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Energy Balancing control system
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Abstract

At the present, the process control system is requires fast response with input signal, no
overshoot and easy to use , also this research experiment with energy balancing control system with a
case study of level process.

Energy balancing control system uses the mass and energy conservation law that the inlet
energy equals the outlet energy. So that process variable is under set point , it should add the inlet
energy, but if the process variable is above the set point , it should reduce the inlet energy. Adding or
reducing in this research uses the maximum or minimum opening and closing the control valve, so
that the process is very fast for rise time. Control system will change mode from energy balancing to
PID mode,when process variable is nearly the set point . The initial value of manipulated variable is
formed the calculation of outlet flow, it uses for changing from energy balancing to PID mode

Control valve opening or closing is lost the time and in the process has dead time, also
control valvé opening or closing can not work immediated in the narrow changing that the system
will occur overshoot . We will use PID mode in narrow changing to reduce overshoot . But in the

wide changing, we will use Energy balancing mode in order to get the process faster
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2.3 Proportional - plus - Integral - plus - Derivative Control (PID Control)
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HOAYBIRIA LT EI9 1Y Connecting rod nABUR WA sdud s unndiase
AN18 Connecting rod 921l Movable electrode ﬁﬁﬁgmé msmﬁauﬁwm Movable electrode 1@
UMW Connecting rod 9xshlfszer 4, waz ¢, Wasuulasliie1 Capacitor ves

i 4 v "
Movable electrode i1 Fixed electrode amreadmuniasusmailudae
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[ v y .
nannsUeeesiaam g 2.5(n) vaidl P, = P, 152881 (Gap) et fie

d, = d, = d, varitlouniwudu p, unnnd1 p, use p- P, i Connecting rod infeudi 1 = Ad

Electrode lead

- ‘Hermetical seal

Measuring diaphragm

Fixed electrode Movable electrode

! ‘l'emperature compensation

2 diaphragm
P> {Oe
Connecting rod N Damping gasket
Fill oil g Ceramic disc
Spring diaphragm
Welded ring

Damping adjustment
screw

319 2.5 urasnmdavesdrdannuduaniesudvanuuahFauaud

4—-d2_.

1‘
|

be—n0d

e—P1

el
S

L
' do + Ad

lo

o.
o
1

g

a

—®
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2.5 55U Air purge
o o/ -& ~ d‘d o
UV Air purge (W503snduliiny Bubbler wbe) Wunitalunaieq siiafiimsigiu

! v e - _ 4
11 Suiluszuumsiassduvesveunadviia Hydrostatic pressure Fauaaalugy 2.6

/ Pressurs Indicaror

Holtov fube
i To recorder
\/{keqululor

Air flaw tentral
valve

1

Air supply

- / Liquld

31 2.6 HARITTLY Air purge

Tnsanha

YUY Air purge U52n0UR8 Hollow tube (H38 Bubbler tube) éﬁﬂxgn‘ldm'lﬂ‘lumwz
Bubbler tube szneudas 2 dan  dauusnezgnasediu Airsupply  unzdndaunilaszgnde
8gU Pressure guage Fa9z 19 Tunssuusslfeglugilvesssduveunaa Bubbler axgndeegiiy
Air supply 399z 18 lun1saseaeusannisinavesan Level recorder 92gnABBENY Pressure

A [ Y r 1 A
guage meﬂszﬂwmmm'lﬂamwmum

HANN191191U
die'litiveunad lunrugnieszduvounaidinigadigaves Bubbler mbe auvziva
t 2K .

