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Procesny navrh pre potrubia

Vypocet tlakovych strat potrubia

Navrh a optimalizdcia nosnych armatur :
-regulacné ventily
-poistné ventily atd.

Navrh a optimalizacia zdrojov energie v
potrubnych systémoch (cerpadla,
kompresory, atd’)

Energetické aspekty dopravy v
potrubiach ( straty energie do okolia
atd.)



Konstruk¢ény navrh potrubia

Navrh a optimalizacia potrubne;j triedy

Vypocet hrubok stien pre jednotlivé
potrubné komponenty vzhladom na
zvolenu vypoctovu normu ( Eurdpa: EN
13 480, USA: Power Piping 31.1, Process
Piping 31.3)

Kompletny konstrukény ndvrh — 3D
model ( zostavné, vyrobné vykresy )

Pevnostny navrh potrubi, uréenie
napatostnych poli, reakcii do ulozeni,
kontrola sil na hrdla aparatov.

RieSenie dynamickych uloh v potrubiach
( vodny rdz, vibracie atd. ...)
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SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Potrubny systém. Konstrukény navrh

Udaje potrubnej vetvy Potrubna trasa
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Potrubny systém. Konstrukcny navrh

STAVBA: BIOELEKTRAREN ZARNOVICA Potru b N é
Oznacenie PT Menovity tlak Rozsah tepldt Limitujuci tlakoteplotny rozsah .

PN [°C] vzhladom na zikl-meseridPoOTTuDIa trleda

Pracovna teplota [*C] 10| 490
VT Po 1 ‘ 160 10 az 490
Max.prac.pretlak [MPa]| 7,55| 7,55 \\
Zakladny material Prirubovy spoj - druh \
rary/tvarovky tesnenia skrutky/matice priruby tesn.plochy tesnenia
, , — Tmax.
13CrMo4-5 1.4571 [ grafit 21 CrMoV 5 7 (GA) krkove form E /form F Spiralovo-vinuté
MEDIUM Ozn. Nazov PS [MPa] TS [°C] PmaX
VTP Vysokotlakad para 0az 7,55 10 az 490
POUZITE POTRUBNE KOMPONENTY
Nazov poloZky RozsahDN | PN | Pripojenie Material Rozm.norma TDP j
RURKY Rura
Rarka bezodva 20-150 - BW 13CrMo4-5 EN 10216-2 EN 10216-2 DN
DN 20| 25 | 32| 40 | s0o | 65 | 80 | 100 | 125 | 150 // Sz??
— rr

Dorg | [mm] 26,9 | 33,7 | 424 | 483 | 60,3 | 76,1 | 88,9 | 114,3|139,7] 168,3 /
€ord | [MM] 29 | 3.2 5,6 10,0 12,5
Co [mm] 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Potrubny systém. Konstrukény navrh

TVAROVKY Tvarovky/
Ohyb 90° R=500mm, 17,5mm 150 - BW 13CrMod-5 EH=3T80-3 EN 10253-2 ey g e

Ohyb 45° R=500mm), 17,5mm 150 = B 13CrMo4-5 EN 13480-3 EN 10253-2 Flttl ngy
Obluk 907, type5 series5 20-100 - BW 13CrMo4d-4 DIN 2605-2 DIN 2609

T-kus, typeB seriess 150 x 150 - BW 13CrMo4d-4 DIN2615-2 DIN 2609

T-kus reduk., typeB series5 150 x 100 - BW 13CrMod-4 DIN2615-2 DIN 2609

Odbocka 20-150 - BW 13CrMod-4 EN 13480-3 -

PRIRUBY

Priruba krkova, 11 form E 150 160 BW 13CrMo4-5 EN 1092-1 EN 1092-1 P rl'ru ba
Priruba krkova 41 form F 150 120 aag TSCrviod-5 EN 1092-1 EN 1092-1

PRIRUBOVY SPOJ 150

Tesnenie - 160 SpV1l 1.4571 / grafit STN EN 1514-1 SR Rotatech

Svornik - - - 1.7709 DIN 2510 L DIN 267

Matica gesthrannd - . - 1.7709 DIN 2510 NF DIN-267 P N/D N
ARMATURY «“— |

Ventil uzdtvaraci privarovaci 25 160 BW 1.7335 V46 213 AG

Ventil uzdtvaraci privarovaci 100 160 BW 1.7357 V46.32 232 AG

Ventil regulaény privarovaci 25 160 BW 1.7335 V40 213 AG

Ventil regulacny privarovaci 100 160 BW 1.7379 BR12B POLNACORP

Odlucovac kondenzatu 25 160 BW 1.7335 BK 29 GESTRA
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Potrubny systém. Konstrukény navrh

Boiler explosions

Code effectiveness

600 - 4 6000
-
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Years
——Boiler explosions ==-Steam pressure (PSIG)

Steam pressure (PSIG)

Standardne
pouzivané
normy:

B31.1 Power
Piping

B31.3 Process
Piping

EN 13480




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Potrubny systém. Konstrukény navrh

6.1 Rovné potrubia podla EN 13480-3

D, # [mm] 323,90] vonkajsi priemer potrubia.

e, # [mm] 7,10] menovita hrubka steny na vykrese. Potru b n\,/
D I [mm] 309,70 vnutorny priemer potrubia

D,/D; I [1] 1,046] podmnienka pouzitia vztahu (6.1-1), Do/Di<1,7 je splnena Segment
C, # [mm] 2,05] pridavok na koroziu a eréziu (pripadne aj na technologicky ukos)

C, I [mm] 0,89] absolutna hodnota zapornej tolerancie prisluénej mat. normy

e, I [mm] 4,16] analyzovana hrabka steny (podla Obr. 4.3-1) N orma

f, I [MPa] 84,00] dolovené napéatie pri maximalnej teplote pre iné ako austenitické ocele

z #[1] 1,0] koeficient zvarového spoja

Pe # [MPa] 0,20] vypoctovy tlak

e I [mm] 0,39] minimalna hrabka steny rovného potrubia podla (6.1-1)

e, I [mm] 3,32] minimalna hrabka steny rovného potrubia s pridavkami

e, >e I [mm] splnena 4,163 > 0,385

e, /e I [1] 10,808] vhodné pre ohyby s R=3Do podla tab. (6.2.3-1)

e, > e, I [mm] splnena 7,100 > 3,323

bezped. I [1] 2,137] koeficient bezpecénosti

vyuZitie 46,80]1%




Potrubny systém. Konstrukény navrh

PS (bar)

10 000
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Liquids having a vapor pressure at the maximum allowable temperature of not more than 0,5 bar above normal almospheric
pressure (1013 mbar) for fluids in group 2.
(A) see 4.2 and (B) see 4.3

Kategorizacia potrubia podla
EN 13480-7

PS = 500

(A)

%
‘k%a

PS =10

PS =05

_

N

7
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Médium L alebo G
Skupina 1 alebo 2

100

1000

10 000

Figure A.4 — Classification for piping system for group 2 liquids
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Potrubny systém. Konstrukény navrh

3D model a vykresové vystupy




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Potrubny systém. Pevnostny navrh potrubia

Vessel Flexibility
and Local Stresses Safety Valve
;mq . . Welded-on Branch Connections:
Pipe Stress Analysis Integrally 4 Half
Is Reinforced Coupling
Much More than Just B %
=T A Flexibility Check -- i) Rotating Equipment;
Vibration and ! ' Steam Turbine
Shock Loading Pump
Yoo Flanges: Compressor
<= Welding Neck Slip-on  Lap-joint Epander
Earthquake ! '
Wind
Equipment Load
Equipment Alignment
Control Valve:
Girth Weld Motor Operated
Pneumatic Operated
Friction Hydraulic Operated
. Pipe Branch Connections:
3
| LI [j ) &T&‘l § 39 Miter Bend
<y Thermal Bowing Welding Un-reinforced Reinforce  Fxtruded
fee  Fabricated - Fabricated Te¢ Elexible Joint:
Tank Flexibility and Tee Tee W
Shell Rotation 1 Valve: Ball Joint
! e Flexible Hose
Tank Settlement ! Gate Valve  Needle Valve Flexible Coupling
; Globe Val Plug Val
Tank Nozzle Load i R Dty

Ball Valve Check Val .
Bmm.;y Valve e Shell Connections:
Vessel
Tank
Heat Exchanger



velkd pozornost predovsetkym
potrubia Il. a lll. Kategorie. ( ™ vysoka
teplota, TT vysoky tlak)

-pevnostny vypocet (EN, ASME, BS, ...)
- optimalizacia

-navrh vhodnych kompenzacnych
prvkov

- presny navrh umiestnenia a uchytenia
potrubia

- analyza vplyvu na pripdjané aparaty (
hrdla )

-podrobna analyza moznych
zatazujucich stavov
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- hrdla

- potrubie

- navrh
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-testovanie
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SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Potrubny systém. Pevnostny navrh potrubia
EN 10216-2

Creep rupture strength values

-Creep

The creep rupture strength values of steel grades covered by this Part of EN 10216 are given in Table A1.
Table 17 Creep rupture slrength values

Steel grade Temperature Creep rupture strength values for (MPa)abed
Steel name Steel number °C 10 000 h 100 000 h 200 000 h 250 000 h POtrU b IS
P235GH 400 182 141 128 122 . s
P265GH 410 166 128 115 109 praCUJuce VvV
420 151 114 102 97
430 138 100 89 86 1
440 125 8 7 i oblasti creepu
450 112 77 66 64
460 100 66 56 54
470 88 56
480 77 47
490 67 39
500 58 32 0 Rupture .
20MnNb6 400 243 179 W;> Wy> W, —+—
410 221 157
420 200 136
430 180 117
440 161 100
450 143 85 T
460 126 73
470 110 63 K=
480 96 55 s
490 84 47 &2
500 74 41
16Mo3 450 298 236
460 273 205
470 247 176 5
480 221 149 ‘3
490 196 124 gg E
500 171 102 o
510 148 83 =
520 125 65 A .
530 104 51 = Time —>
540 84 40 =
550 64 32 5
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Potrubny systém. Pevnostny navrh potrubia

To have called this point an anchor,
and left the structure out of the |
model would not have been very
accurate.

(

(Fg:l-—— The vessel nozzle is probably
a very peoor anchor here.

| 1 ‘The vessel nozzle is probably
/ a very rigid anchor here.

