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Directly passive solar house indoor temperature of the whole year
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Fig. 1 Directly passive solar house temperature over the year
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Fig. 2 The matching process of floor heat gain and passive solar house heat load
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Tab. 1 Floor structure performance parameters and heating intermittent operation mode

Space  Thickness Pipe water . . . . L . .
Heat 1 Heating operation time Operation Heating intermittent Intermittent
between  of filling average . . .
load . o /h time/h time /h time /h
pipes/mm layer/mm temperature /°C
A 300 70 20 05:00—08:00 3 08:00—next day 05:00 21
B 100 50 40 05:00—08:00 3 08:00—next day 05:00 21
C 300 70 30 21:00—next day 09:00 12 09:00—21:00 12
D 200 60 60 21:00—next day 09:00 12 09:00—21:00 12
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Fig.3 The base room temperature and coupled effect room temperature
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Tab. 2 Heating intermittent operation mode

Case Heating operation time /h Heating intermittent time /h
Intermittent heating case one 00:00—03:00,06:00—14:00,18:00—00.:00 03:00—06:00,14.00—18.00
Intermittent heating case two 00:00—14:00,18:00—00:00 14.00—18:00
Intermittent heating case three 00:00—02:00,06:00—00:00 02:00—06:00
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Fig. 6 Coupled effect room temperature Fig.7 The comparison between coupled effect

and base room temperature
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Study on the design and operation optimization
of intermittent solar heating building

WANG Deng-jia'*, LIU Yan-feng"* ,L1U Jia-ping®

(1. School of Environment and Municipal Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China;
2. State Key Laboratory of Architecture Science and Technology in West China(XAUAT), Xi'an 710055, China;
3. School of Architecture, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China)

Abstract: On the basis of the indoor temperature and heat load characteristics of passive solar heating house, it is found
that; the thermal environment can not fully satisfy the thermal comfort requirements during the heating period, and it
needs to combine with the active heating system. However, the passive solar house indoor temperature is higher than set-
ting temperature in the part time of heating period. Therefore, the active system should apply intermittent running mode
to meet the requirements of the indoor temperature conditions. The selection principle of the intermittent heating floor
structure design and operation parameters were obtained and the room temperature change characteristics under the ad-
justment of the coupled intermittent heating and passive solar energy technology analyzed. The results show that the aver-
age room temperature can keep 18°C or so, and the fluctuations remained between 2~3°C. The coupled regulation tech-
nology reduces the heating time and avoids the indoor overheating caused by continuous heating at the same time, and
plays a positive role in heating energy saving and indoor thermal comfort.

Key words: thermal environment ; heat load ; intermitient heating
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