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< Definitions, Applications, and Functions > : /¥ 4ilal)
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5) Common gates
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6) Gate valve materials
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Ll B s 88
Gt 039 turbulent flow Yew! 4ala Jaxia 53 90 turn S -
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3) Globe valve components
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4) Common discs design
83 b pia g Lgie Uiy best function 2 W 3aal g JS o discs I (2 clasaal gl 43
* Plug type disc
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flow rate 1 3_1_adl <y jo & variations dais ¢S Ll addie 02 £ i) -
il

plug 3! J& composition type ! aadics dlliia Y A flow rate ) 4k -
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Jse 8! A2 micro throttling 3 Al & axiicuy 03 £ il -

Aoy b yhua dpud (538 %10 ) %5 4y throttling Jexs A m
needle type J Willa & | 1 ¥
. plug type ) 3 g o pgdl (AG - —— =
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éedﬁu:\bJgjglobevalve_“;\lhgéJ\g@y}‘u&‘gﬂ\- ( .% 1
globe I gd (58 M A a5 on/off service - | \/

498 W L o on/off service Jé& valve v a

5) difference between globe and gate valves
a9 alaadl Alat Jua g0 3@‘;33\ Jal glall ¢l gate ) (A ... gkl ;\Sﬁgﬁ*
cibgun ggd B8] JaIa ailall ol globe ) A ... OlUg s (e edli g Ada g3y S
Gt ot (1)t A2 90 Jerd (ol ) Al (dng g S Le L disc ) s
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@) 02N olaka) aay aShgdil ... dsaldd) AlaY) Lald 4 daadl 028y g

< ball valve and butterfly valve > : 4walul) 48lal)

butterfly 3 z & Wiy ball valve ) z e J5¥) 8 Iada
1) Definition of ball valve

88 Juh e 4cli flow control element J) alea (£ 3 L
Cilabaal) £1 6l ol (1o siina g ... ball valve 4au) 038 Glic g
53 G La 3 34y (g 038 il hollow 4@ (jsSw alasall
P Hila pilall g 7 gika alasall 528 Ay adlall sladl & 68
Jsiha plaall iy 038 gl alaall NA (e iy g

2) Ball valve service
Llaa il AL A gl ) day ju JaliS 3 8 Lgie Al

Washer /—JointBolt
{ ~a . . o G|aﬂd BO“ y\"" Lever
3§ A8 7 gida L) A2 on/off service Jiidw ball valve 4 - \ e ——

Packing
throttling Jarxs (s (A .., A8 Jgdla Washer\g % Si‘em
ball valve J! & (Lés throttling Jaxx (e ball valve <) - 7 i J@_-Seat
seat ) 2 JSLiu Juasas ALy gk 4350 5 5dl throttling Jes sl
. erosion 4ewl Cilill £ (1 £ 58 Jar 03 disc g

: f . . St—0 A
) ) gate I g wall gl Gsdl & aln Lha ball valve ) - M

BU9d du Lo L) 32 rotation 4 a & Al o<l globe
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3) Ball valve limitations
.. blaa S, 132 daga .. ball valve ) L addius Gladie <Nl (o alS0i Ua g
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il PRE L) Juads ¥ 3\,).“.9 4550 A Ay el &‘\LA.“ D high temperature *
seat ) (¥ daly 039 ., alamall Celiy seats I e Jiba 03 &Y ball valve
SR g Adlad) B 1 ad) cila 3 Jaadiady (e Jlad) dagday g3 3 gall g diadilly Jade
plaall el seal ) Ao Jila 02 e dbiis deliy ailal o1 1 high pressure *
& Ak seal ) (Sasd S il of ey, cadl g (5680 qu el Giluansa Glie
Liall A ball valve ) padied cli) Juady ¥ 038 (lde qu il Juany g 4184 (1
_gll.a.“

oS g pddl Ao (piaglaae

83, A Aay quick acting Al L ggdia clalaal) (1a 82 £ 5il) -
$J 055 handwheel ¢85 i 430Uy Al Bale 5, Arg e Job
(IS e aBiral) ) 038 uina

{ 9 ZUad Gha Lgd) Sl laS g cost efficient (1585 L) L) Jaaa -

o A, ¢ alaalld high efficiency OSy low maintenance 5_xS 4ilua
dlle ey capacity ) (laSs =S pressure drop Jery (e