9ONNNAIUAIIBY Bubbler tube 40T Pressure guage 9¢4H1 “0” 1iles91n Lilinawaudoundy

: R H o A 2
(Back pressure) iilpavinaugnszuwesngusseimanun  iieszAuveunallunmyusiiiuiiu
§as113 InavesauszgaduaInszAuvsIvsANaILATA A UYEANIEATI I INTAIUTEAY
b 4
vounasalnngiluaiudufoundulilf Pressure guage  AmAuUBounduLI NG

d'l a é ar J Y o o o ¥

indeud luuanadegnifuudaldeglugdvesszduveaunar anudwandvesmnaanso
vz 18 Taonsflounamduan hilfmaea (wbe) IfszAvVOIVOUMAIZINIT Head pressure Tu

- d 9 2 a’z J (XY A ° 9 a
meuzivainissdduvesglnsaiiusziuegivauevesraea  tiiesninansyiiliiia
Wesstderteainlfveamarlumeus Wannsodh iy Bubbler wbe ‘lAuazedialsiaw

nasaszgmildazetn Tasvesluafieshmamazeaviefie au uadmnhinlgnsorfuveunas
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Yy P a ey v o sl ul £ 2 v
'lumw:mm:qﬂgﬁcrm:umﬂ&mwmxmu U ANTUDUNGD uTmmu amz'uuaqwﬂm

auAveIvBUN?

y = .
YBAVYDITTUU Air Purge
1 4 ] (K] '
L1ussuuil Pressure guage amsafiasdre 3 luiingendmisdindtszauveamus
] L 4
14 uazannsofisrAads 14 Inadszans 500 Wa (12.7m) 910MIUL

o dy o W a4 a o t Ao 2
2.5!1'ﬂiﬂlﬂﬂ\ﬁzllllulﬂll'lthHﬁJ'Jﬂ?:’;ﬁ'ﬂ‘“ﬂﬂlﬂﬂ?'ﬂlﬂﬁﬂ'liﬂﬂﬂﬁ'ﬂuﬂiﬂﬁﬂﬂiﬂllé’
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2.6 MIIABANMT IHausuIAnNNANIARAI
HanN13 BIRENGHH{Yee Bernoulli 1nd1391 “ Y8t Iuauuy steady (§@51015 Tnaasiuaus
nFenlasunilaiedind q Minasinusudoanudanaudn Velocity head, Pressure head 10z

Elevation head luy)ngavesvissziiusinsi” delugali 2.7

&
e
=h.
)
~

(iio Fluid (Tuveuval
$rimuald v, fis AmiSveq Fluid figa 1
v, fis AT U4 Fluid fign 2
P, 8 A2WAULLY Static TigQ 1
P, e ATWAULLY Static Tigm 2

Z, fis 5v ﬂ‘Uﬂ'J'IIJfN o ﬂﬁﬁuffﬂmwmmma 1

L)

o

z, A8 seRuAIINge & 9aguinatevesiefiyn 2
A ] 1 4' 9/ 1
g fie AnamusuilesninuseIvdndasveslan
1 4
r fis AnlminduMIzvea Fluid
AWANNITVE Bernoulli 1iFsuiiiounya 1 uazga 2 914
v: P v P,
L +21+Z = 2+2+47 vveenn (2°2)
2g 2g n,
A Y .
VINAUNTS (2-2) 1HBINTLAU Z, = Z, uag r, ==, .. 9214
2 2
V-V _ A-P
2g r

.. (2-3)




1°

) . 'i‘
ifissnnanmns nahuniudenies (Continuity flow) dariu P ySinmmis Inaves
[ ¥ v v 3
Fluid fifufuiiniihda o gala o vesvieszAealifnsfiaue wude Ysanamslna o 9a 1 uoz

1 " o H $ o o o W 9
3 2 wwdnadinwiniu fl¥ A, uaz A, fle dufinihdaiya L uazga 2 awd Ay 9214

AV, = 47, e (20)
NAUNIT (2-4) v, = —‘%—-Vz R 2
1
2
P -P
unuauns 2-5)luauns 2-3) w'lA 72 1—[—3’—] =2g£—'——22 reeeen (2°6)
1 r

wid v, = . 2-7)
o ] a o n’: By
Vv, uarnFves Fluid Auesifle Aniudsinums lva Q= 4,7,
AIUUNINAUMNITN (2-7) 4V, = A4, [——— ceeeennn (2-8)

i P -P =AP

$adAsIaIU %2— =4 wld 0=4, e (2-9)

