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ABSTRACT

The most proportion of fossil fuel which is consumed in building sector is city gas used in the
household sector, which is mostly used for heating, hot water supply, and cooking that require
direct heat supply. As the energy performance of buildings improves, heating and hot water
energy usage is decreasing, while research on the status and characteristics of cooking energy is
not enough. Accordingly, this study analyzed cooking energy use in the household sector to
provide data for future reduction of cooking energy and conversion to electricity and renewable
energy by analyzing energy consumption data from 1,000 households. 22.6% of households are
believed to have used electric cooking appliances, and this increase is expected to continue in
the future. In addition, it was analyzed that each household uses about 70 kWh of cooking
energy per month, which was about 9.5% less in the summer compared to the winter. This study
analyzed factors affecting cooking energy and provided basic data that can be used in the future
to decarbonize energy used for cooking.
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Z} RopHg 2A7EA ZRS QI3 tioket kS A AJokal Qlth(Korean government, 2021a,
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ml=rolis 7Rl FAl oF 63%71 1715 o851l 3lol(Hager and Morawicki,
2013), H7] A4t gt ol glom, 4291 A7|ehe 4 g A8 25 = A=
7HelA o] o #] vl AE& F7HAE 4 AL 24 = STH(Fournier et al., 2020).
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Figure 1. Energy Usage and Seasonal Electricity Bills
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Figure 2. Electrification Rate of Cooking Appliances in Household
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Table 1. Cooking Energy Consumption per Household by Year

Average Standard

Group Sample size [KWh/month] Deviation p Scheffe

2015(a) 720 81.264 405377

2016(b) 720 77.313 412435

2017(c) 720 74.707 41.9906 bedefg<a
d.e,f,g<b

2018(d) 720 71312 34.6605 27.170 .000 coce

2019(e) 720 68.649 34.9260 ot

2020(f) 720 73.631 36.7965

2021(g) 720 70.608 36.8134

ooz

2000

oosk

1500

ook

1000

s00

Cooking energy consumption

2015 2016 2017 2018 2019 2020 2021

year

Figure 3. Variation in Cooking Energy Consumption by Year
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Figure 31} Zo] FAfel A 2= 2 &2 0 2 4E]0] 2019 FAPHA] AREE=22015d
of Blstod s Atolof] 15.5%7F H4ast] At 3%V Aot 202013 0l= tA S71
51301} o= COVID-190f| mhe A ARe] A ulie] Hsle] g 7 0 2 AZHE|H, 2021'd
TRA] ARt 22 71 affed ¥3le] oJ_t ZA91Z] COVID-19 ®<jetale] ofgt ZA1%] mfels)
71 o8 Siek. v, COVID-199] eF o] 71X O] ARG RIS A HH 7]& tiH] FA
o] ARG A& 0 = FAE T Q= FAIU2 1T 5 I3ITk 20194 71 Alth
o A7F AT 2] AFEEES 68.65 kWhiE TEAZEA @3] 0] AL 715 AFE-2F 143.33 kWh
(Korea City Gas Association, 2023)2} 7]5& A7+ A¥H1(Kim and Song, 2014) 73.44 kWh
(10.38 kWh/m?y) 2t} 27| vebsict.

2IAOlILAZ] ARB 2L CiEt 2| 0j240] HE
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7S B AR A0 ghitEo] &, o, AL 3AEE Fofotqint. 24 Axt, Aol
wiet FALl 2] ARG 2Rt Aol S Hol= 21 0 & L TH(F=40.841. p<.001). A}
ol q2] AR&=Fo] Fefet 2folE K elell wet Scheffe ] Ah»ﬂﬁ S AASHIT) 74 A,
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Table 2. Differences in Cooking Energy Consumption by Season

Sample Average Standard

Year Group size¢  [kWh/month] Deviation P Scheffe
Spring 71.123 38.8534
(@)

2015-2021 S“‘(T;‘)ner 720 72345 388239  40.841 000 ab<c
Winter 78.961 50.6831
()
Spring 71098 384371
(@

20152019 S“'(rl':)“er 720 72857 386961 36975 000 ab<c
Winter 5 80400  53.8391

©
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Figure 4. Seasonal differences of Cooking Energy (2015-2019)
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Table 3. Variation in Cooking Energy Consumption by Cooling Degree Days

Independent

Year variable B S.E. B t p
(constant) 76.808 1.289 - 59.595 0.000
22(())1251_ CDD -.047 .012 -.054 -3.823 0.000
F=14.613 (p=0.000), R>=.0003, Durbin-Watson=2.039
2015 (constant) 78.694 1.534 - 51.302 0.000
2019 CDD -.056 .013 -.070 -4.192 0.000

F=17.577 (p=0.000), R>=0.005, Durbin-Watson=2.026

e Qlof| 2 A2 F{AILR| ArBE S}

54 HA R 2 G o] AL FAL oflv 2] ARl mIx= ks S}l
517] flote] TRl A4S AASHIT: 4 AT, 3l R o] SAMCE FoRt Ao =
LFERSE O (F=4.384, P<.05), 3R] AHH2 oF 0.1%= UERITHR>=.001). THH,
Durbin-Watson -FAIT 2.0472 20]| TAFSH 31 Hof 2xte] 514 7Hg o) 24171 ¢l
Ao 2 veptt 2l AAIg2] 5o A7 Ak, U2 A FAL ol U A] ARGl
(Do) ot Fe vA= A o2 LK £=.029, p<.05), P =L ES - ASE 5
Al oA 2] ARgo] 52 A 0 = LT Wi o)) o5k FoF Brle x| & e
Aol ozt F3Fe COVID-199] g3k viAst7] flote] 2015-2019-S w2]ste] T<=2]7]
S HE R AT B4 21 3l R o] AR FololA] g2 Ao = e
O M(F=.353, P>.05), 3] ARF o] Ag=-2 2F0.0%= HEFSTHR>=.000). A2 FT=A
of| w2 FAto A A ARgF B A= Table 401 YERA HEe} Aok, A4 FAUA] AL
T2 1R FESE ST SRR L A o] ke W2 71 0 2 UL A o] FAt
o 2] AbgEF JA] 2710l FIZeHA HESSIAl = g A0 & FA = QI

deooX e

Table 4. Variation in Cooking Energy Consumption by Heating Degree Days

Year Independent B SE. 8 ) P
variable
(constant) 58.518 9.789 - 5.978 0.000
22(())1251_ HDD .020 .010 .029 2.094 0.036
F=4.384 (p=0.036), R*=0.001, Durbin-Watson=2.047
2015 (constant) 90.830 17.572 - 5.169 0.000
2019 HDD -.010 .017 -.010 -.594 0.552

F=0.353 (p=0.552), R?=0.000, Durbin-Watson=2.035
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SR Gl FAACE FOJRt A0 = LB O H(F=11.946, P<.01), 3712 2] g2
°F 0.9%2 WERATHR>=.009). THH, Durbin-Watson FA- 1.803.2.2 2] :LA}%
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T FAE oA ARGl F(-) 2 FrolRt Fe miRhE AR HERATH £=-.097,
p<.01). B4 A7}= Table 5 U Figure 52} 2t}

rulo r

Table 5. Results of Analysis of the Impact of Household Vharacteristics (Number of Household
Members) on Cooking Energy Consumption

Independent variable B S.E. B t p
(constant) 72.925 3.946 - 18.480 0.000
Number of occupants -3.969 1.148 -0.097 -3.456 0.001

F=11.946 (p=0.001), R>=0.009, Durbin-Watson=1.803
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Figure 5. Variation in Cooking Energy Consumption by the Number of Occupants
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