A 27 AXIAL FLOW VALVE
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t}. PILOT STSTEM

ARV w1203 AFV w/Harnareg AFY wiZSC-100
2}, PILOT A<
Pilot &) Ay A9t 9 238 NO. | H&E774 = %
0.14~0.7Kg/Cm® | 71411P043
0.21~2.1Kg/Cm® PO11
) 0.7~5.2 Kg/Cm® P0O12 ,
ZSC-100 | 100Kg/Cm 1.7~10.5 Kg/Cm® PO14 1/4 6.4Kg
7.0~15.8 Kg/Cm® P009
14.0~23.0 Kg/Cm” P046
0.015~0.04 Kg/Cm® | 70017p036
0.035~0.15 Kg/Cm* P073
Harnoreg 20Kg/Cm® 0.14~0.4 Kg/Cm® PO78 3/4” 4.5Kg
0.2~0.55 Kg/Cm® P079
0.4~1.0 Kg/Cm” %P079
120~230mmH,0 | 70017P001
230~380 mmH,0 P002
1203 10Kg/Cm? 380~1,400 mmH,0 P0O73 3/4” 3.5Kg
1,400~4,200
O P0O78
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AXIAL FLOW VALVE COMPONENTS
THREE MAJOR STRUCTURAL PARTS—0OMNE MOVING PART

RUBBER SLEEVE.
SINGLE MOVING PART

CONTROL GALLERY MANIFOLD \

Py TEﬂI’ H .-'l.'w.,_,EJ--_-.,__ ROLL PIN AMD ROLL PIN AND INTERCHANGEABLE
W l.l_-\.l CAGE J=-RING O-RING — YVALVE CAGE
CLOSURE \ | CLOSURE
- A
A<}
r O-RING
WASHER \
LpoLt £ FAIRING NUT
FIGURE 1
VALVE BODY
AXIAL FLOW VALVE-600 SERIES
ITEM NO. DESCRIPTION ITEM NO. DESCRIPTION
1 BODY, Carbon Steel 4 Nut, Fairing
9 Closure, Valve Cage stainless 5 Serew, Cap
Stell
2A Reduced, Capacity Valve Cage 6 Washer
3 Sleeve, Buna N 7 “0O” Ring, Fairing nut, buna
Sleeve, Viton Durometer 8 “0” ring, Roll Pin
Sleeve, Hydrin Durometer 9 Roll pin
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4) 9t= SLEEVE #4839

12k (P1) 22k (P2) SLEEVE %
MPB LP
P1-P2< 2Kg/Cm” Z71or A=k
A
MPB LP
1~3Kg/Cm® Z7¥e} o
MPA LP
P1-P2> 5Kg/Cm® Exisi e

5) SLEEVE +4

- 4 A B C D E
69.4+ 2.4
+ + +
50A 50 A-11 88.5+4.7 3.540.4 3.0+0.4 3.0
91.1+ 3.6
+ + +
80A IRESY) 115.945.9 4.6+0.4 4.0%0.4 4.0
117.2+4.7
+ + +
100A 17959 149.2+8.1 6.040.4 5.1+0.4 5.1
149.7+5.8
+ + +
150A 149731 190.5+9.5 7.640.4 6.540.4 6.5
193.0+5.0
+ + +
200A 193050 242.5+3.0 9.540.4 9.040.4 8.3




6) SLEEVE®] =+

SEIRES COLOR T T H] a1

B(Buna-N) B-5L, Bb, B7
H(Hydrin) H-5L, H5, H7

300 Blue Stripe V(Viton) V7
F(Fluorosilicon) | F5
N(Natural) N5, N7
B(Buna-N) B7

600 Red Stripe V(Viton) V7
H(Hydrin) H7

* B-5L & H-59¢] Color= Orange Stripe%]

7) Sleeve Ao W& gy} g5

7}. HYDRIN200 (HA Q)

@ 7HA el Aar A% 7 Wk (-29T~60T)
@ st it digk Aol £7] vt F2 ARSF

) BUNA N (BAQ)

O HAL} vixsht FH deksitt (-18T~657T)
@ S EmoA g Alel EA 9

th) VITON (VAIY) - LPG7]3}7] 9 A&

DO FEAddo] e 49 A&t (-1T~827)
@ 2o A ALgEloF H&= ©do] 9l

2}) SILCONE — Al| Z7}2~ol ARE (A g FAb

D 3R st AgEo] Fela A% MW7l Yth(-29T~821)
@ 125PSI o]ato| At AlgafoF Hr},




8) SLEEVEY] A8 +4

SLEEVE TYPE T 49
Buna - N 23
Natural Rubber 23
Hydrin 5
Viton 104
Fluorosilicon 104
9) Sleeve?d HAAA
# 2 g g MR odEHS v A
* 100°F(38C)oldloll A w3
* @ B Abs EAA Ao Bk 2 A
10) CENTER BOLT % FAIRING NUT
A
Firdl Tin

0 Rig

Ciige Chie

~Cape Netch L iy
AFV EAE #53E= 129 Bolt ¥ Fairing Nut® Valve #2349} Cage—-Closer
(23ts A= HgAHE Folx= Ald FUdZAH AlE = Fairing Nut 429 O-Ringell
olal| A st A 1A Ert.

(1) ROLL PIN % O-RING

G5, sHRSel Cage-Closer(H##h) 9] el A€ ¥4 & 3 Manifold Blockt
(Ao tE Eufth)2le] 4L Roll Pin#t O-Ring©. 2 Seal(d#)H .