Ly
s




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

ablementiicncy
=) Load Case Node | fX(N.) | fY(N.)| fZ(N) | mX(N.m.)| m¥ (N.m.)| mZ(Nm.) Type
E| 3 [OPE] "'+D1+T1+P1+ 1 10 -1925.70 | -518.09 12.42 1080.04 3139.78 3578.97 | Rigid ANC
[ 2 50 0.00 -0.00 | -3913.41 0.00 -0.00 0.00 | Rigid +Z
High Stresses 3 160 MITTT | -3184 | -5134.32 1480.32 -821.32 4451.08 | Rigid ANC
Displacements 4 380 0.00 -0.00 |-12630.78 0.00 -0.00 0.00 | Rigid +Z
Restraints 5 380 0.00 | 358.44 0.00 0.00 -0.00 0.00 | Rigid
E| 4 [OPE] "/ +F1+H+C5 6 510 787.93 | 28129 | -1738.87 28419 -2372.47 -2452.89 | Displ. Reaction
. . Shiesses 7 130 0.00 -0.00 | 560450 0.00 -0.00 0.00 | Prog Design VSH
High Stresses 8 220 0.00 -0.00 [-11014.19 0.00 -0.00 0.00 | Prog Design WSH
TR 9 -7568.92 0.00 -0.00 0.00 | Prog Design VSH

510
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Potrubny systém. Pevnostny navrh potrubia

PRIPUSTNE SILY A MOMENTY NA HRDLA TURBINY

404°C
(326°C)
e © 39,lbara
(4,83 /
470°C | 249°C
(498°C) [ ¢203°0)

cISLO PRIPUSTNE SILY (N} PRIPUSTNE MOMENTY {Nm)
HRDLD TURBINY FRDLA | X Y Z X Y 7 | PUZNAMKY
gg%rlgpgwmm TURBINY 1 14400 | 14400 | 29000 | 21900 | 10800 | 10800
Eﬁglég IESEU NTO 2 2850 2850 | 5500 4000 4000 2000
EE?&—E ;'54['" ODPL. 3A, 3B | 1550 1530 | 3200 1200 1200 430
EE?ELE P\"mﬂ\j- \fgﬂg 4 1550 | 1550 | 3200 | 1200 | 1200 | 450
SE?OLOAP\;::E‘ —P]\S,'%TUP S5A, SB| 1350 1330 | 2500 520 520 200
gﬁgﬁﬂprﬁg- —P%m&:ﬁ?m 6A, 6B| 675 675 | 1250 300 300 200
HROLA LGP, PARY PREDNL |74, 7B| 675 | 675 | 1250 | 300 | 300 | 200
\Dfrf1T5%P§Ir¢1:§DLD 8 1850 | 1850 | 3600 | 2600 | 2600 | 1300
gﬁgéﬁpﬂgg- PARY ZADNI 9A, 9B | 800 800 1600 360 360 200
ODVODNEND VYSTUPNIHO HRDLA| 1Q 800 800 1600 360 360 200
INGS PN16

360°C 369°C
(318°0 (323°0
1,05bara  9,25bkara

8l,6hara 9,20kbara

mwiy ||i
U!§\\ T }\

L ) Oy
, - $ ) L
/ ~ B2
- =z - ’Z?gpz
i §| i 2,29 = o
6,64 (1,05 =
3 4,463 N\ —
SENE @
it - =
e 1,05 0,89
€0.55> Ya8h | @0e
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BILL [F MSTERAL
W SIZE LESCRIPTION ATy NEIGHT
1@ Ipt Senless A bezosce x Gfon 13 104 )4
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7w Fiange. welding heck /or irubs, e 74
o on R CART ORI DO .
S b Y e
5w Gnskes ggpenle/, el ) BN et forn 2 0z
)
w40 Gaskes FTeementes, TNIG | EN 15U fern 3 0.3
TBE § TOP-SILfa |
now Batl value, W uloy ol 3 %3
primrooc/ e Sea 3
ti3 40 ﬂanw Vl‘lliil. SPC 5! mﬁrln klw 265, 1 0.7 4
il ,"‘W‘“ 55 L e p
PR ol Satee, ol it ' 2o
,,.wwu, HES, Tarica Ref, 797 .
Wit A e
TOTAL FABRICATION VEICHT
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M TN It
w1 50
®  w 0
B il
B o
& im in
@ % n
Jednotlivé
lozk
trubnej
e
Q
*
% 4515
¥ 233]
EL +280
PROCESS DATA/PROCESNE PARAMETRE ENG. RECORD/ZAZNAMY |HAME/MEND | SIGN./PODPIS | STAVEA  Pepasis petubies rorodov v PROPLANT &.r.a.
et o ekl Sl K Erarpelie o pRoPLAM
Pressure/Tlak [bar] [vid ZPY podla &v. |Drawn by/Kresk ING._ JURIGA e LPlane/ S i o dein” 7 PR | [s] 851 24 Mows Sady
Temperature/Teplota ['C] |wd. ZP¥ podla &v. |Checked/Kantroloval ING._CEBO LA INVESTOR Serle Siowho n.c., Brathiave Slovenska Republika
i it il LINE NUMBER
Mudlurtl/MSdmm. wid. ZFV podia Approved /Schvali NG MADAR S0/PS/DFS o, :‘mg 13-80-P0
Insulation /Izoliscia vid, ZPv_podia Process/Technolg 50-001 Mealing techrclogls BLONDET @ 7830w patk T
07C. REWISION, REVIZIA DATE, AFR/SCHY. | Piping Class/Fot. trieda  |vid. ZFV podia t.v. |Appraved/Schvall " 9 e /Bétam 24/02/13 ‘ 1/1 ‘PW‘ G
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Potrubny systém. Zakladné sposoby spajania potrubi.

THREAD ENGAGEMENT

ITEM SUCH H%Y
L s Screwed Piping S

| gt (pripade THD Thread )

T A ANN
SEAL WELD «
WEI7
T
BEVEL ENDED Butt-Welded Piping BW
ITEM SUCH A5
PIPE, VALVE,
| EQUIPMENT,
ETC

BEVEL

116"
EXPANSION
| GAP =

PlnINFNﬂ73 BORE SOCket-WeIdEd Piping
PIPE SW

4:&1{&:950 ITEM SUCH AS

COUPLING, EQUIPMENT, VALVE. Etc.
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Potrubny systém. Rura

Wall thickness = mm Weight —kg/m (Plain end mass)

Pipe Pipe
Size oD 5S 108 10 20 30 STD 40S 40 Xs B80S 80 XXs
(Inches) (mm)
1.65 2.31 2.31 2.31 3.20 3.20 3.20
3/8 17.10 0.64 0.84 0.86 0.84 i.10 1.12 1.10
1/2 21.30 1.65 2.11 2.77 2.77 2.77 3.73 3.73 3.73 7.47
! 0.82 1.01 1.27 1.30 1.27 1.62 1.65 1.62 1.95
1.65 2.11 2.87 2.87 2.87 3.91 3.91 3.91 7.82
3/4 26.70 1.04 1.31 1.69 1.71 1.69 2.20 2.24 2.20 3.64
1 33.40 1.65 2.77 3.38 3.38 3.38 4.55 4.55 4.55 9.09
) 1.33 2.13 2.50 2.55 2.50 3.24 3.29 3.24 5.45
1.65 2.77 3.56 3.56 3.56 4.85 4.85 4.85 9.70
1 1/4 42.20 1.68 2.76 3.39 3.46 3.39 4.47 4.56 4.47 7.77
1.65 2.77 3.68 3.68 3.68 5.08 5.08 5.08 10.15
11/2 48.30 1.95 3.17 4.05 4.13 4.05 5.41 5.51 5.41 9.56
2 60.30 1.65 2.77 3.91 3.91 3.91 5.54 5.54 5.54 11.07
' 2.44 4.01 5.44 5.54 5.44 7.48 7.63 7.48 13.44
2.11 3.05 5.16 5.16 5.16 7.01 7.01 7.01 14.02
2 1/2 73.00 3.77 5.36 8.63 8.81 8.63 11.41 11.64 11.41 20.39
3 88.90 2.11 3.05 5.49 5.49 5.49 7.62 7.62 7.62 15.24
' 4.60 5.59 11.29 11.52 11.29 15.27 15.59 15.27 27.68
2.11 3.05 5.74 5.74 5.74 8.08 8.08 8.08
3 1/2 101.6 5.29 7.99 13.57 13.84 13.57 18.63 19.01 18.63
4 114.3 2.11 3.05 6.02 6.02 6.02 8.56 8.56 8.56 17.12
) 5.96 8.52 16.07 16.40 16.07 22.32 22.77 22.32 41.03
5 141.3 2.77 3.40 6.55 6.55 6.55 9.53 9.53 9.53 19.05
. 9.67 11.82 21.77 22.20 21.77 30.97 31.59 30.97 57.43
6 168.3 2.77 3.40 7.11 7.11 7.11 10.97 10.97 10.97 21.95
i 11.55 14.13 28.26 28.83 28.26 42.56 43.42 42.56 79.22
8 219.1 2.77 3.76 6.35 7.04 8.18 8.18 8.18 12.70 12.70 12.70 22.23
i 15.09 20.37 33.31 36.81 42.55 43.39 42.55 64.64 65.95 64.64 | 107.92
10 273.1 3.40 4.19 6.35 7.80 9.27 9.27 9.27 12.70 12.70 15.90 25.40
) 23.08 28.34 41.77 51.03 60.31 61.52 60.31 81.55 83.19 96.01 | 155.15
12 323.9 3.96 4.57 6.35 8.35 9.53 9.27 10.31 12.70 12.70 17.48 25.40
) 31.89 36.73 49.73 65.20 73.88 75.32 | 79.73 97.46 99.43 132.08 | 186.97
14 355.6 3.96 4.78 6.35 7.92 9.53 9.53 11.13 12.70 19.05
' 35.06 42.14 54.69 67.90 81.33 93.27 94.55 107.39 158.10
16 406.4 4.19 4.78 6.35 7.92 9.53 9.53 12.70 12.70 21.44
) 42.41 48.26 62.64 77.83 93.27 81.33 123.30 | 123.30 203.53
18 457.0 4.19 4.78 6.35 7.92 11.13 9.53 14.27 12.70 23.38
) 47.77 54.36 70.57 87.71 | 122.38 (105.16 155.80 | 139.15 254.55
20 508.0 4.78 5.54 6.35 9.35 12.70 9.53 15.09 12.70 25.19
. 60.46 70.00 78.55 [(117.15 |155.12 |117.15 183.42 | 155.12 311.17
22 559.0 4.78 5.54 6.35 9.35 12.70 9.53 12.70 28.58
' 66.57 77.06 86.54 (129.13 (171.09 |129.13 171.09 373.83
24 610.0 5.54 6.35 6.35 9.35 14.27 9.53 17.48 12.70 30.96
) 84.16 96.37 94.53 |141.12 | 209.64 |141.12 255.41 | 187.06 442.08

Schedule

Rozsah. Plati aj pre
ostatné potrubné
komponenty : T-kus,
koleno ... Atd.)

