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Propsl./order no.: 616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date:  10.01.05 Data entered by: V12/Di
ltem no. FV100326 Tag no. FV100326
Process medium  Purge Gas State of medium at inlet: gas Vaive Sizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m¥/h(N))] 9200 8157 2800
Inlet pressure p1 [bar(a)} 67,9 67,9 60
Outlet pressure p2 [bar(a)] 50 48,5 45,5
Inlet temperature t1 [°C] 40 40 40
Molar mass M [g/mof) 11,509 11,509 11,509
Isentropic exponent gamma 1,4 1,4 1,4
Real gas factor Z 1,0087 1,0087 1,0087
Viscosity eta [mPas] 0,014 0,014 0,014
Results and factors
Valve coeff. calculated Cv 8,55 7,36 3,03
Min. req. size Reg. DN [mm]) 21,2 20,2 12,2
Outlet velocity w [Mach]} 0,0537 0,0491 0,0180
SPL VDMA 24422 mod. LA [dB(A)] 78 77 69
relative travel T [%)] 82,4 78,6 55,9
Different. pressure ratio X 0,26 0,29 0,24
FL value FL 0,95 0,96 0,97
XT value xT 0,77 0,77 0,80
Valve style factor Fd 0,43 0,42 0,38
Level exponent G1 -4,86 -4,88 -4,96
Slope exponent G2 0,75 0,75 0,75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 17 Type 3251
Nominal size DN [7] 2" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.1
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 31 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate vi
Sealing lapped-in (10) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 2 D2 [mm] 50
cR [m/s] 5180 rho [kg/m?] 7850 “di [mm] 545 s [mm] 2,89999
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 16..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 89 p2min [bar(z)] 1,01 timax [°C] 100)
Actuator results
req. act. force Foreq. [kN] 7,78 req. diff. psu-ps100 dps [bar] 0,03
max. act. force Fmax  [kN] 57,41 Actuator force Fa [kN] 11,20
max. dp on plug d. pmax [bar] 133,07 Close safety factor FalFo (SF) 1,44
req. start bench range psOreq. [bar] 1,22 Open safety factor Ff/Fw -
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Propsl./order no.:

616100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 100105 Data entered by: V12/Di
ltem no. FV100406 Tag no. FV100406
Process medium  Water/Steam  State of medium at inlet: liquid Vaive Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 10000 5000 1000
Inlet pressure p1 [bar(a)] 44 44,9 46
Outlet pressure p2 [bar(a)] 3 3 3
Inlet temperature t1 [°C} 50 50 50
Density rho1 [kg/m?] 989,91 989,95 990
Vapor pressure pv [bar(a)] 0,12351 0,12351 0,12351
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,5476 0,54762 0,54764
Results and factors
Vaive coeff. calculated Cv 2,38 1,18 0,234
Min. req. size Req. DN [mm] 26,7 18,9 8,45
Qutlet velocity w [m/s] 1,43 0,715 0,143
SPL VDMA 24422 mod., LA [dB(A)] 74 73 67
Flow condition Cavitation Cavitation Cavitation
relative travel T [%] 82,8 64,9 23,5
Different. pressure ratio xF 0,93 0,94 0,94
FL value FL 0,74 0,74 0,74
Kc value Ke 0,55 0,55 0,55
Valve style factor Fd 0,55 0,35 0,13
z value at capacity zy 0,55 0,55 0,55
Level exponent F1 -7,39 -1,67 -8,18
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 4,89 7,53 4,56
Valve data
Body type Globe valve Series angle valve
Valve coefficient Cv 5 Type 3256
Nominal size DN '] 2" Body material A351CF8C
Pressure ratings PN 600 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 24 Flow direction < FTC
Stern diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [l 19685 D2 [mm] 50
cR [m/s] 5180 rho [kg/m?] 7850 di [mm}] 511 s [mm] 125
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?} 700 Bench range ps0 [bar] 12..2
Supply psu [bar] 2,24
(Defaults: pimax [bar(a)] 55 p2min [bar(a)] 1,01 timax [°C) 100)
Actuator results
req. act. force Foreqg. [kN] 0,31 req. diff. psu-ps100 dps [bar] 0,24
max. act. force Fmax  [kN] 57,41 Actuator force Fa [kN] 8,40
max. dp on plug d. pmax [bar] 31,78 Close safety factor Fa/Fo (SF) 26,91
req. start bench range psOreq. [bar] 0,05 Open safety factor FfiFw -
By



CONTROL VALVE SIZING SHEET

Sound pressure lavel

dBA_ BB i B8 ey

item Revision Tag no Fv-100416
Custemer 8izing 1
Cust. Raf.
|Praject roject Mathano! lran Date / by 1/30/03 / uw,
PROCESS DATA
Pipe size Inlet / oytlet in 12 /12 Wall thickness ‘sch &0
Valve duty " eld nature
Descriptlon Natural Gas .GAS
Density "Critical pressure
Molecular weight e ..Ratia of gpecific heats B & - S —
... Caser . Cased ' " Cimed

Flowrate v kgl 100000 160000 100000
upsxream !emperatumww ‘ n . degC F TN 280 . ...400
Upstream pressure barA ; 204 . . 46
Differential pressure bar L. A8 o &8 134 15.4
Downstream pressure . barA ... 168 : 28 2.6
Compressibility .0.988 0888 - 1008
CALCULATED PERFORMANCE

o . Case! | Case2  Case3 , Case4......_'i
Capacity FpCv L. 64 772,11 ;
Percent of {ull travel . T 648 786
Opening in degrees deg 81.2 732

Flow velacity (outiet) ‘Mach T 008 .08 007 .

Valve naw dp bar . 16 0.80 887 e
X‘ ...... 0-8 0‘_75“ 083 08} —
VALVE SELECTION

Nominal siza miz  Maximum capacity  Cv _ 626.8 _ T
Valve type BALL ANSI 800 FULL BORE BALL VALVE. WITH O-TRIM FOR NOIBE AND

valve serle Q-01 CAVITATION ABATEMENT, RATING ANSI 800

Dnuble mage LDFB lma dmuser . _ o

_Diffuser min. outlet dia in 1448

_ACTUATOR SIZING DATA

Supply pressure.
Max shut off dp
Load factor

Vaveseat 'f fj R
Gland packing S OO

Bearings.

ACTUATOR SELECTION

Selected actuator
Requlred open
Opening load factor

Regcontroltoopen .
Ctrl open load factor
Req cantro to close
Ctrl closa load factor

Requlred close o

‘Closing load factor

.......

NOTES

0o
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CONTROL VALVE SIZING SHEET

Item
Customer

|Project Project Methano! Iran

Fv-100428
8izing 1

Revision Tag no

Cust. Ref.

Date / by 1730103 / uw.

PROCESS DATA

Pipq_:s"zé‘m.le‘!'/bunet _ in 12'/ 12

Valve duty
Description

Déﬁéity
Molecular welght

Flowrate
Upstream temperature
Upstream pressure

Downstream pressura

3 {Vopor prasaure

. kgh
..degC

. bar
barA

Lsch @0

Wallthickness

e e
WATER

Critical 'prassufe' .
Ratig of specific heats
Case2 . Ca
488676
a3

. Case
685000 '
9
...‘.n‘B. TR
. 484
2.98

barA

barA

ChaA agiE T

CALCULATED PERFORMANCE

Capacity v
Percent of full trave!
Opening in degrees
Soynd pressure lavef
Flow velacity (inlet)
Terminal pressure drop _
Fi

~mis

Case 1
. 80639
674 0 488
.. 664

. 083

FpCv

bar

VALVE SELECTION

[Nominal size

ing A
BUTTERFLY ANSI 800
860-6H-DWN

Vaive type
Valve serle

Meximumcapacty  ov. {36000

WAFER-SPHERE, SOFT SEATED BUTTERFLY VALVE, RATING ANSI 800

ACTUATOR SIZING DATA

Supply pressure
Max shut off dp
Load factar

Valve seat T T
Glandpackng . [
Bearings. . ..l .

ACTUATOR SELECTION

Selectad actuator
Required open

Req control to open
Curl open load factor

‘Required close
Closing load factor

Raq control te closa )
Ctrl close load factor -
NOTES




Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date:  10.01.05 Data entered by: V12/Di
Item no. FV100429 Tag no. FV100429
Process medium  Water/Steam  State of medium at inlet; liquid Vae Sizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h) 29000 26316 5000
Inlet pressure pi [bar(a)] 50 51 51,5
Outlet pressure p2 [bar(a)) 48,2 48 47,5
Inlet temperature t1 [°C} 151 151 151
Density rhot [kg/m?] 918,62 918,68 918,71
Vapor pressure pv [bar(a)] 4,89 4,89 4,89
Critical pressure pc [bar(a)] 2212 2212 2212
Viscosity eta [mPas] 0,1823 0,18232 0,18234
Results and factors
Valve coeff. calculated Cv 26,8 18,7 3,05
Min. req. size Req. DN [mm} 47,3 45,0 19,6
Outlet velocity w [m/s] 4,47 4,05 0,770
SPL VDMA 24422 mod. LA [dB(A)] 53 56 44
relative travel T [%)] 85,6 76,4 30,1
Different. pressure ratio xF 0,04 0,07 0.09
FL value FL 0,91 0,93 0,97
Kc value Kc 0,76 0,80 0,91
Valve style factor Fd 0,43 0,42 0,21
z value at capacity zy 0,27 0,30 0,52
Level exponent F1 -6,83 -6,87 -7,21
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
- Valve data
Body type Globe valve Series globe vailve
Valve coefficient Cv 47 Type 3251
Nominal size DN "] 2" Body material A351CF8C
Pressure ratings CLASS 900 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 50 Flow direction FTO
Stern diameter Sd [mm] 16 Balanced without (0,0)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none pi M o3 D2 3
cR [m/s} 5180 rho [kg/m’] 7850 di [mm}] 809 s [mm] 4
Actuator data
Type 3277 Fail-safe act, extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 24..3,6
Supply psu [bar] 3,80
(Defaults: pimax [bar(a)] 70 p2min [bar(a)] 1,01 timax {[°C} 270)
Actuator resuits
req. act. force Foreq. [kN] 14,37 req. diff. psu-ps100 dps [bar] 0,08
max. act. force Fmax  [kN] 50,06 Actuator force Fa [kN] 16,80
max. dp on plug d. pmax [bar] 81,28 Close safety factor Fal/Fo (SF) 1,17
req. start bench range psOreq. [bar] 2,26 Open safety factor FfiFw -

fowas)
Les)
ooy



Propsl./order no.:

616100

Customer LURGI-PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. FV100512 Tag no. FV100512
Process medium  Natural Gas FueState of medium at inlet: gas Vive Sizng Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m3/h(N)] 14500 2729 1500
Inlet pressure p1 [bar(a)] 5.8 5,8 58
Outlet pressure p2 fbar(a)] 2 3,5 1.2
Inlet temperature t1 [°C] 20 20 20
Molar mass M [g/mol] 16,827 16,827 16,827
Isentropic exponent gamma 1.3 1,3 1.3
Real gas factor Z 0,995 0,995 0.995
Viscosity eta [mPas] 0,011037 0,011037 0,011037
Resuits and factors
Valve coeff. calculated Cv 152 30,4 14,5
Min. req. size Req. DN [mm] 146 48,0 60,8
Outlet velocity w [Mach] 0,316 0,0323 0,0527
SPL VDMA 24422 mod. LA [dB(A)] 84 71 71
relative travel T [%] 84,9 43,7 247
Different. pressure ratio X 0,66 0,40 0,79
FL value FL 0,93 0,97 0,97
xT value xT 0,73 0,79 0,80
Valve style factor Fd 0,43 0,30 0,18
Level exponent G1 -4,58 -4,65 -4,75
Slope exponent G2 1,02 0,75 0,75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 275 Type 3241
Nominal size DN [l 6" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction Flow Div.l
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 130 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) ‘ Leakage rate 1’4
Sealing fapped-in (10) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 M e D2 M 8"
cR [mis] 5180 rho [kg/m®] 7850 di [mm] 207 s [mm] 6.3
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [cm?] 700 Bench range ps0 [bar] 2,35..3,8
Supply psu [bar] 4,00
(Defaults: pimax [bar(a)] 9 p2min  [bar{a)] 1,01 timax [°C] 20)
Actuator results
req. act. force Foreq. [kN] 14,80 req. diff. psu-ps100 dps [bar} 0,02
max. act. force Fmax  [kN] 66,29 Actuator force Fa [kN] 16,45
max. dp on plug d. pmax [bar] 9,22 Close safety factor Fa/Fo (SF) 1.1
req. start bench range psOreq. [bar] 2,33 Open safety factor FfiFw -

610



Propsl./order no.:

616100

Customer LURGI - PIDEC

Project: 2 nd Methanol Plant Date:  10.01.05 Data entered by: V12/Di
ltem no. Fv100704 Tag no. FV100704
Process medium  Water/Steam  State of medium at inlet: vapor Vale Sizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 60000 52326 10000
Inlet pressure p1 [bar(a)] 44 44 44
Outlet pressure p2 [bar(a)] 43 42,3 33
Inlet temperature t1 [°C] 490 490 490
Density rho1 [kg/m?] 12,96 12,96 12,96
Isentropic exponent gamma 1,278 1,278 1,278
Viscosity eta [mPas] 0.028241 0,028241 0,028241
Results and factors
Valve coeff. calculated Cv 631 423 35,0
Min. req. size Req. DN [mm] 92,1 86,7 42,9
Outlet velocity w [Mach] 0,0626 0,0564 0,0138
SPL VDMA 24422 mod. LA [dB(A)] 60 65 82
relative travel T [%)] 96,0 85,8 22,1
Different. pressure ratio X 0,02 0,04 0,25
FL value FL 0,90 0,91 0,97
xT value xT 0,69 0,71 0,80
Valve style factor Fd 0,46 0,43 0,16
Level exponent G1 -3,40 -3,55 -4,25
Slope exponent G2 2,48 2,49 1,50
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 735 Type 3254
Nominal size DN [ i Body material A217 WC6
Pressure ratings CLASS 900 Noise reduction without
Travel S [mm] 60 Charact. Equal perc.
Seat bore $B [mm] 200 Flow direction FTO
Stem diameter Sd [mm] 40 Balanced Graphite (10)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none DI 10" D27 10"
cR [mfs] 5180 rho [kg/m?] 7850 di [mm] 248 s [mm] 12,5
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 14..27
Supply psu [bar] 3,30
(Defaults: pimax [bar(a)] 55 p2min  [bar(a)] 1,01 ttmax [°C] 500)
Actuator resuits
req. act. force Foreq. [kN] 172,26 req. diff. psu-ps100 dps [bar] 0,60
max. act. force Fmax  [kN] 112,43 Actuator force Fa [kN] 19,60
max. dp on plug d. pmax [bar] 82,80 Close safety factor Fa/Fo (SF) 125
req. start bench range psOreq. [bar] 1,24 Open safety factor FflFw -

611



CONTROL VALVE SIZING SHEET

tam
Customner

Project Praject Methapol Iran

FV-100806
Sizing 1

Ravision Tag no
Cusl. Ref,

Data / by 1/30/03 / uw,

PROCESS DATA

Pipa size inlet / outiet in 14/ 14
Vaive ddty
Description

D“er‘{sfty”

Melacular weight 17.227

Flowrate .
Upstream temperature |
Upslream pressure
Oifferentiat presaure
.. |Pawnstream pressure

J |compreasibility

~ Nm3mh
,.degC

_ barA _

Wall (ﬁfckn63§ ‘

" Fiuid nature
_GAS_
Critical pressure
__Ratioof specific heata

.. ..Cased | Caed

Beooe -
400 ... B
B84
14

-t 3‘ ,,,,,,

ez
Jlasss L

Casel i
60000 |
barA 4668
bar o4

CALCULATED PERFORMANCE

Capacity
Parcant of full travel
Opening indegrees
Sound pressure level
Flow velocity (outiet)

Xt

dBA s . a0

_Case3
LT (B
B2

 Case2
| Biser
817

. Case {
FpCv. 90848
% . . 863 |
deg B

BN X SRR U Y S

Mach fons
088 ... . 880

VALVE SELECTION

Nominal size
Vaive type
Valve serle

in 10

860-SH-DWN

BUTTERFLY ANS! 800

. Madmumcapacly . Cv__ 210000

WAFER-SPHERE, SOFT SEATED BUTTERFLY VALVE, RATING ANSI 600 _

ACTUATOR SIZING DATA

|Supply presswa
" |Max shut off dp
Load factor

Vaveseat i
‘Gland packing o
Bearings

ACTUATOR SELECTION

Selected actuator |
Required apen
Opening load factor

Req contral to open

Ctrl open Joad factor
Rag contrai toclose
Ctrl closs load factor

Required closs o
.Closing Joad factor o

............. o

i )

- -~ il g --!
"

NQTES




CONTROL VALVE SIZING SHEET

ftam Revision Tag no Fv-100807
Customer Copy of Copyof Szl
Cust. Ref.
froject Praject Methanol Ifan Date / by 1/30/03 / u.w.
PROGESS DATA
Pipe size intet / outlet in 16 /18 Wallthickness . 8ch 40 e
Vaive du&y Flula naturs
Description LBAS e
Eéh'éllly Critical pressure
Molecular waight JAraar Ratoorspectficheats 44 e
| o Case! |  Case2 Case 4
F'ow rate ) o CNm3h 210000 195712 o _
Upsiream temperatre degc ... 40 | 400 —
Up ream pressure barA 46.4 : 454 ) —
. |Difterantial pressure bar S SO X SIS
* |Downstream pressure barA & &2
Compressibliity 1 1. S
CALCULATED PERFORMANCE
| Case 1
Capamty FpCv 887.32
Parcent of !ull travel % . 66.0 5
Opening in degrees ... . deg . 481
Sound prassure levei L. S R . S
Flow velocity (outlet) Mach 007 i
Valve naw dp ..ar 18
Xt 0.67

VALVE SELECTION

Reqcontrolteopen
Gtrl opan load factor

Req control to close

Cri close load factor

Nominal size Jn1ot . Maximumcapacty Cv.___1367.18 ) -
Valve type BUTTERFLV ANSI 300 BALANCED METAL SEATED BUTTERFLY \IALVE.
Valve serie 8-L-ANSI300 _ RATINGS ANSI300, DIN PNEO o
Double stage LDFB line diffu . . Difftuser min. outletdia_ in 144

 ACTUATOR SIZING DATA
Supply pressure Vaveseat T
Max shut aff dp ‘Glengpacking . . 1
Laad factor Beatings e e eeene e
ACTUATOR SELECTION
Selectad actuator B e
Requiradopen ‘Required close . b
Opening load factor ‘Closing load factor e R - .

NOTES

LN +HP

i
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Propsl./order no.:

616100

Customer LURGI! - PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. FV100825 Tag no. FV100825
Process medium  Water/Steam  State of medium at inlet: vapor Vate Sizing Version .56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 40000 30000 8000
Inlet pressure pi [bar(a)] 41 41 41
Outlet pressure p2 [bar(a)] 36 35 11
Inlet temperature t1 ['C] 395 395 395
Density rho1 [kg/m3) 14,111 14,111 14,111
Isentropic exponent gamma 1,2858 1,2858 1,2858
Viscosity eta [mPas] 0,024152 0,024152 0,024152
Results and factors
Valve coeff, calculated Cv 188 130 21,6
Min. req. size Req. DN [mm] 78,9 69,3 63,8
Outlet velocity w [Mach] 0,0830 0,0640 0,0543
SPL VDMA 24422 mod. LA [dB(A)] 84 82 81
relative travel T [%] 96,0 86,5 40,6
Different. pressure ratio X 0,12 0,15 0,73
FL value FL 0,92 0,93 0,97
xT value xT 0,71 0,74 0,80
Valve style factor Fd 0,46 0,43 0,28
Level exponent G1 -5,45 -5,65 -5,68
Slope exponent G2 0,25 0,25 0,25
Valve data
Body type Globe valve Series globe vaive
Valve coefficient Cv 220 Type 3251
Nominal size DN [’] 6~ Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.lll
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mm] 125 Flow direction FTO
Stern diameter Sd [mm] 25 Balanced without (0,0)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 M & D2 e
¢R [m/s] 5180 rho [kg/m?] 7850 di [mm] 1571 s [mm] 559999

Actuator data

Type 3271 Fail-safe act. extends

Diaphr. area A [em?] 2800 Bench range ps0 [bar] 28..38
Supply psu [bar] 4,00

(Defaults: pimax [bar(a)] 55 p2min  [bar(a)] 1,01 timax [°C} 420)

Actuator results

req. act. force Foreq. [kN] 67,88 req. diff. psu-ps100 dps [bar] 0,03

max. act. force Fmax  [kN] 60,27 Actuator force Fa [kN] 78,40

max. dp on plug d. pmax [bar] 4775 Close safety factor Fa/Fo (SF) 1,15

req. start bench range psOreq. [bar] 2,67 Open safety factor Ff/Fw -



Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methano! Plant Date: 10.01.05 Data entered by: V12/Di
item no. FV100831 Tag no. FV100831
Process medium  Water/Steam  State of medium at inlet: vapor Vabe Sizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h} 20000 8000 2000
Inlet pressure p1 [bar(a)] 41 41 35
Outlet pressure p2 [bar(a)] 11 11 6
Inlet temperature t1 [°C] 395 385 395
Density rho1 [kg/m?} 14,111 14,111 14,111
Isentropic exponent gamma 1,2858 1,2858 1,2858
Viscosity eta [mPas] 0,024152 0,024152 0,024152
Results and factors
Valve coeff. calculated Cv 52,3 21,6 5,55
Min. req. size Req. DN [mm] 101 63.8 41,5
Outlet velocity w [Mach] 0,136 0,0543 0,0230
SPL VDMA 24422 mod. LA [dB(A)] 85 80 71
Flow condition Choked flow
relative travel T [%] 86,1 63,5 28,8
Different. pressure ratio X 0,73 0,73 0,83
FL value FL 0,96 0,97 0,98
xT value xT 0,78 0,80 0,81
Valve style factor Fd 0,43 0,40 0.20
Level exponent G1 -5,75 -5,78 -5,85
Slope exponent G2 0,25 0,25 0,25
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 90 Type 3251
Nominal size DN [ 6" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.lll
Travel S [mm] 30 Charact. Equal perc.
Seatbore SB [mm] 80 Flow direction FTo
Stem diameter Sd [mm] 25 Balanced without (0,0)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none DI [] 6 p2 [ s
cR [m/s] 5180 rho [kg/m®] 7850 di [mm] 1571 s [mm] 5,59999
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 2,45..3,2
Supply psu [bar] 3,40
{Defaults: pimax [bar(a)] 55 p2min  [bar(a)] 1,01 timax [°C} 420)
Actuator results
reg. act. force Foreq. [kN] 28,44 req. diff, psu-ps100 dps [bar] 0.06
max. act. force Fmax  [kN] 60,27 Actuator force Fa [kN] 34,30
max. dp on plug d. pmax [bar] 65,55 Close safety factor Fa/Fo (SF) 1,21
req. start bench range psOreq. [bar] 2,23 Open safety factor FflFw -

61
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Propsi./orderno.: 616 100 Customer LURG! - PIDEC
Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. Fv101019 Tag no. FV101019
Process medium  Oxigene State of medium at inlet: gas Ve Sizing. Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m2/h(N)] 45000 29500 10000
Inlet pressure p1 [bar(a)] 39,6 39,8 399
Outlet pressure p2 [bar(a)] 372 34 33
Inlet temperature t1 [°C] 20 20 20
Molar mass M [g/mol] 31,999 31,999 31,999
Isentropic exponent gamma 1.4 1.4 1,4
Real gas factor Z 0,95868 0,95848 0,95838
Viscosity eta [mPas] 0,010282 0,010292 0,010297
Results and factors
Valve coeff. calculated Cv 214 93,5 29,3
Min. req. size Req. DN [mm] 68,9 58,4 34,5
Outlet velocity w [Mach] 0,0378 0,0264 0,00931
SPL VDMA 24422 mod. LA [dB(A)] 70 83 81
relative travel T [%] 82,7 61,5 31,9
Different. pressure ratio X 0,06 0,15 0,17
FL value FL 0,94 0,96 0,97
xT value xT 0,75 0,78 0,80
Valve style factor Fd 0,43 0,40 0,22
Level exponent G1 -3,55 -3,87 -3,91
Slope exponent G2 2,50 1,77 1,62
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 420 Type 3251
Nominal size DN [ 8" Body material A351 CF8C
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mmj 150 Flow direction FTO
Stem diameter 8d [mm] 40 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate 1’4
Sealing lapped-in (10) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 10 D2 7 10"
cR [m/s] 5180 rho [kg/m3] 7850 di [mm] 255 s [mm] 8,8

Actuator data

Type 3271Tandem Fail-safe act. extends

Diaphr. area A [em?] 5600 Bench range ps0 [bar] 2..26
Supply psu [bar] 2,80

(Defaults: pimax [bar(a)] 55 p2min {bar(a)] 1,01 timax [°C] 100)

Actuator results

req. act. force Foreq. [kN] 100,60 req. diff. psu-ps100 dps [bar] 0,00949

max. act. force Fmax  [kN] 162,52 Actuator force Fa [kN] 112,00

max. dp on plug d. pmax [bar] 60,37 Close safety factor Fa/Fo (SF) 1,11

req. start bench range psOreq. [bar] 1,98 Open safety factor FffFw -



Propsi./order no.:

