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Abstract

Building energy consumption generally depends on living patterns of residents and outdoor air
temperature changes. Although outdoor air temperature changes effect on building energy
consumption, there is no calibration method for the comparison before and after Green Remodeling or
BEMS installation etc., Big data of building energy consumption are collected and managed by
MNational Integrated Management System of Building Energy in Korea, and they are utilized for
the development of a calibration method for individual buildings as shown as the calibration method
for small-area building stocks in the previous research. This study aims to develope a calibration
method using big data of building energy consumption of individual buildings and outdoor air
temperature changes, and to propose application of appropriate calibration methods for individual
buildings or small-area building stocks according to the calibration purpose and conditions.
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Table 1 International Standard, Commercial Utilization and Literature Review on Calibration Method of Individual Building

Energy Consumption
Section Title Contents
International * International Performance Measurement & * Suggest Academic Theory of International
Standard Verification Protocol” (DOE/GO-102002-1554) Standard in Regression analysis of Building
* ASHRAE Guideline 14-2014% Energy Consumption and DD (Degree Days)
* Provide Simulation App of Building Energy
Commercial . 5 Calibration by Regression analysis of Building
e * BizEE (www. net)” ; .
utilization iZEE ( degrecdays.net) Energy Consumption and DD for Commercial

Utilization
Leigh, A Study for Predicting Building Energy Use with Predictive analysis of Building Energy
sung-bok”  Regression Analysis Consumption by seasonal Outside temperature
Song, Analysis of Segmented Change-point Linear

. s  Regression Models for selecting the Best-fit
Literature ~ su-won o .
. Building Energy Baseline
review

Regression analysis between Building Energy
Consumption and Outside temperature

Predicting annual energy consumption based on  Analysis of Building Energy Consumption
Choi, the Simple Linear Regression Analysis between  Prediction by Regression analysis between 4
gi-won”  building energy consumption and outdoor air Building Energy Consumption and Outside
temperature temperature
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Table 2 Overview of Individual Office buidling in Gangnam-gu

Location of Individual Building  Total Floor Cooling and Heating Period of Energy consumption
Building Uses Area System Data

Gangnam-gu Samsung-dong Office Building 4,246.3m” Central Cooling and heating System 2014.1.1.~2018.12.31. (3year)
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Table 3 Case Analysis of HDD,,/CDD,, and Individual buiidling Energy Cosumption in Gangnam-gu

2014 1 2 3 4 5 6 7 8 9 10 11 12
HDD,, 5509 4303 2903 1069  29.7 0.0 0.0 0.0 0.0 70.0 2542 6172
CDDy, 0.0 0.0 0.0 42 78.6 1648 2624 2258 1378 9.5 0.0 0.0

EE., 15.8 15.1 11.0 9.0 5.8 8.1 10.9 12.7 12.1 9.0 9.8 18.2

EGn 6.8 5.6 4.1 1.6 0.3 3.7 7.8 83 5.9 1.6 2.0 6.5
2015 1 2 3 4 5 6 7 8 9 10 11 12
HDD,, 5584 4489 334.1 127.7 139 0.0 0.0 0.0 0.0 62.7 2465 4708
CDD,, 0.0 0.0 0.0 8.5 67.5 181.5 2472 2415 146.1 15.7 0.0 0.0

EE,, 20.5 19.1 14.1 12.4 8.8 12.7 13.7 14.3 14.2 9.2 10.9 15.3

EG, 7.8 6.2 6.3 2.8 0.3 3.5 5.5 6.6 5.1 2.1 1.1 5.8
2016 1 2 3 4 5 6 7 8 9 10 11 12
HDD, 6144 4788 310.1 948 11.8 0.0 0.0 0.0 0.0 62.6 3008 4784
CDDy, 0.0 0.0 0.0 3.7 8.4 187.0 2717 3244 1644 255 0.0 0.0

EE., 17.6 18.5 13.4 9.4 9.5 14.1 15.6 17.2 13.9 12.4 13.5 17.0

EG,, 1.5 8.9 5.9 1.8 0.8 54 6.6 9.1 5.9 2.7 1.9 53

NERZA AR MR B4 TS 9t 21722 A9z FEAIE 24st e, 249

Yol mE ZEAES ouA|ne] FuAE 24T 2 ZE Fg. 13 £
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Fig. 1 Correlation between Individual Office Building Energy Consumption with HDD,,/CDD;,
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Table 4 Verification Result of Calibration Coefficients with HDD,,,/CDD,and EUI in Individual Building
Coefficients®
Unsatandardized Coefficients . ) )
Model Standardized Coefficients Beta t Sig.
B Std. Error
(Constant) 7.481 0.748 10.007 0.000
1 HDD,, 0.019 0.002 1.171 9.164 0.000
CDDy, 0.026 0.004 0.780 6.107 0.000
a. Dependent Variable: Electricity Energy Consumption
Unsatandardized Coefficients . . .
Model Standardized Coefficients Beta t Sig.
B Std. Error
(Constant) 0.029 0.531 0.055 0.957
2 HDD,, 0.013 0.001 1.085 8.856 0.000
CDDn 0.027 0.003 1.103 8.998 0.000
a. Dependent Variable: Gas Energy Consumption
Table 5 Gangnam-gu EUI Calibration Coefficients of HDD,, and CDDy, by Building Use
HDD,, (°C - Day) CDDy, (°C - Day)
Energy Source
On Increase On Decrease On Increase On Decrease

Office Electricity ~ -0.019 x Increment +0.019 x Decrement -0.026 x Increment +0.026 x Decrement

Building Gas -0.013 x Increment ~ +0.013 x Decrement -0.027 x Increment +0.027 x Decrement

3.3 3T U2 oHR|AH|F Y En 24
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Table 6 Gangnam-gu EUI Calibration Coefficients of HDD,, and CDD,, by Building Use (Baseline year: 2016)

Secondary site / Energy  Secondary site / Energy Secondary site/  Energy Secondary site /
Primary Energy Conversion Consumption Primary Energy Consumption Primary Energy Consumption Primary Energy
Electricity energy ( x2.75) 50.0 138.0 60.0 165.0 62.6 172.0
Gas energy ( x1.1) 49.3 54.0 48.2 53.0 56.0 62.0
Electricity + Gas energy 99.3 192.0 108.2 218.0 118.6 234.0
Year 2014 (HDD:2349, CDD:883) 2015 (HDD:2262, CDD:908) 2016 (HDD:2351, CDD:1062)
HDD,, Difference value -2.0 -89.0 0.0
CDD,, Difference value -179.0 -154.0 0.0
Calibration value 1920.0 (+9.6) — 201.6 218.0 (+11.0) —~ 229.0 234.0
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Table 7 Calibration Equation of Small Area Building Complex and Individual Building in Gangnam-gu

Energy Source Small Area Building Complex
Electricity Energy FE, =19.4574+0.017 <X HDD,, +0.033 X CDD,,
Gas Energy EG, = 2.923+0.009 < HDD,, +0.004 X CDD,,
Energy Source Individual Building
Electricity Energy FE, = 7.481+0.019 X HDD,, +0.026 X CDD,,
Gas Energy EG, = 0.029+0.013 <X HDD,, +0.027 X CDD,,
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