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Research on Passive Design Strategy of Low—Rise Residential

Buildings in Cold Regions
SUN Qian
(School of Architecture, TCU, Tianjin 300384, China)

Abstract: With the rapid growth of new rural construction and continuous progress of living demand, the use and energy

consumption of low-rise residential buildings are also growing. Energy saving design of residential building is particularly

important. By investigating typical cases of low-rise energy—saving residential buildings and establishing basic model of low—

rise residential buildings in cold areas, this paper analyzes the main influencing factors of passive energy—saving, and selects

11 passive energy—saving design parameters suitable for low—rise residential buildings based on envelope structure, exterior

windows and ventilation. The energy saving contribution of each design parameter is quantitatively analyzed by using

Designbuilder,which is a simulation software for building energy consumption. Orthogonal test and combined energy

consumption simulation are carried out for the factors that have great influence on building energy consumption,and the

optimal scheme of energy saving effect after combination is obtained. The purpose is to provide reference for how to design

different building energy saving parameters according to energy saving potential in the design of low -rise energy —saving

housing in cold areas in the future.

Key words:low-rise residence; cold regions; energy—saving contribution rate; energy consumption
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1 0.1 0.1 0.1 15 0.2 0.1 05 0.5 65.90 3.22
2 0.1 0.2 0.3 3.0 1.0 0.8 3.5 1.0 184.21 5.62
3 0.1 0.3 0.5 45 0.4 0.5 3.0 1.5 181.77 7.74
4 0.1 0.4 0.7 25 12 0.2 25 2.0 327.42 1.62
5 0.1 0.5 0.2 4.0 0.6 0.9 2.0 2.5 215.33 2271
6 0.1 0.6 0.4 2.0 14 0.6 1.5 3.0 340.68 13.51
7 0.1 0.7 0.6 3.5 0.8 0.4 1.0 3.5 649.58 8.56
8 0.2 0.1 0.7 4.0 1.0 0.5 15 35 351.18 3.58
9 0.2 0.2 0.2 2.0 0.4 0.2 1.0 0.5 107.06 2.88
10 0.2 03 0.4 3.5 12 0.9 05 1.0 95.23 28.61
11 0.2 0.4 0.6 1.5 0.6 0.6 35 1.5 80.66 22.40
12 0.2 0.5 0.1 3.0 1.4 0.4 3.0 2.0 119.21 8.09
13 0.2 0.6 0.3 45 0.8 0.1 25 2.5 191.80 141
14 0.2 0.7 0.5 2.5 0.2 0.8 2.0 3.0 96.49 46.00
15 0.3 0.1 0.6 3.0 0.4 0.9 2.5 3.0 57.71 19.98
16 0.3 0.2 0.1 45 12 0.6 2.0 3.5 109.38 10.32
17 0.3 0.3 0.3 2.5 0.6 0.4 15 05 112.57 6.98
18 0.3 0.4 05 4.0 14 0.1 1.0 1.0 192.00 1.07
19 0.3 0.5 0.7 2.0 0.8 0.8 0.5 1.5 80.46 48.86

20 0.3 0.6 0.2 3.5 0.2 0.5 3.5 2.0 131.69 14.97
21 0.3 0.7 0.4 15 1.0 0.2 3.0 2.5 117.92 6.40
22 0.4 0.1 0.5 2.0 12 0.4 35 25 103.66 6.80
23 0.4 0.2 0.7 3.5 0.6 0.1 3.0 3.0 187.89 0.89
24 0.4 0.3 0.2 1.5 14 0.8 25 3.5 63.92 32.83
25 0.4 0.4 0.4 3.0 0.8 0.5 2.0 0.5 124.02 13.73
26 0.4 0.5 0.6 45 0.2 0.2 1.5 1.0 208.00 4.02
27 0.4 0.6 0.1 25 1.0 0.9 1.0 1.5 83.49 50.86
28 0.4 0.7 0.3 4.0 0.4 0.6 0.5 2.0 145.24 26.40
29 0.5 0.1 0.4 45 0.6 0.8 1.0 2.0 117.17 24.17
30 0.5 0.2 0.6 25 14 0.5 0.5 25 113.57 13.83
31 0.5 0.3 0.1 4.0 0.8 0.2 3.5 3.0 152.13 2.76
32 0.5 0.4 0.3 2.0 0.2 0.9 3.0 3.5 50.69 14.42
33 0.5 0.5 0.5 35 1.0 0.6 25 0.5 138.83 24.04
34 0.5 0.6 0.7 1.5 0.4 0.4 2.0 1.0 102.60 18.28
35 0.5 0.7 0.2 3.0 12 0.1 1.5 1.5 181.07 1.54
36 0.6 0.1 0.3 3.5 14 0.2 2.0 1.5 150.57 222
37 0.6 0.2 0.5 1.5 0.8 0.9 1.5 2.0 57.95 60.05
38 0.6 0.3 0.7 3.0 0.2 0.6 1.0 25 128.20 23.84
39 0.6 0.4 0.2 45 1.0 0.4 05 3.0 157.74 10.71
40 0.6 0.5 0.4 25 0.4 0.1 35 35 172.12 138
41 0.6 0.6 0.6 4.0 12 0.8 3.0 0.5 144.88 5247
42 0.6 0.7 0.1 2.0 0.6 05 2.5 1.0 102.89 23.92
43 0.7 0.1 0.2 25 0.8 0.6 3.0 1.0 97.41 16.48
44 0.7 0.2 0.4 4.0 0.2 0.4 25 1.5 156.00 8.41
45 0.7 0.3 0.6 2.0 1.0 0.1 2.0 2.0 158.53 136
46 0.7 0.4 0.1 3.5 0.4 0.8 15 2.5 109.94 38.93
47 0.7 0.5 0.3 1.5 12 0.5 1.0 3.0 88.49 23.59
48 0.7 0.6 0.5 3.0 0.6 0.2 0.5 3.5 185.14 4.65
49 0.7 0.7 0.7 45 14 0.9 3.5 05 165.00 72.32
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