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Abstract: Residential buildings were selected as the research
object in the seven typical cities of hot-summer and cold-
winter region. The model of six-storey residential building was
set up. Firstly, the effect of thermal properties of enclosure
each component on energy consumption of residential
buildings was analyzed by energy consumption software
VisualDOE 4. 0. Enclosures include roof, window , sunshade and
exterior wall, et, al. Secondly, comprehensive measures
schemes of energy saving were designed by the orthogonal
experiment. Then, the building energy consumption and
energy efficiency rates of different enclosures combination

schemes were compared and analyzed. Finally, the optimize
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combination scheme is determined, exceeding the goal of
enclosures saving 25% of energy. Simulation results are
accordant with the experimental results. It is fully verified the

correctness of the simulation calculations.

Key words: energy consumption; thermal properties; energy

conservation potential
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Fig.1 Plan view of basic building model
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Tab.1 Thermal parameter of the basic building enclosure

mpst R (ORERU R
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Tab.2 Simulation energy consumption of base-building

e ;ﬂéﬁ/ %H;%#Lﬁ/ é*ﬁﬁﬁ%ﬁ{‘ b%?ﬁ*%*ﬁﬁgﬁ/ #5

(kWe+he+m 2) (kWehe+m 2) (kWe+he+m %) (kWe+he+m %) /%
i 33.4 47.1 80.5 91.9 12.4
EE 41.8 35.1 76.9 79.5 3.2
I 34.4 42.6 77.0 100.3 23.2
P A% 34.5 50.7 85.2 86.3 1.2
Kb 44.9 7.7 92.6 86.7 -6.8
ME 33.4 47.1 80.5 88.2 8.7
L 17.8 44.7 62.5 68.8 9.2
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Tab.3 Effect of top-level energy consumption by different roof types in Chongqing

R Tk Y T2 7S I RERE/ T2 Rz RERE/ SPHNEE CRIETRE

oS (We@m K1 (kW +h+m2) (kW +he+m2) /% /%
1 3.0 56.1 86.3 -16.5 -37.9
2 1.0 44.0 49.6 8.5 20.1
3 0.7 42.8 43.6 11.0 30.3
4 0.5 41.8 37.5 13.2 40.0
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Fig.2 Annual energy efficiency ratios for four

types of roof construction
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Tab.4 Thermal properties of window glass
HE G RERL D mMRMS. Btk
1 6.4 0.8 0.9
2 3.2 0.5 0.7
3 2.0 0.4 0.5
4 1.1 0.7 0.7
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Fig.3 Energy efficiency ratios for different glass types
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Fig.4 Energy efficiency result with horizontal and

comprehensive shading
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Tab.5 Ten types of simulation wall

Wit EPSJREE/ (R E | Wetrs EPSJEE/ (LM EEY
Erie mm  (We(m? -K) V)| 5 mm (We(m®-K)™!)
1 0 1.63 6 40 0.63
2 5 1.36 7 50 0.55
3 10 1.17 8 60 0.48
4 20 0.91 9 80 0.39
5 30 0.74 10 100 0.33
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Fig.5 Annual energy efficiency ratios for ten

types of wall construction
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Fig.6 Heating energy efficiency ratio for ten types
of wall construction
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ten types of wall construction
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Tab.6 Orthogonal design scheme
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4 I(K=1.00 2(K=2.0,S.=0.4) 10KFER) 4(K=0.74)
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7
8
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Fig.8 Annual energy efficiency rates of orthogonal

design schemes
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Tab.7 Thermal properties of comparison experimental

room-enclosure

Reliiz N 0.57
Era iU 1.63
T RE T P 1.70 0.8
A v B 6.40 0.9
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Tab.8 Annua energy efficiency rates of

orthogonal design schemes

T H A TT 1 )1 WA/ O
2009-08-24 xR 90
2009-08-25 xR 60
2009-08-31 [} 60
2009-09-01 [} 45

25 ODERERSER o RAERBILSR

e
at

TRER /%
(=}

S Ot

09-08-24 09-08-25 09-08-31 09-09-01
B 10 BJRIH/MEXLRESRBET RN

Fig.10 Comparison of energy efficiency ratos for experi-

ment and simulation results in Chongqing
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