DOT: 10. 13656 /j . crki . gxkx. 1997. (. 017
Guangxi Sciences 1997, 4 (3): 224~ 229

Design and Analogue Computation on the
Environment-friendly and Energy-saving
House in the Hot and Humid Climate

fr iz ERLE K
He Jang Wang Mingzhen Guo Bing

( 2 530003)
(Institute of Applied Physics, Guangxi Academy of Sciences, 2 Dalinglu, Nanning, 530003)

? ’

Abstract As an environmentriendly and energy-saving house in the hot and humid climate,

the model house built in Nanning, Guangxi is described. The paper describes the passive tech—
niques and technology of use of natural energy based on the local climate and conditions of
building materials. The thermal performance and the energy saving potential in the house are e—
valuated by computer simulation.

Key words solar house, roof heat—collecting, cooling /dehumidifying under roof, heating and

cooling energy storage under floor, ventilating brick wall, cool tube
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s Fg. 1 Annual meteorogical data in Nanning (average values of 1985 to 1994)
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Fig- 3 The second floor
@ s
Te]
N
N
1 i =)
100 ' ’ B S
15 N
o | 2FL|
” A 3
B &
1FL
80
i P j
4500 900 4500

4

Fg. 4 Eastern section of the model house

1. Blacken steel sheet; 2. Solar cell; 3.

Eductor stack; 4. Single sheet of glass; 5.

Roof air channel; 6. Air handling box; 7. Vertical
air duct; 8 Cool tube A Living room; B Bed
room.
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Fig- 5 Wall structure
Vertical bar; 2. Horizontal bar; 3. Air
Corebrick; 5. Mortar; 6. Insulating

Concrete; 8 Lime plaster.
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Table 1 Areas of various building elements (m?®)
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Fig. 6 Comparison of annual heating and cooling energy
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Fig- 7 Calculated values of room temperature on August 27 to 29, 1993
A 2F wom-temperature (model house); B 2F room-tem petature (conventional house); G
1F room-temperature (conventional house); D 1F room-temperature (model house); E Air temperaturg F

Solar radiation.
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Fg. 8 Calculated values of cooling energy on August 27 to 29, 1993

A 2F (conventional house); B 2F (model house).
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Fig. 9 Calculated values of room temperature on February 1 to 3, 1993
A 1Froom-temperature (model house); B 2F room-tem perature (model house); G 1F mom-

temperature (conventional house); D

Air temperature.
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Fig. 10 Calculated values of heating energy on February 1to 3
A 2F (conventional house); B 2F (model house)-
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Table 2 PV generation power on the south fac-
ing roof for 1986 to 1994 =
g S140 127 129 127 130
E120 110 17
Solar radiation PV generation 100 100 g8
Year on the south roof pow er " g
(kWa h/m2u ‘d) (kWa h° a—l) = § 80 62 73 65 77
1986 1227.2 2525. 8 Hopeo
1987 1215. 6 2502. 0 g 40
1988 1394.0 2869. 2 g2
1989 1553. 0 3196. 4 0 123456 78910 1112
1990 1321.3 2719. 4 A Month
1991 1161. 7 2391.0
1992 1224.3 2520.0 11 1993
1993 12131 2496.8 Fig. 11 M onthly PV generation power for 1993
1994 1128. 5 2322.7
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