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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
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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




