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ABSTRACT KEYW ORD

Purpose: In this study, to improve the usability of the dynamic heat load analysis program in analyzing the energy ~S&F = e MTH
consumption of the residential apartment, we set up an analytical model simplification method that can easily generate the ;'TE?J, ;_1 ;l f— JHjl E‘JH:LM'EH
input file. Method: The applicability of the proposed simplified modeling method is verified by comparing with the ola J_ll:E.'°=-_' AOT g_x} %i?
detailed analysis model generation method. The applicability of the analysis of the apartment energy consumption
using the simplified model was verified by comparing with the actual energy consumption of real apartment complexes. ~ Unit Residence Plan
Result: The energy consumption of residence units are analyzed by a simplified model and a detailed model, and EmldmglEnergy Consumption Analysis
. . . I . . nergyplus program
compared with the actual. consumptlon of Resldence units in 'the (.:omplex. The energy ‘consumptlon of each line Input-file Generation Automation
composed of the same residence unit type was interpreted as a simplified model and a detailed model for each energy
source., and compar‘ed 'w1th the actual usage, MBE of electricity consun}ptlon was —9.3 and CVRMSE 2.3. good ACCEPTANCE INEO
analytical values within the range were shown, and for gas consumption MBE 2.3 and CVRMSE 8.1 showed Received Dec 3. 2017
satisfactory analytical values within the permissible range. In this study, We have created automatic input file  Final revision received Dec 18, 2017
generating program for Energyplus.and the program will be released through the Internet environment in the future. ~ Accepted Dec 23, 2017
more people can easily make input file in order to be able to derive the analytical result by using Energyplus
© 2017 KIEAE Journal
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Fig. 1. Concept of Simplification
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Table 2. Target redifence unit Analysis Condition

Sohe AA Wy Ao 24 Bl EA Q77 s et A
AHEF] Bl EE B8] & Aol A A& 230l ol AF
Ao 71F B4 o v wraE v, 27129l 47 B asht B A9
i E2= 44 200 22 Aoz BAHA.

- Condition

, Direcr Ex. wall : 0.34,
Wall U-value (w/m'K) Indirecr Ex. wall : 0.50

Window U-value (w/m’K 1.6
Window SHGC (-) 04
Air-infiltration (ACH) 1.5

Temperature Setting (°C) Heating : 20, Cooling 28

Heating(Gas boiler, %) : 85.0

Equipment Efficiency Cooling(EHP, COP) : 3.0

Operating rate (%/day) 50% /day (24 hour)

Analysis period Jan. 2014 ~ Dec. 2014

Korea Meteorological Administration

Weather Data Source (2014. Seoul hourly data)
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Fig. 2. Monthly Heating & Cooling Energy Consumption (Real vs.
Detail Model)
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Fig. 3. Monthly Heating & Cooling Energy Consumption (Real vs.
Detail Model)
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Table 4. Residence Unit Composition by Building

Building No. Unit Type (ea) sum
Type® | Type@ | Type® | Type® | (@)

A 22 16 - - 38

B - - 58 65 123

C - - 30 22 52
sum 22 16 88 87 213

Fig. 4. Target residence Complex plan
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Table 3. Results Comparison (Real data vs. Detail model result vs. Simple model result)

Category | month 1 2 3 4 5 6 7 8 9 10 11 12 sum. MBE |CVRMSE
Real cooling | 0.0 0.0 0.1 0.6 0.7 4.8 8.3 5.1 1.3 0.0 0.0 0.0 20.9 - -
heating | 31.6 | 26.1 18.2 44 0.0 0.0 0.0 0.3 0.0 2.6 11.5 314 1262 - -
Detail | cooling | 0.0 0.0 0.0 0.0 0.1 4.0 9.7 5.1 0.6 0.0 0.0 0.0 19.5 6.7 324
model | heating | 31.1 25.8 15.0 4.9 0.0 0.0 0.0 0.0 0.0 2.1 73 23.2 109.4 13.2 26.9
Simple | cooling | 0.0 0.0 0.0 0.0 0.1 3.1 8.1 4.1 0.4 0.0 0.0 0.0 15.8 323 38.8
model | heating | 32.8 | 27.3 16.5 6.2 0.0 0.0 0.0 0.0 0.0 34 8.7 24.7 119.6 5.4 21.7
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Table 5. Yearly Results Comparison by Unit Type (Real data vs.
3.2. 9AF &2 o4 A] }\]-_g_ BA Simple model result)
- = Building | Category Unit Type Electrocity Gas
Hl o A} 558 SR = A W AR A8 g 2 A West_type@ %66 a1
AA AL Hlol Bl = Al 2719} 7kA Aol thet 20144 1 Real West_type@D 67.7 118.7
2ol 4 129717)9] 97 3 Hlole s Bgatert. East type) | 678 1375
2 A 97 AR BRE 9] A B9 24 A A A i L2
ikl Type @9 AT AHEFE SR AH R b0 9 Simple West:type@ 85.1 127.1
k1l gy model East_type(D 83.9 134.7
East_type®@ 68.5 120.0
West_type® 188.6 391.9
40 Real West_type@ 278.8 530.9
35 € East_type@ 305.6 465.6
30 B East_type® 230.9 446.4
= 25 West_type® 215 355.5
= 20 Simple West_typed 256.1 510.7
g 15 model East_typed 275.6 484.8
10 East_type® 270.5 396.2
s ] I | West_type®) 94.4 182.8
SE S EEEEgEH8 8 S West_type@ 87.3 1323
. Real I Fast type® 823 1664
1 2 3 4 5 6 7 8 9 10 11 12 Stfype@ : :
month c East_type 99.2 206.4
B Base consumption _Elec. Base consumption _Gas ) West_type® 130.7 191.7
Ocooling W heating Simple West_type@ 88.1 138.2
model East_type@ 92.1 159.4
Fig. 5. Total Energy Consumption of Target Residence Unit East_type® 129.0 203.6
MBE 9.3 23
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Fig. 6. Results Comparison of Yearly Energy Consumption of Building A
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Table 6. Yearly Results Comparison by Building and Whole
Complex (Real data vs. Simple model result)
Real (MWh/yr.) Simple model (MWh/yr.) Error
Building Rate
Elec. | Gas sum | Elec. | Gas sum (%)
A 2433 | 4782 | 721.5 | 296.6 | 491.0 | 7875 9.1%
B 1004.0 | 1834.9 | 2838.9 | 1023.7 | 1747.2 | 2770.9 -24%
C 363.1 | 687.9 | 1051.0 | 4399 | 6929 | 11329 7.8%
sum | 1610.4 | 3001.0 | 4611.4 | 1760.2 | 2931.1 | 4691.3 1.7%
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Fig. 9. Results Comparison of Yearly Energy Consumption of
Whole Complex
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Table 7. Editable Input Parameter of Residence Unit Simple
model with Developed Program

Exterior Wall U-value (w/mK)

Exterior Window U-value (w/m'K)

Exterior Window Solar Heat Gain Coefficient (SHGC)
Air infiltration (ACH)

Exterior Wall Orientation (wall 1)

Unit Plan Width / Unit Plan Length (wall 1/wall 2)
Window area/Wall area (wall 1 / wall 2 / wall 3)
Efficiency of Heating & Cooling Equipment

Editable
Input
Parameter
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