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Indoor light thermal environment and strategy analysis of aerogel glass

residential building in summer

ZHANG Yi, YANG Liu, LUO Zhixing
(College of Architecture, Xi’an University of Architecture and Technology, Xi’an 710055, P. R. China)

Abstract: Taking the aerogel glass residential building designed and constructed in Solar Decathlon China
2018 (SDC2018) as an example, this paper simulated the building in the design stage, and measured the
indoor temperature and illumination after the building was built. The results show that the energy saving
effect of aerogel glass was more significant than that of the wooden lattice envelope with 26.06% less
energy consumption, but effective shading measures should be taken in summer. The indoor illumination of
the aerogel glass room was greater than 300 Ix, which met relevant design requirements. The improvement
measures were put forward for the existing problems of this building, which was of great significance for
the promotion and application of aerogel glass building.
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Fig. 1 The simulation building model with wooden Fig. 2 The simulation building model with wooden
lattice wall and lattice roof(no hiding) lattice wall and lattice roof( hiding)

Y

BB S T
B3 RALEMHSEKFEBHENER B4 RAFEMANSERFEBEEMETR
Fig. 3 The simulation building model with Fig. 4 The simulation building model with
aerogel glass(no hiding) aerogel glass(hiding)
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Table 1 Simulation envelope design for the building
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Fig. 5 Energy consumption under free running condition
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Fig. 6 The percentage of comfort time in the southeast bedroom
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Fig. 7 Indoor lighting simulation analysis when

the building adopts the insulating glass
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Fig. 8 Indoor lighting simulation analysis when

the building adopts the aerogel glass
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Fig. 9 Indoor lighting simulation analysis when the building adopts the two kinds of glasses
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Fig. 11 The first floor plan
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Fig. 13 Layout of indoor illumination test points for the southwest bedroom
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Table 2 Subitem test schemes for indoor daylighting and thermal environment
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Fig. 14 Indoor temperature of the test room under free running condition
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Fig. 15 The range of indoor temperature fluctuations in the measured room
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Fig. 16 Diagrammatic sketch of South-facing wall of Southwest bedroom
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Table 3 Illumination of different measuring points in the southwest bedroom Ix
WA 3D
W A
1 2 3 4 5 6 7 8
1 460 490 390 510 545 565 490 440
2 495 490 505 550 525 545 485 390
3 550 400 660 620 570 580 500 505
4 700 600 785 760 608 675 665 550
5 830 680 1030 980 980 865 710 625
6 850 860 1300 1 750 1 540 1120 860 705
7 1090 1140 1580 3 000 2 850 1250 1 060 1 060
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