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Abstract:

models were established based on the analysis of building

The building electricity energy consumption

electricity energy consumption. Data were collected by hours
about the office equipment energy consumption, lighting
energy consumption and number of people. Investigations
were made into the building management modes. Based on the
collected data, a close relationship between equipment
electricity energy consumption and number of people was
found and the linear regression model was then developed.

Lighting energy consumption was found to be related with
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number of people and solar radiation intensity, but the
relationship was nonlinear. A classification model was
developed with the decision tree algorithm. With the models,
electricity consumption can be predicted hourly and the impact
of building management mode on power demands can be
assessed.

Key words: building electricity energy consumption; linear

regression algorithm; decision trees; classification and

regression trees
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Fig.1 Measured hourly electricity energy consumption of
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office equipment over time
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Fig.2 Measured hourly number of people over time
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Fig.3 Relationship between number of people and electricity
energy consumption of office equipments

& 4 7R T 20 BB BEFE (lighting electricity
energy consumption, EECL) 7 — J& N 89 2% 46 #2 3.
FRAE AR B Ry =, TAE H i /p 12 I e — %
P BT BB (EAR i 55 S, P A) E 4T O B i
7. B 5 B i IR REFE R 5 AR KR SR
WA BEAEAN R . N Z D X) BT REFEA —E 1Y
SO B G B R T3 — A B s i A2 55, —
2 A G FR WY S Ry Al Zev . ] s AR A1 i AR 1 A

7 2] T R R A AR A0 P S i 5 1 3l ) o
JEE T R 22 001 0 O PR A 53 5 BE A — R 22 N BR B
I ) A AL AR . DRl A D R T REARE Xl 5 I
A1 5. p I ] A R 2 TR 1) BE G K0 1) R T D] 3R
B AINA NELUL St o). [ 6 on T =& Z 8]

EIO

55 " ; Fﬁl rﬂ! ﬁ '

qm |

= |

;—é O |__-|-J || | U hhll bl ,
0 25 50 75 100 125 150

A /

4 RIAZRMEREERFE
Fig.4 Measured hourly lighting electricity energy

consumption over time
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Fig.5 Relationship between number of people and

lighting electricity energy consumption
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Fig.8 Comparative curves between estimated results
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Fig.9 A simple sample of decision tree for EECL
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Tab.1 Gain summary for nodes

1 6 178  6.596 1 11 33 16 1.056 2
2 11 60 5.9367 12 22 15  1.000 0
3 9 20 4.6650 13 24 10 0.8200
4 25 14 4.1857 14 31 13 0.476 9
5 12 20 3.1850 15 13 30 0.4500
6 35 21 2.3095 16 29 30 0.4000
7 38 11 1.990 9 17 27 90 0.2122
8 26 15 1.466 7 18 28 90 0.1656
9 37 10 1.2300 19 32 33 0.1636
10 15 34 1.0588 20 30 10 0.150 0
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