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Numerical Investigations on Flow Characteristics of Bypass Cooling System in
High Pressure Cylinder of Ultra-Supercritical Steam Turbines

HUO Wenhao, YAN Xin, LI Jun, FENG Zhenping

(Institute of Turbomachinery, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Numerical investigations on the flow fields of the internal bypass cooling system in the
high pressure cylinder of a 1000 MW ultra-supercritical steam turbine were performed using the
flow calculation coupled with the conjugated heat transfer model. The detailed flow pattern,
temperature distributions, and pressure distributions in the bypass cooling system were
presented. The numerical results obtained by the flow and heat transfer method were compared
with those without considering the heat transfer effect of the inner and outer casings. The results
show that the steam flow field in the bypass system is mainly influenced by the system structure
and the flow characteristic of the steam. However, the steam temperature field is affected by not
only the steam flow characteristic but also the heat transfer effect from the solid domain. These
findings confirm that it is more realistic to study the steam temperature field in the bypass system
with the conjugation of the flow calculation and the heat transfer simulation.
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