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ABSTRACT KEYW ORD
ol HEM

Purpose: Recently, existing development energy simulation tools are too complicate that they has a poor O X| A|E2|0|M
accessibility of non-experts and cannot consider yearly variation of building materials. So, the purpose of this study g %P
is developing the simple energy analysis methodology that considering user-friendly methods and yearly variation Ar8AHE 2l
of housing facilities for the simple energy simulation. Method: The process of this study follow next steps: (1) Select Regression analysis
standard models of housing facilities for regression analysis and the energy simulation. (2) Deduct regression  Energy simulation
equation based on simulation results. (3) Analysis the thermal insulation performance of the exterior wall according ~ Yearly variation
to yearly variation. (4) Analysis and apply the thermal insulation standard according to constructed year. (5) User-friendly
Develop the simple heating & cooling load analysis methodology considering with yearly variation of exterior wall.
Result: As a result, the analysis methodology developed in this study simplify the input-data of energy simulation
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Table 1. Standard model area
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Type A Type B Type C
Floor area(m’) 59 84 130
Exterior wallgdlrect) 272 3754 46.86

area(m®) ) ) )
Exterior wall(lndlrect)

arca(m?) 33.25 3235 31.48

Height(m) 24
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Thermal transmittance
Number | Region  [Floor area(m?| Direction(*) [  Exterior Exterior . Window ratio|
N - Window [Exterior door
wall(direct) | wall(indirect)
1 Central 59 0 Levell Levell Levell Level1 0.29
2 Central 59 0 Level2 Level2 Level2 Level2 0.29
3 Central 59 0 Level3 Level3 Level3 Level3 0.29
4 Central 59 0 Level4 Level4 Level4 Level4 0.29
5 Central 59 45 Levell Levell Levell Levell 0.29
6 Central 59 45 Level2 Level2 Level2 Level2 0.29
7 Central 59 45 Level3 Level3 Level3 Level3 0.29
8 Central 59 45 Level4 Level4 Level4 Level4 0.29
9 Central 59 90 Levell Levell Levell Levell 0.29
10 Central 59 90 Level2 Level2 Level2 Level2 0.29
11 Central 59 90 Level3 Level3 Level3 Level3 0.29
12 Central 59 90 Level4 Level4 Level4 Level4 0.29
13 Central 59 135 Levell Levell Levell Levell 0.29
14 Central 59 135 Level2 Level2 Level2 Level2 0.29
15 Central 59 135 Level3 Level3 Level3 Level3 0.29
16 Central 59 135 Level4 Level4 Level4 Level4 0.29
17 Central 59 180 Levell Levell Levell Level1 0.29
18 Central 59 180 Level2 Level2 Level2 Level2 0.29
19 Central 59 180 Level3 Level3 Level3 Level3 0.29
20 Central 59 180 Level4 Level4 Level4 Level4 0.29
21 Central 59 225 Levell Levell Levell Levell 0.29
22 Central 59 225 Level2 Level2 Level2 Level2 0.29
23 Central 59 225 Level3 Level3 Level3 Level3 0.29
24 Central 59 225 Level4 Level4 Level4 Level4 0.29
25 Central 59 270 Levell Levell Levell Level1 0.29
26 Central 59 270 Level2 Level2 Level2 Level2 0.29
27 Central 59 270 Level3 Level3 Level3 Level3 0.29
28 Central 59 270 Leveld Leveld Leveld Level4 0.29
29 Central 59 315 Levell Levell Levell Levell 0.29
30 Central 59 315 Level2 Level2 Level2 Level2 0.29
31 Central 59 315 Level3 Level3 Level3 Level3 0.29
32 Central 59 315 Level4 Level4 Level4 Leveld 0.29
Fjgure 1. Sample of simulation case(Type A, Central)
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Table 2. Thermal transmittance list

