Dizajn procesnych zariadeni

Spajanie potrubi-2.¢ast

Prednaska

Vypracoval: Ing. Martin Juriga, PhD.
Bratislava, december 2016



Prevadzkovy tlak

- Vakuum

- Nizky tlak

- Vysoky tlak

- Extrémne vysoky tlak

Prevadzkova teplota

- Extrémne nizka teplota
/Kryogénne systém/

- Nizka teplota

- Extrémne vysoka teplota

Médium

- Korozivne
- Abrazivne
- atd’

Aplikacia
- Ucel, skusenost, tradicia

Naklady

- montdzne

- Prevadzkové
- bezpecnost

-Dospupnost

Material

- Zelezné materiali

- Kovové materiali / med, olovo, .../
- Plast

- Sklo

Spajanie potrubi - nerozobeatelne
-Screwed Piping S /pripade THD
Thread/

-Butt-Welded Piping BW
-Socket-Welded Piping SW

- patentovo chranené spdsoby (napr.
Victaulic, PVC-U atd)

Spajanie potrubi - rozoberatelne
- priruba FLG

- spojka /clamp, union, .../

- spojka s tvarovym clenom

- patentovo chranené sposoby



SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Pressure

@ System pressure Tem
perature

@ Pressure peaks @ Medium

@ Environment
@ Operation/standstill

Application
® Hydraulic Medium

@ Preumatic o

@ central lubrication : g?n:al:-ggsogdtﬂ?re
@ process industry P

1 ® Water/seawater
@ severeness Best SOI Utlon ® other fluids

® zero leakage
® high reliability
Assermbly ® easy assembly
® Mass production ® low total cost - 7
® On-site installation ow rate
@ Industrial assembly . Standard prOdHCts @ Volume flow
@ Field repair @ medium viscosity

® System dynamics
@® Tube selection

DIN ' £

= CE€ %

Space
Specifications Environment @ Space limitations
@ International standards ® weather ® Tube bending capabilities
@ End user specification @ humidity
@ approvals @ Stationary/mobile

@ availability




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE
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Spajanie potrubi

Sklo
Sférické spoje s objimkou.
- O-kruzkom s objimkou




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Spajanie potrubi

Sklo
- pripojenie na hadicu /OLIVKA/



- Schott Glass Flanges / ADAMS
& CHITTENDEN /
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Spaianie potrubi
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Sklo
- NW Glass Flanges / ADAMS &
CHITTENDEN




Strojnicka fakulta
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Sklo
- Koncovky KZ a PZ /SIMAX/
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1 Pfiruba
2 PodloZny segment

(krouzek, korale, spirala) 0 N N

3 Sroub o -

4 Matice 3J | n A |

5 Pruzina (pro PTFE) -

6 Podlozka 1

7 Podlozka . .

v v s Jmenovity primér <DN 50 DN 80 DN 100 DN 150 DN 200 DN 300 DN 400 DN 600

8 Tesneni

r oY . Max. pretlak (MPa) 0.4 0.3 0.2 0.2 0.1 0.1 0.07 0.07
(neni soucasti spoje)



sllnjnlcla fakulta

Sklo

1 Matice
2 Sroub
3 Krouzek

8 Priichodka
(neni soucasti spoje)

1 Protipfiruba

2 Piivafovaci pfiruba

3 Prlichodka sefiznuta na polovinu
4 Sklenéna koncovka RK

1 Priruba
3 Sroub

4 Matice
5 Podlozka

8 Priichodka
(neni soucasti spoje)




Vakuové aplikacie

Specifikum vakuovych
Aplikacii
-Komplikovana detekcia
uniku /podsavanie/

- minimalizacia
rozoberatelnych spojov.

Standartne pouZivané
materiali

SS: 304L, 316L a 316LN
Hlinik, mosadz

Tesnenia
-Guma

-Polytetrafluoroethylene

(PTFE) /teflon/, viton
-kov /med,

ISO KF

Typical installation

K40
(2 places)

Optional
O-ring
retainer

Centring ring O-ring



Vakuové aplikacie

KF

/Klein Flansche/
DIN 28403

ISO 2961

Tlak

760 Torr ~ 1.10-8 Torr
Teplota

~ 180 C°
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Spaianie potrubi
r~J r

Vakuové aplikacie

ISO-K / I1SO-F
DIN 28404
1ISO 1609

- Pre vacsie priemery
ako KF.

