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Fig.2 Location of the monitoring points
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Influence of different momentum ratios on the mixing of
hot and cold fluids and thermal fatigue of a T-junction

CHEN BaiYu' ZHOU ZhaoChun' SUN Yan® CHEN Shuang® OUYANG Bin®> LU Tao'"

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029
2. Nuclear Power Institute of China, Chengdu 610200, China)

Abstract; In order to explore the influence of different momentum ratios of the main and branch fluid on the mixing
process of cold and hot fluid and the thermal fatigue of a T-junction, large eddy simulations ( LES) have been used
to simulate the mixing process of hot and cold fluids in a T-junction for different momentum ratios of the main and
branch pipes. The temperature fluctuation of the fluid and pipe wall was calculated, the fluid solid interaction
(FSI) calculation was then carried out with the same T-junction grid model, and the influence of the momentum ra-
tio on the thermal stress and thermal fatigue life of the T-junction was thus obtained. The results show that when the
momentum ratio changes cause the fluid jet flow in the T-junction to change, it has a significant effect on the ther-
mal fatigue of the pipe. When the jet flow is the deflected flow, the thermal fatigue phenomenon of the pipe is obvi-
ously improved compared with when the jet flow is the wall flow, and the predicted thermal fatigue life increases
from 8. 81 x 10 ™ years to 5. 40 x 10" years. Therefore, the momentum ratio of the main and branch pipes decrea-
ses, the jet flow of the fluid gradually changes from wall flow to deflection flow, and the thermal fatigue life of pipes
can be significantly improved.

Key words: T-junction; fluid solid interaction; momentum ratio; thermal fatigue
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