STD- standard
XS- extra strong

XXS — extra extra strong
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Potrubny systém. Fittingy

Druh. Fittings for welding DIN 2609

Table 2. base material, materials and form of manufacture

Norma

Material 5t370 DIN 1629 -10t0 300
St 370 1.0254 X DIN 1626

(Materia’|ové RSt 37-2 1.0038 X X X DIN 17 100

skupina)

C 5t52.0 5t52.0 1.0421 X DIN 1629 -10 to 300

St 52.0 1.0421 X DIN 1626
St 52-3 1.0570 X X x DIN 17100

E StE 360.7 StE 360.7 1.0582 X X DIN 17172 -10to 50

C 22.8 1.0460 X X DIN 17 243

H 15 Mo 3 15 Mo 3 1.5415 X DIN 17175 -10to 530
DIN 17177
DIN 17 155

X DIN 17 243

x
x
=
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Potrubny systém. T-kus, Kriz /Tee, Cross/

|
W /////7/)// ASME B16.9-2001 FACTORY-MADE WROUGHT BUTTWELDING FITTINGS

o

TABLE 9 DIMENSIONS OF REDUCING OUTLET TEES AND REDUCING OUTLET CROSSES

2 e =

Nominal

Pipe Qutside Diameter at Center-to-End

Size Bevel Run, Qutlet, 1

{NPS) DN Run Outlet c [Note (1)]
Vo x Vo x ¥ 5% 15x 10 21.3 17.3 25 25
Yox Vo x Yy 15x 15x 8 21.3 13.7 25 25
Yax Y x 20x 20x 15 26.7 21.3 29 29
Yyx Yy x 20x 20x 10 26.7 17.3 29 29
1x1x% 25x 25x 20 33.4 26.7 38 38
1x1x % 25x 25x 15 334 21.3 38 38
M x 1V x 1 32x 32x 25 42.2 33.4 48 48
1 x 1 x % 32x 32x 20 42.2 26.7 48 48
Wax 1Yy x % 32x 32x 15 422 21.3 48 48
e x 1 x 1Y, 40 x 40x 32 48.3 42.2 57 57
1% x 1% x 1 40 x 40x 25 48.3 33.4 57 57
1% x 1% x % 40 x 40x 20 48.3 26.7 57 57
1 1Y% x % 40x 40x 15 48.3 21.3 57 57
2x2x1% 50 x 50 x 40 60.3 48.3 64 60
2x2x 1Y, 50 x 50 x 32 60.3 42.2 64 57
2x2x1 50 x 50x 25 60.3 33.4 64 51
2x2x% 50 x 50x 20 60.3 26.7 64 44
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Potrubny systém. T-kus, Kriz /Tee, Cross/

n

DN 1

— uy?

Uz 2

o

it e

DN 2

]

Ly

53

#2

<

£

- LT Pl

TN iy o 2 =

[

Accomplishment A
remaining dimensions see
accomplishment B

U?) Uy?)
d;
e —2
52
S4
)

.

U12)

ua?)

9.

d;

54

DN 2

H2)

#2)

5

DN1

LLLLL S

5

}sse

DIN 2615-1
DIN 2615 - 2, do pIného tlaku

Steel butt-welding pipe fittings

Accomplishment B
dimensions complyto

accomplishment A

Uy?)

Uy?)

Sa

32

51
b

t?)

Tees for use at full service pressure

DIN

2615

Part 2

%)




_ pressure resistance of fitting 100

X %

pressure resistance of pipe

EN 10253-2

TYP A — obmedzeny tlak

/ TYP B —do plného tlaku




25 337 20 - 26 32 40 25 337 20 - 26 32 40 38 38 49 - 52 55 59

40 483 20 - 26 40 50 40 483 20 - 26 40 50 57 - 47 83 57 T
32 424 20 - 26 32 40 57 48 - 52 54 59
5 337 20 - 26 32 40 57 S5 - 60 58 62 D

Figure 4 — Equal tee

DIN 2615 — 1, pressure factor



Potrubny systém. Odbocky /Outlet, Olet/

SOCK

[ SN

BUTT WELDED SOCKET WELDED

SCREWED | TH RED

> WELD OLET
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Potrubny systém. Odbocky /Outlet, Olet/

THREAD SOCKET

LATROLET

— ELBOLET
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Potrubny systém. Odbocky /Outlet, Olet/

THREAD SOCKET WELD

THREADOLET SOCKOLET WELDOLET



Potrubny systém. Odbocky /Outlet, Olet/

THREAD SOCKET WELD

THREADOLET SOCKOLET WELDOLET



THREADED ELBOLET



WELDOLET



Potrubny systém. Odbocky /Outlet, Olet/

/
S

1

AN

SOOI

ko | > SWEEPOLET

STUB-IN

WELDOLET



Vystuzenie :

-Vystuzny prstenec, rebro, hribka
steny,

napr. STN EN 13 480-3

WELDING SADDLE REINFORCING PAD



Pressure
W
PSI ;f . BURSTING TEST COMPARISON
9000 =~

i
A
i

= Note: Codes in effect when tests were

performed are indicated
8000
7000 BURSTING PRESSURE
6000 Actual bursting
5000 test pressures

Required bursting

4000 test pressures USAS B16.9 Code \\v
3000 A = |
OPERATING PRESSURE Maximum Oil Ref.

S ———

1000 Maximum Power
0 Piping USAS B31.1.0 A

4x4 2x2  6x6 6x6 8x4 8x8 8x6 12x8 10x10 12x12
XS STD STD STOD STD STD STD STD  STD  STD
GrB GrA  GrB GrB GrB GrB  GrA GrB GrA  GrB

WELDOLET® TEST ASSEMBLY
Size-Weight-Grade
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-Torisferické, rovné,
eliptické ... Atd.

/ //u'_J Z _ | -Prevedenie:
///// S 7 -Weld, Socket, Thread

///ZZ:._I ?’/// Druh:
o

——
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Potrubny systém. Uzaver /Cap/

Pouzitie :

- Steam/Liquid Trap
- Steam distributor
-Separator

77777 Ll Ll

TRAP PIPING
CONNECTION

- BLOWDOWN
/ CONNECTION







SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Potrubny systém. Reducia /Reducer CON, ECC/

FACTORY-MADE WROUGHT BUTTWELDING FITTINGS ASME B16.9-2001

’N\ 'X

7

-~ H ——— -~ H ———

Note (1)

TABLE 12 DIMENSIONS OF REDUCERS

Outside Outside
Diameter at Diameter at
Bevel Bevel

Nominal Pipe Large Small End-to-End, Nominal Pipe Large Small End-to-End,
Size (NPS) DN End End H Size (NPS) DN End End H

Yo x Y 20x 15 26.7 21.3 38 5 x 4 125 x 100 141.3 1143 127

¥ x 3 20x 10 26.7 17.3 38 5 x 3V, 125 x 90 141.3 101.6 127

1 x 3%, 25 x 20 334 26.7 51 5 x 3 125 x 80 141.3 88.9 127
1x% 26 x 15 334 21.3 51 5 x 2V, 125 x 65 141.3 73.0 127
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Potrubny systém. Reducia /Reducer CON, ECC/

Steel butt-welding pipe fittings

Eccentric reducers with raduced pressure factor

|
2616

Part 1

pd

o~ X
% N
Y
DNy g
o -E‘“‘“-H_H. é [y
T
A A AAIA AL I

;

DIN 2616 — 1, Excentricka

7@

Steel butt-welding pipe fittings DIN
Reducers for use at full service pressure 2pm126
Do plného tlaku
) AW
W7 &
. o
X
»
] T
DN, & — : S DN,

7

DIN 2616 — 2, Centricka

fy
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40 483 20 - 26 40 50 32 42,4 20 - 26 36 40 64 98 - 97 95 100
25 33,7 20 - 26 32 40 64 99 - 99 98 100
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Potrubny systém. Reducia /Reducer CON, ECC/

ECCENTRIC Umiestnenie excentrickej
12"X8" REDULER 147X10” redukcie:
ECC. RED., FLAT on TOP ECC. RED. '

F.OT.

/ F.OT. '
ﬁ_‘i—g tE'E J Flat Side Down - FSD

Flat Side Up - FSU

CCCENTRIC F.O.T - Flat on Top

REDUCER
FLAT on BOTTOM :E F.O.B — Flat on Bottom
—] ‘EL_" T

\\u—IE”XS’ \\=—14'X10’

ECC. RED. ECC. RED.
F.0.B. F.0.B.

ia

E_




CORRECT ECCENTRIC REDUCERS SHOULD BE
SOURCE OF SUPBLY ARRANGED WITH THE BOTTOMS
FLAT WHEN SOURCE OF SUPPLY

BELOW PUMP
IS ABOVE THE PUMP

Straightening vanes or
straight run as short as
possible but not less thg

6 pipe diameters "D 12 per foot
minimum upward

slope to pump
/ Smooth

£ long-radius
n elbows

Primer

Globe
isolation
valve

I‘)‘
V.

_ L
\ Pipe supports g 1~ leg‘unélmum water
holts . {2s reguired) 4D Wi
Drainage Eccentric v !
away from reducer minimum inlet
motor o ol turbulence
uction be
T \ Inlet below
minimum
As close as/T D" minimum  watar level -

possible



900 LONG-RADIUS
90° SHORT-RADIUS

14z x NPS

45° ELBOW LONG-RADIUS

'm

0.D.

1

7\

!

11/2

X
NOM. SIZE

'

RAD.= 1 1/2 X NOMINAL SIZE

CENTER TO END

iy
i

—

T

1 X
NOM. SIZE

l

RAD.=

1 X NOMINAL SIZE
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Potrubny systém. Koleno /Elbow, R=1D, R=1,5D/

45° elbow 90° elbow

180° bend

]

/A0

@
[
S
d, -
- b

r is to be calculated as follows: type 2:r=
type 3:r=
type S:re=
type 10: r=

1,0“13
1.5'da
2.5*('!,

50-d,

type 20: r=10,0-d,

2b

Steel butt-welding pipe fittings
Elbows and bends with reduced pressure factor
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Potrubny systém. Koleno /Elbow, R=1D, R=1,5D/

45° elbow 90° elbow 180° bend
|
e
s 1 a <
- o
!
“ % ’ 4 !
sl s
da da -
n b
r is a design dimension, to be calculated as follows:
type 2: r= 1,0-4d,;
type 3: r= 1,5-d;
type 5: r~ 2,5-d; Steel butt-welding pipe fittings
type 10: r= 5,0-d,; Part2: Elbows and bends for use at full service pressure
type 20: r=10,0-d,.

=
z

N
@)
-
CIJ1
N



RAD.
2-WELD

RAD,
4-WELD




il 7

Ef

Butt-Welded
Piping BW

Socket-Welded
Piping SW

Screwed Piping S
(THD Thread )

1




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Potrubny systém. Zakladné sposoby spajania potrubi.

Ostatné typ
spajania.

Seals between the pipe ends
and the groove

-pruzny clen

% -‘ -tvarovy spoj

Victaulic
modlded mefallic | Pa rke r

sealing lip  support retaining ring

/
The metallic support of the sealing ring acts just like an integrated Swa ge I OC k atd .

pre-assembly tool.

Before tiahtening the nut After tinhtenina the nut



Potrubny systém. Priruba /Flange/

l:_'_—_
Mozzle
e
Flange
4 .