2. PILOT GOVERNOR

Pilot Governort &%, 54

Cobalel Hol e A

* PILOT GOVERNOR2]

Rk PILOT &2
MPA — MPB 7ZSC-100
MPA — S3H @ ZSC-100 @ HARNOREG ® 1203
MPA — LP @ HARNOREG @ 1203
MPB — &7kt @ HARNOREG @ 1203
MPB — # ¢t @ 1203+ 1803B @ HARNOREG

=]
FAsFol g BA7kA0] AS

STATION 244 HH

500~3000mmAge] i $-2lyek= 4000mmAgE 71T =

* Regulator Standard Setting Pressure Range

S.S.V or OPSO
Regulator Main Relief Valve
Main(SSV1) Sub(SSV2)
[e]
250mmH20 | 360mmH200] 3} 440mmH200] 31 ifommmo ]
A o) O
200mmHZ0°T |y g orare) 1.2mola) | A-gsrle) 1Lomolar | 28 H 1
239 orxd )E)L 14HHO]6}
& A
4,000mmH20 | A-g&<t#E o] 1.2u)o]s) | Ag<tE ] 1.5uf0]s -
1.4n) o]3}
: [ FewEe
2Kg/Cmzel 4 | 4ESke1e] 12volst | agreel 1smela | B

Z:D Regulator Sub Setting Pressure Ranget™ 3JA} Ao wg} tp=A dAT = At

* A.F.V PILOT STANDARD SETTING PRESSURE RANGE

P2(mmH20) PO(Kg/Cm2)
130 0.2
180 0.2
1 Pilot(F o) 230 0.2
2 Pilot(P 1) 500 0.3
1,000 0.5
1,500 0.5
2,000 0.5
2,500 0.6
3,000 0.6
3,500 0.7
4,000 0.7
* 7,000 1.0




AFV Type Pilote} 7
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1 Pilot [Fo]

2 Pilot [22)

7}. 12033 PILOT GOVERNOR

- PILOT 1203 +&% -

P2 PO
230mmH,0 0.2 Kg/Cm®
800 mmH,0 0.4 Kg/Cm®

1,500 mmH,0 0.5 Kg/Cm*

2,000 mmH,0 0.5 Kg/Cm®*

2,500 mmH,0 0.6 Kg/Cm®

3,000 mmH,0 0.6 Kg/Cm®

3,500 mmH,0 0.7 Kg/Cm®*

4,000 mmH,0 0.7 Kg/Cm®

MODEL 1203-180 RELIANCE REGULATOR

M PART NO DESCRIPTION Qr | MEM PART NO DESCRIPTION Qr
T 73146P004 Head, Valve-1/2"X1/27 T 6 7009P003 Disc Valve Seat-Buna N80 Duro T
1 73146P001 Head, Valve-3/4X3/4” 1 7 70024G001 Assembly, Toggle 1
1 73146P002 Head, Valve-3/4"X1” 1 8 70012P001 Plate,Lower Diaphragm 1
1 73146P003 Head, Valve-17X1” 1 10 70012P001 Follower,Lower Spring 1
2 700004P001 Body 1 11 70012P015 Plate,Upper Diaphragm 1
3 70006P001 Top 1 12 70014P001 Diaphragm 1
4 72494P001 Valve-1/8” Orifice 1 13 73322P001 Guide,Valve Plunger 1
4 72494P002 Valve-3/16"Orifice 1 14 78008P006 Screw, Body 8
4 72494P003 Valve-1/4"Orifice 1 15 78098P001 Screw, Valve Head 4
4 72494P004 Valve-5/16"Orifice 1 16 78-2-P001 Nut,Diaphragm 1
4 73698G003 Valve-1/87X3/16"elevation 17 78152P001 Seal Ring, Valve Head 1

Compensation Orifice 1 18 78008P005 Screw,Lever Pin Retainer 2
4 73698G002 Valve-3/16elevation Com 19 70016P002 Pin, Lever 1
Pensation Orifice 1 21 70025G001 Assembly, Valve, Plunger 1
4 73698G004 Valve-3/16"X1/4”elevation 22 70018P001 Plug, Seal 1
Compensation Orifice 1 23 70019P001 Gasket,Seal Plug 1
4 73698G001 Valve-1/4”elevation Comp 24 71824P001 Screw adjusting 1
Ensation Orifice 1 25 70017P001 Spring Pressure-5"t09” W.C 1
6 70009P001 Disc Valve Seat-Buna N60 1 25 70017P002 Spring,Pressure-9"to15”"W.c 1
6 70009P002 Duro(Std) 1 27 70034P001 Screen, Vent 1
Disc Valve Seat-Buna N70 Duro
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Pilot 12039] F+x%+ 33t 253 Governor©]il, Diaphragm WA o] 27| o
Pilot 1803BR.t} 7|55 ] £ Governoro|t}. ©] Pilot 12038 Governor?] Gas
I Orifice(Valve Seat)®] X4 1/8B~5/16B&A] o7k 7} Fu= o] 9]
House Governor 5902 ARgale A s Jo= HAT & =T 2459
Atk & TN2AR, dFA RS Aol webA 1/8Bol/de] Orifices AHE-3td
dilo] HAH7] ot 3 50 oY 7] wjiZol 1/8BE Ab&she 3lo] upgA st
Pilot Spring< of#fj el o] 221 &5 A G Apdol wabA AF77F 9

120338 7z} SPRING

2z+et e mmH20 SPRING H3& A A
125~225 70017P001 5 A
150~305 70017P065 A
225~375 70017P002 s
350~700 70017P042 -
700~1750 70017P040 -
1750~3500 70017P041 = 2

1}, ZSC PILOT

7ZSC-100 Pilotx 23| A ¢ Zo] A% Pilote]l E.Z DiaphragmS &4 Balance
Diaphragm?| & 3% Oéfizifli/ﬂ 2215 7+t A Line¥ 2215 Bleed Line<
et Fxoltk e thgo] AW3hi= Aspirator Port] ARg-o] 7HsEkA F o
Tl BEue] HAaAE AkE wE U Ak o] Pilote dWrH o g FohHEol
=

S 2 ek WU =8 A9o AMeE =Y A8 HYE MPA—-MPB =i MPAB)
)

l

@
S~

el A ARg-3= Orifice 1142 1/16B~1/8Bo|™, %+ 3/32B|t}.

