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Fig. 1 Trough concentrator
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Fig. 2 Schematic diagram of vertical angle of concentrator
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Fig. 3 Measuring points of schematic diagram of mirror board
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Fig. 4  Overall layout of schematic diagram of mirror board
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Fig. 5 Column diagram
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Fig. 7 The vibration mode shapes of first three order of field measurement and first eight order of finite element
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Table 2 The eigenvalue in 30° vertical angle

B/ Hz FHxt
3¢ FHJB /% - — .
S Y RE/%
1 1.997 -6.109
2.107 1.875
2 2.035 ~7.862
3 3.844 ~4.058
0.241 3.688
4 3.908 -5.629
5 — — 4799 —
6 — —  4.803 —
7 5.542 0.379
3.184 5.563
8 5.545 0.325
®3 45°Em A THEE
Table 3 The eigenvalue in 45 © vertical angle
B /Hz HXF
Birkk FHJE LL/% - — -
S A R 251%
1.997 -6.109
0.883 1.875
2 2.036 ~7.908
3 3.845 -4.083
3.620 3.688
4 3.908 -5.629
5 — — 4811 —
6 — — 4812 —
7 5.545 0.324
0.247 5.563
8 5.550 0.234
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Table 4 The eigenvalue in 60° vertical angle
A5iZ/Hz FAXT
(734 FHJE Ht/% - — .
s Y RE/%
1 1.998 -6.156
1.511 1.875
2 2.036 ~7.908
3 3.846 -4.108
3.180 3.688
4 3.908 -5.629
5 — — 4821 —
6 — — 4.824 —
7 5.548 -0.865
1.860 5.500
8 5.554 -0.972
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Table 5 The eigenvalue in 90° vertical angle

A Hz H
B MR ———————
Sc o A 1R%/%
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3 3.847 -4.133
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6 — — 4.837 —
7 5.551 0.216
1.861 5.563
8 5.559 0.072
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Fig. 8 The change graph of damping ratio and natural

frequency in five different vertical angles
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EXPERIMENTAL STUDY ON THE MODAL OF TROUGH
CONCENTRATOR STRCTURE

Xu Yang', Wu Honghua', Kuang Rao’, Hu Jiaxing', Zou Qiong', Li Zhengnong'
(1. Key Laboratory of Building Safety and Energy Efficiency of the Ministry of Education , Hunan University, Changsha 410082, China;
2. School of Energy and Environment , Southeast University , Nanjing 210096, China)

Abstract: By studying the modal of trough concentrator structure, the dynamic characteristics are analyzed. First of all,
carry out the prototype test of trough concentrator structure, and test the condenser vertical angle of five working
conditions, which were 0°, 30°, 45°, 60° and 90°, obtain the experimental data, and get the modal parameters by
Utekl analysis software. Then, the measured results and the modal analysis results of finite element software Midas Gen
are compared between frequency and vibration mode, and find the results better.

Keywords: solar concentrators; modal; field measurement; finite element



