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[ Abstract]

the calculation method in the design of HVAC water pipeline supports and hangers, this paper conducts a study on the frictional
mechanical behavior at the interface between pipelines and supports/hangers. Firstly, a coupled mechanical model of the
pipeline-support/hanger system is established, and the calculation formulas for the friction force of sliding supports and hangers
under the conditions of a single pipeline and two parallel pipelines are derived by comprehensively considering factors such as
pipeline thermal expansion, support and hanger deflection, and compensator axial stiffness. Subsequently, a finite element model of
the pipeline-support/hanger system is established based on ABAQUS software, and multi-condition numerical simulations are
carried out by varying parameters including pipe diameter, temperature difference, and compensator axial stiffness to verify the
theoretical model. The results show that for the single pipeline case, the predicted values of the theoretical formula in the static

friction stage are generally higher than the numerical simulation results. After introducing the correction coefficient of 0.77, the
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calculated results are in good agreement with the numerical simulation results, with the coefficient of determination of linear fitting

reaching 0.998. For the model with two parallel pipelines, the deviation between the theoretical calculation results and the

numerical simulation results is controlled within 25%. The research results provide a more reasonable theoretical basis for the

design, checking calculation and optimization of sliding supports and hangers for HVAC water pipelines, and have certain

engineering reference value for improving the operation safety and design economy of pipeline systems.
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Fig.1 On-site photos and ABAQUS simulation model of
HVAC water pipeline supports and hangers for a bank
project
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Fig.2 Pipeline support and hanger model
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Fig.3 Force analysis diagram of the crossarm of supports
and hangers supporting a single pipeline
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Fig.4 Force analysis diagram of the crossarm of supports

and hangers supporting two pipelines
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32 Lkt

NRAIEBERE v S A e, Bt ViR 2
SRS HIBUER T, SHHBUEEE . &
EE 12y DN150~DN500; F & E LK IR Z 60°C
~85°C, MIREE N —ft—m], KRy 60°CH
50°C, [AIZKIRSER 85°CHL 70°C, HIEZAIRES
— A 5°C A £ 2% B NI EE A 465N/mm~
2452N/mm.  [FIIHRYE A RV E AR 50 5 2R, ULAC
ANTRI RIS 13 i ZERE AN Y, 3l A R S5 &
AR TR AT I3 HT 8 SO TE LR S AR
() BE 152 70 SR R ) s . Bk Tl BNk 1 B
7N o

BITRR

Table 1 Table of simulation working conditions
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Al DN150 56 60*6 5 X 55 465
A2 DN150 36 60*6 5 FHX 55 465
A3 DN150 8 60*6 5 X 55 465
A4 DN150 16 60*6 5 M 60 465
A5 DN150 12 5 SN 60 465
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Fig.6 Comparison of numerical simulation and formula
calculation results
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simulation results after correction with a coefficient of 0.77
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