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Tab. 1 Thermal parameters of the envelopes " 7200 +
Stairwell
Envelo pes f all —_— ind
nv elo pes Roo Wa Wall Door Window -
Lasha -
K, 0.812 1. 321 2.218 4. 65 5.70
K, 0.585 0. 622 1.515 2.68 3.10/4.70 =
K; 0.585 1. 116 1.515 2. 68 3.10 -
K, 0.427/0.463 0.407/0.487 1.170 1. 2.20
Xining
Ks 0.463 0. 617 0.901 1.40 3.10 = e
& ]
K 0.347/0.427 0.407/0.487 0.992 1.40 2.20 3000|
Xi an
K5 0.585 1. 116 1.515 2.68 3.10
Ky 0.427/0.463 0.407/0.487 0.992 1.40 3.00
Note: 1. Parameters before / is adopted to building with 1 or 2 ] LA BE 27
floors and after/ is adopted to building with 4 or 6 floors in column
of roof and wall. 2. Parameters before / is adopted to west or east
and after / is adopted to south in column of windows. 3. The param- 1I' 2100 _!. 4500 1I‘

eters of K is collected according to reference] 9], and K3, K55 K7 ac

cording to reference [ 10] . 4 The parameters of K4 K¢ Kg is a B3 BFEFEREFE R

dopted to 659 building energy efficiency. Fig. 3 Traditional dwelling building in Lhasa
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Tab.2 Solar fraction in different cities ( southem window-wall ratio= 0. 35)

Calculation condition

50% energy efficiency/ % 65% energy efficiency/ %

2 floors 4 floors 6 floors 2 floors 4 floors 6 floors
Lasha 132 73 50 170 92 64
Xi'an 45 25 17 64 29 20
Xining 32 17 11 36 19 13
3
Tab.3 Solar fraction under different southern window-wall ratio in Lhasa
Energy efficiency 50%% 65%

Southern window-wall ratio 0.3 0.5 0.7 0.3 0.5 0.7
2 floors/ % 129 143 155 168 171 191
4 floors/ % 73 81 85 92 95 104

6 floors/ %5 50 56 59 63 66 71
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Tab.4 Solar fraction of single-layer traditional dwelling building in Lhasa

Calculation condition

Without sunspace With sunspace

Without insulation 50% energy efficiency ~ Without insulation 50% energy efficiency

7% 161 203 231 356
% 59 34 41 26

Note: f: Solar fraction of covering roof by collectors completely; s: Area ratio of solar collectors to roof.

3 ) ’ 3

, (0. 35"), , ,

’ 40% 3
, 25%

% W

(D ,

) s
33 , . s
4 100 %
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Solar fraction of residential building in north-west China

LIUYan-feng, YU Ya-li, KON GDan

(School of Environment & M unicipal Engineering Xian Univ. of Arch. & Tech., Xian 710055, China)

Abstract Heating loads of residential buildings in Lhasa, Xi'an and Xining under combination conditions of different insu-
lation storey and window-wall ratio were analyzed. Single-layer traditional dw elling building in Lhasa City was also stud-
ied in different conditions. The results showed that: values of solar fraction in different cities depend on the local solar ra-
diation, increasing with less layers and larger southern window. The collector area of active solar heating system can re-
duce significantly in single-layer traditional dwelling building with good insulation and sunspace in Lhasa city.

Key words: residentialbuilding; solar fraction; heating; heat load
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(B3 159 70)
Stability calculation of steel columns with multiple elastic braces

CHEN Shao-fan

(Key Laboratory of Structural and Aseismatic Engineering of Education Ministry, Xi an University of

Architecture & Technology, Xi an 710055, China)

Abstract The stability of axially compressed steel columns with two to four braces are investigated using equilibrium ap-
proach or energy approach. Simplified formulas of the elastic critical load of these columns are obtained for different buck-
ling configurations. The coefficient of effective length derived from this elastic critical load can be used in design calcula-
tion of steel columns and beam-columns. By investigating the above results unified approximate formulas are proposed
for elastic critical load of columns provided with multiple braces. These formulas not only apply to the case of two to four
braces but also to that of more than four braces. Moreover requirements to be fulfilled by braces are discussed including
stiffness, strength and installation of knee braces, emphasizing the necessity of considering the geometrical imperfection.

Key words: steel column; buckling elastic brace; critical load; geometric imper fection
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