-Velka variabilita
kombinacii.

Tlak

760 Torr ~ 1.10-8 Torr
Teplota

~ 180 C°




Vakuové aplikacie

ISO-K / I1SO-F
DIN 28404
1ISO 1609

ISO- F
Priruba s dierami.

LF flange

Double
claw
clamp

LF flange
Figure 3: Combination ISO-K / ISO-F




Vakuové aplikacie

ISO-K / I1SO-F
DIN 28404
1ISO 1609

ISO- K sa da po spojeni s
krizkom zmodifikovat
na ISO-F

LF flange

O-ring

Rotatable
bolt ring

Centring
ring
Retaining
ring
Bolted

ring flange




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Spajanie potrubi

Vakuové aplikacie

cr B |
ConFlat Flange | “
IS0 3669 i ﬁ
ISO/TS 3669-2 : ||
UHV — ultra vysoké | i “
vakuum : i L|
Tlak '

760 Torr ~ 1.10-13 Torr

Teplota

-196 °C ~ 450C° a viac

pre 316LN

OFHC — oxygen free high
conductivity

Figure 1: ConFlat Flange Assembly



Vakuové aplikacie

CF

ConFlat Flange
ISO 3669
ISO/TS 3669-2

(e

Flanges are bolted together with a copper
gasket between the knife edges.

CCEEOLOEEL




Priklad patentovaného
spOsobu spajanie

potrubia —John Guest

PE, PP, PUR —rury ( D ( 0
malych priemerov.

-Nasuvaci systém

,O“-krouzek Pfidrzny prvek

Zuby z uslechtilé oceli

- nizke tlaky, nizke
teploty

&

-Jednoducha priprava,
jednoducha montaz

-Vhodné pri Castej
demontazi.



SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Spajanie potrubi

Priklad patentovaného
spOsobu spajanie
potrubia —John Guest

r=-=*:

Teplota Tlak*
Rozméry Rozméry
5/32“-5/16“ 3/8*-1/2"
4 mm-8 mm 9,5 mm-22 mm
Vzduch
-20 °C 16 bar 10 bar
Kapalina a vzduch
+1°C 16 bar 10 bar
+23 °C 16 bar 10 bar
+70 °C 10 bar 7 bar

(BS 2779)
(BS 21)
(ANSI.B2.1)

(JISB 0203)
(JISB 0202)




Priklad patentovaného
spOsobu spajanie
potrubia — Victaulic

-Nizke celkové
inStala¢né naklady

-Cisté riedenie / oproti
zvaranym potrubiam/

- rychla montaz

-Jednoducha demontaz
a inSpekcia potrubia,
pripadne modifikacia
existujuceho.

-Aplikovatelné pre Siroky
rozsah aplikacii

HOUSING

&1 GROOVE

BOLT/NUT
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Roll Grooved

Standard

Priklad patentovaného
spOsobu spajanie
potrubia — Victaulic

AN\

-Drazka sa mo6ze rezat
priamo na mieste,

Cut Grooved

- Pozitie valcovanych
drdZzok do 45“
/1050mm/

COUPLING MAXIMUM WORKING PRESSURE (standard wall Steel Pipe)

Pipe Size Coupling Style —-Working Pressure - PSI/kPa
Actual Pipe
Nominal Outside Wall Style W77 Style W741
Diameter Dia. Thick. | Style07 | StyleWo7 | Style77 | AGS | Style75 | Style78 | Style791 | Style741 | AGSFlange | Style743 | HP-70 | HP-TOES
In./mm In/mm Sched. Rigid AGS Rigid | Flexible | Flexible | Flexible | Snap-Joint® | Boltless |Flange Adpt.| Adapter |Flange Adpt.| Rigid | EndSeal®
314 1.050 10 - - 1000 - - - - - - - - -
20 26,7 - - 6900 - - - - - - - - -
1 1.315 10 750 - 1000 - - 300 - - - - - -
25 33,7 5175 - 6900 - 2065 - - - -
114 1.660 10 750 - 1000 - - 300 - - - - - -
32 42,4 5175 - 6900 - - 2065 - - . - - -
11, 1.900 10 750 - 1000 - 500 300 - - - - - -
40 48,3 5175 - 6900 - 3450 2065 - - - - - -
2 2.375 10 7150 - 1000 - 500 300 700 300 - 720 1000 2500
50 60,3 5175 - 6900 - 3450 2065 4825 2065 - 4985 6900 17235




Priklad patentovaného
spOsobu spajanie
potrubia — Victaulic

- do maximalneho tlaku
17,23 MPa/a/. Vhodné
aj pre vakuum

- Rigidny spoj .
Nedovoluje vzajomny
pohyb podobne ako
priruba alebo zvar

-Flexibilny spoj —
linedrny pohyb pre
kazdy spoj 6,35 mm.
Dovoluje prenasat aj
ohybové namahanie

-Stress free system.