r
1 (1 - IBZ)
wafi ldnnaunts (2-9) um q '?i'lﬂ"manyﬁwinfu Tumadfideauda i Q #ilfesd
#1831 Q NUNGY] ﬁamfuﬁ:ﬁmﬁﬁﬁuﬂszﬁw?ﬁnﬁmﬁ'amﬂmxﬁa‘lﬁ"lé'm Q el
ﬁuﬂs:ﬁwfﬁaff‘lﬁmﬂmsmamﬁumﬁ Coefficient of Discharge
C, = fi1 Discharge 939910113NAQBI / A1 Discharge 1IANGH]
2g(AP)

v
Anfuanms 2-9) Asulmildidu 0= 4,¢,[— oo (2-10)
(1-7)
] 9
q1ueaINaifia Pressure head nlfoumlasvesdaiana 3 uuu Ae 1Jugs, lemda uaves
- Y - a 4 U 3 Y o & ° o
SWa suudwuudugs smfamsnlasunlasedied q demsuduesiia suilunailiifa

o s g 2
ANUAUGYLITBUDINGA
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(3]

3 14
317 2.8 uAAIMIAAAINAUANATBUAIIAN 3 LAY

(M Bugs () flomda (A) BT

1 Coefficient of discharge
voeInadegniarmumieesimandiudg: (e dnuazeziludezii 2.8 yafineaiga
ve3d138n91 Vena Contracta Ai1w0e C, vzuilsnldeulmwdnyuzuaraiusnvesioesiila

Azl 2.9

\uiw/cna contracla

I

Ny

(sharp-edged orifice) (Rounded orifice) Runnihg free Running full

poiAmIUYYOUNY poiNmuvouvy
~————— Borda orifice —

31 2.9
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(fiafi1 Reynold Number tfaou'lifwes ¢, Aeznldoulhae Tasmmzlud Flow d19

szilasuuilasunn

< A o ] A v £ o
- UUBLIUGI matmmzﬂmmmﬂuunm&aswn

N
. fg
-

* t * a/mIIIIIIIIlIIIIIIII‘IIIIII]III//.kﬂ
¥ direction
? ng a1 d A direction}
N i of flow].
L]
d
s e —| Clade
—l A jor —l b
=1
J1# 2.10

= v Y o o =)
D fiD YUIA (b mﬂﬁﬂﬂﬁ‘ll\l“unlﬁzﬂﬁﬂnugi

d fie vuna ¢ ¥se¥BINANAIUALA (Throat) AMABINTT
¥
a=0.25D 84 0.75 D d1M5uvu1a D v89Yi0 4 83 6 1
¥
0.25 D 74 0.50 D d1M31vU1A D v83vie 6 H4 32 113

b=d

il

dn2

32 =
— U3 I
16

C

i 4
d= UIATNUUTIRUOI D

| =

(Annular pressure chamber with at least 4 piezometer vents)

r,=35d093.75d

r,=009137d
o, =21°%2°
o, =51 15°

7Uf 2.11 Hunsluaasnaudniuszning C, fU Reynold number voudugiamgili
o | 1 * [ v 'd Ay J
210 Sasdauves §, dunz D Hezndie 025 81 075 dmivvefifivuna 2 il nlsy

t’l’ 1 ' 1 . 5 . . o [ 1
Fareudunaasinye C, fieitdounlag1étha (Tolerance limit) 9ziMudIf R, AIT9ziiA1
' J v o VD ; 1
qand1 10° Su'll (R Sieagamanededanms Tnagamse R, = —iilesnn Duaz v dlusns
v

>
[ Y

P < os o
#i farly R, Sanlsfummaanuialumslva v)
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1.00 -

0.99

0.98

0.87

0.9¢

0.9%

0.04

P
pu
/ A - o s evmp Qe ampe e —--r——J
T L
Pa 3
4 %
/ 7/
w
ya
/
¥
/
'1
/
4
/
4
s 2 3 6 8 10° 15 2 3 4 s ¢ 8 10°
Ro
P
Jun 211

