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Fig. 1 Light steel roof structure integrated with structural

bearing and solar energy utilization
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PARAMETER OPTIMIZATION OF INTEGRATION OF LIGHT
STEEL ROOF AND AIR COLLECTOR WITH V-SHAPED
PERFORATED BLOCKS

Zhuang Chunlong, Fu Boheng, Deng Anzhong, Huang Guangqing, Zhang Hongyu
(Department of National Defense Architecture Planning & Environmental Engineering , LEU, Chongqing 401311, China)

Abstract: Designing a light steel roof structure with structural bearing and solar energy utilization, which equipped with
V-shaped perforated blocks to improve light and heat conversion rates. Using regressed experiment data, the heat transfer
model of air collector was verified, and the empirical relationship of flow friction coefficient was deduced. Taking the
thermal efficiency and effective efficiency as comprehensive evaluation indexes, the effect of structure on the collector
performance was analyzed, and combining the orthogonal test, the optimized values was obtained for open area ratio of
12%, gap of blocks of 0.3 m, thickness of air of 0.05 m, angle of attack of 60°.

Keywords: steel structure; well perforation; friction coefficient; thermal efficiency; effective efficiency





