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Abstract

It is difficult to check the exact building energy consumption reduction such as when green
remodeling of buildings, because it is due to outdoor air temperature over the years. And in
Korea although Big Data of building energy consumption is collected and managed through
TThe Information System of the Building Energy and Greenhouse Gases; it is underutilized
because of non calibration of outdoor air temperature change. Therefore, this study aims to
develope calibration method of building energy consumption by outdoor air temperature
according to micro climates, and building use types. As a result of analysis, Regression equations
of Building energy consumption and HDD,,/CDDy, are derived and calibration method is
developed by Regression coefficient.

Keywords: 97F W A (Cooling degree day, CDD,,), €7+ W= U (Heating degree day,
HDD,,), A-E°f|u] A A& (Building Energy Consumption), 1.7 7] ¥ (Calibration Method)
71=4%

HDD,, : wd8-2kof et &7 A(C-day)

CDDy, @ #@4-25e] tiet d7t Y= (C-day)

Toax © EH1LJ712(0)

Toin * GEA71(C)

Ty @ EHF2=(C0)
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7712 784 HAjo] Waste] Ao] ghe wigo] glom, W], Wivle] FRHTRE 7]
51 9k, 27199) AT 917123 AZtelU A AR o] Tl SRS sl ort tiHAE 57}
2o} Qo] Aol SJSITt. e HARTNA 715040} A2 oA AFg 7] A T A7}
o]2olA|2 Qort 2|2 B4o] e tl7l5AR) a4 we Axlekgle] Q7 ullg Agolct
webA] 2 A7 2A90910) 7|5 E AT AR AL Ga] TS HAst] $18) F) Aok 503
el 2 2902 JE510] 712 BT AR AT BAS S8 718 g

A2 AFgate] B4k

Table 1 Analysis of literature review

Authors Title Contents Limit of study

A Study for Predicting Building Predictive analysis of Building

Leigh, sung-bok Energy Use with Regression Energy Consumption by seasonal o
The calculation is numerous by

Analysis Outside temperature )
. season and complicated because of
Analysis of Segmented . . : :
o . Regression analysis between negative numbers on outdoor air
Song, su-son Change-point Linear Regression Building Energy Consumption and temperature
> Models for selecting the Best-fit ZEe Ly 2 )
L . Outside temperature
Building Energy Baseline
Predicting annual energy . .
consumption based on the Simple Analysis Of Bu11d1ng Energy Limitation of the number of
. . . Consumption Prediction by R .
. Linear Regression Analysis . . analysis building for Regression
Choi, gi-won g Regression analysis between 4 . .
between building energy o . analysis on Building Energy
. . Building Energy Consumption and .
consumption and outdoor air . Consumption
Outside temperature
temperature
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Fig.1 Analysis area of outdoor air temperature in Korea
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S AR A A2l 27000 uh o A g gl Aol S Aeket Be] 18 7Fs e 4
k912 BASIAT SR 45 91 A, M) AR sl AR R Ao 2AR At AR
5037) 7o) &0 Fig, 10} tlgAInh R AepRI) &4 7S e,
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Table 2 Case analysis of HDD,,,/CDD;,, in Gangnam-gu

Year 2012 2013

mth 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
HDD, 6’5 542.3 3659 1435 3 0 0 0 2.05 74.8 30 6704 646.5 520.5 379.2 2246 31.7 O 0 0 1.6 768 3332 5339
an, o 0 0 119 90.65 21435 295 308.7 12152 14;.8 0 0 0 0 0 0 55.6 2054 2525 320.7 1291 262 0O 0
Year 2014 2015

mth 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

HDD,, 5509 4303 2903 1069 29.7 0 O 0 0 70 2542 6172 5584 489 334.1 1277 139 0 O 0 0 62.7 2465 4708
an, o 0 0 42 78.6 1648 2624 2258 137.8 95 0 0 0 0 0 85 67.5 I8L5 2472 2415 1461 15.7 0 0
Year 2016

mth 1 2 3 4 5 6 7 8 9 10 11 12

HDD,, 6144 4788 3101 94.8 11.8 0 0 0 0 62.6 3008 4784

an, o 0 0 3.7 854 187 2717 344 1644 255 O 0
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(1) QA1