- uwuilewifa (Flow Nozzle) awiilii 2.12 Wuilesnda

d
=

f13 & B <05)
r,=d

r,=2/3d
L,=06d

P arP<os)
» L d
¢ 1IN 1/8 11 udlBendi 1/2 11

¢, 1nnd1 1/8 103 udrlesndn 0.15D

T
S

» $
iwhgudnan
-e— pipe dia.-D

)
i

]
|

— [

finish ¥mi3ov

a1 B #1 (B >025)
r,=1/2D
1, = 2/3(D-d)

L =10n310.6d w3etlesndi 1/3D

a1 dr1 (> 0.25)
2t Ngnieyna1 D - (d+ 1/8 13)

1, 10031 1/8 13 udilesndn 0.15 D




- uuweeiHa w1 2.13(n) I ANENNIED
o ﬂ [ P ' WH\“Q a I'4 3 v
T Wlerwihuuumoseessia Bevel): elgmlszasinsesnuuuanesnll Wy

eansld ¢, frudsuuasiesluses R, 19 gadedumbhesifasdediszoznuruee

SHaduusiue B dagUi 2.13(v)

awduwufves C, fu R, veavuesiHaszdiuluawgyl uasdeduasumunsni

' v A4 ' M ' 1 A A dd 1 ot
ANIUNINT ﬂa‘lutHLl RD A1 M1 C, ﬂzQQMuunzﬂzﬁﬁﬁ\“]uuﬂ'uﬂﬂilﬂqvw‘ R‘D NN 107

a aa d ' A ' P ' aa v A
B vesseifandvnadnnieiin c, seuthensditudmunuwuil B Ingnirilitumawa

o J 0o o ' - ' ul A \ 1
Sunitalunismsavinaves B hildiAu 0.75 udedlsfam B qa q ezl ¢, wnndh B

o
YUIALAN
1 D and /2D connection p, at D/2
ANLoMENT RoTannuRuA g
(straight pipc) (inlet pressure connection)
. e D e
whofamusldm pz/ T
(outlet pressure connccuon)\..lll g l I 1 [il |
1 ~tte—— 5 OF eD__a-l
. 1
—_— D d
003Wu (orifice)
-
1
e H ¢
17— 1
/L— 1"
o
3191 2.13 ()
0.8
<
0.7 \\
\ .
ooiRmuLUAquinmIIsIY
Q 0.5 (concentric orifices)
<
i
o 4k \
0.3
0.2

0.2 0.3 0.4

0.5

0.8

0.7

6.9 1.0 It 1.2

(v) pipe diameters from Inlet face of orifice plate

N
ALK
5

;ﬂ“?i 2.13 (%)

D

£0g

(’f

J
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13

2.7 NaInuAA (Control valve)

Taota q 1/ luszuunluguues Process 1a q suffudesfinunsalnauguvimiing q
o o . o . £ o & . {
AUAIUA Primary element SUNT £1904 Final control element ¥4A38819¥ UV Final control ez

J 4 d’dyd
aa12delufiife “Control valve”
o 9/ A o & J

Control valve Hmhfinougudasnt lnavesvestualuszuudnldud Steam, Water,
Gas chemical solution 104 Tﬂtl'lﬁ,;‘uﬁ'ﬂlﬂl‘lﬂlﬂ‘li ﬂ’J‘lJﬂllL‘f_lu'lﬂTﬁUﬂuﬁiuﬁa (Automatic control)

mnsﬂﬁm‘uuuam Heat exchanger process 711‘1!ﬂ‘1ﬁ sUUMIUANLLY pneumatlc ﬂwl'ﬂu’l‘l
Control valve 9¢ mwummuﬂnmﬂms“lwmm Steam 11114 Process ety
Process ﬁqmngﬁqwu Taodl Thermometer bulb Hu Primary element mnmmﬂm Controlled