-Typ

-Rozmer

-Rating
-Tesniaca plocha

« flat face
* raised face
* ring-type joint

weld neck
threaded
socket weld
slip-on
lap-joint
reducing
blind

orifice
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Potrubny systém. Priruba /Flange/

—{ |=— 1/16" FOR 1504

AND 300§
—= k== 1/& FOR 400§ ~—— ——r
S 7771 AND HEAVIER

E§§§ N /f% _x§ A,

I 7 RN A |
GASKET FACING GASKET FACING
RAISED FACE RING JOINT FACE

( RF) ( RV )




| cac

L l E 8 A

| | ' -« H -

- H - _ o X
- B >

PLATE SLIP-ON WELDING
WELDING NECK

Hlavné rozmery:
-Rozstupova kruznica

-Pocet a priemer pre skrutky
-Pripojovaci rozmer
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Potrubny systém. Krkova priruba /Flange Welding Neck/

2

Identifikacia




TJ[F] TAYLOR FORG




L

P PO

2z

STUBEND

B
——
| : l
— ‘\

S

>

R ey

7




NOM. BORE

e e e v

L




e ity i

7
7
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Potrubny systém. Zavitov

Q.
©
—
q
c
(on
Q
~
-
=2
3 -
()
s Q
{§ Q.
y @
1 Q.
>, =
s Q
. D
s 0Q
M
2~




r n I f
s i F Strojnicka fakulta

Potrubny systém. Zaslepovacia priruba /Blind flange/

E “m =

|, }
BLIND FLANGE

L&

Y

'Y
v
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Potrubny systém. Priruba /Flange/

Materialova skupina

Table 1A List of Material Specifications

/ Pressure- Applicable ASTM Specifications [Note (1)]
Material Temperature
Group Nominal Designation Rating Table Forgings Castings Plates
1.1 C-Si 2-1.1 A 105 A 216 Gr. WCB A 515 Gr. 70
C-Mn-Si A 350 Gr. LF2 A 516 Gr. 70
A 537 CL1
C-Mn-Si-V A 350 Gr. LF6 Cl. 1
3% Ni A 350 Gr. LF3
1.2 C-Mn-Si 2-1.2 A 216 Gr. WCC
A 352 Gr. LCC
C-Mn-Si-V A 350 Gr. LFe Cl. 2
2Y4Ni A 352 Gr. LC2 A 203 Gr. B
3Y4Ni A 352 Gr. LC3 A 203 Gr. E
1.3 C-Si 2-1.3 A 352 Gr. LCB A 515 Gr. 65
C-Mn-Si A 516 Gr. 65
2 Y4Ni A 203 Gr. A
3 Y4Ni A 203 Gr. D
C-4Mo A 217 Gr. WC1
A 352 Gr. LC1
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Potrubny systém. Priruba /Flange/

Table 2-1.1 Pressure-Temperature Ratings for Group 1.1 Materials
M ate rl a, Iova, Nominal Designation Forgings Castings Plates
skupina, ¢-si A 105 (1) A 216 Gr. WCB (1) A 515 Gr. 70 (1)
., C-Mn-Si A 350 Gr. LF2 (1) A 516 Gr. 70 (1), (2)
Material. g;/zn:i-a-v ﬁ : gg g: tig @ A537CL1(3)

Working Pressure by Classes, bar

Class
Temp., °C 300 400 600 900 1500 2500

=79 to 38 19.6 51.1 68.1 102.1 153.2 255.3 425.5

7 . 50 19.2 50.1 66.8 100.2 150.4 250.6 417.7
Tlako-teplotna trleda 100 17.7 46.6 62.1 93.2 139.8 233.0 388.3
150 15.8 45.1 60.1 90.2 135.2 225.4 375.6

200 13.8 43.8 58.4 B87.6 131.4 219.0 365.0

250 12.1 41.9 55.9 83.9 125.8 209.7 349.5

300 10.2 39.8 53.1 79.6 119.5 199.1 331.8

325 9.3 38.7 51.6 77.4 116.1 193.6 322.6

350 8.4 37.6 50.1 75.1 112.7 187.8 313.0

375 7.4 36.4 48.5 72.7 109.1 181.8 303.1

400 6.5 34.7 46.3 69.4 104.2 173.6 289.3

425 5.5 28.8 38.4 57.5 86.3 143.8 239.7

450 4.6 23.0 30.7 46.0 69.0 115.0 191.7

475 3.7 17.4 23.2 34.9 52.3 87.2 145.3

500 2.8 11.8 15.7 235 35.3 58.8 97.9

538 1.4 5.9 7.9 11.8 17.7 29.5 49.2

NOTES:

O b m Ed Zenla (1) Upon prolonged exposure to temperatures above 425°C, the carbide phase of steel may be converted
to graphite. Permissible but not recommended for prolonged use above 425°C.
(2) Not to be used over 455°C.

(3) Not to be used over 370°C.
(4) Not to be used over 260°C.




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Potrubny systém. Priruba /Flange/, EN, DIN

Welding Neck Flanges DIN 2633

Material: 5
1.4541 / 1.4571 -5~ | ; z
/
/ | /
/] 9
-I-dI?—- A : '// z‘k =
Il A s
K ! ’4‘ ks 7 / -. /é ~"
| < a : = I

DIN 2633 PN 16

Flanges and their

joints — Circular Europa:
y . DIN ( DIN 25xx — 26xx )
flanges for pipes,

valves, fittings and \ Kazda priruba typ ina norma (aj PN !!!)
accessories, PN
designated — Eurépska norma:

EN 1092-1 ( komplexna )

Part 1: Steel flanges




—
| 4.1
N . N N

Typ 01

glatter Flansch zum Schweilten
—H+
-t

E +F
I Eﬁ
FF
Typ 02
Loser Flansch fir Vorschweiliring (siehe Typ 35) Form A Form B Form C
Glatte Dichtflache Dichtleiste (B1 und B2) Feder

¥ =+ (siehe Tabelle 2)

7MY L

Typ 02
Laser Flansch fiir Presshordel (siehe Typ 37)

L _ 1
N : lN Nli N
Typ 04
Loser Flansch fir Yorschweiltbund (siehe Typ 34)

Typ 11 Form F Farm F Farm GG

Vorschweilflansch Vorsprung Ricksprung O-Ring-Vaorsprung

Form D
Nut

Farm H
O-Ring-Nut

Rozmer

/DN/

Rating
/PN

Typ priruby
J/TYP/

Tesniaca plocha
/FORM/
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Potrubny systém. Priruba /Flange/, EN 1092-1

DNDl-ﬂDII']NDDLDDDI-”DDDDDDDDDDDDDDDDDDDDDDC}DDDC}D
Flansch- oder Bund- bzw. Bordeltyp Tabelle —|=|—|N|ci|@ || |+ |0 ||~ || & |o|c|w| o |a|o | clw|o|o|o|t|w|a|e|S
PN == || = ||| cu|ou|cu]eu | |ea e ]| e [on |=r
8 25 PN 6 verw— x| x| x| x[x
9 6 x‘x|x‘x|x|x x‘x|x‘x|x‘x x| o e o Do e o [ [ x| [ ¢
10 | 10 |PN 40 verw—|<PN 16 verw—| X | X| X |x x| x| x| x
L 1
NHY | NHY 11| 16 | epnaovew— [x|x]x|x|x|x]x|x]x|x]x]|x]x
12 | 25 « PN 40 verw.—» x| x| x| x x| x| x| x
Typ 01
P 13| an x| x| [ e e [ | x [ x| | x|
14 | 63 |<PN100verw— |X|X|x|x[x|x|x|x|x|x
15 | 100 [x|xx|x|x x| x]x]x xxx x x| x [ x| x| x| %
9 6 x| x| x| [x [ e Do x| o ox [ x [ [ 3¢ |
b= 10 10 |«—PN 40 verw.—|«PN 16 verw.— [ X | X| X | X | X | X[ X| X
%m 11| 6 | epnaovens |x]x]xx]x]x]x]|x|x|x|x|x]x
12 | 25 PN 40 verw —» x| x| x| x x| x| x]x
Typen 02 und 32
» 13 40 x‘x|x‘x|x|x|x‘x|x‘x|x‘xxx x x| x x| x| x
8 25 «PN 6 verw.—»
9 6 x| x| x| x| x| x| x| x| x| x || | x| | x| | x| x| x| x| x
10 10 «—PN 40 verw — [« PN 16 verw — | X [ X | X | X | X [ X[ X[ XX | X XX
11 16 PN 40 verw.—| x| x| x | x| x| x| x || x |3 [ [ [ [ x [ x| x| x| x
12 | 25 |epnaoverw—| x| x| x x| x| x| x] x [x [ x x| x| x [ x| x
Typen 02 und 35
» 13| a0 x| x| x| x| x x| x| x| x| x [ x ¢ x| x| x
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€ 0 O
=l 3 1 5 v - =27
o - = =
58 sl |- : 3|8 s| ¢ 3
_ © _ - R Wy
1] s S 1 s B = Wy N
— =T o =
i 3 °|3 3| ¢ ¢
IS) . j
an F s F £ F .
@0 G G G H, H Hy
Dieses Bild zeigt nur die An- Typ 01 Typen 02 und 32 Typen 02 und 33 Typen 02 und 35 Typen 02 und 36 Typen 02 und 37

ardnung, aber nicht

notwendigerweise die genaue LG B ‘M I
Anzahl der Schraubenlacher; ~ 1< ‘&_
bezlglich der tatsachlichen Anzahl =
wird auf 7t 3
= 3 )
Tabelle 13 ,Anzahl der Schrauben”
verwiesen. “ 11 == 4 la|= =
|- . % o= s s T3
2+t o3lf HNE
k=3
Ly
E <
FH =] Hy
H o fz fz I':z
,."i?., II:I. fi H| 1

Typen04und34 = = Typos Typ 11 . Typi2 o Typ 13
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Potrubny systém. Priruba /Flange/, EN 1092-1

Material

Tabelle G.4.1-8 — PN 100

Tlako-teplotna trieda

PN I':Et_lmﬂf 1R (mm) RT [100=C|150=C|200=C |250=C |300=C | 350 =C [ 400 =C | 430 =C | 460 °C | 470 °C | 480 =C (480 =C (500 =C | 510 -C 52% 530 =C | 540 =C | 550 °C | 560 =C [ 570 =C [ 360 =C | 380 =C | 600 =C
1.0352 ==50 000 | %28 880 833 781 | 690 | 842 | 595 | 128 \
103582 | S0<R==150 [ 1000 | 857 | 833 | 785 | 728 | 642 | 619 571 | 2328 \
1.0426 «=30 1000 | 1000 [ 1000 | 1000 | 9, 830 | 809 | 738 | 404 ¥
10426 | S0«R==150 | 1000 | 1000 | 942 | 866 | 876 | 809 | 738 | 642 | 404
1.5415 <=60 100,00 | 1000 | 1000 | 1000 | 976 | 857 | 809 [ 761 | 738 [ €79 | 620 | 550 | 501 | 442 | 352 | 280 | 223
15415 | 60=tR==30 | 1000 | 1000 | 1000 | 1000 | %28 | 809 | 761 | 714 | 690 e40 | 5871 | 522 | 483 | 442 | 352 | 280 | 3
15415 | 80«R==150 | 1000 | 1000 | 1000 | 952 | &80 | 761 | 738 | 690 | 666 | 621 | 577 | 532 | 467 | 442 | 352 | 280 | 223
17335 <=( 100,00 | 1000 1000 | 1000 {1000 | 995 | 952 | 904 | &7 816 | 775 | 734 | 633 | €52 | 552 | 447 | 37| 290 | 233 | 190 [ 157
17335 | 60«R<=80 | 100,0 | 1000 | 1000 | 1000 [ 1000 | 928 | 857 | B80% | 761 | 740 | 718 | 69p | 674 | 652 | 552 | 447 | 371 | 290 | 233 | 190 57