Zsc-1008 Z+& SPRING

2zFers Kg/Cm® SPRING W& A F A
0.07~0.35 Kg/Cm* 71411P010 B
0.14~0.70 Kg/Cm® 71411P043 4
0.21~2.10 Kg/Cm” 71411P011 =k
0.70~5.28 Kg/Cm* 71411P012 = A
1.76~10.56 Kg/Cm® 71411P014 Y

7.02~154.80 Kg/Cm® 71411P009 LR
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ITEM ITE
NO PART NO DESCRIPTION QTY M PART NO DESCRIPTION QTY
NO

1 70643P006 Chmber, Upper Diaphragm 1 16 70562P003 Body,1/2” NPT 1

2 70581P005 Chamber, Secondary Diamphragm 1 17 70033P001 Valve,3/32 orifice(standard) 1

3 70582P005 Cover, secondary diaphragm chamber 1 17 70033P002 Valve,1/16” orifice 1

4 70852P002 YOKE 1 17 70033P003 Valve,1/8orifice 1

6 70170P028 Diaphragm 2 18 70041P002 Disk, seat-Buna N-80 1

7 70019P017 Gasket, Secondary diaphragm chamber 1 18 70014P003 Duro(std) 1

8 70859P001 Plate diaphragm 2 18 70041P128 Disc,seat-Buna N-90 duro 1

10 70590P001 Stem Valve guide 1 18 70041P129 Disc,seat-Viton A-80 duro 1

11 70872P001 Nut Diaphragm stem 2 18 70041P120 Disc,seat Viton A=90 duro 1

12 78001P029 Screw, diaphragm chamber 1/4”-28X1-1/4" hex. 19 71411P010 Disc,seat-nylon 1

Hd. 12 19 71411P043 Spring,pressure-1to5 PSIG 1

13 78020P001 Nut diaphragm chamber screw 1/4”-28 hex 12 19 71411P011 Spring,pressure-2to10PSIG 1

14 Spring, balance 1 19 71411P012 Spring,pressure-3to30PSIG 1

15 70157P004 Ring, diaphragm reducing(ZSC-150 only) 1 19 71411P014 Spring,pressure-10to75PSIG 1

16 71341P002 Body,1/4” NPT 1 20 71411P009 Spring,pressure-25to150PSIG 1

16 70562P008 Body,3/8” NPT 1 21 72213G005 Spring,pressure-100to225PSIG 1

70562P009 70019P081 Assy, adjusting screw 1

Gasket, adjusting screw
assembly

12
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A. 71¥4A <2l Control Looop

+ 227} Flow

Valves €9 F9=o] Sleeved 95 WFOZ HFAA Upstream Cage=H-Fl
Hol x| 11 k& o] SleeveE WWHA Downstream CageZO & e E9o]7}H
Downstream Cage®Z%-E Sleeve?] Ho]A| = AHE+= A A3t += Control Pressel

e} g,

* Valveo] x4

Pilot Regulator’} &3 *|H AFV7} @31 1x+= dHo] Restrictor® £33F9] Sleeve
S-Sl &= Fom gt

AFV7} @3] Control ‘?:}E—ﬂ.% A= Zolxl 11 Control ¢4 o] Hojz] Sleeved
Preload®.tt Z7] W AFVE 4]

AT o] Sleeves 43 Au7hA] Control press7t oA AFV ¢33 deA
A=y

* Valve Down Stream Bleed

Valve Down Stream Bleed: W& fr&rol A Venturig ol o) &5, FA2
Valve Down Streamd| 4] ¢t A 3t= o]oj ), o] ¢t&E A k= Valve”} Full
Openell A<+ o o W& Control el F528S 3o

Valve Down Stream Bleed Porti= Sensing 802 AFg-3}#] 2a, wh=A] obgw 9%

o A PilotZ S 2 Feed Back& o2 w=z Ax|soF s},

A-8du= 23=l A Pilot Sensing Lines AZAd okt 2215 8.+ 22k ¢

H = H
72 AA Pilot ValveE € A8l 2%+= Sensing &2 #35}+= Pilot ValveE &

* Pilot-Back Press Service&Relief Valve&

Back Press &4 T+ Relief Valve® AF8-E W Piloty 1x=£ 2 25 E Sensings
grolol 3l 1x}F oFglo] A|lojx] B} Folx] AFVZE €8 Al 7bR] &8kl
ot

* Restrictor 7] 3 24

Restrictor= 13#E 2.2 8E AFV Sleeve S A Z Valve”Z] 5ol A5 41



3%

KoR
=
4ol

Ru)

oA Pilot7} AFVY] 7)< AAS ).

B. AA
INSTALLATION
INSTALLATION
] — ROUNTING SOROWE
e S
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T AOLASAE D

[OUTFUT b
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SoREW CONTROLLER

JLARCCT AL TR e o

oA LI}

ADULSTABLE LRe /“'\
FESTRICTOR ] i 1)
L

STATH

AL FLOW VALYE

@ RestrictorE = Open (NO.8)
@ Pilot Reg’®] Spring FAUALS ¢ F13| Zol&=th

F= Control Chamber Press Afolef| +HA3E o7t}
o
<
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1,225 ValveEs ¢d3] th

Pilot Springg ¢k7te] Flow7} ZHuw7pA] 3] Z<t}.

RestrictorE %3] No.4= gtFu}

Pilot Press Springs #33] FolA 23} o4& dAdstarz} sk bl grant

Restrictor®} Pilot Press Springs 7}sstalAl shs &% gbA S = Al
SAHE 20F A4AQ Flow 2A9A Restrictors 7Hg WA A4 g,

22= ValveE AFVE Lock ups HAst7]9la] 73] dopitt,

GAEZ 2215 ValveE g0} 7Fs gk,

3) 29 LAY

Two Stage Pressure Reduction
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22= Valves Zwdth

1215 Valve® 8] 25 dol AFVel stee] AejA Fh
1,22}= ValveZE
192 Pilot ¢+
7 st
19+%: Restrictorg No4.ol] 9rt},

2% Pilot s AMAe] &8 A8t st HAFgEol stEth
SGAEE 28% Restrictor® NO.40] @3t}

192 Restrictor®} Pilot SpringS 7531 A}6f= E-Alof] wbA] A AFA ol
Flowoll A SHA = A 7ls5 = 275 RestrictorE 74 @A Setting 3o}
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4) Back Press Reg & Relief

Back Pressure Regulalion and Reliet

FLOT

Back Pressure Regulation with Controller

TR |

GG OGS

COHTROLLER
STATIC [REVERSE ACTeed)
e PR
AN F
e
AL LT

= |
O TRTTER et |
i LR [}—F 3

=

STAT

sousTanE [ o
REFTRICTOR Eﬂ ™ |

f

L CuCie
YELVE

Al FLO WALYE

AXLAL FLOSY VALV

RestrictorE # W= Open (No.8)

Pilot 2 UAIS Zo A Spring Tensione] H&E 3t}

22+5 ValveZ} glow Atk

AFVel it sh=e] A2l ek

@Al o2 Pilot Spring Tension ofgj e} o] vt}

(a) Back Pressure — 875+ Flowel| =23 wf 71%]

