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Fig. 1 Appearance and indoor layout of typical rural residence
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Tab. 2

EXABHENREENLER
Simulation results of indoor temperature

in orthogonal experiment
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Tab. 3 Range analysis results of orthogonal experiment
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Fig. 3 Plane graph of optimized rural residence
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Tab. 4 Comparison of thermal parameter of building envelope, plane layout, shape coefficient of traditional

and optimized residence and design standard

) P MR R/ (W e m2 - K D)
e 1 A R IRTE"
s R 1 i
e 3.24 0.95 4.25~5.80 3.5~5.8 — B s =X L R A s = 0.89
fetbfEE 0. 39 0.47 1. 80 2.6 LEGT 7= 0.77
REEERSE ) 5o i 1] Ffl 3T Il A A R O B P B
wheitbae Y 2.8 2.5 I B A e D U B S 5
o [ TR T B 27 Y 175 228 XY
1 [ ——thfLiEEae —— AL R —— AL KM
—— B T —— AT - - - AN

- = - LG e RN

t/C

——fAbEE: RN L)

BB E S B F 7:00~8:00, 4 10:00~10:30,0% | 16:00~17;
s 5 EZEE NIEE MW

A 4

Fig. 4 Comparison of indoor temperature of traditional residence and optimized residence
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Optimization design of rural residence in southern region of Liaoning province

SHAO Ni-na. ZHANG Ji-li. MA Liang-dong”

( School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Aiming at rural residence in southern region of Liaoning province, a site survey is carried
out on thermal performance of building envelops and indoor thermal environment in winter. And rural
residential optimization design method based on natural indoor temperature is given. The influence of
parameters of building envelope, plane layout and building shape on indoor temperature is studied
through numerical simulation by using orthogonal experimental design. The simulation results
indicate that south window to wall ratio is the main factor that influences indoor temperature and the
size of south window is the key point for rural residential optimization design. According to the
obtained optimal combination of parameters, an optimized residence is proposed, which can be applied
to southern region of Liaoning province. It will provide theoretical guidance to new rural construction

in this region.

Key words: rural residence; residential optimization; orthogonal experiment; low energy
consumption; TRNSYS



