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Research on Low-Carbon Design of Rural Residence in Chang-Zhu-Tan Region:
A Case Study of Yuntian Village in Zhuzhou

TONG Jie, GU Jingcheng
( School of Architecture and Urban Planning, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Based on the construction of “Two-oriented Society” , an analysis has been made of the underlying
problems in the rural residence in Chang-Zhu-Tan region. Take Yuntian Village as an example, a research has been
conducted on the low-carbon design of its rural residence, with four aspects touched upon, namely, residential planning,
residential design, residential construction and residential energy consumption. Some improvement measures have thus
been put forward to deal with the corresponding problems. Firstly, adopt an overall layout of two-house-adjoining mode
in this area. Secondly, limit the housing shape coefficient at a low level by adjoining two houses to reduce the external
wall area and increase the horizontal depth of the building. Thirdly, strengthen the residential enclosure by adopting
mobile ventilation roof, improving the wall protection performance and installing double hollow glass windows.
Fourthly, reduce the residential energy consumption by utilizing solar heating system, water heating system and biomass
straw gasification technology.
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Table 1 Cultivation proportion of various types of
landing landin the Yuntian village
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Fig. 1 A plan view of the first floor and an overall view of

the main house
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Table 2 Consumption percentage of different types of

residential building energies in Yuntian

RERA PR PramriEss 1t HABEREZ L /%
9 4324 447
AT 11.864 12.26
L fiE 75.860 78.35
s 4.110 425
ToAF 0.650 0.67
At 96.808 100.00




80 WM T ko cE MR

2017 4F

Fr, B R ) Irin RECH 0.350 kg/(kWh),
WAL M SITAR R BN 1.714 ke/kg, BERITHR R 5L
9 0.714 kg/kg, FSedThn RECH 0.571 kg/kg, AT
Prin R ECh 0.429 kg/kg.

2 2 ATLUE N, = BHAMEE AR IR FE LA
FIsBE (B Wfbah . HEE) R, BT di el
o N TSNl e R I R e st Ly N S 3 P ]
FLVEIE, LA ACE IR, R
HLF & 08 RBOR 2 il b RO 2K e . JRRFSE T
R, =~ M AEFERRIENCN: RIEZ D REFE
1) 26%, BEHLZ005 24%, KEL) b 20%, BREIZ N
15%, HAWL S 15%. Hik, JFRBREIER 2 HAH K
e LA HEE L.

3 ZHEMMEEE®RIEITFE
3.1 EEmBHK

= BRI AT AT R BT, R
SR R F AT A AR 3 Rl
AL, 3 Ao s s e RE, R
HAm S zma s, (Hizdim )yl T
B S RAMEE R, I IR
PR R (A 2 R ), R A R B
WAGEIR, NRRJEIL S MR,

2 FWPBREMRE
Fig.2 An effect graph of the building with
two houses adjoined
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Table 3 Relation between the residential building depth and

residential shape coefficients
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Table 4 Heat transfer coefficient of different windows
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Fig. 3 A diagram of solar heating equipment
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Fig. 4 A diagram of solar water heating system
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