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Green Degree Evaluation of Green Building Based on Hierarchical-Entropy
Matter-Element Extension Model: On Gansu Province
LI Qiangnian ZHAO Qiao-i
( School of Architecture and Construction Lanzhou University of Technology Lanzhou 730050 China)
Abstract: A: present most of the evaluation methods for green buildings in China are star systems.
These evaluation methods are mainly based on qualitative evaluation with low quantification degree
extensive evaluation results unable to fully reflect the regional characteristics of various regions and
unreasonable index weight distribution. In order to improve the green building evaluation standards
suitable for Gansu taking “Green Building Evaluation Mark Management Measures of Gansu Province”
(for trial implementation) as an example combining the regional characteristics of Gansu Province and
the research results of domestic and foreign scholars in green building evaluation the “Green degree” is
finally decided to accurately and objectively evaluate green buildings; referring to “Assessment Standard
for Green Building” ( GB/T50378—2019) and green building evaluation models proposed by scholars at
home and abroad evaluation clauses are re-screened and green building extension evaluation model is
established with quantitative result rating. The rating model is applied to green degree calculation of the
Zhongjian Building Project in Lanzhou New District wverified the rationality and effectiveness of the
evaluation model in green building green degree evaluation and provided new research ideas for the
development of green buildings in China. It has certain theoretical reference and application value.
Keywords: green building; hierarchical entropy; matter-element extension model; green degree;

index system
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Fig. 1 Green building greenness evaluation index system
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1 Bl

