 0193 0193 0193 0193
ol I=H0 L7 I=H0 E 1G5 E 1o E 1G5 E 1o =} alss Bugalss By =}
Cowver 0] 9 0] 9 ] 9 0] 9
S SH ] 9 4L2H n19d 4ln]19d 4nl9d 4niaq 4 SH nl19d ZHA194 ZH SH
E+rebholt alas E7Y




THE PRESSURE RELIEF VALVE

osition Open position

L]

r = 1

Drawing and simulation of a direct operating pressure relief valve: left: valve closed; middle: symbol of a direct
operating pressure relief valve according to ISO 1219; right: simulation of an operating pressure relief valve
Description:

The pressure relief valve is mounted at the pressure side of the hydraulic pump. It's task is to limit the pressure in the
system on an acceptable value. In fact a pressure relief valve has the same construction as a spring operated check
valve. When the system gets overloaded the pressure relief valve will open and the pump flow will be leaded directly
into the hydraulic reservoir. The pressure in the system remains on the value determined by the spring on the pressure
relief valve! In the pressure relief valve the pressure (=energy) will be converted into heat.For that reason longtime
operation of the pressure relief valve should be avoided.



Built in confarmance to A=ME Code
Section W, Capacity Certilied by
Malional Baard [Ain, Gas and Sesam™
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Part Name

Body
Bonnet

Dist

Blow Down Ring

Cap, Plain Screwed
Stem

Spring Adj. Screw
Jam MNut

Spring Button {Lipper)

Spring Buttan (Lower)
Cap Gasket

Body Gasket
{2 inlet size only)

Grooved Pin

Wire Seal

Mameplate (not shown)
Spring

Blow Down
Ring Lock Screw

BOR.
Lock Screw Gasket

Material

ASTM B16 H.H. Brass
oB-62 Bronze
ASTM B16 H.H. Brass
316 5t 5t
Brass
3168 5t St
Brass
Brass
36 5t 5
316 5t 5t
36 5t 5t

165t at

Hardened
Stainless Steel

Stainless Steel
Wire/Lead Seal

Stainless Steel
36 StSt

316 585t

316 585t



DIAPHRAGM VALVE:

-- These valves are used for low pressure corrosive
services as shut off valve.

-- These can also be used as control valves.

-- Here the diaphragm moves up and down to operate
the valve.

-- The major parts of diaphragm valves are,
1.Body
2.Diaphragm
3.Bonnet
4.Stem
5.Stem bushing
6.Compressor
7.Hand wheel
8.Bonnet bolting.




1.5 DIAPHRAGM VALVES
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Diaphragm Materials in Diaphragm Yalves

Typical diaphragm materials and their main properties for use in diaphragm valves.

rMaterial Temperature MMain uses

F i

Acids and
alkalies

Cils, fats and
fuels

Butyl rubber 0.6-14 15-350 -22 to 134 - 30 to 90

Mitril rubber 0.6-14 15-350 14 to 134 -10 to 290

Dils, greases,
air and
radioactive
fluids

sbhrasives,
Matural/syntetic|, - 44 15-350 40 to 134 |-40 to oo |2rEwing and
rubber dilute mineral
acids

white natural |, . o 15-125 31 to 134 |- 35 to oo |FOds and
rubber pharmaceuticals

MNeprene 0.&-14 15-250 -4 to 134 - 20 to 90

Matural calor,
food,
plasticizers and
pharmaceuticals

Hydrocarbon
acids, sulphuric
and chlarine
applications

White butywl 0.6-G 15-150

22 to 212 |- 30 to 100

Witon 0.6-14 15-350 41 to 284 5 to 140

Acid and ozaone

Hvpalon 0o.a-14 15-=2E0 22 ta 134 O ta 20 )
resistant

Hot water and
intermittent
steam services,
sugar refining

Butyl rubber 0.6-14 15-350 - 4 to 248 -20 to 120




CONTROL VALVES & PRESSURE
REGULATORS:

-- Control valves automatically regulates temperature,
pressure,level and flow rate for any process variables.

-- The control valve is usually chosen to be smaller than line size
to avoid throttling and consequent rapid wear of the seat.

-- Globe pattern valves are normally used for control and their
ends are usually flanged for ease of maintenance.The disc is
moved by hydraulic,pneumatic or electrical operators.

