L AIR LIQUIDE Specification TAG-No.. HV20003
" Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project. Page: of:
B Globe [] Butterfly Designation: Combination with TAG-No.:
[J Cock [J Gate HP-GAN TO CUSTOMER
Revj Rev)
i Line - No. 100 N-20008-AA40C1 55 ] [Manufact. | [ Type | digital
2 | 5 [Equipment - No 56 max. allow. air pressure (g) 6 bar
3| 8| DN [ 100 | PN [ 40 | Material St37 57| & |Input signal open 20  mA bar
4|3 Flanges DIN EN 1092-1] Gasket Form B1 58 :«% Input signal  close 4 mA bar
5 Taps Material 591 2 [ Explosion proof [ Load | <400 Q
6 Medium GAN 60
7 | g |Composition 61 ] |Manufact. ‘ Type I
8 '-% Normal density kg/m | 1.2504 62| £ [Position | 1 open ] close
9 | = |State inlet [ liquid [ gaseoud ] vaporous 63 % Switch type| [ contact ~ [] inductive [ pneumatic
10 State outlet M eq.inlet o ... % vaporization 64 E State at end position | 1 on/alive [ off/dead
1@ Operation case| case 1 case 2 case 3 65| —
12 % Flow Nmeh| 3500 56 [ ] See specification solenoid valve
13 § P, (abs.) bar 21,06 67( o Manufact. | Type 3/2-way
4] g P, (abs.) bar 21 68} S {Power supply 24 VDC Hz bar
15 'aS_) Temperature t;| C 20 69 E without power B¢ deaerated [] aerated
16 | O [Operat. density | kg/m? 24,24 70 % [ ] Explosion proof Power consumption <3 W
17 Border case min max 71| 9
18 ,gg; Allowed op. press. | bar (a) 31 72 X Pressure reducing station
19| & JAliowed op. temp. °C -25 50 73 Air connections G1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type | 75 [] Volume booster Type |
22 Design globe valve 76
23 Ky calculated 108 | Kvs I max 77| ¢ [ _Electric actuator [ 1 Level [ Pushdrive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque Nm|Moving time s
25 Seat § mm | Actuator ratio Kvs/Kva 79 § 1 Capacitor connection device |1 Tacho sensor
26 DN | 100 | PN 40 Material cast steel 80| < [ ] Feedbacktransm[14-20mA [ 2-wire [ 4-wire
27 Flanges DIN EN 1092-1]| Gasket Form B 81 Power supply \Y 50 Hz
28 Inst. length mm 82 1 with cold box hood acc. spec. SPO1DE02
29 Charact. L] vovpE2i76é [ linear [bqu.-% B op./cl. 83 Enclosure class of all accessory devices 1P 65 / NEMA 4X
30| ,, | Seattype ] single [0 double[] three way 84 Cable glands
31 % Plug type |parabolic 85 .
32| E| Gasket [1 metallichll soft |Material | 86 Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST ] Plating 87 | Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST O Plating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating [0 chamfed] surface L1 ful g0| [C1 AD 2000-leaflet
37 Stuffing box E self adjusting [:I adjustable 91 ” O Material certificate EN 10204 - 3.1.B
38 Stuffing box packing I PTFE 92 % X EN 558/1 bzw. EN 12982 (Inst. Length)
39| [ Bellows [ 1 Exiension A= mm 93| 2 B EN 12266/1, DIN 3230/5 (Leak Test)
40 (1 Cooling fins [ | Seal gas connection 94 § M UVV-Gase
41 [ 1 Install. position (spindle axis to horizontal) 95 X UVV-Sauerstoff
42 96 ] Packed acc. Standard 06271
43 Manufact. ‘ | Type | 97 X Indication of TAG - Nr. on the type plate
44 D4 pn.':] el. L] hydr. |Diaphragm areal cm? 98 ] CE-marking and CE-conformity certificate
45 Airsupply  |3.5 bar(g) | Travel | mm 99 5 Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy [1 open] hoid B close 100
47| _ |Valve without electr. energy [ TJ openl] hold M close 101
48 % Open way of 3 way valve without energy l 102
49 § Spring rate] ] 0,2-1bar ] 0,4-2 bar 103
501 [ Handoperate [ top L1 lateral 104
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 30 bar 108
0 }02.11.2004 Méller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HV20003.xis SPEZ13EN.XLS 04.12.2003




AIR LIQUIDE Specification TAG-No.: HV20013
Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B4 Globe 1 Butterfly Designation: Combination with TAG-No.
1 Cock [l Gate GOX to customer
Rev| lRev|
1 Line - No. 25 0-20008 Monel40 55 [5¢] |Manufact. I Type | digital
2 | § |Equipment - No 56 max. allow. air pressure (q) 6 bar
3 § DN 25 PN 40 Material Monel 57 Q Input signal  open 20 mA bar
4|3 Flanges DIN Gasket Form C 58 % Input signal  close 4 mA bar
5 Taps Material 591 & 1 Explosion proof | Load | < 400 Q
6 Medium OXYGEN 80
7 | g {Composition 61 [ ] |Manufact. | Type |
8 % Normal density kg/m® | 1,429 62 % Position | [ open 0 close
9 | = |State inlet [ liqud [R gaseoud] vaporous 63| = [Switch type [J contact [ inductive [0 pneumatic
10 State outlet 50 eq.inlet 1 ..%vaporization 64| £ |State at end position | [ onvalive ] off/dead
1| e Operation case| case 1 case 2 case 3 65| =
121 2 |Flow Nm¥h 200 110 150 66 ] L] See specification solenoid valve
13 g P, (abs.) bar 28 28 28 67( o Manufact. | Type 3/2-way
14 § P, (abs.) bar 27.8 27,8 27,8 68| S [Power supply 24 VDG Hz bar
15 OE’ Temperature tf °C 20 20 20 69 E without power D deaerated [0 aerated
16| ©? |Operat. density | kg/m® 37,5 37,5 37,5 70 % | Explosion proof Power consumption <3 W
17 Border case min max 711 @ INot mounted, only defivery
18 5) Allowed op. press. | bar (a) 41 72 D0 Pressure reducing station
19 § Allowed op. temp. °C -25 40 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. [ Type | 75| [ Volume booster Type |
22 Design globe vaive 76
23| [Kycalculated 1,846 | Kis | 10 77| § [0 Electric actuator (1 Level [ Pushdrive
24 Leak quantity DIN 3230 - BO leak rate 1 78 é Rated torque Nm|Moving time s
25 Seat 0 mm | Actuator ratio Kys/Kva 79| 8 1 Capacitor connection device [ 1 Tacho sensor
26 DN 25 PN 40 Material Monel 80| < [] Feedbacktransm[14-20mA [ 2-wire [ 4-wire
27 Flanges DIN Gasket Form C 81 ‘Power supply \Y 50 Hz
28 inst. length mm 82 [ 1 with cold box hood acc. spec. SPO1DE02
29 Charact. L] vowpE2176 [ linear [®equ.-% [ op./al. 83 Enclosure class of all accessory devices 1P 65/ NEMA 4X
30| , | Seattype [[1 single [0 double[] three way 84 Cable glands
31 % Plug type. [parabolic 85 .
32| E|l Gasket metalic[] soft Material I 86 —FET Cleaned, oil and grease free acc. Standard 06401
33 < Seat material Monel 1 Plating 87 ] Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material Monel [ Plating 88 | max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating 'j chamfer_] surface T gl 90 ] AD 2000-leaflet
37 Stuffing box W self adjusting ':l adjustable 91 X Material certificate EN 10204 - 3.1.B
38 Stuffing box packing | PTFE 92 é DX EN 558/1 bzw. EN 12982 (Inst. Length)
39 1 Bellows | | Extension A= mm 03| < & EN 12266/1, DIN 3230/5 (Leak Test)
40| [ Cooling fins Seal gas connection 94 § UVV-Gase
4 ] Install. position (spindle axis to horizontal) 95 X UVV-Sauerstoff
42 96 % Packed acc. Standard 06271
43 Manufact. | | Type I 97 D0 Indication of TAG - Nr. on the type plate
44 ﬁ pn.':] el. .1  hydr. |Diaphragm area| cm? 98 )] CE-marking and GE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 B Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy L1 open[] hold & clase 100
47| _ [Valve without electr. energy [ O3 openld hold X close 101
48 % Open way of 3 way valve without energy I 102
49 § Spring ratef[ ] 0,2-1 bar L1 0,4-2 bar 103
50| {1 Handoperate [ top [ Jlateral 104] 5
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 [21.09.2004| Eichler Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HV20013.xls SPEZ13EN.XLS 04.12.2003




_ AIR LIQUIDE Specification TAG-No.: UK20013
ﬂ Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
] Globe Butterfly Designation: Combination with TAG-No.:
[ Cock [0 Gate GOX TO CUSTOMER
I Rev]
1 Line - No. 250 0-20006 ZB40C1 55 ] [Manufact. | [ Type | digital
2 | g |Equipment - No 56 max. allow. air pressure (g) 6 bar
3 ?; DN 250 PN 40 Material SST 57 § Input signal  open 20 mA bar
413 Flanges DIN Gasket Form C 58 :‘% input signal close 4 mA bar
5 Taps Material 59| & [[1 Explosion proof [ Load | <400 Q
6 Medium OXYGEN 60|
7 | € |Composition 61 [ ] |Manufact. | Type |
8 § Normal density kg/mé | 1,429 62 % Position | [] open [0 close
9 | = [State inlet [ liqud [N gaseoud] vaporous 63| 2 |Switch type| [ contact [ inductive [0 pneumatic
10 State outlet P4 eq.inlet |1 ... %vaporization 64| £ |State at end position | O onalive [ off/dead
1le Operation case| case 1 case 2 case 3 651 =
12| £ |Flow Nm¥h{ 20000 11000 25000 66 X 1 See specification solenoid valve
13 % Py (abs.) bar 28 28 28 67| @ {Manufact. | Type 3/2-way
1l g P, (abs.) bar 27,8 27,8 27,8 68 | © [Power supply 24 VDC Hz bar
15 'QE) Temperature tf °C 20 20 20 69 -E without power P deaerated [ aerated
16 | © |Operat. density | kg/m? 37,5 37,5 37,5 LIS | Explosion proof Power consumption <3 W
17 Border case min max 71| 9 |Not mounted, only delivery
18 §7 Allowed op. press. | bar @W 41 72 Pressure reducing station
19| & |Allowed op. temp. °C -25 40 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. [ Type | 75 ] Volume booster Type |
22 Design Butterfly 76
23 Ky calculated 186/425 | Kvs | 77| § {1 Electric actuator 1 Level [ Pushdrive
24 Leak quantity DIN 3230 - BO ieak rate 1 78 § Rated torque Nmi{Moving time s
25 Seat ¢ mm | Actuator ratio Kys/Kva 79 § 1 Capacitor connection device Tacho sensor
26 DN 250 PN 40 Material SS 80| < ] Feedbacktransm]4-20mA [ 2wire [ 4-wire
27 Flanges DIN Gasket Form C 81 Power supply \ 50 Hz
28 Inst. length mm 82 ] with cold box hood acc. spec. SPO1DEO2
29 Charact. |1 voivpe2176 [ linear [(Rqu.-% op./cl. 83 Enclosure class of all accessory devices 1P 65 / NEMA 4X
30| , | Seattype [] single [0 double[} three way 84 Cable glands
31 g Plug type {parabolic 85
321 E| Gasket metallichdl  soft Material | 86 ﬁ?gT Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SS 1 Plating 87 ] Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material S8 O Plating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 | Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating ':] chamfel ] surface [ 90 ] AD 2000-leafiet
37 Stuffing box TX! self adjusting D adjustable 91 " X! Material certificate EN 10204 - 3.1.B
38 Stuffing box packing | PTFE 92 % DU EN 558/1 bzw. EN 12982 (Inst. Length)
3| [J Bellows ] Extension A= mm 93| 2 P EN 12266/1, DIN 3230/5 (Leak Test)
40| [ Coolingfins |1 Seal gas connection 94 § 4 UVV-Gase
41 ] Install. position (spindle axis to horizontal) 95 3 UVV-Sauerstoff
42 96 3 Packed acc. Standard 06271
43 Manufact. | l Type | 97 D0 Indication of TAG - Nr. on the type plate
44 < pn.D el. 1  hydr. |Diaphragm areal cm? 98 5] CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 B¢ Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy L] openL] hold M close 100]
47} _ |Valve without electr. energy { TJ openld hold ¥ close 101
48 % Open way of 3 way valve without energy | 102 Opening time adjustable > 20 sec
49 § Spring rate | 0,2-1 bar 1 0,4-2 bar 103} Solenoid valve only delivery, not mounted
50| ] Handoperate {1 top L1 lateral 104] 5
51 Operation cycles 105 §
52 Moving time > 20 sec adjustable 108,
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 |21.09.2004| Eichler Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
UK20013.xIs SPEZ13EN.XLS 04.12.2003




| AIR LIQUIDE Specification TAG-No.  HV20014
ﬂ Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B4 Globe [ Butterfly Designation: Combination with TAG-No.:
] Cock [0 Gate GOX fo customer
frevi Rev. ‘:,;:y
1| [Line - No. 250 0-20009 Monel40C1 55 |Manufact. | Type | digital
2 | 5 |Equipment - No 56 max. allow. air pressure (g) 6 bar
3 E DN 25 PN 40 Material Monel 57 § Input signal  open 20 mA bar
213 Flanges DIN Gasket Form C 58 % input signal  close 4 mA bar
5 Taps Material 59| £ 1 Explosion proof | Load | < 400 )
6 Medium OXYGEN 60
7 | g |Composition 61 ] [Manufact. | Type |
8 % Normal density kg/m® | 1,429 62 %’ Position [ open [ close
9 | = |State inlet (1 liquid X gaseoud] vaporous 63 | ' |Switch type [ contact [ inductive [0 pneumatic
10 State outlet X eq.inlet [  ..%vaporization 64| ‘2 |State at end position [ OO onalive [ off/dead
11| e Operation case| case 1 case 2 case 3 65| =
12| & [Flow Nm¥h 200 110 250 s6l ] [1 See specification solenoid valve
15 g P, (abs.) bar 28 28 28 67| o |Manufact. [ Type 3/2-way
4] @ P, (abs.) bar 27,8 27,8 27,8 68| S |Power supply 24 VDG Hz bar
15 g Temperature t;| °C 20 20 20 69 Té without power O deaerated [1 aerated
16 | ©2 |Operat. density | kg/m® 37,5 37,5 37,5 70| 8 1 Explosion proof Power consumption <3 W
17 Border case min max 71 | @ |Not mounted, only delivery
18 ,5: Allowed op. press. | bar (a) 41 72 Pressure reducing station
19 § Allowed op. temp. °C -25 40 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. [ Type | 75| [0 Volume booster Type |
22 Design globe valve 76
23| [Kycalculated 1,846 | Kus | 10 77} $ [0 Electric actuator [1 Level [ Pushdrive
24 Leak quantity DIN 3230 - BO leak rate 1 78 :;5, Rated torque Nm|Moving time s
25 Seat ¢ mm | Actuator ratio Kys/Kva 79 § 1 Capacitor connection device {1 Tacho sensor
26 DN 25 PN 40 Material Monel 80| < [] Feedback transmI14-20mA L[] 2-wire [ 4-wire
27 Flanges DIN Gasket Form C 81 Power supply \ 50 Hz
28 Inst. length mm 82 [} with cold box hood acc. spec. SP01DEO2
29 Charact. ] vowbE2176 L1 linear Bbqu.-% [ op./cl. 83 Enclosure class of all accessory devices IP 65/ NEMA 4X
30| o | Seattype [ ] single [1 double] three way 84 Cable glands
3 % Plug type |parabolic 85 ’
32| E| Gasket metallic[] soft Material | 86 X Cleaned, oil and grease free acc. Standard 06401
33 < Seat material Monel {1 Piating 87 ] Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material Monel [ Plating 88 ] max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 ] Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating I:] chamfel] surface I fun 90 ¢ AD 2000-leaflet
37 Stuffing box j—ﬁ self adjusting D adjustable H - X Material certificate EN 10204 - 3.1.B
38 Stuffing box packing ‘ PTFE 92 % DX EN 558/1 bzw. EN 12982 (Inst. Length)
3g| {1 Bellows [ ] Extension A= mm 93| 2 X EN 12266/1, DIN 3230/5 (Leak Test)
40! [ Coolingfins |1 Seal gas connection 94 § X UVV-Gase
4 [ 1 Install. position (spindle axis to horizontal) 95 X UVV-Sauerstoff
42 96 ] Packed acc. Standard 06271
43 Manufact. | I Type | 97 Xl Indication of TAG - Nr. on the type plate
44 D pn.D el. [[] hydr. |Diaphragm area‘ cm? 98 K CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 | Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy [1 openL1 hold Xl close 100)
47} _ |Valve without electr. energy [ L1 openl] hold B4 close 101
48 *§ Open way of 3 way valve without energy I 102
49| B Spring rate] 1 0,2-1bar L] 0,4-2 bar 103 ,
501 ] Handoperate [l top L] lateral 104] 5
51 Operation cycles 105 §
52 Moving time 108
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 |21.09.2004| Eichler Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HV20014.xis SPEZI3EN.XLS 04.12.2003
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| AIR LIQUIDE Specification TAG-No: UK20014
E " Control Valves
Project No.:  K70101
Air Liquide AGS GmbH , ASU No. 9 KOSICE
Project: Page: of:
[} Globe B Butterfly Designation: Combination with TAG-No.:
[ Cock [] Gate GOX TO CUSTOMER
Rev] Rev|
1 Line - No. 250 0-20007 ZB40C1 55 ] Manufact. | | Type I digital
2 | 5 |Equipment - No 56 max. allow. air pressure {g) 6 bar
3 § DN 250 PN 40 Material SST 57 E Input signal  open 20 mA bar
4|3 Flanges DIN Gasket Form C 58 9‘% Input signal  close 4 mA bar
5 Taps Material 59| & 1 Explosion proof | Load | <400 Q
6 Medium OXYGEN 60
7 | £ |Composition 611 |Manufact. I Type |
8 § Normal density kg/m® | 1,429 62| £ |Position [ open [0 close
9 | = [State inlfet (] liquid [® gaseoud] vaporous 63 % Switch type| [J contact ~ [J inductive O pneumatic
10 State outlet X eq.intet | ... % vaporization 64| E State at end position | ] onfalive [J offidead
1] @ Operation case| case 1 case 2 case 3 65| =
12| 2 |Flow Nm3¥h}| 20000 11000 25000 GGII-X 1 See specification solenoid valve
13 g Py (abs.) bar 28 28 28 87| © [Manufact. I Type 3/2-way
4l g P, (abs.) bar 27,8 27,8 27,8 68} € |Power supply 24 VDC Hz bar
15 g Temperature ty| °C 20 20 20 69 -g without power X deaerated [] aerated
16 | @ |Operat. density | kg/m?3 37,5 37,5 37,5 70|28 [ ] Explosion proof Power consumption <3 w
17 Border case min max 71| 9 |Not mounted, only delivery
18 57 Allowed op. press. |bar (a) 41 72 B Pressure reducing station
19 § Allowed op. temp. °C -25 40 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type | 75 [ 1 Volume booster Type |
22 Design Butterfly 76
23|  [Kycalculated 186/425 | Kys | 77| § [ Electric actuator [ 1 Level [ Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque Nm|Moving time s
25 Seat ¢ mm | Actualor ratio Kvg/Kva 79 § [ 1 Capacitor connection device |1 Tacho sensor
26 DN 250 PN 40 Material Ss 801 < [[] Feedback transm[ 1420 mA L[] 2-wire [] 4-wire
27 Flanges DIN Gasket Form C 81 Power supply \ 50 Hz
28 Inst. length mm 82 1 with cold box hood acc. spec. SPO1DE02
29 Charact. ] vowoe2176 [ linear [bqu.-% [X op./cl 83 Enclosure class of all accessory devices IP 65/ NEMA 4X
30| | Seattype [] single 1 double[] three way 84 Cable glands
31 % Plug type 85
32| E| Gasket [[] metallicBl soft [|Material l 86 Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SS [ Plating 87 {1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material S8 [ Plating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 [ 1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating {1 chamfel] surface L1 full 96| X AD 2000-leaflet
37 Stuffing box E self adjusting D adjustable 91 " X Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 % ] EN 558/1 bzw. EN 12982 (Inst. Length)
39| [ Bellows 1 Extension A= mm 93| X EN 12266/1, DIN 3230/5 (Leak Test)
40| [ Coolingfins [ Seal gas connection 94 § D UVV-Gase
41 [ ] Install. position (spindle axis to horizontal) 95 P UVV-Sauerstoff
42 96 X] Packed acc. Standard 06271
43 Manufact. | I Type | 97 D4 Indication of TAG - Nr. on the type plate
44| P4 pn.J el [1 hydr. [Diaphragm area] cm? 98| [M] CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel I mm 99 5 Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy [1 openl] hold B close 100
47| _ [Valve without electr. energy [ L1 open[] hold ¥ close 101
48 *§ Open way of 3 way valve without energy I 102 Opening time adjustable > 20 sec
49 g Spring rate{ 1 0,2-1 bar J o0,4-2bar 103) Solenoid valve only delivery, not mounted
s0| [ Handoperate [ top [ lateral 104 5
51 Operation cycles 105 §
52 Moving time > 20 sec adjustable 108
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 |21.09.2004 [ Eichler Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
UK20014.xls SPEZ13EN.XLS 04.122003