District Factor Levell | Level2 | Level3 | Level4
Exterior wall(direct) 0.36 0.29 0.22 0.14
Central Exterior wall(indirect) 0.49 0.39 0.29 0.20
Window 2.10 1.80 1.40 1.30
Exterior door 2.80 2.70 1.80 1.70
Exterior wall(direct) 0.45 0.37 0.29 0.22
Southern Exterior wall(indirect) 0.63 0.52 0.41 0.29
Window 2.40 2.10 1.80 1.40
Exterior door 3.10 2.70 1.80 1.70
Exterior wall(direct) 0.58 0.48 0.39 0.29
Teju Exterior wall(indirect) 0.85 0.70 0.55 0.41
Window 3.10 2.40 2.10 1.80
Exterior door 3.70 2.70 1.80 1.70
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Table 4. Thermal transmittance of exterior wall by year (kcal/m*h )

1979 1980 1984 1987
Central 0.5
0.5
Southem 09 0.5 0.65
Jeju 1.0 1.0

Table 5. Thermal transmittance of exterior wall(direct) by year (W/m’k)

2008 2010 2013 2015 2017

Central 0.470 0.360 0270 0210 0210
Southern 0.580 0450 0.340 0.260 0.260
Jeju 0.760 0.580 0.440 0360 0.360
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]

:'Thermal transmittance
b Past standard

Yearly variation
value
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Window ratio

Current standard valus

on equation module

Heating &
Cooling load
based
Past standard

Heating &
Cooling load
considering
Deterioration

Heating &L
Ceooling load
based
Current standard

Figure 3. Simulation algorithm

6.2. ABAolA 4

6. 17804 AR LA EE ol §3te] B0l i S5t
gom, ZBAEE 200890121 HY S v, AFH 02 9
Aol A S Hlol el Table 67} 2T}, 2BAE 7% A
FE2 20089 FHAN 715 Agstglon], @AV 7%
TREL 20189 FEAY 1F2 A8ttt w5 U
sol W2 A A QS B9 ANH AUwstE 1

2ok o o] A¥FE AETEL =t 2

- €171l 235k o9 o] FXF-E(W/m’k): k-2 20081
SEAT] &7l A wste oo UFRE 0.47& A
gatglon, AIMAE x3e 20189 7|F o= 10W0] A
Ao 8 7F5te] 102 ARSI ofof wet, 0.47 X
P20 £ 0792, FANSE 1 o)7]o) A ek
o1 o] AEF-&2 0.790]ch

- 9)71el A HetE o9 O] EEFE(W/m’k): e A3



= AN
HES - O4BE -

LA . MRS

oo

St -9 FdshH, kit 2008 FHAC] 9] 7]of 7t
Adste ¥ R-E 0.645 AH&ststt. ofof wf
0.64 x "02x10= 1 08 2, A dwsts 13t 9]0 A
A= 99 o] A¥-F-&2 1.08°].

Table 6. Input data

Past Yearly Current
standard variation standard
value value value
Region Central
Constructed year 2008
Direction(°) 180
Floor area(m?) 59
Window ratio 029
Exterior wall(direct)
Thermal transmittance 047 0.79 021
(W/m’K)
Exterior wall(indirect)
Thermal transmittance 0.64 1.08 0.26
(W/m’K)
Window Thermal 3 12
transmittance (W/m?K) ’
Exterior door
Thermal transmittance 3 12
(W/m’K)
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Table 7. Simulation result(MWh)

Heatin% & Heatin% & Heatin% &
oad oad

Cooling Cooling Cooling load

(Past standard) | (Yearly variation) | (Current standar
Heating load 1.937 2921 0932
Cooling load 2.787 2913 2674
Total 4724 5.840 3.606
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Table 8. Heating & Cooling load rate of change

Past standard
to Yearly variation
(Rate of increase)

Yearly variation
to Current standard
(Rate of decrease)

Type A 2% 38%

Type B 15% 30%

Type C 11% 22%
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