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Wind-tunnel test for head of monopole model
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Abstract: To study the influence of the variation of key parameters of the head of monopole (two-wheel type) on
the wind load and its change law, wind-tunnel tests were carried out on large-scale models of the head of monopole
in uniform flow field, based on the high-frequency force balance technology. The influence of monopole diameter,
antenna size, overhang distance, and other parameters on the drag coefficient was analyzed, the variation of the
drag coefficient in the range of high Reynolds number was studied, and the contribution of the external antenna to
the overall resistance of the head of monopole was discussed. Results show that the drag coefficient of the integrated
models was not sensitive to the variation of the Reynolds number, and it decreased as the monopole diameter
increased. The drag coefficient was greatly affected by the wind direction angle, and the descending slope of the
drag coefficient increased as the monopole diameter increased, while the downward trend gradually tended to be
gentle. In this study, the ratio of the resistance of the external antenna to that of the integrated models was defined
as the antenna shape influence coefficient. Test results show that the influence coefficient increased with the
increase in the Reynolds number and tended to be stable in the range of high Reynolds number. As the monopole
diameter increased, the influence coefficient decreased, and the contribution of the antenna to the integrated models
was weakened. The antenna size had little effect on the drag coefficient and its variation trend. The drag coefficient
increased as the overhang distance increased, and its variation with Reynolds number was less affected by the
overhang distance.

Keywords: head of monopole; wind-tunnel test; drag coefficient; Reynolds number; high-frequency force balance
technology
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Fig. 1 Prototype size and layout of head of monopole ( mm)
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Tab.1 Variable parameters of model test (scale 1:4)

POIMALEAEEREN X} 7 S IR A1k o} 7 7R R 2 PRI 45
EESPLL BEGS y » , R B .
BHAE dpp/mm 5 dyr/mm JUF sy X sy X sp/mm T S/m?
1 400 167 1 968 x295 x 126 3 0.151
2 600 167 1 968 x295 x 126 3 0.190
3 800 167 1 968 x295 x 126 3 0.228
[EENEREEY
4 400 167 1 968 x295 x 126 3 0.151
5 600 167 1 968 x295 x 126 3 0.190
6 800 167 1 968 x295 x 126 3 0.228
‘ 7 600 167 1 307 x323 x 89 3 0.166
KR4k
8 600 167 2 449 x 368 x99 3 0.209
9 600 693 1 968 x295 x 126 3 0.190
10 600 122 1 968 x295 x 126 3 0.190
Ak B AR AL 11 600 450 1 968 x295 x 126 3 0.190
12 600 900 1 968 x295 x 126 3 0.190
13 600 1 200 1 968 x295 x 126 3 0.190
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Fig.2 Model of head of monopole (two-wheel type) in wind-tunnel test
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Fig.4 Wind direction angle of model of head of monopole

in wind-tunnel test
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Fig. 6 Comparison of drag coefficient of integrated models with

different monopole diameters
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