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Table 1 Structure of typical passive residential
benchmark model
(A) . (B) . (C) . 370 mm 30 mm 0. 508
( D) . ( 10 mm
) (E) . (F) . (6) . 240 mm 10 mm 1.596
2 100 mm 20 mm 30 mm 1. 489
2.1 0.9 mx2.0m
1 I.5mx1.8 m
o 5 5.0 m x
7.8 m 4.0 m x5.4 m
1.8 m o 4.1
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Table 2 Results of orthogonal experiment
A B c D E F G
1 1 1 1 1 1 1 1 5073.95
2 1 2 2 2 2 2 2 5 200. 59
3 1 3 3 3 3 3 3 4319.20
4 2 1 1 2 2 3 3 4719.19
5 2 2 2 3 3 1 1 3 366. 54
6 2 3 3 1 1 2 2 4 887.43
7 3 1 2 1 3 2 3 4 769. 66
8 3 2 3 2 1 3 1 4593.98
9 3 3 1 3 2 1 2 3 753.20
10 1 1 3 3 2 2 1 4381.82
11 1 2 1 1 3 3 2 4 407.94
12 1 3 2 2 1 1 3 5 960. 48
13 2 1 2 3 1 3 2 3 877. 81
14 2 2 3 1 2 1 3 5120.22
15 2 3 1 2 3 2 1 3 946. 16
16 3 1 3 2 3 1 2 4 873.73
17 3 2 1 3 1 2 3 4329.11
18 3 3 2 1 2 3 1 4 061. 69
Ky, 4 890. 66 4 616.03 4 371.59 4720.15 4787.13 4 691.35 4237.36
Ky 4 319.56 4 503. 06 4539.46 4 882.36 4539.45 4585.79 4 500. 12
K 4 396. 89 4 488.03 3 696. 06 4 004. 61 4 280. 54 4329.97 4 864. 64
R; 571.11 128. 00 324.47 877.72 506. 56 361. 39 632.29
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Structural Optimization of Passive Residential in Agricultural
and Pastoral Areas of Western Inner Mongolia
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Abstract  In order to improve the indoor thermal environment and reduce the heating energy consumption of the
passive residential buildings in western Inner Mongolia an investigation was conducted on the passive residential
buildings with the factors influencing the heating energy consumption in winter selected and quantified. The energy
consumption simulation and analysis software DeST-h and orthogonal experiment method were used to study 7 main
factors including residential orientation Southward window-wall ratio northward window-wall ratio transparent
envelope material insulation layer thickness non-transparent envelope material and depth of added sunlight.
Through the analysis of 18 kinds of combination schemes the optimal combination mode was obtained with heating
energy consumption as the evaluation index. Finally a prediction model of passive residential heating energy con—
sumption in western Inner Mongolia was established which provided a reference for the design of passive housing in
agricultural and pastoral areas. The research results can improve the level of energy saving design of passive hous—
ing in agricultural and pastoral areas.

Key words  farming and stock raising residential heating energy consumption extra sun room or—

thogonal optimization