QEA O Table 3, 2(3)] LeRd 2} o] 217] B 740U 2| (Wh/m meh) s 9% T 213} 1
B dlo] 57} 3 7Ast FAS(LAAR) ) whet oA Anlee] 571 B Zashe Ao BAE
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Table 3 Verification result of calibration coefficients with HDDm/CDDm and EUI in office building

Coefficients®
Unsatandardized coefficients ) ) .
Model Standardized coefficients beta t Sig.
B Std. Error
1 (Constant) 19.457 .076 256.771 .000
HDD,, .017 .000 .393 86.904 .000
CDDy, .033 .000 352 77.702 .000

a. Dependent variable: office building electricity energy consumption

Unsatandardized coefficients

Model Standardized coefficients beta t Sig.
B Std. Error
1 (Constant) 2.923 .048 60.299 .000
HDD,, .009 .000 337 75.852 .000
CDD, .004 .000 .061 13.825 .000

a. Dependent variable: office building gas energy consumption

EE, =19.457+0.017 X HDD,, +0.033 < CDD,,

EG,, = 2.923+0.009 X HDD,, 4+ 0.004 x CDD,), 3

2 F&F9

&5 E2 Table 4, 21(4)2} o] 7710112 (kWh/m*mth) = 95 = L7t P do] Z7ksta 517
Aol whe} ol 2| AH]o] S71stAL ZEAo v Rl A5 Aol 7151 S]] wht ofjf 2] 4H]
Fol Z7Fotet Hial, Y Ede 1(C-day) 571 A oA ZAMEZ2 0.018(Wh/m* mth) 4ok A o= &
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. =9.851+0.003 <X HDD,, +0.012X CDD,,

m
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m

Table 4 Verification result of calibration coefficients with HDD,,/CDD,, and EUl in apartment housing

Coefficients®
Unsatandardized coefficients . . .
Model Standardized coefficients beta t Sig.
B Std. Error
1 (Constant) 9.851 .033 294.325 .000
HDD,, .003 .000 .185 40.164 .000
CDDy, 012 .000 295 64.202 .000

a. Dependent variable: apartment housing electricity energy consumption

Unsatandardized coefficients

Model Standardized coefficients beta t Sig.
B Std. Error
1 (Constant) 7.444 .045 164.352 .000
HDD,, .024 .000 .597 191.284 .000
CDDy, -018 .000 -222 -70.978 .000

a. Dependent variable: apartment housing gas energy consumption

3 =3

SEFEL Table 5, 41(5)2} 2ol T8 SUHA 7|0 A (kWh/m* mth) = A% = Qo) Py
o] 751 iAol wet oAl anlgo] S7kska ThAdu Rl A% e Yol 7151 F917
Zeo] whel o 2| 4:Heko] Z7Fsht WHE AL 1(C-day) 27 Al o ZIAFEES 0.019(kWh/mPmth) 74

she Aoz ZHEIL A= ofstalrt. wWetA] GEFE e s 22 Q0] A URIAN-EH S
AFAPIT} 2 A 0 & HASFARE Zh2ouz] o i o] 73-9= o] 71% A ghofl Hlsl &
71t A= At we ghe delal, Hatt e w1t ke sAlske Wi es HAT o qln

EE,, =10.755+0.004 X HDD

m

+0.010x CDD,,

EG, = 8.328+0.031 X HDD,, —0.019 < CDD,, ©)

m

Ao r FEFE Vo= mE HE- 8 oURIAE R BAA = Table 63 2t 289 71% <
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Table 5 Verification result of calibration coefficients with HDD,,/CDD,,, and EUl in detached housing