-- Control valves of globe type which adjusts downstream
pressure of liquid or gas to a set pressure is called as
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SCHEMATIC FOR A CONTROL VALVE ARRANGEMENT

. ™
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/
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Fig shows how a control valve can be used to control the rate of flow in a line.

--Here flow rate is related to the pressure drop across the sensing element.
--The controller receives the pressure signals,compares them with the
pressure drop for the desired flow and thus if the actual flow is different ,it

adjusts the control valve to increase or decrease the flow.
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IN THESE SCHEMATIC DIAGRAMS, THE DISC IS SHOWN WHITE,
THE SEAT IN SOLID COLOR, & THE CONVEYED FLUID SHADED.
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SPLIT-WEDGE GATE

ANGLE GLOBE

BALL CHECK

FINCH

SINGLE.DISC
SINGLE-SEAT GATE

NEEDLE

FLUG or COCK

PRESSURIZING FLLND

“Cantral saat it options

SOQUEEZE

STOP CHECK

TILTING DISC CHECK




ADVANTAGES DISADVANTAGES
GLOBE —
] L_L Best shut-off and

reguisting CRAracteristics

High head loss

Quick acting.

Straight theough flow

Temparature limitations on
PTFE sleeved vaives and

need for attention to lubncant
in lubricated vaives

Quick acting.
Straight through flow.
Easy operation

Temperature limited
-by seating material

. Quick acting. " Metal to metsl sested type does
: ' - Good requisting . not give tight shut-off.
- BUTTERFLY - characteristics Temperature limited by sesting
. Compact rnatanal on resilient seated type
GATE .
igh gh Stow acting. T
. .
s sndiess. wompers -
4 ‘—"\,.'.J"— Ul Positive shut-off on oy ‘.’:‘:;:m.d
SR o N ' dirty fluids
- S\
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VALVE SELECTION PROCESS:

-- The steps that follow provide a general procedure for selecting
valve components,

1. Determine operation-on/off, regulating, special purpose.

2. Determine type of conveyed fluid-liquid,gas,slurry or
powder.

3. Determine nature of fluid:
Oil,Drinking water, Nitrogen, Gas, Air.
Acid,Alkaline.
0 Hygienic services: Food,Drugs.
Suspension of solid particles in the fluid media.
4.Pressure and temperature of conveyed fluid.

5.Method of operating stem: consider closing time.
6.Cost.

7.Availability.
8.Installation problems:Such as welding valves into lines.




VALVE SELECTION BASED ON SERVICE

flow

WValve Type Duty Service
Globe 1. Controlling flow, Starting 1. Gases and liquids free of solids
and Stopping flow 2. Vacuum, Cryogenics
2. Frequent Valve opcratlon 3. Critical service
Piston Same as globe 1. Fluids with solids in suspension
2. Gases, liquids, Vacuum
Gate 1. Starting, Stopping 1. Gases, liquids, Fluids with solids.
( Min Pressure | 2. Infrequent Operation 2. Vacuum, Cryogenics
drop ) 3. Knife Gate — Slhurry, fibre, powder granules
etc.
4. Corrosive.service
Ball 1. Moderate throtthng 1. Gas, Liquid, Vacuum, Fire safe
( Quick 2. Flow diversion 2. Cryogenic - :
Opening ) 3. Starting and Stopping 3. Non — abrasive sl;urry
SELa Y 4. Corrosion plus Pr/ Temp
Plug Same as ball | 1. QGas, Liquid, Vacuum = i
( Positive Shut LR 2. Sticky fluid service, corrosive’ service
1 Off) 3. Abrasive & Non-abrasive slurry
Y Bt | 4. Sanmitary handling of pharma and food stuff
Butterfly 1. Start/ Stop 1. Gas, Liquid, Vacuum, Where low pr. Drop
( Not Bubble 2. Controlling Flow is needed
tight ) - 2. Slurries, Powder, granules
3. Sanitary handling of pharma and food-stuff
Pinch Same as butterfly 1. Liquid, Abrasive slurry, Corrosive
resistance
2. Powder, granules
3. Sanitary handling of pharma and food stuff
Diaphragm Same as butterfly 1. Gas, Liquids which may carry solids
2. Viscous fluids, Vacuum, Dry media
3. Abrasive slurry, Sludge, Volatile service.
4. Leak proof handling of hazardous fluids
5. Sanitary handling of pharma and food stuff
Needle Close Manual Regulation of 1. High pr. Application

Small sizes.




