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Valve Classification Control
Valve

Linear
Motion

diSudlg aulgdly plyasldly wgl=ll juwlxe Jis (Sliding-Stem Control valves) gyl sludl juwlxo -1
awlyelly 08Il Lo Jie (Rotary-Shaft Control Valves) lgallygzadl juwulso -2

WUMulti =Turn Motion

v'Gate Valve

v'Globe Valve

v'Gates

1. STEM OR SPINDLE. 2 HAND-WHEEL.
3. GLAND. 4 STUFFING BOX & PACKING.
5. BONNET. 6. GATE & SEATS. 7. BODY SEATS.
5. BODY.
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v'Ball Valve
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Seat Stem \/‘ Disc in Closed

2nd
Offset *
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® For volumetric flow rate units—

=9

® For mass flow rate units—
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NeFp /(P, — Py
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Abbreviations and Terminology
Symbol Symbol
Cy Valve sizing coefficient P1 Upstream absolute static pressure
d Nominal valve size P2 Downstream absolute siatic
pressure
D Internal diameter of the piping P- Absolute thermodynamic critical
pressure
Fa Valve style modifier, Py “Vapor pressure absolute of liquid at
dimensionless inlet temperature
Fg Liguid critical pressure ratio factor, AP Pressure drop (P¢-P5) across the
dimensionless valve
Fy Ratio of specific heats factor, AP sy | Maximum allowable liquid sizing
dimensionless pressure drop
Fo Rated liquid pressure recovery AP maxiLpP) | Maximum allowable sizing pressure
factor, dimensionless drop with attached fittings
FLe Combined liguid pressure q Volume rate of flow
recovery factor and piging
gecmetry factor of valve with
attached fittings (when there are
no attached fittings, FLp eguals
F). dimensionless
Fp Piping gecmetry factor, Qmax Maximum flow rate (choked flow
dimensionless conditions) at given upstream
conditions
Gf Liguid specific gravity (ratio of T1 Absolute upstream temperature
density of liguid at flowing (degree K or degree R)
temperature to density of water at
607 F), dimensioniess
Gg Gas specific gravity (ratio of w Mass rate of flow
density of flewing gas to density of
air with beth at standard
conditions(1}, i.e_ ratic of
melecular weight of gas to
melecular weight of air),
dimensionless
k Ratio of specific heats, x Ratic of pressure drop te upsiream
dimensionless absolute static pressure (AP/P1q).
dimensicniess
K Head loss coefficient of a device, xXT Rated pressure drop ratio factor,
dimensionless dimensionless
M Mclecular weight, dimensionless Y. Expansion factor (ratio of flow
coefficient for a gas toc thatfor a
liquid at the same Reyncids
number), dimensionless
N MNumerical constant Z Compressibility factor,
dimensioniess
-,1 Specific weight at inlet conditions
v Kinematic viscosity, centistokes
1. Standarg conditions are defined as 60°F (15.5°C) and 14.7 psia (101.3kPa)l.
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4Kl gui 9 S DR 2,10
pneumatic system 4Ssla sill 4 slaiall <l <

Final
Filter

Air Tank

 ———

Filter/Regulator/
Lubricator

Air Compressor -~

Timer Drain ‘

Valve

Oil/Water
Separator

G eiaall Jic) e sl Uil (555

¢lsgdl Oha——Air tank .1
Jae Laall- Compressor .2
Ll Jhie-Instrument air regulator .3
Ljly Jbe pli-Filters .4
Pneumatic Cylinders adlsell cllshal .5
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Single acting cylinder :Jxill &olaf clighal  3.1.1
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double acting 3.1.2

Double Acting Cylinder Jaal 4Ll 43 ghacdy)
Gladl sla) 3 Jleadld ady 58 Jad Clilghaad 4y
Blasl clishadl ST o clilghal) o3 aais 5358l
(Jadll AflE Llghanl 3 LU Gy b J<all

tlaag it e clilglandy) oda (ggiag

Pisbom o .4
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\
—_

R

Position Indicator

Travel Stop Cam

Spring Cartridge Pack

-
L — Piston Ring
r Piston Guide
Pneumatic Pon

Travel Stop Adjusting Scraws

— Piston
OQuiput Shaft
Body —— Output Shaft Bearing
Pistaon Seal
End Cap Integrai Porting
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Schaltstellung 90° switch position 90°
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Diaphragm control valve

sl o) 3a) (e Al Cua J V1 g il e puanall ol IS

Aiama ddinia ol g daed oy (Al oLaall 5l (5 1) o) GaY 3 aaf aadiun g8 5 (Diaphragm Casing) Gl sae
Cua daclal) adimall g 31 Ao Jabiy (53 Ja griaall o) gell Joa sl anid e (5 5ia3 5 jaall 038 5 ( Diaphragm Plate)
1a Jiiiy  Jaloaall ) sell Jaian iy (3l Ao Tanad) abiaal) e 43 5l 5 sy oy ,SilSon a e ) Taaal 138 J sy
e Jim el (valve stem) pssall (luo ) su & g g &ty o (31 5 (Stem actuator) Jadiall Gl ) o 5al)
(AsSlae) Ualray o 58y (3 ddimaay Jasi o (SPring) w) aa s Gl ) adlial | usall aus (8 (plug) B3l g 5
O (yoke) JV dala (travel indicator) 4S s G clllia ax g LoVl ania g (I 30 sale ) 5 Jadial) (Blad o 32l olasl
c sl Ll aa sall Gt Sl j85 4 S 8555 punall g