(b) Relief Valve — A3t ool =dd o 714

Restrictorg A A4

(a) Back press — No.42 %A

(b) Relief Valve — A &3 Restrictor?] A2 Aol AAsH, 71 WA

=
s gl dzke] helmch okzh B el

Back Press Only — Pilot Spring®] Tension< AA3sta1A} sf+= A= 71A] A A 3]
BIER=3
Back Press Only — Pilot Spring®} RestrictorE Z}z} AAAQl 55 oA oA
=

A e el 7
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5) DOWN STREAM MONITORING

Downstream Monitoring

B
e

a8

Work®} Monitor?| RestrictorE 2}z &2 Open (No.80

Monitor Pilot2] SpringS F&3] Zo%F

Worker Pilot®] Springg Zo] A Tensionol A} H == 3
35 Valved 9 dolErh

¢ A3 12445 Valve®s @l ARVl k2ol A it

1,22+ Valves €3] At}

Monitor Restrictorg No.4Z %4

Worker Restrictor& No.2Z A4

Monitor Pilot SpringS 3] oA AA3}12} 3l Monitor A4
o] grEt}, (o}l = Workeret Monitor’d A = %})

Monitor AFV7F 74291 S5olA A A A58k Aol 71 B
RestictorE 44

Worker RestrictorE No.4¢l] A

©®oOeee0oe

®

® ©

of grETh

371 103Ho] gt

AFVE] Lock ups #xst7] 98l a5 Valves ol
HAH R 7S Valves dofsth

® ® ®

Adjustable Restrictori= AFVY] 91 B+ 55 A3 Restrictorg WA
At A&stA dela dH 2 d3ds] 23lt) Restrictorg “47ol o= AA
3t Control Systemol #thst &7 3Fo] 9Jom g ¢t H ControlS 9 3&he]
Sgh 4971 oly™ Hafjof gt}

19

Worker Pilot SpringS 33| Zd3le] AAdstax}t s Worker AFVe] &



WORK / MONITOR ¢}&4 4

Working Reg’ Set Point Monitor Reg Set Point

20mbar to 70mbar Worker Bt} 5to 13mbar =4

1 psig to 5 psig Worker Bt} 1/4 to 3/4 psig =4

5 psig to 10 psig Worker E.U} 1/2 to 1 psig = A

10 psig to 30 psig Worker ET} 1 to 2 psig =4

30 psig oA Worker BT} 5% =4

¥ oAb L AV EE EHEERl Guided ¥olm oA E AREY AAE T 5 9l
22 AS olRt; AL 7HEdtt.

6) Passive Upstream Monitoring

Passive Upstream Monitloring

ATLLET
41

Setting Monitor in Service
@ Restrictorg Worker/Monitor ¥t} «“8722 =4
@ Worker®?] Pilot®] ScrewE A|AWEEo 2 E¢ Spring Tensions & )7}
HA et
Monitor Pilot®] screwE AlAWEko 2 =9 Spring Tensiones HW 7} ¥ A st}
Downstream Block ValveE Za <1t}
AFVol ¢t=do] ZAg]%== Uptream Blcok ValveE A3 Zo At}
Uptream/Downstream Block ValveE &3 3] At}
Monitor Restrictorg “27= %4
Work Pilot9] ScrewZ A|AW3Fo 2 =¢ Spring Tensions H A3 Z7FA]A
Downstream Flow7} ¢ojiubAl g
© Work Restrictorg “47o|st=2 %A
Worker?] Spring Tensione =9 (ScrewE AlAIWEC R E¢) Workerd

AAelto g &= dEr),

® Q0 e 6 e

Lo

20



@ Worker®] Pilot Pressure Spring® RestrictorE A=A kA A 7=

=}
HEE loR xAstE F4AQ Flow E7F 734 SHAl A gt
* Setting Worker in Service

@ Monitor Pilot Spring Tensions 3] W& WorkerZ4-8 ControlS W &S uj
7HA %73

@ Worker7} Wide OpenZ Al Pilot Line In-LetE x}g¢t

@ Monitore] Pilot Pressure Spring®} RestrictorE® A4 oA oA H A
7VEE RS Y2 A AdAR] Flow AEjAlA 7h4 wHA AA g

@ Worker7} 7F5% %% Pilot Line IN-Let Open

® Downstream Block Valves %3] do} AFVe] A & HA

®

Downstream Block ValveE @A A o2 HolFEr},

Adjustable Restrictor= AFVe g1 9= &5 2 ZA3 Y Restrictor® 2A AA
st Al&etAl dela HiglE HH3E] gsln=, <470l o2 A3t Control
Systemdl] #t}sl 35 ZHdo] glorm =z ¢FAFE ControlE Ystols EWHE AL7}

ofm saof g,

o)) HARNOREG PILOT
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Harnoreg Pilott= =W 89dH ¥ 4U% New Pilot2A InspiratorE W33+ Manifold
Block¥} 3 z@ o] Ao AxedzFolth A¢FEF=&(Pl 0.35Kg/Cm*~20Kg/CM”
T4 F2:8 Inspirator Manifold, &= %48 Stabilizer, 22}= ¢4H XA & Pilot=
CompactstAl ZgEo] 9o, a8 Ad3 749 1203+ 1803B, Z+Z Typed

Pilot System Xt} HEA (Offset ¥ Lock up)¥ TEA ($EEE 2 ot A)o] $353ta
1Ak e o Wsto] oa) Aget=rdo]l A4 o2 Wolx = Shiftd o] #ar, Al&A <l
AREAl FE o] EEde] A2 Zo] EAoltt Pilot Springe 225 A HE o] At

webd o e E Rt 9l

HARNOREG PILOT SPRING RANGE

22k ¥ mmH20 SPRING M & H] 3L
150~400 mmH20 70017P036
350~1500 mmHZ20 70017P073
1400~5000 mmH20 70017P078
5000~10000 mmH20 70017P078

A #}et-8 Inspirator Control Manifold

drAdvial S8 E A o] /\Hif Manifold& 7EH°: A 4E ¥ES FA A
S AT AEelA AFVEl AenelE ot ®EHe SYHE AR AFVE
EY B E VIEAEE gEatel wet BFHAY FHET I ozt HAE
ALY == WH 7} Cracking® ¥, €88 E R 279 E W 3FFHESE
MBS Zd 324 JEE sy, 4He LB E JtEdy 4¥g9n
Eo] ¥F3l Restrictor Type Control Manifoldo| A& £8]H.9] x}¢te] WHE 7}2
Aze AASHE dstrt o AAAL=
v aFeAels BEIF FiE] dees 79I E4E Atolell A Aol )
FTHokAl B 3ol AFEHo] AT e udtstelA s WHE VIRAEE
slgete a7t By AXA HEg weE FRE deE 2] oy
Insirator Control Manifold®= 54 AAld =55 Ho] ¥Ylth o] =2 &892
ZANH(Pe)S ZAaA Y ageg SeBE JpEx2r 239HP1-Pc)o]

