ISSN : 1976-2208 (Print) Journal of the Society of Disaster Information
ISSN : 2671-5287 (On-line) Vol. 18, No. 3, pp. 532-541, September 2022
www.sodi.or.kr https://doi.org/10.15683/kosdi.2022.9.30.532

Original Article

7|% C|o[E{E g8t DIMHXIP} 7PEE H Ao OIX|= G A+

=2 O b o
- ME2X|o 2H(48), 12108 FAo= -
A Study on the Effect of Fine Dust on Household Power Consumption
Using Climate Data - Focus on the Spring Season (April) and Fall
Season (October) in Seoul -

oM - 0]HR7 - Mol - W A
Hae-seog Hwang', Jeong-Yoon Lee?, Hye-Soo Seo®, Sang Jeong**

'Ph.D’s Course, ICT Convergence Safety Major, Chung-Ang University, Seoul, Republic of Korea
2Master's Course, ICT Convergence Safety Major, Chung-Ang University, Seoul, Republic of Korea
3Master's Course, ICT Convergence Safety Major, Chung-Ang University, Seoul, Republic of Korea
“Research Professor, ICT Convergence Safety Major, Chung-Ang University, Seoul, Republic of Korea

*Corresponding author: Sang Jeong, safepeople@cau.ac.kr

ABSTRACT

Purpose: The purpose of this study is to suggest that the existing power demand prediction method
including power demand according to fine dust is included in the existing power consumption by using
an air purifier to improve the air quality due to fine dust. Method: The method of the study was
compared and analyzed using data on the concentration of fine dust in Seoul for three years, household
power consumption, and climate observation, and the effect of fine dust on power consumption in Seoul
was identified in April and October. Result: The power consumption of home air purifiers in Seoul due
to fine dust differences between April and October was calculated to be 2,141 MWh, accounting for
3.4% of the total difference in the use of home appliances in April and October. Conclusion: The effect
of fine dust on household power consumption was verified, and power demand prediction is essential
for economic system operation and stable power supply, so power consumption due to fine dust should
be considered as well as focusing on power consumption of existing air conditioners and heaters.
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= AN 2 b 7129, S 7S o e ARSI A ] SRS ATK Cho et al., 2021). RIATHA]E= vild &7}
= E olEdl =E7H] =11 e ARkl AL, R ofoll thieh A4 thidlle =isto] 'HaEstal Qlot. Abel] ol
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2020), TRl iRt Rz 22l AE miEe] nlRls FEe LoHEATHCho, 2019). EY, ShHE8EYAT4A
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Table 1. Domestic and foreign fine dust laws and policies
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Table 2. Annual power consumption per unit by major appliance

7717 B 20 3= EEREER FA5A )
(Wh) (Wh) (Wh) (Wh) (Wh)
oo}z 1598.0 689,742 776,973 618,608 524,228
olFAZx] 1,348.6 504,661 391,473 619,743 344,097
A7)5|8/d=2 /= ool E 1,029.4 442,694 357,158 617,462 250,696
TV 151.5 312,282 299,392 326,001 313,844
AE7] 904.3 281,454 257,946 321,429 213,035
37178771 49.1 176,219 195,040 152,987 178,193
ANFTAT |G e 170.8 167,212 165,187 168,455 173,739
ofjo]mato]o] 1,541.0 160,585 166,299 156,471 136,069
AR 17 2,690.8 97,892 106,114 90,952 84,388
AZ7 43.7 34,470 35,237 34,306 30,662
FroiE 16.5 28,475 31,319 26,082 21,798
(FA  AgANA, 20199 FHE 7FA77] B AL 9 7FA7]7]19] A7 A An|EE 2020 3a7)
TRl AEAY L] 7771 AvE FARNR| tE W, W7 = B A A =2 Holu, 37138
7=t &HE 0] 49.1WhE TE 7F7]7] o] H]o H|w A Ygole AF A=A ARgE|o] A7F A aH|go] =S
7130 & 176,219Whel| Eeich
A A A AFEA AR 7 71719] FARN R whet 571787 7] o] D ARUS= Y X2 AH]RK Table 3)& KW, &
717879719 D8 AR L= 13.1821 442 TE 71 7] 7] 0] Hlof] Bl A A T 2A] ARGE| 2|5, AL} mAsEZ]7F A
et Bdol= EE 19.19-21.4Y717] 5] Ho| ARSEL Sl= AeR eRIFN 37379 dd A EF

9,713Wh~13,131WhZ B} 7}7]719] v]sl] ARgRFH A o]} 23] o, 53] 5491 39~5Eof vl 4 &9kt

Table 3. Monthly use days and power consumption of air purifiers

71747471 14 2¥Y 3¢Y 44 54 6 74 8 9 108 1ng 124
AFEL4(Y) 152 158 214 210  19.1 150 140 131 139 154 171 155

