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Stress calculation for supports and hangers of molten salt pipelines in solar thermal
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Abstract: Concentrating solar power plants is prospering against the backdrop of achieving carbon neutrality, but stress
concentration is an important issue that dampens the reliability of pipelines. Among the reasons for the problem, an
important one is that the high and volatile operating temperature of molten salt pipelines in concentrating solar power plants
generates large thermal stress. Based on the case of a CSP station, the stress of its pipe support and hanger is calculated by
ANSYS Workbench. According to the constructed 3D finite model of the pipe support and hanger, stress calculations and
analyses were conducted for the model under various steady and transient conditions. The results show that the most
dangerous working condition is the extreme cloud cover condition under which the maximum stress can reach 233 MPa.And
the stress concentration appears inside the protective plate and on the pipelines between protective plates, where the local
primary membrane stress and bending stress exceed the safe range. The corresponding optimization scheme for the pipe
support and hanger is taking clamping structure.The proposed structure can secure the stress within a safe range.
Keywords: pipe support and hanger; stress calculation; structural optimization; concentrating solar power plant; finite
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Fig.1 Geometric model of the main pipe
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Table 1 Overview of the selected working conditions

T sk
Tk TaABAT T WU B I A0 T00 458 P Bk Rl IR E  585.00 °C
T4 BB TI LA IRIE 1T 5 B T 00, 4558 P AR Tl SR I8 1 7 270.00 °C

T
WA TR HLLELJ Bl i A v B s 100

BRKEAE TR
% EA AL . N
IS BEEELLOE | min, R % 12K
o U
fiRifliats Tod
PR 2 3 T

BHERA 301K

IR O TELEE A 1180 s A 270.00 “CTHIE Z 565.00 °C, FFHEHE H 9 15 °C/min,

HLLH 5 ks 17 3 B T A RS 00, J f R B9 3R 7E 1180 s P M 565.00 °C i & 270.00 °C, & iR 4 R N

WL AT R P O BRAS T00 SRR AYTELREAE 75 s NN 450.00 “CRATL 2 290.00 °C, FAIE 28 128 °C/min
HILLH I AR A B R B A R T 00, s Rk A TR AE 75 s I DA 585.00 “CR&RL 22 290.00 °C, B34 % 4 236 “C/min,

2.2 WRmIETLRITELR

BT T RA B RR = TR, &
I K 3 T o 1A N RE RN
376. 85 °C, AMEE TR B ok 497. 59 °C, N AMEE I i 25
120, 74°C PRIRE AP R ENEE 9 30. 42 °C, 5 HPEE
[BIfR)E 25 R 467. 17 °C.

PRI Sk A5 T DAY 1% 2 e A IR A > ) B, 7 R

U242 ) ) AR X N, B I N A B T AR
KR BIREHNE RS OIS  fH
I B S RN 1 A A 4 BT R AR B T 4N
64. 00 MPa, 474 3T tH 390 )= 0 g g 4R 4, G
HORTEIRR (4 2 Ff A B R B b =2 (] 4 T
43, ) e KAk E| 24 233. 55 MPa.

IXHLR AR R R A 2 45— A



E3 REHSH
Fig.3 Temperature field distribution
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Fig.4 Equivalent stress distribution
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Table 2 Stress analysis results
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i Fig. 8 Equivalent stress distribution of the optimized main pipe
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Fig. 6 Geometric model of the opitimized main pipe
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Fig.7 Meshing for the optimized main pipe Fig.9 Linearized path of the optimized main pipe
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