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The optimal Ki value of horizontal shading

facilities in Taiwan architecture

Abstract

A three-dimensional lattice structure of Ki was constructed in accordance with the
direction and ratio of depth regarding to the horizontal shading facilities. All values of
Ki were employed to construct a 3-D arc structure. Apparently, the distributions of Ki
values are fluctuated along the different direction and ratio of depth. A Fourier function
was created to have detail description about the Ki matrix and profile of its 3-D
structure. Under the condition of determine coefficient R*>=0.99 , it can estimate the
Ki value more precisely by 3-D arc structure per the different direction and ratio of
depth. The variation of 3-D profiles may contribute much to the future study in
sensitivity analysis of Ki.
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Table 1. The raining days in Taipei from 2005 to 2012

x| 10 [ 27 47 [ 5 Ter [7* Je8r» Jor Jwr [uwr J12>
2005 |13 18 15 13 16 16 12 19 8 20 7 15
2006 |15 10 15 18 19 16 14 11 17 4 17 11
2007 |9 9 17 17 13 19 10 23 18 13 17 4
2008 |15 22 7 15 16 20 10 8 19 9 14 8
2009 |13 8 19 14 6 10 10 13 11 15 14 15
2010 |15 13 6 iR 14 23 7 13 15 19 14 6
2011 |25 14 12 7 18 13 14 17 9 13 18 20
2012 |16 15 13 23 18 16 8 19 11 7 15 18
<350 | 15125 [ 13625 [ 13.625 [ 14875 | 15 [ 16625 [ 11.25 [ 15375 | 135 | 125 | 145 [12.125
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Table 2. The basic forms of shading device
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Fig. 1.  The 3D-biharmonic surface of direction, ki and ratio of depth
regarding to the horizontal shading facilities
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Fig. 2. The profile of 3D-biharmonic surface

4 BT AR AR S D= S B HK e e 2
W%%ﬁKiﬁ%#ﬁ@?ﬂm#’mP%IJ&p§¢i?W@%?§“‘£ZHV%&

‘l%-_/‘;;—r s $F’|/{§ T\ﬁ &l K]_IE’ m*ﬁ—



$- BEyafe R R g

WAY @ 533 e Sk

%/I@Kl LR ﬂ“bj‘“/?ﬁx‘“ﬁi% C @R RLAR BT AR S e L
BASIT A IR IR R 4#&-‘*@?’ s PIKI EREFRAE W B 4em T h
/%i\};?pg Ao ’/‘\EL"L]T:’\“""QG%W/?%%M“ deBl1 5 B29T7 o 2 PlE- A
FARR WA 6 32 e A F o

VLR b R R =0, 65 R TRk W 6 BER) 2 26 e B3 o 1R B3
FOUBIMEE S BG4 MR AR SE o B 2L AREH
fena # 5 1122.5° 52 337.57 5 b0 —‘F%;ki::_éii I AR f FKi A w5 0. 63
% (.61 > rﬁ”ﬁlf_ﬁ;—‘Frf‘J;TL.,ng;’,ft [ & 3~ v = d Bl o v PR FER I hip
Gk I HRHRR T 0 R B 56 p s 1A b o 4TA 2 Bk SR BT} 1R

T T
Ratio=0.6 |
«  kivs. direction

. 1’3 SlD 160 1S!O 2(,]'!0 2;0 300 3;0
direction
B3, FARW 50.6F23D= ¢ d o #7325 B
Fig. 3.  The profile of 3D-biharmonic surface with the ratio of depth equals to 0.6
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Fig. 4.  The profile of 3D-biharmonic surface with the ratio of depth equals to 1.6
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f(x) = a0 +al*cos(x*w) + bl*sin(x*w) + a2*cos(2*x*w) + b2*sin(2*x*w)
+ a3*cos(3*x*w) + b3*sin(3*x*w) + ad*cos(4*x*w) + b4*sin(4*x*w)
+ ab*cos(5*x*w) + b5*sin(5*x*w) + a6*cos(6*x*w) + b6*sin(6*x*w)
+ ar*cos(7*x*w) + b7*sin(7*x*w)

3 ExE ARt fdiE
Table 3. Parameters of Fourier Equation

a0 = 0.429 W = 0.01788
al = 0.1275 bl = 0.01108
az = 0.04376 b2 = 0.00731
a3 = 0.02635 b3 = 0.009433
ad = 0.005207 b4 = 0.002677
ad = 0.01387 b5 = 0.009278
ab = 7.428e-05 b6 = 0.001251
a’ = 0.01426 b7 = 0.01043
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