| AIR LIQUIDE Specification TAG-No: PV44105
E Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B8 Globe ] Butterfly Designation: Combination with TAG-No.:
[] Cock [] Gate LP-LAR TANK 1 BLOW OUT
1] ILine - No. R-44104 55 [ [Manufact. | [ Type | digital
2 | 5 |Equipment - No 56 max. allow. air pressure (g) 6 bar
3 § DN 25 PN 40 Material SS8T 57 :‘;’ Input signal  open 20 mA bar
4|3 Flanges DIN EN 1092-1 Gasket Form B1 58 :% Input signal  close 4 mA bar
a Taps Material 59| £ ] Explosion proof [ Load | <400 Q
6 Medium ARGON 60
7 | & |Composition 61 1 |Manufact. | Type |
8 % Normal density kg/me | 1,784 62| & |Position | [ open [ close
9 | = |State inlet [ liquid X gaseoud] vaporous 63 g Switch type| [] contact ~ [1 inductive [0 pneumatic
10 State outlet D eq.inlet |1  ...%vaporization 64| £ |State at end position { [ onalive [ off/dead
1] e Operation case| case 1 case 2 case 3 65| =
12 % Flow Nm3/h 20 140 66 1 [[1 See specification solenoid valve
18] & P; (abs.) bar 1,63 1,63 67| o [Manufact. | Type 3/2-way
14| @ P, (abs.) bar 1,01 1,01 68 | © [Power supply 24 VDC Hz bar
15 'g Temperature t;| °C -50 -50 69 7§ without power [ ] deaerated [1 aerated
16| ¢ |Operat. density | kg/m? 3,52 3,52 7012 (1 Explosion proof Power consumption <3 w
17 Border case min max 71| 9
18 ,§ Allowed op. press. | bar (a) 41 72 Xl Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type l 75 1 Volume booster Type |
22 Design globe valve 76
23 Ky calculated 6,8 | Kvs | 10 77| § [ _Electric actuator [ 1 Level [] Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque Nm|Moving time s
25 Seat ¢ mm | Actuator ratio Kys/Kvn 79 § [1 Capacitor connection device [ ] Tacho sensor
26 DN 25 PN 40 Material SST 80| < [ ] Feedback transm[14-20 mA [1 2-wire [ 4-wire
27 Flanges DIN EN 1092-1 Gasket Form B1 81 Power supply \ 50 Hz
28 Inst. length mm 82 [ 1 with cold box hood ace. spec. SPO1DE02
29 Charact. [ ] vowoe2176 [ linear Bbqu.-% [1 op./cl. 83 Enclosure class of ali accessory devices IP 65/ NEMA 4X
30| o, | Seattype L 1 single [0 double[] three way 84 Cable glands
31 % Plug type jparabolic o 85
32| E| Gasket [ metalicKl soft Material | 86 ﬁ Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [ Plating 87 [ 1 Cleaned, oil and grease free acc. manufacturer’s standard
34 Plug material SST [ Plating 88 ] max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 ] Indication of Ly in octave spectrum acc. VDOMA 24422
36 Kind of plating D chamferl 1 surface LI ful 90 X AD 2000-leaflet
37| [Stuffingbox | self adjusting [ adjustable 91| ¥ Material certificate EN 10204 - 3.1.8
38 Stuffing box packing | PTFE 92 % X EN 558/1 bzw. EN 12982 (Inst. Length)
39 [ 1 Bellows ﬁ@ Extension A= mm 93 g X EN 1226671, DIN 3230/5 (Leak Test)
40| [ Coolingfins [ Seal gas connection 94 § X UVV-Gase
41 [ 1 Install. position (spindle axis to horizontal) 95 [ 1 UVV-Sauerstoff
42 96 1 Packed acc. Standard 06271
43 Manufact. | | Type l 97 ¥ Indication of TAG - Nr. on the type plate
44 X pn.lD el. 1 hydr. |Diaphragm areal cm? 98 B{| CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel I mm 99 80 Design acc. Pressure Equipment Directive 97/23/EG
45 Valve without pneum. energy [ 1 open[] hold ¥ close 100
a7| _ |Valve without electr. energy | [1 openl] hold B close 101
48 % Open way of 3 way valve without energy l 102
29| 8 Spring ratef 1 0,21 bar 1 0,4-2 bar 103
< 2
50| [ Handoperate [ top O 1aterat 104 §
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 |12.10.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
PV44105.xis SPEZ13EN.XLS 04.12:2003




Eingabedaten

Eingabedaten

Projekt: ASU No. 9 KOSICE
Projekt-Nr.. K70101
TAG-Nr.: PV44106
Stefigerédteart: globe valve
Datum 08.07.2005 12:18

Einstellen des Stoffes und des Aggregate:

zustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u." einstellen)
i I

argon v Stoffnormdichte
gaseous i Agaregatezustand
|
Einstellen der Stoffstromparameter
Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung
Verdampfung % 0 0 0
Qy: Normvolumenstrom m’h i.N. 20 140
roh: Dichte vor dem Ventil kg/m® 3,52 3,52 Belriebsdichte
T1: absolute Temperatur v. dem Ventil K 220 220
p1: Voordruck dynamischl bar (a) 1,630 1,630 p1 firr Rohrieitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a) 1,013 1,013
h1: Hohe der Produktsdule v. Ventil m Kann bei Gasen vernachldssigt werden
h2; Héhe der Produkiséule n. Ventil m Kann bei Gasen vemnachldssigt werden
p1: Vordruck absolut dyn+stat. bar (a)
p2: Abstrémdruck absolut dyn-+stat. bar (a)
dp: Druckabfall iiber dem Ventil bar (a)
G: Massendurchflu kg/h

Berechnung einer

Mischungs-Normdichte:

Normdichte 1 : | nitrogen v kg’
Normdichie 2 ; | oxigen v|  kgim®
Normdichte 3 : | argon v  kgm®
Normdichte 4 : |- v  kgim®
prozentualer Anteif 1: %
prozentualer Anteil 2: %
prozeniualer Anteil 3: %
prozentualer Anteil 4: %
Normdichte Mischung : kgim®

Seite 1




: FAIR LIQUIDE 1 Specification TAG-No.. PV44105
Calculation of Control (Butterfly-)Valves .
- Project-No.: K70101

Air Liquide AGS GmbH

Project: ASU No. 9 KOSICE Page: of:
pressure liquids gases steam
gradient flow (m*/h) flow (kg/h) flow (m#/h) flow (kg/h) flow (kg/h)

subcrtca NN o [V
P2 I*;','; b= —— k= L

—
fp < % 21 G 514\ fipmp2 £14 ‘n,;'?,*ﬂp’m Y 100 \{ dp
=\ ks ——
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£l 267p1 ’ zswm\; %, 1000 R\l o

b » =

calculation of Kv-value

STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
. density
medium argon chemical
9as symbol SN
kg/m?
state gaseous 2l
helium He 0,17848
standard density 1,7840 kg/m? argen A 1784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m%h] 10,14 70,95 nitrogen N2 1,2504
oxigen 0, 1,429
standard flow Qu[Nm*h] | 20,00 140,00 air ) 1,203
(0°C, 1,013 bar) ) T carbon monoxid co 1,2505
charge pressure  p1 [bar]- 1,63 1,63 N
(abs.) carbon dioxide co, 1,977
discharge pressure  p2 [bar] 1,01 1,01 sulfur dioxide S0, 2,931
(abs.) ammonia NH, 0,7718
pressure loss  Ap [bar] 0,62 0,62
methane CH, 0,7175
mass flow G [kg/h] 35,68 249,76 ethyne (acetylene)]  CoH, 1,1715
ethene (ethylene) CoHy 1,2611
medium density $1 [kg/m?3] 3,52 3,52 ethane C.Hs 1,355
absolute temp. T1 [K] 220,00 220,00
(inlet side)
spec. volume V2 [m3/kg] 0,45 0,45
at p2 and t1
spec. volume  V* [m¥kg] 0,56 0,56
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient subcritical subcritical
flash (%)
Kv_flash
Kv_liquid
Kv_tot 0,98 6,83
travel (%) Travel indication only depends on valves
(first give Kvs-value!) 40,50 90,24 ‘ivit"?_| o e e
selected Required Vaive Size:
Kvs= 10,00
Kvs-value DN 25
valve type globe valve
0 | 12.10.2004 Méller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
PV4 calc.ALS RS 25061997




L AIR LIQUIDE Specification TAG-No: PV44105
Control Valve Characteristic ,
Project No.: K70101
Air Liquide AGS GmbH  p, 5jey, ASU No. 9 KOSICE Page: of:
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RV-, RL-Berechnung

Druckgefille:

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:18

Parameter Kurzbezeichnung Einheit
VolumendurchfluB v. Armatur Q m3/h
Norm-Volumendurchfiuf® Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall Giber der Armatur dp bar (a)
Massendurchfluf® G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 A\ m3/kg
Spez. Volumen bei p1/2, T1 v* m3/kg

Gase:

VolumendurchfiuB v. Armatur
Norm-Volumendurchfluf
Vordruck absolut
Abstrémdruck absolut

_|Druckabfall {iber der Armatur

Massendurchfluft
Betriebsmitteldichte v. Armat.
Abs. Temperatur vor Armatur
Spez. Volumen bei p2, T1
Spez. Volumen bei p1/2, T1
Druckgefille:

Q m3/h
Qy Nm3/h
p1 bar (a)
p2 bar (a)
dp bar (a)
G kg/h
Roh1 kg/m3
T K
V2 m3/kg
V* m3/kg

Flashantell:

[Cesamt Kv(RvF Kv_flash)

'Rechenblatt

ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit
Strémungsgeschwindigkeit v [m/s]
Betriebsdichte Roh1 [kg/m3]
absolute Temperatur T1 [K]
Temperatur T1+273K [°C]
Normdurchfiul® Qu [Nm3/h]
Betriebsdruck p1 [bar a]
Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrieitung

Seite 4




travel «10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 4573 50,30 72,45 80,50 88,565
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case 1 10,00 0,98 40,50
case 2 10,00 6,83 90,24
case 3 10,00

Hub Kv/Kvs [%]
case 1 0,40 9,75
case 2 0,90 68,25
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht bendtigte Arbeitspunkte nicht im Diagramm angezeigt



kv0*EXP(In(kvs/kv0)*Hub) Kv0 [%] In(kvs/kv0)

2,00 2] 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

s werden.



_ AIR LIQUIDE Specification TAG-No. PV44205
[! . Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B Globe ] Butterfly Designation: Combination with TAG-No.:
[ Cock [} Gate LP-LAR TANK 2 BLOW OUT
Rev, Rev.|
1 Line - No. R-44204 55 K] [Manufact. ] | Type | digital
2 | 5 |Equipment - No 56 max. allow. air pressure (g) 6 bar
3|8 DN | 25 [ PN ] 40 [ Material SST 57| & {Input signal open 20  mA bar
3| S| Flanges |DINEN1092-1] Gasket Form B1 58 % Input signal  close 4 mA bar
5 Taps Material 59| & |[] Explosion proof | Load | <400 Q
6 Medium ARGON 80
7 | & |Composition 61 ] [Manufact. | Type |
8 é Normal density kg/m3 I 1,784 62 % Position ] open [ close
9 | = [State inlet [ liquid X gaseoud] vaporous 63 % Switch type| [ contact [ inductive O pneumatic
10 State outlet ] eq.intet ] .. %vaporization 64| ‘£ |State at end position | [ on/alive [ off/dead
1| e Operation case} case 1 case 2 case 3 6513
12 ;.S Flow Nm?h 20 140 66 ] 1 See specification solenoid valve
13 g P; (abs.) bar 1,63 1,63 67( o Manufact. | Type 3/2-way
4] g P, (abs.) bar 1,01 1,01 68| S {Power supply 24 VDC Hz bar
15 'é Temperature ty] °C -50 -50 69 ?é without power (1 deaerated [0 aerated
16| ¥ |Operat. density | kg/m? 3,52 3,52 7012 [ 1 Explosion proof Power consumption <3 W
17 Border case min max 71|
18 _;v: Allowed op. press. | bar (a) 41 72 Eﬂ Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type | 751 [ Volume booster Type |
22 Design globe valve 76
23 Ky calculated 6,8 [ Kus | 10 77| § [ Electric actuator ] Level [0 Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 é Rated torque Nm|Moving time s
25 Seat ¢ mm | Actuator ratio Kys/Kva 79 § 1 Capacitor connection device ~ [[] Tacho sensor
26 DN 25 PN 40 Material SST 80| < [C] Feedback transmi14-20mA L[] 2-wire [] 4-wire
27 Flanges DIN EN 1092-1| Gasket Form B1 81 Power supply \ 50 Hz
28 Inst. length mm 82 [ 1 with cold box hood acc. spec. SPO1DE02
29 Charact. [[] vowpe2176 [ linear Mbqu.-% [ op./cl. 83 Enclosure class of all accessory devices| 1P 65/ NEMA 4X
30| ., | Seattype [] single [1 double[] three way 84 Cable glands
31 :g Piug type |parabolic . 85
32| E| Gasket [ metallicBl soft Material | 86 mleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [l Plating 87 I 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [ Plating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 ] Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating E chamfer_] surface O fun 90 3 AD 2000-leaflet
37 Stuffing box E self adjusting l:| adjustable 9N - X Material certificate EN 10204 - 3.1.8
38 Stuffing box packing I PTFE 92 % X EN 558/1 bzw. EN 12982 (Inst. Length)
39 [ 1 Bellows Extension A= mm 93| 2 @ EN 12266/1, DIN 3230/5 (Leak Test)
40 [ 1 Cooling fins [ 1 Seal gas connection 94 § D] UVV-Gase
41 [ ] Install. position (spindle axis to horizontal) 95 [ 1 UVV-Sauerstoff
42 96 [ ] Packed acc. Standard 06271
43 %anufaci. | | Type | a7 2 Indication of TAG - Nr. on the type plate
44 pn.':l el. [ 1 hydr. |Diaphragm areal cm? 98 Bl CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 B Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy L1 openl] hold X close 100
47| _ [valve without electr. energy | L1 openl] hold Xl close 101
48 % Open way of 3 way valve without energy | 102
49 § Spring ratef ] 0,2-1 bar L1 0,4-2 bar 103
50} (1 Handoperate || top O lateral 104] 5
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 112.10.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change

PV44205.xls

SPEZ13EN.XLS 04.12.2003
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Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projeki-Nr.: K70101
TAG-Nr.: PV44205
Stellgerédteart: globe valve
Datum 08.07.2006 12:26

Einstellen des Stoffes und des Aggregate:

zustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u." einstellen)
I [

argon hd 11,7840 Stoffnormdichte
gaseous N4 . gaseous Aggregatezustand
i
Einstellen der Stoffstromparameter
Parameter Einheit Fali 1 Fall 2 Fall 3 Bemerkung
Verdampfung % 0 0 0
Qu: Normvolumenstrom m LN, 20 140
roh: Dichte vor dem Ventii kg/m® 3,52 3,52 Betriebsdichte
T1: absolute Temperatur v. dem Ventil K 220 220
p1: Vordruck dynamisch{ bar (a) 1,630 1,630 p1 fiir Rohrieitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a) 1,013 1,013
h1: Hohe der Produkiséule v. Ventil m Kann bei Gasen vemachldssigt werden
h2: Hohe der Produktsdule n. Ventil m Kann bei Gasen vemnachldssigt werden
p1: Vordruck absolut dyn-+stat. bar (@) 1,630
p2: Abstrémdruck absolut dyn+stat. bar (a) 013
dp: Druckabfall tiber dem Ventil bar (a) 1082
G: Massendurchfluf kg/h 249,76

Berechnung einer Vl_ischungs-Normdichte:

Normdichie 1 : | nitrogen Te]  kgm’®

Normdichte 2 : | oxigen v kg’

Normdichte 3 : | argon vl kg

Normdichte 4 : |- vl kgim®

prozentualer Anteil 1: %

prozentualer Anteil 2: %

prozeniualer Anteif 3: %

prozentualer Anteil 4: %

Normdichte Mischung : kg/m® 70,0000

Seite 1




PV4

| AIR LIQUIDE \ Specification TAG-No.: PV44205
Calculation of Control (Butterfly-)Valves _
Project-No.: K70101
Air Liquide AGS GmbH Project: ASU No. 9 KOSICE Page: of:
liquids gases steam
pressure
gradient fiow (m*h) flow (ka/h) flow (m3/h) flow (ka/h) flow (kg/h)
LI Q. (%71 6_ [T s [V
3 L WE k= 'I'k i k= !
g o & o G 514 Y Lpp2 &14 Y2, 7hp%2 Moo \\I' Ap
6 - AP, k= Y
5 [supercritica k=0 YT * ——
,% 2r-" § -—_‘ \ 1 DDD*&}J »}]DUU*?] L\.p Q" I‘,____ G Ti G ‘f B
-g P z. k-/: __‘T "H’I?ufr'] l‘f,'.: e l‘fv: .___—‘Illll‘
§ oo & 2671 it % “oon Yo pt
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
medium argon chemical density
gas symbol SN
kg/m?
state gaseous
helium He 0,17848
standard density 1,7840 kg/m? argen Ar 1784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m¥h] 10,14 70,95 nifrogen N, 1,2504
oxigen 0, 1,429
standard flow Qy [Nm?h] 20,00 140,00 air 1,203
(0°C, 1,013 bar) carbon monoxid co 1,2505
charge pressure  p1 [bar] 1,63 1,63
(abs.) carbon dioxide co, 1,977
discharge pressure  p2 [bar] . 1,01 1,01 sulfur dioxide S0, 2,931
(abs.) ammonia NH, 0,7718
pressureloss  Ap [bar] 0,62 0,62
methane CH, 0,7175
mass flow G [kg/h] 35,68 249,76 ethyne (acetylene)]  C,H 1,1715
ethene (ethylene) CoHy 1,2611
medium density  $4 [kg/m] 3,52 3,52 ethane Cate 1,355
absolute temp. T1[K] 220,00 220,00
(intet side)
spec. volume V2 [m?/kg] 0,45 0,45
at p2 and t1
spec. volume  V* [m¥kg] 0,56 0,56
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient subcritical subcritical
flash (%)
Kv_flash
Kv_liquid
Kv_tot 0,98 6,83
travel (%) Tr.avel indication only depends on valves
(first give Kvs-valuel) 40,50 90,24 ‘iv'_t‘r?_, o et
selected - Required Valve Size:
Kvs-value Kvs= 10,00 DN 25
valve type globe valve
0 | 12.10.2004 Méller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
calc. ALS XCS 25.08.1997
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RV-, RL-Berechnung

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:26

Parameter Kurzbezeichnung Einheit
VolumendurchfluB v. Armatur Q m3/h
Norm-Volumendurchflufl Qn Nm3/h
Vordruck absolut p1 bar (a)
Abstrédmdruck absolut p2 bar (a)
Druckabfall {iber der Armatur dp bar (a)
Massendurchfiufl G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg
Druckgefille: -
Volumendurchfluf v. Armatur Q m3/h
Norm-Volumendurchflufl Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstréomdruck absolut p2 bar (a)
Druckabfall (iber der Armatur dp bar (a)
Massendurchfiuf G ka/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T™ K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg
Druckgefalle: -
Flashantell: ~ Rvflast

|Gesamt Kv (Kv + Kv_flash)