. Loading Pressure Connection
. Diaphragm Case
. Diaphragm

. Diaphragm Plate
Seal Bushing

. Actuator Spring
. Actuator Stem

. Spring Seat

9. Spring Adjuster
10. Stem Connector
11.Valve Stem
12.Yoke
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NO & NC valves Air to open &air to close 5.11

DIRECT-ACTING _— REVERSE-ACTING

FIG 1-7 FIG 1-5
) dada FIG 1-7 & WS Air to open | (direct acting) 4l Jadall cewd B Luillh AW 0 elsgl) Joagi 4aid (o< Loxie
normal-open | oLl i

normal- FIG 1-5 uSe ik 53 51 AIR TO CLOSE ) (acting reverse) 4l Jadall camsd (33l Jandl (ya dasdll cilS 131 L

close

dmuhﬂ\gunedﬁughyj

g bl gl o)Ll 25ag adie alls b 4d) ixy 14 (normal-close N.C )dadally (el prenad 95 o) A Clipdaill (mny 82 Jlie
i) g olsl Jia phaalislgall o Laliall eyl anlall (50 Gunall (Blinw sliygSl jiae 5l elsgdl ras

83 ol jlecall dalad) 500N - ) i uall g o i) olual duadddl) A< i)
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Valve failure mode

Fail open Fail closed
' (or) i (or)
FO FC
Fail locked Fail indeterminate
' (or) i | 4
FL
Fail last/drift open Fail last/drift closed
E | 3 (or) E i 3 (or)
FL/DO FL/DC

FC fail close 3l Jib 4 fail-open FO qidll &b o 381 6

Bale 1aa los) 2 . abewal) 7k ¢ elsgl) aang) Jadall 5L olad s (s Laie 4 ey (FO) ) Jadl) xie
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£

". AIR TO OPEN il ¢lsgll' of " 3MeM oyl

ol (S V) coladaill e V38 A8 0 die Jelin o) e Y alewall of ey fail last ol & il
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— I M .

) Manual
Crank Crank Harihedze
Stem Sterr

Maotar —
Gear Assembly Sear Assembly 1
| {{‘/—“ r“"\l s
] Clutch 1]
| Dirive Stemn anc Cirive Stem
_— I'U WOrrmgear Ull
— Dirive Stam
= Sterm

Motor coupling engaged (left), handwheel gearing disengaged
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Multi turns e
wol=lly dusiudly algdl juwlxe Jio (Q._t__wi_)“) ahsll )=l Gl Gulxel) cuwlio a5y 360 (o iSI Glalll yasie U2 go

Activator
(handwhee))

Sland
follower

Disc

(aa) Closed

Non-rising Stem Gate Valve

rotary motion valve :Partially turn
831, 0y3=dl, alyall julse Jie (duglyl) duilygadl aSy=dl wld juulsel) cuwlio a5 90 (o Jsl wlalll (WS> J2uine g
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Types of Valves: Ball Valve Construction ﬁ

~

Basic Ball Valve Construction

OPEN CLOSED
..... B stem
[]Ball
[ Body
B Seals

| — .

Flow Passes Through Bore in Ball

° AUMA Riester GmbH&Co.KG.
D-79379 Miillheim

= SA 07.2-F07

 Order No: 12345678 P [14] N

No: 0514MD12345 dailall dgzll pul 1
n: 32 1/min awiball 4g=ll glgic .2
e T close: 10-30 Nm NE ;3

=i open: 10-30 Nm bl 4
= Lubr: F15 IP68 [10] cayeill 08y 4
o Temp: -40°C/+80°C .- . dl sl 5
ohgMdlacrw 6
Sl ol=il o oyl pie glai .7
ousuidll 83lo ggi 9
dloxll g4 .10

i ganall doumall )yl d5ys 1
Jresll (b s Lylisl dizoy (Sey 12
Jresll (b Cuus Lylisl dizep (Sey 13

6.3 Valve name plate

Jassall b o) 1)
oSlSall Josisoll aS 815 Sy dvg) 2]
ol [3]
Iyl b i) 4]
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Electrical
connection

Fieldbus
connection

Actuator controls

Manual operation

Electrical Motor j\
Actuator " Gearing

InstrumentationTools.com

Valve attachment

olaziwl a3 151 V] diloss oSon V5l d>g) e HgSaall IP... qlaxl g4
J8 anwlio OlaiNz>g Olng

= Lubr: F15 IP 68
ys)

Temp: —40°C/+60°C
@ ()

\ -

ui..'lz‘,.“ Jl.uu.“ LL!.“ SJ\J\‘J\ .ua.d\ d)adlb G,Um‘ DQAS Lbel.’ﬂ\ KSJ;.M‘



Ml

2 gal) A A gf o i) piilia e Al Jidiall 4 2l gal) ol

A Aa 0 - Al eS Dlaa (igs

Ig

beall )y bes 1

ol dgall dzall ol .2
Dot yall

Stop [2]

N @

(4]

26 olwl o Jusiuill yo¥ pusSll gliao  [1]
Stop Sl zlias (2]
sle obl (s Juseitidll oV puSlli 2lise 3]
YVl zliae [4]
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Figure 3 —In this motor control logic block diagram, the power circuit is shown with blue lines and the control circuit with green lines.

