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0. 55, 0. 68.

1

Tab.1 Calculators for heat consumption of both rural houses

Traditional house

Newly-built house

Area/m’ 107. 10 108. 60
roof 3 965. 29 544,68
ground 1 978.59 1 342.03
south wall 1 566.76 82.32
. north wall 2 149.41 194. 56
exterior wall
) ] east wall 544,87 140. 67
Heating consumption/W west wall 538. 95 116. 43
. . south window 105. 96 —72. 86
exterior window . ~
north window 23.04 55. 85
front door 140. 88 —
attached solar house — —715.18
Index of heat loss/(W/ e m %) 110. 59 22.25
Index of coal consumption for heating/(kg « m *) 74.59 15.01
4
1
(1) ’ b b b
N ’ 5 ’
3.3 m, ’ . ’ ’
s . s 0.73,
0.83 12.0 %. , . “
b
(2 , 65 %
Y b 3 b
Y b ’
22.25 W/m?, 15. 01 kg/m?*, [1].
[6] 21 W/m?, 15. 28 kg/m’ (
b ’
(3 . ,
b
. b
’ b b . b
, 26 % 42 %, . ’

4 , ,



574 ( ) 43

[1]

[2]

(3]

(4]

[6]

[7]

2008 , , 780
85 000 . 2008 s 1 300
s s s 35 000 ,
, 6 500 . s 7~8
[@D) 65% s R
(2) s \ , ,
3) , s
4) s N ,
References
. DB/047-1999 ( )= [S].
,1999.

Department of Science & Technology in the Construction Bureau of NingXia Province. DB/047-1999 Energy conser-
vation design standard for new heating residential buildings-Detail rules for application in NingXia areal S]. NingX-
ia: The Construction Bureau of NingXia Province, 1999.

, ) . l. ,2009,9(21)
6566-6570.
TAN Liang-bin, ZHOU Wei, LIU Jia-ping. Research on environmental test and technical reform of earth buildings
in north-west part of china[ J]. Science Technology and Engineering, 2009, 9(21):6566-6570.
ZHANG Q, LIANG R, LIU J P. Rural houses with appropriate strategies in northwest China: a practice of ecologi-
cal houses in Ningxia Province[ J]. Frontiers of Architecture and Civil Engineering in China, 2010, 4(4); 483-489.

. . . LIl +2010,30(3) ;345
351.
LIANG Rui, ZHANG Qun, LIU Jia-ping. Practice of appropriate technologies of ecological buildings in rural areas
of northwest china[ J]. Journal of of Xi'an University of Science and Technology, 2010, 30(3): 345-351.

[M]. : ,1993.
LI Yuanzhe. Passive solar house thermal design handbook[ M. Beijing: Tsinghua University Press, 1993.
. JGJ26-2010 [S]. : s

2010.
Ministry of Construction P. R. China. JGJ26-2010 Design standard for energy efficiency of residential building in
severe cold and cold zones[ S]. Beijing: China Architecture and Building Press, 2010.

, . [JJ. ,2003,24(5) :605-610.
YANG Liu, LIU Jia-ping. Improvements of thermal environment of traditional yaodong dwellings with solar energy

[J]. Acta Energiae Solaris Sinica, 2003, 24(5): 605-610.



4 : 575

Energy efficiency of rural dwellings in Ningxia Hui Autonomous Region
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Abstract: In order to improve the thermal environment and reach the energy efficiency goal of rural house in Ningxia Hui
Autonomous Region, the paper investigates a typical traditional vernacular, analyzes the index of heat loss of building en-
velop and discovers the main weak part in the building affecting on the energy consumption. Combining with the local con-
ditions of climate and economy, this paper put forward the integrating designing project, including the function layout,
room combination, solar energy utilization and construction of building envelop. A new project for improving the indoor
thermal comfort and saving energy was given in this paper. The index of heating loss of two rural buildings are calculated
in order to verify the effectiveness of the new project. At the same time, it is bproved that the improvement of the thermal
environment and 65% energy efficiency goal can meet with by appropriate architectural designs.

Key words: Ningxia Hui autonomous region ; rural vernacular; energy ef ficiency in building ; indoor thermal environ—-

ment
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Study on the limit shaft friction resistance of long piles in the
middle and lower reaches of the Huanghe River alluvial plain

DONG San-sheng , ZHAO Jun-hai, LEI Zi-xue

(School of Civil Engineering, Chang’an Univercity, Xi'an 710061, China)

Abstract:In order to investigate the limit shaft friction resistance of long piles in the middle and lower reaches of the
Huanghe River alluvial plain of sandy soil, finite element software ABAQUS was adopted to simulate long piles with dif-
ferent parameters according to the geological characteristics in the region. The simulated results indicate that the load at
the top of a pile is approximately in direct proportion to the shaft friction resistance of the pile; the length and diameter of
the pile, the interface condition between pile shaft and surrounding soil, and the mechanical properties of surrounding soil
may affect the shaft resistance of the pile to different extents. On the basis of simulation results, formulas for the calcula-
tion of limit shaft friction resistances of piles in sandy soil strata were derived and verified with a real project. Comparison
of the computed results with those from static loading test showed good agreement between the two, indicating the validi-
ty of the finite element simulation method, selection of parameters and conclusions. The study is of reference value in the
optimum design of long piles in the region.

Key words: long pile; limit shaft friction resistance; sandy soil ; finite element
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