100 | 17335 | 80<R==150 | 1000 | 1000 | 100,0 | 1000 | 952 | &80 | 833 | 765 | 738 720 | 703 | 686 | 669 | €52 | 552 | 447 | 371 | 290 | 233 [ 190 | 157
17383 130 1000 | 1000 1000 [ 1000 | 1000 | 1000 | 978 | 928 | 880 | 833 | 785 | VB | 680 | 642 | 961 | 480 | 428 | 30 | 323 | 276 | 242 | 209 | 180 | 18]
1.7368 150 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 | 848 | 683 | 538 | 457 | 385 | 333 | 280 | 238 | 204 76
10487 | 35«R<=70 | 1000 | 1000 | 1000 | 936 [ 861 | 747 | 832 | 361
10487 | T0«R==100 [ 1000 | 1000 | 9£2 | 868 | 795 | 652 | 561 | 448
1.0487 | 100<tR==150 | 1000 | 976 [ 885 | 793 700 | 561 | 468 | 371
10565 | 50«R==100 | 100,0 | 1000 | 1000 | 1000 [ 1000 | %80 | 904 | 795
10565 | 100<tR<=150 | 100,0 | 100.0 | 1000 | 1000 1000 | 933 | 642 700
14922 130 1000 | 1000 [ 1000 [ 1000 ) 1000 | 1000 | 1000 1000 | 1000 | 1000 | 1000 | 1000 { 1000 [ 1000 [ 1000 | %8| 815 | 712 | 808 [ 528 | 452 | 385 | 328 | 280
14903 130 1000 | 1000 | 1000 | 1000 ) 1000 | 1000 | 1000 [ 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 9186 | 790 [ 714 | 638 | 571 | 504 | 447
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Potrubny systém. Tesnenie, /Gasket /

Tesnenie je komponent
Bolt Force Possible zabezpecdujuci tesnost

l Operating l Egﬂgﬁ;g or dvoch pléch, pomocou
Gasket “rotation”  uskladnenej energiou
Stress m / medzi nimi.
N
( g \\ \ Materialy pre tesnenia
| N rozdelujeme:
(R N/
= — — Nekovové /Non-metallic
| = types/
T Hycé;c:igatm T Semi kovové /Semi-
metallic types/

Kovové /Metallic types/
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Potrubny systém. Tesnenie, /Gasket /

Manufactured to CO tl"eba VEdiEtl ?

ASME B16,20

nner Ring Chemicka odolnost

Parametre tesnenia ?
( Dovolené zatazZenie )

Diameter
and
Prezzure clazs

Manufactuers
Name

Leakage rate (leak

rate)?
Inner Ring material .
stamped on pnering Rozmerova norma ( EN,
Quter Ring material arbon Steel or 7 e .
(when utl'?erthan arbon SieelorFITE DIN, ASM E, V navaZHOStI
Carbon Steel) ve. s ,
Winding materi na pouzitu prirubu. )

and Filler material

Sealing Element
(=piral winding}
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Potrubny systém. Tesnenie, /Gasket /, B16.21

ELASTOMERIC SEALING MATERIALS
MATERIAL CODE CR AE/AU NER ECOICO
CHEMICAL NATURE Polychloroprene Polyurethane Nitrile Epichloro-
Rubber Rubber Rubber hydrin
TRADENAME NEOPRENE ADIPRENE BUNA-N HYDRIN
OIL Aliphatic Hydrocarbons 2 2 1 1
Aromatic Hydrocarbons 3 3 2 1
Crude Oil (< 120°C) 2 2 1 1
Crude Oil (> 120°C) 4 4 4 4
SOUR CRUDE OIL 3 3 2 3
SOUR NATURAL GAS 3 3 2 3
OIL BASED MUD 2 2 1
WATER BASED MUD 9 1 1 Code Ra ﬂﬂg SIQHFﬁGEHGE
WATER 2 1 2
STEAM 3 3 31 Good Satisfactory performance in relatively
INHIBITORS Amines 3 2 2 : ;
COMPLETION FLUIDS CaCliCaBr | 1 1 1 high level of chemical.
ZnBr 1 1 4
K2Cc03 1 2 2 |2 Fair Satisfactory only if low temperature and/
BRINE Seawater 2 4 1 or low level of chemical.
CONTROL FLUIDS Mineral Oils 2 1 1
Glycol Based 1 2 1 , ,
ALCOHOLS Methanol 1 4 1|3 Poor Performance depgnds on required life
ACIDS HCI (dilute) 3 2 3 and level of chemical.
HCI {concentrated) 4 4 4
HF (< 65% cold) 1 5 3 el
Acetic Adid (Hof) 4 p A 4 Bad MNo tolerance to chemical - DO NOT USE.
SURFACTANTS 2 4 1 _
CHLORINATED SOLVENTS 4 4 4 |9 Unknown No data available.
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Potrubny systém. Tesnenie, /Gasket /

1000 Solid Metal
340 Spiral Wound Gasket
300 Graphite Foil
T 130+ CAF
=3
o 100
2 g4 fr=Sheath (Note: Some new
o \ grades suitable
o Proofed Woven for 1600°C)
© Asbestos
c 17
9
c 10 4 _Rubber
8 Treated
Paper
h20 250| | 550| | | | |

100 200 300 400 500 600 7700 800 900 1000

Temperature °C
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Potrubny systém. Tesnenie, /Gasket /

. Rubber gasket . PTFE-, ePTFE-gasket

D Fibre sheet gasket . Graphite gasket

Pressure

[MPa]




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

V 4 v é ]
Potrubny systém. Tesnenie, /Gasket /, B16.21
Class
Table 4 Gasket Dimensions for ASME B16.5 Class 150, Pipe Flanges and Flanged Fittings
Full Face Gasket

NPS Gasket I.D. Flat Ring 0.D. 0.D. Number of Holes Hole Diameter 1 Bolt Circle Diameter
e 21 48 89 4 % 60.3

7 27 57 98 4 % 69.9

1 33 67 108 4 % 79.4
1Y, 42 76 117 4 e 88.9
1Y 48 86 127 4 % 98.4

2 60 105 152 4 Y 120.7
2Y 73 124 178 4 % 139.7

3 89 137 191 4 VA 152.4
3% 102 162 216 8 A 177.8

4 114 175 229 8 % 190.5

5 141 197 254 8 YA 215.9

6 168 222 279 8 % 241.3

Nominal Pipe
Diameter
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Potrubny systém. Tesnenie, /Gasket /

Type

Soft material flat gaskets

Ring joint gaskets

Profile

F1

A1

A12

A13

Al4

Cross-section

Material(s)

Fibre sheets 2 mm
Fibre sheets 1,5 mm
Fibre sheets 1,0 mm
PTFE2 mm
Rubber 2 mm

Graphite with plain
metal sheets

Graphite with tanged
sheet metal (RS) 2 mm

Graphite with tanged
sheet metal(RSP) 2 mm

Graphite with tanged
sheet metal (RHD) 2 mm

Fibre sheets 2 mm,
with inner eyelet

Graphite with metal sheets
and inner eyelet

Graphite with tanged sheet

metal (RS) 2 mm and

inner eyelet, 2 mm

Graphite with tanged sheet

metal (RSP) 2 mm and

inner eyelet, 2 mm

Graphite with tanged sheet

metal (RHD) and inner eyelet, 2 mm

Iron or carbon steel

Monel / steel 4 = 6% Cr

Stainless steel

th
[um]

100

100

100

100

100

100

100

100

100

100

3,2

16

16

R‘#
[pinch]

800

800

800

800

800

800

800

800

800

800

25

10

10

ko™
[mm]

20

kor Ko™
[N/mm]

25 b,
30 *b,
35 b,
25 b,
2 b,

10 b,
30 b,
30 b,
30 b,
30 b,
15 b,
35 b,
35 b,

35 -b,

Ki“

[mm]

1.1 b,
12 b,
13 b,
11 b,
05 b,

11 b,
14 +b,
14 ‘b,
14 b,
13-b,
12 b,
15 ‘b,
15 b,

15 b,

6,0

Ty OlsRT)
[N/mmz]  [N/mmg]

25 80
30 90
35 100
25 60
2 15
10 120
30 130
30 130
30 130
30 80
15 120
35 130
35 130
35 130
265 525
300 660
335 750

Eg™*

500
500
500
600
200

8000

8000

8000

ylnﬁﬂ
[psi]

3.000
4.000
6.500
3.500
300

1.600

4.500

4.500

4.500

4.000

2.200

5.000

5.000

5.000

18,000

21.800

26.000

2,50
2,75
3,00
2,50
1,00

2,00

3,00

3,00

3,00

2,75

225

3,25

3,25

3,25

5,50

6,0

6,5

Note
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Potrubny systém. Skrutkovy spoj /Bolt /

Property class
Sub- . . 3.6 46 48 5.6 58 6.8 8.8" 9.82 | 109 | 129
clause Mechanical and physical property d< d>
number -
16mm?®| 16mm?
5.4und |Tensile strength Rm nominal value 300 400 500 600 | 800 | 800 | 900 | 1000 | 1200
5.2 in N/mm? 4 & min. 330 400 420 500 520 600 800 830 900 | 1040 | 1220
5.3 Vickers hardness HV min. 95 120 130 155 160 190 250 255 290 320 385
F=98N max. 2209 250 320 335 360 380 435
= Brinell hardness HB min. 90| 114] 124 147 152| 181 | 238 | 242 | 276 | 304| 366
’ F=30D" max. 2099 238 304 318 342 361 414
min. HRB 52 67 71 79 82 89 — — — — —
HRC - - - - - - 22 23 28 32 39
5.5 Rockwell hardness HR HRB 959 %5 - — — - —
max. HRC - - 32 34 37 39 44
5.6 Surface hardness HV 0,3 max. - n
. . nominal value 180 240 | 320 | 300 | 400 | 480 - - - - -
5.7 lower yield stress Re® in N/mm? min. 190 540 | 340 | 300 | 420 | 480 — — — — —
5.8 Stress at 0,2% non-proportional nominal value — — 640 | 640 | 720 | 900 | 1080
’ elongation Reo2? in N/mm? min. - - 640 | 660 | 720 | 940 | 1100
Sp/ Reor 094 | 094 091| 093| 09| 092| 091 | 091 09| 088 | 0,88
5.9 Stress under proofing load Sy Sp/ Rpoz
N/mm? 180 225 310 280 380 440 580 600 650 830 970
5.10 Breaking torque, Ma Nm min. — see I1SO 898-7
Percent elongation after fracture min. 25 22 = 20 = = 12 12 10 ] 8
5.11 .
Ain %
5.12 Reduction area after fracture Z % min. - 52 48 48 44
. The values for full size bolts and screws (not studs) shall not be
513 Strength under wedge loading™ smaller than the minimum values for tensile strength shown in 5.2
5.14 Impact strength, KU in J J min. - 25 - s0 30 25 20 15
5.15 Head soudness no fracture
Minimum height of non-decarburized - 2 Hy 2fsHy | ¥4 Hi
5.16 thread zone, E
Maximum depth of mm - 0,015
complete decarburization, G
517 Hardness after retempering - Reduction of hardness 20 HV max.
5.18 Surface integrity In accordance with ISO 6157-1 or ISO 6157-3 as appropriate