ZEAHERWh) 10394 10,773 13,131 12,808 12,152 10,433 10,015 9,713 10,233 10,778 11,591 10,418
EA : AL 20199 788 71717] BF@T 2k ARA A 7Ha71719] 98 AL U, AR, 2020 B
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Fig. 2. Comparative analysis of fine dust concentration, power consumption, temperature, and precipitation in 2018
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k. Bladidol 7120] 2te)7t 2 7%, A au|g SHollA 71 o] - 2ol Gk i EH, e miAl
2] Ao e Bol nl#]7] wlZelch
A&A99] 2018'3 487} 10 ¥l oL B4 A}
2 AFolA A2 MR = QIR 3717874 7] EE AR ARRRE 5714787 ARg T (< 28 AR (P)x1
9 AREAIZE (AR A HB(W) - 402 APgaigie. o714 Akl 9je] 7148 3714797) Abgeila e the
T 71 A= E E-golo] AFESITE 7S AR E b=l SJ6PH, 20183 A=A S 0] F 7 4= 3,839,766 7 MOt
Z4 ol AP BE AR HEPS2018 A3HE(Choi, 2018)2] A3k 7147]7] B4 9 0] 8315} & 771344 7] g2 =2
H, 3717479719 71 Badia= 0.17H=, A22199] 37138747 ARtia= 2F 652,760TH(3,839,7667F<0.17TH)
2 APt B9, 718 3719797) 99 A Qe Aeieao] AY AL Vv)]e) 9 Ag U SAR RS
SN 4E221.0%, 108215492 28519009, ‘1L ARAIRY & =740 AP A ARG 7171719 ARGAIRE 57
TS 55 715.83(11.93A2h: vttt nixlate 2 T8 2715797) Bt Alde- Aeirelas) Ad AL
8 7F71710) AL gAY SANRE B 49.1 WS H-§atick
71788 A DM AaA] A= AR (§E) FAREES FALsHAL, S-400 w4 E 10 99] Z2) miAd
A& ‘ﬂﬁi 371787471 M aH g At 7, LAl E 5P, ThE Table 437 o] A=A mA|HR] 2 Q19 5717374
7] A A 28 4 ek
Table 4. Comparative analysis of power consumption calculation in april and october by fine dust concentration
AHA] = 219 2]z
e ki s AL nqHA 2 910}4_7];&147] A2 4n]=F A (2018 A7 75;; ?;1]
- PMI10 PM2.5 AR (H) x 98 AR LS (D) x 1D ARRAIZE (A17H x AB] A (Wh))  (MWh) Wh G
(ppm)  (ppm) (MWh)
44 52 26 652,670 x 21 x 11.93 x 49.1 8,029 1,040,527
10¢g 28 15 652,670 x 15.4 x 11.93 x 49.1 5,888 978,307
zpo] 24 11 - 2,141 62,220
A0 2 493t 1099) o] S5 2folo] ofgt 3718797] 7M5E HEANIFL 2, 14IMWhE AFe 3= 9k o]
=497} 1099] 7F4717] ARE] AAIA10] 62,220MWh(1,040,527MWh-978,307MWh) 2] 3.4%°1| St}
A2
2 AFE= =11 PAS QAsh= mAA| o Hisl] 718, rIARA] B, 7188 A aHF Hol B E 2 3d 24
A, 715201899 447t 109 0] a|AHA] sreof whg 282 718 A AH] vl A ste] mAHA] = QIR 718
o]k wlelslel 1, ofejet sl ue} Helim|eo] Zagh o2 B 7ls o] o g Seitele] Heita
% ozl o] =lu2} sH= B a0 2 stk
ofe] - U19] aQlo & s = AHA| = Q15 919l dofl tiHlsto], =714 c ==, A 0 2 AAfstal glom, 7l
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20 mt 3719747 AHg L ok 2 502 A7) et 918 Fol7] el =2 st gk oleid Ggow A
2 A%/ 371878719) el BAH sl elon, whe] QIXjsk F519E 871487719 Aalrt 371
9l Aol Seltete] 7|5 S AR ta 715 E4.0 2 Qls) nAix)7} 7)ol g wieck. ofeft u]
AR T 11427 Mol S50k, 53] 1 928 G0 olst Helinlero] 1A2 Aaks A7l
WA WA Q1% 717] AN e A7]olg, e o APge uf 12t Bastcy Bot. 4
A S a0lEe PR 2 St BAER AT 2ol BoHolBE, jEe] Wb o] Aeliule] 7S Fol
oflahe et oh ek, uIAA| Qg AR AnRE Tefsle] A2 Shuslol B £ 7S Fof SHlskict

1 Ao nRA7} 1§ A AnR] ST vlAEA) SISk A2 G0) B2 H el fART 4
9,109 4510 37184712 I8 /8 ARk AgalA Aalshglony, b AR A0 2 AFgk i A1)
8, T3, VI8 IO 19 5910] 371977] AHgo] ot HlAnleRe A7) 2 Bt glom, ol sl
Q1 m)AIA] M} el e ke o o] 30 GNE Bejelog ZoE K
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