Figure 2.9 Ball Valve _%SJ:\S‘ “-"é KSG ."é J.MJ [ i.’as aw\ OLASJ

@) e b JaSy &ld , butterfly J) 1o & JAx ball valve ) Lali 0a% g

1) Definition of butterfly valve

s 4= flow control element 3! alaa (& B L 8 -
g el A allg ., A0S L3I A ) butterfly JS&
linear Jis rotation Q5<% ball valve

globe ) sl gate I 43 8a i (s 4l body - -
28

2) Butterfly valve service

) pa (las g Jid on/off service (% p@r pa (afiaddd) Jaldi 03 £ odl) -
Aany g A g L) AlS 2 Juid A2y Jid throttling




Al A g8 g disc ) gl S el 2 shaft 25250 O5S8 = oo

Tum

& ol L) on/off service dla & 533 50 gy dpady e
599 & On BB djai 033 54 throttling JUd Y

s well controlled ¢isS: oY throttling ) Ala & - e
_JA.AJQ GT\.-L)A-H: dm., C)SAA LC—..\;L“‘J erOSion M Figure 2.15 Butterfly Valve Components

3) Butterfly valve places
Ll AL gii o Led Baga ga (eSS butterfly 2 a¥ gﬂ\ g dall s eSSl\A LA g
Al b il 8 ) al) Gln 0 (o iy L) Ananaa (158 *

heat I 4akiil (laS g cooling towers L il daldil B € JSdy ardios, *
. exchangers

(el Ao daglaa
. plastics 5| gum rubber (» 4= gias (<4 butterfly valve ) sl seats )

Sealing Line
Bearing
Open

~— Shaft
End

@) oIS Bagad) b JUld ey B GG b dead) Acaliad) ABL) Lald 0%y

< Check valve > : 4azlud) 481a)

1) Definition
) adlall aday dand (1 check valve a1 sl slay) alaa ddalowy -
. backflow sl reverse flow (wSall slai¥) & & oy

Jiidi g backflow b ity A Cilamal) 4laad aaaa -
. handwheel zlias (is automatically

alaall aa £ 038 Ldi3e ) stamping 4l OsSu 0 £ s -

A Ulgla g3 ... alasall o g2 adlall pliy (3000 oladl Lgale 98
non £5a. ass alea i check valve 3a) gl slai¥) alaa
(2 el L g ) return valve

2) Types of check valve




hanged ) W4 G9Sw Wil a1 Swing check valve *
b il el gl olady) B s e adlal) Lal JiBy g dlisc

_ Jadl)

alal) Ll midss disc adddes 08 £ 63 1 Lift check valve *
MMO@Y‘&@#%E“‘MJ@J&\&&M
daie ol dyija B Jaen g pddiey 02 £ 61 . swing type )
1388 g J&I Cpadna g 235 Blad ay B _iia flow rates - 4@ Uil
SSiea g ol ... flow rate fluctuate = 3 AUAN | gamu
swing ) ¢ durability

D 0 4gh aUai daie gl Siaa 02 £ 6lll AMB : B3l check valve *
238 solids 43 kil & dila A adlall Glas g flow rates -
e Uy durability 3 o3 £ sillg ... 83 aUAI aa Jalady £ 63 o]

. swing ) (s Aol Al [ift 3 ¢ e

A lift check valve 3 ¢ 838 4ala 03 : Stop check valve *

E16W) AL T Gl Al g Al 1) Jaghdl) LB adiiein g globe valve
KN g\e

Figure 2.13 Siop Check Valve :.] S‘ .

o ad £ 9 in line s folding s tilting s check valve 3 ¢ (AU £153) 44 -

) an agale Liasti) )

cracking pressure s sasu check valve 2 sais Jaidy ypstream Ul biva J3 -
3) Disadvantages of check valve