A A i - o/ A ar o’
variable udadanti3a181a014 Capillary tubing 11/s Conroller il Bourdon tube Hudasy
o A = * P . P . I o
Foygufenoufiourniuguiidesnts (Setpoint) M Baffle and jet TuvaiReafiu Controller
Qeiidaudimiathe Eror signal nazvudaiane: edadoeaadunulyd Final contol
[ . ¥

clement 138 Control valve 1ﬁ'ﬁ1ﬂﬁ1ﬁﬂ’mﬂﬁﬂ‘l Manipulated variable {udiififedsuiuves
Steam 93U MARIMAIOTvesgUnseinIunulY Process remnsoiw@oudi Block

diagram muzﬂﬁ 2.14

(°F°SI’L‘°CL0¥§‘#A’§L 01STURBANCES THERMOMETER BULB
1 . PRIMARY MENT
ELEMENT) ( ELEMENT]
INPUT MANIPULATED CONTROLLED ouTPUT
FROCESS
VARIA
CORRECTION/ BLE VARIABLE A
DIAP (T e *—————_\p
APHRAG CLOSED LOUP
OPERATOR |
A OF CONTROL [
OPERATOR) | i
[r————— o m s mm 1
= CONTROL INSTRUMENT 1
AMPLIFIEO—] | | PILOT BAFFLE B0UROON | |
gﬁGmOAR [ VALVE AMNO JET TUBE |
L —
{POWER {EARRQR (RECEIVING ] .
} AMPUIFIER) OETECTOR) ELEMENT) | 1 C“fdlél;r“‘c‘* ’
1
! ERROR SIGMAL 1 IEMT (TRANSMITTING
__________________ MEASUREMENT 1777 feans)
N J o _J
Y Y
COMPARISOM L—SET POINT MEASUREMENT

AND COMPUTATION (DESIRED VALVE)

3 14 2.14 Block diagram resolving parts of the control system

] 1 4
indindTaanesfing Control vaive Humum'bivierliind1 Controller 3egUnsaida
A'l A'l Y a = o LY v o 3
&y o Tuszunienaugu Process ifaaBosnimihuly/ Taosa TulfAaumdegaaauganiu q
1 4 s
Suhiluudas Process 119zdevsnuuuunzdadulaitefionyiiaves Control valve (Type of

Valve), MU (Valve sizing) ,‘lfﬁﬂ‘llﬂx‘l'ﬁ'ﬁ’ﬁ (Materials selection), fnyazns va (Flow
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1 4
charateristic), gauastssinn 499 Actuators (Actoatror selection) , 3101 (Cost), NIRAAWATATI

o o . . o Al As o
pUAPRRAR (Installation & Maintenance) uﬂzﬂaﬂﬂizﬂﬂ'ﬂﬂu 9 ﬂuﬂ')‘]uﬁ‘]ﬂﬂ]ﬂ

2.1.1 Control Valve Bodies

Valve bodics A6 daufivesinafidesmsaugyinaru dludiundnves vaive fezdeq
InFgyAeauAY gungil M3dnnseu (Erosion) M3KATBU (Corrosion) UALBY

{ & o

Valve bodies flfluszuuaruauiinatouyy Swdazunyezlinyusmmzaun
minzauvenisyina Tamia luwiiave Valve bodies slfdumahauawdnyuznsie-ide
[ a o oA 1 9/ Yy 4 A P 9
YeamuAuvesves lva S ndmnudi lursudunifhuuuuasinfeunda-tanuuuaauase
v 4 d
funsindoufianmuadusens

daulnghuuszuumuguiifudauves Control valve 12AAT3I Valve bodies fudiu
1Y Globe valve uatuilagti 8TiuSSminAnfiesnuuy Valve bodies LULDY ieldaiugu