TESTS CONDUCTED ON VALVES:

Hydro tests

Pneumatic Tests

Fugitive Emission & Helium Leak Tests
Cryogenic Tests

Fire Tests

Hot & Cold Cyclic Tests

Seismic Tests
Natural Frequency Tests
Static Load Simulation

Pipe End Reaction Tests




Fire Test

Valve after
Cryog




TESTING FACILITIES:

Cryogenic Test Facility 42” Trunnion-mounted Ball
Valve undergoing Hydro test




TERMS USED FOR VALVES
SPECIFICATION:

It is the maximum allowable sustained non-shock
pressure at the corresponding tabulated temperature

ANSI B 16.34 & ANSI B 16.5.

As per American standard,

Class 150#
Class 300#
Class 600#
Class 900#
Class 1500#
Class 2500#
Class 4500#




Material Standards- ASTM (America Society for Testing and
Materials)

Dimensional Standards-ANSI (American National Standards
Institute)

Adapted by ASME (American Society for Mechanical
Engineers)

The American Petroleum Institute (API) Standards for Some
Commonly used Valves are as follows:

API 6D - Pipe Line Valves, End Closures, Connectors and
Swivels

API 6F - Recommended Practice for Fire Test valves
API 593 - Ductile Iron Plug Valves - Flanged Ends
API 598 - Valves Inspection and Test

API 600 - Steel Gate Valves

API 602 - Compact Design Carbon Steel Gate Valves
API 604 - Ductile Iron Gate Valves - Flanged Ends
API 607 - Fire Test for Soft Seated Ball Valves




The American Iron and Steel Institute (AISI), Standardsfor Some
Commonly used Valves are as follows:

American Welding Society (AWS)
American Water Works Association (AWWA)

These Standards refer to the piping elements required for low
pressure water services.

These are less stringent than other standards. Valves, Flanges etc.,
required for larger diameter water pipe lines are covered under
this standard and are referred rarely by the piping Engineers.

C-500

C-510:
C-504:
C-507:
: Swing Check Valves 2” to 24”
C-509:

C - 508

: Gate Valves for Water and sewage system

Cast Iron Sluice Gate Valves
Rubber Seated Butterfly Valves
Ball Valves 6” to 48”

Resilient Seated Gate Valves for Water and sewage




The Manufacturers Standardization Society of Valves and Fitting
Industry - Standard Practices (MSS - SP):

In addition to the above standards and material codes, there are
standard practices followed by the manufacturers and are
widely used.

The most Common MSS-SP standards referred for Valves are as
follows:

MSS - SP - 42 : Class 150 corrosion resistant gate, globe and check
valves

MSS - SP - 61 : Pressure testing of valves

MSS - SP - 67 : Butterfly Valves

MSS - SP - 68 : High Pressure off seat butterfly valves
MSS - SP - 70 : Cast iron gate valves

MSS - SP - 71 : Cast iron check valves

MSS - SP - 72 : Ball Valves

MSS - SP - 78 : Cast iron plug valves

MSS - SP - 80 : Bronze gate, globe and check valves
MSS - SP - 85 : Cast iron globe valves

MSS - SP - 88 : Diaphragm valves

MSS - SP - 108 : Resilient seated eccentric CI plug valves




BRITISH STANDARDS (BS):

The following are some of British Standards referred by Indian
Manufacturers for Valves:

BS 970 : Steel for Forging, Bars, Rods, valves steel, etc

BS 1212 : Specification for Float Operated Valves

BS 1414 : Gate Valves for Petroleum Industry

BS 1868 : Steel Check Valves for Petroleum Industry

BS 1873 : Steel Globe and Check Valves for Petroleum Industry
BS 2080 : Face to Face / End to End dimensions of Valves

BS 5150 : Cast Iron Wedge and Double Disc Gate Valves for general
purposes

BS 5151 : Cast Iron Gate (Parallel slide) Valves for general purposes
BS 5152 : Cast Iron Globe and Check Valves for general purposes
BS 5153 : Cast Iron Check Valves for general purposes