WMHE 7R X2 23 (P1-P2)e] oF 3u)7} k.
Inspirator Control Manifold®= EA A o2 2}t 3uj2 ZZA7NAAH L8t

Inspirator®] FH xS AA 4= <

2]
Z74 % Restrictors €289 SHAI7HS

M o
>
o~
s

42
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INSPIRATOR
é

~—3x /AP
RESTRICTOR

24



2}, RESTRICTOR

1) Ale] RESTRICTOR

w19 W > ARV /EE AT
w99 Wk — ARV 7% oAt}

A% Min = Af4HPe) ) — AFVERF K — 4gst /b
o o

ME Max — A= (Pe) k — AFVERZEF /v - ¢gEWs L

gnt dubg o7 NS 6ol W AFVE] Alojte Pcrl SholA| AlE o] AFVE ¥
JEj7F "k wEba] BE A8 A Y E S 2~4 AL Al EE o] RestrictorsS
E93tE o] w9 7] wjieo] (HA 0.3¢) WA oa)A = Ao] EATh

Lo Mainfold¢}e] Atolol Filter(Element)E F-Adte] @a]= AL WA shaL

2) VENT RESTRICTOR (t}7]9]&8 RESTRICTOR)

25



Vent Restrictor= (1)¢] A|o]& Restrictor®} & F-Fo| x| wk ¢k7k
EAR 224 Pilot 1803B Governor ( 2 Stage Pilot®2]12] 3l75)9] tl7] wl& 7ol

2=t} o] Vent Restrictori= Pilot Governor &7]9 B35S A|3st= 7| He

o

—

i

1o

o 3o
ae=

IN
=

N

A== YT

0%

o=

s=AQlE e wAol W Z¥b 9.

Lo} Welo] dojupr] ot
Wl geo] dojur] 4t

N
gl
]

o

=
=)
|o
fr

ol

o
5=}
N

= Restrictor?] 7} 4
Aol A 7= AL oJe7A =
=

P 2 groz 2AsE Aol

a}, 4%

1) AFVE&H3%

g A Aol whebd gEbx] 7] ool 7}

WAEA e w9l

o

wstel Wiol

& H AFV T 4
12k | 2xp9h e 2B 3B 4B 6B 8B 12B
0.35 480 900 1,600 2,470 3,900 8,800
0.6 1,275 2,391 4,284 6,576 10,362 23,416
1.0 2,024 3,796 6,802 10,441 16,452 37,177
1.5 2,567 4,813 8,624 13,238 20,860 47,135
2.0 3,073 5,763 10,325 15,848 24,974 56,432
2.5 3,580 6,712 12,026 18,459 29,088 65,728
3.0 200mmHZ20 4,086 7,662 13,727 21,070 33,202 75,024
4.0 5,099 9,560 17,129 26,292 41,430 93,616
5.0 6,111 11,459 20,631 31,514 49,658 112,209
6.0 7,124 13,358 23,933 36,735 57,886 130,801
7.0 8,137 15,257 27,335 41,957 66,1144 149,394
8.0 9,149 17,156 30,737 47,179 74,343 167,986
9.0 10,162 19,054 34,140 52,400 82,5671 186,579
1.0 0.4 1,856 3,480 6,235 9,571 15,082 34,080
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1.5 2,513 4,712 8,443 12,959 20,421 46,145
2.0 3,073 5,763 10,325 15,848 24,974 56,432
2.5 3,580 6,712 12,026 18,459 29,088 65,278
3.0 4,086 7,662 13,727 21,070 33,202 75,024
5.0 6,111 11,459 20,531 31,514 49,658 112,209
7.0 8,137 15,257 27,335 41,957 66,114 149,394
9.0 10,162 19,054 34,140 52,400 82,571 186,579
1.5 1,979 3,910 6,931 11,555 18,460 41,679
2.0 2,352 4,785 8,427 14,663 23,574 53,188
2.5 2,633 5,486 9,612 17,288 27,927 62,978
3.0 0.7 3,006 6,262 10,972 19,733 31,877 71,885
5.0 4,496 9,366 16,410 29,514 47,677 107,514
7.0 5,986 12,470 21,848 39,294 63,476 143,143
9.0 7,475 15,574 27,286 49,075 79,276 178,772
1.5 1,822 3,417 6,123 9,398 14,810 33,465
2.0 2,864 5,370 9,622 14,769 23,272 52,587
3.0 10 4,086 7,662 13,727 21,070 33,202 75,024
5.0 ’ 6,111 11,459 20,531 31,514 49,658 112,209
7.0 8,137 15,257 27,335 41,957 66,114 149,394
9.0 10,162 20,953 34,140 52,400 82,571 186,579
4.0 3,596 6,945 12,375 19,911 31,634 71,465
5.0 4,727 9,375 16,604 27,832 44,501 100,462
7.0 3.0 5,995 12,480 21,869 39,289 63,458 143,103
9.0 7,475 15,574 27,286 49,075 79,276 178,772
10.0 8,220 17,126 30,005 53,965 87,176 196,586
7.0 6,057 11,805 20,990 34,262 54,558 123,220
9.0 5.0 7,845 15,824 27,921 47,989 77,019 173,802
10.0 8,460 17,344 30,493 53,634 86,368 194,831
11.0 5,787 10,992 19,661 30,797 48,716 110,106
13.0 10,484 20,581 36,536 60,304 96,192 217,212
15.0 9.0 12,182 24,413 43,138 73,443 117,703 265,653
20.0 15,172 31,609 55,379 99,601 160,896 362,831
30.0 22,385 46,635 81,766 146,951 237,386 535,319

% Catalogitel €544 H4

f

HEE TWCE AT S

O oH
@ +W¥For Hd 27744
®

e r Ao 17hA] Wskehs AN Ao Qmax7t 24 H
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2) AFV7}2 f3F A4k

715 JdeE 15TY

Q: %% Nm’h

P1: 1298 Kg/Cm? abs

P2 : 22k3te Kg/Cm® abs
Z}¢t (Kg/Cm?, P1-P2)