. C5ka Y g Jsiha alaall (LS 1) 2aa3 ) cal) (e ¥

. alaall internals 4laial) ) Y anli caruall ¢ *

L DS AlCdia 539 7 sila 94 La L) stick Aasy (San alaall gL disc ) *

AlSdia 599 limitation 138 43le check valve I alaall (0 £ 8 JS *




4) Advantages of check valve
external means ¥ handwheel zlias (ds automatically Jiida 02 g oil) *
fast acting W=ls Js&i (San Al cilalaall (o yiing 03 £ 4il) *
pressure 4 Giluaania (laS g 8 S Allua gliay (a0 g ol *
=S drop
B £ gou a2y (haS g Auaddial) g da yall Jo giadall b adiieay *
=) 9 g."w O
backflow Sk i A claaall &y )5 pal) Alaad] 8 gu 03 £ i) *
£ o) ClewlS 2y 9 3 jUall ¢ 38l A pumps ) Cliidaal) sy addieg *

o) Aadl Jaiall ¢ LY (3835 aday Glde manifold WY gada B adidin *
SEiiall deial

@) e b Dl ... 4 ead) Aagladd) ABla) Liald 005

< Plug valve > : 4ialil) 44kl
1) Definition

flow control 4 gL plug shaped <! (s 4am) ALy alaa oA -
abza A cylindrical sl tapered W) ¢5S» plug 3 ... element
Okl

QoS Adely daadlly . B0 gl AS A (Bash (e il g Jily, -
Clas g throttling (s aaaly Wl Galld Ju88 5 on/off service

. cocks amly g 2a

2) Plug valve operation
... throttling < a3iicy Lt Jut g on/off service 45Uy guba! o Ll gh La 5 -

ailall regulating Jaxi W) dasan plug valves 43 & sS cliphail) (g 8 ol
. gas flow throttling ) & uei¥L




3) Plug valve design

fuel gas piping <! ¢J <lalal desaas plug valve ) -
ClaS g AL Ja giia Lgod AN CiB) gal) pa JulaZiy g systems
. slurry ) g Jalaiiy g Alle e 4408 5 ) ja s 50

Jany San pilall Lpa 25 J gkl on/off service ) sUl b -

Figure 2.17 Plug Valve seats —u dﬁ

Components

seats I (s Aallad) B Al cila o A addiady (e -

2 S Ll plastic coated materials (< 4s gias

) As (Sas high temp ) Gl g Adtad) 31 al) cila )
.plaall £ body 5 plug 2! 2 warping Jaxi s grease
sealing ) (As by o3 lde Al baguall (A aadiedy (i -

erosion (ks Glis throttling ) (2 addiudy (e -

(il e daglae

480 (r ol L) da ) @l e pa i slalatina agd) a9 8al) plug valve ) aliaa
. F

4) Types of plug valve
D Ol (8 il auaiin g alaall amia JA2 Jubrication ) o i) adday
* Lubricated plug valve
= 353a9 JA) (e Jsdla cavity S ... ciaiiall L8 cavity = 293 05Sw plug ) -
.. top ) B 098w 039 il adla (s Aag (55 4ala sealant injection

J aday (s check valve ) s 253 30 O58n cavity ) 2 (Aain sealant
. 44l 3 44 a2 ) sealant




* Non lubricated plug valve
tapered plug 2 ... cavity ) ® <y sleeve 31 ¢ 4ala 393 58 (98 -
19 body ! ¢ dWia¥) aiay non metallic sleeve 1 sleeve ) Ao bray
. plug

5) Disadvantages of plug valve

(Al A G actuate GLés S 868 Zliay -
actuators 4 ¥ NPS4 (s dadall £1 431 (iany -
4alil) dua 0 ball valve ) ¢ A1 058 -
Allad) B jad) il o (B addiadi (e -

6) Advantages of plug valve
U ddasay il 980 2 simple design sins o3 alaall -
i) g g (313 Adgus lalamall (o yiing -

bodyi\d#uﬁmﬂwhgmj T ha) Alaxt (Saa -
sty

Figure 2.18 Plug Valve

low resistance 48 ¢y s<iy adlall alaal) 4a glia -

. sleeve ) uad ¢l sealant (sl &li) JMA e maintained 4lexi (Saa -
7) Typical applications of plug valve