Table 1 B, judgment matrix and weight calculation

Bl Cll C]Z C]3 Cl4 W( )
Cyy 1 2 4 3 0. 482 Xy =4 117
Cpy 172 1 1 1/2 0. 154 CI=0.039 RI=0.9
Cis 1/3 1/3 172 1 0. 130 CR=0.043 <0. 1
Cy 1/3 1/3 1/2 1 0.234
{C, Cp, €y €L} ={0.482 0 154 0.130 0 234}  CR=0.043 <0. 1
MCE - AHP wB, =(0.316 0.313 0.317)
: 3.1.3
W, =(0.302 0.084 0.154 0.164 0.070 0.080 AHP - (6)
0. 146) :
W, =(0.482 0.154 0.130 0.234) B, =(0.459 0.092 0.160 0.289)
W, =(0.474 0.104 0.255 0.167) B, =(0.513 0.082 0.275 0. 130)
W, =(0.667 0.333) B, =(0.538 0.462)
W, =(0.540 0.297 0. 163) B, =(0.553 0.296 0.151)
W, =(0.477 0.257 0.138 0.128) B =(0.431 0.348 0.109 0.112)
W, =(0.594 0.157 0.249) wBg =(0.568 0.195 0.237)
W, =(0.493 0.311 0. 196) wB; =(0.495 0.309 0.196)
3.1.2 3.2
3.2.1
5 . { G-
(1) ~(5) G, (G G- G} 5
wB, =(0.237 0.148 0.307 0.308) 4
wB, =(0.291 0.209 0.290 0.210) °
wB, =(0.368 0.632)
wB, =(0.347 0.338 0.315)
wB, =(0.231 0.345 0.201 0.223)
wB, =(0.303 0.395 0.302) 2.
2
Table 2 Greenness index division range and actual value
R, R, R, R, Rs R, R,
Cy 00.2 0.2 0.3 0.3 0.9 0.5 0.9 0.8 1 01 0.43
Cp, 0 0.29 0.25 0.4 0.4 0.6 0.6 0.9 0.8 1 01 0.67
Cp 00.2 0.2 0.4 0.4 0.63 0.65 0.9 0.9 1 01 0.75
Cps 0 0.2 0.2 0.4 0.4 0.7 0.7 0.9 0.8 1 01 0. 65
C, 00.2) 0.2 0.4 0.4 0.6 0.6 0.75 0.75 1 01 0.35
Cy 0 0.3 0.3 0.5 0.5 0.79 0.75 0.9 0.9 1 01 0.85
Cys 0 0.2 0.2 0.9 0.5 0.6 0.6 0.9 0.8 1 01 0.77
Coy 0 0.29 0.25 0.5 0.5 0.7 0.7 0.9 0.9 1 01 0.91
Cy 00.2 0.2 0.3 0.3 0.9 0.5 0.9 0.8 1 01 0.35
Cyy 00.2) 0.2 0.4 0.4 0.6 0.6 0.9 0.8 1 01 0. 46
Cy 0 0.4 0.4 0.6 0.6 0.9 0.8 0.9 0.95 1 01 0.78
Cp 00.2) 0.2 0.4 0.4 0.6 0.6 0.9 0.8 1 01 0.59
Cu3 00.2 0.2 0.4 0.4 0.55 0.55 0.7 0.7 1 01 0.73
Cs, 0 0.25 0.25 0.4 0.4 0.7 0.7 0.9 0.9 1 01 0. 84
Cs, 0 0.4 0.4 0.6 0.6 0.9 0.8 0.9 0.91 01 0.71
Cs; 00.3 0.3 0.4 0.4 0.6 0.6 0.9 0.8 1 01 0.62
Csy 0 0.3 0.3 0.5 0.5 0.7 0.7 0.9 0.9 1 01 0.91
Cer 00.3 0.3 0.4 0.4 0.65 0.65 0.9 0.8 1 01 0.38
Ce 0 0.2 0.2 0.3 0.3 0.6 0.6 0.9 0.8 1 01 0.56
(o 0 0.29 0.25 0.4 0.4 0.6 0.6 0.9 0.8 1 01 0.59
Cy, 0 0.25 0.25 0.5 0.5 0.9 0.8 0.95 0.95 1 01 0.84
Cyy 0 0.3 0.3 0.5 0.5 0.7 0.7 0.9 0.8 1 01 0.82
Cys 0 0.2 0.2 0.4 0.4 0.5 0.55 0.9 0.8 1 01 0.56
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(7) ~(9) 2
Table 3 Relevance of each level of secondary indicators
B1( ) o
Gl G2 G3 G4 G5
C -1.150  -1.300  0.149 -2.333  -1.850
Ry = Cp -1.680 -1.800 -0.350  0.269 -0.650
C -2.750 -1.750 -0.400  0.667 ~1.500
0 N, N, N, N, N g 5
0 Cu -2.250 -1.250  0.167 -0.500  -0.750
Eb“ <O 0 2> <O 2 0 3> <0 3 0 5> <0 5 O 8> <0 8 1> D C21 —0.750 0.167 ~0.250 ~1.667 —1.600
r, 002 0.2504 0406 (0.60.8 (0.81) 0O C -1.833  -1750  -0.400  0.500 -0.500
0 0 Cos -2.850 -0.900 -1.700  0.150 -0.150
EC]} 002 (0.204 {0.4065 (0.6509 0.91) E Cos 2640 —1.640  —1.050  —0.050 0.125
T, 002 (0204 0407 0.708) (0.8 10 G ~0.075  -0.500  0.167  -0.500  -2.250
Cy -1.300  -0.300  0.150 -0.700  —1.700
: o -0.950  -0.900  0.100 -0.133  —3.400
m,, C, O Df Cu -1.950 -0.950  0.025  -0.050 -1.050
0 c 0 10 Cus -2.65 -1.650 -1.200  0.100 0.125
12
R, =U g Csy -2.360 -2.930 -0.467  0.600  -0.600
o ¢, 00O Cs ~0.775 -0.550  0.563  -0.900  —1.900
O a
0 c. O DO Css -1.067 -2.200 -0.100  0.056 -0.900
Cs, -2.033  -2.050 -1.050 -0.050  0.125
M. C, 0.43q Cel ~0.267  0.053  -0.080 —1.800 —2.100
O O C -1 -0. . -0. -1
. ¢, O. 67D o 1. 800 0.520  0.100 0. 200 1. 200
R= Ces -1.360 -1.267  0.025 -0.050  -1.050
g Cs 0.75 g Coy 22360 -1.360  -0.133  0.333  -2.200
0 C, 0.650 Coy -1.733  -1.600 -0.600 -0.200  0.125
Cos -1.800 -0.800 -0.067  0.023 ~1.200
3.2.2
(10) (11) (12)
3o 4,
4
Table 4 The relevance of each level of the first —level indicator
; K;
B, (0.459 0.092 0. 160 0.289) (-1.733 —1.404 0.020 —0.120 -1.366)
B, (0.513 0.082 0.275 0. 130) (-1.662 —0.519 -0.765 -0.779 -0.887)
B, (0.538 0.462) (-0.641 —0.408 0.159 —0.592 -1.996)
B, (0.553 0.296 0.151) (-1.503 -1.028 -0 119 -0.073 -2.172)
B, (0.431 0.348 0.109 0. 112) (-1.631 —1.924 -0.134 -0.054 -1.004)
B, (0.568 0.195 0.237) (-0.825 -0.372 -0.020 -1.073 -1.676)
B, (0.495 0.309 0. 196) (-2.506 —1.324 —-0.264 0.108 -1.286)
P “ ””

K(p) =(0.302 0.08 0.154 0.164 0.070 0.080 0.146)x
0-1.733  -1.404 0.020 -0.120 -1.366
U-1.662 -0.519 -0.765 -0.779 -0.887U
E—o. 641 -0.408 0.159 -0.592 1. 996%
8—1.503 -1.028 -0.119 -0.073 —2.172%:
0-1.631 -1.924 -0.134 -0.054 —1.004[]
5—0.825 ~0.372 -0.020 -1.073 —1.676%
0-2.506 -1.324 -0.264 0.108 —1.2860
(-1.168 -1.057 -0.103 -0.279 -1.543)
3.2.3

maxk,(p,) =k; = -0.103
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