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SADRZAJ

» Problemi

» Gdje je provjera optereCenja na opremu u procesu projektiranja/proracuna?
» Zasto je provjera opterecenja bitna?

> Sto nam stoji na raspolaganju?

> Sto kada su optereéenja prevelika?

» ZakljuCak
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PROBLEMI

Sto se moze dogoditi ako su optereéenja prevelika?

» UniSti se pumpa (zaribavanje rotora o stator)
» UniSti se turbina (zaribavanje rotora o stator)
» Lom na prikljuCku izmjenjivaca
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PROCES PROJEKTIRANJA / PRORACUNA

Gdje se provjera opterecenja nalazi u projektu projektiranja/proracuna cjevovoda?

1. NAPREZANJA
2. POMACI CIJEVI
3. OPTERECENJA NA OPREMU

Sve mora biti zadovoljeno!
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ZASTO JE PROVJERA BITNA?

> Sto su optereéenja na opremu?

» QOpterecenja koja djeluju na opremu kao rezultat tezine cijevi, termi€kog
Sirenja cijevi, ponasanja cjevovoda u slucaju vjetra i potresa .....

» Od kuda dolaze?
» Kao projektanti moramo razumijeti interakciju cijev-opremal

» Ta toCka veze se nazalost Cesto zanemaruje. ,Onaj s druge strane je
odgovoran!”
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STO NAM STOJI NA RASPOLAGANJU?

» Maksimalna opterecel
» Maksimalna opterecel
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NEMA SM 23-1981

—’|ps for Petroleum,
I hies

» API 610
» NEMA SM2
» APl 617

> APl 661 -

> HEI Stand:
> API 560
> ...

SM 23-1991

Page 43
Table B-3
ALLOWABLE FORCES AND MOMENTS (8.4.6.2.b)

INLET EXHAUST FX Y FE MX MY MZ
INCHES INCHES LBS LBS LES LB-FT LB-FT LB-FT
2 6 316 791 632 1581 791 ™
2 8 412 1031 825 2062 1031 1031
3 G 335 B3 671 1677 B39 839
3 8 427 1068 854 2136 1068 1068
4 8 447 1118 Bod 2236 1118 1118
4 10 480 1199 959 2398 1199 1199
4 12 511 1277 1022 255 1zn 1277
4 16 575 1437 1150 2874 1437 1437
4 18 607 1518 1215 3037 1518 1518
4 20 640 1600 1280 3200 1600 1600

— Sonomonow

National Electrical Manufacturers Association ME 422 E Ew; o

2101 L Streat, N.W._, Suite 300
Washington, DC 20037

@ 1991 National Electrical Manufacturers Association

Figure 8B—Maximum Allowable Nozzle Loads
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STO KADA SU OPTERECENJA PREVELIKA?

» Poboljsavanje modela — bez promjene

» Uzimanje u obzir elastiCnosti prikljucka.

Cc

» Koristiti modul elasti¢nosti kod radne, a ne kod ambijente temperature.

» ,Bolji” model ... naprednije tehnike analize.
» Poboljsavanje modela — sa promjenama

» Dali su prevelika opterecenja uslijed sile (masa)?
» Dali su prevelika opterecenja uslijed istezanja?

» RjeSenja nisu istal

» Za prvo je rjeSenje dodatni oslonac!
» Za drugo je potrebna veca elasticnost!
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ZAKLJUCAK

» Ako niSta drugo, kao zakljuCak je dovoljan ovaj jasno definiran zahtjev iz npr.

ASME B31.3!

oA ibioee Thoe meeltioe it Al Bea i sllocee chall e

PART 5
FLEXIBILITY AND SUPPORT

319 PIPING FLEXIBILITY
319.1 Requirements

319.1.1 Basic Requirements. Piping systems shall
have sufficient Hexibility to prevent thermal expansion
or contraction or movements of piping supports and
terminals from causing

(@) failure of piping or supports from overstress or
fatigue

(b} leakage at joints

{c) detrimental stresses or distortion in piping and
valves or in connected equipment (pumps and turbines,

ASME B31.3-2016

(b} reaction forces computed in para. 319.5 shall not
be detrimental to supports or connected equipment

(c) computed movement of the piping shall be within
any prescribed limits, and properly accounted for in the
flexibility calculations

If it is determined that a piping system does not have
adequate inherent flexibility, means for increasing flexi-
bility shall be provided in accordance with para. 319.7.

319.2 Concepts

Concepts characteristic of piping flexibility analysis
are covered in the following paragraphs. Special consid-
eration is given to displacements (strains) in the piping
system, and to resultant axial, bending, and torsional
displacement stress ranges.

for example), resulting from excessive thrusts and

moments in the piping
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HVALA NA POZORNOSTI !
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