gas services s vapor services -} (& addiey -

natural gas piping systems 2 (& adiiay -

coal slurry 41y mud 15 sewage 4 & Jalais -

oil piping systems I (& adii, -

@) i Db Al ABla) B IS b dead) ALalE)) Adlal) Liald 005y




< Diaphragm valve > : 4xulil) 438l
1) Definition

4l bidy g membrane sl diaphragm 4 aaiiud alaa s -
A Ay, BAY B dle AN adlall B aSady e compressor
Q9S85 4y Ua disc ) ) s compressor 1y diaphragm
N glsil 4dg oS seat ) o) & AN weir b

stem 5 stem slae handwheel ¢& 3_ke daluy alaal) iy -

diaphragm 3! 25> 3« compressor <! iy compressor = J«<ia
Ll

B4 g35 pressure drop 2! Jliu (LS5 smooth gilall 48 sy 03 £ 5dll -
2) Diaphragm valve operation/service

throttling 3 (kS s on/off service ) (2 addiuy clalaall (a0 £ 6l -
O5Sw OhaS g adlall diaphragm ) G2z 439 throttling ) Al 8 AL8 AlSling
S A 58 8 33a 99 flexible

ultrapure ) g« Sy corrosive fluids ) g addiey 83 alawall -
. demineralized boiler feed 2 )

corrosive fluids 13 slurry ) ge addies Glds aaaa 03 £ oill -
. sticky 4lle Lgtia g3 AN adl gl g
Gl GlaS g ALt L grual) Lgnd AN i) B addiicny 00 alaal) -
. alaall Ce Uy flexibility ) Ao i ila Glis ALB 5 ) Al
O Aad (81 liay ddalwy 45Y gas service 2l e addieen 43) 13a ) sgdia 02 alaial) -
da o O |, 4 aSati Ay 3a JulB £ UG ) ad a8 ) ad) A o Ul g Sliay)
58 aa Jalail) B 13 dagea B sl

3) Diaphragm valve components

OlaSy compressor s g 23S seat ) s weir 4 1 5Sw 03 alaall -
. packing 4 (sSn iy stem ) daulud) cligSall Bl g diaphragm




Al adlal) A asaty (lis diaphragm ) A bay M 54 compressor ) -
sl 038 seat ) ¢ weir 4 G9Swy ... Jiliy padid bdl) b Jdla

psBal) (pjugail) gl Jallaal) g LAuSL (e £ gian ¢ $&u diaphragm seat ) -
AibiasSl) o) gall

3

4) Diaphragm valve types

weir 4@ 393 30 (980 Al 03 £ i) 1 weir diaphragm valve *
Jiy seat I ) 82 weir 3 L8 La g9 09 anly caniy 038 lie
diaphragm <) 4é & i AN ddleial) Jlin lasS g diaphragm 2 L
kol Jiy ol

Jd15 weir 4 (95w (e 039 1 non weir diaphragm valve *

Adluca adly AN g 4y 0uD Jua g iy o) Jiy (Lée diaphragm
diaphragm 2! s bl compressors! &) glism (laSg 5 s
o sS Jiby of midy Ul AN Jua g s uS) JSiy

5) Advantages of diaphragm valve

. throttling 3 (S5 on/off service 31 (& addivuy -
1A i oS (S dailasst) 3 gall o glia alaall -

132 13 B8 stem ) (B Jrany A o sl -

cAslall 3 gall gf il gl Saay (e pockets Chisge -

, Aadiall 3 gall GlaS g 5 jhadd) duilasl) 3 gall Caadia alaall -

food I (2 addiewy oS Glis bl & contamination Jexn (e alaal) -
. processing

6) Disadvantages of diaphragm valve
. i draining <! giay (S weir ) -

psi 200 i bl Ay 33 gdaa Bl Cila )39 Jagiua ga Julaiy 03 alaall -
A00F 5.\ A a3 (oabl g




. hydrostatic pressure 3! [ i35 (Sas diaphragm - -
throttling <) g S JSdu addiul ¢l erosion 4y (Sas diaphragm - -
C oS i) gl Lgd Al ga pa (las
. 12 (1) 0.5 (4 NPS (2 82 g3 Clailiiay 352 54 02 alacal) -
7) Typical applications of diaphragm valve
. dirty water 43uiall oliall g 4801 sliat) g ptiicwy -
. air service ! gas service J) ge pdiiuwy -
. corrosive fluids 3 gs (LS s demineralized water <) g adiiuy -
. food processing 3! .25 vacuum systems ! (& addie -
©) b L dlall ddlal) 3 QA | Aealal) A8La)) Uaald &) daad)