N e ——————— s
Rechenblatt ROHRLEITUNGSBERECHNUNG
Parameter Kurzbezeichnung Einheit
Stromungsgeschwindigkeit v [m/s]
Betriebsdichte Roh [kg/m3]
absolute Temperatur T IK]
Temperatur T1+273K [°C]
Normdurchflufl Qy [Nm3/h]
Betriebsdruck p1 [bar a]
Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrieitung

Seite 4




travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,000 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case 1 10,00 0,98 40,50
case 2 10,00 6,83 90,24
case 3 10,00

Hub KviKvs [%]
case 1 0,40 9,75
case 2 0,90 68,25
case 3 -1000,00 -1000,00

‘Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(In(kvs/kv0)*Hub) KvO [%] in(kvs/kv0)

2,00 2] 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

s werden.



| AIR LIQUIDE Specification TAG-No: PV48005
. Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B Globe [] Butterfly Designation: Combination with TAG-No.:
[] Cock [J Gate HP-LAR TANK BLOW OUT
Rev|
1] |tine - No. R-48009 5588 [Manufact. | | Type | digital
2 | 5 |Equipment - No 58 max. allow. air pressure (g) 6 bar
3 § DN l 25 PN 40 Material S8T 57 52 Input signal  open 20 mA bar
413 Flanges DIN EN 1092-1] Gasket Form B1 58 :% Input signal  close 4 mA bar
5 Taps Material 59| £ [ Explosion proof | Load | < 400 Q
6 Medium ARGON 60
7€ Composition 61 [(]D Manufact. | Type |
8 | ' [Normal density kg/me | 1,784 62| & |Position | (] open [1 close
9 | = [State inlet [] liquid [ gaseoud ] vaporous 63 % Switch type| [J contact  [J inductive [ pneumatic
10 State outlet DU eq.inlet [ ...%vaporization 64| £ [State at end position | [ onalive [ off/dead
11| e Operation case| case 1 case 2 case 3 65| 3
12| 2 [Flow Nm3/h 20 200 68| [[1 See specification solenoid valve
13 % Py (abs.) bar 22 22 67 [ o |Manufact. | Type 3/2-way
4] g P, (abs.) bar 1,01 1,01 68| € {Power supply 24 VDC Hz bar
15 'é Temperature ;| °C -50 -50 69 7§ without power [ ] deaerated [l aerated
16| ¢ |Operat. density | kg/m? 49,6 49,6 7018 [ 1 Explosion proof Power consumption <3 W
17 Border case min | max 71| ?
18 _§> Allowed op. press. | bar (a) 41 72 @ Pressure reducing station
19 § Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type | 751 [ Volume booster Type |
22 Design globe valve 76
23 Ky calculated 0,7 I Kvs | 1,6 77| @ | Electric actuator 1 Level [ Pushdrive
24 Leak quantity DIN 3230 - BO leak rate 1 78 é Rated torque Nmj|Moving time s
25 Seat mm | Actuator ratio Kvs/Kvr 79 § (1 Capacitor connection device [ ] Tacho sensor
26 DN 25 PN 40 Material SST 80| < [] Feedback transm[ 14-20mA L[] 2wire [] 4-wire
27 Flanges DIN EN 1092-1| Gasket Form B1 81 Power supply \ 50 Hz
28 Inst. length mm 82| [ with cold box hood acc. spec. SP01DEO2
29 Charact. [ ] voiwpE2176 [ linear Bbqu.-% [ op./cl. 83 Enclosure class of all accessory devices IP 65 / NEMA 4X
30| ., | Seattype [ single [ doublel] three way 84 Cable glands
31 ::; Plug type |parabolic 85
32| E| Gasket ] metalichll soft [Material l 86 DX Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [ Piating 87 [ 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [ Plating 88 P4 max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 L 1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating D chamfer 1 surface O fun 90 X AD 2000-leaflet
37 Stuffing box TX self adjusting l:l adjustable 91 ” ] Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 % 30 EN 558/1 bzw. EN 12982 (Inst. Length)
39 [ ] Bellows Extension A= mm 93 f—:’- X EN 12266/1, DIN 3230/5 (Leak Test)
s0| [ Coolingfins ] Seal gas connection 94 ;OC)’ DY UVV-Gase
4 [ ] Install. position (spindie axis to horizontal) 95 [ 1 UVV-Sauerstoff
42 96| [] Packed acc. Standard 06271
43 Manufact. | | Type I 97 X Indication of TAG - Nr. on the type plate
44 D pn.I:] el. {1 hydr. {Diaphragm areal cm? 98 B} CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel I mm 99 ] Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy [1 open[ ] hold ¥ close 100
47| _ [Valve without electr. energy | [1 openl] hold Xl close 101
48 *§ Open way of 3 way valve without energy | 102
49| B Spring ratel ] 0,2-1bar [ 0,4-2bar 103
< ¢
50| [ Handoperate |1 top O lateral 104] 5
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 |12.10.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
PV48005.xis SPEZ13EN.XLS 04.12.2008




Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: PV48005
Stellgeréteart: globe valve
Datum 08.07.2005 12:26

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte [siehe unten] berechnen,

und dann unter A11 "Mischung s.u.” einstellen)
[

argon v Stofinormdichte
gaseous L 4 Aggregatezustand
Einstellen der Stoffstromparameter
Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung
Verdampfung % 0 0 0
Qu: Normvolumenstrom m’h i.N. 20 200
roh: Dichte vor dem Ventil kg/m® 49,60 49,60 Betriebsdichte
T1: absolute Temperatur v. dem Ventil K 220 220
pt: Vordruck dynamisch} bar (a) 22,000 22,000 p1 fiir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar {a) 1,013 1,013
h1: Héhe der Produktsdule v. Ventil m Kann bei Gasen vernachiéssigt werden
h2: Hohe der Produkisédule n. Ventil m Kann bei Gasen vernachlssigt werden
p1: Vordruck absolut dyn-+stat. bar (a)
p2: Abstromdruck absolut dyn+stat. bar (a) }
dp: Druckabfall diber dem Ventil bar (a) 2099,
_ |G: Massendurchflug kgh . 35680 |0

Berechnung einer Mischungs-Normdichte:

Normdichte 1 : | nitrogen vl  kam®
Normdichte 2 : | oxigen v| kam®
Normdichte 3 : |argon vl  kgim®
Normdichte 4 : |- v |  kgm’®
prozentualer Anteil 1: %
prozentualer Anteil 2; %
prozentuater Anteil 3: %
prozentualer Anteil 4: %
Normdichte Mischung : ka/m®

Seite 1




Pv4

L AIR LIQUIDa Specification TAG-No.: PV48005
E Calculation of Control (Butterfly-)Valves _
Project-No.: K70101
Air Liquide AGS GmbH Project: ASU No. 9 KOSICE Page: of:
pressure liquids gases steam
gradient flow (m?/h) flow (kg/h) flow (m/h) flow (kg/h) flow (kg/h)
agt t
g | suborical o T | o [T o [T
2 ac & ~ 514 Apm2 514 V574 pp2 Yoon ¥ &
ol R L G n i 4
o ;-
it — k=0 |
g [T W nomLp ID0rRT AR R 6 . [T N ES
g e o ke =\ | ke =\
5 |oe & 257 et Y 9, Mfoon ¥ opt
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
medium argon chemical denslty
gas symbol! SN
/ 3
state gaseous o/ g
helium He 0,17848
standard density 1,7840  kg/m® argon A 178
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m?/h} 0,72 7,19 nitrogen N, 1,2504
oxigen O, 1,429
standard flow Qu[Nm®h] 20,00 200,00 air 1,203
(0°C, 1,013 bar) ' carbon monoxid co 1,2505
charge pressure  p1 [bar] 22,00 22,00 -
(abs.) carbon dioxide CO, 1977
discharge pressure  p2 [bar] 1,01 1,01 sulfur dioxide S0, 2,931
(abs.) ammoria NH. 07718
pressure loss  Ap [bar] 20,99 20,99 :
methane CH, 0,7175
mass flow G [kg/h] 35,68 356,80 ethyne (acetylene)]  C.H, 1,1715
ethene (ethylene) CoHy 1,2611
medium density $4 [kg/m?] 49,60 49,60 ethane CoMs 1,355
absolute temp. T1 [K] 220,00 220,00
(inlet side)
spec. volume V2 [m3kg] 0,45 0,45
at p2 and t1
spec. volume  V* [m¥/kg] 0,04 0,04
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient supercritical supercritical
flash (%)
Kv_flash
Kv_liquid
Kv_tot 0,07 0,70
travel (%) Tr‘avel indication only depends on valves
(first give Kvs-valuel) 20,04 78,90 ‘f"_tb‘l e
selected - Regquired Valve Size:
Kvs-value Kvs= 1,60 DN 25
valve type globe valve '
0 | 12.10.2004 Moller Initial Version
Rev. Date Name Checked Change Rev, Date Name Checked Change
=TT RS =S PETBOLE XS S
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AIR LIQUIDE } Specification TAG-No.. PV48005
Control Valve Characteristic )
' Project No.: K70101
Air Liquide AGS GmbH  [o,ojey, ASU No. 8 KOSICE Page: o
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RV-, RL-Berechnung

Druckgefille:

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:26

Parameter Kurzbezeichnung Einheit
Volumendurchflul v. Armatur Q m3/h
Norm-Volumendurchfiuf Qu Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall Giber der Armatur dp bar (a)
Massendurchfluf} G ka/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg
Druckgefille: -
Volumendurchfluf v. Armatur Q m3/h
Norm-Volumendurchflufl Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall (iber der Armatur dp bar (a)
Massendurchfluf} G ka/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 v* ma3/kg

Flashantell:

[Gesamt_Kv (KV * Kv_flash) _

T

'Rechenblatt ROHRLEITUNGSBERECHNUNG
Parameter Kurzbezeichnung Einheit
Stromungsgeschwindigkeit v [m/s]
Betriebsdichte Roh1 [kg/m3]
absolute Temperatur T1 [K]
Temperatur T1+273K [°C]
Normdurchfiuf} Qn [Nm3/h]
Betriebsdruck p1 [bar a]
Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrleitung
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travel -10% eqgu. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case 1 1,60 0,07 20,04
case 2 1,60 0,70 78,90
case 3 1,60

Hub Kv/Kvs [%]
case 1 0,20 4,38
case 2 0,79 43,80
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(In(kvs/kv0)*Hub) KvO [%] In(kvs/kv0)

2,00 2| 3,91202301

2,96

4,37

6,47

9,56

14,14

20,91

30,92

45,73

67,62

100,00

swerden.




_ AIR LIQUIDE Specification TAG-No.: HV48010
ﬂ . Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B4 Globe [ Butterfly Designation: Combination with TAG-No.:
[] Cock ] Gate CHARGE LAR BACK UP PUMP
1 Line - No. RL-44002 55 ] [Manufact. I | Type | digital
2 | g [Equipment - No 56 max. allow. air pressure (g) 6 bar
3 E DN 80 PN 10 Material SST 57 § Input signal  open 20 mA bar
2|3 Flanges DIN EN 1092-1| Gasket Form B1 58 % Input signal  close 4 mA bar
5 Taps Material 59| £ ] Explosion proof | Load | <400 Q
6 Medium ARGON 60
7 | £ |Composition 61 ] [Manufact. I Type |
8 % Normal density kg/m3 | 1,784 62 % Position 1 open I close
9 | = |State inlet X liquid [J gaseoud] vaporous 63 % Switch type| [] contact [ inductive [T} pneumatic
10 State outlet B eq.inlet |1 .. %vaporization 64 | £ |State at end position | O onalive [ off/dead
1] e Operation case| case 1 case 2 case 3 65| 3
12 ;g Flow Nm3%h 18500 18500 66 l@ ] See specification solenoid valve
13 g P, (abs.) bar 1,76 3,65 67 o Manufact, l Type 3/2-way
14| g [P2(abs) bar 1,5 1,5 68| S |Power supply 24 VDC Hz bar
15 'g Temperature t;} °C -182 -182 69 7§ without power X deaerated [0 aerated
16 | ©? |Operat. density | kg/m® | 1369,8 1369,8 70 % [ 1 Explosion proof Power consumption <3 W
17 Border case min max 71| 9
18 §> Allowed op. press. | bar (a) 11 72 2 Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. [ Type | 75 [ 1 Volume booster Type |
22 Design globe valve 76
23 Ky calculated 55 | Kvs | max 77| @ |E] Electric actuator [ 1 Level [ Pushdrive
24 Leak quantity DIN 3230 - BO leak rate 1 78 é Rated torque Nm{Moving time s
25 Seat ¢ mm | Actuator ratio Kys/Kya 79 § ] Capacitor connection device |1 Tacho sensor
26 DN 80 PN 10 Material SST 80| < [[] Feedback transm[ 14-20 mA (1 2wire L] 4-wire
27 Flanges DIN EN 1092-1| Gasket Form B1 81 Power supply \% 50 Hz
28 Inst. length mm 82 [ 1 with cold box hood acc. spec. SP01DE02
29 Charact. ] vowpe2176 [] tfinear [hqu.-% B& op./cl. 83 Enclosure class of all accessory devices IP 65/ NEMA 4X
30 4 Seattype [ ] single [1 double[] three way 84 Cable glands
31 :;?; Plug type [parabolic 85 ,
32| E| Gasket [ metallic] soft Material | 86 Fﬂ Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [ Plating 87 [ 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [ Plating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 [ ] Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating [ chamfed ] surface [ full 90| X AD 2000-leaflet
37 Stuffing box FE self adjusting E adjustable 91 X Material certificate EN 10204 - 3.1.B
38 Stuffing box packing | PTFE 92 é D EN 558/1 bzw. EN 12982 (Inst. Length)
39 [ | Bellows FE Extension A= mm 932 X EN 12266/1, DIN 3230/5 (Leak Test)
40| [ Coolingfins [ Seal gas connection 94 § X UVV-Gase
41 [ 1 Install. position (spindle axis to horizontal) 35 4 UVV-Sauerstoff
42 96 [ 1 Packed acc. Standard 06271
43 Manufact. | | Type | 97 D4  Indication of TAG - Nr. on the type plate
44 pn"___l el. .1 hydr. |Diaphragm are cm? 98 P{l| CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 5 Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy [ openl] hold M close 100
47| _ |Valve without electr. energy | L1 openL] hold X close 101
48 % Open way of 3 way valve without energy l 102)
29| B Spring rate[ ] 0,2-1 bar L] 0,4-2 bar 103
< ¢
50| {1 Handoperate [] top Cl lateral 104} %
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 10 bar 108
0 |12.10.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HV48010.xls SPEZ13EN.XLS 04.12.2003




Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: HV48010
Stellgeriteart: globe valve
Datum 08.07.2005 12:13

Einstellen des Stofies und des Aggregatezustandes

Stoffstrom-Nummer (Armatur ein)

3720

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u.” einstellen)
I

argon v Stoffnormdichte

liquid A 4 Aggregatezustand

Einstellen der Stoffstromparameter

Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung

Verdampfung % 0 0 0

Qy: Normvolumenstrom m M i.N. 18500 18500

roh: Dichte vor dem Ventil kg/im® 1369,80 1369,80 Betriebsdichte

T1: absolute Temperatur v. dem Ventil K 91 91

p1: Vordruck dynamisc bar (a) 1,630 1,630 p1 fir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a) 1,500 1,500

h1: Héhe der Produkisdule v. Ventil m 1 15 Kann bei Gasen vemachléssigt werden
h2; Hohe der Produktsdule n. Ventil m Kann bei Gasen vemachldssigt werden
p1: Vordruck absolut dyn+stat. bar@ | 1,764 .

p2: Abstrémdruck absolut dyn+stat. bar (a) . 1,500

dp: Druckabfall tiber dem Ventil bar(@) | = 026

G: Massendurchfiuf kg/h . 33004,00. -

Berechnung einer Mischungs-Normdichte:

Normdichte 1 : | nitrogen v| kgm®

Normdichte 2 : | oxigen vl  kgm®

Normdichte 3 ; | argon v kgim’

Normdichte 4 : | - v|  kgim®

prozentualer Anteil 1: %

prozentualer Anteil 2: %

prozentualer Anteil 3: %

prozentualer Antelil 4: %

Narmdichte Mischung : kgim® L& b,0000

Seite 1




AIR LIQUIDE Specification TAG-No.. HV48010
/L " Calculation of Control (Butterfly-)Valves _
Project-No.: K70101
Air Liquide AGS GmbH Project: ASU No. 9 KOSICE Page: of:
pressure liquids gases steam
gradient flow (m¥/h) fiow (kg/h) flow (m3h) flow (kg/h) flow (kg/h)
el -
E subrfioa G, [3u7TT G_ [ T G . [v2
7 pEEE k= — k= —‘]ll,l L N—
< | ape £ ET o 514 Y Ap™pz 514 Y5, dpp2 oo \'\f Ap
kS - o .= -
ko= G \.—— k= —————
= e "y - = .
& ss-?ircﬁca [ 1000rdp 00R* Ap Qu _ 6 [T © I{—E
- ke ——f%eT1 k= Ay k,= \
3 |0 & 257p1 2571 Y %, “oon Y p
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
medium argon chemical density
gas symbol SN
state liquid el
helium He 0,17848
standard density 1,7840 kg/m? argen Ar 17
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m3/h] 24,09 24,09 nitrogen N 1,2504
oxigen O, 1,429
standard flow Qy[Nm3h] 18500,00 18500,00 air 1,293
(0°C, 1,013 bar) carbon monoxid co 1,2505
charge pressure pt [bar] 1,76 3,65
(abs.) carbon dioxide co, 1,977
discharge pressure  p2 [bar] 1,50 1,50 sulfur dioxide S0, 2,931
(abs.) ammonia NHy4 0,7718
pressure loss  Ap [bar] 0,26 2,16
methane CHy 0,7175
mass flow G [ka/h] 33004,00 33004,00 ethyne (acetylene)) ~ CoH, 1,1715
ethene (ethylene) CoHy 1,261
medium density  $4 [kg/m?] 1369,80 1369,80 ethane CoHs 1,365
absolute temp. T1 {K] 91,00 91,00
(inlet side)
spec. volume V2 [m3kg] 0,13 0,13
at p2 and t1
spec. volume  V* [m¥kg] 0,21 0,10
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient
flash (%) no no no
Kv_flash
Kv_liquid 54,84 19,25
Kv_tot 54,84 19,25
travel (%) Trlavel indication only depends on valves
(first give Kvs-value!) 90,35 63,59 ‘f"_th_l o e
selected _ . Required Valve Size:
Kvs-value Kvs= 80,00 DN 80
valve type globe valve
0 | 29.07.2004 Méller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
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AR |_|QU|DE‘ Specification TAG-No.. HV48010
Control Valve Characteristic _
Project No.: K70101
Air Liquide AGS GmbH  |ogje¢. ASU No. 9 KOSICE Page: of:
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RV-, RL-Berechnung

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:13
Parameter Kurzbezeichnung Einheit
VolumendurchfluB v. Armatur Q m3/h
Norm-Volumendurchflufl Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall liber der Armatur dp bar (a)
Massendurchflufl G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 v2 m3/kg
Spez. Volumen bei p1/2, T1 \' m3/kg
Druckgefille: -
Flssigkeiten: BB
Volumendurchflufl v. Armatur Q m3/h
Norm-Volumendurchfluf Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstréomdruck absolut p2 bar (a)
Druckabfall iiber der Armatur dp bar (a)
Massendurchfluf G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg
Druckgefalle: -
Tashantel. ~ Ky flash=.
[Gesamt_Kv (Kv + Kv_flash). = ol [T 548436
i W
Rechenblatt ROHRLEITUNGSBERECHNUNG
Parameter Kurzbezeichnung Einheit Fall 1
Stromungsgeschwindigkeit v [m/s]
Betriebsdichte Roh1 [ka/m3]
absolute Temperatur ‘ T K]
Temperatur T1+ 273K [°C]
Normdurchfiuf Qn [Nm3/h]
Betriebsdruck p1 [bar a]
Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrleitung
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travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case 1 80,00 54,84 90,35
case 2 80,00 19,25 63,59
case 3 80,00