K2
/ —J‘— [Teminal board)
K} u
1 ] 3 phase supply
FEOW 400V BOHE
~ K3 = :Il phaze =uppl
K4 t 220V (2 30V} BOHZ
3] F]
.I.‘l-\._\_‘. N - _o—"lll.
) [\
- Capacitor [Teminal boaxd|
Mot or —
{d} 1 phase svppls
T L= 220W (2307 ) S0OHS
O )
—T] 'Yyt B
A TS +HAT3
l“*—-\_\ E ‘1' L 3 \l E __.-Jll.
Thermal pretecting 1 i i Ty
=witch of motor
| [T} — T
T80 — —
1|
SIEE ErTS3] Auto
LR 1) 7} T
Torgue COoANE D % a1
switch |pg Circuit beard ] . 1oz
= . % B Opan
Trawvel 1imit]®00 4. ]
= input =ignal input signal 4—Z0mA
switch PEF e Td]  ard the output E Inpedance ZE0ML
sl gmal are
I izolated
5 Dutput =sigmal 4-20ms
Fotentiometer Impedance S00AL
B o

sl Jlacall dalal) 3 1aY) - uall G pall g G pdd) olsal Auaildl) 4S id)



A A 0 - Al jeS Alpa (uigs

oSl U2iiedl iclio wislgll bl 6.4

(s o) luilogigllly (s o) Jlgwiledl dusinidl 6.4.1

o ol clilogigl amy oo Jusitll CoMsu Jusi 5l JWs oo Jsuitadl puz (e oo b o (Sl Juseiiatl awilSol jolgr iz
syl JA5 oy

declutching guieil c¢ls  6.4.2
a1l ooyl Jhady l3g sgaul dasinll dulSe) duwg 3929 go 1Y cuw SV Jsinall oo duyeSUl 43eil 4ds ic

Hlginall Glgi bus 4ol 6.4.3
Limit switch jiuiygw Ciad Giyb oo daleq caldl ais lguine baps

loall dosill lisbg glall o miall plai) el gog sic 4lS Giyb e duyaStl 6510l aias poii 14> Sy zuilio b
W3 Jus el lgule

Colhall gyl s aulsel  6.4.4

oyl s

el dogs o 18T detiall digllball @yell days oS I3 Jas aiy Cuy Bailiyo dbws oy ejell gliser Jediall 11937 oty
) uyes)l ymall ali iy V iz Jsuinall agle bgnasll
shear-pin s jwSl aly ge puizmall 2o Jsuinall by iy Uzl Jsuivall (e blasl) juSiy 1l oSilSae Joz dazg Al o

traveling time  gl2ll o ziadl (o) 6.4.5
pS=i ) gubi JS s cunliall Jsinedl jlizd lldg puuzell ol @lelly zisl) al>yll oy Jsivel) (WISUI (ojll 19325 Caz
Slasgll Guwlisdl Jueindl jay 38 ol tadolxdl )Lzl oV (... sl o oSxi-Sgiuall (o

sl Jlacall dalal) 3 1aY) - uall G pall g G pdd) olsal Auaildl) 4S id)



A Aa 0 - Al eS Dlaa (igs

wyeSl Jsinadl J5ls Sllasdl glgil

Torque protection

50 3135 5l 2187 g LSulias Byl S0 ailas e il lang Sulsall ol £l ol oo aulas b

owxall lgde pleall dasdl) laidbg zgouall o 1Sl pic dasd) juuzell Jguog dic duygSIl 8yl Zidy pgdi dolS iy
Sy Jus

Motor over heating protection thermal

6.4.6

6.4.7

oyeS)l ymal) dlydl alasdl

Sl oyl 20 Wlsill dlogall dilsall iyl oo pricenme by oSl Jsiiall dpme Slils b Eoige Juoss abs
il gl duusiy)l aols blis dass Jyza s tle Jaszs sl 15i8lisS)l ilo go lgily o dbaill oing
Ll 8503 o il wilg yzall 8yly> 8505 (o dyxall dlosy pgdiy (el yxall )l daus e pawniy dyxall e

oSl

T2 MOTOR
Z,i)'n_);.'a'n %Lna."'o aae ey ———— M
(S R T3 ' g—-l T3 ’m
SR S e _ﬁ ﬁ\_/ .
. - s
= o3, l'-'.'3c:1 .
Y - ?
| 8
2 g & X 1 9