Skrutkovy spoj

Vyber vhodného
materialu
Mechanické
vlastnosti

-Vysokeé teploty
-Nizke teploty
-Kordzne
prostredie
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Potrubny systém. Skrutkovy spoj /Bolt /

Eislem normy

- Tva‘rkonccim-ubu Skrutkovyl Spoj

Doplﬁk(wé

Materidl
dslice za

Identifikacia

12 050.6 nebo
12 056.6
13 1520.1

111

15 320.5
13 1520.2

0

60: Examples of marking on hexagon

. A ﬁ . - SCrews
! O 7

153205 )
13 1520.3

XS
e

17 248.4
13 15204
puE|
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Potrubny systém. Skrutkovy spoj /Bolt /

Range of application for materials in relation to temperature

Rulings: Standards: 1= DN 267-13{93); 2 = DIN 1654-4; 2 = DIN 8975-6; 4 / 5 (OIN 17240/DiN 17280} / DN EN 10269,
& = (DIN 17440)/DIN EN 20272, 12 = DIN EN 1515, 13 = DIN EN 3506-142

m Roguh::u;7:W|U&I=m::9=kw::—m;l0=mmﬂ;ll=5£WW,14-VGBR5I5H _ DIN 269-13. Fasteners -

Dutystamp  Min. yield ~Centification
Bolt |

designation strength  allocation T
nut :."-x :’:‘u‘umgnm T h . I of. to

14514 mﬂ%m 2.4852 2,4952 58 (0] a2/ ec n ICa SpeCI Ica Ions -
ol T T T Part 13: Parts for bolted
14514 K18 CrMaWNEN 111 1.4813 1.4823 WiV TSR0 a2/
P § o ot 131 it sl bt W = | =d H H h f :
M BE U M Seee B 5 connections with specific
1.4,512,14 ADCMOVAT 17 17708 GE /GA o0 3238

hriieeed M0, gin, . lr h . I . f
B sy - R R mechanical properties for use at

e
14,79 24 CrMe 5) 11.7258) 11,7258 111181 /1.5511)  (B)/ [B.YKYB) wa a2 M
EREAL 25 Crio 4 1.721% 1, 7218 /AR50 [ 8270 KB “a a2/a -
B S5 e temperatures ranging from
SaRnmil Gt ety o5 o = W o o
AT W LS 1B 0 Lirar 200 C to +7OO C
1.9, DO ENISO 858-1and 2 upln50°C ER S &40 R2IET
1,9, DI ENISO B53-1ang 2 e \

Material Y Utilisation
st abbreviation Material number x Marking temperatur limits
C35NoderC 35V 1.0501 Y +350 °C

s Ck 35 1.1181 YK +350 °C
e X6 ooman 17122 | [35B 2 1.6511 YB +350 °C
15681013 XS CMNiMa 17 122 14401
Ths e oo | |24 CrMo 5 1.7258 G +400 °C
B L 25| 199 CrMioV 5 7 1.7709 GA +540 °C
15900 HA2NS (17 Ny 15680
1,5, 6,5,10,13 15 CNIMGT 17122 wsn| |40 CrMoV 4 7 1.7711 GB +500 °C
1.5, 6,810,13 X5 CrNiMaT 17122 14571 7
Tiasmnn Xs oo 7123 iy [X22CrMoV 12 1 1.4923 v, VH +580 °C
Tia XsoAm1E 10 iien| [X 19 CrMoVNDBN 11 1 1.4913 vw +580 °C
b b vi| [X 8 CrNiMoBNb 16 16 1.4986 s +650 °C
1.5, 8,810,113 AECNI1310 14303
B vie| [X 5 NiCrTi 26 15 14980 SD +650 °C
Shom wes| |NICr20 TiAl 2.4952 SB +700 °C
an X12CMias 1.6800/
8.0, VeV WE 4353 X5 HICIT 26 15 1.4880)

- .
staards

the Peter Thomsenindustal agency
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Potrubny systém. Skrutkovy spoj /Bolt /

VARIANCE OF TORQUE WITH FRICTION COEFFICIENT Slllélnltell trenia v Za’vite
2500 -
L 200 V rozsahu 0,1-0,5
2
< 1500 - o
0 — - s V'V . 7 Ve . 7 .
" 02 Zvacsenie sucinitela trenia o
2 1000 - sy Fae e
< 0,05 zvysi kratiaci moment
500° 0 30 %.
O-DD-I | 1 1 1 | 1 | | | 1

1
1 11/a 11/2 13/4 2 21/
BOLT DIAMETER

Tightening torques for bolts in current use with friction factor 0.12 and at 80% of yield point

Material Ck35 24CrMo5 21CrMoVs7 40CrMoV47  X22CrMoV121 For Conversion 5.6 8.8
Material number 1.1181 1.7258 1.7709 1711 1.4923 purpose
Duty stamp YK G GA GB v with yield 5.6 8.8
Minimum yield point N/mm’ 280 440 550 700 600 1.000 300 640
Temperature max. °C 350 400 550 500 580 300 300
Bolts/ M12 SW19 40 60 75 95 80 135 40 85
Stud bolts M16 SW24 90 145 180 230 195 323 95 205
M20 SW30 180 275 345 440 380 626 190 410
” M24 SW36 300 475 595 755 650 1082 325 720
’ M27 SW41 450 700 870 1100 950 1583 470 1000
M30 SW46 610 950 1200 1500 1300 2161 650 1430
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Potrubny systém. Armatury

Co ovplyvnuje spravny p_—
vyber armatur ? 5071
. /1C
-funkcia 5271
-materialové prevedenie 2"—BA—1500 Y/ 2"—BA—1500
P ek g
-T/p CSO  CSO
-bezpecnost 2" FQ_|
v. / —p— 8] |
-Zivotnost 27 —CL+1500 |
-pripojenie
-prevadzkovanie
-hmotnost
-udrzba . L ,
—cena Pre jednu poziciu viacero alternativ
Kompromis, nie cenovy
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Potrubny systém. Armatury

Tﬂb.‘c’ 3: Loss coefficients ( far various types of valves and fittings (referred to the velocity of flow i the line connection nominal d!mmﬁ‘cr DN)

| Type of valve | firring De- | Loss coefficient  for DN = ] 7
sign |1 20 (25 1[32 40 [s0[65 |80 [100 [125 [150 200 |250 |300 |400 |S00 600 [800 [1000 | Comment P m t .
| Slide disc valves min 1 01 . . i 0.1 rOCeSne pa ra e re .
(dg = DN) max 0.65 0.6 [0.55 0.5 (0.5 [045 04 035 03 |« - » 0.3 | Fordg<DN
Round-hody gate valves min | 2 | 0.15 |0.24 [0.23 [0.22 (021 {0.19 |0.18 |0.17 [0.16 (0.15 |0.13 [0.12 [0.11 (0.11 cf. footnote 1)
dg = DN max| | | 0.32 031 0.30 (0,28 0.6 |0.25 |0.23 0.22 0.20 0.19 |0.18 0.16 015 0.14 |
[Ball and plugvalves — min 3 010 0.10 0.09 |0.09 |0.08 0.08 007 [0.07 0.06 0.05 |0.05 0.04 0.03 0.03 0.0 [ For di < DN
{dg = DN) max |0.15 : - . : 0.15 | {=04r0ll ,
i [ 0.90 |0.59 038 0.26 0.20 0.14 0,12 |0.09 | 0.06 10.06
Buerly PN2510 :,';4 | | 120 100 |0.80 [0.70 062 0.6 (0,50 |0.42 040 (0.3 0,33 [0.33 033 0.30 028 | Tla kova strata E_,
valves IN1g2s min [ 2.04 [1.80 | 1.55 130 |1.08 [0.84 |0.75 0.56 |0.48 |0.40 |
o max | 2,507 2.30% 210" 1.90% 1.70°| 1.50% 1.30 | 1.10 {0.90 [0.83 [0.76 0.71 IJ.BT‘EU.E.\" * Also for PN 40
_g | Globe valves, forged min | ¢ 6.0 | t——p 6.0 |
| max | | 68 ———= 68 | | A | | |
| "E Globe valves, cast min & 30 - - ;: h: 2o 3 can hclzchincul v , ,
| max 6.0 . 2 | | imized valve
3 [ anlr o fox foefos 9 it b Pre regu lacné armatu ry
max 03 102 (1.9 [+ 1.9 (2.2 |22 |23 |2§ |18
| Angle valves min | § 120 |« T . 20 | | . , 7 Ve . ’
max 31 |¢——» |31 |34 (38 |41 [44 47 |50 |53 [57 |60 |63 |66
== ; Prietokovy sucinitel Ky,
| max 1o 4 T t * 16 | |
| Srraight-th 1 in 10 06 | 0.6 [
raight-through valves 1-mﬂ:.l; % ie CV
Dhaphragm valves min 11 0.5 |+ — (0.8 *
| max | I I ] T 7 27 I I 1 I 1 |
| Non-return valves, min (12 (3.0 |+ + 3.0 |
| straight seat max 60 |+ 1 ) 6.0 | 3 1
Non-return valves, min (13|32 |+ T *(32 [37 [50 [73 [43 | b 43 Axially expanded as from . Q [m".h"]
p o aial max 34 34 35 |36 (38 |42 |50 led |82 las |+ > 4.6 DN 125 100
| Non-retura valves, min (14 (25 [24 (22 |21 [20 {19 [17 [16 |15 [¢ > 1.5 [
= Ishn[ed seat may | 130 |+ T T T —*|3.0 1 | } | { kde
g IFuul valves :.:; 15 : | ;,g 0.9 |08 |07 EM 0.5 |04 |04 g:; (7.0)|{6.1) (5.5) 4.5) i“'“’ { }In groups Q je objemovy pn'etok [m3 h_1]
| g Swing check valves min |16 0.5 |+ —» (0.5 04 |+ T » 04 |03 +———— 0.3 Swingcheck valves with- 3 i 4 K
mac| |30 ! 3.0 out levers and weights ) p je objemova hmotnost [kg.m?]
H svedm - 09 30 30 |25 |25 12 (22 4 ;
bbbt s oo < 4 el ey Ap  jetlakova strata armatdry [MPa]
ve=2mls | | 50 | | &0 | g0 |75 |65 |60 |7.0 | | |
Fileers | 18 | 28 |* T + |18 In clean gis
Strainers [19 Lo |« ; +|1.0 |
&l oo A o A el e i i oowi i ol ooy DI, thrlnucucﬁcm(mul(kmcwadbrll]blkkl’ wich 5 » § 106, Handwheel Kv-value
When the valve is parnally apen, e, low flow vebocities, the boss coatiicients increase to the “max™ values. With increasing flow velocities v (in ms) the Joss coefficients decreass roughly as { Y. .
k:lu.ljkxdnwu_ rotation (m“fh)
0.5 1.1
. s s ve . ’ . 4. p . ’
Prietokovy sucinitel - charakteristicky prietok danou armaturou 1.0 2.2
. . 1.5 3.2
za presne definovanych 20 23

podmienok pri menovitom 25 5.4
Kv —m3/hod. 3.0 6.45
Cv- US gal/min. 3.4 72
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Potrubny systém. Armatury