Hub KviKvs [%]
case 1 0,90 68,55
case 2 0,64 24,06
case 3 -1000,00 -1000,00

Nuliwerte werden auf -1000 gesetzt, damit nicht bendtigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(In(kvs/kv0)*Hub) KvO0 [%] In(kvs/kv0)

2,00 2} 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

“werden.



| AIR LIQUIDE Specification TAG-No. PV48027
ﬂ . Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B4 Globe [ Butterfiy Designation: Combination with TAG-No.:
[] Cock ] Gate SUPPLY HP-LAR TANK
] el ]
1| [tine - No. RL-49105 55 [Manufact. | | Type | digital
2 | 5 [Equipment - No 56 max. allow. air pressure (g) 6 bar
3 § DN 50 PN 40 Material SST 57 §> Input signal  open 20 mA bar
4|38 Flanges DIN EN 1092-1| Gasket Form B1 58 :% Input signal  close 4 mA bar
5 Taps Material 59| £ [[1 Explosion proof | Load | < 400 Q
6 Medium ARGON 60
7 | £ |Composition 61 ] |Manufact. | Type |
8 % Normal density kg/m? | 1,784 62 % Position ] open [1 close
9 | = [State inlet B liquid E gaseoud ] vaporous 63 % Switch type| [ contact [ inductive [] pneumatic
10 State outlet ] eq.inlet [] .. % vaporization 64 £ [State at end position [ O onvalive [1 off/dead
1| @ Operation case| case 1 case 2 case 3 65| =
12| 2 [Flow Nm¥h 9250 500 66 [ 1 1 See specification solenoid valve
13 g P, (abs.) bar 23 23 87 [ o |Manufact. ] Type 3/2-way
1l g P, (abs.) bar 22,5 22,5 68| S |Power supply 24 VDC Hz bar
15 'g Temperature t;f °C -180 -180 69 7§ without power [ 1 deaerated [1 aerated
16| ¥ |Operat. density | kg/m® | 1364,6 1364,6 70 % 1 Explosion proof Power consumption <3 W
17 Border case min max 71| @
18 .§ Allowed op. press. | bar (a) 41 72 FE Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type | 751 | Volume booster Type |
22 Design globe valve 76
23 Ky calculated 20,5 I Kvsg I 25 77| § ] Electric actuator ] Level [ Pushdrive
24 Leak quantity DIN 3230 - BO leak rate 1 78 §, Rated torque NmjMoving time s
25 Seat ¢ mm | Actuator ratio Kys/Kvp 79 § (] Capacitor connection device |1 Tacho sensor
26 DN 50 PN 40 Material SST 80| < [ 1 Feedback transm[]4-20mA [ 2-wire [] 4-wire
27 Flanges DIN EN 1092-1| Gasket Form B1 81 Power supply \ 50 Hz
28 Inst. length mm 82 with cold box hood acc. spec. SPO1DE02
29 Charact. [ ] vowpe2176 [] linear ®bqu.-% [ op./cl. 83 Enclosure class of all accessory devices IP 65/ NEMA 4X
30| o, | Seattype [ 1 single [0 double[] three way 84 Cable glands
31 % Plug type |parabolic 85
32| E| Gasket [1 metallichll soft Material ] 86 FE Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST 1 Plating 87 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [ Plating 88 D0 max. sound power level Ly, acc. VDMA 24422 85 dB(A)
35 Plating material 89 [ ] Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating L] chamfel] surface L1 full 90| B AD 2000-leaflet
37 Stuffing box F'X self adjusting I:l adjustable 91 " DX Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 % 0% EN 558/1 bzw. EN 12982 (Inst. Length)
39 L | Bellows Extension A= mm 93 fz’ X EN 12266/1, DIN 3230/5 (Leak Test)
40] [ Coolingfins |1 Seal gas connection 94 § X UVV-Gase
41 1 Install. position (spindle axis to horizontal) 95 {1 UVV-Sauerstoff
42 96 1 Packed acc. Standard 06271
43 Manufact. [ | Type | 97 D4 Indication of TAG - Nr. on the type plate
44 74 pn.D el. .1  hydr. |Diaphragm area] cm? 98 ] CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 B{ Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy [] open[] hold & close 100
47| _ |Valve without electr. energy | L1 open[] hotd B close 101
48 % Open way of 3 way valve without energy | 102
Mk Spring ratef | 0,2-1 bar Ll 0,4-2 bar 103
< ¢
50| {1 Handoperate [ 1 top L1 Jlateral 104| %
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 ]12.10.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
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Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: PV48027
Steligerdteart: alobe valve
Datum 08.07.2005 12:26

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte [siehe unten] berechnen,

und dann unter A11 "Mischung s.u." einstellen)

argon | S.78400 Stoffnormdichte

iquid v o diguid Aggregatezustand

Einstellen der Stoffstromparameter

Parameter Einhelit Fall 1 Fall 2 Fall 3 Bemerkung

Verdampfung % 0 0 0

Qu: Normvolumenstrom m’h N 9500 500

roh: Dichte vor dem Ventil kg/m® 1364,60 1364,60 Betriebsdichte

T1: absolute Temperatur v. dem Ventil K 93 93

p1: Vordruck dynamisc bar (a) 23,000 23,000 p1 fir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a) 22,500 22,500

h1: Héhe der Produktsdule v. Ventil m Kann bei Gasen vemachldssigt werden
h2: Hohe der Produkisdule n. Ventil m Kann bei Gasen vemachidssigt werden
p1: Vordruck absolut dyn+stat. bar (a)

p2: Abstrémdruck absolut dyn-+stat. bar (a)

dp: Druckabfali Gber dem Ventil bar (a)

G: Massendurchflu@ kg/h

Berechnung einer Mischungs-Normdichte:

Normdichte 1 ;| nitogen iv] kg
Normdichte 2 : | oxigen v  kgm’
Nomdichte 3 : | argon v| kgim®
Normdichte 4 : |- vl kg
prozentualer Anteil 1: %
prozentualer Anteil 2: %
prozentualer Anteil 3: %
prozentualer Anteil 4: %
Normdichte Mischung : kgim®

Seite 1
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| AIR LIQUIDE ‘ Specification TAG-No..  PV48027
Calculation of Control (Butterfly-)Valves )
e Project-No.: K70101
Air Liquide AGS GmbH |5, 10 . ASU No. 9 KOSICE Page: of:
pressure liquids gases steam
gradient flow (m3/h) flow (kg/h) flow (m?¥/h) flow (kg/h) flow (kg/h)
beritical ——
% suboritica Qu_ [87T1 G_ [ T G . |2
: | E o = — / k= =\
2 I el o o 14 Y bLp'p2 814 Y Srhpp “AHnon \II b
2 k= o) f—— |k ——
g [rrerepi Y1000y Y100 R &p Q. 6 . [T 6 . [
"-?) ps s 21 l‘f",: -‘\ 9"*1-] I|I ———— kv: )___—‘Ill |I
§ oo £ 267p1 257p1 Y %, “Aoon Y pt
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
medium argon chemical density
gas symbol SN
. k 3
state liquid hu
hefium He 0,17848
standard density 1,7840 kg/m? argen Ar 1784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m¥h] 12,42 0,65 nitrogen N, 1,2504
oxigen [ 1,429
standard flow Qy [Nm?h] 9500,00 500,00 air 1,293
(0°C, 1,013 bar) carbon monoxid co 1,2505
charge pressure  p1 [bar] 23,00 23,00 '
(abs.) carbon dioxide co, 1,977
discharge pressure  p2 [bar] 22,50 22,50 sulfur dioxide 80, 2,931
(abs.) ammonia NH, 0,7718
pressure loss  Ap [bar] 0,50 0,50 ]
methane CH, 0,7175
mass flow G [kg/h] 16948,00 892,00 ethyne (acetylene))  CoH, 1,1715
ethene (ethylene) CoHy 1,2611
medium density  $1 [kg/m?] 1364,60 1364,60 ethane CaHe 1,355
absolute temp. T1[K] 93,00 93,00
(inlet side)
spec. volume V2 [m®/kg] 0,01 0,01
at p2 and t1
spec. volume  V* [m3kg] 0,02 0,02
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient
flash (%) no no no
Kv_flash
Kv_liquid 20,52 1,08
Kv_tot 20,52 1,08
travel (%) Tr.avel indication only depends on valves
(first give Kvs-valuel) 94,95 19,68 ‘f’it_r_'ﬁl o e
selected - Required Valve Size:
Kvs-value Kvs= 25,00 DN 50
valve type globe valve
0 | 12.10.2004 Méller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
EeAS LS 25.06.1997 *




] AR LIQUIDE‘ SpeC|f|cat|on TAG-No.. PV48027
Control Valve Characteristic .
. Project No.: K70101
Air Liquide AGS GmbH o, e ASU No. 8 KOSICE Page: of:
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0 12.10.2004 Moller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
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RV-, RL-Berechnung

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:26

Parameter Kurzbezeichnung Einheit
Volumendurchflufl v. Armatur Q m3/h
Norm-Volumendurchfluf} Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall (iber der Armatur dp bar (a)
Massendurchfluf G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs, Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg
Druckgefille: -
Fllssigkeiten: =

Volumendurchfluf® v. Armatur Q m3/h
Norm-Volumendurchfluf} Qy Nm3/h
Vordruck absolut pi bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall (iber der Armatur dp bar (a)
Massendurchflufl G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 v* m3/kg
Druckgefille: -
Flashantell:-

[Gesamt_Kv (Kv + Kv_flash) -

— R ———
Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit Fall 1
Stromungsgeschwindigkeit v [m/s]

Betriebsdichte Roh1 [kg/m3]

absolute Temperatur T1 K]

Temperatur T1+ 273 K [°C]

Normdurchflu® Qy [Nm3/h]

Betriebsdruck p1 [bar a]

Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrleitung

Seite 4



travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73| 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsbiatt

Kvs Kv Hub [%]
case 1 25,00 20,52 94,95
case 2 25,00 1,08 19,68
case 3 25,00

Hub KviKvs [%]
case 1 0,95 82,07
case 2 0,20 4,32
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(In(kvs/kv0)*Hub) Kv0 [%] In(kvs/kv0)

2,00 2] 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

cwerden.



| AIR LIQUIDE Specification TAG-No.. HV48050
E g Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B8 Globe [ Butterfly Designation: Combination with TAG-No.:
[] Cock [] Gate DISCHARGE LAR BACK UP PUMP
Rev| Rev.
1 Line - No. RL-48001 55 ] |Manufact. ! I Type I digital
2 | 5 |Equipment - No 56 max. allow. air pressure (g) 6 bar
3 § DN 50 PN 40 Material SST 57 E’ Input signal  open 20 mA bar
413 Flanges DIN EN 1092-1| Gasket Form B1 58 % Input signal  close 4 mA bar
5 Taps Material 59| & [[1 Explosion proof | Load | <400 Q
8 Medium ARGON 60
7 E Composition 61 l:]w Manufact. | Type |
8 | g |Normal density kg/m3 | 1,784 62 | 5 |Position [ open O close
9 | = [State inlet 4 liquid F:] gaseoud ] vaporous 63 %’ Switch type] [ contact [ inductive [1 pneumatic
10 State outlet X eq.inlet [ .. % vaporization 64 2 [State at end position | [1 on/alive {1 offidead
1] e Operation case| case 1 case 2 case 3 65|
12| £ |Flow Nms3h 18500 66@ {1 See specification solenoid valve
13 g P, (abs.) bar 23 67| o {Manufact. I Type 3/2-way
14] @ [P (abs.) bar 22 68| € |Power supply 24VDC Hz bar
15 'é Temperature t;| °C -180 69 ~§ without power X deaerated [ aerated
16 | @ |Operat. density | kg/m3 | 1364,6 70 % [ ] Explosion proof Power consumption <3 W
17 Border case min max 71|
18 _Uﬁv’) Allowed op. press. | bar (a) 41 72 X Pressure reducing station
19| & |Allowed op. temp. C -196 50 73 Air connections 1/4" {ube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. [ Type | 75| |1 Volume booster Type |
22 Design globe valve 76
23 Ky calculated 28,3 l Kvs | max 77| ¢ [£] Electric actuator [ 1 Level [ Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque Nmj|Moving time s
25 Seat mm | Actuator ratio Kys/Kva 79 § [ 1 Capacitor connection device ~ [] Tacho sensor
26 DN 50 PN 40 Material SST 80| < 1 Feedback transm[J4-20mA [ 2-wire [ 4-wire
27 Flanges DIN EN 1092-1] Gasket Form B1 81 Power supply \ 50 Hz
28 Inst. length mm 82 [ 1 with cold box hood acc. spec. SPO1DE02
29 Charact. 1 vDivDE2176 [] linear [qu.-% P op./cl. 83 Enclosure class of all accessory devices|  IP 65/ NEMA 4X
30| o | Seattype {1 single [J double[] three way 84 Cable glands
31 % Plug type |parabolic 85
32| E| Gasket [ metallichd soft Material | 86 FK Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [l Plating 87 L 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material S8T [J Plating 88 ] max. sound power level Ly acc. VOMA 24422 85 dB(A)
35 Plating material 89 [ 1 Indication of Ly in octave spectrum acc. VDMA 24422
36| |Kind of plating [1 chamfedd surface L[] full 90| P AD 2000-leaflet
37 Stuffing box B self adjusting l:l adjustable 91 " B4 Material certificate EN 10204 - 3.1.B
38 Stuffing box packing l PTFE 92 % ] EN 558/1 bzw. EN 12982 (Inst. Length)
39 1 Bellows B0 Extension A= mm 93] 2 B EN 12266/1, DIN 3230/5 (Leak Test)
40| | Coolingfins [ Seal gas connection 94 § X UVV-Gase
41 i ] Install. position (spindle axis to horizontal) 95 X UVV-Sauerstoff
42 96 [ 1 Packed acc. Standard 06271
43 Manufact. [ | Type | 97 D4 Indication of TAG - Nr. on the type plate
44 % pn.D el. {1 hydr. |Diaphragm areal cm? 98 CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 B¢ Design acc. Pressure Equipment Directive 97/23/EG
48 Valve without pneum. energy [] openl] hold & close 100
47| _ |Valve without electr. energy | [1 openl] hold X close 101
48 % Open way of 3 way valve without energy | 102
49 i; Spring ratef 1 0,2-1bar [ 0,42 bar 103 .
50| [ Handoperate [ top I 1ateral 104 5
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 |12.10.2004 Mbller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HV48050.xIs SPEZ13EN.XLS 04.12.2003




Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE

Projekt-Nr.: K70101

TAG-Nr.: HV48050

Stellgeréteart: globe valve
Datum 08.07.2005 12:13
Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein) 3721 Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u." einstelien)

argon hd - A7840 Stoffnormdichte
liquid L4 Cliguid Aggregatezustand
|
Einstellen der Stoffstromparameter
Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung
Verdampfung % 0 0 0
Qy: Normvolumenstrom mhiN. 18500
roh: Dichte vor dem Ventil kg/im® 1364,60 Betriebsdichte
T1: absolute Temperatur v. dem Ventil K 93
p1: Vordruck dynamisch| bar (a) 23,000 p1 fiir Rohrleitungsberechnung zugrundelegen
p2; Abstrémdruck dynamisch bar (a) 22,000
h1: Héhe der Produkiséule v. Ventil m Kann bei Gasen vemachlissigt werden
h2: Hohe der Produktsdule n. Ventil m Kann bei Gasen vernachldssigt werden
p1: Vordruck absolut dyn+stat. bar (a) 0,000
p2: Abstrdmdruck absolut dyn+stat. bar (a) 0,000 -
dp: Druckabfall iiber dem Ventil bar (a) e L
G: Massendurchfluf kg/h 000

Berechnung einer

Mischungs-Normdichte:

Normdichte 1 : | nitragen v| kg

Normdichte 2 : | oxigen v kgim’

Normdichte 3 : | argon vl  kg/m®

Normdichte 4 : |- v  kgim®

prozentualer Anteit 1: %

prozentualer Anteil 2: %

prozentualer Anteil 3: %

prozentualer Anteif 4: %

Nonmndichte Mischung : kgim® . boooo

Seite 1




HV4

. AIR LIQUIDE . Specification TAG-No.. HV48050
] " Calculation of Control (Butterfly-)Vaives _
Project-No.: K70101
Alr Liquide AGS GmbH o, e, ASU No. 8 KOSICE Page: of:
liquids gases steam
pressure
gradient flow (m3/h) flow (kg/h) flow (m%h) flow (kg/h) flow (kg/h)
[} subcritical ~ ;
‘_3 p2>E k‘_i 9"-&7] = Gﬁll || Tt . ‘I]Ii
% ap < _3‘_ o 14 Y Lptpz 514 "l," | FA PRI = "xﬂnou W Ap
S _‘.‘ e ———
§ [supercritica k=0 MY A
A Viaomap WIDDUFT=Ap Gy G Ti 6 . [
% P = k= _ _"\Ilfgnfr.] l":,-: - ky— — |{
5 |es “T 2571 267p1 g, gmnn g
SERVICE CONDITIONS S;?%%%ﬁ)o?fgigéis
medium argon chemical density
gas symbol SN
- kg/m?
state liquid 2 m.
helium He 0,17848
standard density 1,7840 kg/m?® argon Ar 1784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow @ [m3h] 24,19 nitrogen N, 1,2504
oxigen 0, 1,429
standard flow Qy[Nm3/h] 18500,00 air 1,293
(0°C, 1,013 bar) carbon monoxid co 1,2505
charge pressure p1 [bar] 23,00
(abs.) carbon dioxide co, 1,977
discharge pressure  p2 [har] 22,00 sulfur dioxide S0, 2,931
(abs.) ammonia NH, 0,7718
pressure loss  Ap [bar] 1,00
methane CHy 0,7175
mass flow G [kg/h] 33004,00 ethyne (acetylene))  C.H, 11715
ethene (ethylene) CoH, 1,2611
medium density  $1 [kg/m?] 1364,60 ethane C,He 1,355
absolute temp. T1 [K] 93,00
(inlet side)
spec. volume V2 [m3kg] 0,01
at p2 and tt
spec. volume  V* [m?/kg] 0,02
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient
flash (%) no no no
Kv_fiash
Kv_liquid 28,25
Kv_tot 28,25
travel (%) Tr.avel indication only depends on valves
(first give Kvs-valuel) 94,53 with
selected _ . Required Valve Size:
Kvs-value Kvs= 35,00 DN 50
valve type globe valve
0 29.07.2004 Moller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
S050 Calc. ALS

BPEZB0DE. ALY 25.08.1897




AIR LIQUIDE ‘ Specification TAG-No: HV48050
Control Valve Characteristic .
Project No.: K70101
Air Liquide AGS GmbH o/ o) ASU No. 9 KOSICE Page: o
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RV-, RL-Berechnung

Druckgefalle:

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:13

Parameter Kurzbezeichnung Einheit
Volumendurchfiu v. Armatur Q m3/h
Norm-Volumendurchfluf Qy Nm3/h
Vordruck absoliut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall (iber der Armatur dp bar (a)
Massendurchfluf G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg

lussigkeiten: =~

Volumendurchflufl v. Armatur
Norm-Volumendurchfiuy
Vordruck absolut
Abstrédmdruck absolut
Druckabfall Giber der Armatur
Massendurchfluf
Betriebsmitteldichte v. Armat.
Abs. Temperatur vor Armatur
Spez. Volumen bei p2, T1
Spez. Volumen bei p1/2, T1
Druckgefalle:

Q m3/h
QN Nm3/h
p1 bar (a)
p2 bar (a)
dp bar (a)
G kg/h
Roh1 kg/m3
T1 K
V2 m3/kg
v* m3/kg
e '?:‘;%Ysr_*!ﬁéh‘ P

[Gesamt KV (RV*KVFflash) —

'Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit Fall 1
Stréomungsgeschwindigkeit v [m/s]

Betriebsdichte Roh1 [kg/m3]

absolute Temperatur T K]

Temperatur T1+ 273K [°C]

Normdurchfluf® Qn [Nm3/h]

Betriebsdruck p1 [bar a]

Nennweite DN [mm)]

ARMAT.XLS Rechenformular Rohrleitung

Seite 4



travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case 1 35,00 28,25 94,53
case 2 35,00
case 3 35,00

Hub Kv/Kvs [%]
case 1 0,95 80,72
case 2 -1000,00 -1000,00
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht bendtigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(In(kvs/kv0)*Hub) KvO0 [%] In{kvs/kv0)

