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Research on BIM architectural design driven by the natural

room temperature parameter

YANG Mei — yuan QIN Yi - peng ZHANG Wei - jie
( College of Urban Construction Hebei University of Engineering Hebei Handan 056038 China)

Abstract: Natural room temperature of model building has been simulated by Dest software on BIM
platform. Orthogonal experiment method is introduced and data channels between the natural room
temperature parameters and architectural design parameters are established. Selection and optimiza—
tion of architectural design parameters can be accomplished based on natural room temperature param—
eters on the purpose of making the objective building energy efficient. Corresponding building cooling
load can be calculated based on the simulated hourly natural room temperature.
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Tab. 1 Table of the factors and the levels
A F
C/W.(m* )™ D/W/.(m®> °C)~! /mm
1 0.10 0.50 0.196 0.269 500
2 0.40 0.60 0.595 0.595 1 000
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Tab. 2 The orthogonal table

A B C/ W.(m* °C)~! D/W. (m® )™ /mm ¥
1 1(0.10) 1(0.50) 1( 0. 196) 1(0.269) 1(500) 1( ) 34.32
2 1(0.10) 1(0.50) 1( 0. 196) 1(0.269) 2(1000) 2(Low-E ) 33.86
3 1(0.10) 1(0.50) 1(0.196) 1(0.269) 3(1500) 3( ) 32.26
4 1 2 2 2 1 1 32.08
5 1 2 2 2 2 2 32.01
6 1 2 2 2 3 3 31.80
7 1 3 3 3 1 1 32.29
8 1 3 3 3 2 2 32.11
9 1 3 3 3 3 3 31.95
10 2 1 2 3 1 2 36.38
11 2 1 2 3 2 3 35.79
12 2 1 2 3 3 1 36.38
13 2 2 3 1 1 2 33.18
14 2 2 3 1 2 3 32.97
15 2 2 3 1 3 1 32.90
16 2 3 1 2 1 2 35.72
17 2 3 1 2 2 3 35.44
18 2 3 1 2 3 1 35.20
19 3 1 3 2 1 3 37.45
20 3 1 3 2 2 1 37.64
21 3 1 3 2 3 2 37.91
22 3 2 1 3 1 3 34.62
23 3 2 1 3 2 1 33.74
24 3 2 1 3 3 2 34.62
25 3 3 2 1 1 3 36.27
26 3 3 2 1 2 1 35.62
27 3 3 2 1 3 2 36.43
K, 293.66 322.97 310.76 308.79 312.29 310. 15 T=931.92
K, 313.96 297.92 312.76 315.25 309. 18 312.22
K, 324.30 311.03 308. 4 307.88 310.45 309.55
R 30. 64 25.05 4.36 7.37 3.11 2.67
A—B—>D—C—EF
A,B,C;D;E,F, 31.66
A,B,C,D,E,F, 39.74
3
Tab. 3 Table of factors
A B /°C
CW/(m> C) DW/(m> <) /mm E

0.1~0.6 0.5~0.65 0.196 ~1.27 0.269 ~1.039 500.1000.1500 2.4~5.7 31.66 ~39.74
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Fig.2 The change of natural room temperature
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Tab. 4 Table of The natural room temperature

A B /C
CW/(m®> <€) DW/(m®> <) /mm E
0.1~0.2 0.6 ~0.65 0.788 ~1.27 0.595 ~1.039 1000.1500 2.4 31~32.19
0.2~0.3 0.6 ~0.65 0.788 ~1.27 0.269 ~1.039 50010001500 2.4~5.7 32.23 ~34.43
0.3~0.4 0.5~0.6 0.196 ~1.27 0.269 ~1.039 500.1000.1500 2.4~5.7 32.59 ~37.79
0. 196 0.269 ~1.039  500.1000.1500 2.4~5.7
0.4~0.5 0.5~0.65 0.196 ~0.788 0.269 ~1.039 500.1000.1500 2.4~5.7 35.01 ~37.70
0.5~0.6 0.5~0.65 0.788 0.269 ~1.039 5001000 2.4~5.7 35.01 ~38.99
0.6 0.5 1.27 0.595 50010001500 2.4 ~5.7 37 ~38
0.6 0.5 0.196 0.595 500 3.1 39 ~40
35C ~37C
4 0.4 4
~0.5 0.5~0.65 (A) —
0.196 ~0. 788 ( W/m> °C) (B) — (D) —
0.269 ~1.039( W/m> °C ) (C)— (E) — (F);
500.1 0001 500( mm) 2.4-~5.7 A,B,C,D,E,F,
(W/m*> ). A,B,C,D,E,F,; 31 ~32. 19,
32.23 ~34.43.32.59 ~37.79.35.01 ~38.99.37 ~
o 38.39 ~40
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Fig.3 Cooling load
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