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Abstract : The energy problem has occurred because of the effects of rising temperature and
growing population and GDP. Prediction for the energy demand is required to respond these
problems. Therefore, this study will predict heating and cooling energy consumption in residential
sector to be helpful in energy demand management, particularly heating and cooling energy
demand management. The AIM/end-use model was used to estimate energy consumption, and
service demand was needed in the AIM/end-use model. Service demand was estimated on the
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basis of formula, and energy consumption was estimated using the AIM/end-use model. As a result,

heating and cooling service demand tended to increase in 2050. But in energy consumption, heating

decreased and cooling increased.

Keywords : AIM model, Heating and cooling degree days, Service demand, RCP scenarios, SSP
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Table 1. Foundation stat of number of household member (Five year period)

year 2010 2015 2020 2025 2030 2035
Total population(person) 49,410,366 50,617,045 51,435,495 51,972,363 52,160,065 51,888,486
Number of household 17,359,333 18,705,004 19,878,399 20,937,339 21,716,589 22,260,603
Household size(person) 2.85 2.71 2.59 248 2.40 2.33
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Table 2. Foundation stat of area per person (Five year period)

year 1990 | 1995 | 2000 | 2005 | 2010
area/person(m?) 132 | 156 | 179 | 213 | 245
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Table 3. Device information

Service Device Energy source %Zig;x:;jzr Share(2010)
Coal boiler Coal 0.7 1%
Kerosene boiler Kerosene 0.8 19%
Condensing boiler(LNG) LNG 0.9 6%
LNG boiler LNG 0.8 37%
Heat boiler Heat 1 6%
LPG boiler LPG 0.8 9%
Air conditioner, old type Electricity 33
. Air conditioner, conventional type Electricity 5
Heating - — - — 20%
Air conditioner, efficient type Electricity 5
Air conditioner, best available technology Electricity 5
Biomass boiler Biomass 0.7 2%
Insulation level 1(without insulation) 1.0 40%
Insulation level 2 2 60%
Insulation level 3 2
Insulation level 4 33
Insulation level 5 33
Air conditioner, old type Electricity 33
Cooling Air conditioner, conventional type Electricity 33 100%
Air conditioner, efficient type Electricity 5
Air conditioner, best available technology Electricity 5
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Table 4. Prediction of household size

year 2010 | 2020 | 2030 | 2040 | 2050
Household size

(person)

285 | 259 | 240 | 227 | 222

4|, & Q47 S8kl 7Y Aacdhe| uet
A L2 7 S718hs B 2tk BAU
AlgE] @ 7] 20109 ofl= 16,9 Wk 7HEeflA] 2050
dolli= 20.8 iRk 7H7kA] F7kgte}, ok 17t
A F7veke /9% Alvte] @& A|€J3 BAU, A4
A Alvke] 2oflA = 20304 O] FR F A4TE A
317] W] 7htar ES fhashs AeS Ut
(Fig. 1).

3) 7199 GDPS} 7+ WA

7HES GDP& Al Alute] QoA 25 F716k= 7
FE Hetith(Fig. 2). ol =W & GDP7} 7]y
= oju] 2ujoll A 38 o]AF Z7)5le] w2 Ao|t},
20104 7] BAUCIA 71t GDP&= A 63.0 W
gk goj, 205010l 24 119.5 WiTk o)A A
154.8 #gl 2o 2 90109 ThH] 200% ©]|AA7HA] =

Million households
30

25

2010 2020 2030 2040 2050

«. Low _o BAU ., High

Fig. 1. Prediction of the number of households per each
scenarios

Area per household

2010 2020 2030 2040 2050

-u. Low_Area o BAU_Area . High_Area

7Fsk it

A 7t WA BAU
69.83m? 205097 ofl+= 95.78m?Z Z|tf WAL B
olm A&slA F7t5k= o%% H?‘;E}(Fig. 2). 7}
T WAL 7MY AAEY] 3 W) gzl
GDP9] 93 A €t weha GDP7F F7ketol
utet 7t WA B3 STl AR & 4 Q)
A 20309 7)Ao & Tprd WA ] 27} 3 *ﬂ

7Pﬂl ! ‘%EEOIhEﬂ ol 7747t it

fu \_

71% 20109 ol =

3
£ HOARE HuHA 07 frAshs A b}E}”’E}
(Fig. 3). 2010 o= RCP 4.5} 8.5 Alute] 2.9]
A 247} 2661.19, 2686.22%F U= 2683.61E U<l 7]
TR tin] ot st EohE H3kE HolA|
ok, 2020t oll= HAH O & FAgt HgS

k. 2030EHiol= 7 Alvel e B 7|EEE o

H] gopg om 2040d ol e U F7ete AT
Hou, z+zk 249967, 247158 LR 7]FHE
] gt Ao 2 vrept,

T

Y o] A9 AnkH o2 sk 4
S e th(Fig, 3). 20104 o= 124,57, 123.79
EYUR 184,69=9¢ 7| W e thH] W A Y
ERl ot 2020t o= AL STk B B
o}, 2030 o= 20209 djol] w3} Algs] 5718
A, 20409 tholl= 2} 175,25, 246,99=UZ Al
2] 91 Zjo| & Hol7]|= ahA|qk Xt 2010 thol|
aff 21 o4 F7Fk= AR UERyT

GDP per household
million won/household

160
150
130
120
100
85
70
55
40

2010 2020 2030 2040 2050

-m. Low_GDP - BAU_GDP - High_GDP

Fig. 2. Area and GDP per household



0|0JZl - 0|52 - HhEt - HiXIst - MEjR - ZAH -

Ofol
0%
[T

57

Jou
r'E
tol

SI9F ALS] -

BHY QA4S T3 JPY BE Y oUx| A Hat olE 493

Heating degree days

degree days
2800

2700
2600
2600

2500
2400

2300
2010 2010s 2020s 2030s 2040s

-« 1cpd5 g 1cp85

Cooling degree days

degree days

2010 2010s 2020s 2030s 2040s

4 1cpdS @ rop8S

Fig. 3. Heating and cooling degree days
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Table 5. Heating and cooling degree days
Heating degree days Cooling degree days
RCP4.5 RCP 8.5 RCP4.5 RCP 8.5

2010 2683.614 2683.614 184.6967 184.6967
2015 2857.52 2961.766 169.3801 111.2978
2020 2517.607 2737.63 115.2845 67.4770
2025 2595.7 2562.858 164.6748 158.8397
2030 2748.824 2630.76 63.8663 191.1109
2035 2390.016 2558.748 273.6515 119.302
2040 2361.514 2342.493 218.4504 151.3942
2045 2534.906 2354.189 98.15979 255.0435
2050 2270.682 2257.399 2222176 320.0787