Ui-'-&}“ Jl.uu.“ a.ela.“ SJM\J‘ -um.an JMU G,Um‘ al,,u! Lbel.’ﬂ\ :\Sﬂ\



A A 0 - Al jeS Alpa (uigs

wyeSl dsiiall J5bs Sblasdl glgil

Over load
a8l yzall In)Lidl dags e )izl wing i jledl (yeSdl )Ll 8505 o yxall dilazd dnygSl 8)510JL asS )i wlng @
i days puai e )il e sy )bl 8auid )5 dg izell go (WIgill duais &)= Dlale SV (o Sy 909

5 bgdw e ol 351 Jax oS 13] caww Y )1601 )15 lgale bavaall dagdll e )Ll saub glas) ds by . y=all
vidng dglegVl U5l ddles dhii Jadi jall o dehhs &g daaiis d)ly=dl Glalall ) gl Gl 83031 oia 345
o Ol ghidiyg dauiyl dwell blai Jasss ixell s (e Jasgy sill )5iSligSUl calo go wlgill Juows dbadl
Sasg ddleo 3¢)36V1 Luio\li hii ygxis reset )j e lhginy asMolg Ll s (b glanVl Cuw d6y20 Ay . &yxall
Syl 8yo Byl Sy 85lel

(over load) s\~ s>

ELECTRICAL &MECHANICAL INTERLOCKS ~ 6.4.8
Sl juSe )9iSligS

Swillao Llsly usgS Jolyil lagin o93g Jsuitall (uyeS! &ixal) GuseSIl Ll slael (b paziy sl GuseSIll geSall ag
il (e deludl oylac juSeq dcbudl wylic olal (b @)=l (e Jguoxl)

REVERSING STARTER S
Short circuit  6.4.9

:(CIRCUIT BREAKER) g8l gblall

o) lasg 39359\ las glules 4 azg1g Joo oe ol desdl wle 81al) Jusiidlly Joall zliso e ojlic 9o o
Jodlly Juseindll aic &Symiolly @il bladl o &)l clabY a5yt @ 1>gig S

g lal) duuiyl GuoMil s Juas clil du yeSUl 8yl ] clabol (xb dossiuall djlsl 830l £of > gblall goi 3o

sl Jlacall dalal) 3 1aY) - uall G pall g G pdd) olsal Auaildl) 4S id)



A Aa 0 - Al eS Dlaa (igs

Ig

ClJJQ\_L.L.Cb q;.gs M e

ol i) (S angll plsill

Jug= dole] @f 435 y0 83)lb dune dbuwly) (Slgyaugll Jilud) &)= sl Wl asuilSuall dslall dyg= e lgil i saizig

Disadvantages
« Expensive

4l gl VI dbuwlgs asSwillue dslb J| S gysugll Jludl lgruwisT Gall &Syl dslo

swulxall st (Sulgyangll ol olgSe 6.5

Advantages ool

« Exceptionally stiff due to incompressibility of liquids

* Used in valves with low rangeability FIU |d - S | . lJl 1”
A.LQ.J J 9_|o.u.|

« Fast stroking speeds P90

« Ideal for safety management systems Cyl inders

Reservoirly=ll

« Large and bulky .
- Complex Instrument oil regulator

+ Require specialized engineering

Filters
solenoid

Actuators

Ui-'-&}“ Jl.uu.“ a.ela.“ SJM\J‘ -um.an JMU G,Um‘ al,,u! Lbel.’ﬂ\ :\Sﬂ\



A A 0 - Al jeS Alpa (uigs

Fluid Cylinders aSwg;sug)l Sllghbuwll 6.6
pdi (Sagg 530y dSy> ol ardiuie s b &Sy> (e Jguamd) doaziuall J=all polic aal @Sg)iell Sllghuwll aei
lodg sy ey ol Slilghuwl

: Single acting cylinders J=all &315V1 &llglauwll Vgl

il gag 35lg olzl o 863 B9 (domi lilghuwl aang

Double acting cylinders J=all aslidl o UlgouwVI Wil
Jeall gl dlghanl b lelos yoyey JSuidly 8392)lg il il ksl (o 263 B9 (o Slilghuwl aang
‘d=all @3Vl dlghbuwll Joc 6,56

ol bow 4lgd Vgog sl 265 868 3. ol dilghuwll [uuSe goaiy dilglhuwll A dxiall o be2insll giloll jgye sic
eVl sl J=ay cazd) dilghunVl GuiSe dg2) A dxiall o bgsaall cloll jgy0 lniil sicg

- d=all @l &ilghuwll Jac 5)S6

bai algi) Vgog « B suuSall olol 39zgall clall 23l plol) dilghunll juse gosiy A dxiall (o bgsaell clodl jop0 sic
cloll [R5l calxl) dilghuwll juiSeo g2l B dxiall o jgyall beiasll clall zlawdl vicg cl3 sy @lghuwll (Su oF colaill
U3 asy @lghbunVl (Sawi o 83g9) ot ailgi) Veuog calzl) dilghnuwll g>lyiis A axiall o ails 39> qall

Directional Valve - Solenoid Type

veck Valve - Pipeline Type

sl Jlacall dalal) 3 1aY) - uall G pall g G pdd) olsal Auaildl) 4S id)