616100

Customer LURGI - PIDEC

Project: 2nd Methanoi Plant Date: 10.01.05 Data entered by: V12/Di
ftem no. FVv101021 Tag no. Fv101021
Process medium  Water/Steam  State of medium at inlet: vapor Vale Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [ka/h) 7000 4500 2000
Inlet pressure p1 [bar(a)) 44 44 44
Outlet pressure p2 [bar(a)] 37 36,1 33
Inlet temperature t1 [°C] 385 395 395
Density rho1 [kg/m?] 15,216 15,216 15,216
Isentropic exponent gamma 1,2855 1,2855 1,2855
Viscosity eta [mPas] 0,02415 0,02415 0,02415
Results and factors
Valve coeff. calculated Cv 28,0 16,8 6,48
Min. req. size Req. DN [mm] 32,5 26,4 18,4
Outlet velocity w [Mach} 0,147 0,0959 0,0452
SPL VDMA 24422 mod. LA [dB(A)] 83 81 79
relative travel T [%] 86,8 73,7 49,4
Different. pressure ratio X 0,16 0,18 0,25
FL value FL 0,91 0,93 0,96
xT value xT 0,70 0,74 0,78
Valve style factor Fd 0,43 0,42 0,33
Level exponent G1 -3,49 -3,66 -3,81
Slope exponent G2 1,68 1,59 1,50
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 47 Type 3251
Nominal size DN "] 2" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 50 Flow direction FTO0
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 P 4t D2 [ 4"
cR [m/s] 5180 rho [kg/m*] 7850 di [mm] 1063 s [mm] 3,99999
Actuator data
Type 32717 Fail-safe act, extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 2,1..33
Supply psu [bar] 3,50
(Defaults: pimax ([bar(a)] 55 p2min [bar(a)] 1,01 timax [°C] 420)
Actuator results
req. act. force Foreq. [kN] 11,42 req. diff. psu-ps100 dps [bar] 0,08
max. act. force Fmax  [kN] 44,94 Actuator force Fa [kN] 14,70
max. dp on plug d. pmax [bar] 70,58 Close safety factor FalFo (SF) 1,29
req. start bench range psOreq. [bar] 1,79 Open safety factor Fi/Fw -

o
[
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Propsi.forderno.: 616 100 Customer LURGI - PIDEC
Project: 2ndMethanol Plant Date: 10.01,05 Data entered by: V12/Di
ltem no. FV101039 Tag no. Fv101039
Process medium  Oxygen State of medium at inlet: gas Valve Sizing Version 2.56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [mh(N)] 59000 54800 15000
Inlet pressure p1 [bar(a)) 39,6 39,6 39,9
Outlet pressure p2 [bar(a)] 38,5 38,4 34
Inlet temperature t1 [°C] 20 20 20
Molar mass M [g/mol] 31,999 31,999 31,999
Isentropic exponent gamma 1.4 1,4 1,4
Real gas factor Z 0,95868 0,95868 0,95838
Viscosity eta [mPas]) 0,020823 0,020823 0,020831
Results and factors
Valve coeff. calculated Cv 411 365 47,0
Min. req. size Req. DN[mm] 77,6 74,9 41,6
Outlet velocity w [Mach] 0,0470 0,0437 0,0133
SPL. VDMA 24422 mod. LA [dB(A)] 66 66 80
relative travel T [%) 99,4 96,4 44,0
Different. pressure ratio X 0,03 0,03 0,15
FL value FL 0,91 0,92 0,97
XT value xT 0,71 0,72 0,80
Valve style factor Fd 0,47 0,45 0,29
Level exponent G1 -3,00 -3,06 -3,95
Slope exponent G2 2,50 2,50 1,76
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 420 Type 3251
Nominal size DN Il 8" Body material A351 CF8C
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mm] 150 Flow direction FTO
Stem diameter Sd [mm] 40 Balanced without (0,0)
Packing Graphite (10) Leakage rate "4
Sealing lapped-in (10) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 107 D2 10"
cR [m/s] 5180 rho (kg/m*] 7850 di [mm] 255 s [mm] 88
Actuator data
Type 3271Tandem Fail-safe act. extends
Diaphr. area A [em?] 5600 Bench range ps0 [bar] 2..2,86
Supply psu [bar] 2,80
(Defauits: pimax f[bar(a)] 55 p2min [bar(a)] 1,01 timax [°C] 100)
Actuator results
req. act. force Foreq. [kN] 101,46 req. diff. psu-ps100 dps {bar] 0,03
max. act. force Fmax  [kN] 162,52 Actuator force Fa [kN] 112,00
max. dp on plug d. pmax [bar] 59,88 Close safety factor Fa/Fo (SF) 1,10
req. start bench range psOreq. [bar] 1,99 Open safety factor FflFw -

018



Propsl./Jorder no.: 616 100 Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. FV101041 Tag no. FV101041
Process medium  Water/Steam  State of medium at inlet: vapor Ve Siing Version 3,59
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 10000 8400 4000
Inlet pressure pi [bar(a)] 44 44 44
Outlet pressure p2 [bar(a)] 37 36,1 33
Inlet temperature 1 [°C} 395 395 395
Density rho1 [kg/m?] 15,216 15,216 15,216
Isentropic exponent gamma 1,2855 1,2855 1,2855
Viscosity eta [mPas] 0,02415 0,02415 0,02415
Results and factors
Valve coeff. calculated Cv 39,0 31,1 12,9
Min. req. size Req. DN [mm] 38,9 36,1 26,0
Outlet velocity w [Mach] 0,0803 0,0690 0,0353
SPL VDMA 24422 mod. LA [dB(A)] 83 82 79
relative travel T [%] 86,1 80,4 58,0
Different. pressure ratio X 0,16 0,18 0,25
FL value FL 0,93 0,94 0,96
xT value xT 0,74 0,75 0,78
Valve style factor Fd 0,43 0,42 0,39
Level exponent G1 -4,72 -4,86 -4,98
Slope exponent G2 0,75 0,75 0,75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 67 Type 3251
Nominal size DN [l 3" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Fiow Div.1
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 63 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 & D2 M 4"
cR [m/s] 5180 rho [kg/m?] 7850 di [mm] 106 s [mm] 4
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A fcm?] 1400 Bench range ps0 [bar] 16..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 55 p2min [bar(a)] 1,01 timax [°C] 420)
Actuator results
req. act. force Foreqg. [kN] 17,73 req. diff. psu-ps100 d ps [bar] 0,04
max. act. force Fmax  [kN] 44,94 Actuator force Fa [kN] 22,40
max. dp on plug d. pmax [bar] 68,89 Close safety factor Fa/Fo (SF) 1,26
req. start bench range psOreq. [bar] 1,39 Open safety factor FflFw -

oy
e
o
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Propsl./order no.. 616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. Fv101122 Tag no. FV101122
Process medium  Water/Steam  State of medium at inlet: vapor Vale Sizing Version 356
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 4000 3700 3000
Inlet pressure pt [bar(a)] 44 44 44
Outlet pressure p2 [bar(a)] 36,5 36,5 10
Inlet temperature t1 [°C) 395 395 395
Density rho1 [kg/m?] 15,216 15,216 15,216
Isentropic exponent gamma 1,2855 1,2855 1,2855
Viscosity eta [mPas] 0,02415 0,02415 0,02415
Results and factors
Valve coeff. calculated Cv 15,2 14,0 7,23
Min. req. size Req. DN[mm] 24,8 23,8 41,0
Outlet velocity w [Mach] 0,0767 0,0716 0,214
SPL VDMA 24422 mod. LA [dB(A)] 78 77 84
relative travel T [%] 86,3 84,2 67,3
Different. pressure ratio X 0,17 0,17 0,77
FL vaiue FL 0,93 0,94 0,97
xT value XT 0,74 0,74 0,79
Valve style factor Fd 0,43 0,43 0,32
Level exponent G1 -4,44 -4,45 -4,66
Slope exponent G2 0,75 0,75 0,75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 26 Type 3251
Nominal size DN i) 2" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.1
Travel S fmm] 15 Charact. Equal perc.
Seat bore SB [mm] 38 Flow direction FT0
Stern diameter Sd [mm] 12 Balanced without (0,0)
Packing Graphite (10) : Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 3 p2 M 3
cR [m/s] 5180 rho [kg/m?*} 7850 di [mm] 817 s [mm] 3,6
Actuator data
Type 3277 Fail-safe act. retracts
Diaphr. area A [em?] 350 Bench range pso [bar] 0,2..1
Supply psu [bar] 3,12
(Defaults: pimax [bar(a)] 55 p2min [bar(a)} 1,01 timax [°C] 420)
Actuator results
req. act. force Foreg. [kN] 6,74 req. diff. psu-ps100 dps [bar} 2,12
max. act. force Fmax [kN] 23,14 Actuator force Fa [kN] 7.41
max. dp on plug d. pmax [bar] 59,83 Close safety factor Fa/Fo (SF) 1,10
req. start bench range psOreq. [bar] 0,12 Open safety factor FflFw 1,85



Propsl.Jorderno.: 616 100 Customer LURGI-PIDEC

Projec:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
Item no. FV101125 Tag no. FV101125
Process medium  Water/Steam  State of medium at inlet: vapor Valve Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h) 10000 9800 3000
Inlet pressure p1 [bar(a)] 44 44 44
Outlet pressure p2 [bar(a)] 36,5 36,5 34
Inlet temperature t1 [°C} 395 395 395
Density rho1 [kg/m?3} 15,216 15,216 15,216
Isentropic exponent gamma 1,2855 1,2855 1,2855
Viscosity eta [mPas] 0,02415 0,02415 0,02415
Results and factors
Valve coeff. calculated Cv 37,8 37,0 10,0
Min. req. size Req. DN [mm] 39,1 38,7 22,2
Outlet velocity w [Mach] 0,0718 0,0704 0,0231
SPL VDMA 24422 mod. LA [dB(A)] 80 79 75
relative travel T [%] 85,4 84,8 ‘ 51,5
Different. pressure ratio X 0,17 0,17 0,23
FL value FL 0,94 0,94 0,97
xT value xT 0,74 0,74 0,79
Valve style factor Fd 0,43 0,43 0,34
Level exponent G1 -4,58 -4,58 -4,77
Slope exponent G2 1,64 1,64 1,50
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 67 Type 3251
Nominal size DN [l 3" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.l
Travel ) [mm] 30 Characi. Equal perc.
Seat bore SB [mm] 63 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1y 3 D2 3
cR [m/s] 5180 rho [kg/m?] 7850 di [mm] 81,7001s [mm] 3,59999
Actuator data
Type 3277 Fail-safe act. retracts
Diaphr. area A [em?] 700 Bench range ps0 [bar] 02..1
Supply psu [bar] 3,79
(Defaults: pimax [bar(a)] 55 p2min [bar(a)] 1,01 timax [°C] 420)
Actuator results
req. act. force Foreqg. [kN] 17,73 req. diff. psu-ps100 dps [bar] 2,79
max. act. force Fmax  [kN] 44,94 Actuator force Fa [kN] 19,51
max. dp on plug d. pmax [bar] 59,61 Close safety factor Fa/Fo (SF) 1,10
req. start bench range psOreq. [bar] 0,08 Open safety factor FflFw 2,75

e,
e
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Propsl./order no.: 616 100 Customer LURGI - PIDEC

Project: 2nd Methano! Plant Date:  10.01.05 Data entered by: V12/Di
Item no. FV101229A  Tag no. FV101229A
Process medium  Water/Steam  State of medium at inlet: liquid Vali Sizing Version 3.5
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 40000 10000
Inlet pressure p1 [bar(a)] 162 155
Outlet pressure p2 [bar(a)] 125 21
Inlet temperature 1 [°C] 11 111
Density rho1 [kg/m3] 957,32 957,46
Vapor pressure pv [bar(a)) 1,4826 1,4826
Critical pressure pc [bar(a)] 2212 2212
Viscosity eta [mPas] 0,25624 0,25631
Results and factors
Valve coeff. calculated Cv 9,21 1,03
Min. req. size Req. DN [mm] 54,4 27,2
Outlet velocity w [m/s] 1,48 0,369
SPL VDMA 24422 mod. LA [dB(A)] 61 74
relative travel T [%] 89,3 33,4
Different. pressure ratio xF 0,18 0,87
FL value FL 0,97 0,98
Kc value Kc 0,92 0,94
Valve style factor Fd 0,42 0,18
z value at capacity zy 0,80 0,80
Level exponent F1 -6,94 -7,97
Slope exponent F2 0,30 0,30
Correct. term delta Lf [dB] 0 -6,68
Valve data
Body type Globe valve Series multistage valve
Valve coefficient Cv 14 Type 3251M
Nominal size DN [ 4" Body material A216 WCB
Pressure ratings CLASS 1500 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 38 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 10 D2[7 10
c¢R [m/s] 5180 rho [kg/m?] 7850 di [mm) 233 s [mm] 20
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?} 1400 Bench range pso [bar] 2..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 181 p2min  {bar(a)] 1,01 timax [°C] 160)
Actuator results
req. act. force Foreq. [kN] 20,81 req. diff. psu-ps100 dps {bar] 0,01
max. act. force Fmax  [kN] 53,82 Actuator force Fa [kN] 28,00
rmax. dp on plug d. pmax [bar] 243,17 Close safety factor Fa/Fo (SF) 1,35
req. start bench range psOreq. [bar] 1,64 Open safety factor FflFw -

DD
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Propsl./order no.: 616 10

0

Customer LURGI - PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
item no. FV101229B Tag no. FV1012298
Process medium  Water/Steam  State of medium at inlet: liquid Vae Sizing Version 3.55
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 350000 270000 50000
Inlet pressure p1 [bar(a)) 140 152 152
Outlet pressure p2 [bar(a)] 136 148,5 125
Inlet temperature t1 [°C] 111 111 111
Density rho1 [kg/m?] 956,76 957,32 957,46
Vapor pressure pv [bar(a)) 1,4826 1,4826 1,4826
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,25592 0,25624 0,25631
Results and factors
Valve coeff. calculated Cv 210 173 11,5
Min. req. size Req. DN [mm] 161 141 60,8
Outlet velocity w [m/s} 3,23 2,49 0,462
SPL VDMA 24422 mod. LA [dB(A)] 64 60 63
relative travel T {%] 91,5 86,5 17,3
Different. pressure ratio xF 0,03 0,02 0,18
FL value FL 0,94 0,95 0,98
Kc value Kc 0,83 0,85 0,93
Valve style factor Fd 0,44 0,43 0,14
z value at capacity zy 0,20 0,21 0,48
Level exponent F1 -7,23 -7,25 -7,54
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 290 Type 3254
Nominal size DN [ 8" Body material A216 WCB
Pressure ratings PN 1500 Noise reduction without
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mm] 125 Flow direction FTO
Stem diameter Sd [mm] 40 Balanced PTFE (1,6)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 10 D2 M 10"
cR [m/s] 5180 rho [kg/m? 7850 di [mm} 250 s [mm] 40
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 2800 Bench range ps0 [bar] 16..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 181 p2min [bar(a)] 1,01 timax [°C) 160)
Actuator results
req. act. force Foreq. [kN] 221,92 req. diff. psu-ps100 dps [bar] 0,03
max. act. force Fmax  [kN] 150,99 Actuator force Fa [kN] 44,80
max. dp on plug d. pmax [bar] 341,18 Close safety factor Fa/Fo (SF) 1,84
req. start bench range psOreq. [bar] 0,95 Open safety factor Ft/Fw -
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v Verteiler
Dampfkuhler-Datenblatt SA.RV.000769 ordion
DESUPERHEATER-DATA SHEET Auftrag
Anlage: Kom-Nr./Ang.-Nr.:
g 2 nd Methanol ey b e K04-0618.1
Kunde: Ventiltyp:
st omeer SAMSOMATIC GmbH type Hyp DKVP 088/116U-PH1
Anlagenkennz./Pos.: . Stickzahl:
item-n% No.: FV-101432/ 100-22 quanity 1.00
Al -Nr.: Liefertermin:
orggffcgs Nr. 976524/4060/742 déﬁ’vgy ermin 08.11.2004
Spezifikation/Abnahme: Auslegungsdaten: o
s gciﬁcation EN10204-3.1B fesian atag 54,00/ 98bar 420/ 140°C
Medium: Dampf Kihlwasser
medium coolwater
Menge: Menge
g’ - flow rg:e kg/s 2.78 13.89 15.83 flow rge kg/s 0.04 1 1.03
N 2 | Druck: Druck
g_-_) § E‘ pregsure bar s 45.5 45.5 45.5 pregsure bar aps 64 64 64
o8 5 o | Temperatur: °C 395 395 395 Temperatur °C 111 111 11
o - % temperature temperature
02| 9 < |Enthalpie: Enthalpie
0 '(-% > entha!piep I kl/kg enthalpig kJ/kg
-“:’ g| & |Druck: baras | 45.5 45.5 45.5 Kverrechnet | 3, | 0.03 0.86 0.88
6 8 § - |_pressure Kv
= 2 tur: °
o 5 S ;‘;gﬂ%ﬁﬂf‘e ur C 381 323.6 329.7
= £ | Enthalpie: kd/k
ﬂ % enthalpie g
Q .
o Mﬁ?ﬁ_ﬁ‘ kg/s 2.82 14.89 16.86
Kys [malh]: 1 Kennlinie: gjo, Hub [mm]: 32 Stellzeit normal/schnell [sek]:
- L characteristic stroke stroke time
c DN PN Flansch-Norm Gehduse-Material:  1.5415
E type of flange body-material
g | Eintritt-KUhlwasser: ” Dampfleitun 5
;c:';: '% inlet coolwater 2 1500# RF ASMS B 16.5 steampp))ipeI 9 ao 184'40 X 12’70 Wd
“(T; = | Montageflansch: 4”7 600# RF ASME B 16.5 Einbaulage Horizontal Vertikal [X]
=3 & [mounting flange Installation horizontal vertical
©£
e Wasseranschiup a4
D &| Apstromrichtung: A ARZ ter infel B A C i D
— g )} waier Inie Ji I i
'—g § emitting direction A D B Disen “# “# “#
.x spray nozzles
Anstrich:  SA Standard
painting
ap-Antrieb:6ffnen/schliefen  og elektr. Drehantr. pneum. Schubantr.: Sonstiges: Pneumatikantrieb
Ap-actuator. open/ close electric actuator pneumatic actuator special
Hersteller:  gAMSON Typ: 3277 (700 cm2, 2,1 - 3,3)
manufactor type
8 .| Drehm.: Nm U/Hub: U/min: Feder 6ffnet  schlieBtld  doppeltwirkend
-:..% torque revolution/stroke revolution/minute | spring open ciosed double-action
8| U VIHz DE: Stck WE: Stck Eingangssignal pneum. elektr.[X] Eingangssignal: 420 mA
< © voltage torque switches limit switches input signa! pneum, electr. input signal
ESR: Stck mA Stecker Klemmen Stellungsregler 4 | Verstarker Verblockung Handrad
electronic positioner plug terminals positioner booster interblock relais handwheel
Goldkontakte Magnetventil Zuluftdruck : 10,00bar Druckminderer [X]
gold contacts solenoid valve air supply pressure reducing
Bemerkungen: Zuluftdruck 4 - 9 bar i
remarks Antriebsstange einfahrend schliefit Kiihler
Ausfiihrung wie unter K03-0227.1 geliefert
Typenschild kompl. in engl. Sprache, mit Angabe cvs = 1,16
Revision Datum Anderungen Name Unterschrift
1 07.09.2004 | Hinweis Typenschild SKEPPLER
0 29.07.2004 | Erstellung KEPPLER

Schroedahl-Arapp Spezial-Armaturen GmbH & Co KG
Schonenbacher Str.4 - 51580 Reichshof - Mittelagger
Telefon (02265) 99 27 -0 - Telefax (02265) 99 27 27
© SCHROEDAHL ARAPP Spezialarmaturen GmbH & Co. KG, D-51580 Reichshof-Mittelagger
email: info@schrocdahl.com Internets hitp:/www.schroedahl.de

SCHROEDAHL

Spezial-Armaturen
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o Verteiler
Dampfkiihler-Datenblatt SA.RV.000770 A
DESUPERHEATER-DATA SHEET Auftrag
Anlage: Kom-Nr./Ang.-Nr.:
projec 2 nd Methanol workono./quotat%n-no. K04-0618.2
Kunde: Ventiltyp:
culsltom - SAMSOMATIC GmbH type iityp DKVP 088/117U-LH1
Anlagenkennz./Pos.: . Stiickzahl:
rag No.: FV-101433/ 100-23 s 1.00
Auftrags-Nr.: Liefertermin:
rdorr 09 976524/4060/742 dé"vew rmi 08.11.2004
Spezifikation/Abnahme: N 10 204 -3.1B Ruslegungsdaten: 54,00/ 98bar 470/ 140°C
Medium: Dampf Kihlwasser
medium coolwater
Menge: Menge
§> _ ﬂowf:ge kg/s 17.5 43.89 50.56 fo rge kg/s 0.83 3.81 4.39
NS .
g £ % 522‘35;3 barams | 45.5 455 45.5 ngg]fe bar | 64 64 64
"('f;' % g ‘o | Temperatur: °C 336 414 460 Temperatur °C 111 111 11
ok w % temperature temperature
D 2| = |Enthalpie: Enthalpie
O '% > en_t_h_a_lpig klikg enthalpi(? kJ/kg
L5 2 [Druck baras | 455 | 455 | 455 ||Kverrechnet | s, | 071 | 326 | 377
..q..s o) E - pressure Kv
T .2 t . o
m | 5% Jemperatur C 2955 | 3263 | 351.2
= < Enthalpie: kJ/k
L_g % enthalpie 9
Q
Menge:
o oo rgte kg/s 18.33 47.7 54.95
Ky [malh]: 4.2 Kennlinie: [inear |Hub[mm]: 32 Stellzeit normal/schnell [sek]:
- LK characteristic stroke stroke time
c DN PN Flansch-Norm Gehause-Material:  1.5415
E type of flange body-material
Eintritt-Kuhl : » Dampfleit 5
“ 'g 'a;.: inllet c:)olwaltjer wasser 2 . 1500# RF ASME B 16.5 steamr;))ipee' Hna ag 317,20 x 16,10 Wd
”(Ty = | Montageflansch: 4” 900# RF ASMEB165 Einbaulage Horizontal Vertikal [X]
3 £ |_mounting flange Installation horizontal vertical
g % A V Wosseranschiup B C ik
=2 = Abstrémrichtung: % waler Tniet I i T
g§ emitting direction A D EX Disen “’, “# D
.K spray nozzles
Anstrich : SA Standard
painting
ap-Antrieb:6ffnen/schlieflen  og elektr. Drehantr. pneum. Schubantr.: Sonstiges: Pneumatikantrieb
Ap-actuator. open/ close electric actuator pneumatic actuator special
Hersteller:  sAMSON Typ: 3277 (700 cm2, 2,1 - 3,3)
a manufactor type
@ - | Drehm.: Nm U/Hub: U/min: Feder offnet  schliefit doppeltwirkend
-:% torque revolution/stroke revolution/minute ] spring open closed double-action
'E§ U/f: VIHz DE: Stck WE: Stck Eingangssignal pneum. elektr.[X] Eingangssignal: 4-20 mA
< voltage torque switches limit switches input signal pheum. electr, input signal
ESR: Stck mA Stecker Klemmen Stellungsregler Verstarker Verblockung Handrad
electronic positioner plug terminals positioner booster interblock relais handwhee!
Goldkontakte Magnetventil Zuluftdruck : 10,00bar Druckminderer [X|
gold contacts solenoid valve air supply pressure reducing
Bemerkungen: Zuluftdruck 4 - 9 bar ii
remarks Antriebsstange einfahrend schlieft Kiihler
Ausfiihrung wie unter K03-0227.2 geliefert
Typenschild kompl. in engl. Sprache, mit Angabe cvs = 4,86
Revision Datum Anderungen Name Unterschrift
1 07.09.2004 | Hinweis Typenschild SKEPPLER
0 29.07.2004 | Erstellung KEPPLER

Schroedahi-Arapp Spezial-Armaturen GmbH & Co KG

Schonenbacher Str.4 - 51580 Reichshof - Mittelagger

Telefon (02265) 99 27 -0 - Telefax (02265) 99 27 27

© SCHROEDAHL ARAPP Spezialarmaturen GmbH & Co. KG, D-51580 Reichshof-Mittelagger

email: info@schrocdahlcom Internet: hitp:/www.schrocdahlde

SCHROEDAHL

Spezial-Armaturen




Dampfkihler-Datenblatt SA.RV.000771

Verteiler

Ordner
DESUPERHEATER-DATA SHEET Auftrag
Anlage: Kom-Nr./JAng.-Nr.: .
projec 2 nd Methanol work-no./quotat%n-no. K04-0618.3
Kunde: Ventiltyp:
customar SAMSOMATIC GmbH type yp DKP 080/110U-PLS
Anlagenk IPos.: . Stiickzahl:
nem_n%e ennz./-os No.: FV-101435/ 100-24 quantity 1.00
Auft -Nr.: Liefertermin:
orgerfr?cgs r 976524/4060/742 déﬁvgyermm 08.11.2004
Spezifikation/Abnahme: Auslegungsdaten: °
5 g ciﬁ'ca'ﬁg"on nahme: EN10204-3.1B o e‘;i o iutgg aten 128,00/ 200bar 565/ 140°C
Medium: Dampf Kuhlwasser
medium coolwater
Menge: Menge
§1 _ | ow rgte kg/s 16.94 87.22 50.83 foe rgte kg/s 0.92 1.25 2.08
N € |Druck: Druck
% :%__ g pregsure bar aps 114 114 114 broseune bar.ns! 153 153 153
R | & e |Temperatur: °C 551 472 524 Temperatur °c 111 111 111
o LE ,.g temperature temperature
02| 2 |Enthalpie: Enthalpie
Q0 ‘(% > enﬂﬁ!piep kdlkg enthalpig kd/kg
2 g| & [Druck baras | 114 114 114 Kverrechnet | (3, | 054 | 074 | 1.23
“s 8 § - | pressure Kv
B | 5 & [Temperatur | o | 401 | 4576 | 4799
2 .% temgeratu.re
in i | Enthalpie: kJikg
o B enthalpie
8 M :
g ﬂoﬁf:gtg kg/s 17.86 88.47 52.91
K [M¥h): 2.7 Kennlinie: gjo, Hub [mm]: 32 Stellzeit normal/schnell [sek]: ¢
| Kg characteristic stroke stroke time
o)}
C DN PN Flansch-Norm Gehause-Material:  1.4903
E type of flange body-material
Eintritt-Kthl : ” Dampfleit 4
;‘g '% inller: c!)olwali‘er wasser 2 2500# RF ASME B 16.5 steam%ipeeI ung ao 322’50 X 31’75 Wd
‘%S Montageflansch: 4” 2500# RF ASME B 16.5 Einbaulage Horizontal Vertikal [X
5 £ |_mounting flange Installation horizontal vertical
®L
e Wosseranschiup -
D &/ Apstrémrichtung: A ARZ water Talet B A C i NS
— o g' rd ! n e ' [l |
sfmnmare A BE o OINE CIRRC
¥ spray nezzles
Anstrich:  SA Standard
painting
ap-Antrieb:6ffnen/schlieflen 200 elektr. Drehantr. pneum. Schubantr.: Sonstiges: Pneumatikantrieb
Ap-actuator. open/ close electric actuator pneumatic actuator special
Hersteller:  sAMSON Typ: 3271 (1400 cm2, 1,1 - 2,4)
a manufactor type
@ - | Drehm.: Nm U/Hub: U/min: Feder 6ffnet  schliefit doppeltwirkend
ot =1 torque revolution/stroke revolution/minute | spring open closed double-action
E% U/ VIHz DE: Stck WE: Stck Eingangssignal pneum. elektr.[x Eingangssignal: 4-20 mA
< voltage torque switches limit switches input signal pneum. electr, input signal
ESR: Stck mA Stecker Klemmen Stellungsregler D4 | Verstérker X | Verblockung Handrad
electronic positioner plug terminals positioner booster interblock relais handwheel
Goldkontakte Magnetventil Zuluftdruck : 10,00bar Druckminderer [
gold contacts solenoid valve air supply pressure reducing
Bemerkungen: Zuluftdruck 4 - 9 bar Ui
remarks Antriebsstange einfahrend schlieft Kiihler
Zusitzlicher Lastfall: Einspritzwasser 4,17 kg/s, 153 bar, 111 °C, kv = 2,46
Ausfiihrung wie unter K03-0227.3 geliefert
Typenschild kompl. in engl. Sprache, mit Angabe cvs = 3,12
Revision Datum Anderungen Name Unterschrift
1 07.09.2004 | Hinweis Typenschild SKEPPLER
0 29.07.2004 | Erstellung KEPPLER

Schroedahl-Arapp Spezial-Armaturen GmbH & Co KG
Schiinenbacher Str.4 - 51580 Reichshof - Mittelagger
Telefon (02265) 99 27 -0 - Telefax (02265) 99 27 27

emall: info@schrocdahl.com Internet: hip-//www.schroedahl de

© SCHROEDAHL ARAPP Spezialarmaturen GmbH & Co. KG, D-51580 Raichshof-Mittelagger

SCHROUEDAHL

Spezial-Armaturen
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Propsl./order no.:

616 100

Customer LURGI-PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
Item no. FV101439 Tag no. FV-101439
Process medium  Steam State of medium at inlet: vapor Vaive Siing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Fiow W [kg/h} 115000 50000 30000
Inlet pressure p1 [bar(a)] 101 101 35
Quitlet pressure p2 [bar(a)) 95 95 32
Inlet temperature t1 [°C] 505 505 450
Spec. volume v1 [mkg] 0,0327 0,0327 0,0919
Isentropic exponent gamma 1,31 1,31 1,31
Viscosity ny1 [mm?/s) 0,968 0,968 2,47
Results and factors
Valve coeff. calculated Cv 329 141 204
Min. req. size Req. DN [mm] 84,7 55,8 74,0
Outlet velocity w [Mach] 0,0957 0,0364 0,0638
SPL VDMA 24422 mod. LA [dB(A)] 85 76 73
relative travel T [%] 125 52,3 76,5
Different. pressure ratio X 0,06 0,06 0,09
FL value FL 0,91 0,94 0,92
xT value xT 0,70 0,75 0,72
Valve style factor Fd 0,44 0,41 0,43
Level exponent G1 -4,20 -4,22 -4,12
Slope exponent G2 1,12 1,49 1,65
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 265 Type 3251
Nominal size DN [ 6" Body material A217 WCS
Pressure ratings CLASS 1500 Noise reduction Flow Div.!
Travel s [mm] 60 Charact. linear
Seat bore SB [mm] 125 Flow direction FTO
Stern diameter Sd [mm] 25 Balanced Graphite (10)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 M 8" D2 [ 8
cR [m/s}] 5100 rho [kg/m®] 7800 di [mm] 187 s [mm] 26
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 1..3
Supply psu [bar} 3,37
(Defaults: ptmax [bar(a)] 70 p2min [bar(a)] 1,01 timax [°C] 515)
Actuator results
req. act. force Foreq. [kN] 86,29 req. diff. psu-ps100 dps [bar} 0,37
max. act. force Fmax  [kN] 55,77 Actuator force Fa [kN] 14,00
max. dp on plug d. pmax [bar] 170,03 Close safety factor FalFo (§F) 1,57
req. start bench range psOreq. [bar] 0,70 Open safety factor FflFw -

027



Propsi./order no.:

616 100

Customer LURGI-PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
item no. FV101441Rev3 Tag no. Fv101441
Process medium  Water/Steam  State of medium at inlet: liquid Vahe Shing Version 386
Process and medium data Case 1 Case 2 Case 3
Flow w [ka/h] 70000 50000 20000
Inlet pressure p1 [bar(a)] 55 56 56
Qutlet pressure p2 [bar(a)] 3 3 3
Inlet temperature t1 °C} 240 240 240
Density rho1 [kg/m?] 814,79 814,86 815,1
Vapor pressure pv [bar(a)] 33,467 33,467 33,467
Critical pressure pc [bar(a)) 220,64 220,64 220,64
Viscosity eta [mPas} 0,11122 0,11124 0,113
Flashing portion xd2 [%] 21,7 21,7 21,7
spec. Volume v2 [m®/kg] 0,695 0,695 0,695
Results and factors
Valve coeff. calculated Cv 18,0 12,6 5,05
Min. req. size Req. DN [mm] 250 212 134
Outlet velocity w [mv/s}] 60,1 42,9 17,2
SPL. VDMA 24422 mod. LA [dB(A)] 84 82 75
Flow condition Flashing Flashing Flashing
relative travel T [%] 64,0 54,9 31,5
Different. pressure ratio xF 2,41 2,35 2,35
FL value FL 0,98 0,98 0,98
Kc value Ke 0,93 0,93 0,94
Valve style factor Fd 0,35 0,30 0,15
z value at capacity zy 0,32 0,35 0,47
Level exponent F1 -7,45 -7,49 ~7,79
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 10,04 9,90 9,89
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 75 Type 3254
Nominal size DN [1 10" Body material A351 CF8C
Pressure ratings CLASS 900 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 63 Flow direction FTO
Sterm diameter Sd [mm] 40 Balanced without (0,0)
Packing Graphite (10) Leakage rate 1’4
Sealing lapped-in (10) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 10 D2 M 10
¢R [m/fs] 5180 rho [kg/m?®] 7850 di [mm} 248 s [mm] 13
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 24..3,2
Supply psu [bar] 3,40
{Defaults: pimax [bar(a)] 70 p2min [bar(a)] 1,01 timax [°C] 270)
Actuator resuits
req. act. force Foreqg. [kN] 24,75 req. diff. psu-ps100 dps [bar] 0,10
max. act. force Fmax  [kN] 132,33 Actuator force Fa [kN] 33,60
max. dp on plug d. pmax [bar} 96,98 Close safety factor FalFo (SF) 1 _36ﬂ
req. start bench range psOreq. [bar] 1,94 Open safety factor FfIFw @ 4 8



Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ftem no. FV150411 Tag no. FV150411
Process medium  Water/Steam  State of medium at inlet: liquid Valve Siing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 18000 14000 5000
Inlet pressure pt [bar(a)) 54 5,4 6
Outlet pressure p2 [bar(a)] 1,6 1,6 1,6
Inlet temperature 11 [°C} 40 40 40
Density rho1 [kg/m?] 992,42 992,42 992,44
Vapor pressure pv [bar(a)] 0,073844 0,073844 0,073844
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,65301 0.65301 0,65302
Results and factors
Valve coeff. calculated Cv 10,8 8,43 2,80
Min. req. size Req. DN [mm] 35,8 31,6 18,9
Outlet velocity w [mvs] 2,57 2,00 0,713
SPL VDMA 24422 mod. LA [dB(A)] 76 73 65
relative travel T [%)] 86,0 79,6 51,4
Different. pressure ratio xF 0,71 0,71 0,74
FL value FL 0,95 0,95 0,97
Kc value Kc 0,85 0,86 0,91
Valve style factor Fd 0,30 0,27 0,12
z value at capacity zy 0,40 0,44 0,59
Level exponent F1 -7,04 -7,10 -7,38 -
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -2,66 -1,62 0,41
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 20 Type 3241
Nominal size DN ["] 2" Body material A351CF8C
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore S8 [mm] 31 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate w
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steelpipe  Pipe insulation none (s ET o B D2 M 2
cR [m/s] 5180 rho (kg/m®] 7850 di [mm] 85 {mm] 2,9
Actuator data
Type 3277 Fail-safe act. retracts
Diaphr. area A [em?] 350 Bench range ps0 [bar] 0,2..1
Supply psu [bar] 1,36
(Defaults: pimax [bar(a)] 13 p2min [bar(a)] 1,01 ttmax [*C] 40)
Actuator results
req. act. force Foreq. [kN] 1,156 req. diff. psu-ps100 dps [bar} 0,36
max. act. force Fmax  [kN] 27,34 Actuator force [kN] 1,27
max. dp on plug d. pmax [bar] 13,41 Close safety factor Fa/Fo (SF) 1,10
reg. start bench range psOreq. [bar] 0,02 Open safety factor FflFw 13,69

GAe



. Verteiler
Dampfkihler-Datenblatt SA.RV.000772 Srdner
DESUPERHEATER-DATA SHEET Auftrag
Anlage: Kom-Nr./Ang.-Nr.:
projec! 2 nd Methanol work-no./quotal%n—no. K04-0618.4
Kunde; Ventiltyp:
customer SAMSOMATIC GmbH ty&n ityp: DKVP 088/117U-LH1
Anlagenkennz./Pos.: . Stiickzahl:
ltem-n% No.: FV-150610 / 150-02 qu:nmfa 1.00
Auftrags-Nr.: Liefertermin:
plonibils 09 976524/4060/742 delivery 08.11.2004
Spezifikation/Abnahme: Auslegungsdaten: o
s 2 Sification EN10204-3.1B Hosian gata 9 54,00/ 98bar 500/ 160°C
Medium: Dampf Kihlwasser
medium coolwater
Menge: Me
§) _ | fow rgte kg/s 3.59 8.72 35.89 ﬂow"ggtg kg/s 0.83 2.03 8.33
N2 |Druck: Druck
GC) .% g Dressure bar as 47 47 47 pressure bar aps 60 60 60
TR = ‘o | Temperatur: °C 475 475 475 Temperatur o 111 11 111
5% - § temperature temperature
0 o Enthalpie: Enthalpie
5| > enthalaie kllkg erthalae kd/kg
-f—;’ g| & [Druck bar ass 47 47 47 Kverrechnet | 3, | 0.85 2.07 8.53
40_5 ) E o [|PBressure Kv
TEIT tur: °
m =3 g teﬁ';‘eeggrae ur C 269 269 269
== Enthalpie: kJ/k
ﬂ %: enthalpie 9
Q -
) nggtee- kg/s 4.42 10.75 44.22
Kys [mslh]: 9.5 Kennlinie: jinear | Hub [mm}: gop Stellzeit normal/schnell [sek]:
5 K characteristic stroke stroke time
c DN PN Flansch-Norm Gehause-Material:  1.5415
o ] type of flange body-material
& < Eintritt-Kiihlwasser: 2” 1500# RF ASME B 16.5 Dampfleitung AC) 323.80 x Wd
;‘g %’ inlet coolwater ) steam pipe a ’ X
B 2 | Montageflansch: 4” 900# RF ASME B 16.5 Einbaulage Horizontal Vertikal [X]
3 <% l.mounting flange Installation horizontal vertical
oL
i S Wasseranschlup -
Qo 2| Abstrdmrichtung: A ﬁv water infet B J{ C ‘H D ‘.u"
_-g & | emitting direction O EX Disen “* “’} “#
.K spray nozzles
Anstrich : SA Standard
painting
ap-Antrieb:6ffnen/schiielen 98 elektr. Drehantr. pneum. Schubantr.: Sonstiges: Pneumatikantrieb
| Ap-actuator. open/ close electric actuator pneumatic actuator special
Hersteller:  sAMSON Typ: 3271 (1400 cm2, 1,1 - 2,4)
o manufactor type
@ » | Drehm.: Nm U/Hub: U/min: Feder 6ffnet  schlieBt]  doppeltwirkend
=2 torque revolution/stroke revolution/minute | spring open closed double-action
8| U ViHz DE: Stck WE: Stck Eingangssignal pneum. elektr.[X] Eingangssignal: 4-20 mA
< © voltage torque switches limit switches input signal pneum. electr, input signal
ESR: Stck mA Stecker Klemmen Stellungsregler D4 | Verstarker [ | Verblockung Handrad
electronic positioner plug terminals positioner booster interblock relais handwheel
Goldkontakte Magnetventil Zuluftdruck : 10,00bar Druckminderer [
gold contacts solenoid valve air supply pressure reducing
Bemerkungen: Zuluftdruck 4 - 9 bar (i
remarks Antriebsstange einfahrend schlieft Kiihier
Zusétzlicher Lastfall: 11,97 kg/s Dampf, 47 bar / 475 °C auf 269 °C, Kiihiw. 2,78 kg/s, 60 bar / 111 °C, kv =
2,84
Ausfiihrung wie unter K03-0227.4 geliefert
Typenschild kompl. in engl. Sprache, mit Angabe cvs = 10,98
Revision Datum Anderungen Name Unterschrift
1 07.09.2004 | Hinweis Typenschild SKEPPLER
0 29.07.2004 | Erstellung KEPPLER
Schroedahi-Arapp Spezial-Armaturen GmbH & Co KG
Schénenbacher Str.4 - 51580 Reichshof - Mittelagger stnEWL
Telefon (02265) 99 27 -0 - Telefax (02265) 99 27 27 -
@esiag(()EDAHL)ARAPP Spez;ealifn)-(la(turen ();mbH & Co. KG, D-51580 Reichshof-Mittelagger SpEZial AI‘ITIEfUI"Eﬂ
email: info@schroeduhl.com Internet: hitp:/www.schroedahl.de
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e Verteiler
Dampfkihler-Datenblatt SA.RV.000773 e
DESUPERHEATER-DATA SHEET Auftrag
Anlage: Kom-Nr./Ang.-Nr.:
projec! 2 nd Methanol wor{(r-]no.lquotatlgc)n-no. K04-0618.5
Kunde: Ventiltyp:
custornar SAMSOMATIC GmbH type iiyp: DKVP 088/117U-PH1
Anlagenkennz./Pos.: . Stickzahl:
it em_n% No.: FV-150630/ 150-03 quantity 1.00
Auftrags-Nr.: Liefertermin:
orgerff(g 976524/4060/742 dé"ver'; mi 08.11.2004
Spezifikation/Abnahme: Auslegungsdaten: °
s 2 ci%'c;ﬁon nanm EN10204-3.1B sl ng;:a gs 54,00/ 98bar 500/ 160°C
Medium: Dampf Kuhiwasser
medium coolwater
Menge: M
%} _ ﬂowfggg kg/s 1.08 6.83 28.06 ﬂo‘?ﬂgg kg/s 0.08 0.53 2147
N £ | Druck: Druck
% % E, prgssure bar s 5.7 5.7 5.7 pressure bar aps 60 60 60
o8 & ‘» | Temperatur: °C 364 364 364 Temperatur °C 111 111 111
=7 - % temperature temperature
02| 2 < | Enthalpie: Enthalpie
..D'%- > enthalpiep I kd/kg enthalpig ' kJ/kg
-2 g| 2 |Druck bar abs 5.7 5.7 5.7 Kverrechnet | 3, | 0.04 | 0.26 1.09
..q_). &) § - pressure Kv
= 2T tur: °
o & § teg”;?:ﬂ % ur C 270 270 270
£ .
i g | Enthalpie: kd/kg
= E enthalpie
Q "
g  |Menge: kgls 1.16 7.36 30.23
Kvs [m¥/h]: 1.2 Kennlinie: gjo, Hub [mm]: 32 Stellzeit normal/schnell [sek]: ¢
o | K characteristic stroke stroke time
c DN PN Flansch-Norm Gehduse-Material:  1.5415
o | type of flange body-material
& </ Eintritt-Kiihlwasser: 2" 1500# RF ASME B 16.5 Dampfleitung 4¢3 508,00 x Wd
;‘g %’ inlet coolwater ) steam pipe a ’ X
b7 g Montageflansch: 4” 900# RF ASME B 16.5 Einbaulage Horizontal  Vertikal I
3 % L.nounting flange Installation horizontal vertical
E £ W hiup
asseranschiu A
£ % Abstrémrichtung: A INC water niet B i C i D i
g & | emitting direction PR Disen “# “# “’}
el spray nozzles
Anstrich SA Standard
painting
ap-Antrieb:éffnen/schlielen  gg elektr. Drehantr. pneum. Schubantr.: Sonstiges: Pneumatikantrieb
Ap-actuator. open/ close electric actuator pneumatic actuator special
Hersteller:  sAMSON Typ: 3277 (700 cm2, 2,1 - 3,3)
o manufactor type
@ . | Drehm.: Nm U/Hub: U/min: Feder offnet  schiiefit doppeltwirkend
-:..% torque revolution/stroke revolution/minute | spring open closed double-action
8| U VIHz DE: Stck WE: Stck Eingangssignal pneum. elektr.[ Eingangssignal: 4-20 mA
< © voltage torque switches limit switches input signal pneum. electr. input signal
ESR: Stck mA Stecker Klemmen Stellungsregler ) | Verstarker Verblockung Handrad
electronic positioner plug terminals positioner booster interblock relais handwheel
Goldkontakte Magnetventil Zuluftdruck : 10,00bar Druckminderer [X]
gold contacts solenoid valve air supply pressure reducing
Bemerkungen: Zuluftdruck 4 - 9 bar (i
remarks Antriebsstange einfahrend schlieft Kiihler
Ausfiihrung wie unter K03-0227.5 geliefert
Typenschild kompl. in engl. Sprache, mit Angabe cvs = 1,39
Revision Datum Anderungen Name Unterschrift
1 07.09.2004 | Hinweis Typenschild SKEPPLER
0 29.07.2004 | Erstellung KEPPLER

Schroedahl-Arapp Spezial-Armaturen GmbH & Co KG
Schdnenbacher Str.4 - 51580 Reichshof - Mittelagger
Telefon (02265) 99 27 -0 - Telefax (02265) 99 27 27

© SCHROEDAHL ARAPP Spezialarmaturen GmbH & Co. KG, D-51580 Reichshof-Mittelagger

SCHROEDAHL

Spezial-Armaturen

amail: info@schrocdabl.com Internet: hitp://www.schrocdahl.de




o Verteiler
Dampfkuhler-Datenblatt SA.RV.000774 e,
DESUPERHEATER-DATA SHEET Auftrag
Anlage: Kom-Nr./Ang.-Nr.:
projec! 2 nd Methanol work-no./quotat%n-no. K04-0618.6
Kunde: Ventiltyp:
stomar SAMSOMATIC GmbH type yp DKVP 088/117U-PH1
Anlagenkennz./Pos.: . Stlickzahl:
item—n% No.: FV-150636 / 150-04 quantity 1.00
Auftrags-Nr.: Liefertermin:
orgerffgs J 976524/4060/742 déﬁvgyermln 08.11.2004
Spezifikation/Abnahme: Ausl daten: °
s g ciﬁ::égg] lon EN10204-31B 4 eLin quai“gs aten 54,00/ 98bar 500/ 160°C
Medium: Dampf Kuhlwasser
medium coolwater
Menge: Menge
g _ |fow rgte kg/s 71.16 47.44 2.37 e ragte kg/s 5 3.33 0.17
S 8 | Druck: Druck
qC) §- g pressure bar s 47 47 47 Bressare bar ass 60 60 60
Te &' | Temperatur: °C 482 482 482 Temperatur °C 111 11 111
o© - ..g temperature temperature
02! 2 |Enthalpie: Enthalpie
_Q-(% > enMpig kdlkg enthalpi(-'za kd/kg
-8 g| 2 |Druck: bar aps 47 47 a7 Kverrechnet | 3, | 512 3.41 0.17
..q_; 8 ﬁ - pressure Kv
- g o o
o 3 lmgg;gur C 400 400 400
=
iii = |Enthalpie:
g a(é"“ en?ha!?ig ' kifkg
(5]
M X
@ ﬂo\‘?vf:gg kg/s 76.16 50.77 2.54
K [M¥h]: 5.7 Kennlinie: gjo, Hub [mm}: go Stellzeit normal/schnell [sek]:
o | Kys characteristic stroke stroke time
c DN PN Flansch-Norm Gehduse-Material:  1.5415
E type of flange body-material
g | Eintritt-Kihlwasser: » ' Dampfleitun 5
:_g .g il 2 1500# RF ASME B 16.5 steam':;))ipe g a0 406,40 x Wd
“{5 T | Montageflansch: 47 900# RF ASME B 16.5 Einbaulage Horizontal Vertikal [X]
3 £ |_mounting flange Installation horizontal vertical
oL
S Wasseranschlup A,
9 & Apstromrichtung: A ARE woter niet B A C i D WK
:-g -3 | emitting direction PR Disen “# “# "}
e spray nozzles
Anstrich:  SA Standard
painting
Ap-Antrieb:6ffnen/schlieRen  gg elektr. Drehantr. pneum. Schubantr.: Sonstiges: Pneumatikantrieb
| Ap-actuator. _ open/ close electric actuator pneumatic actuator special
Hersteller:  gAMSON Typ: 3271 (1400 cm2, 1,1 - 2,4)
a manufactor type
@ - | Drehm.: Nm U/Hub: U/min: Feder offnet  schlieBt[XI  doppeltwirkend
-:% torque revolution/stroke revolution/minute | spring open closed double-action
E§ U/f: VIHz DE: Stck WE: Stck Eingangssignal pneum. elektr.[<] Eingangssignal: 4-20
< voltage torque switches limit switches input signal preum. electr. input signal
ESR: Stck mA Stecker Klemmen Stellungsregler Verstarker Verblockung Handrad
electronic positioner plug terminals positioner booster interblock relais handwheel
Goldkontakte Magnetventil Zuluftdruck : 10,00bar Druckminderer [X]
gold contacts solenoid valve air supply pressure reducing
Bemerkungen: Zuluftdruck 4 - 9 bar
remarks Antriebsstange einfahrend schlieft Kiihler
Zusétzlicher Lastfall: 19,77 kg/s Dampf, 47 bar / 482 °C auf 400 °C, Kiihiw. 1,39 kg/s, 60 bar / 111 °C, kv =
1,42
Ausfiihrung wie unter K03-0227.6 geliefert
Typenschild kompl. in engl. Sprache, mit Angabe cvs = 6,59
Revision Datum Anderungen Name Unterschrift
1 07.09.2004 | Hinweis Typenschild SKEPPLER
0 29.07.2004 | Erstellung KEPPLER
Schroedahl-Arapp Spezial-Armaturen GmbH & Co KG ¥
Schﬂnenbach; Str.4 - 51580 Reichshof - Mittelagger stEMHL
Telefon (02265) 99 27 -0 - Telefax (02265) 99 27 27 -
©95%32(§EDAHL)ARAPP Speziealeaf;:a(turen ()imbH & Co. KG, D-51580 Reichshof-Mittelagger SDEZIE][ Armaturen
emaik: info@schroedshl.com Internet: hitp://www.schroedahl.de
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. Verteiler
Dampfkihler-Datenblatt SA.RV.000775 rdior
DESUPERHEATER-DATA SHEET Auftrag
Anlage: Kom-Nr./Ang.-Nr.:
projec! 2 nd Methanol work-no./&uotgt%n—ng. Ko4-0618.7
Kunde: Ventiltyp:
cusgmer SAMSOMATIC GmbH ty&n Hyp: DKVP 088/116U-PL1
Anlagenkennz./Pos.: . Stuckzahl:
a9 z No.: FV-150725/ 150-05 iy 1.00
Auftrags-Nr.: Liefertermin:
orger-nog. S 976524/4060/742 déﬁvg,yermm 08.11.2004
Spezifikation/Abnahme: Ausl daten: o
spgc;;'c;ﬁgnlon nahme: EN 10 204-3.18B fus egungsdaten 7,00/ 98bar 380/ 160°C
Medium: Dampf Kihiwasser
medium coolwater
Menge: Menge
g _ | fiow r:?te kg/s 5.31 26.53 39.81 oo rgte kg/s 0.56 2.78 417
N £ |Druck: Druck
qC) § g‘ Dressure bar s 5.7 5.7 5.7 Sroseure bar aps 60 60 60
=8 £ ‘s | Temperatur: °c 270 270 270 Temperatur °c 111 1 11
okl 4 % temperature temperature
w2 2 < |Enthalpie: Enthalpie
s > enthalle. kdikg el kdlkg
-g g| & |Druck bar abs 5.7 5.7 5.7 Kverrechnet | .3, | 0.28 | 139 | 2.09
..q_.J & g - | pressure Kv
= 2T tur: o
o & E teﬁfllr)ggfe ur C 160 160 160
= = | Enthalpie: kJ/k
U_CJ % enthalpie g
@ Menge:
o floe rge kg/s 5.87 29.31 43.98
K [M¥N]: 2.3 Kennlinie: gl%, Hub [mm}]: 32 Stellzeit normal/schnell [sek]:
o | Kue characteristic stroke stroke time
c DN PN Flansch-Norm Gehsuse-Material:  1.5415
E type of flange body-material
¢ | Eintritt-Kihlwasser: ” Dampfleitun 4
;':C; %’ inlet coolwater 2 1500# RF ASME B 16.5 steam?)ipe 9 ad 508’00 x Wd
“&3 2| Montageflansch: 4” 600# RF ASME B 16.5 Einbaulage Horizontal Vertikal
-1 % mounting flange Installation horizontal vertical
oL
- Wasseranschlup = hware
D & Apstromrichtung: A AR fer Tnist B A C i D W
Qs g 1 water inle ] i i
:-:CJ -3 | emitting direction A “#'\ Disen “’} “# “#
x spray nozzles
Anstrich:  SA Standard
painting
ap-Antrieb:6ffnen/schlieen  gg elektr. Drehantr. pneum. Schubantr.: Sonstiges: Pneumatikantrieb
Ap-actuator. open/ close electric actuator pneumatic actuator special
Hersteller:  SAMSON Typ: 3277 (700 cm2, 2,1 - 3,3)
a manufactor type
@ . | Drehm.: Nm U/Hub: U/min: Feder 6ffnet  schlieBt[X]  doppeltwirkend
o= torque revolution/stroke revolution/minute | spring open closed double-action
'E§ U/f: VIHz DE: Stck WE: Stck Eingangssignal pneum. elektr.;d Eingangssignal: 4-20 mA
< voltage torque switches limit switches input signal pneum, electr. input signal
ESR: Stck mA Stecker Klemmen Stellungsregler ] | Verstéarker Verblockung Handrad
electronic positioner plug terminals positioner booster interblock relais handwheel
Goldkontakte Magnetventil Zuluftdruck : 10,00bar Druckminderer
gold contacts solenoid valve air supply pressure reducing
Bemerkungen: Zuluftdruck 4 - 9 bar i
remarks Antriebsstange einfahrend schlieBt Kiihler
Ausfiihrung wie unter K03-0227.7 geliefert
Typenschild kompl. in engl. Sprache, mit Angabe cvs = 2,66
Revision Datum Anderungen Name Unterschrift
1 07.09.2004 | Hinweis Typenschild SKEPPLER
0 29.07.2004 | Erstellung KEPPLER

Schroedahi-Arapp Speziali-Armaturen GmbH & Co KG
Schénenbacher Str.4 - 51580 Reichshof - Mittelagger
Telefon (02265) 99 27 -0 - Telefax (02265) 99 27 27

© SCHROEDAHL ARAPP Spezialarmaturen GmbH 8 Co. KG, D-51580 Reichshof-Mittelagger
email: info@schrocdahl.com Xnternet: htip://www.schroedahl.de

