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SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz
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SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz s miesadlom

ZADANIE:
- text. sprava
- rozmerovy nacrtok
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/)K Ako bude vyzerat miesadlo, / vlastna
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Zakladné poznatky

- TVAR ( Valcovand, hranatd
/obdlznikové/ nadoba

-MATERIAL / ocel, plast , sklo, FRP .../ +
povrchova Uprava

- PRIPOJENIA /priruba, clamp, atd’ )

- EXTRA ( napr. Specidlne prevedenie
(dvojplast), vystuzenie, vnutorna
vostavba, obsluzna plosina atd. )

-MIESADLO pripadne iné $pecifické
vybavenie



Zakladné poznatky

Otvorena
Uzavreta
Prepravny kontajner

vyhody
nevyhody



SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz

DDDDD ‘07 DO 13:20 FAX +43 7672 02350 85 AIM Timelkam

Procesny vypocet
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Pevnostny vypocet
-p/T
- iné zatazenia
- Specidlne poziadavky ( sneh, vietor,
f seizmickd analyza )
-Je to tlakova nadoba podla EN 13 445 ?
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SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz

n.D

Procesny vypocet
-zZmena rozmerov
-znizenie poctu zvarov

-Uprava na prijatelné prepravné
rozmery

-minimalny pocet skruzi
-transportné poziadavky

-Specialne poziadavky



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz
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SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz

Pevnostny vypocet

Chart 4
&4 Vessels for Group 2 fiquids Kategorizacia podla PED: 13 445 -7
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. SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz

Chart 2
bs Vessels for Group 2 gases
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Pevnostny vypocet

Kategorizacia podla PED: 13 445 -7
-Materialova skupina 1/ 2

- g alebo |

- p.V ( sucin pracovny tlak /bar/ a
pracovny objem /lit/ )

Je to tlakova nadoba ?

SEP — sound engineering practise



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz

The conformity assessment modules available for the different categories of
equipment are detailed below, along with a brief description in the key (fuller details
are provided in Annex E). Manufacturers may choose the module(s) which best
suit them, e.g. a manufacturer of Category Il equipment may choose A1, D1 or

E1.
Category | Category Il Category lll Category IV
Module Modules Modules Modules
A Al B1+D B+D
D1 B1+F B+F
E1 B+E G
B+C1 H1
H
Module Design Production
A Technical documentation ! Internal production control
; < ! Internal production control with monitoring of the final
Al Technical documentation ' assessment
B Type examination
B1 Design examination
c1 | Monitoring of final assessment
D ! Quality assurance for production, final inspection and test
D1 Technical documentation ! Quality assurance for production, final inspection and test
E 3 Quality assurance for final inspection and test
E1 Technical documentation 3 Quality assurance for final inspection and test
F ; Product verification
G Unit verification i Unit verification
H Quality assurance for design, w manufacture, final inspection and test
H1 Quality assurance for design, ! manufacture, final inspection and test
with design examination and | monitoring of final assessment

Pevnostny vypocet
Kategorizacia podla PED: 13 445 -7

- zaradenie do niektorej zo skupiny |, Il,
i, 1IvV

Vo vSeobecnosti sa snazime zaradit
zaradenie do €0 mozno najnizse;
skupiny kategdrie AK JE TO MOZNE —
UPRAVOU KONSTRUKCIE, ZMENOU
PARAMETROV

( vyssie naklady, dokumentacie ide na
schvalenie na inSpekciu, atd. )



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz

Pevnostny vypocet

Napr.
Pevnostny vypocet podla 13 445-3

Vo svete: ASME, BS, GOST ...

Okrem plasta a dien doriesit aj
pripojenia vzhladom k
poziadavkam.



SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — nadrz

Pevnostny vypocet

7.4.2 Valcovité plaste
Pozadovana hrubka sa musi vypocitat z jednej z nasledujtcich dvoch rovnic:

"’ Podla 13 445-3

alebo
€= ; }%P F
Pre dand geometru Vypocet je moZné realizovat aj podla
- Zf‘z‘ea ket . 7 . . 7 7 .« 7
e, " inych noriem (ASME, BS, iné . ) Zavisi od
investora
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e - atd.

7.5.3.2 Navrhovanie
Pozadovana hrubka e musi byt najvécsia z es, e, a e, kde:

o =—"tR __ (7.5-1)
2f.2-05P
.- /3-P(0,75fR+0,2D,] 752



Pevnostny vypocet
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Pevnostny vypocet
Podla 13 445-3

Specifické segmenty tlakovej nadoby sa
rieSia najcastejsie MKP.

- Extrémne dolezité uzly.