3 = =
2

LoV aalsil

Syl g

o2 Jgiall asloll

Plog eldgyue Dlalb zlizy

VALVE POSITIONER

4 to 20 and HART Communication
Terminal >

Box

— Stem Position Feedback

Drive A
Signal

P PWB S
b EIAENE

uigkj\ Dbl Aalaldl By -uAaAS\ i wall § ) olual L'ql.'m RSJ.&S‘



A Aa 0 - Al eS Dlaa (igs

Positioner JI ay =5

J=oJl 8Ll cuus valve J regulate awuiy zis Joc e Joluedl g jlg=]l 9o
oSl cdgs 10-0 o 20 (JI4 o el (e oylil Guyb e duy oy JSuiu
cold) Jzladl elggdl auus (w0

Elgil 3o I Juesud! 81 Ll pundidg
Q) Eloil 3 (a9
2 bhas clgd dorzimall o)LVl Elyilogy 1

pSil) doasinall o)L VIE/P) :elsloguioysll .2
sisol llio (20-4) cliygS

oSxil) doaxiuell o)LVl :DIGITAL o8y .3
HART,PROFIBUS,FIELD BUS

Qutput 2
-
Cylinder—
Piston
Qutput 1 Range Adjustment Gear
Range Adjustment Lock Scr?'w
Zero Adjusiment Knoby, |

D -'6'6'

d
ol — |
4| ) Follower Arm
5/2 f._.— = \ ﬁ.?,: Take-off Atm
- . A2l
J .7 . -—\..__ o }:-\.._ 1
i | Feedback 5png  J;— | Balcncﬁ""«“‘ﬂo C‘]
MODULE ‘. IJ_' I U Beam 3 P
ignal | | 1
T 3-15]psil L; =
I: I".I /" Instrument Signal Capsule /,/"/ ERR
| o

Pilot Valve Body Pilot Valve Spool

Fig: Positioner Schematic for Air to Open

ui...lz‘,.“ Jl.uu.“ a.el.a.“ SJM\J‘ -uAaAS‘ JMU ‘,Um‘ al,,u! 5\."4,.1.’95\ :\Sﬂ\



Citial) il sl Ma o LEY) s alaRu) (Say
o Ll (s gk e gLl A plaLIY o LYY <)
dlua Jas g o LIAY Jadial) Ao jdlia

w0 li.:“'.'.f‘. e

LOOP cavig TOR
ALTEK Moou.n :sz

8 Valves accessories

Position feedback transmitter 8.1

31 5lsly qaall s @8y2a) Jsiiall gz le Sy ot jlg 00
(%100-0)

vdc 24 - (loop-power) aiyiei ol

dil Cu> (Feedback controller) duuSe &isi pSxio dilios yiny gog adsall ziadl dous sl zgJUl o)Ll dosyg
(input)d Jgzal 8Ll Jiedg (stem) juusedl gluy dagiye (link) duogi JUs (o dbgo gl juuxell dxid sy
8yLilg syl 8Ll w @yadl olg (set point) aaxidl 8)Lil jisis dsgell oSl 48y o doslall oSl 8Ll Lol

(error signal) Unsdl 8yl Jiey Jozll

walls i glCut-off valves 8.2
Solenoid valve ;¢ o)lic 9o

sl Jlacall dalal) 3 1aY) - uall G pall g G pdd) olsal Auaildl) 4S id)



A A 0 - Al jeS Alpa (uigs

ESD JI ooy dingiy doyall zuis loo aclhdil ol valve J) bsodl Juogly pgdy
SHUTT . JI > s FAIL SAFE JI JI &= valve ¢l sy lao emergency shut down
DOWN

BUTTERFLY VALVES

Electrical &Mechanical position indicator 8.2.1

go @lbw gl cizg puuzel) qdiasdl aiall aws Guw
el el s

wd)eS Gle-ais oyl e 8.3

position indicator LIMIT SWITCHES

full open fully close JJ feed back o)Ll Jlw)V Luumell (e @Sy ol

NONC Luoli i e 8yluc 9oy oldl ol of ple aSxill doglaio Gl

Internal electrical wiring LIMIT-SWITCH
TOP

Ne RED
O Ol1|2
c BLACK ol2 -
,(,4«? GREEN 37312
Ne  YELLOW [3r,
\(\\GC WHITE o5 =
BOTTOM No BLUE e
SWITCH
O|7|+
O|s8|-
......... +
isoLenoip r---10| 9|+
\VALVE L ~I0hol&

sl Jlacall dalal) 3 1aY) - uall G pall g G pdd) olsal Auaildl) 4S id)



A Aa 0 - Al eS Dlaa (igs

SUPPLY PRESSURE REGULATORS 8.4
actuator JI Jusiv bhss s 03g=dl clga s sidiiily pgdy

sVl e blasll apVl g3 filter O sgp0 abiodl lin
clogll oo oo asslll Sguily clodl Lund) 131 33919 @aSuilSaell

ﬁttiﬂg -dsy yw u.ls_).l_g elo CJM.;OS 8.5
>l oo cloall 3bas Juogis Elo degu oixiuy