< Relief valve > : 5_ilal) 481l

1) Definition

Dl gﬁ LAUAS\ Gl 3 L\S\uﬁ aaaa relief valve A -
gas service 4 2 Gix liquid service <) (4 Lagla 4830 g
Al i ad g

. pressure relief valve 4 1JLaid) PRV = s 02 £ gill -
die pidy 43) dhaidia 0 6S5 Ul 02 relief valve 31 o) Wgd L ) -
& i 3 & gsan (98 disc U ... predetermined Aima 4ad
|| LT eu&.'ﬂ\ b La ;\.:.}:J Jsdta Jundaa g spring o8

.53 relief valve ) g2 AWl A& operating limits




2) Relief valve service

gas service 3 i liquid service ) (& Jaidu 03 alawall -

39 5 b JSda ily 4J) aanaa relief valve <) oY Al 239
high dely Jadl ol lasy .. gmd) Jaadil) Jlall 12 A dala
. discs 19 seats ) 2 S a Jaragd velocity

fully OsSw g2 A 88 A relief valve I @b Wl -
. open position

Lzl fully open position ) ¢ GsS (Al buall (38 -
. accumulation aS)_ill o gacn initial lift off ualld 4yl sie

3) Relief valve components

. A (ubla 038 I8 slivyd alasa (s Apmbadl) il gSal) alina -

A Glasy screw ) (aaly AN sUad O B ke 535 cap b QS -

‘ =~ . lock nut
?J A\ tension JSdu ) 029 spring washer 9 spring 4@ CsSn -
I Inlet disc J‘ "# m.u

4) Discharge and Advantages
Cra (883N gt G Jged) (3 0 580 relief valve ) i Wl -

z Ay Jaaall Ak o) AN warm service § Fra ... ADA
. =8 43 44 very hot

OSls flare drum 1= CsSa relief valve 31 gl 3kl alina -
. atmosphere ) Ao 3 hy A e Jaladl) 8 ()

A g o MU (s Jever Wt (55 relief valve J) g -
CAdlua Al g el ga g alaall

J e JL vkl La 3 jaas reseat 4 o2 eLAa.AS\ @h\a ?M -
spring s bida A Jas a8 dli) yleS g operating limits
. tension




@) @il .., Lol ClAL) S5 A ., 3 pdlad Allal) Lald 008y

< Safety valve > : 5_de 4alal) 4381
1) Definition

biall A cilaly 3 Alaiudd aaas safety valve S -

vapor Jl gas service <) (4 Lala 4834 9 overpressures

deliy il o8 RV () Wi AlSal) || guda o 4 L add g service
. i pain A ga alaalld set point I ¢& 3

Jsgday ., bAl e & Al elall i o gawy safety valve S -
sis i guia el alaall g pressure safety valve s s PSV awby
dha g gl alasall 7 g o Lgde 3 i) gl bl ol set point

. 53l 3 el

2) Safety valve service

alaall £l & 4 31 2 3Y 2a vapor service sl gas service ) ga Jidi 02 £ il
. i A5 liquid service ) ga Jalain PRV ) ¢} dllly (A8 | a0 e daZd 98

3) Safety valve and Relief valve difference

safety valve J) W) liquid service <! g« Jalaiy relief valve ! -
. gas service 1 s vapor I g Jalain

gl & i3l Ay low response time 4d) Jwaiu safety valve - -
relief 3 guse e gas service <) g ilain 039 4oy ily alaall
. 58V liquid service ) ga ualiiy 03 s by Lge iy zadll LW valve

gLy kil | S exhaust port 4 43 jxiu safety valve ) -
4y 043 relief valve 3 (ST 98y safety valve I 8 g il

| gamss safety valve 2 ... 4 9d B Cle yuu 8 S daS 3 s 45) 3 je
. pop off 4s Uiy gidll




4) Relief valve components
CligSally ,,, 038 Jd olin o alawa (of cooliy il gal) (i
atin La (384 relief valve ) ga adlic s AN 55 agh ddlisal)
. plaa JS £l 7 Al jhiy U8 La (g