2,00 2| 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

‘werden.



| AIR LIQUIDE Specn‘lcatlon TAG - No.: HV48070
ﬂ " Control Valves
Project No.:  K70101
Air Liquide AGS GmbH o ASU No. 9 KOSICE
Project: Page: of:
Globe [J Butterfly Designation: Combination with TAG-No.:
[ Cock [] Gate RECYCLE LAR BACK UP PUMP
Rev.D
1 Line - No. RL-48004 55 %] |[Manufact. | | Type | digital
2 | § |Equipment - No 56 max. allow. air pressure (g) 6 bar
3 @ DN 50 PN 40 Material SST 57 § Input signal  open 20 mA bar
4|3 Flanges DIN EN 1092-1| Gasket Form B1 58 % Input signal  close 4 mA bar
5 Taps Material 59| & L] Explosion proof [ Load | <400 Q
6 Medium ARGON 60
7 | & |Composition 61 ] |Manufact. I Type |
8 § Normal density kg/m?3 I 1,784 62 J;:": Position [1 open ] close
9 | = [State inlet X liquid I:l gaseoud ] vaporous 63 % Switch type| [ contact  [] inductive [1 pneumatic
10 State outlet B eq.inlet [ .. %vaporization 64| £ [State at end position | [ on/alive 1 off/dead
11 @ Operation case| case 1 case 2 case 3 65) =
12| 2 [Flow Nm¥h| 18500 66 { 1 |1 See specification solenoid valve
13 g Py (abs.) bar 23 671 @ Manufact. I Type 3/2-way
4l g P, (abs.) bar 22 68| € |Power supply 24 VDC Hz bar
15 "g Temperature 1| °C -180 69 7§ without power [ 1 deaerated [J aerated
16 | 2 |Operat. density | kg/m3 | 1364,6 70 % [ 1 Explosion proof Power consumption <3 W
17 Border case min max 71| 9
18 % Allowed op. press. | bar (a) 41 72 FE Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tupe fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type | 75| [ Volume booster Type |
22 Design globe valve 76
23 Ky calculated 6,6 I Kys | 25 77( 8 [ 1 Electric actuator (] Level [ Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque Nm{Moving time s
25 Seat O mm | Actuator ratio Kys/Kys 79 § [ 1 Capacitor connection device ] Tacho sensor
26 DN 50 PN 40 Material SST 80| < [[] Feedback transm[ 1420 mA [ 2-wire 1 4-wire
27 Flanges DIN EN 1092-1| Gasket Form B1 81 Power supply \% 50 Hz
28 Inst. length mm 82 1 with cold box hood acc. spec. SP01DEQ2
29 Charact. [] voiwpE2176 [ linear Bbqu.-% [] op./cl. 83 Enclosure class of all accessory devices IP 65 / NEMA 4X
30 o | Seattype L 1 single [1 doublel] three way 84 Cable glands
31 % Plug type |parabolic 85
32| E| Gasket [] metallichll soft [Material | 86| X Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST J Plating 87 [ | Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [J Plating 88 %] max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 [ ] Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating [ chamfed ] surface  [J full 90| [P AD 2000-leaflet
37 Stuffing box ‘_X self adjusting D adjustable 91 ” X Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 % X EN 558/1 bzw. EN 12982 (Inst. Length)
39 (] Bellows Extension A= mm 93| 2 X EN 12266/1, DIN 3230/5 {Leak Test)
40| [ Coolingfins |1 Seal gas connection 94 § X UVV-Gase
41 L 1 Install. position (spindle axis to horizontal) 95 ] UVV-Sauerstoff
42 96| [! Packed acc. Standard 06271
43 Manufact. | | Type I 97 X Indication of TAG - Nr. on the type plate
44 i pn.D el. ] hydr. |Diaphragm areal cm? 98 I CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 B Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy [1 openl_1 hold B close 100
47| _ {Valve without electr. energy | L1 openl] hold ¥ close 101
48 % Open way of 3 way valve without energy l 102
49 :(3 Spring rate[ 1 0,2-1 bar [ 0,4-2 bar 103
50| 1 Handoperate [ top [ lateral 104] 5
51 Operation cycles 105 §
52 Moving time 108
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 112.10.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HV48070.xis SPEZ13EN.XLS 04122003




Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: HV48070
Stellgeréteart: globe valve
Datum 08.07.2005 12:13

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

Stoffstromnummer aus der Aspen Liste

|

(Bei Mischungsdichten zuerst Mischungs-Normdichte [siehe unten] berechnen,

und dann unter A11 "Mischung s.u.” einstellen)

argon hd 14,7840 Stoffnormdichte
liquid v liquid: Aggregatezustand
I
Einstellen der Stoffstromparameter
Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung
Verdampfung % 1,3 0 0
Qy: Normvolumenstrom m’f i.N. 18500
roh: Dichte vor dem Ventil kg/m® 1364,60 Betriebsdichte
T1: absolute Temperatur v. dem Ventil K 93
pt: Vordruck dynamisch bar (a) 23,000 p1 fiir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a) 1,630
h1: Hohe der Produkisdule v. Ventil m Kann bei Gasen vernachidssigt werden
h2: Hohe der Produktsdule n. Ventil m Kann bei Gasen vernachldssigt werden
p1: Vordruck absolut dyn+stat. bar (a)
p2: Abstrémdruck absolut dyn+stat. bar (a)
dp: Druckabfall Gber dem Ventil bar (a)
G: Massendurchilu® kg/h

Berechnung einer Mischungs-Normdichte:

Normdichte 1 : | nitrogen *{ kgim®
Normdichte 2 : | oxigen v kg/m®
Normdichte 3 : | argon v{ kg/m®
Normdichte 4 : |- v| kg’
prozentualer Anteil 1. %
prozentualer Anteil 2: %
prozentualer Anteil 3. %
prozentualer Anteii 4: %
Normdichte Mischung : kg/m®

Seite 1




L AIR LIQUIDE Specification TAG-No.. HV48070
" Calculation of Control (Butterfly-)Valves _
Project-No.: K70101
Air Liquide AGS GmbH 5, . ASU No. 9 KOSICE Page: of:
liquids gases steam
pressure
gradient flow (m%/h) flow (ka/h) flow (m°/h) flow (kg/h) flow (kg/h)
EN R Qo [T 6. [T 6 . [v2
> pe = b= — / k= —" b = 'I‘ —_
2 . E —— 614 Y Lipp 514 \/5‘ shppz | oo 4
< e B - A2 oo\ A
“6 ap Z ) A _“'. ?‘ . G “\ ~ I 1 ! 100 4]
c —f = O | % T
g [pupercritica ¥ 100074y VI000°21" &p G — G T 6 . [z
® F','l 4 = I.-" _ - ’] .y L - ) o P
3 2 W ‘-.\,n 85T | k= ! k,= — \—
5 e & 257p a5t 9, oo J P
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
R density
medium argon chemical
gas symbol SN
L kg/m?
state liquid 2T
helium He 0,17848
standard density 1,7840 kg/m? argen Ar 1784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m3h] 23,87 nitrogen N, 1,2504
oxigen 0, 1,429
standard flow Qy [Nm?/h} 18500,00 air 1,203
(0°C, 1,013 bar) carbon monoxid CO 1,2505
charge pressure p1 [bar] 23,00
(abs.) carbon dioxide co, 1,877
discharge pressure  p2 [bar] 1,63 sulfur dioxide SO, 2,931
(abs.) ammonia NH, 0,7718
pressure loss  Ap [bar] 21,37
methane CH, 0,7175
mass flow G [kg/h] 33004,00 ethyne (acetylene)}  C,H, 1,1715
ethene (ethylene) CoHy 1,2611
medium density $1 [kg/m?] 1364,60 ethane CoHe 1,355
absolute temp. T1 [K] 93,00
(inlet side)
spec. volume V2 [m*/kg] 0,12
at p2 and t1
spec. volume  V* [m¥kg] 0,02
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient supercritical
flash (%) 1,30 no no
Kv_flash 0,52
Kv_liquid 6,03
Kv_tot 6,56
travel (%) Travel indication only depends on valves
(first give Kvs-valuel) 65’79 ‘ﬂtﬁ“ e e
selected - Required Valve Size:
Kvs-value Kvs= 25,00 DN 50
valve type globe valve
0 | 29.07.2004 Mélier Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HVABE T At ALS
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| AIR LIQUIDE l Specification TAG-No: HV48070
A. Control Valve Characteristic .
. Project No.: K70101
Air Liquide AGS GmbH |5, o). ASU No. 9 KOSICE Page: of:
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RV-, RL-Berechnung

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:13

Parameter Kurzbezeichnung Einheit
Volumendurchflufl v. Armatur Q m3/h
Norm-Volumendurchflufl Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstromdruck absolut p2 bar (a)
Druckabfall {iber der Armatur dp bar (a)
Massendurchflufl G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg
Druckgefalle: -
Flsslokeler: = = =0 0 TRk
VolumendurchfluB v. Armatur Q m3/h
Norm-Volumendurchflufl Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstromdruck absolut p2 bar (a)
Druckabfall tiber der Armatur dp bar (a)
Massendurchfiufl G kg/h
Betriebsmitteldichte v. Armat. Roht kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 v* m3/kg
Druckgefille: -
Flashanteil: " Kuflash=

[Gesami_Kv(Kv+*Kv_flash)

[Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit Fall 1
Strdmungsgeschwindigkeit \ [m/s]

Betriebsdichte Roh1 [kg/m3]

absolute Temperatur T1 K]

Temperatur T1+273K [°C]

Normdurchfluf Qy [Nm3/h]

Betriebsdruck p1 [bar a]

Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrlsitung

Seite 4



travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case 1 25,00 6,56 65,79
case 2 25,00
case 3 25,00

Hub KviKvs [%]
case 1 0,66 26,23
case 2 -1000,00 -1000,00
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kv0*EXP(In(kvs/kv0)*Hub) KvO0 [%] In(kvs/kv0)

2,00 2| 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

:werden.



| AIR LIQUIDE Specification TAG-No.. PV49020
E " Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B4 Globe [1 Butterfly Designation: Combination with TAG-No.:
[ Cock [0 Gate GAR TO CUSTOMER
Rev} Rev.m
1 Line - No. R-48033 555 [Manufact. | | Type | digital
2 | § |Equipment - No 56 max. allow. air pressure (g) 6 bar
s|S[ DN [ 50 | PN | 40 | Material SST 57| & [Input signal open 20 mA bar
4|3 Flanges DIN EN 1092-1] Gasket Form B1 58 :% Input signal  close 4 mA bar
5 Taps Material 59| & 1 Explosion proof | Load | <400 Q
6 Medium ARGON 60
7 | € {Composition 61 4 |Manufact. } Type |
8 % Normal density kg/m3 ] 1,784 62 % Position ] open B close
9 | = |State inlet (] liquid PO gaseoud ] vaporous 63 | ' |Switch type| [] contact ®  inductive [0 pneumatic
10 State outlet B4 eq. inlet ] ... % vaporization 64 E State at end position l [ onsalive [1 off/dead
1] e Operation case| case 1 case 2 case 3 65| =
12| £ [Flow Nm3/h 240 400 66 ) [ ] See specification solenoid valve
13 § P, (abs.) bar 21,05 21,05 671 o [Manufact. | Type 3/2-way
14 § P, (abs.) bar 21 21 68| S [Power supply 24 VDC Hz bar
15 é Temperature t,} °C 2 2 69 7§ without power %) deaerated [1 aerated
16 { 2 |Operat. density | kg/m? 37,38 37,38 70|29 [ 1 Explosion proof Power consumption <3 W
17 Border case min max 71| P
18 % Allowed op. press. | bar (a) 41 72 @ Pressure reducing station
19| & [Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. C -25 40 74 Air tube material stainl. steel
21 Manufact. [ Type | 75| [ Volume booster Type |
22 Design globe valve 76
23 Ky calculated 17 [ Kys | 35 77| 8 [ Electric actuator [ Level [} Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque NmjMoving time ]
25 Seat § mm | Actuator ratio Kys/Kya 79 gg [ 1 Capacitor connection device  [[] Tacho sensor
26 DN 50 PN 40 Material SST 80| < [] Feedback transm[14-20mA [] 2-wire [] 4-wire
27 Flanges DIN EN 1092-1 Gasket Form B1 81 Power supply \ 50 Hz
28 Inst. length mm 82 1 with cold box hood acc. spec. SPO1DE0O2
29 Charact. ] vowbe2176 [ finear Bkqu.-% [ op./cl. 83 Enclosure class of all accessory devices 1P 65 / NEMA 4X
30| ., | Seattype [1 single [ double[] three way 84 Cable glands
31 % Plug type |parabolic 85
32| E| Gasket [] metallich soft |Material I 86 i Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST 1 Plating 87 ] Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material S§ST [1 Plating 88 DU max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 [ 1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating l:] chamfer 1 surface L1 full 90 AD 2000-leaflet
37 Stuffing box B self adjusting D adjustable 91 ” D Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 % D0 EN 558/1 bzw. EN 12982 (Inst. Length)
39| [ Bellows Extension A= mm 93| P EN 12266/1, DIN 3230/5 (Leak Test)
46 |1 Coolingfins |1 Seal gas connection 94 § X UVV-Gase
41 L] Install. position (spindle axis to horizontal) 95 ] UVV-Sauerstoff
42 96| [ Packed acc. Standard 06271
43 Manufact. | | Type I 97 X Indication of TAG - Nr. on the type plate
44 X pn.D el. (] nydr. [Diaphragm areal cm? 98 B CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 B Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy L1 openl_1 hold Xl close 100
47| _ |Valve without electr. energy I 3 openbt] hold B4 close 101 -solenoid valve must be suitable for
48 *§' Open way of 3 way valve without energy | 102 safety shut-down circuits (acc. IEC 61511-SIL 3)
4915 Springratef 1 02-1bar [J 0,4-2 bar 103 ,
50/ [l Handoperate [ top O tateral 104] 5
51 Operation cycles 105 E
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 40 bar 108
0 }12.10.2004 Méller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
PV49020.xis SPEZ13EN.XLS 04.12.2003



Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: PV49020
Stellgerdteart: globe valve
Datum 08.07.2005 12:26

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

3830

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u." einstellen)
I

argon - 14,7840 ¢ Stoffnormdichte

gaseous v| ‘gaseous: Aggregatezustand

Einstellen der Stoffstromparameter

Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung

Verdampfung % 0 0 0

Qu: Normwolumenstrom m’hi.N. 240 400

roh: Dichte vor dem Ventil kg/m® 37,38 37,38 Betriebsdichte

T1: absolute Temperatur v. dem Ventil K 275 275

p1: Vordruck dynamisch) bar (a) 21,050 21,050 p1 fiir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a) 21,000 21,000

h1: Héhe der Produkiséule v. Ventil m Kann bei Gasen vernachidssigt werden
h2: Hohe der Produktséule n. Ventil m Kann bei Gasen vemachléssigt werden
p1: Vordruck absolut dyn-+stat. bar@) | -21.0500 | &

p2: Absirémdruck absolut dyn+stat, bar (a) | 21,000:

dp: Druckabfall tiber dem Ventii bar (@ | 005

G: Massendurchflut kg/h - 428460

Berechnung einer Mischungs-Normdichte:

Normdichte 1 : | nitrogen vl kgm®
Normdichte 2 ; | oxigen v|  kgim’
Normdichte 3 : | argon v| kg/m®
Normdichte 4 : |- w| kg/m®
prozentualer Anteil 1: %
prozentualer Anteil 2: %
prozentualer Anteil 3: %
prozentualer Anteil 4: %
Normdichte Mischung : ka/m®

Seite 1




L AIR LIQUIDE Specification TAG-No.: PV49020

E Calculation of Control (Butterfly-)Valves ,
Project-No.: K70101
Alr Liquide AGS GmbH o e, ASU No. 9 KOSICE Page: of:
liquids gases steam
pressure
gradient flow (m3/h) flow (kg/h) flow (m3h) flow (kg/h) flow (kg/h)
g [seortca el NS o . [V2
© - -
S ey k= — 1 k= — k= —— ;
g |ue & o & 514 \f Lptpz £14 43 7hpp2 “ooo ¥ Ap
‘s = - M . ~
k=l J——— |k ———
=~ oo o “ ¢ ¢ -
g [reerepe V1000 &p DD Ap W — G T G . [ &
.é p 21 k= —\"-.fl ST k= __'\, —_ k, = _‘I'g R
3 foeo & 257p1 2571 Y %, “oon Yo pd
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
. density
medium argon chemical
gas symbol SN
kgim®
state gaseous —
helium He 0,17848
standard density 1,7840 kg/m? argon Ar 1.784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m3h] 11,45 19,09 nitrogen Nz 1,26504
oxigen Q, 1,429
standard flow Qy [Nm?/h] 240,00 400,00 air 1,293
(0°C, 1,013 bar) carbon monoxid co 1,2505
charge pressure  p1 [bar] 21,05 21,05 i
(abs.) carbon dioxide co, 1,977
discharge pressure  p2 [bar] 21,00 21,00 sulfur dioxide 80, 2,931
(abs.) ammonia NHy4 0,7718
pressure loss  Ap [bar] 0,05 0,05 ) »
methane CH, 0,7175
mass flow G [kg/h] 428,16 713,60 ethyne (acetylene))  C,H, 1,1715
ethene (ethylene) C.H, 1,2611
medium density §1 [kg/m?] 37,38 37,38 ethane CoHs 1,355
absolute temp. T1 [K] 275,00 275,00
(inlet side)
spec. volume V2 [m*/kg] 0,03 0,03
at p2 and t1
spec. volume  V* [m®/kg] 0,05 0,05
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient subcritical subcritical
flash (%)
Kv_flash
Kv_liquid
Kv_tot 10,09 16,82
travel (%) szavel indication only depends on valves
(first give Kvs-valuel) 68,21 81,27 ‘f"ﬂt.'?_, N e
selected - Required Valve Size:
Kvs-value Kvs= 35,00 DN 80
valve type globe valve
0 | 12.10.2004 Mélier initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
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RV-, RL-Berechnung

Druckgefalle:

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:26

Parameter Kurzbezeichnung Einheit
Volumendurchfluf v. Armatur Q m3/h
Norm-Volumendurchflufl Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall tiber der Armatur dp bar (a)
Massendurchflufl G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 v* m3/kg
Druckgefille: -
Volumendurchfluf® v. Armatur Q m3/h
Norm-Volumendurchfiufd Qp Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut - p2 bar (a)
Druckabfall Giber der Armatur dp bar (a)
Massendurchfluf} G ka/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg

rlashantell:

[Gesami_Kv (Kv® Kv_flash)

'Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzhezeichnung Einheit Fall 1
Strémungsgeschwindigkeit v [m/s]

Betriebsdichte Roh1 [kg/m3]

absolute Temperatur T1 K]

Temperatur T1+273 K [°C]

Normdurchfiufy Qu [Nm3/h]

Betriebsdruck p1 [bar a]

Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrieitung

Seite 4



travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case 1 35,00 10,09 68,21
case 2 35,00 16,82 81,27
case 3 35,00

Hub Kv/Kvs [%]
case 1 0,68 28,84
case 2 0,81 . 48,06
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(in(kvs/kvO)*Hub) Kv0 [%] In(kvs/kv0)

2,00 2| 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

s werden.



