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Greenness Evaluation Method for Building Envelope or

Passive Buildings
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Abstract: The energy consumption, exergy consumption, CO, emissions and cost of five public
buildings in Hunan area in its life cycle were calculated based on life cycle theory and exergy method, tak-
ing into account the formation of building envelope. On this basis, two indicators including the building ex-
ergy-energy ratio and greenness were introduced. The greenness of each building was obtained by analytical
hierarchy process. The comparison of the greenness indicators shows that office buildings are much better
than commercial buildings in terms of greenness. Comprehensive comparison of the two indicators illus-
trates that there is an optimal range for exergy-energy ratio. The greenness indicator takes into account the
building life cycle resources consumption, cost input and environmental impacts, and the exergy-energy
ratio demonstrates the use of high quality energy. Therefore, these two indicators can serve as a
supplement to the passive energy saving clauses in the existing sustainable building assessment systems.
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Fig.2 Basic relationship between building energy
system and thermal environment
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factors of major building materials
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Tab.4 Life cycle results of every factor
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Tab.5 Exergy-energy ratio of every building

A B C D E
0.778 0.782 0.784 0.781 0.764

F MATLAB #{45%F 657 1) REFE RN RE £ i
fr—mZ2H UG . TS 2IRERE E. S5H0FE E. 19—
TR B AN

E.=f(E,) =—3.166 X 10 °E2 +

0.921 8E, —1 477. (6)
HHRE . EQR W (D R,
EQR:—f(BfE“> =—3.166 X 10 °E, +
1477
0.921 80— (D

M (7)) m] 1R f A SR T AR BEFE S 21 600
MJ/m? i} R RE HEAF7E — A~ B ORAHL 0.785. RIFE—JT
/NS T N C o R N i e
EQR,...=0.785.

AEFE L 5 REFERY C R AN 3 Brs. WAL
A S REFER I SHE 21 600 MJ/m® )5 # Y
KHRE LU REREFE A SN I T K BITFEREAIT.

~0.79
35000 0785 3281583 3401065

30000 -

40.78

25000 A 2352077
2132659 [ 21600

20000 -

1531968
15000

fig ke /(MI-m™)
HREE

10000 los

5000

0

A E k#E C B D
b

[ figkeMy-m™) —a—  HAREEL

B3 MG A X A
Fig.3 Relationship between exergy-energy

ratio and energy consumption
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Fig.4 Hierarchical structure model
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Tab.6 Judgment matrix of criteria layer to target layer M
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Tab.11 Consistency check of each judgement matrix
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Tab.12 Hierarchy ranking results
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Fig.5 Relationship between exergy-energy

ratio and greenness
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