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Abstract: As the size of the basic parts of the heat storage body becomes smaller, the diameter of basalt
regenerator fiber is very small, so that micro channels are formed among fibers in line arrangement. In or-
der to explore the influence of the scale effect generated at the microscale on the numerical simulation of
the flow and heat transfer in the internal flow channel of the basalt fiber bundle,a two-dimensional lami-
nar flow model of the heat storage body is established. The slip boundary condition is added to the simu-
lation by the user-defined function ( UDF) in Ansys fluent 17.0. Taking the percentage of wall Nusselt
number (Nu) decrease as the evaluation index,the comparative analysis method is used to analyze the in-
fluence degree of the slip boundary condition on the fluid-solid heat transfer under different working con-
ditions in the numerical simulation of the two-dimensional fiber bundle microchannel. The simulation re-
sults show that with the increase of temperature and spacing, Nu decreases more after the addition of slip
boundary condition. With the increase of the number of fiber rows and the inlet velocity, Nu decreases
less after the addition of slip boundary condition. When the fiber bundle diameter (d) is 20 wm, the
number of rows is less than 5 rows, and the center distance exceeds 3 d,the decrease percentage of Nu

with the slip boundary condition is more than 1% . The influence of slip flow area cannot be ignored in
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Fig. 1 Schematic diagram of two-dimensional

model of fiber bundle arrangement
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Fig. 2 Temperature distribution under different grid sizes
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Tab. 1 Relative error of wall temperature under each grid size based on the wall temperature at the

minimum grid size

AT IR 22/ %
% ] ~F/ um
x= -4 x=6 x=13.5 x=21 x=28.5 x =36 x =49
50 0.012 0.111 0.574 -0.108 -0.411 -0.230 -0.252
100 -0.004 5.355 3.145 -1.241 -1.495 -1.899 -1.248
200 0.211 10.543 4.545 -2.125 -2.356 -2.700 -2.032
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Tab.2 Comparison of the non-slip boundary
condition Nu and the average Nu of the wall calculated

by the empirical correlation formula
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Fig. 3 Slip velocity of fiber wall surface at different

temperatures
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at different temperatures
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