| AIR LIQUIDE Specification TAG-No.. PV62005
. Control Valves
Project No.:  K70101
Air Liquide AGS GmbH - ASU No. 9 KOSICE
Project: Page: of:
Bl Globe [] Butterfly Designation: Combination with TAG-No.:
] Cock [ Gate LOX TANK BLOW OUT
Rev.;"ﬁy I Rev.
1] [tine - No. 100 O-62009 ZB10C1 55 [ [Manufact. | [ Type | digital
2 | 5 [Equipment - No 56 max. allow. air pressure (g) 6 bar
3 "§ DN 100 PN 10 ' | Material SST 57 § Input signal  open 20 mA bar
4135 Flanges DIN EN 1092-1| Gasket Form B1 58 % Input signal  close 4 mA bar
5 Taps Material 59| £ ] Explosion proof | Load | < 400 Q
6 Medium OXYGEN 80
7 | £ {Composition 81 ] [Manufact. | Type |
8 é Normal density kg/im | 1,429 62 % Position [ open ] close
9 | = |State inlet [1 liquid [P gaseoud] vaporous 63 % Switch type| [J contact [ inductive [J pneumatic
10 State outlet D eq.inlet 1 .. % vaporization 64 | E [State at end position | [ on/alive [ off/dead
1] e Operation case| case 1 case 2 case 3 65|
12| 2 [Flow Nma/h 500 250 661 [ See specification solenoid valve
13 % P, (abs.) bar 1,05 1,05 67 | @ [Manufact. | Type 3/2-way
1l g P, (abs.) bar 1,01 1,01 681 ¥ |Power supply 24 VDC Hz bar
15 é Temperature 4| °C -50 -50 69 1—83- without power [ 1 deaerated [] aerated
16 | ¢ |Operat. density | kg/m3 1,84 1,84 70[2 [ 1 Explosion proof Power consumption <3 w
17 Border case min max 71| 9
18 _% Allowed op. press. | bar (a) 11 72 Fﬂ Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material staini. steel
21 Manufact. | Type | 75] [ Volume booster Type |
22 Design globe valve 76
23|  |Kycalculated 89,1 | Kis | 160 77| ¢ [ _Electric actuator [] Level [ Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque NmjMoving time s
25 Seat ¢ mm | Actuator ratio Kvs/Kva 79 § ] Capacitor connection device ] Tacho sensor
26 DN 100 PN 10 Material SST 80| <[] Feedback transm[J4-20mA [ 2-wire [] 4-wire
27 Flanges DIN EN 1092-1] Gasket Form B1 81 Power supply \4 50 Hz
28 Inst. length mm 82| [J with cold box hood acc. spec. SPO1DEO2
29 Charact. ] vbivoe2176 [ linear Bbqu.-% [] op./cl. 83 Enclosure class of all accessory devices IP 85/ NEMA 4X
30| , | Seattype [[] single [J double[] three way 84 Cable glands
31 % Plug type [parabolic 85
32] E| Gasket [ 1 metallichll soft [Material | 86 X Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST O Piating 87 ] Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material 88T [J Plating 88 DX max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 [ 1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating l:l chamfel 1 surface T ful 90 B¢ AD 2000-leaflet
37 Stuffing box m self adjusting ’___] adjustable 91 B Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 é D EN 558/1 bzw. EN 12982 (Inst. Length)
39| {1 Bellows P Extension A= mm 93| 2 P EN 12266/1, DIN 3230/5 (Leak Test)
40 [ 1 Cooling fins [ 1 Seal gas connection 94 § X UVV-Gase
41 [ ] Install. position (spindie axis to horizontal) 95 X UVV-Sauerstoff
42 96 [ 1 Packed acc. Standard 06271
43 Manufact. | [ Type | 97| & Indication of TAG - Nr. on the type plate
44| [ pn.[1 el [[] hydr. |Diaphragm areal cm? 98| [ CE-marking and GE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 B Design acc. Pressure Equipment Directive 97/23/EG
46|  |Valve without pneum. energy [] openl ] hoid 8 close 100
47| _ [valve without electr. energy [ L1 openl] hold & close 101
48 % Open way of 3 way valve without energy | 102
29| 8 Springrate{ 1 0,2-1bar L[] 0,4-2 bar 103
< R
50| {1 Handoperate [1 top ! lateral 104 5
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107,
54 at APmax = 1 bar 108
0 ]10.08.2004 Méller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
PV62005.xls SPEZ13EN.XLS 04.122003




Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: PV62005
Stellgeréteart: globe valve
Datum 08.07.2005 12:26

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung
Stoffstrom-Nummer (Armatur ein) Stoffstromnummer aus der Aspen Liste
(Bei Mischungsdichten zuerst Mischungs-Normdichte [siehe unten] berechnen,
und dann unter A11 "Mischung s.u." einstellen)
oxigen v Stoffnormdichte
gaseous h 4 Aggregatezustand
Einstellen der Stoffstromparameter
Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung
Verdampfung % 0 0 9]
Qy: Normvolumenstrom MR i.N, 500 250
roh: Dichte vor dem Ventl kgim® 1,84 1,84 Betriebsdichie
T1: absolute Temperatur v. dem Ventil K 220 220
p1: Vordruck dynamischl bar (a) 1,050 1,050 p1 fir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a) 1,013 1,013
h1: Héhe der Produktséule v. Ventil m Kann bei Gasen vernachldssigt werden
h2: Héhe der Produktsule n. Ventil m Kann bei Gasen vernachldssigt werden
p1: Vordruck absolut dyn+stat. bar (a) | o
p2: Abstrémdruck absolut dyn+stat. bar (a)
dp: Druckabfall Gber dem Ventit bar (a)
G: Massendurchflu kg/h

Bereéhnung einer Mischungs-Normdichte:

| Normdichte 1 : | nitrogen v  kgm’
Normdichte 2 : | oxigen |  kg/m®
Normdichte 3 : | argon v| kg/im®
Normdichte 4 : |- v|  kgim’
prozentualer Anteil 1: %
prozentualer Anteil 2: %
prozentualer Anteil 3: %
prozentualer Anteil 4: %
Normdichte Mischung : kgim®

Seite 1




| AIR LIQUIDE Specification TAG-No.. PV62005
ﬂ " Calculation of Control (Butterfly-)Valves ,
Project-No.: K70101
Air Liquide AGS GmbH o e . ASU No. 9 KOSICE Page: o
pressure liquids gases steam
gradient flow (m¥h) flow (kg/h) flow (m*h) flow (kg/h) flow (kg/h)
% Schr‘S?a‘ K Qy - 9144’1—1 G - ||'_T_|— £} W
AR ==\ f k= ——
% apos % o1 G a14 Y hp¥i 514 K\fﬁ‘,‘*ﬂ [V "mﬁ ooo Yy Ap
2 o L L\!—-— k= ———
£ S ooodp WI00TE1" &p Qe — o T G o [
T;; = 321 "':F ".II 9“#]- 1 _\Il "':/ = | /
5 e 267p1 Y i Y 8, Vioon Y pi
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
medium oxigen chemical density
gas symbol SN
kg/m?
state gaseous i
helium He 0,17848
standard density 1,4290 kg/m? argen Ar Lred
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m®/h}] 388,32 194,16 nitrogen N, 1,2504
oxigen 0O, 1,429
standard flow Qy [Nm?h] 500,00 250,00 air 1,293
(0°C, 1,013 bar) ‘ carbon monoxid CcO 1,2505
charge pressure p1 [bar] 1,05 1,05 ) B
(abs.) carbon dioxide CO, 1,977
discharge pressure  p2 [bar] 1,01 1,01 sulfur dioxide SO, 2,931
(abs.) ammonia NHy4 0,7718
pressure loss  Ap [bar] 0,04 0,04
methane CH, 0,7175
mass flow G [kg/h] 714,50 357,25 ethyne (acetylene)]  C.H, 1,1715
ethene (ethylene) C,H, 1,2611
medium density  S1 [kg/m?] 1,84 1,84 ethane CoHe 1,355
absolute temp. T1 [K] 220,00 220,00
(inlet side)
spec. volume V2 [m¥kg] 0,56 0,56
at p2 and t1
spec. volume  V* fm3/kg] 1,09 1,09
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient subcritical subcritical
flash (%)
Kv_flash
Kv_liquid
Kv_tot 89,09 44 54
travel (%) Travel indication only depends on valves
(first give Kvs-value!) 85,03 67,31 ‘fv'_t_r_‘_l o e
selected - Required Valve Size:
Kvs-value Kvs= 160,00 DN 100
valve type globe valve
0 | 29.07.2004 Méller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
Zis SR AR “BPEZB0DE. XLS 25.08.1597
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RV-, RL-Berechnung

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:26

Parameter Kurzbezeichnung Einheit
Volumendurchfluf v. Armatur Q m3/h
Norm-Volumendurchfluf} Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall {iber der Armatur dp bar (a)
Massendurchfluf G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 - m3/kg
Spez. Volumen bei p1/2, T1 v* m3/kg

Druckgefalle: -

Gasetinl it

Volumendurchfluf v. Armatur Q m3/h
Norm-Volumendurchflu Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstromdruck absolut p2 bar (a)
Druckabfall liber der Armatur dp bar (a)
Massendurchflufl G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur _ T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T v* m3/kg
Druckgefille: - ubcritical

[Gesamt_Kv (Kv * Kv_flash) _

'Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit Fall 1
Stromungsgeschwindigkeit Y [m/s]

Betriebsdichte Roh1 [ka/m3]

absolute Temperatur T1 [K]

Temperatur T1+273K [°C]

Normdurchfiufl Qy [Nm3/h}

Betriebsdruck [sX [bar a]

Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrleitung

Seite 4



travel -10% equ. % +10% ~10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00
Kv und Kvs-Werte aus dem Berechnungsblatt
Kvs Kv Hub [%]

case 1 160,00 89,09 85,03

case 2 160,00 44,54 67,31

case 3 160,00
Hub Kv/Kvs [%]

case 1 0,85 55,68

case 2 0,67 27,84

case 3 -1000,00{ ~ -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(In(kvs/kv0)*Hub) Kv0 [%] In(kvs/kv0)

2,00 2| 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

‘werden.




| AIR LIQUIDE Specification TAG-No.: PV62040
E . Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B Globe [l Butterfly Designation: Combination with TAG-No.:
[J Cock [] Gate PRESSURE BUILD UP LOX TANK
Rev| Rev.
1| tine - No. 25 OL-62006 ZB25C1 55 ] [Manufact. | | Type | digital
2 | 5 |Equipment - No 56 max. allow. air pressure (g) 6 bar
3 § DN 25 PN 25 Material SST 57 § Input signal  open 20 mA bar
4|3 Flanges DIN EN 1092-1| Gasket Form B1 58 :«% Input signal  close 4 mA bar
5 Taps Material 59| £ [J Explosion proof | Load | < 400 Q
6 Medium OXYGEN 60
7 | & [Composition 61 [ |Manufact. [ Type |
8 | § [Normal density kg/m® | 1,429 62| 5 |Position | [ open [J close
9 | = |State inlet X liquid [1 gaseoud ] vaporous 63 g Switch type| [ contact [ inductive [J pneumatic
10 State outlet D eq.inlet ] ... % vaporization 64| E State at end position | [J on/alive [1 off/dead
11| e Operation case} case 1 case 2 case 3 65| =
12| £ |Flow Nméh 120 120 66 |1 [ See specification solenoid valve
13 g P, (abs.) bar 1,32 3 67 | © [Manufact. | Type 3/2-way
e P, (abs.) bar 1,01 1,01 68| © |Power supply 24VDC Hz bar
15 'g Temperature 1] °C -182,2 -182,2 69 7§ without power D deaerated ] aerated
16| ¥ |Operat. density | kg/m3 | 1141,2 1141,2 70 % [ 1 Explosion proof Power consumption <3 w
17 Border case min max 71| D
18 § Allowed op. press. | bar (a) 26 72 Fﬂ Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact, | Type | 75] [ Volume booster Type |
22 Design globe valve 76
23 Ky calculated 0,34 | Kvs | 1,0 77| $ [ Electric actuator L 1 Level [1 Pushdrive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque Nm|Moving time s
25 Seat 0 mm | Actuator ratio Kys/Kvr 79 § [ 1 Capacitor connection device [ Tacho sensor
26 DN 25 PN 25 Material SST 80| < [ Feedback transmL 1420 mA L] 2-wire 3 4-wire
27 Flanges DIN EN 1092-1] Gasket Form B1 81 Power supply \Y 50 Hz
28 Inst. length mm 82 {1 with cold box hood acc. spec. SPO1DE02
29 Charact. {1 voiwbeE2176 [ finear Bbqu.-% [ op./cl. 83 Enclosure class of all accessory devices IP 65 / NEMA 4X
30| o, | Seattype [[] single [0 doubte[] three way 84 Cable glands
31 é Plug type |parabolic . 85
32| E| Gasket [1 metallichll soft |Material | 86 X Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [0 Plating 87 [ 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [ Plating 88 D0 max. sound power level Ly acc. VOMA 24422 85 dB(A)
35 Plating material 89 [ 1 Indication of Ly, in octave spectrum acc. VDMA 24422
36 Kind of plating D chamfed 1 surface LI ful 90 D AD 2000-leaflet
37 Stuffing box B self adjusting D adjustable 91 " O Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 % 4 EN 558/1 bzw. EN 12982 (Inst. Length)
39 [ | Bellows ﬁ Extension A= mm 93 »(-:’ X EN 12266/1, DIN 3230/5 (Leak Test)
40! [ Coolingfins |1 Seal gas connection 94 § X UVV-Gase
41 [ ] install. position (spindle axis to horizontal) 95 X UVV-Sauerstoft
42 96 [ ] Packed acc. Standard 06271
43 Manufact. I | Type | 97 X Indication of TAG - Nr. on the type plate
44| P pn.J e. [J hydr [Diaphragm aredl cmz2 98| |Xl CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel l mm 99 B Design acc. Pressure Equipment Directive 97/23/EG
48 Valve without pneum. energy [1 openl] hold B4 close 100
47| _ [Valve without electr. energy | [J openld hoid M close 101
48 % Open way of 3 way valve without energy | 102
19| 8 Spring rate[ 1 0,2-1 bar [l 0,4-2 bar 103
< g
50| {1 Handoperate [ top [ lateral 104] 5
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 25 bar 108
0 |[10.08.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
PV62040.x15 SPEZI13EN.XLS 04.12.2003




Eingabedaten

Eingabedaten ASU No. 9 KOSICE
K70101
PV62040
globe valve
Datum 08.07.2005 12:26

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

Stoffstromnurmmer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichie

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u.” einstellen)
I ]

oxigen e 71,4290 Stoffnormdichte
liquid - :liquid Aggregatezustand
I
Einstellen der Stoffstromparameter
Parameter Einheit Fall 2 Bemerkung
Verdampfung % 0
Qy: Normvolumenstrom mhiN. 120
roh: Dichie vor dem Ventil kg/im® 1141,20 Betriebsdichte
T1: absolute Temperatur v. dem Ventil K
p1: Vordruck dynamischl bar {(a) p1 flir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a)
h1: Héhe der Produkiséule v. Ventil m Kann bei Gasen vernachldssigt werden
h2: Héhe der Produktsdule n. Ventil m Kann bei Gasen vernachléssigt werden
p1: Vordruck absolut dyn+stat. bar (a)
p2: Abstrémdruck absolut dyn+stat. bar (a)
dp: Druckabfall tiber dem Ventil bar (a)
G: Massendurchfiu kg/h

Berechnung einer Mischungs-Normdichte:

|

Normdichte 1 ; | nitrogen vl  kgim®
Normdichte 2 : | oxigen vl  kgim®
Normdichte 3 ; | argon v| kgm®
Normdichte 4 : |- v kgim®
prozentualer Anteil 1: %
prozentualer Anteil 2: %
prozentualer Antell 3: %
prozentualer Anteil 4: %
Normdichte Mischung : kg/im®

Seite 1
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| AIR LIQUIDE | Specification TAG-No.: PV62040
ﬂ n Calculation of Control (Butterfly-)Valves _
Project-No.: K70101
Air Liquide AGS GmbH |5, ;0 ASU No. 9 KOSICE Page: of:
pressure liguids gases steam
gradient flow (m?/h) flow (kg/h) flow (m3/h) flow (kg/h) flow (kg/h)
§ subcriéica! Q. g T G T o o
g p2 > = k= \ k= ——-—_llll K= — ™
< e E- "'_S‘_1— G 514 Lpp2 a14 Y5 A pps oo \l A
E - k,= a:'*, ."—— k= e
g [ V1000045 WI0DI31* 4p Qu G o [T S
B ke — /%t | k= \ / — | k=—=" /——
5 |eeo £ 2571 2watpt W9, Mdoon Y
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
. . density
medium oxigen chemical
gas symbol SN
- kgim?
state liquid e
helium He 0,17848
standard density 14290  kg/m? argon Ar 1,784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m3h] 0,15 0,15 nitrogen N, 1,2504
oxigen O, 1,429
standard flow Qy [Nm?*h] 120,00 120,00 air 1,293
(0°C, 1,013 bar) carbon maonoxid co 1,2505
charge pressure  p1 [bar] 1,32 ‘3,00 '
(abs.) carbon dioxide co, 1,977
discharge pressure  p2 [bar} 1,10 1,10 sulfur dioxide S0, - 2,931
(abs.) ammonia NH, 0,7718
pressure loss  Ap [bar] 0,22 1,90
methane CHy 0,7175
mass flow G [kg/h] 171,48 171,48 ethyne (acetylene))  C,H, 1,1715
ethene (ethylene) CoHy 1,261
medium density 41 [ka/m?] 1141,20 1141,20 ethane CoHs 1,355
absolute temp. T1[K] 90,80 90,80
(inlet side)
spec. volume V2 [m¥kg] 0,21 0,21
at p2and {1
spec. volume  V* [m%/kg] 0,36 0,16
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient
flash (%) no no no
Kv_flash
Kv_liquid 0,34 0,12
Kv_tot 0,34 0,12
travel (%) Tr.avel indication only depends on valves
(first give Kvs-valuel) 60,35 33,00 ‘f"_t.h_l o e
selected _ Required Valve Size:
Kvs-value Kvs= 1,60 DN 25
valve type globe valve
0 | 29.07.2004 Méller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
2080, CalC. ALS

= BPEZE0DE.XLS 25.08.1807
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RV-, RL-Berechnung

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:26

Parameter Kurzbezeichnung Einheit
Volumendurchfluf® v. Armatur Q m3/h
Norm-Volumendurchfiuf Qpn Nm3/h
Vordruck absolut p1 bar (a)
Abstromdruck absolut p2 bar (a)
Druckabfall iiber der Armatur dp bar (a)
Massendurchflufl G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 v m3/kg

Druckgefille: -

Flussigkeiten:

VolumendurchfluB® v. Armatur Q m3/h
Norm-Volumendurchfluf} Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall (iber der Armatur dp bar (a)
Massendurchfluf® G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg

Druckgefille: -

Flashanteil:: = =

[Gesamt Kv (Kv + Kv_flash)

[Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit Fall 1
Stromungsgeschwindigkeit v [m/s]

Betriebsdichte Roh1 [kg/m3]

absolute Temperatur T1 K]

Temperatur T1+273 K [°C]

Normdurchflufy Qn [Nm3/h]

Betriebsdruck pi [bar a]

Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrleitung

Seite 4



travel -10% equ. % +10% -10% lin, +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case i 1,60 0,34 60,35
case 2 1,60 0,12 33,00
case 3 1,60

Hub KviKvs [%]
case 1 0,60 21,20
case 2 0,33] . 7,27
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(In{kvs/kv0)*Hub) Kv0 [%] In(kvs/kv0)

2,00 2| 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

s werden.



