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Rural residence passive design strategies in
Southern Shaanxi based on improving thermal comfort
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(Faculty of Civil Engineering and Architecture,Xi’an University of Technology,Xi’an 710048, China)

Abstract: The field survey is made of building envelope characteristics and indoor thermal condi-
tions of residence in southern Shaanxi. The results show that owing to lack of scientific design in
the current rural buildings there are such protruding problems as poor thermal performance of
building envelope, high energy consumption, undesirable indoor thermal environment etc. Com-
bined with the climate condition in southern Shaanxi, Ecotect software is used to analyze various
passive design methods on the influence of indoor thermal comfort. With the local typical brick-
and-concrete construction of residence as an example, a comparative analysis is made of the indoor
thermal environment changes by adopting the passive design strategies before and after. The re-
sults show that the quality of indoor thermal environment is improved obviously after adopting
the suitable passive design strategies and accordingly the research will provide reference for rural
residential design in Southern Shaanxi and similar areas.
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Fig.1 Traditional raw-soil residence
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Fig.2 Simple brick residence

B A P g A - BRI D8, Ry B s
AINBEAZKNFE S RRREE. WAKTHERS,
R R R s A, W2y A 2R RE
BAATRE. BitERELINS R EEEE
WIS, A1 E S TSR R SR E R B R
S5l 3 AR

TR, B R RE W E TR ERRE
SMRE g 240 JBIL.LKG LR %, AT & 0 T AR AL

2 HHABEA LT FENRTENEE

MEREREEEN TS X UKIEE
B2, 0l RAES BRI ER R E,
WRELEE AN RS TT . 55 E
BN LR R EA SRR, B ZR 2SR S
P, 5 Ecotect #44 At i) K 5 47 A% Bt Weather
Tool™ , W] A% & KIS ME R ST T sl S R @R i
TH R W ) FAETIE B R, AT IS A B
githe gy gL

FSIRE AR E E S EM AR R RE
N A RMAEFEMN 4 D FEEREXD ., Weather
Tool & E MR E RIS RE, FAWE
FENRETIETE B P, 1R 408 2 S01R B FAR X i B i 4
B1E I, TERS T B R 5 h #AGAT S KR, o AT
T& DX 06, T R A R /N AR 4K AT 43 A e sl U AR T 3R
e Xof AT TE S
2.1 #zh X KPHEEREE

WA RKMEERERITERBELZTEAMNGTE
WA e, P B3 4 NE R ITHEA AR,
FASITERLEHTFENER, AEZAAE
PRI S N IET TE B R 2 B B L B A
REMRETESEHEELZREL W, L, M #

B L N R SR e i R B

B 3 2 F I B E a8 0.2,0.3,0.5 W, E
WHRGFEX B E AR EAEL. NEPITLUES,
S F %k 3 2 0K PR BB R B8 S5 # AT IE X TH AR A BT
i, L6 Bk B BR R HRAT I X IR T RS KR, B B L
0.5 B, T E X IR ARC AU B,

2.2 BEEHRIERE

BEEGHNRTHEESFREEARTETER
RIS,

WS R T A ik B P 48 EP A5 i PRI A
FBE#ME, BT DI SN WA EHEA
W, BT IR A AT LA R/ B IR PR
BHIR REEWNIRE ., WARE G HEE, o) il
AT I DX I, T A A S B, W 4 BTOR .

PE



B, 5 BT RET S B ARk 2 N RIESUEl SN SR g

317

T masrsx A S
BIMRPERE 30

I Rt ER S

T Fdmexig ARUHI
Y It S

(b) THEEEEA03

(o) T bsEEA0.5

B3 I B 3 LT R AT R s A

[ | BAGRER L
I it 35 X I

| e

DBT 5 10 15 20 25 30 35 40 45 50
B 4 B S HEH %E N #VETE K R R B

Fig.4 The effect of increasing thermal
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resistance on indoor thermal comfort zone
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Fig. 6 Typical brick residence building information modeling
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Tab,1 The building construction of original residence and improved residence
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Fig. 8 Indoor and outdoor hourly temperature comparison of original residence and improved residence in typical day
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