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Regression models for energy consumption prediction in
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Abstract: Building energy consumption prediction model is a powerful tool for energy-saving design and reformation, and building
energy analysis is the basis for the establishment of building energy consumption prediction model. In this paper, air-conditioned
office building models was established in Chonggqing. Impact of the city building design parameters on HVAC and building energy
consumption was analyzed using the simulation tool EnergyPlus. And it established Chongqing building HVAC and annual energy
use predicted regression model using 9 design parameters which have a great impact on building energy consumption, then evaluated
the predictive accuracy of the regression model with 20 sets of data which were selected randomly. The results showed that:Window
to wall ratio, device power density, lighting power density and so on of all design parameters have greater impact on building energy
consumption; R? of Chongging building HVAC and annual energy predicted regression model were 0.960 and 0.966, estimated
standard deviation both were 1.122 W/m?; the maximum deviation building annual energy consumption predicted values and simu-
lated values were -12.813% and -7.063%.
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Tab.2 The basic parameter settings of basic building
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Fig.1 Annual building energy composition of office build-
ing in Chongqing
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Tab.3 Reference values, scope changes and step-length of
office building design parameters
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Tab.4 The average impact factor of HVAC and total
building energy consumption of Chongqing air-conditioned
office building with 13 parameters within its range
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Tab.5 The main design parameters that affect building
energy consumption and different input values

2% s ENELTIPN:A
1 2 3
HESHL A
G — 025 04 0.55
RRINREE Wm? 9 13 17
TR Th 3% wm? 7 11 15
BIBER ach 03 05 08
HA B E IR C 24 26 28
RBE BN S IR C 18 20 22
B S A
IKFERE % 70 90 85
& HLCOP — 41 47 53

RIPBE % 74 89 99




710 WO # O R B R ¥ W (ARRERD

418

BEDLILBS00HEAT T - SRR FERIIL. FET-DA
300 BARFIZE B, SR £ e A B
AP P Sr TREMX DA RABREEHRER
HEUAR B ARRE RTINS, HAE A R A Bt
)~ Q)R . BRI A B SRR 25 A R 5 Je i
SPLAE BB RE TN 200 £ £ 0 11 U 28 0 T A o ol
TRZE O3 .

Y= ,Bo +ﬂ1X1 +ﬂ2X2 +ﬂ3X3 +ﬁ4X4 +ﬂsXs +

IB6X6 +ﬁ7X7 +ﬂ8X8 +ﬂ9X‘)

)

Y'= By + 51X, + 5 X, + 5 X + B Xy + 5 X +

ﬂG,X(a +IB7'X7 +ﬂ8,X8 +ﬂ‘;X9

3)

Kb Y@ SBEm s MR SiRERE, Wm™; Y N
FUESRERE, Wm™; XONB R ARG
R, Wm’; X RBhRERE, Wm?; X,
RBBEE, ach; HEILEREEERE, C; X
RRBERNBCEESE, C; X RREHE; Xhl
AHLCOP; XoNHRHBE; Bi~Boda lEIIH R %K.

R P B SRR N 25 R R 4 % 4 A AR RE T
B BIR 43 519 0.96010.966, FmiZ i i Jp s
SR I 25 Y J 5 AE KL 10 96% 1 B S 4E M AR AE 1Y
96.6% ] TR I ARRE, 3% WG bR ve (R 2234
F1.122 Wem?, FHIE KA RFEE R LA
6 T AF M ABFE TN W IR A g v . T R SR
UilliE TNt i o € X K ds s AL 1t

*6 EFEEFRTUNERLNS TEARKREHHRERE

Tab. 6 Multiple regression coefficients and the estimated standard deviation of building energy prediction models
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Fig.2 The contrast of Chongqing building annual energy

consumption between regression model predicted values
with simulated values based on 20 sets of random input
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