Expansion

Contraction

D S

Installation-Ready™

- B

Standard

Deflection

Reducing Vic-Flange®

Grade Temp. Range? Compound Color Code

—40°F to +160°F . . White

M 2 -40°Cto +71°C Epichlorohydrin Stripe

v -30°F to +180°F Neoprene Yellow

-34°Cto +82°C P Stripe

+20°F to +300°F Fluoroelastomer Blue

-7°Cto +149°C Stripe

L -30°F to +350°F Silicone Red

-34°Cto +177°C Gasket

+20°F to +180°F e White

A -7°Cto +82°C White Nitrile Gasket




LAY

Spajanie potrub
r J r

Three Victaulic Flexible Couplings
Relative Vibration Attenuation

, , Performance Over Double Sphere
Priklad patentovaného Rubber Connector
spOsobu spajanie

potrubia — Victaulic

>100%

100

80

- Spoj je schopny
kompenzovat hluk a

vibracie o

60

40

RUBBER CONNECTOR

AARRRARRA

[

20

PERCENTAGE DECIBEL REDUCTION
OVERDOUBLE SPHERE

4 6 8 10 12 18 24
100 150 200 250 300 450 600

NOMINAL PIPE SIZES
inches
mm

Products Tested
Victaulic Flexible Couplings Double Sphere Rubber Connector Stainless Steel Braided Pump Connector
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Spajanie potrub
r J r

Priklad patentovaného
spOsobu spajanie
potrubia — Victaulic

. , Vic-300 MasterSeal
- Spoj je schopny Bufferfly Valve

kompenzovat hluk a
vibracie

Victaulic Flexible Couplings

Three Victaulic Flexible Couplings
Relative Vibration Attenuation
Performance Over Stainless Steel
Braided Pump Connector

>100%

100

80

60

40

PUMP CONNECTOR

20

PERCENTAGE DECIBEL REDUCTION
OVERSTAINLESS STEEL BRAIDED

4 6 8 10 12 18 24
100 150 200 250 300 450 600

NOMINAL PIPE SIZES
inches
mm



SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Spajanie potrubi

Priklad patentovaného
spOsobu spajanie
potrubia

Parker SEAL-LOK

Braze Sleeve
O-ring (Trap-Seal)

Parflange

¥ —

Inch Sleeve and Tube

(( —

Body Metric Sleeve and Tube

' . L Fitting Body



Priklad patentovaného
spOsobu spajanie
potrubia

Parker SEAL-LOK

After tightening the nut
Before tightening the nut



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Priklad patentovaného
spOsobu spajanie
potrubia

Parker SEAL-LOK

BL
Tube Rut

=

BML
Tube NUE - mm Hax

TPLS (Metric)
Parflange Sleove

B

TPL (Inch)
Parflange Siecve

TL (Inch)
Braze Reducer Sleaovwe

=

A9 a9 ag a9 AlD
TLS (Metric) SBR (Inch and Metric)| WLNL WLNML HLO
Braze Reducer Sleave | Braze Aing BUIKNEE LocknL BICND LOCKNLE - MM Hax union
- = ﬁ ﬁ
A0 . an Al an Arz
HMLO WLO WHLO WF30LO F30L0 FFS0LO
Unicn - mm Hex Bulkhaad Union Bukhead Union -mm | ORFS BIkhd { SAE-ORE | ORFS [ SAE-ORS ORFS - Long / SAE-ORE|
Hex
Az a1z a3 A3 Ald Ald
FLO GLO FETOMLO FBZEDMLO F4ZEDMLO LOHE3
ORFS | NPTF ORFS I NPTF ORFS 1150 6148 ORFS § Matnc-£0 ORFS [ BSPP-ED ORFS | Braze Sockel
A4 Als AlS AlS AlE AE
MMLOHB3 LOHT3 TRLON LOHLE HLE&
ORFS J Braze - mm Hex | ORFS § Tube Wald Tubsa Endl Reduces Exencer and Expander | ORFS Swival Urion
Al6 AlE a7 A7 Al7
FBSOL GBSL F6L GeL FE3TOML FE82EDML

