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Resistance characteristics analysis for helium turbine cycle coupled

with high temperature gas cooled reactor

Jiang Huijng, Yang Xiaoyong, Ding Ming, Wang Jie
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084 )
Abstract

The influence of the flow resistance on the property of the helium turbine cycle of the 10MW high temperature
gas-cooled reactor (HTR-10) was analyzed by using a resistance model closer to real condition. The analysis re-
sults show that the total pressure drop in the Brayton cycle is comprised mainly of local pressure loss and friction
loss. When the HTR-10GT generator’ s mass flow rate of helium is 4. 77kg/s as designed, in connecting pipes, the
local pressure loss accounts for 82.4 % , and the friction loss is about 17.6% . The proportion of pressure drop in
cycle pressure changes with outlet temperature of reactor and helium inventory. Helium inventory is one approach to
control of the HTR-10GT by means of working fluid’ s mass flow rate. When the mass flow rate of helium decrea-
ses, the local pressure loss coefficient keeps constant and the pressure loss coefficient increases. As a result, the
efficiency of the closed cycle is decreased. When the mass flow rate of helium decreases from 100% to 30% of the
rated value, the percentage of local pressure drop in connecting pipes decreases about 20% , and the cycle efficien-
cy decreases about 15% . With the decrease of helium inventory, the input pressure and output pressure of the tur-
binemachinary decrease linearly, and the pressure ratio of compressor has a little increase while the pressure ratio of
the helium turbine has a big increase.

Key words: high temperature gas cooled reactor (HTR) , helium turbine cycle, pressure loss, helium inven-

tory, cycle efficiency
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