SCHROEDAHL

Spezial-Armaturen
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Propsl./order no.; 616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
Item no. Fv250102 Tag no. Fv250102
Process medium  Hydrogen State of medium at inlet: gas Valve Staing Version 5,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [mP/h(N)] 23000 19254 5800
Inlet pressure p1 [bar(a)] 35 35 35
Differential pressure dp [bar] 2.8 2,9 3
Inlet temperature t1 [°C) 50 50 50
Molar mass M [g/mol] 2,02 2,02 2,02
Isentropic exponent gamma 1.4 1,4 1.4
Real gas factor Z 1 1 1
Viscosity eta [mPas] 0,00880 0,00880 0,00880
Results and factors
Valve coeff. calculated Kv 25,5 21,1 6,26
Min. req. size Req. DN [mm] 27,2 24,9 13,7
Outlet velocity w [Mach] 0,0888 0,0746 0,0225
SPL VDMA 24422 mod. LA [dB(A)] 60 58 51
relative travel T [%] 84,4 79,5 48,5
Different. pressure ratio X 0,08 0,08 0,09
FL value FL 0,76 0,75 0,74
xT value XT 0,49 0,48 0,47
Valve style factor Fd 0,42 0,35 0,22
Level exponent G1 -3,52 -3,75 -3,87
Slope exponent G2 2,50 2,50 2,50
Valve data
Body type Globe valve Series globe valve
Valve coefficient Kvs 47 Type 3241
Nominal size DN [ 2° Body material A105
Pressure ratings PN 300 Noise reduction without
Travel s [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 48 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet beliows
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [mm] 50 D2 [mm] 50
cR [m/s] 5100 rho [kg/m3] 7800 di [mm] 51 s [mm] 13
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [en?] 700 Bench range ps0 [bar] 1,6..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 40 p2min  [bar(a)] 1,01 ttmax [°C} 80)
Actuator resuits
req. act. force Foreq. [kN] 8,04 req. diff. psu-ps100 dps [bar] 0,11
max. act. force Fmax  [kN] 25,45 Actuator force Fa [kN] 11,20
max. dp on plug d. pmax [bar] 56,42 Close safety factor Fa/Fo (SF) 1,39
req. start bench range psOreq. [bar] 1,26 Open safety factor FfIFw -

e



Propsl/orderno.: 616100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
item no. FV250105 Tag no. FV250105
Process medium  Hydrogen State of medium at inlet: gas Valve Siing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m3/h{N)] 3700 2700 1600
Inlet pressure p1 [bar(a)] 31,2 31,2 31,2
Differential pressure dp [bar] 0,4 1,2 2,2
Inlet temperature 1 [°C} 40 40 40
Molar mass M [g/mol] 2,02 2,02 2,02
Isentropic exponent gamma 1,4 1,4 14
Real gas factor 4 1 1 1
Viscosity eta [mPas] 0,00880 0,00880 0,00880
Results and factors
Valve coeff. calculated Kv 10,8 4,64 2,08
Min. req. size Req. DN [mm] 11.1 9,58 7,50
Outlet velocity w [Mach] 0,0147 0,0110 0,00675
SPL VDMA 24422 mod. LA [dB(A)] <30 36 42
relative travel T [%] 73,8 52,3 31.8
Different. pressure ratio X 0,01 0,04 0,07
FL value FL 0,76 0,75 0,74
xT value xT 0,49 0,48 047
Valve style factor Fd 0,42 0,35 0,22
Level exponent G1 -3,52 -3,75 -3,87
Slope exponent G2 2,50 2,50 2,50
Valve data
Body type Globe valve Series globe valve
Valve coefficient Kvs 30 Type 3251
Nominal size DN [ 2" Body material A216 WCB
Pressure ratings PN 600 Noise reduction without
Travel ) [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 38 Flow direction FTO
Stemn diameter Sd [mm] 12 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet bellows
Pipe data Type of pipe Steel pipe Pipe insulation none D1 {mm] 50 D2 [mm] 50
cR [m/s] 5100 rho [kg/m®] 7800 di [mm}] 51 s [mm}] 13
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range psO [bar] 1,6..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 75 p2min [bar(a)] 1,01 timax [°C] 40)
Actuator results
req. act. force Foreq. [kN] 8,75 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax [kN] 32,99 Actuator force Fa [kN] 11,20
max. dp on plug d. pmax [bar) 95,47 Close safety factor Fa/Fo (SF) 1,28
req. start bench range psOreq. [bar] 1,38 Open safety factor FflFw -
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Order-No. : 1064 24081 Customer : Samson Frankfurt I/ETE C
Name : Marc Bastius Project: P 1725 Valve Sizing V2000
Pos.-No. : 1 Rev. 1 Process Fluid : raw methanol 19.10.2004
TAG - No. : FV-300101 Upstream Conditions : Liquid
Process and Medium Data min norm max
Flow Rate [kg/h] W 70.000 239.406 275.000
Inlet Pressure [bara] pl 5,60 5,40 5,30
Outlet Pressure [bara] p2 4,60 5,00 5,10
Inlet Temperature [°C] t1 38,00 38,00 38,00
Density [kg/m®]  rho 788,000 788,000 788,000
Vapor Pressure [bara} pv 5,480 5,399 5,299
Critical Pressure [bara] pe 106,8 106,8 106,8
Viscosity [mPas] eta 0,49 0,49 0,49
Ratjo. Spc. Heat [ep/cv]
Compressibility Factor
Flashing [%]
Pipeline
Line size [mm] Da*s/PN(In) 323,9x9,53/std Da*s/PN(Out) 323,9%9,53/std
Results
Calculated Valve Coeff. [Kv] 187,43 728,83 855,30
Valve Opening in % 34 82 92
Outlet Velocity [m/s]
Max. admitted Velocity [m/s]
Mach
Acoustic Cap. Lev. LwA,a [dB(A)] 72 73 71
Sound Pres. Lev. LpA,a [dB(A)] 58 59 57
Flow Remark Flashing Flashing Flashing
Valve Data
Valve Style Rotary Plug Valve Valve Type 723R
Body Size [inch] DN- 8" Body Material A216 WCC
Press. Rating [Ibs] PN 150 Plug Material 1.4581 / Stellite 6
End Connections RF Seat Ring Material 1.4571 / Stellite 6
Face to Face [mm] 543 Guide Material 1.4571
Selected Valve Coeff. Kvs 950 Cvs 1098 Plug/Seat Facing Metallic
Seat Diameter [mm] 135,0 Sitzfaktor 1 Gaskets S.S. / Graphite
Leakage Class DINIEC 534 T4, KL IV L1 Packing PTFE / Graphite
Characteristic Equal % Bonnet Standard
Noise Reduction Flow Direction Flow to Open
Actuator Data
Fail Position Spring to Close
Actuator Style Pneumatic Handwheel Without
Actuator Type R 250v Stroke Time ofc [s]t <20/<20
Spring Range [bar] 1,3-24 Req. Torque [Nm] 300
Air Supply [bar] 3,0-6,0 Mazx. Torque [Nm] 1280
4 |Max. Shut Off [bar] dp 75 Mounting A
Accessories
Positioner Type FF_3787-100, 4-20 mA, IP 65, gauges Air Set Type Norgren B73G-4AK-QP3
Limit Switches Type Piping 172" s.s. / Swagelok
Solenoid Valve Type Others Booster, EIL 100 F03

Certification/Requirements
Material EN 10204 /3.1B

Remarks

55/ Zubehor und Rohr 1/2" s.s. wird von Samson beigestellt,

L

f\ trans \ daba \ v2000\ 24081 _spec - P 1

Inspection EN 10204 /3.1B 56| Verschraubung von VETEC
2 |Others 57
Cust. Std. 58
Weight 260 kg 59 o i
Jan



Propsl./orderno.: 616 100 Customer LURGI- PIDEC

Project: 2nd Methanol Plant Date:  10.01,05 Data entered by: V12/Di
item no. FV300203 Tag no. FV300203
Process medium  Water/Steam  State of medium at inlet: liquid Vale Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h) 33000 25215 8000
Inlet pressure p1 [bar(a)] 4,6 4,8 5
Outlet pressure p2 [bar(a)] 3,6 35 35
Inlet temperature 1 [°C) 148 150 151
Density rho1 [kg/m?] 918,87 917,01 916,08
Vapor pressure pv [bar(a)] 4,5112 4,761 4,89
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,18512 0,18246 0,18116
Flashing portion xd2 [%] 1,63 2,22 2,42
spec. Volume v2 [m¥kg} 0,589 0,605 0,605
Results and factors
Valve coeff. calculated Cv 69,5 53,5 14,7
Min. req. size Reg. DN [mm] 45,6 46,4 27,2
Outlet velocity w [mvs] 19,5 20,2 6,94
SPL VDMA 24422 mod. LA [dB(A)] 66 68 59
Flow condition Flashing Flashing Flashing
relative travel T [%] 92,4 85,7 52,7
Different. pressure ratio xF 11,26 33,33 13,64
FL value FL 0,89 0,90 0,93
Kc value Ke 0,69 0,72 0,81
Valve style factor Fd 0,46 0,46 0,46
z value at capacity zy 0,36 0,40 0,58
Level exponent F1 -7,00 -7,00 -7,00
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 14,55 18,18 15,71
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 95 Type : : 3241
Nominal size DN [] 3" Body material -~ - A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 80 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v )
Sealing metal (2,0 Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 M 6" D2 s
cR [m/s] 5180 rho [kg/m3] 7850 di [mm] 1593 s [mm] 45
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 350 Bench range ps0 [bar] 1,4..23
Supply psu [bar] 2,50
(Defaults: pimax [bar(a)] 8 p2min  [bar(a)] 1,01 timax [°C] 200)
Actuator results
req. act. force Foreq. [kN] 4,07 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax  [kN] 22,39 Actuator force Fa [kN] 4,90
max. dp on plug d. pmax [bar] 8,62 Close safety factor Fa/Fo (SF) 1,20
req. start bench range psOreq. [bar] 1,28 Open safety factor FflFw -
0
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Propsl./orderno.: 616 100 Customer LURGI - PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
Item no. FV300305 Tag no. FV300305
Process medium  Methanol State of medium at inlet: liquid Valve Sting Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 71000
inlet pressure p1 [bar(a)] 1"
Outlet pressure p2 [bar(a)} 3
Inlet temperature t1 [°C] 92
Density rho1 [kg/m?3} 731,21
Vapor pressure pv [bar(a)) 2,7845
Critical pressure pc [bar(a)} 81
Viscosity eta [mPas] 0,396
Results and factors
Valve coeff. calculated Cv 35,1
Min. req. size Req. DN [mm] 129
Outlet velocity w [m/s] 3,43
SPL VDMA 24422 mod. LA [dB(A)] 73
relative travel T [%] 81,0
Different. pressure ratio xF 0,97
FL value FL 0,95
Kc value Ke 0,86
Valve style factor Fd 0,42
z value at capacity zy 0,29
Level exponent F1 -6,98
Slope exponent F2 0,30
Correct. term delta Lf [dB] -9,40
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 75 Type 3241
Nominal size DN i 4" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 63 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none Dt [ 4" D2 7 4"
cR [m/s] 5180 rho [kg/m?] 7850 di [mm] 107, s [mm] 3,6
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [par] 0,8..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 13,5 p2min  [bar(a)] 1,01 timax [°C) 150)
Actuator results
req. act. force Foreqg. [kN] 4,38 req. diff. psu-ps100 dps [bar] 0,01
max. act. force Frmax  [kN] 54,17 Actuator force Fa [kN] 5,60
max. dp on plug d. pmax [bar] 16,35 Close safety factor Fa/Fo (SF) 1,28
req. start bench range psOreq. [bar] 0,69 Open safety factor FflFw -
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Propsl./order no.. 616 100

Customer LURGI - PIDEC

Project:2nd Methano! Plant Date: 10.01.05 Data entered by: V12/Di
ftem no. FV300306 Tag no. FV300306
Process medium  Methanol State of medium at inlet: liquid Valve Siing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 33000
inlet pressure p1 [bar(a)] 6.4
Outlet pressure p2 [bar(a)] 3.1
inlet temperature t1 [°C] 64
Density rho1 [kg/m?3] 749 749 749
Vapor pressure pv {bar(a)] 2 2 2
Critical pressure pc [bar(a)} 80,8 80,8 80,8
Viscosity eta [mPas] 0,396 0,396 0,396
Results and factors
Valve coeff. calculated Cv 24,6
Min. req. size Req. DN [mm] 57,6
Outlet velocity w [m/s] 2,43
SPL VDMA 24422 mod. LA [dB(A)] 77
relative travel T (%] 83,4
Different. pressure ratio xF 0,75
FL value FL 0,95
Kc value Ke 0,86
Valve style factor Fd 0,43
Z value at capacity zy 0,28
Level exponent F1 -6,86
Slope exponent F2 0,30
Correct, term delta Lf [dB] -12,59
Vaive data
Body type Globe valve Series globe valve
Valve coefficient Cv 47 Type 3241
Nominal size DN [ 3" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 63 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced without (0,0}
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 M 3 pzM 3
¢R [m/s] 5180 rho [kg/m?] 7850 di [mm] 825 s [mm] 3,2
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 350 Bench range ps0 [bar] 1,4..23
Supply psu [bar] 2,50
(Defaults: pimax [bar(a)] 84 p2min  [bar(a)] 1,01 timax [°C] 150)
Actuator results
req. act. force Foreq. [kN] 2,75 req. diff. psu-ps100 d ps [bar] 0,02
max. act. force Fmax  [kN] 23,11 Actuator force Fa [kN] 4,90
max. dp on plug d. pmax [bar] 14,25 Close safety factor Fa/Fo (SF) 1,78
req. start bench range psOreq. [bar] 0,87 Open safety factor Ff/Fw -
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Propsl/orderno.: 616 100

Customer LURGI - PIDEC

Project:2nd. Methanol Plant Date:  10.01.05 Data entered by: V12/Di
tem no. FV300408 Tag no. FV300408
Process medium  Water/Steam  State of medium at inlet: liquid Valve Siing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h] 160000 125240 90000
Inlet pressure p1 [bar(a)] 3,6 4.8 6
Outlet pressure p2 [bar(a)] 3 3 3
inlet temperature {1 [°C] 128 141 139
Density rho1 [kg/m?] 936,58 925,3 927,16
Vapor pressure pv [bar(a)] 2,5448 3,7185 3,5139
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,21651 0.19507 0,19813
Flashing portion xd2 [%] 1,48 1,08
spec. Volume v2 [mi/kg] 0,695 0,695
Results and factors
Valve coeff, calculated Cv 256 141 69,2
Min. req. size Req. DN [mm) 142 91,5 67 .4
Outlet velocity w [mis] 2,69 22,3 12,1
SPL VDMA 24422 mod. LA [dB(A)] 76 72 71
Flow condition Flashing Flashing
relative travel T [%) 87,3 72,0 53,8
Different. pressure ratio xF 0,57 1,66 1,21
FL value FL 0,91 0,93 0,95
Kc value Ke 0,76 0,82 0,87
Valve style factor Fd 0,43 0,41 0,36
z value at capacity zy 0,21 0,25 0,31
Level exponent F1 -7,20 -7,27 -7,34
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -10,33 7,91 6,19
Valve data
Body type Globe valve Series globe valve
.- Valve coefficient Cv 420 Type 3251
-+ - Nominal size DN ] 6" Body material - - A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mm] 150 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 12 D2 M 12t
cR [m/s] 5180 rho [kg/m®] 7850 di [mm] 3079 s [mm] 8
Actuator data
Type 3271 Fail-safe act. extends
Diaphr, area A [cm?) 1400 Bench range ps0 [bar] 14..27
Supply psu [bar] 2,90
(Defaults: pimax [bar(a)] 8 p2min [bar(a)] 1,01 timax [°C] 200)
Actuator results
req. act. force Foreq. [kN] 13,45 req. diff. psu-ps100 dps [bar] 0,01
max. act. force Fmax  [kN] 52,46 Actuator force Fa [kN] 19,60
max. dp on plug d. pmax [bar] 10,46 Close safety factor Fa/Fo (SF) 1,46
req. start bench range psOreq. [bar} 1,06 Open safety factor FfiFw -



Propsl/orderno.: 616 100

Customer LURGI!-PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. FV300510A Tag no. FV300510A
Process medium  Methanol State of medium at inlet: liquid Valve Sing Version 3.58
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h] 90000 305420 420000
Inlet pressure p1 [bar(a)] 14,9 14,2 13,6
Outlet pressure p2 [bar(a)] 12,3 12,7 13
Inlet temperature 1 [°C} 128 128 128
Density rho1 [kg/m3] 679,04 679,04 679,04
Vapor pressure pv [bar(a)] 8,2359 8,2359 8,2359
Critical pressure pc [bar(a)] 81 81 81
Viscosity eta [mPas] 0,396 0,396 0,396
Results and factors
Valve coeff. calculated Cv 79,3 357 802
Min. req. size Req. DN [mm] 96,8 178 209
Outlet velocity w {m/s] 1,17 3,98 5,47
SPL VDMA 24422 mod. LA [dB(A)] 58 64 60
relative travel T [%] 25,8 64,2 84,9
Different. pressure ratio xF 0,39 0,25 0,11
FL value FL 0,96 0,92 0,90
Kc value Kc 0,89 0,78 0,73
Valve style factor Fd 0,18 0,40 0,43
z value at capacity zy 0,43 0,28 0,22
Level exponent F1 -7,81 -7,65 -7,57
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series butterfly valve
Valve coefficient Cv 1447 Type 14c
Nominal size DN [l 8" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mm] 200 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 o D2 12
cR [m/s] 5180 rho [kg/m?®] 7850 di [mm] 3079 s [mm] 8
Actuator data
Type SRP2000 Fail-safe act. extends
Diaphr. area A [em?] Bench range ps0 [bar]
Supply psu [bar]
(Defaults: pimax [bar(a)] 16 p2min  [bar(a)] 1,01 timax [°C] 200)




Propsl./order no.:

6516100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Dataentered by: V12/Di
ltem no. FV300510B Tag no. Fv300510B
Process medium  Methanol State of medium at inlet: liquid Valve Saing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h] 90000
Inlet pressure pi [bar(a)] 15
Outlet pressure p2 [bar(a)] 9
Inlet temperature t1 {°C) 128
Density rhot [kg/m?3] 679,04
Vapor pressure pv [bar(a)] 8,2359
Critical pressure pc [bar(a)] 81
Viscosity eta [mPas] 0,396
Results and factors
Valve coeff. calculated Cv 52,2
Min. req. size Reg. DN [mm) 110
Outlet velocity w [mys] 4,69
SPL VDMA 24422 mod. LA [dB(A)] 80
relative travel T [%] 79,4
Different. pressure ratio xF 0,89
FL value FL 0,94
Kc value Ke 0,83
Valve style factor Fd 0,42
z value at capacity zy 0,23
Level exponent F1 -6,85
Slope exponent F2 0,30
Correct. term delta Lf {dB] -15,34
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 120 Type 3241
Nominal size DN 1 4" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 80 Flow direction FT0
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 4" D2 4
cR [m/s] 5180 rho [kg/m®] 7850 di [mm] 1071 s [mm] 3.6
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?) 700 Bench range ps0 [bar] 1,4..23
Supply psu [bar] 2,50
(Defaults: pimax [bar{a)] 16 p2min [bar(a)] 1,01 timax [°C] 200)
Actuator results
req. act. force Foreq. [kN] 8,13 req. diff. psu-ps100 d ps [bar] 0,01
max. act. force Fmax  [kN] 52,46 Actuator force Fa [k} 9,80
max. dp on plug d. pmax [bar] 18,27 Close safety factor Fa/Fo (SF) 1,21
req. start bench range psOreq. [bar] 1,28 Open safety factor FflFw -



Propsl./orderno.. 616 100

Customer LURGI - PIDEC

Project: 2 nd Methano! Plant Date: 10.01.05 Dataentered by: V12/Di
item no. FV300611 Tag no. FV300611
Process medium  Methanol State of medium at inlet: liquid Valve Sing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 75000 251518 350000
Inlet pressure pi [bar(a)] 8,5 8 7.5
Outlet pressure p2 [bar(a)] 6,3 6,6 7
Inlet temperature t1 [°C] 40 40 40
Density rho1 [kg/m?] 773 773 773
Vapor pressure pv [bar(a)} 0,35 0,35 0,35
Critical pressure pc [bar(a)] 81 81 81
Viscosity eta [mPas] 0,449 0,449 0,449
Results and factors
Valve coeff. calculated Cv 67,3 284 678
Min. req. size Req. DN [mm)] 82,8 152 179
Outlet velocity w [mvs] 0,858 2,88 4,00
SPL VDMA 24422 mod. LA [dB(A)] 55 62 57
relative travel T [%] 21,6 58,4 80,6
Different. pressure ratio xF 0,27 0,18 0,07
FL value FL 0,96 0,92 0,80
Kc value Ke 0,89 0,78 0,73
Valve style factor Fd 0,18 0,40 0,43
z value at capacity zy 0,43 0,28 0,22
Level exponent F1 -7.,81 -7,65 -7.57
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series butterfly valve
Valve coefficient Cv 1447 Type 14c
Nominal size DN [] 8" Body material A516 Gr.70
Pressure ratings CLASS 150 Noise reduction without
Travel S [mm] .60 Charact. Equal perc.
Seat bore SB [mm] .200 Flow direction Fro
Stem diameter Sd [mm] . 16 Balanced without (0,0}
Packing PTFE (1,6) Leakage rate 1"
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 12 D2 [ 12
cR [m/s] 5180 rho [kg/m®] 7850 di [mm] 3079 s [mm] 8
Actuator data
Type SRP2000 Fail-safe act, extends
Diaphr. area A [em?] Bench range psO [bar]
Supply psu [bar]
(Defauits: pimax [bar(a)] 16 p2min [bar(a)} 1,01 timax {°C] 200)

043



Propsi./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ftem no. FV300920 Tag no. FVv300920
Process medium  Methanol State of medium at inlet: liquid Ve Siing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/n] 109000
Inlet pressure p1 [bar(a)] 8,5
Outlet pressure p2 [bar(a)] 5
Inlet temperature t1 [°C] 40
Density rhot  [kg/m?] 773
Vapor pressure pv [bar(a)] 0,32665
Critical pressure pc [bar(a)] 81
Viscosity eta [mPas] 0,41087
Results and factors
Valve coeff. calculated Cv 77,5
Min. req. size Req. DN [mm] 99,9
Outlet velocity w [m/s] 4,99
SPL VDMA 24422 mod. LA [dB(A)] 82
relative travel T [%] 89,5
Different. pressure ratio xF 0,43
FL value FL 0,93
Kc value Ke 0,79
Valve style factor Fd 0,44
z value at capacity zy 0,30
Level exponent F1 -6,81
Slope exponent F2 0,30
Correct. term delta Lf [dB] -5,05
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 120 Type 3241
Nominal size DN [ 4" Body material A216 WCB
Pressure ratings CLASS . 300 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 80 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 4" 4"
¢R [m/s] 5180 rho [kg/m?] 7850 di [mm] 1071 [mm] 3,6
Actuator data
Type 3277 Fail-safe act.
Diaphr. area A [em?] 700 Bench range [bar] 1,4..23
Supply [bar} 2,50
(Defaults: pimax {[bar(a)] 13 p2min [bar(a)] 1,01 ttmax [°C] 150)
Actuator results
req. acl. force Foreg. [kN] 6,62 req. diff. psu-ps100 [bar] 0,01
max. act. force Fmax  [kN] 54,17 Actuator force [kN] 9,80
max. dp on plug d. pmax [bar} 18,27 Close safety factor Fa/Fo (SF) 1,48
reg. start bench range psOreq. [bar] 1,04 Open safety factor FflFw -
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Customer LURGI - PIDEC

Propsl./order no.: 616100

Project 2 nd Methanol Plant Date:  10.01.05 Data entered by: V12/Di
ltem no. LV100411A Tagno. LV100411
Process medium  Water/Steam  State of medium at inlet: liquid Vaive Sizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h) 35000 27958 5000
Inlet pressure p1 [bar(a)] 325 33,7 23
Outlet pressure p2 [bar(a)] 30,5 30,5 20
Inlet temperature t1 [°C} 180 167 140
Density rho1 [kg/m?] 888,5 902,13 927
Vapor pressure pv [bar(a)] 10,026 7,3625 5,4535
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,1507 0,16327 0,1457
Results and factors
Valve coeff. calculated Cv 30,8 19,3 3,51
Min. req. size Reqg. DN[mm] 52,8 46,8 19,5
Outlet velocity w s} 2,18 1,71 0,298
SPL VDMA 24422 mod. LA [dB(A)] 52 54 40
relative travel T [%] 77,7 65,7 22,2
Different. pressure ratio xF 0,09 0,12 0,17
FL value FL 0,94 0,96 0,97
Kc value Ke 0,84 0,87 0,93
Valve style factor Fd 0,42 0,41 0,16
z value at capacity zy 0,30 0,34 0,57
Level exponent F1 -6,98 -7,02 -7,59
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 75 Type 3251
Nominal size DN [ 3" Body material A351 CF8m
Pressure ratings CLASS 600 Noise reduction without
Travel ) [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 63 Flow direction FTo
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 M 4" D2 [ 4
cR [mis] 5180 rho [kg/m?] 7850 di [mm] 1063 s [mm] 3,99999
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [cm?] 700 Bench range ps0 [bar] 21..3,3
Supply psu [bar] 3,50
(Defaults: pimax [bar(a)] 40 p2min  [bar(a)] 1,01 timax [°C] 200)
Actuator results
req. act. force Foreq. [kN] 12,64 req. diff. psu-ps100 dps [bar] 0,01
manx. act. force Fmax  [kN] 52,46 Actuator force Fa [kN] 14,70
max. dp on plug d. pmax [bar) 45,54 Close safety factor Fal/Fo (SF) 1,16
req. start bench range psOreq. [bar] 1,99 Open safety factor Ff/Fw -

el
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Propsl./order no.;

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.0105 Dataentered by: V12/Di
ltem no. LV100416Rev.2Tag no. LV100416
Process medium  Water/Steam  State of medium at inlet: liquid Valve Sizing Version 356
Process and medium data Case 1 Case 2 Case 3
Flow w [ka/h] 112000 92612 40000
Inlet pressure p1 [bar(a)] 55 56 60
Outlet pressure p2 [bar(a)] 50 49 48,5
Inlet temperature t1 [°C] 240 240 240
Density rhot [kg/m?] 814,84 814,86 814,89
Vapor pressure pv [bar(a)] 33,467 33,467 33,467
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,11123 0,11124 0,11124
Results and factors
Valve coeff. calculated Cv 64,9 454 15,3
Min. req. size Req. DN [mm) 98,6 89,7 58,9
Outlet velocity w [rm/s] 2,16 1,79 0,772
SPL VDMA 24422 mod. LA [dB(A)] 67 75 74
relative travel T [%] 84,9 75,8 48,0
Different. pressure ratio xF 0,23 0,31 0,43
FL value FL 0,96 0,96 0,97
Kc value Ke 0,87 0,89 0,92
Valve style factor Fd 0,43 0,42 0,32
z value at capacity zy 0,22 0,24 0,34
Level exponent F1 -6,95 -6,98 -7,09
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -0,48 -2,84 -4,89
Valve data
Body type Globe valve Series 250
Valve coefficient Cv 120 Type 3251
Nominal size DN [ 6" Body material A351CF8C
Pressure ratings PN 900 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 80 Flow direction FTO
Stemn diameter Sd [mm] 25 Balanced Graphite (10)
Packing Graphit (20) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 M 6" D2 [mm] 150
¢R [m/s] 5180 rho (kg/m3®] 7850 di [inch] 5,9 finch] 1,4
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 1,2..2
Supply psu [bar] 2,32
(Defaults: pimax [bar(a)] 85 p2min  {bar(a)] 1,01 timax [°C}] 270)
Actuator results
req. act. force Foreq. [kN] 44,30 req. diff. psu-ps100 dps [bar] 0,32
max. act. force Fmax  [kN] 67,38 Actuator force [kN] 16,80
max. dp on plug d. pmax [bar] 246,55 Close safety factor Fa/Fo (SF) 1,93
req. start bench range psOreq. [bar] 0,69 Open safety factor FflFw -
49



Propsl./order no.:

616 100

Customer LURGI!-PIDEC

Project:2 nd Methanol Plant Date: 100105 Data entered by: V12/Di
ftem no. LV101308 Tag no. LV101308
Process medium  Water/Steam  State of medium at inlet: liquid Vake Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 12000 3390 1500
Inlet pressure p1 [bar(a)] 32 32 21
Qutlet pressure p2 [bar(a)] 3 3 2
inlet temperature 11 [°C) 40 40 40
Density rho1 [kg/m3} 993,58 993,58 993,58
Vapor pressure pv [bar(a)] 0,073844 0,073844 0,073844
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas) 0,65323 0,65323 0,65323
Results and factors
Valve coeff. calculated Cv 2,62 0,739 0,404
Min. req. size Reg. DN [mm) 29,2 16,5 10,3
Qutlet velocity w [rvs) 1,71 0,483 0,214
SPL VDMA 24422 mod. LA [dB(A)] 80 75 67
relative travel T [%] 85,1 52,8 37,4
Different. pressure ratio xF 0,91 0,91 0,91
FL value FL 0,97 0,98 0,98
Kc value Ke 0,91 0,93 0,93
Valve style factor Fd 0,30 0,13 0,09
z value at capacity zy 0,54 0,68 0,72
Level exponent F1 -7,32 -8,04 -8,30
Slope exponent F2 - 0,30 0,30 0,30
Correct. term delta Lf [dB] 2,59 7,58 6,67
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 5 Type 3241
Nominal size DN [] 2" Body material A351 CF8C
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 12 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Stee! pipe Pipe insulation none D1 py 2 D2 [mm] 50
cR [m/s] 5180 rho [kg/m?] 7850 di [inch] 2,1 s [inch} 0,11
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?®] 350 Bench range ps0 [bar] 0,2..1
Supply psu [bar] 1,20
(Defaults: pimax {[bar(a)] 40 p2min  [bar(a)] 1,01 timax [°C} 100)
Actuator results
req. act. force Foreqg. [kN] 0,57 req. diff. psu-ps100 dps [bar} 0,02
max. act. force Fmax  [kN] 24,50 Actuator force Fa [kN] 0,70
max. dp on plug d. pmax [bar] 50,07 Close safety factor Fa/Fo (SF) 1,24
req. start bench range psOreq. [bar] 0,18 Open safety factor FilFw -

050



Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
item no. V101309 Tag no. V101309
Process medium  Water/Steam  State of medium at inlet: liquid Ve Sizing Version 2.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 28000 20880 5000
Inlet pressure p1 [bar(a)] 32,8 32,8 22
Qutlet pressure p2 [bar(a)] 3 3 2
Inlet temperature 1 [°C) 70 70 70
Density rho1 (kg/m?] 978,17 979,17 979,17
Vapor pressure pv [bar(a)} 0,31201 0,31201 0,31201
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,40469 0,40469 0,40469
Results and factors
Valve coeff. calculated Cv 6,06 4,52 1,32
Min. req. size Req. DN [mm} 45,0 38.8 19,0
Outlet velocity w fmvs] 1,58 1,18 0,282
SPL VDMA 24422 mod. LA [dB(A)] 85 84 76
Flow condition Cavitation
relative travel T [%] 82,3 74,7 43,3
Different. pressure ratio xF 0,92 0,92 0,92
FL value FL 0,97 0,97 0,98
Ke value Kc 0,92 0,92 0,93
Valve style factor Fd 0,28 0,24 0,10
z value at capacity zy 0,47 0,51 0,65
Level exponent F1 -7,18 -7,38 -8,12
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -2,48 0,19 6,73
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 12 Type 3241
Nominal size DN [l 3" Body material A351 CF8C
Pressure ratings CLASS 300 Noise reduction without
Travel ) [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 31 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 4 D2 1 4"
cR [m/s}] 5180 rho [kg/m3] 7850 di [mm} 107 s [mm] 3.6
Actuator data
Type 3277 Fail-safe act, extends
Diaphr. area A [erm?] 350 Bench range ps0 [par] 14..23
Supply psu [bar] 2,50
(Defaults: pimax [bar(a)] 40 p2min  [bar(a)] 1,01 timax [°C}] 70)
Actuator results
req. act. force Foreq. [kN] 3,19 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax [kN] 25,92 Actuator force Fa {kN] 4,90
max. dp on plug d. pmax [bar] 61,56 Close safety factor Fa/Fo (SF) 1,54
req. start bench range psOreq. [bar] 1,00 Open safety factor Ff/Fw -



Propsl./order no.: 616 100

Customer LURGI-PIDEC

Project: 2 nd Methanol Plant Date: 10,0105 Data entered by: V12/Di
item no. LV101512A Tag no. LV101512A
Process medium  Water/Steam State of medium at inlet: liquid vahe Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h} 10000 5000 2000
Inlet pressure p1 [bar(a)] 60 60 60
Outlet pressure p2 [bar(a)] 30 30 5
Inlet temperature 1 [*C] 111 111 111
Density rho1 [kg/m?} 953 953 953
Vapor pressure pv [bar(a)] 1,4826 1,4826 1,4826
Critical pressure pc [bar(a)) 220,64 220,64 220,64
Viscosity eta [mPas] 0,2538 0,2538 0,2538
Results and factors
Valve coeff. calculated Cv 2,19 1,09 0,323
Min. req. size Req. DN [mm] 27,2 19,3 12,2
Outlet velocity w [rrvs] 1,48 0,742 0,297
SPL VDMA 24422 mod. LA [dB(A)] 60 56 77
relative travel T [%] 78,6 60,9 29,7
Different. pressure ratio xF 0,51 0,51 0,94
FL value FL 0,97 0,98 0,98
Kc value Ke 0,92 0,93 0,94
Valve style factor Fd 0,42 0,40 0,20
z value at capacity zy 0,65 0,65 0,65
Level exponent F1 -7,26 -7,62 -8,15
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -2,15 0,12 7.15
Valve data
Body type Globe valve Series multistage valve
Valve coefficient Cv 5 Type 3251M
Nominal size DN 1 2" Body material A216 WCB
Pressure ratings CLASS 900 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 31 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 2 D2 M 2
cR [mfs] 5180 rho [kg/m?] 7850 di [mm] 53,9001s [mm] 3,19999
Actuator data
Type 3217 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 16..24
Supply psu [bar} 2,60
(Defaults: pimax [bar(a)] 81 p2min [bar(a)] 1,01 timax [°C] 140)
Actuator results
req. act. force Foreq. [kN] 6,39 req. diff. psu-ps100 d ps [bar] 0,03
max. act. force Fmax  [kN] 54,51 Actuator force Fa [kN] 11,20
max. dp on plug d. pmax [bar] 143,40 Close safety factor Fa/Fo (SF) 1.75
req. start bench range psOreq. [bar] 1,00 Open safety factor FfiFw -



Propsl./order no. 616100 Customer LURGI - PIDEC

Project: 2nd Methanot Plant Date: 10.01,05 Data entered by: V12/Di
Item no. LV101512B Tag no. LV101512B
Process medium  Water/Steam  State of medium at inlet: liquid Valw Sizing Version 3.5
Process and medium data Case 1 Case 2 Case 3
Flow W [ka/h} 60000 43404 12000
Inlet pressure p1 [bar(a)] 30 30 20
Outlet pressure p2 [bar(a)} 3 3 3
Inlet temperature t1 [°C] 151 151 151
Density rho1 [kg/m3) 917,5 917,56 917,56
Vapor pressure pv [bar(a)] 4,89 4,89 4,89
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,18179 0,18179 0,18179
Flashing portion xd2 [%] 3,46 3,46 3,46
spec. Volume v2 [m?/kg] 0,695 0,695 0,695
Results and factors
Valve coeff. calculated Cv 15,0 10,8 3,81
Min. req. size Reg. DN [mm] 942 80,1 42,1
Outlet velocity w [mvs] 53,3 38,5 10,7
SPL VDMA 24422 mod. LA [dB(A)] 82 81 70
Flow condition Flashing Flashing Flashing
relative travel T [%] 82,9 74,6 47,9
Different. pressure ratio xF 1,08 1,08 1,13
FL value FL 0,97 0,97 0,98
Kc value Ke 0,90 0,91 0,93
Valve style factor Fd 0,43 0,42 0,32
z value at capacity zy 0,31 0,32 0,36
Level exponent F1 -6,88 -6,84 -7,21
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 5,70 5,67 5,87
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 30 Type 3251
Nominal size DN ['] 4" Body material ’ A351 CF8M
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 15 Charact, Equal perc.
Seat bore SB [mm] 38 Flow direction FTO
Stern diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0 Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none DM 4 D2 M 4"
cR [m/s] 5180 rho [kg/m®] 7850 di [mm] 106,3 s [mm] 3,99999
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?) 700 Bench range ps0 [bar] 16..24
Supply psu [bar] 2,60
(Defaults: pimax (bar(a)] 40 p2min  [bar{a)] 1,01 timax [°C] 200)
Actuator results
req. act. force Foreq. [kN] 4,82 req. diff. psu-ps100 dps [bar] 0,03
max. act. force Frmax  [kN] 52,46 Actuator force Fa [kN] 11,20
max. dp on plug d. pmax [bar] 95,04 Close safety factor Fa/Fo (SF) 2,32
req. start bench range psOreq. [bar] 0,76 Open safety factor FflFw -



Propsl./order no.:

616 100

Customer LURGI! - PIDEC

Project: 2nd Methanol Plant Date: 10,01.05 Data entered by: V12/Di
ltem no. LV101602 Tag no. LV101602
Process medium  Water/Steam  State of medium at inlet: liquid Vatve Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow W [ka/h] 10000 5000 1000
Inlet pressure p1 [bar(a)] 4 4 4
Qutlet pressure p2 [bar(a)] 3 3 3
Inlet temperature t1 [°C} 35 35 35
Density rho1 [kg/m3] 994,17 994,17 994,17
Vapor pressure pv [bar(a))] 0,056286 0,056286 0,056286
Critical pressure pc [bar(a)) 220,64 220,64 220,64
Viscosity eta [mPas] 0,71932 0,71932 0,71932
Results and factors
Valve coeff. calculated Cv 11,7 5,87 1,21
Min. req. size Req. DN [mm] 26,7 18,9 8,44
Outlet velocity w [mvs] 1,42 0,712 0,142
SPL VDMA 24422 mod. LA [dB(A)] 38 33 <30
relative travel T [%] 88,1 70,3 299
Different. pressure ratio xF 0,25 0,25 0,25
FL value FL 0,94 0,96 0,98
Kc value Ke 0,84 0,89 0,93
Valve style factor Fd 0,32 0,21 0.08
z value at capacity zy 0,38 0,49 0,66
Level exponent F1 -7,02 -7,15 -7.,84
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 20 Type 3241
Nominal size DN ¥ 2" Body material A351 CF8C
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 31 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced without (0,0}
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 {2 D2 [mm] 50
cR [m/s] 5180 rho [kg/m?] 7850 di [inch} 2,1 s [inch} 0,11
Actuator data
Type 3277 Fail-safe act. retracts
Diaphr. area A [em?] 350 Bench range ps0 [bar] 0,2..1
Supply psu [bar] 1,27
(Defaults: pimax [bar(a)] 9 p2min  [bar{a)] 1,01 timax [°C] 35)
Actuator results
req. act. force Foreq. [kN] 0,85 req. diff. psu-ps100 dps {bar] 0,27
max. act. force Fmax  [kN] 27,58 Actuator force Fa [kN] 0,93
max. dp on plug d. pmax [bar] 9,01 Ciose safety factor Fa/Fo (SF) 1,10
req. start bench range psOreq. [bar] 0,02 Open safety factor FflFw 13,69
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Props!./order no.:

616100

Customer LURGI -PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. LV-150101A  Tag no. LV150101A
Process medium  Water/Steam  State of medium at inlet: liquid Veive Sizng Version 3,58
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 390000 347840 30000
Inlet pressure p1 [bar(a)] 7 7.2 7.4
Qutlet pressure p2 [bar(a)) 3.3 3,2 3
Inlet temperature {1 [°C] 35 35 35
Density rho1 [kg/m?) 994,3 994,31 994,32
Vapor pressure pv [bar(a)] 0,056286 0,056286 0,056286
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,71932 0,71932 0,71932
Results and factors
Valve coeff. calculated Cv 238 204 16,8
Min. req. size Req. DN [mm] 167 157 48,2
Outlet velocity w [mvs] 3.47 3,09 0,267
SPL VDMA 24422 mod. LA [dB(A)] 75 78 71
relative travel T [%] 85,4 81,5 17,6
Different. pressure ratio xF 0,53 0,56 0,60
FL value FL 0,94 0,94 0,98
Kc value Ke 0,82 0,83 0,93
Valve style factor Fd 0,43 0,42 0,15
z value at capacity zy 0,50 0,50 0,50
Level exponent F1 -7,32 -7,34 -7,62
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -5,95 -6,68 -3,83
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 420 Type 3241
Nominal size DN [] 8" Body material A351 CF8C
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mm] 200 Flow direction FTO
Stem diameter Sd [mm] 40 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none Dt M 10" D27 10"
cR [m/s}] 5180 rho [kg/m?] 7850 di [mm] 259 s [mm] 71
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 2800 Bench range ps0 [par] 2..28
Supply psu [bar] 2,80
(Defaults: pimax [bar{a)] 11 p2min  [bar(a)] 1,01 timax [°C} 100)
Actuator results
req. act. force Foreq. [kN] 32,99 req. diff. psu-ps100 dps [bar] 0,01
max. act. force Fmax  [kN] 162,52 Actuator force Fa [kN] 56,00
max. dp on plug d. pmax [bar] 17,27 Close safety factor Fa/Fo (SF) 1,70
req. start bench range psOreq. [bar] 1,30 Open safety factor FffFw -

crr
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Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10,01,05 Data entered by: V12/Di
ltem no. LV150406 Tag no. LV150406
Process medium  Water/Steam  State of medium at inlet: liquid Vave Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h) 78000 63317 10000
Inlet pressure p1 [bar(a)] 54 54 6
Outlet pressure p2 [bar(a)) 4,6 4,5 4.8
Inlet temperature t1 [*C] 40 40 40
Density rho1 [kg/rm?] 992,42 992,42 992,44
Vapor pressure pv [bar(a)] 0,073844 0,073844 0,073844
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,65301 0,65301 0,65302
Results and factors
Valve coeff. calculated Cv 102 78,4 10,7
Min. req. size Reg. DN [mm)] 74,6 67,2 26,7
Outlet velocity w [mis] 2,78 2,26 0,356
SPL VDMA 24422 mod. LA [dB(A)] 52 51 40
relative travel T [%] 84,6 77,7 269
Different. pressure ratio xF 0,15 0,17 0,20
FL value FL 0,92 0,93 0,97
Ke value Ke 0,77 0,79 0,91
Valve style factor Fd 0,43 0,42 0,19
z value at capacity zy 0,22 0,24 0,43
Level exponent F1 -6,92 -6,95 -7,15
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB} 0 0 0
Valve data
Body type Globe valve Series globe valve
Vaive coefficient Cv 190 Type 3241
Nominal size DN [ 4" Body material A351 CF8C
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 100 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 4" D2 M 4"
cR [m/s] 5180 rho [kg/m?® 7850 di [mm}] 1071 s [mm] 3,59999
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [en?] 700 Bench range ps0 [bar] 14..23
Supply psu [bar] 2,50
(Defaults: pimax [bar(a)] 10 p2min [bar(a)] 1,01 timax [°C] 40)
Actuator results
req. act. force Foreq. [kN] 7,79 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax  [kN] 64,07 Actuator force Fa [kIN] 9,80
max. dp on plug d. pmax [bar] 11,53 Close safety factor Fa/Fo (SF) 1,26
req. start bench range psOreq. [bar] 1,22 Open safety factor FflFw -



Propsl./order no.:
Project: 2nd Methanol Plant

616 100

Customer LURG
Date:

|- PIDEC

10.01.05 Data entered by: V12/Di

item no. LV150505 Tag no. LV150505
Process medium  Water/Steam State of medium at inlet: liquid Valve Sizing Version 356
Process and medium data Case 1 Case 2 Case 3
Flow w [kah] 11000 6197 1000
Inlet pressure p1 [bar(a)] 5,5 5,5 55
Qutlet pressure p2 [bar(a)] 3,5 3,5 3.5
Inlet temperature t1 [°C}] 50 50. 50
Density rho1 [kg/m?] 988,24 988,24 988,24
Vapor pressure pv [bar(a)] 0,12351 0,12351 0,12351
Criticat pressure pc {bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas) 0,54693 0,54693 0,54693
Results and factors
Valve coeff. calculated Cv 9,18 5,16 0,832
Min. req. size Req. DN [mm] 28,1 21,1 8,46
Outlet velocity w [mvs] 1,57 0,887 0,143
SPL VDMA 24422 mod. LA [dB(A)] 48 44 32
relative travel T [%] 81,8 67,1 20,4
Different. pressure ratio xF 0,37 0,37 0,37
FL value FL 0,95 0,96 0,98
Kc value Ke 0,86 0,89 0,93
Valve style factor Fd 0,28 0,19 0,07
z value at capacity zy 0,43 0,51 0,69
Level exponent F1 -7,08 -7,16 -8,01
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 20 Type 3241
Nominal size DN ["] 2" Body material A105
Pressure rafings CLASS 300 Noise reduction without
Travel S [mm] 18 Charact. Equal perc.
Seat bore SB [mm] 31 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 4" D21 4
cR [m/s] 5180 rho [kg/m?®] 7850 di {mm] 1074 s [mm] 3,59999
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 350 Bench range ps0 [bar] 08..24
Supply psu [bar] 2,60
(Defauits: ptmax [bar(a)] 4 p2min [bar(a)] 1,01 timax [°C) 200)
Actuator results
req. act. force Foreq. [kN] 0,47 req. diff. psu-ps100 dps [bar) 0,02
max. act. force Fmax [kN] 22,39 Actuator force Fa [kN] 2,80
max. dp on piug d. pmax [bar] 33,73 Close safety factor Fa/Fo (SF) 5,94
req. start bench range psOreq. [bar] 0,15 Open safety factor Ff/lFw -

P
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Propsl./order no.: 616 100 Customer LURGI - PIDEC

Project: 2nd Methano! Plant Date:  10.01.05 Dataentered by: V12/Di
item no. LV200301 Tag no. LV200301
Process medium  Raw methanol State of medium at inlet; liquid Valve Sizing Version 356
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 270000 244013 80000
Inlet pressure p1 [bar(a)) 68 68 51
Outlet pressure p2 [bar(a)] 55 55 55
Inlet temperature 1 [°C} 40 40 40
Density rho1 [kg/m?] 782 782 782
Vapor pressure pv [bar(a)] 0,35 0,35 0,35
Critical pressure pc [bar(a)] 81,3 81,3 81,3
Viscosity eta [mPas] 0,437 0,437 0,437
Results and factors
Valve coeff. calculated Cv 58,1 52,6 20,0
Min. req. size Req. DN [mm] 156 149 85,1
Outlet velocity w [mvs}] 3,05 2,76 0,905
SPL VDMA 24422 mod. LA [dB(A)] 97 97 93
Flow condition Cavitation Cavitation Cavitation
relative travel T [%)] 82,1 79,6 54,9
Different. pressure ratio xF 0,92 0,82 0,90
FL value FL 0,75 0,75 0,74
Kc value Kc 0,42 042 0,41
Valve style factor Fd 042 0,42 0,37
z value at capacity zy 0,23 0,23 0,31
Level exponent F1 -7,09 -7,10 -7,19
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -8,91 -8,76 -8,93
Valve data
Body type Globe valve Series angle valve
Valve coefficient Cv 120 Type 3256
Nominal size DN ["] 8" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 80 Flow direction FTC
Stem diameter Sd [mm] 40 Balanced PTFE (1,6)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 8 D2 8
cR {m/s] 5100 rho [kg/m?] 7800 di [mm] 205 s [mm] 7.1
Actuator data
Type 321 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 0,8..12
Supply psu [bar] 1,40
(Defaults: pimax [bar(a)] 89 p2min [bar(a)] 1,01 timax [°C] 100)
Actuator results
req. act. force Foreq. [kN] 0,92 req. diff. psu-ps100 dps [bar] 0,06
max. act. force Fmax  [kN] 162,52 Actuator force Fa [kN] 11,20
max. dp on plug d. pmax [bar] 9,77 Close safety factor Fa/Fo (SF) 8,49
req. start bench range psOreq. [bar] 0,10 Open safety factor FfiFw -

ool
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Propsl.forderno.: 616 100 Customer LURGI - PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
item no. Lv200403 Tag no. LVv200403
Process medium  Water/Steam  State of medium at inlet: liquid ValveSizing Version 356
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h] 195000 154530 30000
Inlet pressure p1 [bar(a)] 61 67 73
Outlet pressure p2 [bar(a)) 51 51 51
Inlet temperature t1 [°C] 112 112 112
Density rho1 [kg/m?] 952,28 952,57 952,86
Vapor pressure pv [bar(a)} 1,6328 1,6328 1,56328
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,25143 0,25158 0,25174
Results and factors
Valve coeff, calculated Cv 73,8 46,3 7,67
Min. reg. size Req. DN [mm} 120 107 47,2
Outlet velocity w [rm/s] 7,24 5,74 1,11
SPL VDMA 24422 mod. LA [dB(A)] 76 79 67
relative travel T [%] 88,3 76,3 30,3
Different. pressure ratio xF 0,17 0,24 0,31
FL value FL 0,93 0,94 0,97
Kcvalue Ke 0,80 0,84 0,92
Valve style factor Fd 0,43 0,42 0,21
z value at capacity zy 0,21 0,24 0,41
Level exponent F1 -6,81 -6,86 -7,07
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0,02 0
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 120 Type 3251
Nominal size DN [ 4" Body material A216 WCB
Pressure ratings CLASS 900 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 80 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Stesl pipe Pipe insulation none D1 [ 4 D2 [ 4"
cR [m/s] 5180 rho {kg/m3} 7850 di [mm] 1043 s [mm] 4,99999
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 2800 Bench range pso0 [bar] 2..24
Supply psu [bar] 3,43
(Defaults: pimax [bar(a)] 55 p2min [bar(a)] 1,01 timax [°C] 160)
Actuator results
req. act. force Foreq. [kN] 27,81 req. diff. psu-ps100 dps [bar] 0.00677
max. act. force Fmax  [kN] 53,82 Actuator force Fa [kN] 56,00
max. dp on plug d. pmax [bar] 105,70 Close safety factor Fa/Fo (SF) 2,01
req. start bench range psOreq. [bar] 1,09 Open safety factor FflFw -
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Propsl./orderno.: 616 100 Customer LURG! - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Dataentered by: V12/Di
item no. LV300101A Tag no. LV300101A
Process medium  Raw Methanol State of medium at inlet: liquid Vaive Sting Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/hl 147000 24000 12000
Inlet pressure p1 [bar(a)] 6,4 6.7 7.8
Outlet pressure p2 [bar(a)} 59 57 57
Inlet temperature tt [°C] 40 40 40
Density rhot [kg/m?] 788 788 788
Vapor pressure pv [bar(a)] 0,3 0,3 0,3
Critical pressure pc [bar(a)] 106,8 106,8 106,8
Viscosity eta [mPas] 0,49 0,49 0,49
Results and factors
Valve coeff. calculated Cv 277 31,6 10,9
Min. req. size Req. DN [mm] 115 46,4 32,8
Outlet velocity w [m/s) 2,93 0,479 0,239
SPL VDMA 24422 mod. LA [dB(A)] 53 45 44
relative travel T [%] 97,6 421 14,9
Different. pressure ratio xF 0,08 0,16 0,28
FL value FL 0,91 0,97 0,98
Kc value Ke 0,75 0,91 0,93
Valve style factor Fd 0,47 0,29 0,14
z value at capacity zy 0,20 0,36 0,49
Level exponent F1 -7,15 -7,32 -7,43
Slope exponent F2 ‘ 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 300 Type 3241
Nominal size DN [l 6" Body material A216 WCB
Pressure ratings CLASS 150 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore -8B, [mm] 130 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 8 p2 M 8
cR [m/s] 5180 rho [kg/m?®] 7850 di [mm] 207,3 s [mm] 59
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 2,1..33
Supply psu [bar] 3,50
(Defaults: pimax [bar(a)] 9 p2min  [bar(a)] 1,01 timax [°C] 90}
Actuator results
req. act. force Foreq. [kN] 11,53 req. diff. psu-ps100 dps [bar] 0.02
max. act. force Fmax  [kN] 58,52 Actuator force Fa [kN] 14,70
max. dp on plug d. pmax [bar} 10,36 Close safety factor Fa/Fo (SF) 1,28
reg. start bench range psOreq. [bar] 1,81 Open safety factor FfiFw -
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Order-No. : 1064 24081 Customer :  Samson Frankfurt VETE C

2 \Name : Marc Bastius Project: P 1725 Valve Sizing V2000
Pos.-No. : 2 Rev.2 Process Fluid : raw methanol 02.12.2004
TAG - No. : LV-300101B Upstream Conditions : Liquid
Process and Medium Data min norm max
Flow Rate [kg/h] W 30.000 60.000 280.000
Inlet Pressure [bara] pl 5,60 5,50 6,00
Outlet Pressure [bara] p2 2,50 2,40 4,80
Inlet Temperature [*°C} t1 38,00 38,00 38,00
Density [kg/m*]  rho 788,000 788,000 788,000
Vapor Pressure [bara] pv 5,480 5,480 5,480
Critical Pressure [bara]} pe 106,8 106,8 106,8

3 | Viscosity [mPas] eta 0,49 0,49 0,49
Ratio. Spc. Heat [ep/ev]
Compressibility Factor
Flashing [%]
Pipeline
Line size [mm] Da*s/PN(In) 219,1x8,18/std Da*s/PN(Out) 219,1x8,18/std
Results

0 |Calculated Valve Coeff. [Kv] 80,26 174,17 623,88
Valve Opening in % 23 40 93
Outlet Velocity [m/s]
Max. admitted Velocity [m/s]
Mach

5 | Acoustic Cap. Lev. LwAa [dB(A)] 72 75 78
Sound Pres. Lev. LpA,a [dB(A)] 58 61 64

7 |Flow Remark Flashing Flashing Flashing

$ | Valve Data
Valve Style Rotary Plug Valve Valve Type 723R
Body Size finch] DN 6" Body Material A216 WCC
Press. Rating [Tbs] PN 300 Plug Material 1.4581 / Stellite 6
End Connections RF Seat Ring Material 1.4571 / Stellite 6
Face to Face [mm] 4732 Guide Material 1.4571

1 |Selected Valve Coeff. Kvs 685 Cvs 792 Plug/Seat Facing Metallic

5 |Seat Diameter [mm] 105,0 Sitzfaktor 1 Gaskets S.S. / Graphite
Leakage Class DINIEC 534 T4, KL IV L1 Packing PTFE/ Graphite

7 | Characteristic Equal % Bonnet TA-Luft/ Viton
Noise Reduction Flow Direction Flow to Open
Actuator Data

Fail Position Spring to Close

Actnator Style Pneumatic Handwheel Without
Actuator Type R 200 Stroke Time o/c [s] t <20/<20