G: 7t=vls

GECEEIE S

CV
mH
300 Series 600 Series
2”7 64 58
3”7 120 -
4> 215 193
6” 330 400
8” 520 600
12 1175 -

7}) AFV Capacity2] 27A

D AFV Capacity®] &2lol 3+ ¥y

A) P2 > il Q= 61CV~ P2XAP
2 JG
A) P2 < ﬂ Q= 30.5CVXP1
JG

@ AFV Capacity Tableol] ¢]3F =5

£F = AAEXE AFV Full Opentl Y HF3S el 22 AAE Sizing
Alell= Pilot]# 7k~ f&5oll &3 AAE 18ste] 75-80% 718t AA
sh=Alo] g s,

28



}) Downstream Pipe Sizing® Velocity A A

GAS Velocity Azt v=2000
P24

Pipe Sizing A4F2] D=2 1/% (@200 Ft/sec)

Q: 4= (10°SCFH)
D:Pipett 2 (IN)

o] 714, V:7}F2~-%2(Ft/sec)
A:PipetHH A (IN?)

Pipe Size | @94 | Pipe Size | & %4 | Pipe Size | ©¥H %
27 3.35 6” 28.89 12” 113.05
3” 7.39 8” 50.03 14> 135.09
4> 12.73 10~ 78.85 16» 176.71

Pipe SizingAl= 453 vpEgE &4& HLgsr] H8) 7t 55 $239

W AAE

g,

Ao R Al Bobl A féel ATHE 200 Fi/secol iz Bk,

AFVES AAES L5 o]
<

Hebd, 887t §58 58

[e) =)
= A&sta 3l

= Pipe SizeZ 15”Coned Abg3dlo] w2

gpal A el Dol A 16°Cones AFE Saati Aol npekd i)

Sensing Linee Tage AFVEE ConeZT9 ¢F 5~8D Downstreamol 4 X] gk},

tH Awe Gov frEgatE

@ Given

@ P1=5Kg/Cm” (85.83 PSIA)
© P2=0.023Kg/Cm*(15.05PSIA)
© Qmax(A™2))=10,396 m*/h TAALEE 42948 (72 TAL
MEA ] EAZEA A8
@ Qmax(AFV)=6,122(AFV&&<2] 75%%4 %)
5. Q=6,122X0.75=4.591 Nm’/h

@ AFV7VsE=AH2 4% / Afvi
4,366/4,591=95%

@ Sol’ : Sleeve A7
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2} oted 2}=5-0.023=4.977 Kg/Cm®

. H-5 Sleeve® A1A

* Pilot 21" — Harno-Reg Pilot

S Al el f

85.83
15.05

15.05 =

_ (30.5)x(64)x85.83

(Az5 =31

6,122.37 Nm°/h

Q
4/0.6
216.36MSCFH

© Pipe Sizing
D=2 216.36 7.58” 8= AA

15.05
© Gas Velocity
V= w M 172 Ft/sec=52.44m/sec

P24 15.05x50.03

1}) DOWN STREAM PIPE SIZING TABLE

et 0.02 0.4 1 1.5 2 2.5 3
2 426 578 819 1,019 1,220 1,421 1,622
3” 959 1,300 1,840 2,293 2,747 3,200 3,650
4» 1,704 2,311 3,276 4,078 4,885 5,689 6,491
6” 3,867 5,199 7,371 9,175 10,991 12,800 14,610
8” 6,822 9,246 13,106 16,312 19,541 22,758 25,970
107 10,659 14,450 20,481 25,488 30,535 35,562 | 40,580
127 15,349 20,808 29,493 36,703 | 43,970 51,209 58,440
14 20,893 28,320 | 40,144 49,957 59,850 | 69,702 79,540
16” 27,289 36,992 52,435 65,250 | 78,173 91,042 | 103,890
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)2

Dx\/ﬁ
( 2

> 0

b= [|2
P2
;- 6000
P24
A= (MSCFH)
P2 : 223+= (PSIA)

: Formula :
o714 Q:

=
-

oF

V7t~

olo

vz

7h 7}

o
o
N
o)

1] Alg el whet

2~ A

LNG/AIRA &7}~
0.627 m3/Hr
1.067 m3/Hr

71 7}

TZEY %

=

=

710l A2 ¥ A

=

=

a7

1

()]
A -

s}

}of oF

9

s}
=

-
X

S

EHR Il
7ﬂl//
< || B[R
o-| B| &
"o | —
2|%|%
O —
rr
B [S|2
w8
o
i)
AJ -
op
X
ﬂ%
g ||
‘_.#mwo
N
-
aa
1
<[z
I @w
= K]
~ (K]
N | ==
N

w g EM FtaR Ay 7haAA G wj ol

* WEFE B A2 7 16,000Kcal/Hr ©]%42

o o8] Tee(Plugrt7h)

