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Abstract

The principle, the type and the characteristic of passive solar house (PSH) were clarified. The ba-
sic theory for energy-saving analysis of PSH was also exposed. On these bases, according to the
heating problem of a school building located at western Sichuan plateau, the atrium of the school
building was ingeniously designed as an attached sunspace for constructing an attached sun-
space-type PSH. Additionally, the corresponding thermal analysis models of the building were es-
tablished, and both the heating gain and the energy saving effect of the designed PSH were studied.
The main conclusions are as follows: PSH is of strong applicability. According to the engineering
practice, constructing a building as PSH by proper ways and measures, utilizing solar thermal
energy for heating, is a comprehensively considerable method for solving the heating problem of
buildings located at western Sichuan plateau. The scheme of ingeniously designing atrium into at-
tached sunspace and forming PSH is effective, simple, and strongly applicative for school buildings
with an atrium of western Sichuan plateau. Properly designed atrium-type sunspace plays a good
role in heating, can effectively enhance the room temperature in winner and greatly decrease the
heating hourage and the auxiliary heat supply of building, and can lead to a significant ener-
gy-saving effect with the energy-saving ratio reaching above 75%. Appling removable type inter-
nal-sun-shading measure is an optional way for solving the overheating problem of building in
partial period of summer due to setting atrium-type sunspace.
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1 5 XK BH 75 (Passive Solar House, PSH) e 2 5] FH UK BH B8R 1 f5 A 18] 5 (1 — P 7 2o b A 1] 5
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Figure 1. Schematic diagram of typical passive solar house
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Figure 2. Annual variation curves of the outdoor temperature
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Figure 3. Field photo of the atrium attached sunspace
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Figure 4. Schematic diagram of the thermal analysis model

E 4. RIoRERERE

Ll | SE S \_‘

Figure 5. Schematic diagram of annual sunshine simulation analysis based on DEST software
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Table 1. Thermal parameters of the main enclosure components
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NS pogedy
GhRE INAREEL TP, P R EL 1.05 W/(m2-K)
A W P B (P 12 mm), AR EL 2.4 W/(m2-K), R R%0.86, W WIEEMEK 0.71
J55 18] 5 41 4 S 1 &/h
J75 [6) L3 X 1 #&/h
i EPEEIMUJ 6 mm ﬁ%iﬂzﬂ% 14,#&% #6.5 W/(m2K), WA R%00.93, P EETRES T 55 TR TR PRl
KPHREBIT R 70%; AR AGRER, £ A5 044 W/(m2K) R, AL 0.44 W/(m2-K)
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Figure 6. Variation curves of the solar house’s room temperature
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Figure 7. Heating degree hours and cooling degree hours of atrium
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Table 2. Statistics of the natural room temperature value appreciation of solar house
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9 IF 55 16 i ] Jb 1 55 18] V5 [71) f55 [ AR I 5 18]

RA% HFEHTHE(CC) 3.0 3.0 33 49 5.6

e HEHTHECC) 13.1 8.2 8.0 10.6 11.6
1 AP FHE(TC) 73 6.5 5.0 5.3 6.0
2 APt/ FHR(C) 8.4 6.2 49 5.5 6.1
3 AP/ MR (C) 5.9 5.6 4.8 5.8 6.6
4 HP8 R NHRFH(C) 6.7 54 5.0 6.3 7.1
5 HES8/ MR FH(C) 6.8 49 48 6.4 72
6 H-F¥f/ N iEF(C) 7.1 47 48 6.5 73
7 AP MR TH(C) 8.8 5.1 49 6.2 6.8
8 H 8/ NHRTH(C) 9.8 52 5.1 6.3 6.7
9 H P58/ MR TH(C) 7.5 4.6 4.7 6.0 6.7
10 H-F34 /N FH(C) 6.1 4.4 45 5.8 6.7
11 J-F¥E/NHRTH(C) 5.6 5.1 4.7 5.6 6.5
12 7P /NHRTH(C) 53 55 4.6 53 6.1
AP N IR TH(C) 7.1 5.3 48 5.9 6.7
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Table 3. Comparison on the heating and cooling degree hours between PSH and the comparative building
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Figure 8. Decrease of solar house’s auxiliary heating load
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Figure 9. Cooling degree hours after setting inner shade curtain
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