| AIR LIQUIDE Specification TAG-No.: HV62051
E " Control Valves
Project No.:  K70101
Air Liquide AGS GmbH , ASU No. 9 KOSICE
Project: Page: of:
Bd Globe [ Butterfly Designation: Combination with TAG-No.:
[] Cock [ Gate SUPPLY LOX-TANK
Rev. lRev.D
1 Line - No. 50 OL-61102 ZB10C1VIi 55 ] |Manufact. | Type | digital
2 | 5 |Equipment - No 56 max. allow. air pressure (g) 6 bar
3 E DN 50 PN 10 Material SST 57 ?g Input signal  open 20 mA bar
4|3 Flanges DIN EN 1092-1] Gasket Form B1 58 :% Input signal  close 4 mA bar
5 Taps Material 59| £ ] Explosion proof | Load | < 400 Q
6 Medium OXYGEN 60
7 | £ |Composition 61 ] |[Manufact. I Type |
8 % Normal density kg/me | 1,429 62 -EZS Position | J open [ close
9 | = |State inlet X liquid |1 gaseoud] vaporous 63| 2 |Switch type| [] contact [ inductive 0 pneumatic
10 State outlet ] eq. inlet 1 ... % vaporization 64 *é State at end position | [1 on/alive [ off/dead
1] e Operation case| case 1 case 2 case 3 65 [ =
12| £ [Flow Nm3%h 3000 4000 66@ [ 1 See specification solenoid valve
13 g Py (abs.) bar 3,36 3,37 67 | @ {Manufact. | Type 3/2-way
1| g P, (abs.) bar 3,07 3,07 68| © |Power supply 24 VDC Hz bar
15 g Temperature 4| °C -177,4 1775 69 '§ without power 4 deaerated [ aerated
16 | > |Operat. density | kg/m? 1114 1115 7|2 [ ] Explosion proof Power consumption <3 W
17 Border case min max 71| 9
18 % Allowed op. press. | bar (a) iR 72 %] Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type | 75 1 Volume booster Type l
22 Design globe valve 76
23 Ky calculated 9,95 I Kvs | max 77| @ [} Electric actuator (1 Level [] Pushdrive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque Nm[Moving time s
25 Seat ¢ mm | Actuator ratio Kys/Kva 79 § [ ] Capacitor connection device [ 1 Tacho sensor
26 DN 50 PN 10 Material SST 80| < [[1 Feedback transml 14-20mA L1 2-wire [] 4-wire
27 Flanges DIN EN 1092-1| Gasket Form B1 81 Power supply \ 50 Hz
28 Inst. length mm 82 DX  with cold box hood acc. spec. SP01DE02
29 Charact. [1 voiwpe2176 [] linear [bqu.-% B op./cl. 83 Enclosure class of all accessory devices IP 85/ NEMA 4X
30| ,, | Seattype [1 single [ doublel] three way 84 Cable glands
31 % Plug type [parabolic 85
32| E| Gasket [ metallichll soft |Material | 86 ] Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [J Plating 87 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [ Plating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 {1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating D chamfer | surface O fun 90 AD 2000-leaflet
37 Stuffing box E self adjusting D adjustable 91 " X Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 % ] EN 558/1 bzw. EN 12982 (Inst. Length)
39 [ | Bellows Extension A= mm 93 -g X EN 12266/1, DIN 3230/5 (Leak Test)
40| [ Coolingfins [ Seal gas connection 94 § X UVV-Gase
M ] Install. position (spindle axis to horizontal) 95 X UVV-Sauerstoff
42 96 [ 1 Packed acc. Standard 06271
43 Manufact. | | Type l 97 B Indication of TAG - Nr. on the type plate
44 X pn.D el. L1 hydr. [Diaphragm areal cm? 98 ] CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel l mm 99 B Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy L1 open[_1 hold ¥ ciose 100
47} _ [Valve without electr. energy | C1 open] hold B close 101
48 % Open way of 3 way valve without energy I 102
4915 Spring rate{ ] 0,2-1bar [J 0,4-2 bar 103
50| JJ Handoperate |1 top [ lateral 104 5
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 10 bar 108
0 |04.08.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HV62051 x5 SPEZ13EN.XLS 04.12.2003




Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: HV62051
Stellgerateart: globe valve
Dalum 08.07.2005 12:13

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer {(Armatur ein)

6700

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u.” einstellen)

axigen v Stoffnormdichte

liquid - Aggregatezustand

Einstellen der Stoffstromparameter

Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung

Verdampfung % 0 0 0

Qy: Normvolumenstrom m’h LN, 3000 4000

roh: Dichte vor dem Ventil kg/m® 1115,00 Betriebsdichte

T1: absolute Temperatur v. dem Ventil K 95,5

p1: Vordruck dynamisch| bar (a) 2,490 p1 fiir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a) 1,100

h1: Héhe der Produktsdule v. Ventil m Kann bei Gasen vemachidssigt werden
h2; Héhe der Produkisdule n. Ventil m Kann bei Gasen vemachldssigt werden
p1: Vordruck absolut dyn+stat. bar {a)

p2: Abstrémdruck absolut dyn+stat. bar (a)

dp: Druckabfall Gber dem Ventit bar (a)

G: Massendurchfluf ka/h

Berechnung einer Mischungs-Normdichte:

Normdichte 1 : | itrogen v| kg’

Normdichte 2 : | oxigen vl  kgim®

Normdichte 3 : | argon v| kgm®

Normdichte 4 : |- v| kg’

prozentualer Anteil 1: %

prozentualer Anteil 2: %

prozentualer Anteil 3: %

prozentualer Anteil 4: %

Normdichte Mischung : kgim® Cop000070
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AiR LIQUIDE Specification TAG -No.. HV62051

Calculation of Control (Butterfly-)Valves )
e Project-No.: K70101
Air Liquide AGS GmbH o 561 ASU No. 9 KOSICE Page: of:
pressure liquids gases steam
gradient flow (m®/h) flow (kg/h) flow (m?¥h) flow (kg/h) flow (kg/h)
g subcritical 0 T ] . — _ e
A L B O Rl G, f T G Ve
> pE > k= — _ k.,=——\\|{ k,= f—
S fape B Mor G 514 \ fpp2 514 18,74 p2 “Aooo Y Ap
E — k= o\ f—— [k ——
A I pti V1000 2p VIDDIR=4p Qu  — G 5 I."r_W 6 . [
= - 2, k‘a’: _"'n gu*T.I I"Z‘: \ - i‘i = —
§ | o 2571 w7 Y 2, © oo Y p
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
medium oxigen chemical density
gas symbol SN
—_ kg/m?
state liquid il
helium He 0,17848
standard density 1,4290 kg/m? argon Ar 1,784
case 1 case 2 case 3 hydrogen Ha, 0,08988
volume flow  Q [m¥h] 3,85 513 nitrogen Ny 1,2504
oxigen 0, 1,429
standard flow Qy[Nm?h] 3000,00 4000,00 air 1,203
(0°C, 1,013 bar) carbon monoxid co 1,2505
charge pressure  p1 [bar] 3,36 3,37
(abs.) carbon dioxide co, 1,077
discharge pressure  p2 [bar] 3,07 3,07 sulfur dioxide 80, 2,931
(abs.) ammonia NH, 0,7718
pressure loss  Ap [bar] 0,30 0,30
methane CH, 0,7175
mass flow G [kg/h] 4287,00 5716,00 ethyne (acetylene)]  C.H, 1,715
ethene (ethylene) CoH,4 1,2611
medium density §4 [kg/m?] 1114,00 1115,00 ethane C,He 1,355
absolute temp. T1 [K] 95,60 95,50
(inlet side)
spec. volume V2 [m3kg] 0,08 0,08
at p2 and t1
spec. volume  V* [m3kg] 0,15 0,15
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient
flash (%) no no no
Kv_flash
Kv_liquid 7,45 9,95
Kv_tot 7,45 9,95
travel (%) Tlfavel indication only depends on valves
(first give Kvs-valuel) 69,06 76,44 ‘ﬂt‘h-. N e
selected - . Required Valve Size:
Kvs-value Kvs= 25,00 DN 50
valve type globe valve
0 | 29.07.2004 Mbller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
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__ AIR LIQUIDE Specification TAG-No.. HV62051
Control Valve Characteristic i
. Project No.: K70101
Air Liquide AGS GmbH 5, 5oy ASU No. 9 KOSICE Page: of:
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RV-, RL-Berechnung

Druckgefille:

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:13

Parameter Kurzbezeichnung Einheit
Volumendurchfluf® v. Armatur Q m3/h
Norm-Volumendurchfiufy Qp Nm3/h
Vordruck absolut p1 bar (a)
Abstromdruck absolut p2 bar (a)
Druckabfall iiber der Armatur dp bar (a)
Massendurchflufl G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg
Druckgefille: -
Flissigkeffen: ~ K=

Volumendurchfiufd v. Armatur Q m3/h
Norm-Volumendurchfiuf® Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstromdruck absolut p2 bar (a)
Druckabfall Giber der Armatur dp bar (a)
Massendurchfluf G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg

Flashantei: .

[Gesamt Kv (Kv+Ky flash) =~ = =~

'Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit Fall 1
Strémungsgeschwindigkeit ' [m/s]

Betriebsdichte Roh1 [kg/m3]

absolute Temperatur T K]

Temperatur T1+273K [°C]

Normdurchfluf Qy [Nm3/h]

Betriebsdruck p1 [bar a]

Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrieitung

Seite 4




travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 4573 50,30 72,45 80,50 88,565
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsbiatt

Kvs Kv Hub [%]
case 1 25,00 7,45 69,06
case 2 25,00 9,95 76,44
case 3 25,00

Hub Kv/Kvs [%]
case 1 0,69 29,80
case 2 0,76 39,79
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP{In(kvs/kv0)*Hub) Kv0 [%] in(kvs/kv0)

2,00 2| 3,91202301

2,96

4,37

6,47

9,56

14,14

20,91

30,92

45,73

67,62

100,00

s werden.




_ AIR LIQUIDE Specification TAG-No: HV62052
E " Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B4 Globe [1 Butterfly Designation: Combination with TAG-No.:
[] Cock [0 Gate LOX TO LOX-TANK FILLING
Rev. 1,,':
1 Line - No. 50 OL-61102 ZB10C1VI 56 [ [Manufact. | [ Type | digital
2 | £ |Equipment - No 56 max. allow. air pressure (g) 6 bar
3 § DN 50 PN 10 Material 88T 57 § Input signal  open 20 mA bar
413 Flanges DIN EN 1092-1f Gasket Form B1 58 % Input signal close 4 mA bar
5 Taps Material 59| £ L] Explosion proof I Load | <400 Q
6 Medium OXYGEN 80
7 | £ |Composition 61 [ ] |Manufact. | Type |
8 ‘% Normal density kg/me | 1,429 62 %’ Position ] open [ close
9 | Z |State inlet X liquid [ gaseoud] vaporous 63 % Switch type| (1 contact ~ [] inductive [0 pneumatic
10 State outlet X eq.inlet [ ... % vaporization 64| |State at end position l [l onfalive {1 off/dead
11| e Operation case| case 1 case 2 case 3 65{ 3
12 ;g Flow Nmd3h 3000 4000 66 E (1 See specification solenoid valve
13 g Py (abs.) bar 3,67 3,68 67| @ Manufact. | Type 3/2-way
1l g P, (abs.) bar 3,36 3,37 68| S [Power supply 24 VDC Hz bar
15 '§ Temperature ty| °C -177,4 -177,5 69 7§ without power X deaerated [0 aerated
16 | ¥ |Operat. density | kg/m? 1114 1115 70 %J [ 1 Explosion proof Power consumption <3 W
17 Border case min max 71| P
18 _§> Allowed op. press. | bar (a) 11 72 Fﬂ Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. ] Type | 75 ] Volume booster Type l
22 Design globe vaive 76
23 Ky calculated 9,78 | Kys | max 77 .g {1 Electric actuator ] Level [ Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque Nm{Moving time s
25 Seat ¢ mm | Actuator ratio Kyg/Kva 79 § ] Capacitor connection device {1 Tacho sensor
26 DN 50 PN 10 Material SST 80| < [[] Feedback transm[]4-20mA [] 2wire [] 4-wire
27 Flanges DIN EN 1092-1| Gasket Form B1 81 Power supply v 50 Hz
28 Inst. length mm 82 B with cold box hood acc. spec. SP01DE02
29 Charact. ] vDivDE2176 [] tinear [kqu.-% B op./cl. 83 Enclosure class of all accessory devices IP 65/ NEMA 4X
30| o | Seattype ] single [0 double[] three way 84 Cable glands
31 g Plug type |parabolic 85
32| E| Gasket [] metalichkl soft Material I 86 FE;Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [ Piating 87 [ 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [ Plating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 [ 1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating [J chamfel] surface [ full 90| Bl AD 2000-leaflet
37 Stuffing box F_Z self adjusting ':l adjustable 91 ” IX| Material certificate EN 10204 - 3.1.B
38 Stuffing box packing I PTFE g2 % X EN 558/1 bzw. EN 12982 (Inst. Length)
39 1 Bellows BX Extension A= mm 93| 2 X EN 12266/1, DIN 3230/5 (Leak Test)
40} | Coolingfins |1 Seal gas connection 94 § 2 UVV-Gase
41 I 1 Install. position (spindle axis to horizontal) a5 X UVV-Sauerstoff
42 96 { 1 Packed acc. Standard 06271
43 Manufact. I I Type | 97 D0 Indication of TAG - Nr. on the type plate
44 pn,’:l el. 1 hydr. |Diaphragm area‘ cm? 98 B{l CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Trave! l mm 99 B Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy L1 openl] hold ¥ close 100
471 _ [Valve without electr. energy | L1 open[] hold Xl close 101
48 % Open way of 3 way valve without energy | 102
29| B Spring ratel 1 0,2-1bar [ 0,4-2 bar 103
< g
so0f [ Handoperate [ 1 top O lateral 104] 5
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 10 bar 108
0 | 04.08.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
HV62052.xIs SPEZI3EN.XLS 04.12.2003




Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.. HV62052
Stellgerateart: globe valve
Datum 08.,07.2005 12:13

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

6700

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u.” einstellen)
!

oxigen v 14290 Stoffnormdichte
liquid v . liquid. -+ Aggregatezustand
!
Einstellen der Stoffstromparameter
Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung
Verdampfung % 0 0 0
Qy: Normvolumenstrom mi.N. 3000 4000
roh: Dichte vor dem Ventil kg/m’ 1114,00 1115,00 Betriebsdichte
T1: absolute Temperatur v. dem Ventil K 95,6 95,5
p1; Vordruck dynamisch} bar (a) 2,800 2,800 p1 fir Rohrleiiungsberechnung zugrundelegen
p2: Absirémdruck dynamisch bar (a) 1,400 1,400
h1: Hohe der Produkiséule v. Ventil m 8 8 Kann bei Gasen vemachléssigt werden
h2: Hohe der Produktséule n. Ventil m 18 18 Kann bei Gasen vemachlissigt werden
p1: Vordruck absolut dyn+stat. bar (a) 3674 | ;
p2: Abstrémdruck absolut dyn+stat. var (a) 67
dp: Druckabfall (iber dem Ventil _bar (a)
G: Massendurchflu kgh

Berechnung einer Mischungs-Normdichte:

Normdichte 1 : | nitrogen |  kgm’

Normdichte 2 : | oxigen v|  kgim® :
Normdichte 3 : | argon v kgm’ g ’
Normdichte 4 : |- v|  kgim® . pjp000. |-
prozentualer Anteil 1: %

prozentualer Anteil 2: %

prozentualer Anteil 3. %

prozentualer Anteil 4: %

Normdichte Mischung : kg/m® S

Seite 1




AIR LIQUIDE , | Specification TAG-No.: HV62052
- Calculation of Control (Butterfly-)Valves _
Project-No.: K70101
Air Liquide AGS GmbH Project: ASU No. 9 KOSICE Page: of:
pressure liquids gases steam
gradient flow (m°/h) flow {kg/h) flow (m3/h) flow (kg/h) flow (kg/h)
g | subertical Qu_ (G071 G_ T o . (w2
g 2> :T k‘/: - Ill'. [ o, k,': — l"’v = lll /—
% bp < o1 & 514 Y Lppl 14 Y5 rhpm2 “Jooo Yo Ap
2 ko= o /——J— k= —/—————
§ tical ” Mt | AO00RT AR - —
% su:l)e{rc-rf_1 § 000 S AU &p o o - T1 R
_3' P 21 k= i _"'u\f ‘.?n"’r'l l‘f.,: ||l‘ — l’ﬁ,: N ! )"""“—
T e 257p1 2spt Yy S, 31000 l'\ fri
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
medium oxigen chemical density
gas symbol SN
state liquid o
helium He 0,17848
standard density 1,4290 kg/m? argen Ar 1res
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m?%h] 3,85 5,13 nitrogen N, 1,2504
oxigen O, 1,429
standard flow Qy[Nm?*h] 3000,00 4000,00 air 1,203
(0°C, 1,013 bar) carbon monoxid CcO 1,2505
charge pressure  p1 [bar] 3,67 3,68
(abs.) carbon dioxide CcO, 1,977
discharge pressure  p2 [bar] 3,37 3,37 sulfur dioxide SO, 2,931
(abs.) ammonia NH, 0,7718
pressure loss  Ap [bar] 0,31 0,31
methane CH, 0,7175
mass flow G [kg/h] 4287,00 5716,00 ethyne (acetylene))  CyH, 1,1715
ethene (ethylene) CoHy 1,2611
medium density §1 [kg/m?] 1114,00 1115,00 ethane CoHe 1,365
absolute temp. T1 [K] 95,60 95,50
(inlet side)
spec. volume V2 [m¥kg] 0,07 0,07
at p2 and t1
spec. volume  V* [m®/kg] 0,14 0,13
at p1/2 and {1
RESULTS
case 1 case 2 case 3
pressure gradient
flash (%) no no no
Kv_fiash
Kv_liquid 7,33 9,78
Kv_tot 7,33 9,78
travel (%) Tr.avel indication only depends on valves
(first give Kvs-value!) 68,63 76,02 ‘f"_t.h‘, o e e
selected - Required Valve Size:
Kvs-value Kvs= 25,00 DN 50
valve type globe valve
0 | 29.07.2004 Méller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
IO Cae. LS “SPEZB0DE.XLS 25.08.1987




L AIR LIQUIDE Specification TAG-No: HV62052
2 Control Valve Characteristic )
Project No.: K70101
Air Liquide AGS GmbH |, ¢\ ASU No. 9 KOSICE Page: of:
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RV-, RL-Berechnung

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:13

Parameter Kurzbezeichnung Einheit
VolumendurchfluB v. Armatur Q m3/h
Norm-Volumendurchfiufl Qy Nm3/h
Vordruck absolut p1 bar (a)
Abstréomdruck absolut p2 bar (a)
Druckabfall iiber der Armatur dp bar (a)
Massendurchfluf G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T V* m3/kg
Druckgefalle: -
Volumendurchfluf v. Armatur Q m3/h
Norm-Volumendurchfluf Qu Nm3/h
Vordruck absolut p1 bar (a)
Abstromdruck absolut p2 - bar (a)
Druckabfall {iber der Armatur dp bar (a)
Massendurchflufy G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 V* m3/kg
Druckgefalle: -
FTashanteil ~ Kujflash=

[Cesamt KV (Kv*Kvilash)

— S ———
Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit Fall 1
Strémungsgeschwindigkeit v [mis]

Betriebsdichte Roh1 [kg/m3]

absolute Temperatur T1 K]

Temperatuy T1+273K [°C]

Normdurchfiuf® Qy INm3/h]

Betriebsdruck p1 [bar a]

Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrleitung

Seite 4



travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,62 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungshblatt

Kvs Kv Hub [%]
case 1 25,00 7,33 68,63
case 2 25,00 9,78 76,02
case 3 25,00

Hub KviKvs [%]
case 1 0,69 29,31
case 2 0,76 39,13
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht bendtigte Arbeitspunkte nicht im Diagramm angezeigt:



kvO*EXP(In(kvs/kv0)*Hub) KvO0 [%] In(kvs/kv0)

2,00 2| 3,91202301

2,96

4,37

6,47

9,56

14,14

20,91

30,92

45,73

67,62

100,00

werden.