@) & sld o) Al ARl B JAEE | 5 pde Apalal) Adlal) Liald 0a<y

< Automatic valves and Actuators > : 5_de 4Ll 4alal)
1) Definition

oSl Job Leie LalSH) g 00 flow l.g."\ﬁg.du gﬂ\ Slalaall -
bady Widll B dala o) o] ... Lo aSalii &Y Lge ) gil UL
automatic valves <) aadiuds JAY) (s control Wals

o) zadl i JEIL action AU gl Aray Lgad asalii clic

. throttling Al

Gk (8 (S (Saa alaall e sadliy ) action ) -
ddy k) |, adgall LB operator A (» gile 1L manual
(e automatically W@ asaiiy oli) Lgde al<iiy AN & 4

control room <! (s ... k) operator (S L £

2) Automatic methods

pneumatic lgax :\AIA Ja g4 ., e dlalal) gﬁ eSL"u Olds Z\ﬁuh 1AS 48 -
(e alsia hydraulic method ¢S electrical method W-u! 4ala s method
o blaa 385 L A eld o Jualilly agad Basl g JS

* Pneumatic method

con ARy ke 13K il g £ 98 B S Apeudy b ghudna IS g addieady (g0 ARkl A




23S TOP ) (2 253 9o (58 038 sLiE (5 dala o2 diaphragm I -
Gk ¢ Jid 03 actuator i alasall <l gSa g stem ) (398
 Jily alaall Ml g $LERD & jaa o gid 1 g4

#1508 Clan¥) (pa o Y alanall JiS ol il of Sl (ny -
hiuiay (ana g (398 (s air supply J) SDA (s actuator 4 Jis
alaal) agid 50 stem A& Al gudl o béla aghid || slial) o
air W Aala (pa A 00 £ ggd) - AY) (e 4588 50 A g Jily

. venting

48 g g piston Jids z 9.1 air supply ) aUaS (e Cial Cra JAN &) sl G 9S00 -
. ik alaall Ml g (358 spring g piston ) & s .| spring

L gl o by cild more pressure need (58 Ll addic 03 £ o) -
LoSall g

Jis ball valve 3! s rotary valves ) <l 8 adiin dawd (w02 -
. butterfly valve

vane J\uiﬁéﬁ@d&\d;\;@\aﬂgﬂ@@jjbju\ﬁawééb‘glg.'n,.a.
8 alasal) o g8y g 8 )90 gy Y alasall g8y 028 48Y vane I ¢ 55 actuator
A A ) ) Uy pressure A1 Jgads &l pneumatic ) b Alsall s -
* Electrical method
;\,@adu(‘_;.uxssu\.\m)m)ww‘;s daiady 63 48y yhl) b -
.. ouhaliie Jlaa ALl (ull ga (9 LS 4b e s dllaa gl
Jaal) ‘535.: AlUs solenoid ‘,.\333 Alaxd g 0a clludd) 2AU CIr

Jsag Ad) ading oa allaill g |, gile L A (odial g Ay gud (osibalital)
. o) Jid alaall & jad AilSha ABUT gy sl

Armature

Figure 2.27 Solenoid Valve




&bl || on Ay alewalld action AL o2 solenoid actuator ) A UL (il -
_4\,319éﬁd\ﬂﬂaﬂ,\cﬂligﬂ\ﬁaﬂ\%u}sjoffew\e\gﬁgé},}ﬂ\

motor a\iiuiy il 839 motor driven G55+ solenoid ) & (AU £ g 4 -
. abasall 8 aSaliy 0ag sl ¢S (5L 4lel actuator

* Hydraulic method

gile e b gui aa Jalaly 4] 453 039 hydraulic actuator iy o3 ¢ gil)
. mechanical energy (A liquid 2 Jid J gam 4d) 45 <8 )<y,

oee ikl Ao pneumatic method Jb ¢l o terms 49y 0aS aidia

@ 098w air line A1 g3 4 1 Air to open, spring to close *
. fails in closed position (S alaally .. gl

air line 1 05w 62 Al ¢ Air to close, spring to open *
. fails in open position ¢3S alaally .., 4adll A ¢ g<

o air line A1 O s&% (53 AW : Double acting, no spring *
. sides il jkY) gaa)
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