Coefficients”
Unsatandardized coefficients ) ) )
Model Standardized coefficients beta t Sig.
B Std. Error
1 (Constant) 10.755 .039 278.120 .000
HDD,, .004 .000 .170 36.278 .000
CDD,, .010 .000 226 48319 .000

a. Dependent variable: detached housing electricity energy consumption

Unsatandardized coefficients

Model Standardized coefficients beta t Sig.
B Std. Error
1 (Constant) 8.328 .058 143.181 .000
HDD,, .031 .000 618 200.113 .000
CDDy, -019 .000 -.181 -58.741 .000

a. Dependent variable: detached housing gas energy consumption

Table 6 Gangnam-gu EUI calibration coefficients of HDD,,, and CDD;, by building use

HDD,(°C-Day) CDD,,(°C-Day)

On increase On decrease On increase On decrease

Office Electricity ~ -0.017 x Increment +0.017 x Decrement -0.033 x Increment +0.033 x Decrement

building Gas -0.01 x Increment +0.01 x Decrement -0.004 x Increment +0.004 x Decrement

Apartment  Electricity ~ -0.003 x Increment +0.003 x Decrement -0.012 x Increment +0.012 x Decrement

housing Gas -0.024 x Increment +0.024 x Decrement +0.018 x Increment -0.018 x Decrement
Detached  Electricity ~ -0.004 x Increment +0.004 x Decrement -0.010 x Increment +0.010 x Decrement
housing Gas -0.031 x Increment +0.031 x Decrement +0.019 x Increment -0.019 x Decrement

L Y=l o] ZASL A AYe] JHPTA0) F7 e ARG BAARe} Fote] 2Ael

TR 2718 A9 A Sl A9 S5 AR A G A BAlNET AAT A det
_‘|

3.4 2L 242 Of[L{ZIAN Y AU Tl
IR ke BAs A Sl AL 20161 192 Haka 712298 20124 19~20164 129717(5
W)= sto] T QRAA A71NAAAERS BT ALE AT E Table 791 2T}, 3,17 Qo4 4

E3t 71 A9 AT S = AT fgA o HE A7 HAAS TR E 94%4#* g AATE 28
Sto] 71eAY i) ZARtaAleh g W= U o] 4t e ZARE A3t e 92 18.01C Day &
7FtH A W 42 0C-Day= S0l $3ich. 715 Bhe 59ztke] 19 W dof| vlal] 2Aketaizt sk

20164 18] ek =lo] 18,01C DayE71et A2 BAElo], 712 o] sfashe 2w 4eAde] A
Ao S17AS] —0.017: B ~0.306170Wh/nimih)} BAIgHo 24 s Age] oA} 8eke
e S, KIS 20164 190 357291 L LS HEUD 36150

i
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m"mth) 2 B}, o] o] Table 79 AEEE 2 oA UE FAAGE B5HA, 7|1 ZAY Fibs
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Table 7 EUI calibration case in Gangnam-gu by building use (2016.01)

HDD,, (°C-Day) CDDy, (°C-Day)
On Increase or Decrease (kM]l/ErElIZI' mth) On Increase or Decrease (kM]l;:E21~ mth)

Office  Electricity -0.017 x Increment (18.01°C-Day) -0.30617 -0.033 x Increment (0°C-Day) 0
Building Gas -0.01 x Increment (18.01°C-Day) -0.1801 -0.004 x Increment (0°C-Day) 0
Apartment Electricity -0.003 x Increment (18.01°C-Day) -0.05403 -0.012 x Increment: (0°C-Day) 0
Housing Gas  -0.024 x Increment (18.01°C-Day) -0.43224 +0.018 x Increment (0°C-Day) 0
Detached Electricity -0.004 x Increment (18.01°C-Day) -0.07204 -0.010 x Increment (0°C-Day) 0
Housing Gas  -0.031 x Increment (18.01°C-Day) -0.55831 +0.019 X Increment (0°C-Day) 0
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