2 |Spring Range [bar] 0,4-12 Req. Torque [Nm] 150

i | Air Supply [bar] 4,0 -6,0 Max. Torque [Nm] 1280

4 |Max. Shut Off [bar] dp 6 Mounting A

5| Accessories
Positioner Type FF_3787-100, 4-20 mA, IP 65, gauges Air Set Type Norgren B73G-4AK-QP3
Limit Switches Type Piping 172" s.s. / Swagelok

8 |Solenoid Valve Type Others
Certification/Requirements Remarks
Material EN 10204 /3.1B 55|Zubehdr und Rohr 172" s.5. wird von Samson beigestellt,
Inspection EN 10204 /3.1B 56| Verschraubung von VETEC
Others 57
Cust. Std. 58
Weight 150 kg 59

£\ trans \ daba \ v2000 \ 24081_spec - P 2
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Order-No.: 1064 24081 Samson Frankfurt VETEC
Name : Marc Bastius P 1725 Valve Sizing V2000
Pos.-No. : 3 Rev. 1 Process Fluid : stabilized methanol 19.10.2004
TAG - No. : LV-300202 Upstream Conditions : Liquid
Process and Medinm Data min norm max
Flow Rate [kg/h] W 71.000 236.025 313.500
Inlet Pressure [bara] pl 11,70 11,20 10,80
Outlet Pressure [bara] p2 9,80 10,00 10,30
Inlet Temperatore [°C] tl 92,00 92,00 92,00
Density [kg/m®]  1ho 742,000 742,000 742,000
Vapor Pressure [bara] pv 2,400 2,400 2,400
Critical Pressure [bara] pc 107,1 107,1 107,1
Viscosity [mPas] eta 0,25 0,25 0,25
Ratio. Spc. Heat [ep/ev]
Compressibility Factor
Flashing [%]
Pipeline
Line size [mm] Da*s/PN(In) 323,9%x9,53/std Da*s/PN (Out) 323,9%x9,53/std
Results
Calculated Valve Coeff. [Kv] 59,82 251,62 528,03
Valve Opening in % 15 41 65
Outlet Velocity [m/s] 0,85 2,81 3,74
Max. admitted Velocity [m/s] 27,81 28,19 28,74
Mach
Acoustic Cap. Lev. LwA,a [dB(A)] 75 78 75
Sound Pres. Lev. LpA,a [dB(A)] 61 64 61
Flow Remark
Valve Data
Valve Style Rotary Plug Valve Valve Type 72.3R
Body Size [inch] DN 8" Body Material A216 WCC
Press. Rating {Tos] PN 300 Plug Material 1.4581
End Connections RF Seat Ring Material 1.4571
Face to Face [mm] 568,4 Guide Material 1.4571
Selected Valve Coeff. Kvs 950 Cvs 1098 Plug/Seat Facing Metallic
Seat Diameter [mm] 135,0 Sitzfaktor 1 Gaskets S.S./ Graphite
Leakage Class DINIEC 534 T4, KL IV L1 Packing PTFE / Graphite
Characteristic Equal % Bonnet TA-Luft/ Viton
Noise Reduction Flow Direction Flow to Open
Actuator Data
Fail Position Spring to Close
Actuator Style Pneumatic Handwheel Without
Actuator Type R 250v Stroke Time o/c [s] t <20/<20
Spring Range [bar] 1,3-2,4 Req. Torque [Nm] 500
Air Supply [bar] 4,0-6,0 Max. Torque [Nm] 1280
Max. Shut Off [bar] dp 15 Mounting A
Accessories
Positioner Type FF_3787-100, 4-20 mA, IP 65, ganges Air Set Type Norgren B73G-4AK-QP3
Limit Switches Type Piping 172" s.s. / Swagelok
Solenoid Valve Type Others Booster, EIL 100 F03
Certification/Requirements Remarks
Material EN 10204 /3.1B 55|Zubehor und Rohr 172" 5.s. wird von Samson beigestellt,
Inspection EN 10204 /3.1B 56, Verschraubung von VETEC
Others 57
Cust. Std. 58
Weight 260 kg 59

f\ trans \ daba \ v2000\ 24081 spec-P 3



Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
item no. LV300203 Tag no. LV300203
Process medium  Water/Steam  State of medium at inlet: liquid Vaive Sting Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w fkg/hl 47500 37975 11400
Inlet pressure p1 [bar(a)] 325 32,6 33
Outlet pressure p2 [bar(a)] 30,8 30,6 30,3
Intet temperature t1 [°C} 115 115 115
Density rho1 [kg/m?] 948,59 948,59 948,61
Vapor pressure pv [bar(a)] 1,6918 1,6918 1,6918
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,2437 0,2437 0,24372
Results and factors
Valve coeff. calculated Cv 43,9 32,3 8,33
Min. req. size Req. DN [mm] 59,5 53,2 29,2
Outlet velocity w [mys] 2,77 2,21 0,664
SPL VDMA 24422 mod. LA [dB(A)] 54 53 45
relative travel T [%)] 88,0 80,2 45,5
Different. pressure ratio xF 0,06 0,06 0,09
FL value FL 0,93 0,94 0,97
Kc value Ke 0,81 0,83 0,91
Valve style factor Fd 0,43 0,42 0,31
Z value at capacity zy 0,26 0,29 0,43
Level exponent F1 -6,92 -6,95 -7,09
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 70 Type 3241
Nominal size DN [] 3" Body material A351 CF8C
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 63 Flow direction FTO o
Stem diameter Sd [mm] 10 Balanced without (0,0}
Packing PTFE (1,6) Leakage rate 14
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 4 D2 M 4
cR [m/s] 5180 rho [kg/m® 7850 di {mm] 1071 s [mm] 3,6
Actuator data
Type 3az2rr Fail-safe act. extends
Diaphr. area A [emd] 700 Bench range ps0 [bar] 2,4..3,6
Supply psu [bar] 3,80
(Defaults; pimax [bar(a)] 40 p2min [bar(a)] 1,01 timax [°C] 180)
Actuator results
req. act. force Foreq. [kN] 12,60 req. diff. psu-ps100 d ps [bar] 0,00846
max. act. force Fmax  [kN] 22,68 Actuator force Fa [kN} 16,80
max. dp on plug d. pmax {bar] 52,43 Close safety factor Fa/Fo (SF) 1,33
req. start bench range psOreq. [bar] 1,98 Open safety factor FflFw -
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Order-No. : 1064 24081 Customer : Samson Frankfurt VETEC
Name : Marc Bastius Project: P 1725 Valve Sizing V2000
Pos.-No. : 4 Rev. 2 Process Fluid : methanol 02.12.2004
TAG - No. : LV-300305 Upstream Conditions : Liquid
Process and Medium Data min norm max
Flow Rate [kg/h] W 24.000 80.197 132.800
Inlet Pressure [bara] pl 6,60 6,40 6,00
Outlet Pressure [bara] p2 4,80 5,00 5,50
Inlet Temperature [°C] tl 64,00 64,00 64,00
Density [kg/m®]  rho 749,000 749,000 749,000
Vapor Pressure [bara] pv 2,000 2,000 2,000
Critical Pressure [bara] pc 80,3 80,3 80,3
Viscosity [mPas] eta 0,33 0,33 0,33
Ratio. Spc. Heat fep/ev]
Compressibility Factor
Flashing [%]
Pipeline
Line size [mm] Da*s/PN(In) 219,1x8,18/std Da*s/PN (Out) 219,1x8,18/std
Results
Calculated Valve Coeff. [Kv] 20,67 78,41 218,95
Valve Opening in % 17 44 84
Outlet Velocity [m/s] 0,50 1,68 2,79
Mazx. admitted Velocity {m/s] 17,12 17,72 19,14
Mach
Acoustic Cap. Lev. LwA,a [dB(A)] 66 70 68
Sound Pres. Lev. LpA,a [dB(A)] 53 57 55
Flow Remark
Valve Data
Valve Style Rotary Plug Valve Valve Type 723R
Body Size [inch] DN 6" Body Material A216 WCC
Press. Rating [1bs] PN 300 Plug Material 1.4581
End Connections RF Seat Ring Material 1.4571
Face to Face [mm] 473,2 Guide Material 1.4571
Selected Valve Coeff. Kvs 275 Cvs 318 Plug/Seat Facing Metallic
Seat Diameter [mm] 73,0 Sitzfaktor 0,4 Gaskets S.S./ Graphite
Leakage Class DINIEC 534 T4, KL IV L1 Packing PTFE / Graphite
Characteristic Equal % Bonnet TA-Luft/ Viton
Noise Reduction Flow Direction Flow to Open
Actuator Data
Fail Position Spring to Open / Locked
Actuator Style Pneumatic Handwheel Without
Actnator Type R 200 Stroke Time o/c [s] t <20/<20
Spring Range [bar] 04-12 Req. Torque [Nm] 200
Air Supply [bar] 4,0-6,0 Max. Torque [Nm] 1280
Mazx. Shut Off [bar] dp 9 Mounting A
Accessories
Positioner Type FF_3787-100, 4-20 mA, IP 65, gauges Air Set Type Norgren B73G-4AK-QP3
Limit Switches Type Piping 172" s.s. / Swagelok
Solenoid Valve Type Others Lock Up Relay, 3 bar
Certification/Requirements Remarks
Material EN 10204 /3.1B 55/Zubehdr und Rohr 1/2" s.s. wird von Samson beigestellt,
Inspection EN 10204 /3.1B 56| Verschraubung von VETEC
Others 57
Cust. Std. 58
Weight 150 kg 59
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Propsl./orderno.: 616 100 Customer LURG! - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. LV300406 Tag no. LV300406
Process medium  Water/Steam  State of medium at inlet: liquid Valve Sting Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 84000 70090 21000
Inlet pressure p1 [bar(a)] 327 32,9 33,2
Outlet pressure p2 [bar(a)) 30,4 304 30,3
Inlet temperature 11 [°C} 144 144 144
Density rho1 [kg/m3] 924,11 924,12 924,14
Vapor pressure pv [bar(a)] 4,0432 4,0432 4,0432
Critical pressure pc [bar(a)] 220,64 220,64 220,64
Viscosity eta [mPas] 0,19139 0,1914 0,1914
Results and factors
Valve coeff. calculated Cv 67,7 54,1 15,0
Min. req. size Req. DN [mm] 80,2 73,2 40,1
Outlet velocity w [mvs] 321 2,68 0,804
SPL VDMA 24422 mod. LA [dB(A)] 62 61 52
relative travel T [%] 86,0 80,3 47,5
Different. pressure ratio xF 0,08 0,09 0,10
FL value FL 0,93 0,94 097
Kc value Ke 0,81 0,83 0,90
Valve style factor Fd 0,43 0,42 0,32
z value at capacity zy 0,22 0,23 0,34
Level exponent F1 -6,82 -6,84 -6,97
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 0 0 0
Valve data
Body type Globe valve Series globe vaive
Valve coefficient Cv 120 Type 3251
Nominal size DN [] 4" Body material A351 CF8C
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 80 Flow direction “FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 (M & D2 6"
cR [m/s}] 5180 rho [kg/m?®} 7850 di [mm] 1571 s {mm] 56
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range pso [bar] 1,6..24
Supply psu [bar] 2,60
(Defaults; pimax [bar(a)] 40 p2min [bar(a)] 1,01 timax [°C] 144)
Actuator results
req. act. force Foreq. [kN] 20,27 req. diff. psu-ps100 dps [bar] 0,01
max. act. force Fmax  [kN] 54,37 Actuator force Fa [kN] 22,40
max. dp on plug d. pmax [bar] 43,18 Close safety factor Fal/Fo (SF) 1,10
reg. start bench range psOreq. [bar] 1,59 Open safety factor FfiFw -
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Propsl!./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ftem no. V300407 Tag no. LVv300407
Process medium  stabilized MethaState of medium at inlet: liquid Valve Sting Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h] 166000 138280 41500
Inlet pressure p1 [bar(a)] 8,9 8,9 8,9
Outlet pressure p2 [bar(a)] 4.5 43 4
Inlet temperature t1 [°C] 137 111,69 111,69
Density rho1 [kg/m?] 704 704 704
Vapor pressure pv [bar(a)] 8,6 8,6 8,6
Critical pressure pc [bar(a)] 123,2 123,2 123,2
Viscosity eta [mPas] 0,16 0,16 0,16
Flashing portion xd2 [%] 517 5,49 6
spec. Volume v2 [m3/kg] 0,479 0,5 0,535
Results and factors
Valve coeff. calculated Cv 219 181 52,8
Min. req. size Req. DN [mm) 160 153 90,4
Qutlet velocity w [m/s] 38,3 35,2 12,3
SPL VDMA 24422 mod. LA [dB(A)] 80 79 74
Flow condition Flashing Flashing Flashing
relative travel T [%] 92,6 87,7 56,3
Different. pressure ratio xF 14,67 15,33 16,33
FL value FL 0,94 0,94 0,97
Kc value Ke 0,83 0,84 0,91
Valve style factor Fd 0,44 0,43 0,38
z value at capacity zy 0,30 0,30 0,30
Level exponent F1 -7,23 -7,25 -7,38
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] 16,76 16,99 17,18
Valve data
Body type Globe valve Series - globe valve
Valve coefficient Cv 290 Type S 3241
Nominal size DN ['] 8" Body material < A216 WCB
Pressure ratings CLASS 300 Noise reduction " without
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mm] 125 Flow direction FTO
Stem diameter Sd [mm] 40 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation nane D1 [ 10 D2 M 10"
cR [m/s] 5180 rho [kg/m3] 7850 di [mm] 258,8 [mm] 7,1
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 1,7..3,2
Supply psu [bar] 3,40
{Defaults: pimax [bar(a)] 12 p2min  [bar(a)] 1,01 ttmax [°C) 200)
Actuator results
req. act. force Foreq. [kN] 14,53 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax  [kN] 143,52 Actuator force [kN] 23,80
max. dp on plug d. pmax [bar] 18,44 Close safety factor FalFo (SF) 1,64

req. start bench range

psOreq. [bar]

1,14

Open safety factor

FfiFw
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Propsl/orderno.. 616 100

Customer LURGI -PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. LV300508 Tag no. LV300508
Process medium  Methanol State of medium at inlet: liquid Valve Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 118000 97742 29000
Inlet pressure p1 [bar(a)] 6,6 7 7,9
Outlet pressure p2 [bar(a)] 5,1 4.4 2,5
Inlet temperature t1 [°C] 40 40 40
Density rho1 [kg/mq) 798,46 798,47 798,51
Vapor pressure pv [bar(a)] 0,32665 0,32665 0,32665
Critical pressure pc [bar(a)] 81 81 81
Viscosity eta [mPas] 0,41087 0,41087 0,41087
Results and factors
Valve coeff. calculated Cv 128 79,9 16,3
Min. req. size Req. DN [mm] 102 93,1 50,7
Outlet velocity w [m/s] 5,23 4,33 1,28
SPL VDMA 24422 mod. LA [dB(A)] 73 84 82
relative travel T [%}] 90,3 78,2 37,7
Different. pressure ratio xF 0,24 0,39 0,71
FL value FL 0,91 0,93 0,97
Kc value Ke 0,75 0,79 0,90
Valve style factor Fd 0,44 0,42 0,26
z value at capacity zy 0,21 0,24 0,38
Level exponent F1 -6,90 -6,95 -7,11
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -0,89 -2,64 -8,14
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 190 Type 3241
Nominal size DN [ 4" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
. Seat bore sB [mm] 100 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 e D2 1 6"
cR [m/s] 5180 rho [kg/m?] 7850 di [mm] 1593 s [mm] 45
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 21..33
Supply psu [bar] 3,50
{Defaults: pimax [bar(a)] 15 p2min {bar(a)] 1,01 timax [°C] 150)
Actuator results
req. act. force Foreqg. [kN] 11,71 req. diff. psu-ps100 dps {bar] 0,02
max. act. force Fmax  [kN] 54,17 Actuator force Fa [kN] 14,70
max. dp on plug d. pmax [bar] 17,77 Close safety factor Fa/Fo (SF) 1,26
req. start bench range psOreq. [bar] 1,84 Open safety factor FffFw -



Propsl./order no.:

616 100

Customer LURGI -PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. LVv300609 Tag no. LV300609
Process medium  Water/Steam State of medium at inlet: fiquid Valve Siing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 46000 26317 7900
Inlet pressure - pt [bar(a)} 59,2 67,4 69,1
Outlet pressure p2 [bar(a)} 58,2 56,8 56,1
Inlet temperature t1 [°C} 117 114 114
Density rhot [kg/m3] 948,32 - 951,05 951,13
Vapor pressure pv [bar(a)] 1,8051 1,6373 1,6373
Critical pressure pc [bar(a)} 220,64 220,64 220,64
Viscosity eta [mPas] 0,23995 0,24691 0,24695
Resuits and factors
Valve coeff, calculated Cv 55,5 9,70 2,63
Min. req. size Req. DN [mm] 58,6 44,2 242
Qutlet velogcity w [mvs] 2,68 1,53 0,459
SPL VDMA 24422 mod. LA [dB(A)] 48 61 53
relative travel T [%] 92,7 48,2 14,8
Different. pressure ratio xF 0,02 0,16 0,19
FL value FL 0,94 0,97 0,98
Ke value Ke 0,83 0,92 0,93
Valve style factor Fd 0,44 0,32 0,14
z value at capacity zy 0,25 0,42 0,62
Level exponent F1. -6,93 -7,10 -7,93
Slope exponent F2 0,30 0,30 0,30
Correct. term deltalf [dB) 0 0 0
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 75 Type 3251
Nominal size DN [] 3" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 63 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insufation none Dt [ 4 D2 M 4"
cR [m/s] 5180 rho {kg/m? 7850 di [mm] 106,3 [mm] 4
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 2..3
Supply psu [bar] 3,20
(Defaults: pimax [bar(a)] 71 p2min [bar(a)} 1,01 ttmax [°C) 160)
Actuatorresults
req. acl. force Foreq. [kN] 22,38 req. diff. psu-ps100 dps [bar] 0,01
max. act. force Fmax [kN] 53,82 Actuator force [kN] 28,00
max. dp on plug d. pmax [bar] 87,95 Close safety factor FalFo (SF) 1,25
req. start bench range psOreq. [bar] 1,76 Open safety factor FflFw -



Customer LURGI - PIDEC

Propsl./order no.: 616 100

Project:2nd Methano! Plant Date: 10.01.05 Data entered by: V12/Di
Item no. LV300910 Tag no. 1.V300910
Process medium  Methanol State of medium at inlet: liquid Valve Siing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 130000 110600 33000
Inlet pressure pl [bar(a)] 8,3 8,5 8,6
Outlet pressure p2 [bar(a)] 55 5 3
Inlet temperature t1 [°C] 40 40 40
Density rhot [kg/m?] 798,52 798,53 798,53
Vapor pressure pv [bar(a)] 0,32665 0,32665 0,32665
Critical pressure pc {bar(a)] 81 81 81
Viscosity eta [mPas] 0,41087 0,41087 0,41087
Results and factors
Valve coeff, calculated Cv 102 77,4 18,3
Min. req. size Req. DN [mm) 107 99,0 54,1
Outlet velocity w [rmvs] 2,56 2,18 0,650
SPL VDMA 24422 mod. LA [dB(A)] 75 80 81
relative travel T [%] 84,4 77,4 40,5
Different. pressure ratio xF 0,35 0,43 0,68
FL value FL 0,94 0,95 0,97
Kc value Kc 0,84 0,86 0,92
Valve style factor Fd 0,43 0,42 0,28
z value at capacity zy 0,30 0,32 0,37
Level exponent F1 -7,05 -7,08 -7.22
Slope exponent F2 0,30 0,30 0,30
Correct. term delta Lf [dB] -3,50 -5,62 -11,10
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 190 Type 3241
Nominal size DN [7] 6" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 30 . Charact. Egqual perc.
Seat bore SB [mm] 100 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6} Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insuation none D1 [ 6" D2 M B
cR [m/s] 5180 rho [kg/m? 7850 di [mm] 1593 s [mm] 4,5
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 21..33
Supply psu [bar] 3,50
{Defaults: pimax [bar{a)] 13 p2min [bar(a)] 1,01 timax ([°C} 150)
Actuator results
req. act. force Foreq. [kN] 10,14 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax  [kN] 54,17 Actuator force Fa [kN] 14,70
max. dp on plug d. pmax [bar] 17,77 Close safety factor Fa/Fo (SF) 1,45
req. start bench range psOreq. [bar] 1,59 Open safety factor FflFw -



Propsl./order no.: 616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date:  10,01.05 Data entered by: V12/Di
Item no. LV600301 Tag no. LV600301
Process medium  Water State of medium at inlet: liquid Valve Sting Version 356
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h) 35000 25000 3000
Inlet pressure p1 [bar(a)] 4.5 5 5,5
Outlet pressure p2 [bar(a)] 25 24 2,2
Inlet temperature t1 [°C] 38 38 38
Density rho1 [kg/m3] 991 991 9
Vapor pressure pv [bar(a)) 0,0666 0,0666 0,0666
Critical pressure pc [bar(a)] 221 221 221
Viscosity eta [mPas] 0,679 0,679 0,679
Results and factors
Valve coeff. calculated Cv 29,6 18,3 1,94
Min. req. size Req. DN [mm] 50,0 42,2 14,6
Outlet velocity w [m/s] 5,00 3,57 0,428
SPL VDMA 24422 mod. LA [dB(A)] 76 76. 51
relative travel T [%] 88,2 76,0 18,5
Different. pressure ratio xF 0,45 0,53 0,61
FL value FL 0,91 0.93 0,97
Kc value Ke 0,75 0,80 0,92
Valve style factor Fd 0,43 0,42 0,15
Z value at capacity zy 0,30 0,36 0,59
Level exponent F1 -6,82 -6,87 -7,55
Slope exponent F2 0,30 0,30 0,30
Correct. term deilta Lf [dB] -0,37 -2,13 -0,25
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 47 Type 3241
Nominal size DN [l 2" Body material A105
Pressure ratings CLASS 300 Noise reduction . .. without
Travel - S [mm] 15 Charact, ... Equal perc.
Seat bore SB [mm] 48 Flow direction L FTO
Stem diameter Sd [mm] 10 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D17 3 D2 [ 3
cR [m/s] 5180 rho [kg/m3] 7850 di [mm] 82,5 [mm} 3,2
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?) 350 Bench range ps0 [bar] 08..24
Supply psu [bar] 2,60
(Defauits: pimax [bar(a)] 8,5 p2min  [bar(a)] 1,01 timax [°C] 100)
Actuator results
req. act. force Foreq. [kN] 1,76 req. diff. psu-ps100 dps [bar] 0,03
max. act. force Frax  [kN] 24,50 Actuator force Fa [kN] 2,80
max. dp on plug d. pmax [bar] 13,20 Close safety factor Fa/Fo (SF) 1,59
req. start bench range psOreq. [bar] 0,55
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Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methano! Plant Date: 10.01.05 Data entered by: V12/Di
item no. PV100201 Tagno. PV100201
Process medium  H2 (Start Up) State of medium at inlet: gas " VatwSiing Version 356
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m3h(N)] 6000 5275 2000
Inlet pressure pt [bar(a)] 54 5,4 6
Outlet pressure p2 [bar(a)} 3 3 3
Inlet temperature t1 [°C} 92 92 50
Molar mass M [g/mol] 2,01 2,01 2,01
Isentropic exponent gamma 1,4 1.4 1,4
Real gas factor Z 1,003 1,003 1,003
Viscosity eta [mPas] 0,017291 0,017291 0,015709
Results and factors
Valve coeff. calculated Cv 26,8 235 7,24
Min. req. size Req. DN [mm] 46,9 43,9 26,2
Outlet velocity w [Mach] S 0,111 0,0979 0,0357
SPL VDMA 24422 mod. LA [dB(A)] 71 70 65
relative travel T [%] 88,5 85,1 55,1
Different. pressure ratio X 0,44 0,44 0,50
FL value FL 0,95 0,85 0,97
XT value xT 0,76 0,76 0,80
Valve style factor Fd 0,43 0,43 0,37
Level exponent G1 -4,62 -4,64 -4,82
Slope exponent G2 0,74 0,74 0,75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 42 Type 3251
Nominal size DN [l 3" Body material A217 WC6
Pressure ratings CLASS 900 Noise reduction Flow Div.l
Travel S [mm] 30 Charact Equal perc.
Seat bore SB [mm] 50 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate "4
Sealing lapped-in(10) Bonnet bellows
Pipe data Type of pipe Steel pipe Pipe insulation none D1 4 D2 M 4"
cR [m/s} 5180 rho [kg/im®] 7850 di [mm] 104 s [mm] 5
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [enm?] 700 Bench range ps0 [bar] 2,1..33
Supply psu [bar] 3,50
(Defaults: pimax [bar(a)] 55 p2min [bar(a)} 1,01 timax [°C] 150)
Actuator results
req. act. force Foreq. [kN] 12,51 req. diff. psu-ps100 dps [bar] 0,05
max. act. force Fmax  [kN] 54,17 Actuator force Fa [kN] 14,70
max. dp on plug d. pmax [bar] 65,02 Close safety factor Fa/Fo (SF) 117
req. start bench range psOreq. [bar] 1,97 Open safety factor FflFw -
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Props!./order no.:

616 100

Customer LURGI-PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. PV100513 Tag no. PV100513
Process medium  Natural gas FueState of medium at inlet: gas Vale Sizing Versian 3.56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m*h{N)] 3000 2000 1000
Inlet pressure p1 [bar(a)] 1,4 1,4 1.4
Outlet pressure p2 [bar(a)) 1 1 1
Inlet temperature t1 [°C] 40 40 40
Molar mass M [g/mol] 16,827 16,827 16,827
Isentropic exponent gamma 1,3 1,3 1.3
Real gas factor Z 0,995 0,995 0.995
Viscosity eta [mPas] 0,011738 0,011738 0,011738
Results and factors
Valve coeff. calculated Cv 162 108 53,4
Min. req. size Req. DN [mm] 95,7 78,2 55,3
Outlet velocity w [Mach] 0,275 0,183 0,0916
SPL VDMA 24422 mod. LA [dB(A)] 78 75 71
relative travel T {%] 96,4 85,9 67,9
Different. pressure ratio X 0,29 0,29 0,29
FL value FL 0,90 0,91 0,94
xT value xT 0,69 0,71 0,75
Valve style factor Fd 0,36 0,21 0,12
Level exponent G1 -3,50 -3,50 -3,50
Slope exponent G2 1,50 1,50 1,50
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 190 Type 3241
Nominal size DN [l 4" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel ) [mm] 30 Charact. Equal perc.
Seat hore SB [mm] 100 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing - PTFE (1,6) Leakage rate |4
Sealing lapped-in (20) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 4" D2 [ 4"
cR [m/s] 5180 rho [kg/m?®] 7850 di [mm] 107,% s [mm] 3,59999
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 2,1..3,3
Supply psu [bar] 3,50
(Defaults: pimax {bar(a)] 9 p2min [bar(a)] 1,01 timax [°C) 100)
Actuator results
req. act. force Foreq. [kN] 12,66 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax  [kN] 57,41 Actuator force Fa [kN] 14,70
max. dp on plug d. pmax [bar] 10,57 Close safety factor Fal/Fo (SF) 1,16
req. start bench range psOreq. [bar] 1,99 Open safety factor FflFw -
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Propsl./order no.:

616 100

Customer LURG! - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
item no. PV100529A/B Tag no. PV100529A
Process medium  Natural Gas FueState of medium at inlet: gas Vaive Sizing Verson 356
Process and medium data Case 1 Case 2 Case 3
Flow Qn [mP/h(N)] 26000 8636 500
Inlet pressure p1 [bar(a)] 55 55 55
Outlet pressure p2 [bar(a)] 30 8,6478 6,0089
Inlet temperature t1 [°Cl 40 40 40
Molar mass M [g/mol] 16,827 16,827 16,827
Isentropic exponent gamma 1,248 1,248 1,248
Real gas factor Z 0,9299 0,9299 0,9299
Viscosity eta [mPas] 0,012629 0,012629 0,012629
Results and factors
Valve coeff. calculated Cv 30,9 9,06 0,508
Min. req. size Req. DN [mm] 52,0 55,8 16,1
Outlet velocity w [Mach] 0,141 0,162 0,0135
SPL VDMA 24422 mod. LA [dB(A)] 88 83 69
Flow condition Choked flow Choked flow
relative travel T [%] 96,8 65,5 ->0
Different. pressure ratio X 0,45 0,84 0,89
FL value FL 0,95 0,96 0,98
XT value xT 0,69 0,75 0,80
Valve style factor Fd 0,37 0,12 0,00616
Level exponent G1 -5,20 -5,20 -5,20
Slope exponent G2 0,25 0,25 0,25
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 35 Type 3251
Nominal size DN 1 3" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.lli
Travel S [mm] 30 Charact, Equal perc.
Seat bore SB [mm] 50 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate "4
Sealing lapped-in (10) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 M 3 D2 [ 6"
cR {m/s] 5180 rho [kg/m®] 7850 di [mm] 157,17 s [mm] 56
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A fem?] 1400 Bench range psO [bar] 16..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 75 p2min [bar(a)] 1,01 timax [°C] 75)
Actuator results
req. act. force Foreq. [kN] 16,18 req. diff. psu-ps100 dps [bar] 0,00667
max. act. force Fmax  [kN] 60,19 Actuator force Fa [kN] 22,40
max. dp on plug d. pmax [bar] 105,55 Close safety factor Fa/Fo (SF) 1,38
req. start bench range psOreq. [bar] 1,27 Open safety factor Ff/Fw -
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CONTROL VALVE SIZING SHEET

ftem
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Revision Tag no
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Propsl./order no.:

616100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. PV101502A  Tagno. PV101502A
Process medium  Reformed Gas State of medium at inlet: gas Vaive Siding Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m/h{N)] 500 300 50
Inlet pressure p1 [bar(a)] 33,7 337 337
Outlet pressure p2 [bar(a)] 30,7 30,7 30,7
inlet temperature 1 [°C} 167 167 50
Molar mass M [g/mol] 13,221 13,221 13,221
Isentropic exponent gamma 1,34 1,34 1,34
Real gas factor Z 0,984 0,984 0,984
Viscosity eta [mPas] 0,017082 0,017082 0,013094
Results and factors
Valve coeff. calculated Cv 1,87 1,12 0,160
Min. req. size Req. DN[mm] 7.18 5,56 2,10
Outlet velocity w [Mach} 0,0294 0,0178 0,00252
SPL VDMA 24422 mod. LA [dB(A}] 51 46 38
relative travel T [%] 88,6 75,5 25,7
Different. pressure ratio X 0,09 0,09 0,09
FL value FL 0,96 0,96 0,98
xT value xT 0,77 0,79 0,81
Valve style factor Fd 0.33 0,24 0,08
Level exponent G1 -3,62 -3,87 -3,83
Slope exponent G2 2,31 2,31 2,31
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 3 Type 3251
Nominal size DN [ 1" Body material A351 CF8C
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 12 Flow direction FTO
Stem diameter Sd [mm] 12 Balanced without (0,0
Packing PTFE (3,2) Leakage rate v :
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 2 D2 2
cR [m/s] 5180 rho [kg/m?®] 7850 di [mm] 545 s [mm] 2,89999
Actuator data
Type 3277 Fail-safe act. retracts
Diaphr. area A [em?] 350 Bench range pso [bar] 0,2..1
Supply psu [bar] 1,20
(Defaults: pimax [bar(a)] 40 p2min  [bar(a)] 1,01 timax [°C] 200)
Actuator resulits
req. act. force Foreq. [kN] 0,64 req. diff. psu-ps100 dps [bar] 0,20
max. act. force Fmax [kN] 27,01 Actuator force Fa [kN] 0,70
max. dp on plug d. pmax [bar] 43,61 Close safety factor Fa/Fo (SF) 1,10
req. start bench range psOreq. [bar] 0,04 Open safety factor Ff/Fw 5,80
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Propsl/orderno.: 616100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Dataentered by: V12/Di
Item no. PV1015028B Tag no. PV101502B
Process medium  Reformed Gas State of medium at inlet: gas Vatve Sirng Version 2.56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [mPh(N)] 300 20 10
Inlet pressure p1 [bar(a)] 30,7 30,7 30,7
Outlet pressure p2 [bar(a)] 3 3 3
Inlet temperature t1 [°C] 151 151 151
Molar mass M [g/mol] 13,221 13,221 13,221
Isentropic exponent gamma 1,34 1,34 1,34
Real gas factor Y4 0,984 0,984 0,984
Viscosity eta [mPas] 0,016535 0,016535 0,016535
Results and factors
Valve coeff. calculated Cv 0,580 0,0384 0,0192
Min. req. size Req. DN [mm] 17,6 4,55 3,22
Outlet velocity w [Mach] 0,149 0,00993 0,00496
SPL VDMA 24422 mod. LA [dB(A)] 74 61 57
Flow condition Choked flow Choked flow Choked flow
relative travel T [%] 93,5 24,0 6,32
Different. pressure ratio X 0,90 0,90 0,90
FL value FL 0,97 0,98 0,98
xT value xT 0,80 0,81 0,81
Valve style factor Fd 0,38 0,08 0,06
Level exponent G1 -3,91 -3,94 -4,04
Slope exponent G2 1,50 1,50 1,50
Valve data
Body type Globe valve Series globe vaive
Valve coefficient Cv 0,75 Type 3251
Nominal size DN [ 1" Body material A351 CF8C
Pressure ratings CLASS 600 Noise reduction without
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 6 Flow direction FTO
Stem diameter Sd [mm] 12 Balanced “‘without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 4 D2 1"
cR {m/s] 5180 rho [kg/m3] 7850 di [inch] 1,1 s finch] 0,1
Actuator data
Type 3217 Fail-safe act. extends
Diaphr. area A [em?] 350 Bench range ps0 [bar] 04..2
Supply psu [bar] 2,20
{Defautts: pimax [bar(a)] 40 p2min  {bar(a)] 1,01 ttmax [°C] 200)
Actuator results
req. act. force Foreq. [kN] 0,64 req. diff. psu-ps100 d ps [bar} 0,04
max. act. force Fmax  [kN] 27,01 Actuator force Fa [kN] 1,40
max. dp on plug d. pmax [bar] 107,66 Close safety factor FalFo (SF) 2,20
req. start bench range psOreq. [bar] 0,20 Open safety factor FfiFw -
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Propsl./order no.:

616 100

Customer LURGI -PIDEC

Project: 2nd Methanol Plant Date:  10.01.05 Data entered by: V12/Di
ltem no. PV150101 Tag no. PV150101
Process medium  Water/Steam  State of medium at inlet: vapor ValveSizing. Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h} 12000 7463 1000
Inlet pressure pl [bar(a)] 55 5,5 5,5
Outlet pressure p2 {bar(a)] 2 2 2
Inlet temperature t1 [°C] 160 160 160
Density rho1 [kg/m?3] 2,8807 2,8807 2,8807
Isentropic exponent gamma 1,302 1,302 1,302
Viscosity eta [mPas] 0,014369 0,014369 0,014369
Results and factors
Valve coeff. calculated Cv 206 125 16,3
Min. req. size Req. DN [mm)] 165 130 47,5
Outlet velocity w [Mach] 0,361 0,225 0,0301
SPL VDMA 24422 mod. LA [dB(A)] 86 83 73
relative travel T [%] 92,6 79,9 27,7
Different. pressure ratio X 0,64 0,64 0,64
FL value FL 0,92 0,94 0,97
xT value xT 0,71 0,75 0,80
Valve style factor Fd 0,44 0,42 0,19
Level exponent G1 -4,86 -4,75 -4.70
Slope exponent G2 0,75 0,75 0,75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 275 Type 3241
Nominal size DN 1 6" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction Flow Div.1
Travel S [mm] 30 Charact. Equal perc.
Seat bore sB [mm] 130 Flow direction Fro
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 6 D27 6"
cR {m/s}] 5180 rho [kg/m?] 7850 di [mm] 1593 s [mm] 4,49999
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 2,1..33
Supply psu [bar] 3,50
{Defaults: pimax {bar(a)} 8 p2min [bar(a)] 1,01 timax [*C] 300)
Actuator resuits
req. act. force Foreq. [kN] 10,20 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax [kN] 49,04 Actuator force Fa [kN] 14,70
max. dp on plug d. pmax [bar] 10,36 Close safety factor Fal/Fo (SF) 1,44
req. start bench range psOreq. [bar] 1,60 Open safety factor FfiFw -



Propsl./order no.. 616100 Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. - PV-150601A Tag no. PV150601A
Process medium  Water/Steam  State of medium at inlet; vapor Vale Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w {kg/h] 187300 7500 4200
Inlet pressure pi [bar(a)] 101 101 101
Outlet pressure p2 [bar(a)] 95 95 95
Inlet temperature t1 [°C} 505 505 505
Density rho1 [kg/m?] 30,537 30,537 30,537
Isentropic exponent gamma 1,279 1,279 1,279
Viscosity eta [mPas] 0,029131 0,029131 0,029131
Results and factors
Valve coeff. calculated Cv 524 21,5 12,0
Min. req. size Req. DN [mm} 109 21,8 16,3
Outlet velocity w [Mach] 0,0886 0,00308 0,00173
SPL VDMA 24422 mod. LA [dB(A)] 88 72 69
relative travel T [%) 79,4 1,33 ->0
Different. pressure ratio X 0,06 0,06 0,06
FL value FL 0,79 0,74 0,74
xT value xT 0,53 0,47 0,47
Valve style factor Fd 0,43 0,11 0,08
Level exponent G1 -4,55 -4,59 -4,67
Slope exponent G2 1,00 1,30 1,30
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 650 Type 3254
Nominal size DN [] 8" Body material A217 WC9
Pressure ratings CLASS 1500 Noise reduction Flow Div.I
Travel S [mm] 60 Charact. linear
Seat bore SB [mm] 200 Flow direction FTO
Stem diameter Sd [mm] 40 Balanced Graphite (10)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 8 D2 M 10"
cR [m/s] 5180 rho [kg/m?} 7850 di [mm] 233 s [mm} 20
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 1,7..32
Supply psu [bar] 3,80
(Defauits: pimax [bar(a)] 55 p2min |bar(a)] 1,01 timax [°C] 515)
Actuator results
req. act. force Foreqg. [kN] 172,27 req. diff. psu-ps100 dps [bar] 0,60
max. act. force Fmax  [kN] 112,03 Actuator force Fa [kN] 23,80
max. dp on plug d. pmax [bar] 116,22 Close safety factor FalFo (SF) 1,51
req. start bench range psOreq. [bar] 1,24 Open safety factor FflFw -

o,

4



Propsl./Jorderno.: 616 100 Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. PV-1506018 Tag no. PV150601B
Process medium  Water/Steam  State of medium at inlet: vapor Valve Siting Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h} 10000 7500 4200
Inlet pressure pt [bar(a)] 101 101 101
Outlet pressure p2 [bar(a)] 47 47 47
Inlet temperature t [°C] 505 505 505
Density rhot [kg/m?] 30,537 30,537 30,537
Isentropic exponent gamma 1,279 1,279 1,279
Viscosity eta [mPas] 0,029131 0,029131 0,029131
Results and factors
Valve coeff. calculated Cv 12,1 9,08 5,06
Min. req. size Req. DN [mm] 35,7 30,9 23,1
Outlet velocity w [Mach] 0,0598 0,0448 0,0218
SPL VDMA 24422 mod. LA [dB(A)] 81 79 76
relative travel T [%] 83,7 76,2 61,3
Different. pressure ratio X 0,53 0,53 0,53
FL value FL 0,96 0,97 0,97
XT value xT 0,79 0,79 0,80
Valve style factor Fd 0,43 0,42 0,40
Level exponent G1 -5,29 -5,33 -5,42
Slope exponent G2 0,25 0,25 0,25
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 23 Type 3151
Nominal size DN 1 3" Body material A351 WC9
Pressure ratings CLASS 1500 Noise reduction Flow Div.lil
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 38 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating's
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 10" D2 [ 10"
cR [m/s] 5180 rho [kg/m? 7850 di {mm] 233 s [mm] 20
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [cm?] 1400 Bench range ps0 [bar] 2..24
Supply psu [bar] 2,84
(Defauits: pimax [bar(a)] 116 p2min [bar(a)} 1,01 timax {°C] 515)
Actuator results
req. act. force Foreq. [kN] 13,78 req. diff. psu-ps100 dps [bar) 0,04
max. act. force Fmax  [kN] 41,69 Actuator force Fa [kN] 28,00
max. dp on plug d. pmax [bar] 240,16 Close safety factor Fa/Fo (SF) 2,03
req. start bench range psOreq. [bar] 1,08 Open safety factor Ff/Fw -

<=



Propsl./orderno.:. 616 100 Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. PV-150607 Tag no. PV150607
Process medium  Water/Steam  State of medium at inlet: vapor Vale Siing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h] 80700 43609 10000
Inlet pressure p1 [bar(a)] 41 41 41
Outlet pressure p2 [bar(a)] 25 25 25
Inlet temperature t [°C} 420 420 420
Density rho1 [kg/m?] 13,486 13,486 13,486
Isentropic exponent gamma 1,2841 1,2841 1,2841
Viscosity eta [mPas) 0,025242 0,025242 0,025242
Resuits and factors
Valve coeff. calculated Cv 280 154 36,1
Min. req. size Req. DN [mm] 136 100 47,9
Outlet velocity w {Mach] 0,139 0,0657 0,0151
SPL VDMA 24422 mod. LA [dB(A)] 91 89 83
relative travel T {%]) 92,6 77,3 40,1
Different. pressure ratio X 0,39 0,39 0,39
FL value FL 0,78 0,76 0,74
xT value xT 0,51 0,49 0,47
Valve style factor Fd 0,45 0,42 0,28
Level exponent G1 -4,98 -4,88 -4,92
Slope exponent G2 0,73 0,75 0.75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 375 Type 3254
Nominal size DN [l 8" Body material A217 WC6
Pressure ratings CLASS 900 Noise reduction Flow Div./
Travel ) [mm] 60 Charact. Equai perc.
Seat bore SB [mm] 150 Flow direction FTO
Stern diameter Sd [mm] 40 Balanced Graphite (10)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 {7 8" D2 [ 18"
cR [m/s] 5180 rho [kg/m? 7850 di [mm] 374401s [mm] 16
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 14..27
Supply psu [bar] 3,18
(Defaults: pimax [bar(a)] 8 p2min [bar(a)] 1,01 timax [°C} 470)
Actuator results
reg. act. force Foreq. [kN] 14,63 req. diff. psu-ps100 dps [bar] 0,48
max. act. force Fmax [kN] 113,56 Actuator force Fa [kN] 19,60
max. dp on plug d. pmax [bar] 98,30 Close safety factor Fa/Fo (SF) 2,49
req. start bench range psOreq. [bar] 0,62 Open safety factor FflFw -



Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10,01.05 Data entered by: V12/Di
Item no. PV-150611 Tag no. PV150611
Process medium  Water/Steam  State of medium at inlet: vapor Vatve Sizng Version 3,56
Process and medium data Case 1 Case 2 Case 3
Fiow w [kg/h} 65000 35000 5000
Inlet pressure p1 [bar(a)] 101 101 101
Outlet pressure p2 [bar(a)) 72 30,077 10,308
Inlet temperature t1 [°C) 505 505 505
Density rho1 [kg/m?] 30,537 30,537 30,537
Isentropic exponent gamma 1,279 1,279 1,279
Viscosity eta [mPas] 0,029131 0,029131 0,029131
Results and factors
Valve coeff. calculated Cv 93,6 41,2 5,55
Min. req. size Req. DN [mm] 73,6 83,5 53,9
Outlet velocity w [Mach} 0,0627 0,0808 0,0388
SPL VDMA 24422 mod. LA [dB(A)] 89 87 75
Flow condition Choked flow
relative travel T [%] 89,0 38,0 3,36
Different. pressure ratio X 0,29 0,70 0,90
FL value FL 0,94 0,96 0,98
xT value xT 0,76 0,79 0,81
Valve style factor Fd 0,44 0,41 0,15
Level exponent G1 -5,27 -5,39 -5,69
Slope exponent G2 0,25 0,25 0,25
Valve data
Body type Globe vaive Series globe valve
Valve coefficient Cv 108 Type 3251
Nominal size DN ["] 6" Body material A217 WC9
Pressure ratings CLASS 1500 Noise reduction Flow Div.l
Travel ) [mm] 30 Charact. finear
Seat bore SB [mm] 80 Flow direction FTo
Stem diameter Sd [mm] 25 Balanced > without (0,0)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ e D2 M 10
cR {m/s] 5180 rho {kg/m?] 7850 di [mm] 233 [mm] 20
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?) 2800 Bench range ps0 [bar] 3,3..38
Supply psu [bar] 4,00
(Defaults: pimax [bar(a)] 116 p2min  [bar(a)} 1,01 timax [°C] 515)
Actuator results
req. act. force Foreq. [kN] 59,10 req. diff. psu-ps100 dps [bar] 0,03
max. act. force Fmax  [kN] 55,77 Actuator force [kN} 92,40
max. dp on plug d. pmax [bar] 108,27 Close safety factor Fa/Fo (SF) 1,56
req. start bench range psOreq. [bar] 2,32 Open safety factor FflFw -

083



Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project 2ndMethanol Plant Date: 10,01.05 - Data entered by: V12/Di
item no. PV-150612 Tag no. PV150612
Process medium  Water/Steam  State of medium at inlet: vapor Vave Sizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h] 140000 21700 7800
Inlet pressure p1 [bar(a)] 30 41 41
Outlet pressure p2 [bar(a)] 22,5 4 3
Inlet temperature t1 [°C} 350 420 420
Density rho1 [kg/m?) 13,486 13,486 13,486
Isentropic exponent gamma 1,2841 1,2841 1,2841
Viscosity eta [mPas] 0,025242 0,025242 0,025242
Results and factors
Valve coeff. calculated Cv 624 74,7 26,9
Min. req. size Req. DN [mm] 175 176 122
Outlet velocity w [Mach] 0,130 0,130 0,0620
SPL VDMA 24422 mod, LA [dB(A)] 95 94 87
Flow condition Choked flow Choked flow
relative travel T [%] 59,2 5,29 0,594
Different. pressure ratio X 0,25 0,90 0,93
FL value FL 0,77 0,74 0,74
xT value xT 0,51 0,47 0,47
Valve style factor Fd 0,43 0,22 0,11
Level exponent G1 -4,34 -4,66 -4,81
Slope exponent G2 0,75 0,75 0,75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 1040 Type 3254
Nominal size DN ] 12" Body material A217 WC6
Pressure ratings CLASS 900 Noise reduction Flow Div.1
Travel S [mm] 120 Charact. linear
Seat bore SB [mm] 250 Flow direction FTO
. -.Stem diameter Sd [mm] 40 Balanced Graphite (10)
. Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 12" D2 [ 24
cR [m/s}] 5180 rho fkg/m3} 7850 di [mm] 686,001s [mm] 125
Actuator data
Type 3274 Fail-safe act. extends
Diaphr. area A [em?] 2800 Bench range ps0 [bar] 0,8..24
Supply psu [bar] 2,78
(Defauits: pimax [bar(a)] 8 p2min  [bar(a)] 1,01 timax [°C] 470)
Actuator results
req. act. force Foreq. [kN] 37,59 req. diff. psu-ps100 dps [bar] 0,38
max. act. force Fmax  [kN] 113,56 Actuator force Fa [kN] 22,40
max. dp on plug d. pmax [bar] 87,64 Close safety factor Fa/Fo (SF) 1,87
req. start bench range psOreq. [bar] 0,47 Open safety factor Ff/Fw -

=
S0
-



Customer LURGI - PIDEC

Propsl./forderno.. 616 100

Project: 2 nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
Iltem no. PV150635A/B Tag no. PV150635A
Process medium  Water/Steam  State of medium at inlet: vapor ValveSizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow w [kg/h) 135000 40000 33750
Inlet pressure pt [bar(a)] 47 47 47
QOutlet pressure p2 [bar(a)] 42 42 42
Inlet temperature t1 [*C] 395 395 395
Density rho1 [kg/m?] 16,332 16,332 16,332
Isentropic exponent gamma 1,2853 1,2853 1,2853
Viscosity eta [mPas] 0,024149 0,024149 0,024149
Results and factors
Valve coeff. calculated Cv 586 173 145
Min. req. size Req. DN [mm] 134 72,9 67,0
Outlet velocity w [Mach] 0,134 0,0398 0,0336
SPL VDMA 24422 mod. LA [dB(A)] 92 80 79
relative travel T [%] 89,9 25,0 20,8
Different. pressure ratio X 0,11 0,11 0,11
FL value FL 0,90 0,95 0,95
xT value xT 0,69 0,76 0,77
Valve style factor Fd 0,47 0,41 0,40
Level exponent G1 -4,28 -4,30 -4,32
Slope exponent G2 0,93 1,52 1,52
Valve data
Body type Glabe valve Series globe valve
Valve coefficient Cv 650 Type 3254
Nominal size DN [ 8" Body material A217 WC6
Pressure ratings CLASS 900 Noise reduction Flow Div.l
Travel s [mm] 60 Charact. linear
Seat bore SB [mm] 200 Flow direction FTO
Stem diameter Sd [mm] 40 Balanced Graphite (10)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insulating s
Pipe data Type of pipe Steel pipe Pipe insulation none D1 8 D2 8
cR [m/s] 5180 rho [kg/m?] 7850 di [mm] 199 s [mm] 10
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [en] 1400 Bench range pso [bar] 14..27
Supply psu [bar] 3,30
(Defaults: pimax [bar(a)] 55 p2min [bar(a)] 1,01 timax [°C} 470)
Actuator results
req. act. force Foreq. [kN] 172,27 req. diff. psu-ps100 dps [bar] 0,60
max. act. force Fmax  [kN] 113,56 Actuator force Fa [kN] 19,60
max. dp on plug d. pmax [bar] 82,80 Close safety factor Fa/Fo (SF) 1,25
req. start bench range psOreq. [bar] 1,24 Open safety factor FflFw -



Props!./order no.:

616 100

Customer LURGI-PIDEC

Project: 2nd Methano! Plant Date: 10.01.05 Data entered by: V12/Di
Item no. PV150707 Tag no. PV150707
Process medium  Water/Steam  State of medium at inlet: vapor Valve Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow W [kg/h] 93000 6500 3500
Inlet pressure p1 [bar(a)] 57 57 57
Outiet pressure p2 [bar(a)] 3 2 1,8
Inlet temperature t1 [°C} 270 270 270
Density rho1 [kg/m?3] 2,3137 2,3137 2,3137
Isentropic exponent gamma 1,3013 1,3013 1,3013
Viscosity eta [mPas] 0,01897 0,01897 0,01897
Results and factors
Valve coeff, calculated Cv 1826 117 62,2
Min. req. size Req. DN [mmj} 399 129 99,9
Outlet velocity w [Mach] 0,298 0,0313 0,0187
SPL VDMA 24422 mod. LA [dB(A}] 92 79 77
relative travel T [%] 87,2 3,64 0,999
Different. pressure ratio X 047 0,65 0,68
FL value FL 0,80 0,97 0,98
xT value xT 0,69 0,79 0,80
Valve style factor Fd 0,40 0,03 0,01
Level exponent G1 -4.50 -4.50 -4,50
Slope exponent G2 0,75 0,75 0,75
Valve data
‘ Body type Giobe valve Series globe valve
Valve coefficient Cv 2080 Type 3254
Nominal size DN [l 16" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction Fiow Div.l
Travel S [mm] 120 Charact. linear
Seat bore SB [mm] 350 Flow direction FTO
Stem diameter Sd [mm] 40 Balanced Graphite (10)
Packing Graphite (10) Leakage rate v
Sealing metal (2,0) Bonnet insufating s
Pipe data Type of pipe Steel pipe Pipe insulation none DI [ 16" D2[] 16
cR [m/s] 5180 rho [kg/m3] 7850 di [mm] 384401s [mm] 11
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em] 2800 Bench range ps0 [bar] 1,1..18
Supply psu [bar] 2,32
(Defaults: pimax [bar(a)] 8 p2min  [bar(a)} 1,01 timax [°C) 380)
Actuator results
req. act. force Foreq. [kN] 71,59 req. diff. psu-ps100 dps [bar} 0,52
max. act. force Fmax  [kN] 119,59 Actuator force Fa [kN] 30,80
max. dp on plug d. pmax [bar] 121,05 Close safety factor Fa/Fo (SF) 1,90
req. start bench range psOreq. [bar] 0,64 Open safety factor FfiFw -

o



Propsl./orderno.: 616 100

Customer LURGI - PIDEC

Project: 2 nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ftem no. PV200307A  Tag no. PV200307A
Process medium  Flare Gas State of medium at infet: gas Vaive Sidng  Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m¥h(N)] 140000
Inlet pressure p1 [bar(a)) 67,9
Outlet pressure p2 [bar(a)} 35
Inlet temperature t1 [°C} 40
Molar mass M [g/mol] 11,51
Isentropic exponent gamma 1,3
Real gas factor Z 1
Viscosity eta [mPas] 0,014
Results and factors
Valve coeff. calculated Cv 113
Min. req. size Req. DN [mm] 101
Outlet velocity w [Mach] 0,135
SPL VDMA 24422 mod. LA [dB(A)] 90
relative travel T [%]) 83,0
Different. pressure ratio X 0,48
FL value FL 0,95
XT value xT 0,69
Valve style factor Fd 0,32
Level exponent G1 -5,20
Slope exponent G2 0,25
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 220 Type 3251
Nominal size DN [ 6" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.llf
Travel S [mm] 60 Charact. Equal perc.
Seat bore SB [mm] 125 Flow direction FTO
Stem diameter Sd [mm] 25 Balanced PTFE (1,6)
Packing PTFE (3,2) Leakage rate v
Sealing lapped-in (10) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 {7 & D2 M 16
cR [m/s] 5180 rho [kg/m3} 7850 di [mm] 378 s [mm] 14,2
Actuator data
Type 3271 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range psO [bar] 0,8..24
Supply psu [bar] 2,73
(Defauits: pimax [bar(a)] 89 p2min  [bar(a)] 1,01 timax [°C] 100}
Actuator results
req. act. force Foreq. [kN] 112,21 reg. diff. psu-ps100 dps [bar] 0,07
max. act. force Fmax  [kN] 77,52 Actuator force Fa [kN] 11,20
max. dp on plug d. pmax {bar] 127,07 Close safety factor FalFo (SF) 1,22
req. start bench range psOreq. [bar] 0,72 Open safety factor FflFw -

087



Propsl./orderno.: 616 100 Customer LURGI-PIDEC

Project: 2nd Methanol Plant Date: 10.01,05 Data entered by: V12/Di
ltem no. PV200307B Tag no. PV200307B
Process medium  Recycle Gas  State of medium at inlet: gas Valve Siaing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [mh(N)] 35000 22670
Inlet pressure pi [bar(a)] 67,9 67,9
Outiet pressure p2 [bar(a)] 30 14,037
Inlet temperature t1 [°C] 40 40
Molar mass M [g/mal] 11,51 11,51
Isentropic exponent gamma 1.4 1.4
Real gas factor Z 1 1
Viscosity eta [mPas] 0,014 0,014
Results and factors
Valve coeff. calculated Cv 26,2 16,2
Min. req. size Req. DN [mm] 53,3 62,7
Outlet velocity w [Mach] 0,141 0,194
SPL VDMA 24422 mod. LA [dB(A)] 87 85
Flow condition Choked flow
relative travel T [%) 92,5 80,4
Different. pressure ratio X 0,56 0,79
FL value FL 0,94 0,96
XT value xT 0,75 0,78
Valve style factor Fd 0,44 0,42
Level exponent G1 -5,25 -5,32
Slope exponent G2 0,07 0,39
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 35 Type 3251
Nominal size DN 1 3" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.lll
Travel ) [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 50 Flow direction FTO
Stemdiameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate 14
Sealing lapped-in (20) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none o1 3 D2 [ 8"
cR [m/s] 5180 rho {kg/m®] 7850 di [mm] 2049 s [mm] 7,10001
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 1400 Bench range ps0 [bar] 16..24
Supply psu [bar] 2,60
(Defaults: pimax [bar(a)] 9 p2min  [bar(a)] 1,01 timax [°C] 100)
Actuator results
req. act. force Foreq. [kN] 4,88 req. diff. psu-ps100 dps [bar] 0,01
max. act. force Fmax  [kN] 57,41 Actuator force Fa [kN] 22,40
max. dp on plug d. pmax [bar] 97,14 Close safety factor Fa/Fo (SF) 4,59
req. start bench range psOreq. [bar] 0,38 Open safety factor FfiFw -



- CONTROL VALVE SIZING SHEET

itemn Revision Tag no PY-200408
Customer Sizing 1
Cust. Ref,

Project A-10372 SAMSON F Date / by 10/17/02 | uw.