Zakladné funkcie
armatur

l VALVE ACTION l EXPLANATION ‘

STOPPING OR
ON/OFF STARTING FLOW

VARYING THE
RATE OF FLOW

PERMITTING FLOW
IN ONE DIRECTION
ONLY

SWITCHING FLOW
ALONG DIFFERENT
ROUTES

DISCHARGING FLUID
FROM A SYSTEM ‘

REGULATING

CHECKING

SWITCHING

DISCHARGING

Zakladné sposoby
ovladania armatur
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Potrubny systém. Armatury

OPERATED VALVES

SELF-OPERATED VALVES

GLOBE

ROTARY

CHECK

REGULATING \

3

v

DIAPHRAGM ]

MMMMMMMM
({SAUNDERS TYPE]

HHHHH
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Potrubny systém. Armatury

Valve Selection Chart Groups of Valves
Valve Mode of Flow Regulation Fluid :l:(:: ::goﬂlz:ion Vaive Types
Free of  Solids in Suspension Closing Down
Group Type On-Off Throttling Diverting solids non-abrasive abrasive Sticky Sanitary Globe Valve
Closing  Globe: —_% Piston Valve
down —straight pattern Yes Yes Yes i
—angle pattern Yes Yes Yes special special —
—oblique pattern Yes Yes Yes special Stiding
—multiport patlern Yes Yes ﬁ Parallel Gate Valve
Piston Yes Yes Yes Yes special ]
L Wedge Gate Valve
Sliding  Parallel gate: ]
—conventional Yes Yes
—conduit gate Yes Yes Yes Yes Rotating
—knife gate Yes special Yes Yes Yes
Plug Valve
Wedge gate:
—with bottom cavity Yes Yes Ball Valve
—without bottom Yes moderate Yes Yes

cavity (rubber seated)
Butterfly Valve

MO

Rotating Plug:

—non-lubricated Yes moderate Yes Yes Yes Yes

—lubricated Yes Yes Yes Yes Yes Flexing of

—eccentric plug Yes moderate Yes Yes Yes Valve Body

—lift plug Yes Yes Yes Yes Yes

Ball Yes moderate Yes Yes Yes ¢ .

Butterfly Yes Yes special Yes Yes Yes Pinch Valve

Flexing Pinch Yes Yes special Yes Yes Yes Yes Yes i

Diaphragm:

—weir type Yes Yes Yes Yes Yes Yes ! .

—straight-through Yes  moderate Yes Yes Yes Yes Diaphragm Valve
e —




External
threaded

Welding

threaded

Vitaulic

Soldering

Compact flanges

Pripojenie,
Pripojovaci rozmer

Priruba

Zavit

Zvar

Ostatné pripojenia
( Parker, Swagelock,

Clamp, asepticky
program ... )
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Armatury. Globe Valve /Ventil/

Vzor /Valve Body Pattern/:

HAMDWHEEL
—y— -Standard
- -Angle
SPINDLE ——_ _——— BONMET .
-Oblique ,Y*
PACKING
GASKET —-—N\N_\H
SEAT
PLUG —
BODY
OPOG-268

Funkcia:

-Regulacna

-Uzatvaracia

-Casté otvaranie a zatvaranie
Pouzitie

(g) a () bez Castic

Vakuum
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Armatury. Globe Valve /Ventil/

ltem  Part MATERIAL SCHEDULES
Here below we list the main characteristic elements of the different ve . .
1 Body Material Schedules (See pag. 2 for complete Material Table): Le pS|a pr' etO kova
2 Bonnet Material Body & Bonnet Sk fogt charakteristika ( Kv, Cv)
22 Bonnet 7 ASTMA 105
3 Disk " ASTMA 182 F11 il oo i
32 Disk = e o6 Nizsia tlakova strata.
33 Disk 91 ASTMA 182 Fo1
34 Disk
4 Stem
44 Stem
5 Bottom Ring
6 Packing
8 Swing Bolt 2
9 Pin 4
10 Gland Flange 6
11 Yoke Bushing
12 Handle 5
14 Disk Pad
15 Handle Nut
15A  Bolt Nut
17 Washer

18 Disk Cap
20 Name Plate
21 Spring

23 Indicator —

24 Spring E:
35

Grooved Rivet

70 Connecting Ring




W

4

1. Gland follower 2. Gland 3. Packing 4. Back seat

@
A

Seat

Rbézne rieSenia dosadacej plochy (sedlo) a kuzelky




Funkcia:
-3 cestné prevedenie
-zmieSavaci ventil

e N

j .
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Armatury. Piston Valve /Piestovy Ventil/

Vyhody:

-2té tesnenie (bez vibracii)
-spolahlivé

-aj pre nebezpecné médium
-dlhsia Zivotnost tesneni

Uiy gl iy

HElon
Lorvtin froli

Lwar sealing e

%, g
o

¥~ Piston valve

/ Piston actuated valve

Funkcia: o Pilot fuid
—Regula(“:né Pilot fluid
-Uzatvaracia

-Casté otvaranie a zatvaranie
Pouzitie

(g) bez Castic

(1) bez Castic

Vakuum




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Armatury. Parallel Gate Valve /Postivac/

Parallel Gate
Valve
Posuvac

Vyhody:

L4 tlakova strata pri 100 %
otvoreni.

- vhodné pre kaly pasty, suspenzie,
a tazko dopravovatelné materialy

Nevyhody:

-nevhodné pre Casté otvaranie .
Poskodenie tesnenia.

-Nevhodné pre reguldcia. Efektivna
reguldcia zacina pri 50% zatvoreni
- pri T rychlostiach tendencia k
vibraciam

Funkcia:

-Uzatvaracia

- Regulacna, Specialna konstrukcia
Pouzitie

-(g),(l) . Aj supenzie, kaly, pasty
-vakuum



Knife Gate Valve

Zvacsa len do nizkych tlakov
PN10 / PN16

Hlavne pre suspenzie, kalové vody
atd.

Knife Gate Valve
NoZovy posuvac




Funkcia:

-Uzatvaracia
-Nevhodné pre Casté
otvaranie a zatvaranie
Pouzitie

-(g),(1)

Rovnaky princip ako paralel,
v paralelnej platne je otvor o
svetlosti potrubia.

Vyhody:

- extrémne naroc¢né aplikacie ( do
500 °C)

L4 tlakova strata pri 100 %
otvoreni.

-do vyssich tlakov

-chranené tesnenie.

Nevyhody:

-Nevhodné pre reguldcia. Efektivna
reguldcia zacina pri 50% zatvoreni
-pomalé otvaranie.




Bonnet

Funkcia:
-Uzatvaracia
-Nevhodné pre casté '
otvaranie a zatvaranie M
Pouzitie

-(g),() . Aj suspenzie —

pouZzitie pogumovaného

klina

Rovnaky princip ako paralel
namiesto paralelnej platne — klin.
Klin je mohutnejsi, vyssi pritlak na
tesnenie, pouzitie do vyssich tlakov

Vyhody:

L4 tlakova strata pri 100 %
otvoreni.

-do vyssich tlakov

-tvar klina podla potreby.

Nevyhody:

-nevhodné pre Casté otvaranie,
moznost poskodenie tesnenia.
-pomalé otvaranie.



Rising Stem
/zo stupajucim vretenom /

Non- Raising Stem
/s nestupajucim vretenom /
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Funkcia:

-Uzatvaracia, regulacna, rozdelovacia
Pouzitie

-(g),(1), aj suspenzie .

Otoc¢na armatura. Teleso v tvare
kuzela s otvorom.
Tvar: kuzel, zrezany kuzel, valec.

Vyhody:

-rychle otvaranie/zatvaranie 90°
- vhodny aj pre regulacia.

- 0 vysSich tlakov

-tvar klina podla potreby.

Nevyhody:

-zvica pre 44 teploty/tlaky

- pri 100 % otvoreni vyssia tlakova
strata



Strojnicka fakulta
s | F

Armatury. Plug Valve /Kuzelovy ventil/

positions of
three-way
L-ported
valves

positions of
three-way
T-ported
valves

positions of
four-way
valves

Funkcia:

Rozdelovacia ( Multi-port configuartion )

=]

)

e

_{
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)




Otoc¢na armatura. Teleso v tvare
gule s otvorom.

Vyhody:

-rychle otvaranie/zatvaranie 90°-
- 0 vysSich tlakov

- nizka tlakova strata pri 100 %
otvoreni

Nevyhody:
-zvacsa pre L teploty
-nevhodny pre regulacia.

Funkcia:

-Uzatvaracia, rozdelovacia
Pouzitie

-(g),(1), aj suspenzie .



Prevedenie:

1-kus ( napr. prirubovy/
medziprirubvony )

2- dielny

3- dielny

Valve fully open Valve %2 open

Fluid passes freely
through the orifice

Valve fully closed



Precision Graphics

Funkcia:

-Uzatvaracia, regulacna
Pouzitie

-(g),(1), prasky, kaly ....

Otoc¢nd armatura. Otacanie klapky v
priereze potrubia.

Vyhody:

-jednoducha, lacnd

-nizka hmotnost
-otvaranie/zatvaranie 90°
-nizka tlakova strata pri 100 %
otvoreni

-implementovana manzeta
-vhodnad aj na regulaciu

Nevyhody:
-zvicta pre 44 teploty/tlaky
-, pigging”, stredova cast
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Armatury. Pinch Valve / Hadicovy ventil/

Funkcia:

-Uzatvaracia, regulacna
Pouzitie

- (I) + abrazivne castice, ...

Priamociary pohyb. Stlacanie
ohybného elementu (rurky).

Vyhody:

- pre extrémne abrazivne materialy.
-nizka hmotnost

- jednoduché

-nizka tlakova strata pri 100 %
otvoreni

-vhodnad aj na regulaciu

Nevyhody:

- teplotné obmedzenia, {\ teploty
(do 160 °C)

- nevhodné pre vakuum ( Specidlna
hadica )

-natlakovanie systému.



Kovovy material

Tvrdé Castice kontinualne
poskodzuju kontaktné Casti
armatury

Elasticky ( pruzny ) materidl
napr. guma

Absorbuje kineticku
energiu tvrdych castice
bez poskodenia povrchu

Prevedenie pre
nebezpecné média.

Pri prasknuti rarky
tesni vonkajsie
teleso



Strojnicka fakulta

5§ F

Armatury. Diaphragm valve /Membranovy ventil/

-

Funkcia:

-Uzatvaracia, regulacna

Pouzitie

- (1),(g) + korozivne média.

8
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Priamociary pohyb. Stlacanie
ohybného elementu membrany

Vyhody:

- pre extrémne korozivne a
abrazivne materialy.

-nizka hmotnost
-jednoduché

-vhodna aj na regulaciu

Nevyhody:

- teplotné obmedzenia, {\ teploty
(do 160 °C) - membrana
-natlakovanie systému.