L AIR LIQUIDE Specification TAG-No.. HV63016
E " Control Valves
Project No.:  K70101
Air Liquide AGS GmbH : ASU No. 9 KOSICE
Project: Page: of:
Bd Globe 1 Butterfly Designation: Combination with TAG-No.:
[] Cock O] Gate CHARGE LOX-LGCC PUMP
i Line - No. 80 OL-61002 ZB10C1W 55 [ [Manufact. | [ Type | digital
2 | § |Equipment - No 56 max. allow. air pressure (g) 6 bar
3|8 on ] s | PN [ 10 | Material SST 57| & [Input signal open 20 mA bar
413 Flanges DIN EN 1092-1] Gasket Form B1 58 :% Input signal  close 4 mA bar
5 Taps Material 59| £ L] Explosion proof | Load | <400 Q
6 Medium OXYGEN 60
7 | £ |Composition 61 []w Manufact, | Type |
8 | ' |Normal density kg/m? I 1,429 62 | -5 |Position [J open [0 close
9 | = [State inlet B0 liquid [[] gaseoud] vaporous 63 % Switch type| [J contact  [J inductive [1 pneumatic
10 State outlet eq. inlet [ ... % vaporization 64| E State at end position | O on/alive O offidead
1] @ Operation case| case 1 case 2 case 3 65| 3
12| 2 |Flow Nm%h| 5000 5000 66 ™ 1 See specification solenoid valve
3 g P, (abs.) bar | 1,32 3,00 67| © [Manufact. [ Type 3/2-way
4] g P, (abs.) bar 1,05 1,05 68 | S |Power supply 24 VDC Hz bar
15 'g Temperature t;| °C -182,2 -182,2 69 7§ without power X deaerated O aerated
16 | ¢ |Operat. density | kg/m? 1138 1138 0|e [ 1 Explosion proof Power consumption <3 W
17 Border case min max 71| 9
18 UE-: Allowed op. press. | bar (a) 11 72 ﬁ Pressure reducing station
19| & |Aliowed op. temp. °C -196 50 73 Air connections 1/4" tube fittings, staini. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type I 75 ] Volume booster Type |
22 Design globe valve 76
23 Ky calculated 12,8 [ Kys | max 77| 8 [0 Electric actuator {1 Level [ Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque NmMoving time s
25 Seat § mm | Actuator ratio Kys/Kva 79 § 1 Capacitor connection device  [[1 Tacho sensor
26 DN 80 PN 10 Material SST 80| < [[] Feedback transm[14-20mA [ 2-wire [] 4-wire
27 Flanges DIN EN 1092-1] Gasket Form B1 81 Power supply \ 50 Hz
28 Inst. length mm 82 with cold box hood acc. spec. SPO1DE02
29 Charact. | ] vDIVDE2176 [ linear [kaqu.-% B op./cl. 83 Enclosure class of all accessory devices IP 65/ NEMA 4X
30| o, | Seattype [ single [0 double[] three way 84 Cable glands
31 % Plug type |parabolic 85
32] E| Gasket [1 metallichll soft [Material | 86 X Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [ Plating 87 L 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [ Piating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 (] Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating I:l chamfel ] surface O fun 90 D] AD 2000-leaflet
37 Stuffing box B self adjusting D adjustable o - X Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 % D0 EN 558/1 bzw. EN 12982 (Inst. Length)
39 1 Bellows "X Extension A= mm 93| 2 D& EN 12266/1, DIN 3230/5 (Leak Test)
40| [ Coolingfins [ ] Seal gas connection 94 § X UVV-Gase
41 I ] Install. position (spindle axis to horizontal) 95 X UVV-Sauerstoff
42 96 1 Packed acc. Standard 06271
43 Manufact. | I Type | 97 4]  Indication of TAG - Nr. on the type plate
44 pn.l:] el. [1  hydr. |Diaphragm areal cm? 98 ] CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel [ mm 99 Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy [ openl] hoid & close 100
47| _ [Valve without electr. energy | L1 openld hold ¥ close 101
48 *§ Open way of 3 way valve without energy | 102
915 Spring rate[ 1 0,2-1bar [] 0,4-2bar 103]
50| [ Handoperate |1 top [ 1atera 104) 5
51 Operation cycles 105 §
52 Moving time 108
53 Valve seals at both pressure directions 107
54 at APmax = 10 bar 108
0 | 10.08.2004 Moller Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
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Eingabedaten

Eingabedaten Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: HV63016
Stellgerateart: globe valve
Datum 08.07.2005 12:13

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

6702

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte

[siehe unten] berechnen,

und dann unter A11 "Mischung s.u." einstellen)

oxigen v Stoffnormdichte

liquid A4 Aggregatezustand

Einstellen der Stoffstromparameter

Parameter Einheit Fall 1 Fall 2 Fall 3 Bemerkung

Verdampfung % 0 0 0

Qy: Normvolumenstrom m’h N, 5000 5000

roh: Dichte vor dem Veniil kg/m3 Betriebsdichte

T1: absolute Temperatur v. dem Ventil K

p1: Vordruck dynamischl bar (a) p1 flr Rohrleifungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a)

h1: Hohe der Produkisédule v. Ventil m Kann bei Gasen vemachlassigt werden
h2: Hohe der Produktséule n. Ventif m Kann bei Gasen vernachtdssigt werden
p1: Vordruck absolut dyn+stat, bar (a)

p2: Abstrémdruck absolut dyn+stat. bar (a)

dp: Druckabfall Gber dem Ventil bar (a)

G: Massendurchflu kg/h

Berechnung einer Mischungs-Normdichte:

Normdichte 1 : | nitragen v|  kg/m®

Normdichte 2 : | oxigen <! kgim®

Normdichte 3 : | argon v kg/m® .
Normdichte 4 : |- v| kgim® . 0,00000
prozentualer Anteil 1: %

prozentualer Anteil 2: %

prozentualer Antell 3: %

prozentualer Anteil 4: %

Normdichte Mischung : kg/m®

Seite 1




[ AIR LIQUIDE Specification TAG-No.. HV63016
E n Calculation of Control (Butterfly-)Valves ,
Project-No.: K70101
Air Liquide AGS GmbH Project: ASU No. 9 KOSICE Page: of:
pressure liquids gases steam
gradient flow (m?/h) flow (kg/h) flow (m*/h) flow (kg/h) fiow (kg/h)
E i O [T 6_ [T 6 . [v2
- ki — J—— Y, K= —==\|—
P 21 G 514\ Ap2 514 1f3,74pp2 “hooo § ap
2 vl N |7 Vieerer
$ [ 10007 Ap WAoo et A G 6 . [T 6 . [7F
% p< ?‘_'1 l"f.;': . —‘]ﬂ'n 9"-&’[‘ 1 -‘|| k‘,: -1)' e
5 |oe> £ 2571 25tp1 Y B, 000 "u' ol
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
. . density
medium oxigen chemical
gas symbol SN
. kg/m?
state liquid Sl
helium He 0,17848
standard density 1,4290 kg/m? argen Ar 1784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m3h] 6,28 6,28 nitrogen N, 1,2504
oxigen O, 1,429
standard flow Qy[Nm*h] - 5000,00 5000,00 air 1,293
(0°C, 1,013 bar) 7 carbon monoxid cO 1,2605
charge pressure  p1 [bar] 1,32 3,00
(abs.) carbon dioxide co, 1,877
discharge pressure  p2 [bar] 1,05 1,05 sulfur dioxide S0, 2,931
(abs.) ammoria NH, 0,7718
pressure loss  Ap [bar] 0,27 1,95
methane CH, 0,7175
mass flow G [kg/h] 7145,00 7145,00 ethyne (acetylene)l  C,H, 1,1715
ethene (ethylene) CoH4 1,2611
medium density 1 [kg/m?] 1138,00 1138,00 ethane CoHs 1,355
absolute temp. T1 [K] 90,80 90,80
(inlet side)
spec. volume V2 [m3/kg] 0,22 0,22
at p2 and t1
spec. volume  V* [m3kg] 0,36 0,16
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient
flash (%) no no no
Kv_flash
Kv_liquid 12,81 4,80
Kv_tot 12,81 4,80
travel (%) Tr.avel indication only depends on valves
(first give Kvs-valuel) 74,31 49,21 ‘f"_t.h_l e
selected - Required Valve Size:
Kvs-value Kvs= 35,00 DN 80
valve type
0 | 29.07.2004 Moller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
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| AIR LIQUIDE Specification TAG-No: HV63016
ﬂ Control Valve Characteristic )
Project No.: K70101
Air Liquide AGS GmbH |5, . ASU No. 9 KOSICE Page: of:
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RV-, RL-Berechnung

Druckgefille:

Rechenblatt REGELVENTILBERECHNUNG
Datum: 08.07.2005 12:13

Parameter Kurzbezeichnung Einheit
Volumendurchfiuf v. Armatur Q m3/h
Norm-Volumendurchflufl Qn Nm3/h
Vordruck absolut p1 bar (a)
Abstrémdruck absolut p2 bar (a)
Druckabfall {iber der Armatur dp bar (a)
Massendurchfluf} G kg/h
Betriebsmitteldichte v. Armat. Roh1 kg/m3
Abs. Temperatur vor Armatur T1 K
Spez. Volumen bei p2, T1 V2 m3/kg
Spez. Volumen bei p1/2, T1 v* m3/kg

o

Elussigkeltenstiie © 0o =

Volumendurchfiuf v. Armatur
Norm-VolumendurchfiuB
Vordruck absolut
Abstrémdruck absolut
Druckabfall iber der Armatur
Massendurchfluf
Betriebsmitteldichte v. Armat.
Abs. Temperatur vor Armatur
Spez. Volumen bei p2, T1
Spez. Volumen bei p1/2, T1
Druckgefille:

Q m3/h
Qy Nm3/h
p1 bar (a)
p2 bar (a)
dp bar (a)

G kg/h

Roh1 kg/m3
T K
V2 m3/kg
v* m3/kg

Flashantel.—

[Gesamt KV (Rv+Kv_flash)

'Rechenblatt ROHRLEITUNGSBERECHNUNG

Parameter Kurzbezeichnung Einheit Fall 1
Strémungsgeschwindigkeit \' [m/s]

Betriebsdichte Roh1 [kg/m3]

absolute Temperatur T K]

Temperatur T1+273K [°C]

Normdurchfiuf Qy [Nm3/h]

Betriebsdruck p1 [bar a]

Nennweite DN [mm]

ARMAT.XLS Rechenformular Rohrleitung

Seite 4



travel -10% equ. % +10% -10% lin. +10%

0,00 1,80 2,00 2,20 2,25 2,50 2,75
10,00 2,66 2,96 3,25 11,03 12,25 13,48
20,00 3,94 4,37 4,81 19,80 22,00 24,20
30,00 5,82 6,47 7,11 28,58 31,75 34,93
40,00 8,61 9,56 10,52 37,35 41,50 45,65
50,00 12,73 14,14 15,56 46,13 51,25 56,38
60,00 18,82 20,91 23,00 54,90 61,00 67,10
70,00 27,83 30,92 34,02 63,68 70,75 77,83
80,00 41,16 45,73 50,30 72,45 80,50 88,55
90,00 60,86 67,62 74,39 81,23 90,25 99,28

100,00 90,00 100,00 110,00 90,00 100,00 110,00

Kv und Kvs-Werte aus dem Berechnungsblatt

Kvs Kv Hub [%]
case 1 35,00 12,81 74,31
case 2 35,00 4,80 49,21
case 3 35,00

Hub Kv/Kvs [%]
case 1 0,74 36,61
case 2 0,49 13,71
case 3 -1000,00 -1000,00

Nullwerte werden auf -1000 gesetzt, damit nicht benétigte Arbeitspunkte nicht im Diagramm angezeigt



kvO*EXP(In(kvs/kv0)*Hub) KvO0 [%] In(kvs/kv0)

2,00 2| 3,91202301

2,96
4,37
6,47
9,56
14,14
20,91
30,92
45,73
67,62
100,00

: werden.



L AIR LIQUIDE Specification TAG-No. PV63033
E " Control Valves
Project No.:  K70101
Air Liquide AGS GmbH . ASU No. 9 KOSICE
Project: Page: of:
B Globe [J Butterfly Designation: Combination with TAG-No.:
[] Cock [] Gate RECYCLE LOX LGCC PUMP
- Rev.[l
1] |Line - No. 50 OL-63004 ZB10C1 55 |3 [Manufact. | [ Type | digital
2 | 5 {Equipment - No 56 max. allow. air pressure (g) 6 bar
3 § DN 50 PN 10 Material SST 57 § Input signal  open 20 mA bar
4|5 Flanges DIN EN 1092-1| Gasket Form B1 58 :% Input signal  close 4 mA bar
5 Taps Material 59| & {1 Explosion proof [ Load | <400 Q
6 Medium OXYGEN 60
7 | g |Composition 61 ] jManufact. | Type |
8 % Normal density kg/m3 [ 1,429 62 % Position [J open [ close
9 | = [State inlet X liquid [1 gaseoud ] vaporous 63 % Switch type| [J contact [ inductive [J pneumatic
10 State outlet X eq. inlet 1 ... % vaporization 64 *é‘ State at end position I [1 on/alive 1 off/dead
1| e Operation case| case 1 case 2 case 3 65| 3
12} 2 [Flow Nm%h| 5000 66 ] [ 1 See specification solenoid valve
13 E P, (abs.) bar 4 67| @ Manufact. | Type 3/2-way
4] @ P, (abs.) bar 3 68| € [Power supply 24 VDC Hz bar
15 GE) Temperature t;{ °C -181,8 69 -E without power [ 1 deaerated [ aerated
16 | @ {Operat. density | kg/m? 1137 70 % 1 Explosion proof Power consumption <3 W
17 Border case min max 71| P
18 % Allowed op. press. | bar (a) 11 72 'EE Pressure reducing station
19| & |Allowed op. temp. °C -196 50 73 Alr connections 1/4" tube fittings, stainl. steel
20 Ambient temp. °C -25 40 74 Air tube material stainl. steel
21 Manufact. | Type I 75 1 Volume booster Type |
22 Design globe valve 76
23 Ky calculated 6,7 | Kvs I 16 77| § [ Electric actuator [ 1 Level [J Push drive
24 Leak quantity DIN 3230 - BO leak rate 1 78 § Rated torque NmjMoving time s
25 Seat § mm | Actuator ratio Kyg/Kvg 79 g {1 Capacitor connection device  [] Tacho sensor
26 DN 50 PN 10 Material SST 80| <[] Feedbacktransm[]14-20mA [ 2-wire [ 4-wire
27 Flanges DIN EN 1092-1| Gasket Form B1 81 Power supply \Y 50 Hz
28 Inst. length mm 82 {1 with cold box hood acc. spec. SPO1DE02
29 Charact. [] voiwpe2176 [ linear Bbqu.-% [ op./cl. 83 Enclosure class of all accessory devices IP 65 / NEMA 4X
30| o, | Seattype [1 single [0 double[] three way 84 Cable glands
31 % Plug type |parabolic 85
32| E| Gasket [] metalickl soft |Material | 85| (X Cleaned, oil and grease free acc. Standard 06401
33 < Seat material SST [ Plating 87 [ 1 Cleaned, oil and grease free acc. manufacturer's standard
34 Plug material SST [1 Plating 88 X max. sound power level Ly acc. VDMA 24422 85 dB(A)
35 Plating material 89 [ 1 Indication of Ly in octave spectrum acc. VDMA 24422
36 Kind of plating [J chamfel 1 surface  [1 ful 90 AD 2000-leaflet
37 Stuffing box B self adjusting l:l adjustable 91 X Material certificate EN 10204 - 3.1.B
38 Stuffing box packing PTFE 92 é X EN 558/1 bzw. EN 12982 (Inst. Length)
39 [ 1 Bellows P Extension A= mm 93| £ P EN 12266/1, DIN 3230/5 (Leak Test)
40 1 Cooling fins [ 1 Seal gas connection 94 § ] UVV-Gase
41 ] Install. position (spindle axis to horizontal) 95 D UVV-Sauerstoff
42 96 | Packed acc. Standard 06271
43 Manufact. | [ Type | 971 X iIndication of TAG - Nr. on the type plate
44 i pn.D el. [1 hydr. |Diaphragm are cm? 98 P{] CE-marking and CE-conformity certificate
45 Air supply 3.5 bar(g) | Travel | mm 99 Bl Design acc. Pressure Equipment Directive 97/23/EG
46 Valve without pneum. energy L1 openl_] hold B close 100
47| _ [Vvalve without electr. energy | [J open[] hold ¥ close 101
48 % Open way of 3 way valve without energy ] 102
Mk Springratef | 0,2-1 bar [ 0,4-2 bar 103
< g
50 {1 Handoperate [1 top [ 1ateral 104] 5§
51 Operation cycles 105 §
52 Moving time 106
53 Valve seals at both pressure directions 107
54 at APmax = 10 bar 108
0 | 10.08.2004 Molier Eichler | Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
PV63033.xls SPEZ13EN.XLS 04.12.2003




Eingabedaten

Eingabedaten

Projekt: ASU No. 9 KOSICE
Projekt-Nr.: K70101
TAG-Nr.: PV63033
Steligeréteart: globe valve
Datum 08.07.2005 12:26

Einstellen des Stoffes und des Aggregatezustandes

Bemerkung

Stoffstrom-Nummer (Armatur ein)

6812

Stoffstromnummer aus der Aspen Liste

(Bei Mischungsdichten zuerst Mischungs-Normdichte [siehe unten] berechnen,

und dann unter A11 "Mischung s.u." einstellen)

oxigen v Stoffnormdichte
liquid v Aggregatezustand
1
Einstellen der Stoffstromparameter
Parameter Einheit Fall 1 Fail 2 Fall 3 Bemerkung
Verdampfung %
Qy: Normvolumenstrom m’h N
roh: Dichte vor dem Ventil kg/m® Betriebsdichte
T1: absolute Temperatur v. dem Ventii K
p1: Vordruck dynamisch| bar (a) p1 fiir Rohrleitungsberechnung zugrundelegen
p2: Abstrémdruck dynamisch bar (a)
h1: Hohe der Produkiséule v. Ventil m Kann bei Gasen vemachidssigt werden
h2: Hdhe der Produktsdute n. Ventil m Kann bei Gasen vemnachldssigt werden
p1: Vordruck absolut dyn+stat. bar (a)
p2: Abstrémdruck absolut dyn+stat. bar (a)
dp: Druckabfall Gber dem Ventil bar (a)
G: Massendurchflup kgh
Berechnung einer Mischungs-Normdichte:
Normdichte 1 : | nitrogen vl  kgim
Normdichte 2 : | oxigen v  kgim’
Normdichte 3 : | argon vl  kgim®
INormdichte 4 : |- v| kgm®
prozentualer Anteil 1: %
prozentualer Anteil 2: %
prozentualer Anteil 3: %
prozentualer Anteil 4 %
Normdichte Mischung : kg/m® 40,0000

Seite 1
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| AIR LIQUIDE Specification TAG-No. PV63033
ﬂ Calculation of Control (Butterfly-)Valves _
Project-No.: K70101
Air Liquide AGS GmbH Project: ASU No. 9 KOSICE Page: of:
pressure liquids gases steam
gradient flow (m°/h) flow (kg/h) flow (m3h) flow (kg/h) flow (kg/h}
[} beritical - ;
T::s Sl: Cn_pl_ca ) Ly _ W i3 - FT €] - 'W
EI I k= =\ j—— |k= . ‘If——— k= !
S |ape .?_21_ T & 140 &pmp2 a14 *u,ﬁ’,fﬁp*pz fonn Y Ap
'8 . - g ——
5 s LA : S Hnnree An
2 SUDepr,‘ a Y 1oorrdp '.‘/Jl QFEPs A @y 5 T o f'?:
g lezex ke et | ke —\ [— = ——\ [—
a 1 W - '&,. |"{ " N % 7 ‘| —_—
8 |oeo = 257pt ¥ mrpt Y 8, Viooo Yo p
STANDARD DENSITIES
SERVICE CONDITIONS OF COMMON GASES
. N density
medium oxigen chemical
gas symbol SN
- kg/m?
state liquid il
helium He 0,17848
standard density 1,4290 kg/m? argon Ar 1784
case 1 case 2 case 3 hydrogen H, 0,08988
volume flow  Q [m?®/h} 6,28 nitrogen N, 1,2504
oxigen 0O, 1,429
standard flow Qy [Nm®/h] /5000,00 air 1,203
(0°C, 1,013 bar) ' carbon monoxid co 1,2505
charge pressure p1 [bar] 4,00 e
(abs.) carbon dioxide CO, 1,977
discharge pressure  p2 [bar] 3,00 sulfur dioxide S0, 2,931
(abs.) ammonia NH,4 0,7718
pressure loss  Ap [bar] 1,00 ]
methane CH, 0,7175
mass flow G [kg/h] 7145,00 ethyne (acetylene)]  CyH; 1,1715
ethene (ethylene) CoH, 1,2611
medium density  $4 [kg/m?] 1137,00 ethane CoHs 1,355
absolute temp. T1 K} 91,20
(inlet side)
spec. volume V2 [m¥kg] 0,08
at p2 and t1
spec. volume  V* [m?/kg] 0,12
at p1/2 and t1
RESULTS
case 1 case 2 case 3
pressure gradient
flash (%) no no no
Kv_flash
Kv_liquid 6,69
Kv_tot 6,69
travel (%) Tr.avel indication only depends on valves
(first give Kvs-value!) 77,70 ‘f"ﬁh_l e
selected - Required Valve Size:
Kvs-value Kvs= 16,00 DN 50
valve type globe valve
0 | 29.07.2004 Méller Initial Version
Rev. Date Name Checked Change Rev. Date Name Checked Change
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_AIR LIQUIDE Specification TAG-No.: PV63033
" Control Valve Characteristic )
Project No.: K70101
Air Liquide AGS GmbH |5 .. ASU No. 9 KOSICE Page: of:
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