ORFS Swivel ! SAE-ORB

LEs

ORFS Savel | SAE-ORE

T

ORFS Swivel ! NPTF

===

ORFS Swival | NPTF

==

ORFS Swived 1130 6149

==

ORFS Swivel | Metric-ED|

=

a8 AlD [AE] AR A9 A9
FE42EDML WNLO WNMLO VELO V50LO
ORFS SWivel | BSPR-ED Bulkhead Lnion Bulkhaad Union - mm | ORFS Swivel Ebow ORFS [ SAE-ORB
Hex

LA Alg AzD A2D A20
VETOMLO VLO VAOMLO ELO EMLO
ORFS 150 6149 ORFS I NFTF ORFS [ BSPP-ORR Union EBow Linion EICW - MM Hex

AZ0 A AR A an




Priklad patentovaného
spOsobu spajanie
potrubia

Parker EO

High pressure — Due to the application of even better
materials combined with the special processing of in-
dividual components, EO-PSR can be used in applica-
tions of up to 800 bar (S series) and 500 bar (L series).

e

Before tichtenina the nut After tiahtenina the nut

Stop edge (collar)
Second bite edge
Front bite edge



Priklad patentovaného
spOsobu spajanie
potrubia

Parker EO-2

T T
moulded metallic retaining ring

sealing lip support

The metallic support of the sealing ring acts just like an integrated
pre-assembly tool.

Increased pressure — Due to the application of even
better materials combined with the special processing
SRR clRasleakires of individual components, EO-2 can be used in applica-
tions of up to 800 bar (S series) and 500 bar (L series).
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Priklad patentovaného

spOsobu spajanie

Swagelok Medium-Pressure Tube Fittings—FK Series

potrubia
Swagelok FK
Male nut
Gaugeable upon
initial installation
by specified
turns or by
torque
Tube Wall Working
oD Thickness Pressure
mm mm bar (psig)
6 22 1034 (15 0002
10 35 1034 (15 000)2
12 45 1034 (15 000)
Female body
Heavy-Wall | Cold-Drawn | Alloy 2507
Temperature Annealed 1/8 Hard Super
316 SS 316 SS Duplex
°F °C Tubing Tubing Tubing
200 93 1.00 1.00 0.90
300 148 1.00 1.00 0.85
400 204 0.96 0.93 0.82
800 315 0.85 0.93 0.812
800 426 0.79 0.92 —
1000 537 0.76 0.84 —

Back ferrule

Robust tube grip and
enhanced vibration

protection

Dynamic wedge allows
remakeable pull-ups
by torque

Front ferrule

Leak-tight gas seal upon
initial installation and
each remake



Priklad patentovaného Fig.1
spOsobu spajanie

potrubia
Swagelok FK
Tube Required Torque
oD ft-Ib N-m
1/4in., 6 mm 25 33.9
3/8in. 45 61.1
10 mm 100 136
1/2'in., 12 mm 110 150
9/16 in. 170 231




Priklad patentovaného

spOsobu spajanie

potrubia

Swagelok SNO-TRIK

BRATISLAVE

L

——

— )

Tube | Uniform Di . . Pressure
OD | Thread Ordering REREE TR P N ) Rating
in. Size Number A D E F G psig (bar)
9/16-18 | SS-440-1-44M |1.96 (49.8) 5/8
1/4 0.82 (z0.8)| 0.09 (2.3) 3/4
3/4-16 | SS-440-1-64M |2.32 (58.9) 13/16
9/16-18 | SS-640-1-44M |2.24 (56.9 0.09 (2.3
a/8 G691 04 26.4) @3 | 13116 | 1516 | ©0000
3/4-16 | SS-640-1-64M |2.41 (61.2) 0.12 (3.0) (4134)
3/4-16 | SS-940-1-64M [3.01 (76. 0.12 (3.0
9/16 (6.5) 1.45 (36.8) 8.0 11/4 | 13/8
11/8-12 | S8-940-1-94M |3.19 (81.0) 0.19 4.8)

Weep hole

Bleed slot



Priklad patentovaného
spOsobu spajanie
potrubia

George Fisher

Lepené potrubia PVC,
ABS




Priklad patentovaného
spOsobu spajanie potrubia
George Fisher

Lepené potrubia: PVC,ABS
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PVC-U System (0 °C to +60 °C)

The universal character of PVC-U and its excellent chemical
and corrosion resistance offer numerous fields of applica-
tion. The system is widely used in the chemical and textile

industry, in water treatment processes, for drinking water
applications and vacuum lines.