Vnutorna

vlozka




Strojnicka fakulta
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Armatury. Check valve / Spatny ventil, spatna klapka /

__‘:.Tnf,__
{>

Zakladné konstrukéné typy
spatnych armatur:

Lift Check Valve

Swing Check Valve

Double disk Swing Check
valve (Split Disc Check
valve)

Tiltilng-disk Check Valve

Diaphragm Check Valve

Funkcia:
Zamedzenie spatného toku, automaticka armatura.
Pouzitie

-(1).(g)



Lift Check Valve

Pridom média je zdvihany
uzatvaraci prvok, pri spatnom toku
je naopak je tlaceny na dosadaciu
plochu.

Vyhody:

-mald vzdialenost pohybu
uzatvaracieho prvku.

- pruZina, moznost nastavit
potrebny tlak na otvaranie.

Nevyhody:

- moznost znedistenia

- len pre Cisté média

- dodrzat montaznu polohu

Funkcia:
Zamedzenie spatného toku, automaticka armatura.
Pouzitie

-(1).(g)



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Armatury. Swing Check Valve / Spatna klapka/

Valve Clapper

(in partially opened position) Swing Check Valve

Pridom média je otacany
uzatvaraci prvok, pri spatnom toku
je naopak je tlaceny na dosadaciu
plochu.

Vyhody:

- vacsia vzdialenost pohybu
uzatvaracieho prvku.

- mald tendencia k zanasaniu

Oil Flow ¢_

Nevyhody:
-dodrzat montaznu polohu

Funkcia:
Zamedzenie spatného toku
Pouzitie

-(1).(g)

Double disk
Swing Check
valve




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Armatury. Tiltilng-Disk Check Valve / Spatna klapka/

]
| Y/ |
| P NN H |
n | e I
L —— FLow |
I /7 I
| // |
| v |
| [/ |
|
mala vzdialenost laminarny tok —
pohybu nizka tlakova strata

Funkcia:
Zamedzenie spatného toku
Pouzitie

-(1).(g)

Tilting- Disk Check Valve

Pridom média je otacany (
naklapany ) uzatvaraci prvok (disk),
okolo pantu umiestneného mimo
hlavnu os.

Vyhody:

- mala vzdialenost pohybu
uzatvaracieho prvku. — rychly.
-mala tendencia k zanasaniu
-nizka tlakova strata

- poutzitie kde nestaci bezny swing
check valve.

Nevyhody:
-drahy.



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Armatury. Diaphragm Check Valve / Membranovy ventil /

Funkcia:
Zamedzenie spatného toku
Pouzitie

-(1).(g)

Diaphragm Valve

Prudom média otvara membranu
,pri spatnom toku je tlacena na
pomocnu konstrukciu.

Vyhody:

- bez pohyblivych ¢asti
-rychly

-mala tendencia k zanasaniu
-nizka tlakova strata

Nevyhody:
- nie je velmi znamy



r n I }
s i F Strojnicka fakulta

Armatury. Pressure Relief Valve / Poistny ventil /

Pressure Relief Valve
Automaticka armatura, pri
prekroceni dovoleného tlaku sa
armatura otvori a znizi tlak.

)

Rozdelenie:

- priamo ovladané PV

-( tlak zvacsa otvara cez pruzinu,
pripadne protivahu )

SCLEEEERE

- nepriamo ovladané PV (Ventil tkz.
“pilot”, ktora ovlada kuzeleku
hlavného ventilu.

- — -
—_ i —

Funkcia:
Poistna funkcia
Pouzitie

(g), (1)




ENG.
Relief Valve — zvacsa pre (l)

Safety valve — zvacsa pre (g)

Konstrukcie prisposobené médiu.
-(I)
-(8)

-PV je trvalo uzatvorend armatura.
Niekedy sa pocas svojej Zivotnosti
otvori iba pri kalibracii a
prevadzkovych testoch
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Armatury. Rapture disk / Prietrzné membrany /

V pripade, Ze poistny ventil nestaci:

Prietrznd membrana

-Obrovska kapacita.

-Extrémne rychla.

-Aj do vakua

-Pri extrémne nizkych teplotach
-Ako dalsia uroven ochrany

-mechanické poskodenie
-nutna vymena.

2 AT <}

Da

type plate

E o .
i H EH
FAEHHH

di

5 &8




Zakladné rozdelenie

Manudlny pohon:
Vyzaduje fudsku silu a
mechanicky ¢len spojeny s
armaturou ( napr. paka,
rucka, koleso )

Ovladany pohon.
Vyzaduje zdroj energie (
napr. Elektricka energia,
tlakovy vzduch )
mechanicky ¢len spojeny s
armaturou. Na ovladanie
je nutny riadiaci systém .



s i F Strojnicka fakulta

Armatury. NajcastejsSie problémy

Flow — = ’ /
. I Vysoka tlakova strata

|

P, === 3 P,

1 >—I | 2
I -clona
| .
-ventil
P1 ______ e
@
j/':' P g
/ High recovery &, ] . .
P, ™ naklady na zdroj energie.

™ Low recovery ( ¢erpadlo, boiler ...)
I Vena contracta
|

P, |
|

Pressure : P, a
|
|
| = PVC Onifice-piale obstruction
|
T
I Vena contracta
| !‘/
~ IO, Q0 -0 334
Velocity a .
Vo = TS0 32

Vi frmm e e e
|
[

Abrupt cross-section

Distance downstream decrease




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Armatury. NajcastejSie problémy

Vysoka tlakova strata
mozZe spOsobit:

kavitacia ( cavitation )
odparovanie (flashing )
vibracie

- vysoky hluk

praca v kritickom rezime (

choked flow )

Inlet pressure

Normal flow

Pressure

Cawitating flow
Outlet pressure

—————————————————— - - - - \lapour pressure co spbsobuje
-poskodenie kuzelky

-poskodenie tela ventilu

- funkénost

-poskodenie ostanych Casti
potrubia vplyvom vibracii
-hluk ( problémy obsluhy )
atd.

Hashing flow

Distance through velve



Kavitacia
~1900, lodna skrutka
(high-speed propeler.)

vznika len v len (l)



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Armatury. NajcastejSie problémy

Kavitacia

P

5. podmienok vzniku kavitacie

1, Kvapalina musi byt na vstupe aj na

vystupe.
P2 2, Kvapalina na vstupe nemoze byt v
rovnovahe ( urcite by doslo k jej odpareniu)
P 3, tlak par pri danej teplote je pod Vena
V {Vapur contracta
PI'ESS[II'E} 4, ,recovery” Naopak tlak za RV musi byt
nad rovnovaznym tlak par.
Pvc {V«EI‘IE 5, Kvapalina musi obsahovat tkz. nuclei -
Contracta) host

,huclei free” — proces bez kavitacie.
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Armatury. NajcastejSie problémy

Zavislost’ Ap,,,, na vstupnom pretlaku p, a na teplote vody pri vzniku kavitacie
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SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Armatury. NajcastejSie problémy

P —Pp AP Kavitacia
K = ! 2 _
< P-P, P-P v
KavitaCny index
where K . = cavitation index
P, = valve inlet pressure K
P, = valve outlet pressure

P, = vapor pressure of liquid (at valve inlet and vena contracta) sigma

<= M = 0O

( pouZiva sa CastejSie )

P,—-P, Obe kavitacné indexy musia

o= P, —P, byt laboratorne namerané.

where o = cavitation index
P, = upstream pressure (measured one pipe diameter upstream
from the valve)
P, = downstream pressure (measured five pipe diameters down-
stream from the valve)
P, = liquid vapor pressure (at flowing temperature)



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Armatury. NajcastejSie problémy

Incipient Cavitation

Kavitacia
Valve Style Flow Direction Trim Size Incipient o Choked & Kavitaény index - sigma
Globe over the plug full area 0.73 0.38
Sigma — pouzivanejsia
over the plug reduced 0.93 0.56
under the plug | full/reduced 0.52 0.52 Incipient — zacCiatok kavitacie
Choked — plne rozvinuta
Butterfly 60° open full 1.40 0.73 s s P
kavitacia.
90° open full 3.16 2.19 Zaporna sigma — Flashing
Ball 60° open full 1.40
90° open tull 520 |} |
Choked Cavitation
Globe with under the plug full/reduced | 0.30to 0.001
special trim Q J

Jop




. SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Armatury. NajcastejSie problémy

Kavitacia
P4 et s oy
ostupné zniZovanie
vstupného tlaku ... tak aby
sme sa nedostali pod vena
contracta.

Zvysovanie tlakovej straty na
na vystupe.

»,back-pressure device”

( hlavne gulové a kuzelové
kohuty)




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Armatury. NajcastejSie problémy

P1

DROP

NO
} SIGNIFICANT
. < = - PRESSURE
/

PVC : -

MORE THAN
Valve inlet pressure 90% OF THE
: PRESSURE
DROP

Multi stage reduction

VERY LOW

L INLET
B ::, e PRESSURE

TO FINAL
STAGE

Fluid pressure

Outlet pressure
- Vapor pressure
.......... Flashing

s
R TR R
LR

-------

Distance along flowstream

Kavitacia

Postupné zniZovanie
vstupného tlaku ... tak aby
sme sa nedostali pod vena
contracta.

Anticavitation trim. —
Specialna konstrukcia
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Armatury. NajcastejSie problémy

1 Valve closed - water still

2 Valve open - moving water

3 Valve closes-WATER HAMMER e

Shock wave

starts with quick

valve closure.

Shock
wave —==

Water Hammer

-Nahle uzatvorenie
-Shock way ...

dummpers

Calculated
velume of gas

Piston absorbs
shock wave,

Shock wave
is dissipated.

=—Water flow




Flashing

Vystup z ventilu je paro-
kvapalna zmes.

Eliminacia je komplikovana.
Zvacsa si vyzaduje

P, (cavitating) kompletne modifikovat
systém.

Pressure

— P, (flashing)

Distance



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Armatury. NajcastejSie problémy

Duration

Per Day dBA
(hours)
0.25 or less 115
0.5 110
1.0 100
2.0 97

4.0

el
o | "3_3 1_3?.3
— 2 )35,
CESTOnE

e

SOUND PRESSURE HEAVY- ACOUSTICAL

LEVELS OUTSIDE UNTREATED |WALLED PIPE [INSULATION |UNTREATED INLINE UNTREATED

OF 8 INCH PIPE PPE {SCH 40) | (SCH 80) (2" THICK) |PIPE (SCH40) | SILENCER PIPE (SCH 40}

110 dBA 108.3 dBA 96 dBA 110 dBA B85 dBA

., e . el e e
HEAVY-WALLED PIPE AND ORIGINAL SOUND PRESSURE LEVEL SILENCER ABSORBS
ACOUSTICAL INSULATION  OF 110 dBA RETURNS WHERE SOUND ENERQY SO THAT
SHROUD NQISE WHERE TREATMENT 1S DISCONTINUED. IT BOES NOT PROPAGATE
TREATMENT IS MAINTAINED. DOWNSTREAM.

Hluk
komplexny problém...

Predovsetkym funkcoiu
rychlosti
Techické eliminacie hluku