- Analyza vplyvu pridavnych napati od
napr. potrubia

- podtlak atd. ...
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Navrh zariadenia — hranata nadrz
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Navrh zariadenia — hranata nadrz




SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — hranata nadrz

Tokal Deformation
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Automatic Ohrev/Chladenie

air vent

Steam heated

cooking vessel - Elektricky ohrey, para,
ohrevny olej, voda... atd’

Strainer

Strainer c ;} t
ondensate
Fig. 2.10.4 A conventional jacketed vessel




Ohrev/Chladenie

- duplikator



Ohrev/Chladenie
Jacked vessel

- ohrevny had /vnutorny/
- ohrevny had /vonkajsi/



Navrh zariadenia — vybavenie nadrzi, pripojenie priruba

l:-'___
Mozzle
Flange
/ .
-Typ
-Rozmer ¢ flat face
-Rating * raised face

-Tesniaca plocha

* ring-type joint

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

blind

orifice




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — vybavenie nadrzi - MaR

Hrdla a pripojenia
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SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — vybavenie nadrzi - MaR

External protection pipe

Sheave elbow

/Gauge head connection
-

° Measuring tape
o / (sprocket driving holes)

Measuring tape
(solid) \\ Sprocket

Stranded guide wire—_|

Constar spring Level indicator

Tape drum

Internal mechanism

Inside tank

Hrdla a pripojenia

Meranie hladiny
/MaR Specialista/

- Komplexnost

- Technicka podpora

- D6slednost

- Skusenosti a znalosti

Princip:
Plavakovy hladinomer




[

= Paim + l:)hydr. =

Hrdla a pripojenia

Meranie hladiny
/MaR Specialista/

Princip:
Hydrostatisky
hladinomer



Hrdla a pripojenia

Meranie hladiny
/MaR Specialista/

Princip:
Vibracny hladinomer

3.66" (93)
(version 302°F / 150°C)
2.70" (68.5) »
(version 212°F / = =*—— ég%}
] 0.897 100°C) '

(22.7) |_| 0.89 D63 L 150
(22.7)’* (16) ﬁ(aa)

o[« |-




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — vybavenie nadrzi - MaR

20 % Hrdla a pripojenia
25.2 |21
yav Meranie hladiny
[=s} v o .
5 =& el 3 : /MaR Specialista/
2l )
Ea I
] Natrubky
/strojna cast/
L 395 _
' - —F—iﬂg
(e i N
3 {llb AR
8 0 | s =
LI — © .
ofk I -3
Lo
21 '
26 ' t




Komplikované pripadne
drahé meranie ...
/napr. nddoba na
majonézu/

Tenzometre.




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — miesadlo

Miesadlo

Tesnenie
nadoby

- Zakladné casti.
-¢o viem zjednodusit ?

Loziskovy domec Spojka Prevod Pohon









SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — pohon




Ako spravne utesnit
priestor medzi nadobou a
vonkajsim priestorom.

- Bez tesnenia

- Tesniace kruzky
-/ napr. gufero/
- O-kruzky

- Tesniace Snury

- Mechanicka upchavka




SLOVENSKA TECHMNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — tesnenie

Stuffing Box Lip Seal Mechanical Seal

* Rubberring, slid over the shaft

' ggpéii::::;;: Z;:ig:::;:g » Useable in low differential * Consists of rotating and
o pressure, and low operating stationary elements
:l eaed ; —_— speeds + Provides the greatest seal
» § frequent attenton . ' coverage for pressure and
+ Can burn up if not enough Leaks, but less'so than speedsg 4

liquid present stuffing

+ Always leaks as part of design



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — tesnenie

) Entlastungs-
Kihlwasser ~ wasser

——————

_______________________

Kahlraum —

Stopfbuchsgehause

Stopfbuchsbrille !'..'......'.'.'.-'.-'.-\-'..'.-'.-I.-l.-'l.-'\'"

Packungsringe —

Wellenschutzhiilse -
Grundring

This frequently used seal
keeps oil and/grease inithe
system (on the shaft)...



Navrh zariadenia — tesnenie

(a) Mechanical seal (b) Oil seal
Metal insert

Spring Mating ring
\ Primary ring

Ring spring Seal lip

Gas

Dynamic seal faces
Liquid



SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE

Navrh zariadenia — tesnenie

Elastomer Bellows
Typical Elastomer Bellows Type
Mechanical Seal Components

Rotating Primary Ring

Stainless Steel Spring

Elastomer Bellows

Stationary Mating Ring with
'i\ Elastomer Cup or O-Ring.

Fluid Film

i

— @
A

[4
/ /

Rotating Stationary

Face Face

Y
o

- — ]



