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Abstract; A 3-D numerical simulation of fluid-solid coupling was carried out under the same mass flow
for the flow in tubes with different structures, such as general tube, general double-wall tube, double-
wall tube with cooling structures of ribs, pin fins, pits and spiral channel. The distribution characteristics
of solid wall temperature of tube were obtained, and the temperature difference between the hot and cold
sides of the outer wall, cold air temperature rise, flow characteristics and comprehensive heat transfer ef-
ficiency are analyzed under each structure. The research results show that the temperature difference be-
tween the hot and cold sides of the outer wall of the double-wall tube with spiral channel is the smallest,
and the comprehensive heat transfer efficiency is the highest under the same mass flow; the flow and heat
transfer characteristics of the double-wall tube with pits structure are similar to those of the general doub-
le-wall tube, which flow resistances are smaller but heat transfer effects are worse; the flow and heat
transfer characteristics of the double-wall tube with pin fins structure are similar to those of the double-
wall tube with ribs structure, which temperature distribution uniformity and heat transfer amount are in
the range between those of general double-wall tube and double-wall tube with spiral channel, flow resist-
ances are larger and comprehensive heat transfer efficiencies are lower.
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