5 ﬁ Slolsd ol by LI

=

Ogall oilS 8.6
eyl g0l ge @l Sguall pasisd) easiuy

"3..)23.‘\ Jl.uu.“ a.el.a.“ SJM\J‘ -UAJAS‘ JMU G,Um‘ al,,u! Lbel.’ﬂ\ :\Sﬂ\



A Aa 0 - Al eS Dlaa (igs

Multi Way Manifold Solenoid valve 8.7
‘;:_)@S J\*ﬂ\&u\yeud\‘_gesaﬁg‘, dﬁ.u‘gi é}LAJ‘ ¢l oa c_ihgiji ﬁfﬂeéﬁugﬁuub G‘)\A..A.“ Jaﬂa‘éb‘xse\amﬁ

diluall dggug Sl sgg aoluwall o9l pasiung

plc 01>g e Syl jol> Jsudge

u-i;lz‘gl\ Sbsall dalaly Y - asall G pall g ) olual YA TgRA]



A Aa 0 - Al eS Dlaa (igs

59_7_).” pavd (oLo.;D 8.8

sl arbis gl 8.9
OMsitel) (wesdl) paxiwadl clggl Gl jw o oSl 0y LS 131 oo

i
shear pin u<dll jlaws 8,10
dg guuxall 0)sl dgemy Jeiiadl by jlowwe o HeSug Syl Jai doghiie o ool aal=ll ga
A o9 puuxell aslizy pic sl (o Mds ST 5550 ol e s aug awols Oblus dsleo
uadll jloe joull i jusSiy deudl sasi

§ i e -

uigkj\ Dbl Aalaldl By -ua.a!\ i wall § ) olual L'ql.'m RSJ.&S‘



A Aa 0 - Al eS Dlaa (igs

Sl Oledsig Oluogi

RECOMMENDED AIR-DROP LINE ARRANGEMENT
TEE OFF TOP TOSUPPLY ALL E

PITCH 11N, PER 10 2 M\.

"SHUT-OFF VALVE

%'@ A é\émmﬂ

AIR TOOL
R REGULATOR

—r

DETAILS OF OUTLET LINE FROMSWLY»U“!

PVC diyo UMogy ONiel) areyall qyiedl OVH wuSyn Syl 39Sl ogy

Agldiall ¢ 3ad) JSU 550 AN a¥) ) gl Jaghad g CBladially slyall aS) 5 adal aaf JSI (550 ) Jae 4d o) ad (g 03 53

FOUR LEVELS OF FILTRATION AND THEIR FUNCTION

Function: Removes water, Function: Removes solid Function: Removes solid Function: Removes vapours
oil and solids down to 3 and liquid particles down to and liquid particles down to and odours including oil,
microns., 1 micron including oil. 0.01 micron including oil. Protection Level: Breathing.
Protection Level: Initial and Protection Level: Protection Level: madical, pharmaceutical,
mandatory for all pneumatic Pneumatic tocls, controls, Spraypainting. electronics food industry.

equipment. motors. and food. Air Quality: 1SO 8573-1

Air Quality: ISO 8573-1 Air Quality: 1SO 8573-1 Air Quality: ISO 8573-1 Class 1

Class 3 Class 2 Class 1

ila gail) ila ghaial iy 3 Jual s g AdliAl) AN ‘

"3..)23.‘\ Jl.uu.“ a.el.a.“ SJM\J‘ -UAJAS‘ JMU G,Um‘ al,,u! Lbel.’ﬂ\ :\Sﬂ\



Glanay o yilazal)

o3eS)l Jsiiral) lguirall algiy pi=ll 2lide oyleo 8.11
Figure 34: Setting elements for limit switching

(1] T | ® — (4] Joo

:;:. {; ol

e

¥ Dsn ﬂ\l'ﬂ\ da m oL @ !
f‘-“-—(’k\‘*\* K 4

R e

(2] 5]

Fic!;ure 34: Settini elements for limit switching

(1] L2l g oplse ;lowo
(2] slel )lgiio algi jugo
3] &=l dhss

bl o)l ghiéall:
[4] 2ia)l ggo oplzo ;Lo
[5] ziall )lguino algi pivgo
[6]ia)l | abns

iall jlguine oo
;W Olghbsl chzl wm lguivell s Jus
- 28l Hlgiine caniiod Ly juuxall ¢y

- suizall §ls pods $lall )siSligSe uixall ity pois aisll )9iSlsS ol oo 35Uy Jiirall (ryeSUl )Ll Juosd i

Slxis O gley 0g8i bolod juuzall 76 aly ol dsyg dcludl ylac (lygd go middl ol oSy ol dlelyo iy

sl Jlacall dalal) 3 1aY) - uall G pall g G pdd) olsal Auaildl) 4S id)