[ = v t-:' L 1 dy
Sas1n15 Inavesvesna finmouyudsiznanas Uil

Globe Valve Body
ﬂ aa % t.:' 2 a a [ Y o @ a ll n’: =l a’/’
shunpuiifionldnndige sedivliauazeinadn q AU SMTUNINMT IMAUUITY
5l Flow-to-close nA12fe tsaduns Inaey Wéudnanda €mmni1d (Seat ring) unz Flow-
P < Y n’;’ o’ o 9 1 [ J 2 o d”
to-open  FAHNWTITIRUYBINTG IMATY szaufudr losor1989n91A112107 FITUAUDE
fonldunni msedusiiefinouauliiedosnmluuuy Globe Suniwmndnyuizyss Port
140 2 uuw fie
. - S - ' & . o
1. Single-port globe valve HI9IFINDNBYIIYUII Single-seated valve Hudnyazues
t-:'day o ' ¢ i a A ' [} 1 1 -
Body FadunmuarimduiisegaAeifevss lnaes IMaruYesI9TENIN Plug A2 Seat 130
\d é =S a v 5 T = 4' d’!
11974 Plug, Cage U0Y Seat  FaliTININUAY (Port) BHIRIIFBAUAYI MIANBUTIVUDIYDI Valve
plug stem ﬂzgnﬂszﬂaaé’wﬁaﬂszﬂmihu'uu (Top guide) M3o/1az AarlszABsaaud1l (Bottom
guide) 3o/nz AaUszABIAIUAN (Bottom guide) SnYalzyes Single-port 92031 (Form) w83

Body UANANAUMABILIL 13U HUY Angle, Split body UaZLUY Y-pattern udu
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3 19 2.15 Top-entry top-guided single seat glove valve

0 L 4 L d 1 4
Taona liivuadaud 1 97 - 16 112 13130 150U Cage-style U53nN8UNY Seat ring UaE
Plug guiding Hi3n¥azA13IMa (Flow characteristic) watouuuldidenld edemsigsinywas
Algelumsthzeinumenunis $1eAens Modify Taensildou Trim eaa-tiu Capacity
flow, Noise, A19@ Flashing U0 Cavitation ueienSouioudy Body du q udiiizmumendi
Py :: 9/ =) A v oW . .

AITARAIA NSO 1F Screw, Flange H39N151¥0UADNU Pipeline
a1l ldnugusasing inastiwseiiies (Throttling) uazldaufideanisilald
aiin (Tight shut off) Tagiluseduanasen valve himmin Sasinssagagaiesnd 0.01% ves

Rated Cv

2 Double-port globe valve 139158nDNBE19MI1931 Double-seat valve 11U Globe valve N%
1 d [ .
BuNFM0L11E 2 A WYY Single-port Vo lnad Inakmaunselvaldvesmudsiuaiie
wos Inarumadudsnanozifausdusinued Inaduusinaves Actator Mlddeufinuing

- :.‘\ J o sl::’ & v d’
484 Actuator N3BIY Pressure W1 Yl AwAswnn ualu Globe valve uuuiivesinaselna
J [l g ° i a a
Judmuusazvansdman  omgiiteohiusdifiasinvesinalnananiedu valve plug
~ a o a @ Y t:l ‘i .Y 5’ Y d'd
wansrndiedulyl Tnaviiliusefiesnsin Acator 1HBAU Valve plug WuNBLRY 9INN1TNI
1 4 )
¥BINIUAY 2 ¥8931 M 1HSAI1N155UINAIWVY Single-port valve ABUTLIM 0.5 % VB Rated
' v [ 4 Ed 13 ]
Cv s nmsfis Ifaundimsrestla lddmiusfudiudshiseudreon
1 4
Plug ¥8d Valvetvuiignnsalyld 2 e ludauodfie Push-down-to-open L0y Push-
i o é % L H ] L]

down-to-close [osuAnduatedmnitauazndumi Seat 20 uAnesududeuniloudadneden
asveudunnyvu  Seat Niunuy Metal-to-metal UTuans na (Capacity flow) Hann
AWV Single port i8Tv1AIIAU 1Y Double-port fausniluiin Port-guide valve plug Tag

a » a T 1] 1 A
19 Port Hiuda1lszaownlaufy On-off Ua Low-pressure iudiulng daudnuuuniiaiiv
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o - 4 -

