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ABSTRACT

This paper aims to analyze optimal resolution for energy consumption data to improve
data-driven building energy consumption diagnosis with the ASHRAE change point model. A
9-floor office building is selected as a target, and hourly data is measured throughout a year.
Heating, cooling, and other types of energy consumption are measured separately, to find truth
values of the heating change point and cooling change point, which refers to the temperature at
which the building starts heating or cooling. After the truth change point is found, the total sum
of the consumption is resampled along different time intervals, to reflect various levels of data
resolution. Change point models are built with each differently resampled data, and their results
including change point and RMSE were compared to find the optimal time interval of the data.
The result showed 2-week interval is the optimal interval. However, an unordinary pattern,
which may be due to individual heating or cooling appliances being counted as appliance
consumption rather than cooling or heating consumption, is observed as well. The results of this
study suggest that the resolution of public data needs to be improved for the energy consumption
diagnosis based on public data, and the usage of individual heating and cooling devices needs to
be considered additionally in the diagnosis process.

F20] : Change point model, SST[O|E{, A[A|E H|O|E], HO|H S, AZ=2 HA d=

Keywords: Change point model, Public open data, Time-series data, Data resolution, Building
energy performance
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Figure 1. Concept of the ASHRAE change point inverse model (Li et al., 2019)
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Figure 2. Five types of the change point model (Inverse model) (Kissock et al., 2003)
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Table 1. Characteristics of the building

Characteristic Values
Building Type Office
Building area 249.53 [n]
Total floor count 9 (2 basement floor)
Date of built Not available on public data
Date of use approval 1998.11
Gross area 2544.3 [nr]
Net land area 433.9 [nr]
Area for HVAC 1962.09 [n]
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Figure 3. Overall process of the experiment
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Table 2. Estimation result of CP model along different time interval

L Cooling change point  Heating change point RMSE
Time interval & [C] gep & [C] &P Model type [KWh]
A month N/A
2 weeks 16.65 16.65 4P 4259.84
A week 17.07 17.07 4P 2135.30
3 days 20.86 11.15 SP 1279.89
2 days 20.02 7.54 5P 845.75
A day N/A 8.59 3P Heating 464.68
12 hours 22.56 11.40 5P 183.05
6 hours 22.56 11.40 5P 183.05
3 hours 21.37 9.66 5P 112.02
2 hours 20.94 8.51 5P 90.36
An hour 2091 8.41 5P 47.34

Table 3. Result of slope, consumption along different time interval

. . Base Heating Cooling
Time interval Heating slope  Cooling slope consumption  consumption  consumption
i i [kWh] [kWh] [kWh]
A month N/A
2 weeks -774.55 987.00 2901.70 141804.00 76346.51
A week -375.69 481.92 1711.54 136726.71 69058.05
3 days -193.37 225.34 1107.52 94467.90 36411.19
2 days -200.42 128.46 961.66 86968.27 33090.40
A day -90.02 N/A 786.25 69547.18 N/A
12 hours -25.55 43.14 125.35 40243.13 36977.18
6 hours -25.55 43.14 125.35 40243.13 36977.18
3 hours -21.86 21.00 84.92 40023.22 36259.34
2 hours -19.25 13.83 65.51 39330.50 35243.51
An hour -9.71 6.90 32.75 39116.07 35328.14
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