G Aa py - Al S Alua uaige

% el ial)
0= @5 28 dgesll 9%y 13gg d2)> 90 dygly @bl as @i JSuidl LeS dgeell yy=is iz @6 1 uSelpzll drezd Sb =0 @l -
oS ol o b o yuSgu ) lgsial &lgi auilao yy= @i 38 Wby Jawl

bu.olSO el gogll puell pguw oSy iz

i oVl gbsd) ol puai (o zlisedl )b a8 JSuill LS &l Gle Olaall go @il ¥ sgasl agw zlias olS 13l -
gay zlisell dyy (s walsll zliaell 80 w8 w0 — Olxiall go pgull Gillbly (i dgmay Jyxiy zlisell auay

oS ol drosd b gady ogug =il dgac 8)lsh S izl diexd Sl =i @8 -

- alodl g alpi s
Luzs 55350 ol uhedl olsdl bsVg Loy el Gley 08

Olsis SW Loy aialy o — glsdl olar asy -

LSC zlian) dnill cllsg aiall lodio s b daslud] Slghsdl S -

ajadl bua 8.12
(TSO) @l=l pje zlide s

wolball yell Gl puimall by @8 — Ls puumell Gle) ps .1
naidll s sic jlawall )y>g JSidl oS buall agudl caly a8 o =il Jawl heslTSC =l dxis e claall J5sl .2
1z JosyTSC ol o 35Ul 0)uislg das solels pdy @lell goge pe Iy puzall 1313

Sl olygs olssl o aSl g 4

TSO) ziall pic zlids bus

sl Jlacall dalal) 3 1aY) - uall G pall g G pdd) olsal Auaildl) 4S id)



A A 0 - Al jeS Alpa (uigs

TSC bbb Olghs juai guii o
Quarter turn)) glpart turn ziall (WS> Jeuire o @2l ol aiall dous oo 2.
(l=all oglly al Jguogll slhell Rogll) dddls d)laay jlg=ll ess) 3.

gLl dondll Wl iy gl ploband z,ls clyall glg Jymis V uwall plsband s lgilS uiesdll cuils o) .4

Torgque Switch Rotation Limit

Adjustment rotation may be Iimitec, Remove
Cial 1o expose anti-rotation pins. Remove pins
from position 10 and insert into the cesirec
nole.

Figure 33: Torque switching heads
(1]

[1] Torgue switching head black in direction CLOSE
[2] Torque switching head white in direction OPEN
[3] Lock screws

[4] Torgue dials

1. Loosen both lock screws [3] at the indicator disc.
2. Turn torgue dial [4] to set the required torgue (1 da MNm = 10 MNm).
3. Fasten lock screws [3] again.

Information: Maximum tightening torque: 0.3 — 0.4 Nm

w  The torque switch setting is complete.
Example: The figure abowe shows the following settings:

- 3.5 da MNm = 35 Mm for direction CLOSE
- 4.5 da Mm = 45 Mm for direction OPEMN
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Valve Torque Definitions :

BTO = Break to open
BTC = Break to close

MAST = Max allowable stem torque

RTO = Running to open

RTC = Running to close
ETO = End to open

+ ETC =End to close

« Stall Torque = at no speed
« SF = Safety Factor

a) BTO (valve b) RT (valve is ¢) ETO (valve is about
is closed) half open) to be fully open)

« Torque by pass = using starting torque for
fractions of a minute (10-15 sec) before
the allowable temperature rise is exceeded
and rotor or stator damage occurs

d) BTC (valve ) ETC (valve is about f) BTO with double
» 65% <Starting torque £90% from stall torque is open) to be fully closed) block {valveis closed)

Motor Duty Classification

+ moment

] R S e e R T e e R S
»Open close (short strokes ) e b

S2 =15 min 60 Start / Hours

»Open close (long stokes )

S2 =30 min 60 start /Hours

» Modulating Duty (short duty )
S4- 25% 1200 Start /Hours

I

»Modulating Duty (short duty )
S4-25% 1200 Start/Hours
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Output 2
Cylmder ~
Piston,
Output 1 Range Adjustment Gear

Range Adjustment Lock Scrgw

— - Al
Zero Adjustment Knob

| r . » . PIVO? ;.¥:.=~A _;— "
LR =" 6T \®

] o ﬁJ il ) ()]

I I 11| Zero” — A

7\
| — Adjust- ¥ A {|  Follower Arm|
.S/?‘: [F 1 [m'.r." = v"A“‘ \,2: / Toke-off Atm
L ock \ ( P
*“ e ‘]V JKnob | Nowm e e
' T 1 Feedback Speb S ) ~
; P! S see gy ZA 1 Balance O
M,QQULﬁ | LT f(T Beam . e J
S A ||| Signgl\ - J /\ N 52
23 £ r——— = s NG
X ' TIT 3-15lpsi [T ~k
A Nl \ em— (e >
v S ] \ Instrument Signal Copsule .
sT - ‘y .' - — —J ~

Pilot Valve Bod; Pilot Valve Spool
Fig: Positioner Schematic for Air to Open
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Control valve in LEVEL CONTROL

controller

Inst Air
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Entry Point Drainage
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Valve Clarified Water
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Controller
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electric Actuators