UL Top-bottom guided 1FAUITLAABINITAIMINBIATIZY FIN1TUTLABUUTIIU Top-bottom
y [] T

guided vvfeamlfidguisaussnidnniumazdmde  Tasiuudavasiivesluadeinaiu

AATTUMALTY Plug 11+ Guide bushing e 1msnasueulufige Plug 8192419 14

2.7.2 Valve Positioner

1. Pneumatic Valve Positioner

o/

Sudgeneud i udyeuanasgiu 0.2-0.1 kglem’ (bar) H3® 3-15 psi oz ded g

vy

'
P
‘lﬂ'ﬂ Actuator
SPAING
CLe
oSy
LEYCR ﬁ_’
CLiwe 1] cCame
SCACWING asscumLy
— 0ETan, of
CLavimg
/ QRIVERS M,
3Toe <catwgde LEREPr a3
P
31U 2.16
o
rLexveg srmnc ]
RELLOWS
SHAFT
{l N
Tt oo caLv
i A V- SCEM
ADAPTER A [f‘_ D "
OPOR MOMING
UANIbe 4 ""'u"l 3 ~sC
:f
et wenere l
nwan:
surfty svere 1] i
o ;L=
INSTRUMINT &7 ng TRUNMENT E'j . RELAY
ereass o~
P2
71%1 2.17
u °
HANNTINTITU

i . a J ° o o o
(il® Instrument signal 1WA 11vi1 1% Bellow vo1ofae8ndulst Flexure spring yuaathl
° 9 a -é’ ° a J 1
w119 Flapper 19141 Nozzle back pressure 4y 114119 Output 494 Relay riytunazduiiu
Output Y84 Positioner 1189 Actuator 1119 Valve stem tn@8U#
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U4 2.18

amgdit 2.18 naAIAMIIYEY Flapper-Nozzle itelfgndesnulszinnues Actuator
uazldimanzauiy Action U89 Control valve @288105U §13 M8 Valve positioner 11141
Actuator LY Air-to-lower motors 15195 RB99A M sVe4 Flapper-nozzle Irtegmn White sector
=14 Direct action Uae Blue sector 921¥ Reverse action lumwassfudmdusly valve
positioner il Actuator UUY Air-to -lift motors Liwzﬁméaﬁnmﬁwm Flapper-nozzle “lﬁ'ﬂg‘iﬁ

v Y e '
Black sector Lﬁﬂiﬁlﬂu Direct action LazAN Orange sector Lﬁﬂiﬁlﬂu Reverse action

2. Current-to-air Positioner

mELAY I oyt
1
TR
ﬁ - rgsrec

reeosace
A3 A U114

rERWANENT ~ Ty
walsL t : !
con, ,i\

.con
reLaunC

rLaseCn

sart

39 2.19 3% 220



[2Y

[ 4 []

wenvniidadl Valve positioner Hudgnaudifiudygnoanasgumainih 4-20 ma

uas Wdyanuesniiudyguny dehiit Actator @yanaudhezulauiivdadufiudumia
A o vy A X 4 cq¥a Y - o e

V04 Valve stem) gt 2.19 iiodggnaudhufiadiudl Coil szvilMifAEUIT UAIMANTBLAN
Hudadaufunszuadh Flapper Ansguu Coil vzifian1sindeufisey Coil flexure 1111 Nozzle
Y lifia Back pressure U Relay 3 Output 880910 Positioner 19§t Actuator il Valve stem
ifsuUNa9zil Radius arm 14 Feedback aduNh Valve positioner Taor1u Feedback flexure o
Foygnauthasi Valve stem szvganismaeud SusdesnsifasuszezmsiafiBunves Valve

9/ &I A o A .
stem b7 ﬂ%wum BUAUMNINTINIT alsuh Span adjustment

2.7.3 Flow Characteristic of Control Valve
s o A o o o 1 o d'

audnyuzns Inaves Control valve A3la 9 Aemuduiuiszninsasing luahlna
v s 4 d'g 1
#14 Control valve NUNT A UNVU-03UBS Valve plug stem 810939 0-100%

Tauwa'lal Valve charcteristic sgpanasquinyaztszs mammenuy 14 2 uuahe

1. Inherent flow characteristic

2 LY A A [] o A A
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Quick Opening Characteristic
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