PROCESS DATA

Pipe siza inlat / outtet in 12/ 12 © Walltickress  sen '

iy e v
Desecription o Steam o o . o . GAS

bty T e il e
Motecular weignt 18,02 o+ ... Rawoofspecificheats 13 ——
Casez | casa3 | cases

CCasar 3

168000 -

Upstream pressure @ a8

Differentiat prossure 0.5 A .
Downsiream prassure 47.8 47 I
Compressibilty . . oo 08 0.8

CALCULATED PERFORMANCE

e et CoCasel T Cased Gy T TG
Cepacity LY74807 0 113924 0 40
Persentof full travel L T8 87 . 8 S

Opening in degrees L

ity (outlat) ch. . ... .0M6__ 008 00086 -’

L R L

VALVE SELECTION

Nominal size ST ___Maximum capacity Gy 7860
Valve tvpe BUTTERFLY ANSI! 800

o WAFER-SPHERE, | . BUTTERFLY VALVE, RATING ANSI600

R e T

ACTUATOR SIZING DATA

Vaeseat T
:Gland packing |
‘Boarings i

-------

’.'Slééﬁi}'ﬁrassure
Max shut off dp
Load factor

ACTUAYOR SELECTION

Soleoted aotutor e et e o,
Requredopen . .~ . Requiredclose
Opening load factor s e Closing load factor

Reqcontrltoopen | T 5
Ctriopen load factor . , | .
Regcontroitoclose e v e = S .

Ctriciose load factor

NOTES

689



Props!./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methano! Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. PV250102A Tag no. PV250102A
Process medium  Purge Gas State of medium at inlet: gas Vabve Sizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m?/h(N)] 45000 38100 10000
Inlet pressure pi [bar(a)] 67,9 67,9 67,9
Outlet pressure p2 [bar(a)] 36 36 36
Inlet temperature t1 [°C] 40 40 40
Molar mass M [o/mol] 11,51 11,51 11,51
Isentropic exponent gamma 1,42 1,42 142
Real gas factor 4 1,01 1,01 1,01
Viscosity eta [mPas] 0,013446 0,013446 0,013446
Results and factors
Valve coeff. calculated Cv 34,8 29,4 7,64
Min. req. size Req. DN [mm] 55,0 50,6 25,9
Outlet velocity w [Mach) 0,0906 0,0767 0,0201
SPL VDMA 24422 mod. LA [dB(A)] 89 87 80
relative travel T [%] 88,3 84,0 49,6
Different. pressure ratio X 0,47 0,47 047
FL value FL 0,95 0,95 0,97
xT value xT 0,76 0,77 0,80
Valve style factor Fd 0,43 0,43 0,33
Level-exponent G1 -5,55 -5,67 -5,72
Slope exponent G2 0,25 0,25 0,25
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 55 Type 3251
Nominal size DN [l 4" Body material A216 WCB
Pressure ratings CLASS 600 Noise reduction Flow Div.lll
Travel S [mm] 30 Charact, Equal perc.
Seat bore -8B [mm] 63 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet bellows
Pipe data Type of pipe Steel pipe Pipe insulation none D1 4 D2 M 4"
cR [m/s] 5180 rho [kg/m?® 7850 di [mm] 1063 s [mm] 3,99999

Actuator data

Type 3271 Fail-safe act. extends

Diaphr. area A [em?] 2800 Bench range ps0 [bar] 2..24
Supply psu [bar] 3,00

(Defaults: pimax [bar(a)] 89 p2min  [bar(a)] 1,01 timax ['C] 100)

Actuator resuits

req. act. force Foreq. [kN] 28,29 req. diff. psu-ps100 dps [bar] 0,02

max. act. force Fmax  [kN] 57,41 Actuator force Fa [kN] 56,00

max. dp on plug d. pmax [bar] 176,81 Close safety factor Fa/Fo (SF) 1,98

req. start bench range psOreq. [bar} 1,1 Open safety factor FflFw -

090



Props!./order no.:

616100

Customer LURGI - PIDEC

Project: 2nd Methano! Plant Date: 10,01.05 Data entered by: V12/Di
ltem no. PV250102B Tag no. PV250102B
Process medium  purge gas State of medium at inlet: gas ValveSizing Version 356
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m3¥/h(N)] 3000 2500 500
Inlet pressure p1 [bar(a)] 36 36 36
Outlet pressure p2 [bar(a)] 18 13,264 2,9306
Inlet temperature t1 [°C] 40 40 40
Molar mass M [g/mol] 11,51 11,51 11,51
Isentropic exponent gamma 1,42 1,42 1,42
Real gas factor Z 1 1 1
Viscosity eta [mPas}] 0,013069 0,013069 0,013069
Results and factors
Valve coeff. calculated Cv 4,25 3,39 0,662
Min. req. size Req. DN [mm] 20,1 21,3 20,3
Outlet velocity w [Mach] 0,0483 0,0547 0,0495
SPL VDMA 24422 mod. LA [dB(A)] 71 70 59
Flow condition Choked flow
relative travel T [%] 80,9 75,0 33,3
Different. pressure ratio X 0,50 0,63 0,92
FL value FL 0,96 0,97 0,98
xT value xT 0,79 0,79 0,81
Valve style factor Fd 0,42 0,42 0,23
Leve! exponent G1 -5,31 -5,34 -5,58
Slope exponent G2 0,25 0,25 0,25
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 9 Type 3251
Nominal size DN [l 2" Body material A216 WCB
Pressure ratings CLASS 600 Naise reduction Flow Div.lil
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 24 Flow direction FTO.
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (3,2) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 2 D2 2
cR [m/s] 5180 rho [kg/m?] 7850 di [mm] 545 s [mm] 289999
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 350 Bench range ps0 [bar] 14..23
Supply psu [bar] 2,50
(Defaults: pimax [bar(a)] 3 p2min [bar(a)] 1,01 timax [°C] 100)
Actuator results
req. act. force Foreq. [kN] 0,40 req. diff. psu-ps100 dps [bar] 0,05
max. act. force Fmax  [kN] 57,41 Actuator force Fa [kN] 4,90
max. dp on plug d. pmax [bar] 100,96 Close safety factor FafFo (SF) 12,19
req. start bench range psOreq. [bar] 0,13 Open safety factor FfiFw -

RN



Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Dataentered by: V12/Di
ltem no. PV250103 Tag no. PV250103
Process medium  Hydrogen State of medium at inlet: gas Valve Sizing Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m¥h(N)] 23000 19254 5800
Inlet pressure p1 [bar(a)) 35 35 35
Outlet pressure p2 [bar(a)) 32,2 32,1 32
Iniet temperature t1 [°C] 40 40 40
Strd. density rhon [kg/m3(N)] 0,0900 0,0900 0,0900
Isentropic exponent gamma 1,4 1.4 1,4
Real gas factor Z 1 1 1
Viscosity ny1 [mm?/s] 3,25 3,25 3,25
Results and factors
Vaive coeff. calculated Cv 28,9 23,8 7,03
Min. req. size Req. DN [mm] 27,0 24,7 13,6
Outlet velocity w [Mach) 0,0391 0,0333 0,00993
SPL VDMA 24422 mod. LA [dB(A)] 72 70 59
relative travel T [%] 106 101 69,7
Different. pressure ratio X 0,08 0,08 0,09
FL value FL 0,91 0,92 0,96
XT value xT 0,70 0,71 0,78
Valve style factor Fd 0,43 0,43 0,34
Level exponent G1 -3,18 -3,34 -3,78
Slope exponent G2 2,37 2,36 2,35
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 23 Type 3241
Nominal size DN ["] 3° Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction Flow Div.lll
Travel S [mm] 15 Charact. Equal perc.
Seat bore SB [mm] 48 Flow direction FTO
Stem diameter Sd [mm] 10 Balanced “without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing fapped-in (10) Bonnet bellows
Pipe data Type of pipe Steel pipe Pipe insulation none D1 4 D2 [ 4"
¢R [m/s] 5100 rho [kg/m?] 7800 di [mm)] 1071 s [mm] 3,6
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar] 1,6..24
Supply psu [bar] 2,60
{Defauits: pimax [bar(a)] 3 p2min [bar(a)] 1,01 timax [*C} 80)
Actuator results
req. act. force Foreq. [kN] 1,98 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax [kN] 25,45 Actuator force Fa [kN] 11,20
max. dp on plug d. pmax {bar] 52,90 Close safety factor Fa/Fo (SF) 5,66
req. start bench range psOreq. [bar] 0,31 Open safety factor FfiFw -

092



Propsl./order no.:

616 100

Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Dataentered by: V12/Di
item no. PV300101 Tag no. PV300101
Process medium  Expansion gas State of medium at inlet: gas Vlve Sting Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m*h(N)] 5000 4182 1200
inlet pressure p1 [bar(a)} 54 54 55
Qutlet pressure p2 [bar(a)] 49 4,2 1,3
Inlet temperature t1 [°C] 38 38 38
Molar mass M [g/mol] 26,05 26,05 26,05
Isentropic exponent gamma 1,31 1,31 1,31
Real gas factor Z 0,98 0,98 0,98
Viscosity eta [mPas] 0,014 0,014 0,014
Results and factors
Valve coeff. calculated Cv 138 78,7 15,6
Min. req. size Req. DN [mm] 62,0 61,3 59,0
Outlet velocity w [Mach] 0,131 0,125 0,116
SPL VDMA 24422 mod. LA [dB(A)] 69 79 82
relative travel T [%] 92,3 779 36,5
Different. pressure ratio X 0,09 0,22 0,76
FL value FL 0,90 0,93 0,97
XT value xT 0,69 0,73 0,79
Valve style factor Fd 0,44 042 0,25
Level exponent G1 -3,12 -3,57 -3,95
Slope exponent G2 2,24 1,50 1,50
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 190 Type 3241
Nominal size DN [l 4" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel s [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 100 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 [ 6" D2 8"
cR [m/s}] 5100 rho [kg/m*} 7800 di [mm] 159 s [mm] 4,5
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?)] 700 Bench range ps0 [bar] 1,4..23
Supply psu [bar} 2,50
(Defaults: ptmax [bar(a)] 9 p2min [bar{a)] 1,01 timax [°C] 38)
Actuator results
req. act. force Foreq. [kN] 7,00 req. diff. psu-ps100 dps [bar] 0,02
max. act. force Fmax  [kN] 64,29 Actuator force Fa [kN] 9,80
max. dp on plug d. pmax [bar] 11,83 Close safety factor Fal/Fo (SF) 1,40
req. start bench range psOreq. [bar] 1,10 Open safety factor Ff/Fw -



Propsl./order no..

616 100

Customer LURGI - PIDEC

Project:2nd Methanol Plant Date: 10.01.05 Dataentered by: V12/Di
ltem no. PV300303A/B Tag no. PV300303A/B
Process medium  Off gas State of medium at inlet: gas Valve Sizing Version 3.56
Process and medium data Case 1 Case 2 Case 3
Fiow Qn [m¥h({N)] 600 1989 2400
Inlet pressure p1 [bar(a)] 1,8 1,7 1,6
Outlet pressure p2 [bar(a)] 1 1,1 1,1
Inlet temperature 1 [°C} 120 120 120
Molar mass M fg/mol] 40,18 40,18 40,18
Isentropic exponent gamma 1.25 1,25 1,25
Real gas factor Z 1,002 1,002 1,002
Viscosity eta [mPas] 0,018 0,018 0,018
Results and factors
Valve coeff, calculated Cv 39,4 144 189
Min. req. size Req. DN [mm] 56,9 98,7 108
Outlet velocity w [Mach] 0,0460 0,138 0,168
SPL. VDMA 24422 mod. LA [dB(A)] 78 76 71
relative travel T [%] 254 58,5 65,6
Different. pressure ratio X 0,44 0,35 0,31
FL value FL 0,90 0,93 0,97
xT value xT 0,69 0,73 0,79
Valve style factor Fd 0,44 0,42 0,25
Level exponent G1 -3,12 -3,57 -3,95
Slope exponent G2 2,24 1,50 1,50
Valve data
Body type Globe valve Series butterfly valve
Valve coefficient Cv 729 Type 14¢
Nominal size DN 'l 6" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 30 Charact Equal perc.
Seat bore SB [mm] 150 Flow direction FTo
Stem diameter Sd [mm] -16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate 1’4
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 8 D217 8"
cR [mis] 5100 rho [kg/m3] 7800 di {mm] 2065 s [mm] 6,3
Actuator data
Type SRP3000 Fail-safe act. extends
Diaphr. area A [em?] Bench range ps0 [bar]
Supply psu [bar]
(Defaults: pimax [bar(a)] 9 p2min  [bar(a)] 1,01 timax [°C] 38)




Propsl./order no.: 616 100

Customer LURGI - PIDEC

Project: 2ng Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. PV300808 Tag no. PVv300808
Process medium  Nitrogen State of medium at inlet: gas Valve Sting Version 3.56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m?/h(N)) 4000 3600 360
Inlet pressure p1 [bar(a)] 6,1 7.3 8
Outlet pressure p2 [bar(a)] 1,4 14 1
Inlet temperature t1 [°C] 30 30 30
Molar mass M [g/mol) 28,0 28,0 28,0
Isentropic exponent gamma 1.4 1,4 1,4
Real gas factor Z 1 1 1
Viscosity eta [mPas] 0,0175 0,0175 0,0175
Results and factors
Valve coeff. calculated Cv 49,9 37,1 3,29
Min. req. size Req. DN [mm] 103 98,0 36,7
Outlet velocity w [Mach] 0,320 0,288 0,0403
SPL VDMA 24422 mod. LA [dB(A)] 82 82 66
Flow condition Choked flow Choked flow Choked flow
relative travel T [%] 92,4 84,9 230
Different. pressure ratio X 0,77 0,81 0,88
FL value FL 0,94 0,95 0,98
XT value xT 0,75 0,76 0,81
Valve style factor Fd 0,44 0,43 0,17
Level exponent G1 -4,59 -4,64 -5,00
Slope exponent G2 0,75 0,75 0,75
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 67 Type 3241
Nominal size DN ] 4" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction Flow Div.l
Travel S [mm] 30 Charact. Equal perc.
Seat bore SB [mm] 63 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none DI 4 D2 4
cR [m/s] 5100 rho [kg/m?] 7800 di [mm] 1071 [mm] 6,02
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?] 700 Bench range ps0 [bar}] 0,8..24
Supply psu [bar] 2,60
{Defaults: pimax [bar(a)] 11,5 p2min  [bar(a)} 1,01 timax [°C] 150)
Actuator results
req. act. force Foreq. [kN] 3,75 req. diff. psu-ps100 dps [bar] 0,01
max. act. force Fmax  [kN] 54,17 Actuator force [kN] 5,60
max. dp on plug d. pmax [bar] 16,35 Close safety factor Fa/Fo (SF) 1,49
req. start bench range psOreq. [bar] 0,59 Open safety factor FflFw -
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Propsl./order no.:

616 100

Project: 2n 4 Methanol Plant

Customer LURGI - PIDEC
Date:

10.01.05 Data entered by: V12/Di

item no. PV300909A  Tag no. PV300909A
Process medium  Methanol-Gas State of medium at inlet: gas Velve Sting Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [m3/h(N)] 700
Inlet pressure p1 [bar(a)] 1.1
Outlet pressure p2 [bar(a)] 1,05
Inlet temperature t1 [°C] 40
Molar mass M [g/mol] 28,01
Isentropic exponent gamma 1,3
Real gas factor 2 1
Viscosity eta [mPas] 0,01006
Results and factors
Valve coeff. calculated Cv 139
Min. req. size Req. DN [mm)] 51,3
Outlet velocity w [Mach] 0,0900
SPL (DIN IEC 534 8-3) LA [dB(A)] 49
relative travel T [%] 92,4
Different. pressure ratio X 0,05
FL value FL 0,90
XT value xT 0,69
Valve style factor Fd 0,44
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 190 Type 3241
Nominal size DN [ 4" Body material A216 WCB
Pressure ratings CLASS 300 Noise reduction without
Travel S [mm] 30 Charact, Equal perc.
Seat bore SB [mm] 100 Flow direction FTO
Stem diameter Sd [mm] 16 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none DI M s D2 [ &
cR |m/s}] 5180 rho [kg/m?] 7850 di [mm] 1593 s [mm] 4,5
Actuator data
Type 3277 Fail-safe act. retracts
Diaphr. area A [em?] 700 Bench range ps0 [bar] 0,2..1
Supply psu [bar] 1,54
{Defaults: pimax [bar(a)] 4,5 p2min [bar{a)] 1,01 timax [°C] 150)
Actuator results
req. act. force Foreq. [kN] 3.47 req. diff. psu-ps100 dps [bar] 0,54
max. act. force Fmax [kN] 54,17 Actuator force Fa [kN] 3,81
max. dp on plug d. pmax [bar] 3,90 Close safety factor Fa/Fo (SF) 1,10
req. start bench range psOreq. [bar] 0,02 Open safety factor FfiFw 14,22

va6



Propsl./order no.: 616 100 Customer LURGI - PIDEC

Project: 2nd Methanol Plant Date: 10.01.05 Data entered by: V12/Di
ltem no. PV300909B Tag no. PV300909B
Process medium  Nitrogen State of medium at inlet: gas Valve Sting. Version 3,56
Process and medium data Case 1 Case 2 Case 3
Flow Qn [mh(N)] 706 600 180
Inlet pressure p1 [bar(a)) 6,9 7,9 8
Outlet pressure p2 [bar(a)) 1,02 1,01 1
Inlet temperature 1 [°C} 30 30 30
Molar mass M [g/mol] 28,013 28,013 28,013
Isentropic exponent gamma 14 1.4 1.4
Real gas factor Z 0,99593 0,99535 0,9953
Viscosity eta [mPas] 0,018069 0,01808 0,018081
Results and factors
Valve coeff. calculated Cv 7,66 5,64 1,65
Min. req. size Req. DN [mm] 50,9 47,1 25,9
Outlet velocity w [Mach] 0,346 0,294 0,0865
SPL. VDMA 24422 mod. LA [dB(A)] 82 81 ; 74
Flow condition Choked flow Choked flow Chaoked flow
relative travel T [%] 89,2 81,4 49,9
Different. pressure ratio X 0,85 0,87 0,88
FL value FL 0,95 0,96 0,97
xT value xT 0,77 0,78 0,80
Valve style factor Fd 0,33 0,27 0,12
Level exponent G1 -3,72 -3,76 -3,79
Slope exponent G2 1,52 1,51 1,50
Valve data
Body type Globe valve Series globe valve
Valve coefficient Cv 12 Type 3241
Nominal size DN [ 2 Body material A105
Pressure ratings CLASS 300 Noise reduction without
Travel .8 [mm] 15 Charact. Equal perc. -
Seat bore - . SB [mm] 24 Flow direction FTO
Stemn diameter . 8d [mm] 10 Balanced without (0,0)
Packing PTFE (1,6) Leakage rate v
Sealing metal (2,0) Bonnet standard
Pipe data Type of pipe Steel pipe Pipe insulation none D1 3 D2 M 3
c¢R [m/s] 5180 rho [kg/m®} 7850 di [mm] 825 s [mm] 3,2
Actuator data
Type 3277 Fail-safe act. extends
Diaphr. area A [em?) 120 Bench range ps0 [bar] 14..23
Supply psu [bar] 2,50
{Defaults: pimax [bar(a)] 11,5 p2min [bar(a)] 1,01 timax [°C] 75)
Actuator results
req. act. force Foreq. [kN] 0,68 req. diff. psu-ps100 dps [bar] 0,05
max. act. force Fmax  [kN] 25,68 Actuator force Fa [kN] 1,68
max. dp on plug d. pmax [bar] 32,50 Close safety factor Fa/Fo (SF) 2,49
req. start bench range psOreq. [bar] 0,62 Open safety factor FfiFw -

ST,

)97

,



CONTROL VALVE SIZING SHEET

item
Customer

Project

Tag no Copy of Tag
TV 10090y )gSizing 1

Cust, Raf.

Date /by

Revislon

1/27/03 /

PROCESS DATA

Pipe size inlet / outiet in 14/ 14
Valve duty
Description

Density

Molecular weight 17.38

Flowrate =~
Upstream temparature
Upstream pressura
Differential pressure
Dawnstream pressure
Comprassibility

_Natural Gas

Walltnickness . sch40

Fluld nature
_GAs

Critical ﬁiégédre

Ratioof specificneats

Case2 . Case
12120
880

. Caset |
20000
48 L., 48
L = R S -

Ckem

degG |
barA

_ bar

_baA_ 41T

o800 |

CALCULATED PERFORMANCE

Capacity
fercent of fult travel
Opening in degress
Sound preseurs level
Fiow velocity (outiet)
Xt

e
286381 .

Casal
. 328.08
deg B
. dBA o 88
Mach . . 00088 |
. .63

.
s
.8

042

L6884 886 WT

Y SO Y 7 S A X - S

VALVE SELECTION

wmisze mie
Valve type BUTTERFLY
Valve serie

METAL SEATED BUTTERFLY VALVE, PROCES8 RATED

ACTUATOR SIZING DATA

. |supplypresswe
" Maxshutoffdp
Load factor

Valve seat

H [

ACTUATOR SELECTION

Selected actuator

Required opsn

Opening load factor
Reqcontrol toopen
Ctrl apen load factor
Reqcontroitoclose
Ctrl ologg [ead facter

Requredclose
Closing load factor

S b s—
e B

NOTES

e



' |Supply pressure o IValve seat N )
Max shut ofY dp ‘ o [&jand packing N
Load factor A S ’ Bearings........... ... ] n
ACTUATOR SELECTION
Requiredopen T i Requiredclose . N
Opening load factor ; :Closing load facter i
Req control to open ~ . T " T M
Ctriopenloadfactor ... - - I e e R
Req captrol to closs | ;
Ciricloseloadfacter . . e A — - )

Tl/-"/bo'l?o ¢ {

1

CONTROL VALVE SIZING SHEET A e

itam
Customer

Project 4.10372 SAMSON F

Tag no 7?7
8izing 1

Revision

Cust. Ref.

Date/ by 10/16/02 / u.w.

PROCESS DATA

Pipe size inal /outlet _ _

Valve dutuy“
Deseripflon. . ...

Dansty

Molecular weight 17.227

Fluld nature
GAS

: Crhlcalpressu!e" et e b
Ratlo of specific heals 1.307

FJoyvraTe et v e e

. C603
88400

_Cassl

T ss300 108600

Upstraam temperature _

s e

400 _ar0 10

Upstresmpressure . . . ...
, {Differential prassure

9:1

0.3

Downstraam pressure

48.7

Compressibilty

U YT I

CALCULATED PERFORMANCE
r——“"*

Capaclty
Percant of full travel

Opening In degrees

Sound pressure lsvel
Flow velocity (outiet)

Xt

VALVE SELECTION

Nominal size in 1BM

o Maximum éééacky Cv §100

Valve tvpe

BUTTERFLY ANS) 800

o WAFER-BPHERE,

BUTTERFLY VALVE, RATING ANSI800

ACTUATOR 8I1ZING DATA

NOTES

i

|

=



CONTROL VALVE SIZING SHEE)

Item
Cuslomer

{Projest A-10372 SAMSON F

Revision

Tag no

TV-2006218/4
Sizing 1

Cust, Ref.

Date / by

10/16/02 | u.w.

PROCESS DATA

Pipe size Inlet Joutior "

inzsg2e T

Wallthicknese

Valve duty
Deseription ...

" Pluid nature

Differential prassure

LY T Y

Downstream pressure

76.8 i 768.9

Compreesibiity

Density Critical pressure

Moiecular weight 118 Ralio of specific heats 1,38
Flow rate ' Nm3m__ 1396600 1266340
Upstresm temperaturs 5 86 56 .
Upstream pressure U .21 N £ 7 T

CALCULATED PERFORMANCE

Captoty
Parcent of full travel

Opening in degrees

Flow velocity (outlat)

Soundpressuwrelevel " gga”

x..

VALVE SELECTION

Nominal size in_20

Maximum capacity

Cv 7860.00

Valva type BUTTERFLY ANSI 600

oo WWAFER-SPHERE, :

BUTTERFLY VALVE, RATING ANS16800

ACTUATOR SIZING DATA

T . e Gy e
Max shit off dp i L (Gland packing

Lomdfacter . T Bearings__ . ... | -
ACTUATOR SELECTYION

Selected actuator - e e e e N
Requiredopen e e Requiredcloss [T )
Opening load factor ! -Closing load factor i A
Regcontroltoopen N e -
Cirl open load factor : - -
Req control 10 close i i i
Giriclossloadfactor N - o

NOTES
















Copying of this document, and giving it to others and the use or communica-

tion of the contents thereof, are forbidden without express authority by Lurgi.

Offenders are liable to the payment of damages. All rights are reserved in the
event of the grant of & patent or the registration of a utility model or design.
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