(1) Where required, penstocks and valves shall be operated by means of electrically driven
actuators with integral reversing starters.
(2) Each actuator shall be fully weatherproof, and fitted with anti-condensation heater,
upper and lower limit switches, and torque switches ( without including any battery ).
(3) All local controls shall be lockable protected.
(4) Each actuator shall be adequately sized to suit the application with a safety factor, and
be continuously rated to suit the modulating control required
(5) The gearbox shall be oil or grease filled and capable of installation in any position.
(6) Alternative hand operation shall be possible, and the hand wheel together with a
suitable. Reduction gear-box if necessary shall be of adequate dimensions for easy
operation .The motor drive shall be automatically disengaged when under manual
operation.
(7)The operating gear of all penstocks shall be capable of opening or closing the gate
against an unbalanced head equal to the maximum working pressure. Hand wheels shall
be rotated clockwise to close the valves, and shall be clearly marked with the words
‘open’ and ‘close’ and arrows in the appropriate directions. The rims of all hand wheels
shall have a smooth finish.
(8)Rising spindle penstocks shall not be fitted with position indicators, but all actuators
shall be equipped with indicators showing whether the penstock is fully open or closed.
A transparent PVVC cover shall be fitted to protect the thread of the rising spindle.
(9) All operating spindles, gears, and headstocks shall be provided with adequate
points for lubrication.
(10) Extended spindles for all motorized or actuator operated valves shall be provided with
thrust tubes between valve and headstock in order to absorb the thrust in both directions of
operation.
Remote mounted actuators shall be mounted on a floor pedestal, and shall be provided
with drive shafts between valve and actuator units, complete with all necessary
universal joints and shaft support bearing brackets.
Each valve weighing more than 50 kg shall be provided with 2 lifting eyes for
handling by crane
(13) The actuator starters shall be integrally housed with the actuator in a robustly
constructed enclosure to IP 67. The motor starters shall be capable of starting the motors
under the most severe conditions.
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&145 The starter housing shall be fitted with internal heaters so as to provide protection

against damage due to condensation. Heaters shall be suitable for single phase operation.
(15) A separate isolator shall be supplied loose with each actuator. The isolator enclosure
shall be to IP 67. The Contractor shall mount each isolator adjacent to its associated
actuator in a position to be approved by the Project Manager.

(16) Reversing contactors (mechanically and electrically interlocked)

(17) The position feedback signal is usually 4 to 20 milliamps from a transmitter, but it also
can be a resistance reference from a potentiometer.

(18) Valves are controlled through electric actuators of output torque 150% of the torque
required to operate the valve at the maximum operating pressure.

(19) For rising stem applications, the design must allow to remove the actuator from the
output drive without disturbing the function of the valve.

(20) Actuators shall be self-locking.

(21) Torque transmitting housings must be made of cast-iron, except motor housing.

(22) Actuators must not contain any plastic components except of electric connections.
(23) Motors shall be rated for the following duty classifications according to IEC 34/ VDE
0530 for short-time duty (S2-Not less than 15min) according to IEC VD 0530, in case of
electric actuators for open -close duty or intermittent duty (S4-Not less than 25% ED) up to
1200 starts per hour: no of starts depending on actuator size and output speed, according to
IEC VDO530.

(24) Motors shall be designed for 50 HZ

(25) Motor-insulation must be in accordance with IEC 85 class F (155 C).

(26) Adjustment of switches must be without using any special tools.

(27) Protection from extra torques to the valves and the actuators must work in both electric
and manual operation.

(28) In case of need a local control panel it must be supply by the same manufacturer of the
actuator.

Pressure range for pneumatic :4 +8 Bar - Design pressure 10 Bar

Construction — Electric Motor Actuators

1. All electric actuators shall conform to the IEC Standard

2. Power actuated valves shall be furnished with electric motor actuators.
The valve actuators are to be sized for design pressure with flow in
reverse direction plus a 1.5 safety factor. The actuators shall include,
geared travel limit switches, torque limit switches, manual handwheel,
condensation heater, terminals for motor power and controls and drive nut.

3. The motor shall be specifically designed for actuator service. The
motor will be of the induction type with class F insulation and
protected by means of thermal switches imbedded in the motor
windings. Motor enclosure will be totally enclosed, non-ventilated.

T _
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4. The entire actuator enclosure should be waterproof- watertight.

5. Travel limit switches will be provided to de-energize the motor control

circuit when the actuator reaches the limits of travel in the open and

close directions.

6. Mechanical dial position indicator will be furnished on all valves.

7. The motor shall have an operating speed adjustment.

8. In case of installing the actuators in an inaccessible place or heavy valve vibration , the

local control must be mounted separately from the actuator on a wall bracket and connected

to the actuator through cable connection

valve actuator motor must be controlled considering criteria such as:

_valve position

_ torque or thrust output

_ motor protection

_ control system commands

_local /REMOTE control

_operation in both directions (since we want to open and close the valve)

These devices can directly operate the valve. Typical local controls are pushbuttons—

for local open-stop-close control and selector switches—generally for local open stop-

close control or selection of local-off-remote modes of operation.

— In addition to controls, indicating lights are used to designate various actuator status
criteria such as

when:

_open valve position is reached

_ closed valve position is reached

_ the monitor relay is tripped

_over-torque condition occurs

_ the selector switch is in the remote position.

— Alocal-off-remote selector switch is frequently used to allow plant personnel to
select between controlling with integral pushbuttons or remote open and close
contacts. This switch is usually furnished with the local controls

_
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