PVC-C System (0 °C to +80 °C)

The corrosion-resistant system has a long service life and a
high safety factor in aggressive or corrosive environments.
PVC-C systems are in use wherever aggressive media such
as mixed acid waste or acids and alkalis at a high tempera-
ture are transported, for example, in the chemical, paper and
pulp industry or in metal treatment and microelectronic pro-
duction.

ABS System (-50 °C to +60 °C)

ABS systems offer an energy efficient solution for industrial
low temperature applications, refrigeration and cooling sys-
tems. The high impact resistance and the low heat conductiv-
ity support its use in cold and climate-controlled areas.




Priklad patentovaného

spOsobu spajanie potrubia
George Fisher
Lepené potrubia: PVC,ABS

Material specifications

Cemented systems

Systems PVC-U PVC-C ABS

Material Polyvinylchloride Polyvinylchloride Acrylnitrile-Butadien-Styrene
Colour RAL 7011 RAL 7038 RAL 7001

Density g/cm?® -1.38 g/cm? - 1.50 g/cm? -1.035
Thermal Expansion Coefficient mm/m K -0.075 mm/m K - 0.065 mm/mK -0.1

Heat conductivity at 23 °C 0.17W/mK 0.15W/mK 0.15W/m K

Yield Stress at 23°C N/mm? > 52 N/mm? > 53 N/mm? > 40

VICAT Temperature °C > 76 » 103 > 94

Silicone Free ol J ol

Drinking Water Certificates J




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Priklad patentovaného
spOsobu spajanie potrubia
George Fisher

Lepené potrubia: PVC,ABS

Chemical resistance at 20 °C

(Applications can be very dependent on the concentration)

Amorphous
thermoplastics

Media Chemicals PVC-U PVC-C ABS
HNO, < 25% + + -
Oxidizing Acids 25% < HNO, < 65% o 5 -
(HNO3, H2Cr04, H,Cr0, agueous solution o o -
H2S04 , etc.) H,S0, < 70% . N _
70% <H,50,<9% + + -
HCl<30% + + -
Non Oxidizing Acids
(HCL, HF, etc.) HF <40% + - -
40% <HF <75% - - -
HCOOH = 25% + + o
Organic 25% = HCOOH = tech. pure + - -
(formic acid, acetic CH,COOH = 50% + + -
acid, citric acid, etc.) 50% < CH,COOH < tech. pure o ~ B
C,H,OH (COOH), + + -
Inorganic (NaOH, KOH, etc.) + o _
Bases
Organic (amine, imidazole, etc.) o - -
Salts NaCl, FeClz, FeCls, CaClz, etc. + + +
Halogens Chlorine, bromine, iodine, (no fluorine) o o -
Aliphatic hydrocarbons -
Fuels/ Oils P Y * 0
Aromatic hydrocarbons - - -
Chlorinated hydrocarbons - - -
Ketones - - -
Solvents Alcohols o - -
Esters - - -
Aldehydes - - -
Phenols Phenol, Kresol, etc. - - -
Oxidizing agents NaOCl, ozone, etc. o o -

+ resistant

o conditionally resistant, please consult us - not resistant



Priklad patentovaného
spOsobu spajanie potrubia
George Fisher

Lepené potrubia: PVC,ABS
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Adaptors Bends

Priklad patentovaného

spOsobu spajanie potrubia -
George Fisher
Lepené potrubia: PVC,ABS

(D Adaptors O Bends

Elbows

) Ebows

Reducers End Caps

Diaphragm Valves o Reducers o End Caps

Flange Joints

o Flange Joints

Socket Fittings Tees

Manual and pneumatic diaphragm valves offer
aptimal flow geometry.

o Diaphragm Valves
o Socket Fittings o Tees

Unions

o Unions



