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Abstract

In order to improve the strength performance, stability and durability of the tower, the damage
prediction of the tower is studied, and a design based on embedded system is proposed. Firstly, the
120-meter-high tower is modeled by SOLIDWORKS, and secondly, the stress of the tower is ana-
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lyzed by ANSYS Workbench, and at last, a kind of embedded design is put forward to assemble the
tower, which can meet the requirements of the strength performance of the fan tower and improve
the economic benefit.
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Figure 1. Fan tower model
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Figure 2. Stress analysis nephogram
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Figure 3. Deformation nephogram
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Figure 4. Add detection points in stress nephogram
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Figure 5. Add detection points to deformation nephogram
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Figure 6. Deformation nephogram and stress nephogram of 120 m all-steel tower
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Figure 7. Deformation nephogram and stress nephogram of 60 m steel and 60 m concrete tower
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Figure 8. Deformation nephogram and stress nephogram of 30 m steel and 90 m concrete tower
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Figure 9. Deformation nephogram and stress nephogram of 90 m steel and 30 m concrete tower
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Table 1. Stress detection point data

=1L NN R

Ih&EImw R /m/s i /3/10° Pa

5 6.2507 1.8705 0.6986 2.3793 3.9677
13.2 15 6.7237 1.8947 0.7359 2.3941 4.0221
25 6.7885 1.8071 0.7414 2.3834 4.0219
5 6.6676 1.8565 0.7561 2.3834 4.0217
120 12 15 6.7237 1.9083 0.7413 2.3834 3.9707
25 6.3256 1.8823 0.7414 2.4047 3.9715
5 6.3391 1.8172 0.7113 2.3883 3.7632
10 15 6.6661 1.8943 0.6971 2.3671 3.7952
25 6.9521 1.7919 0.7413 2.3993 3.3725
5 2.6646 0.03 2.1126 3.1342 48231
13.2 15 2.812 0.0602 2.0367 3.0753 5.6078
25 2.3285 0.0247 2.1806 2.987 4.8469
5 2.7255 0.0101 2.0791 3.1586 45971
30+ 90 12 15 2.5288 0.0371 2.0365 29777 47167
25 2.8163 0.0378 2.0644 3.0644 4.7305
5 2.767 0.0865 2.1225 3.2009 4.4074
10 15 2.6685 0.0663 21112 3.1412 4.4444
25 2.5468 0.1297 2.0355 3.1327 4.3949
5 1.3449 0.0036 0.0011 0.00147 2.2097

60 + 60 13.2 15 1.2228 0.0034 0.0121 0.0147 214
25 1.731 0.0036 0.0131 0.0153 2.1267
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5 1.3159 0.0034 0.0001 0.0128 1.9455
12 15 0.9596 0.0034 0.0134 0.0141 1.8762
25 1.1035 0.0034 0.0134 0.0137 1.8762

60 + 60
5 1.003 0.0035 0.0098 0.0111 1.5627
10 15 0.8965 0.0031 0.0079 0.0104 1.6313
25 1.5946 0.0028 0.0082 0.023 1.7154
5 20.708 8.242 2.5381 0.0248 3.5762
13.2 15 20.023 49178 2.7416 0.0663 2.4851
25 21.429 5.8681 2.7078 0.0845 2.7546
5 21.397 5.3558 2.7267 0.0844 2.5066
90 + 30 12 15 22.406 4.9126 2.6123 0.0121 2.3269
25 20.925 6.6639 2.7494 0.0789 2.4173
5 20.859 5.9093 2.8985 0.079 2.5554
10 15 20.859 5.8758 2.8619 0.079 2.2905
25 20.178 6.1003 2.7357 0.0619 2.2999

Table 2. Deformation detection point data
2. MERN=EE

W mw  RXE/m/s FEAZ110° m

5 8.5055 633.33 696.29 456.06 94111
13.2 15 21.976 625.02 697.86 456.06 9.4113
25 21.975 627.14 697.86 458.73 3.8355
5 8.5048 633.33 694.64 456.05 3.8357
120 12 15 45.136 633.33 694.64 450.68 3.8359
25 21.975 629.22 695.47 456.06 15.128
5 35.592 632.38 696.28 449.45 9.7576
10 15 22.869 624.04 695.47 457.48 9.7576
25 22.869 630.32 696.28 449.45 4.2194
5 24.079 123.58/2157.8 1658.1 200.41 6.5499
13.2 15 18.453 119.84/2161.3 1657.8 907.62 6.0857

25 11.894 120.73/2157.4 1665.3 912.58 6.95
5 13.628 105.62/2075.6 1585.4 860.39 4.9793
30+90 12 15 23.395 101.12/2080.4 1594.6 873.46 3.4974
25 2.9284 102.32/2078.3 1591.4 873.46 10.255
5 7.764 77.637/1941.6 1524.2 839.45 6.1985
10 15 5.6768 81.268/1944.9 1514.9 699.42 5.3904
25 16.154 79.859/1940.2 1520.5 841.74 8.4121
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5 0.0107 0.3205 0.6327/0.6366 0.3236 0.0023
13.2 15 0.0123 0.3223 0.6301/0.6389 0.3301 0.0083
25 0.0121 0.3205 0.6304/0.6344 0.3325 0.0065
5 0.009 0.2914 0.573/0.575 0.3003 0.0124
60 + 60 12 15 0.0124 0.2995 0.5731/0.5746 0.3043 0.0075
25 0.006 0.2954 0.5772/0.5767 0.2984 0.0075
5 0.0085 0.2443 0.4808/0.4807 0.2504 0.002
10 15 0.0052 0.246 0.4774/0.4824 0.2504 0.0063
25 0.0028 0.2635 0.4773/0.4837 0.2436 0.0033
5 43.514 1457 2443 3334.9/469.45 8.8547
13.2 15 66.778 1429.3 2461.7 3334.9/459.67 3.324
25 68.362 1448.6 2461.5 3325/469.45 14.667
5 66.689 1458.4 2480 3356.4/449.3 3.1519
90 + 30 12 15 66.688 1480.2 2474 3321.9/449.19 3.155
25 87.966 1465.8 2492.4 3372,6/449.59 8.5284
5 44.19 1540.4 2593.2 3452.1/391.51 11.725
10 15 86.762 1495.6 2560.6 3458.4/387.84 2.9668
25 44.19 1525.3 2573.3 3445.7/393.32 7.2048

Figure 10. Fan tower module
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Figure 11. Assembled tower
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Figure 12. Stress analysis results
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Figure 13. Deformation analysis results
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Table 3. Stress and deformation detection point data

3. NARMERNREHE

ThE/mw R /m/s N F1/Pa FAE110% m

5 23,919 4.204

13.2 15 22,854 41942
25 22,475 4.2107

5 22,475 4.204

12 15 25,195 4.1942

25 23,093 4.2107
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5 25,195 4.1669
10 15 24,697 42178
25 24,641 42176
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Figure 14. Stress nephogram and deformation nephogram of design model
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