BS 5154 : Copper alloy Globe, Gate and Check Valves

BS 5155 : Cast Iron and Cast Steel Butterfly Valves for general
purposes




BS 5156

BS 5160
BS 5163
BS 5353
BS 5433

BS 6755

: Diaphragm Valves for general purposes
BS 5157 :
BS 5158 :
BS 5159 :

Steel Gate (parallel slide) Valves for general purposes

Cast Iron and Cast Steel Plug Valves for general purposes
Cast Iron and Cast Steel Ball Valves for general purposes

: Flanged Steel Globe and Check Valves for general purposes
: Flanged Cast Iron Wedge Gate Valves, smaller than 2”NB
: Specification for Plug Valves

: Specifications for underground stop valves for water
BS 6364 :

Specifications for Valves for Cryogenic services

: Testing of Valves
BS 6759 :

Safety Valves




INDIAN STANDARDS : Bureau of Indian Standards (BIS)

Unlike American Standards, Indian Standards cover Dimensional
and material Specifications under the same Standard Number:

The following are some of the commonly referred Indian standards
by Piping Engineers:

IS 778 : Specification for Copper Alloy Gate, Globe and Check
Valves

IS 780 : Specification for Sluice Valves - 50 NB to 300 NB

IS 2906 : Specification for Sluice Valves - 350 NB to 1200 NB
IS 4038 : Specifications for Foot Valves

IS 5312 : Specification for Check Valves

IS 6157 : Inspection and Testing of Valve
IS 10605 : Steel Globe Valves for Petroleum Industries
IS 10611 : Steel Gate Valves for Petroleum Industries

IS 10805 : Foot Valves

IS 11790 : Code of practice for preparation of Butt welding ends for
valves, flanges and fittings

IS 11792 : Steel Ball Valves for Petroleum Industry
IS 13095 : Butterfly Valves

DIN standards of Germany and JIS standards of Japan.




ERECTION TIPS:

Gate/ Globe Stem to be erected in vertical direction to
avoid the chances of leakage.

Check Valve to be erected in Horizontal and according to
the flow of direction marked in the valve.

While lifting Higher size Gate valves, Integral By-pass
lines should not be used for lifting purpose.

If Valves are tested with water, Valve internals to be dried
by Nitrogen/ Air.




Quality needs:

ISO 9001-2000.

API Spec Q1.

API 6A.

API 6D (Product Specification).

IBR.




IF THERE IS NO P&ID ...

Provide valves at-headers, pumps, equipment, etc., to ensure that the
system will be pressure-tight for hydrostatic testing, and to allow equip-
ment to be removed for maintenance without shutting down the system

Provide isolating valves in all small lines branching from headers—far
example, see figura 6.12

Provide isolating valves at all instrument pressure points for removal of
instruments under operating conditions

Provide valved drains on all tanks, vessels, etc., and other equipment
which may contain or collect liquids '

Protect sensitive equipment by using a fast-closing check valve to stop

" backflow before it can gather momentum

Consider butt-welding or ring-joint flanged valves for lines containing
hazardous or ‘searching’ fluids. Hydrogen is especially liable to leak

- Consider seal welding screwed valves if used in hydrocarbon service

—sea chart 2.3 (inset sketch) .
Provide sufficient valves to contral flows




Consider providing a concrete pit (usually about 4 ft x 4 ft) for a
valve which is to be located below grade

Consider use of temporary closures for positive shutoff—see 2.7

Provide a bypass if necessary for equipment whigh may be taken out of
service

Provide a bypass valve around control stations if continuous flow is
required. See 6.1.4 and figure 6.6, The bypass should be at least as
large as the control valve, and is ususlly globe type, unless B-inch or
larger, when a gate valve is normally used (see 3.1.4, under ‘Gate valve’)

Provide an upstream isolating valve with a small vaived bypass to equip-
ment which may be subject to fracture if heat is too rapidly applied on
opening the isolating valve. Typical use is in steam systems to lessen the
risk of fracture of such things as castings, vitreous-lined vessals, etc.

Consider providing large gate valves with a valved bypass to equalize

pressure on either side of the disc to raduce effort needed to open
the valve '