209

ool

fop-
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aw a8 oo AP AL A8
LNGHA7F~ | LNG/AIRA &7}~
e
gawa 3Lal ] 9,400 0.870 0.6217
W #27] AlE dukg 2-dl A 5,500 0.509 0.367
A 14,9010 1.309 0.994
o8- =2 adg Rz 3R
W] A L A e 9,400 0.870 0.627
O NE 7t2ndy @ (3088 7]9)
o} Q2 Ao
?—T,]i‘ 75‘1]—%— OE:]EO]: }\]Z_]__O/\]'OOZIO
LNGH A7}~ LNG/AIRA| 27} 2~
P RE 3R 9,400 0.870 0.627
= S| Aukg 23 Al %] 5,500 0.509 0.367
%7 Al N 16,000 1.481 1.067
A 30,900 2.861 2.061
gawa P RE 3R 9,400 0.870 0.627
] ) 2 7t~ R e 16,000 1.481 1.067
core A 25,400 2.351 1.694
) 949
Q@ AA| AFgShE A&7V F Ao FAksie] Ha
O FT AXV|FY TIHE FAest] FAhu|FH 209 FUF &5 AE
o) AEE, 458
Q@ AA| AFgshE A&7V F AuES FAkste] 48
© A g0l A FF FAHS 7Hordk o] Hags 48
© W,25719 A$ Fart e i AeHS H8
¥ A7 HEAC EA7IA AFEAA Y] dAEFHa Fae g5 & 5 IS
A AMSE
T FEAASE T FEAARE o
L
s AAE | B HAAAE | 52 HARE | O F HAE S
1 100 100 24 39 75
2 82 100 25 38 75
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3 72 100 26 38 75
4 64 95 27 38 75
5 59 92 28 38 75
6 54 89 29 37 75
7 50 86 30~39 37 75
8 49 84 40~49 34 75
9 48 82 50~59 32 71
10 47 81 60~69 31 66
11 46 80 70~79 29 61
12 46 80 80~89 28 59
13 44 80 90~99 27 57
14 44 79 100~199 27 55
15 43 79 200~299 26 45
16 43 78 300~399 26 43
17 42 77 400~499 25 43
18 42 76 500~599 | 24 42
19 41 76 600~699 | 23 42
20 41 76 700~799 | 22 42
21 40 75 800~899 | 21 42
22 40 75 900~999 | 21 42
23 39 75 1000°]% | 20 42
TAAEER
T BA AHEE T BA AHEE )
al
5 A |t R ANDE | 54 a9 [ e Anas |
1 100 100 20~30 54 86
2 85 99 30~39 54 81
3 75 98 40~49 o4 76
4 75 98 50~59 48 71
5 66 97 60~69 48 66
6 66 96 70~79 47 61
7 63 95 80~89 47 59
8 63 94 90~99 47 57
9 63 93 100~199 45 55
10 59 93 200~299 43 43
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11 59 92 300~399 38 40
12 58 91 400~499 30 38
13 o8 90 500~599 25 37
14 57 89 600~699 22 36
15 57 89 700~799 20 35
16 56 88 800~899 18 34
17 o6 88 900~999 16 34
18 55 87 1000°]7% 15 33
19 55 87

3. AFVA3 7| 2s4dd
AFVH 7] 9 Reynold S/l W% 271489 Wate Alojdel(Poel M3tz 3o

=
AetZ=Z a4 Main Valve(Fd 11534 Sleeve)E ZHEA7]E A0 2 A Aojvka e

Unloading Type ©|t}

- AFV Flow Valve Operation —

34




OOHTROL
GALLEY

DDA

C

SRS S
e
R
g, oo
e ;._

77

Q

b

e
R
\

e
e
h-:_o. i

)
+=i:'i-'\ J-_a_

i

THREOTTLING POSITION

CLOSED POSITION

OPERATING PRESSURES

7}. VALVE DIFFERENTIAL PRESSURES

COMTIGL PALGSSUAE
EXHAUST &1
DOAWMHSTREAM BLEED

CUTLET
FAESSISRE FZ

QPEM POSITION

AFV | Sleeve C_omposite Block InspiratoAr Block B Maximum
. Manifold Operating Parameters Manifold Operrating Parameters Mainiold Operating Parameters
Series | Type Craking Full Open Craking Fullopen Couninuous | Intermittent
300 5L 0.1 0.35 0.035 0.12 2 3.5
300 5 0.25 1 0.1 0.5 8 12
300 7 1 2 0.4 1.3 35 50
600 7 2 4 8 1.7 70 100
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Fo: o+=3

Fc: &3]3

Ps : Sleeved] Zo]& 3

Pl : %4 P2 74
Pc: 2 Y

AP=P1-Pc

T3l

A P=0Pl=Pc AP=0 Pl=Pc

Fc>Fo Pc+Fs >P1
Pc+Ps>P1 Pc=Fc Pl=Fool®n=&
Ps>0 Fc+Fs>Fo

L R g2

A P=P1-Pc, P1=Pc+A P A P=P1-Pc—>P1=Pc+A P

Fce<Fo P1>Pc

Pc+ Ps<P1 Fc+Fs<Fo
Pc+Ps<Pc+AP Pc+Fs<Pc+A P
Ps<A P S Fs<AP

o} 2243 (P2) =871 Y =3¢

F QIR ol A 221k o] =olx|™H Pilot7} @34 Pilot Lines 2% 7}~7}
Zero(0)7} 7] W<l Restrictord| 4] $he&Ao] glojx]al Sleeve s+ ol
7l A= Al ke 1Ak I 2 shEe] "k
AFVY| Sleever AAte] A 7dHrt} of7h A2 7oz o] EA =9
Qﬂ wj ol ek dEjel A sk Axpelel #HH Y (Ps)s AE AT

T3k SleevestiFSoll A& 21101013:‘@0)34- 2‘}‘%’:}@'@2)% “ Al dE (P2)=124=H (P1)”
o A 2x}¢k= (P2)o] A2 A7} Ha1 3 Sleeved] #E(Ps)o] Sleevest AAE
H 3 dte] 7129 FFES AXAFITh EFF Sleeved AFSoAE 1x4FPDHH AojgH
(Po)& #7] wjol Sleeve®] #H | (Ps)nte] o]e} o] Sleeve’dt, atFSolA #HA
285 otol k2o FEs A

o 2245 871 BAE 3

36



2z2F k= o] dolxW Pilot7} & Al 1259 7127} Pilot Line & &3t 327] Al &gt}
o] 3F 7t27t S7ksk=dl webA Restrictors T3 uj= b &Aool AAA Aloj e o]
ol Al €t} Sleeve RSl e 1= (Pl oJsiA Eejx] D7) Alzrgttt. thA
22kekel o] ol Al AlojqkE (Pe)o] wtelA A 12k = (P1)2 Sleeved] #3123} Ao
HH(Po)E B3 A& o] AW Sleeverl 2} 75 AAEFH HlojupA 7t27t 527
Al AHg) o] &} o] Alojgte o] vtox]=d] webA Sleeved WA S S7HAAA Al
a7t shRS ARt Sleeved 413 Aol FEd ol Sleeves A7W7F T

