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Abstract

Helical tube bundles are usually used for the main heat exchangers of High Temperature Gas-cooled Reactors
(HTGRs). In order to improve the thermal efficiency, the designers pursue as high as possible operating
temperature, which almost reaches the limited temperature of nickel based alloys. Temperature peaks in tube
bundles will additionally make some of the tubes work at temperature higher than the design value, and
may induce large thermal stress in the tube header. The phenomenon of turbulence fluctuation, splitting-
rejoining flow and swinging wakes can help mixing and flattening the temperature peaks in tube bundles.
Peclet number (Pe) can describe the effective mixing effect on temperature distribution in tube bundles. In
the current investigation, the concentration field of Rhodamine 6G is measured to investigate scalar mixing
process in cross flow over a tube bundle in a water tunnel. Pe is obtained by comparing fitting curves at
different streamwise locations. The tested tube bundle is a straight tube bundle with tube pitch to diameter
ratio (P/D) of 1.58. The Reynolds number (Re) range is 10000 ~ 40000. Pe first declines and then maintains
stable when increasing Re from 10000 to 40000.
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