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Abstract: This study is o explore the mathematical relationship among Energy Use Intensity( EUI)

the floor area the figure of the office buildings. As the index for classification of the building figure

building figure coefficient ‘H/S’ is firstly introduced. Based on the climatic conditions in Shanghai

representing typical hot — summer — and — cold — winter area office building models are respectively set

up

with H/S. This paper employs eQUEST software to simulate the energy consumption and SPSS to conduct

the stepwise linear regression analysis. It shows that 1) Along with the increase in floor area EUI

decreases. 2) This impact turns more remarkable when it comes to a single building with the smaller floor

area. 3) The Building with lager figure coefficient( H/S) consumes more energy.

Keywords: office buildings; floor area; Energy Use Intensity ( EUI); building performance

simulation; linear regression
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Table 1 Parameters of building models( H/S =0. 03)
/m /m /m2 /m2 /m /m /m ™!

31 30 4 120 4 005 120 150 89 45 0. 067

32 24 4 96 3 200 76 800 80 40 0.075

33 20 4 80 2775 55 500 75 37 0.081

34 18 4 72 2 450 44 100 70 35 0. 086

35 15 4 60 2016 30 240 63 32 0. 094

36 12 4 48 1 596 19 152 57 28 0.107

37 9 4 36 1176 10 584 49 24 0. 124
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2

(H/S =0.06)

Table 1 Parameters of building models( H/S =0. 06)

/m /m /m? /m? /m /m /m ™!
61 30 4 120 2 016 60 480 63 32 0. 094
62 24 4 96 1 568 37 632 56 28 0. 107
63 21 4 84 1352 28 392 52 26 0.115
64 18 4 72 1176 21 168 49 24 0.124
65 15 4 60 990 14 850 45 22 0.135
66 12 4 48 800 9 600 40 20 0. 150
67 9 4 36 595 5355 35 17 0.175
o 3
GB50189 -2005 { eQUSET 42
Do
3 R “« » 10
3 7.133 kW *h/m’.
Table 3 Thermal parameters of the building envelope 2, 3 °
/(W/m® +K) 125.00 —HRES=00n - HEES=0.07
- 123.5¢ - X B(H/S=0.06) --- %1 H(H/S=0.05
Py S N X HU(H/S=0.04) - XFE(H/S=0.03)
340 mm 0. 888 B T120s
100 mm = § 119.0
20 mm ®BT1175
g B 116.0
20 mm & 1145
20 m 113.0
XPS -R 0.638 M3 20000 40000 60000 80000 100000 120000
20 mm 10000 30000 50000 70000 90000 110000
140 mm BRBEH/m®
20 mm 2
2.73
Fig. 2 The relationship between electricity energy unit intensity and
26 C building floor area under the different building figure coefficient
16 C 20 C 35 C. 4
3 [ — X{%(H/S=0.08) -- i %(H/S=0.07)
30 m’/( h *p) a7k — xr%ms:o.os) ---%‘%(H/S=0.05)
5 ) 2T\ |- X H(H/5=0.04) - S B(H/S=0.03)
0.25 p/m 20 W/m T asy
2 f';.?"a 43
11 W/m~, COP 5 =g u
B . L
80% Bzl
. oyl )
35 1 1 1 1 1 1 1 1 1 1 1 i}
6-9 11 -3 o 0 20000 40000 60000 80000 100000 120000
10000 30000 50000 70000 90000 110000
B EEBYm’
1 o 3
& [1)(9): +§§\ B Fig. 3 The relationship between gas energy unit intensity and
@ 0.8r building floor area under different building figure coefficient
WE 0.7 g g lig
W 06l
b §§ 03l 2, 3
X 0.4]
< 03f (EUT) .
g 0 2 -
= 0
= 0.1
e s tooccoocooccsocasses EUI
feococcooSeccS e oSS
—ANNTNOEORAOO—ANNTNO~ANS —~ NN T
e AN N NN o
gt
1 N N °
Fig. 1 The schedule of people lighting and equipment EUI



( EUI)

o “ 7 (
H/S ) . “ 7
Y=AInX +B
Y () (kW *h/m?*a) X
(m?) R’ 0. 96 .

A B (
N .
2 B 135.35~151.53 kW *h/m* *a

3 B 84.69~102.02 kW *h/m’ *a
o H/S =0.07 y =
-3.144 In( X) +149.6 R*>=0.99. 0.07
( ) ( .
) EUI
149. 6 kW *h/m” *a; .
4
S LnX.
H/S (LnX)? . (H/S)?
E, SPSS
o 4~6.,
4
Table 4 The model summary
R R? .
1 0.941% 0. 885 0. 882 0.927
2 0.982" 0. 964 0. 962 0.529
3 0.994¢ 0.989 0.988 0.299
a | ) Ln( %)
b. | ) Ln(x) H/S
c. | ) Ln(x) H/S Ln(x)?2
d. LE,
4~6
(H/S)?
o 3 LnX.H/S.( LnX)?
R R’ o
E, . 3
88. 2%+ 8%.2. 6%
98. 8% ( R?) . LnX E,

o
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Table 5 The independent variable coefficient

t

B B
1 ) 149.148  1.841 - 80.993  0.000
Ln(x) -3.162  0.182 -0.941 -17.331 0.000
2 ) 143.029 1.250 - 114.379  0.000
Ln(x) -2.810  0.111 -0.836 =25.269 0.000
H/S  47.375 5.243 0.299  9.036  0.000
3 ) 205.653  6.950 - 29.592  0.000
Ln(x) -15.449  1.397 -4.597 -11.060 0.000
H/S  52.357 3.013 0.330  17.379  0.000
Ln(x)2  0.631 0.070 3.775  9.058  0.000
a. ' E,
6
Table 6 Excluded variable
B !

1 H/S 0.299, 9.036  0.000  0.826 0.877
Ln(x)2  2.453" 2. 004 0.052 0.309 0. 002
(H/S)2  0.291, 8.527  0.000  0.810 0. 890

2 Ln(x)? 3.775, 9.058  0.000  0.830 0. 002
(H/S)2 -0.139,  -0.58 0.561 -0.096  0.017

3 (H/S)2 -0.182,  -1.385 0.175 -0.225 0.017

a. K,

b. ( ) Ln(x

c. ( ) Ln(x) H/S

d. ( ) Ln(x) H/S Ln(x)?

R* =0. 988
E, = —15.449LnX +52.357( H/S) +
0.631( LnX) > +205. 653 (1)
(R*=0.987) :
E, = -10.435LnX +420. 64(H/S)* +
0.388( LnX) * +104. 549 (2)
"ENE, . kW <h/
2
m °a,
X m?;
H m,;
S m’,
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Table 7 Model validation
X/( m?) H/S/(m™")
E,/( kW *h/m?) 115. 04 E (kW *h/m?) 38.67
1 48 000 0.06 E,/( kW *h/m?) 99.78 E, /(KW *h/m?) 52.08
1% 15.30 1% -25.76
E,/( kW *h/m?) 113. 63 E /(kW *h/m?) 37. 41
2 59 000 0. 04 E, /(KW *h/m?) 124.74 E, /(KW *h/m?) 40.37
1% -8.90 1% -7.32
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