128 (P o] WS 7 9-o= Sleeves Hojule Apgto] FEatA oA A

7] wimoll A WAL E olstell A 2 gkt
H-5 Sleeve?] A% 1x4=# o] 0.25Kg/Cm209]3}o]™ H-7 Sleeve?] 2% 0.98
Kg/Cm2ell A Al el 7 k. ob&e] A/Nde]l 745 AsiA 1253 23k
dE o] FHA A H-5 Sleeved] 9 1Kg/Cm2~0.7Kg/Cm2, H-7 Sleeve 2]
3% 1.9Kg/Cm2~2Kg/Cm25 A gtofof gt} BE MPA—-MPB—LP & 33k
@21l MPB 12+ 2 3Kg/Cm27}F 714 Et.
w3 2215 287 7Aste] 23 ¢helo] A5dly] AlZEH Pilotel A B2
7h2mo] ¥ A4Sl Restrictor®] 990 HE(PDI Aol (Pe)7t 57tk

vy

ghet

1o

» J

Sleeve: slF=0 2R E @3 Wifo g %
ATFV=] A=S54

AXIAL FLOW YALYE SERIES 300
TYFICALSLESWE QP EHING CHARACTEALSTICS

f [
[ i |
T ——r ?_1._-— —
HETE < dHs —"] ol |
> "\.,\_“ - - / {/f |
S e {OTE 1+ / N
E 2 . _-“-"D'!"E'-‘
gg i i HOTE KA
g e .
= [ P&meiuwmm
Py CAGE ASFHANA FORY
e ! _.-‘" . L FLST ELE BT -
/ a mfic_mtsnh?mi.\ﬁm
PRl e D Sealsl APTUL 1512
/1 —t el o e e e e | SO
L = 20 s, | A8+ =
H‘FW'-_:)‘.&HTHFPESL‘XI.J‘?
[T

¥ AFVE Qmax®t Qming H9l&= AFVEZ9] 20~80% HHA7F 7HE £ 5~95%7H4]
= AREESE k. AR o] 5% o]Etd A= Ay o] WA gl

vl AFVA 7] 2543 Flow Chart

g & T 2 ] a1
L 22pehe 8 (= 7h (G
l l -
5 oaperel 4 A P1>Pet+P2du &2jHs ddo] dr
l l
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3. Pilot gad | eay
l l

4. Pilot Bleed Gas = 7} FATPAN
l l

5. Aol sk= (Pe) A &) A 2=
l l

6. Sleeve®]™ 9] A9} = 7} 7F &
l l

a) P1-Pc(375) P1>P l
l l

b) Pc-P2(°7=) Ed e z 7t
l l

7. Sleeve Yz 23] 2%

H}. REGULATOR®Y] k&l A4

1) Netherlands — Royal Association of Gas Manufactures in the Netherlands

- V751/77 0.2bar<Pi<8bar

(RC5,CC10,...)
T.1 Po
1.05 Pa
o Po recm brezl

0.95 Po

1 : |

] B T

0.7 Qs i mos

2)  Germany-DIN3380(RG5,SG10...)
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Fo

1.1 Po
1.05 Po
Po nombre
0.95 Fo
E
0.7 Qrrias Qmax 1.5 Elima:a-:
3) United States—-sample utility specification
—-domestic regulator
1.29 Pa
; Po
0.85 Po
1
T
O max

* RG (Regulation Precistion W% 9]

AEGESANA FFol F7h L 44l

o

=)

R

39
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% SG (Closuing —Overload Grop)

7F2ao] ARgEFo] glo] 7havk ApdrE u v)EdE uo A 4 # (Lock up)
4) A=A 3 Pilotdle] H
FAR=DN| Pilot
N -1 O 1 H -7
© RG SG | RG | SG I

RG1 +1.5 2.5 0.5 2.5

RG2.5 4 5 1 5

RG5 8 20 2 20 x =23 Pilot 4:19] %
RG10 10 30 « T HAAL 71+ RG10, SG25
RG20 20 50

RG40 40 100

4. 37 ARA FH

rzi
5

1) E= Gov'eh Relief Valve aL¢t7h2 bdebel®, fsp4f7k=e] obd 2 AR de| )
HEAZFAARRIY A7 el A gshef of

2) HFH o mRE GovE HESY] 913 BExAE FetaL, Gov'e] ngow Q1%
ALY 225 ﬂﬂ E&o}ﬂ el T3 Eiéfﬁ% FeloF Fht.

4) Gov' 9 AALHARY Ao} A L 235 =L Valve Seatyt 718 Gov' WY
Fiod &4 A 2o= A AU olsrt FAHESE dofstt

=
24 M7t 7Fs e Springel T oldd o=

5) BmANE gejol £ 4
Bk Fe AUEE 99 He WA Spring® AHEBT,
&

7) Diaphragm= Diaphragm | 5& G
Vent(#%)E 93l Casingol Vent 78S @A (HE])FooF 3t}

8) Spring Case®l| £5, 7|g} o]§=2 Eo] molx= AL W= ok 3}
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A% :2000. 12. 20

18:10 - 18:30

5) SILENCER A A ¥ :2000. 12. 15

6) 44 9ET 9
OERE EERE

A2 4.2Kg/Cm2 230mmH20

R 4.2Kg/Cm2 230mmH20

AAG - =4
AAD 153} 25AF0] Aol 54

AAG 15 Aol =4

@ @ ® @ ® B+t
A %7 (dBa) 89.7 95.3 60.0 58.0 57.8 72.2
A 2%(dBa) | 74.0 81.5 46.0 45.8 48.5 59.2
2 HdBa) 15.7 13.8 14.0 12.2 9.3 13.0

= H4 13.0dBa 274
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459 &°F APT
e AsT AT17F 15 656-3

2)

1) A7191A
A7) Ma
A ZAL AMC
2dry AFV-3BL
x47] A7) 3B
TYPE HARNOREG PILOT
IN/OUT #j3=7) 37/12”
Z| o)A A3 7,340 Nm3/hr
3) A7 A3
APT @2 FduU] Ao HE2 H AY7A ol X5 o] glom ofgte=F1 9]
27F Fom =z Qi APT &9l 7H4] Age] S8 U= TgA7E.
4) 25SHYA
AR A 22000, 12. 18 18:30 - 18:50
A3 :2000.12.20  19:00 - 19:20
5) SILENCER A X :2000. 12. 19
6) A d=T ¢4H
o= =794
XA 42Kg/Cm2 | 230mmH20
A 42Kg/Cm2 | 230mmH20
7 S SA
AAD : 2Y9E 9 10cm o)A A AN =4
%@ : A7 LY 30em o] A AR ANA F5H4
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4 %] 71(dBa) 76.0 57.0 84.0 85.0 86.6 77.7
d %] $-(dBa) 65.3 50.1 48.0 73.0 74.5 76.4 64.6
%2 *}(dBa) 10.7 6.9 11.0 10.5 10.2 9.86
= i 986dBa &S 4
4. A=
A7) A AFY AL Het 10~15dBa AT Ao E Uehon QAo A 7)E
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