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ABSTRACT KEYW ORD

Due to the Climate change and resource shortage by global warming, various problems are rising and getting worse ~ A= Z0f| 4 X,
around the world. Many countries are doing the considerable efforts to reduce greenhouse gas emissions. The JE.JElE'.:%_'Eo',
government of South Korea also plans to decrease greenhouse gas emission, the various pilot projects are underway, ?’Egk‘_:}b A
which includes obligation of energy efficiency Ist rating and greenhouse gas target management system of public I&alo
buildings. In particular, luxurious government office buildings and energy-wasting public building have issued and  Building energy,

emerged as a social problem. Energy efficiency improvement of the existing public office buildings are becoming an ~ Green remodeling,
Quanification,

important issue recently. . -
Simulation

This study is proposed the step-by-step energy improvement model according to the building energy efficiency rate
in order to reduce the energy consumption. To attain this end, I set up a base model by analyzing the current
architectural conditions of the existing public office buildings and grasped the specific properties of building energy
consumption through energy simulations. Furthermore, I suggested phased reduction prototypes for the reduction

target of energy consumption by applying the methods of the zero energy building plan. ACCEPTANCE INFO

This study is expecting that prototypes would give directions when it comes to planning the implementation policy
of phased building plan factors, according the building energy consumption reduction goal in the existing public office ~ Received September 29, 2014
buildi hich th biect of buildi ¢ ¢ t " Final revision received December 16, 2014
uildings which are the subject of building energy target management system. Accepted December 18, 2014
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Fig 1. Compare Energy Savings according to the Natural Light
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Fig 2 Compare Energy Savings according to the Natural Ventilation
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Table 3 Set up Heat Insulation Property Application Standard
Unit : kecal/m*h-°C

Division | External Wall Roof Lowest Floor | Window
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Fig 3. Compare Energy Savings according to the Heat Insulation Property
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Fig 4. Compare Energy Savings according to the SHGC
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Table 4. Airtightness Standards

Division Confidential Criterial Remark
Basic Standard 5.0 ACH50 or less
Energy Saving Building [3.0 ACH50 or less Recommendations
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Fig 5. Compare Energy Savings according to the Airtightness
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Table 5. Specific Technical Elements Energy Savings and Reduction Rate
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Table 6. Separated by Applying Energy Saving Elements

Division Energy-Saving Elements
SBD -

A Type Light Plan

B Type A Type +  Window/Wall Ratio

C Type B Type + Natural Light Plan

D Type C Type +  Insulation

E Type D Type + SHGC

F Type E Type + AHU Plan

G Type F Type +  Confidential

H Type G Type + Heat Recovery

I Type H Type + Natural Ventilation

J Type I Type +  Geothermal System

K Type J Type +  Photovoltaic System (Roof)

L Type K Type +  Photovoltaic System (Public Space)
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Table 7. Improving Building Energy Efficiency Rating 4 Rating

Type | Energy-Saving Elements | kWh/m'yr E“e"v’yRaEi‘lfgie"cy
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Table 8. Improving Building Energy

Efficiency Rating 3 Rating

Type Energy-Saving Elements kWh/m'*yr veyey STy
Rating
B Type | A Type + W/W Ratio 409.8 4 Rating
C Type | B Type + Natural Light 389.9
D Type | C Type + Insulation 3724 3 Rating
E Type | D Type + SHGC 357.2
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s s Type Energy-Saving Elements kWh/m'*yr EnergaaﬁEiI‘lﬁcwncy
10 B B - 0% 2
389.9 . . .
H HE N B B B om B m "oy I Type | H Type + Natural Ventilation | 330.2 2 Rating
30 - L
ém | e o é J Type | T Type + Geothermal System | 279.1 1 Rating
g e N BN | "3
: 20 U g e i — -30% ;
s 150 - 0% ¢
0 - A A A0 diH] 41%0] AHES Uetdie Aos #4
? o o, A an] Ho 271739 88e 71L& 5t AE5=o
0 -70%
SED Alype Biype Chype  DType  ETvpe Flype  Glype  Hlype Type Lﬂ Z] g%%:]—;{- 1%% 7]% ] SOOkWh/m yr Zr__%% _('_DI_Z o 1] _/-._i.é]i]:]-

Fig 16. [T Type] of Energy Saving Rate Compared
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Fig 17. [I Type] Specific elements Energy Saving Rate

Table 9. Improving Building Energy Efficiency Rating 2 Rating

Type Energy-Saving Elements kWh/m*yr EnergyRa]tE_ﬂimency
ing
E Type | D Type + SHGC 3572 3 Rating
F Type | E Type + AHU Plan 3482
G Type | F Type + Confidential 341.6 )
2 Rating
H Type | G Type + Heat Recovery 3355
I Type | H Type + Natural Ventilation| 330.2
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Table 11. Improving Building Energy Efficiency Rating [l Rating+
Free Power]

Type Energy-Saving Elements | kWh/m-yr | F0erey Bificiency
2
J Type | I Type + Geothermal System | 279.1 1 Rating
Photovoltaic System
KT JT + 240.7
ype ype (Roof) 1 Rating
Photovoltaic System (Free Power)
L Type |K Type + (Public Space) 215.1
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Table 12. According to the TYPE of Energy Simulation Result
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L. . Building Energy Simulation Output Data
Di Energy-S El ts
vision Emeg e Division Lighting | Heating | Cooling Fan DWH Sum
SBD - @ | Consumption 168.7 66.3 42.6 223 6.6 306.5
@ Consumption 150 67.3 40.4 223 6.6 286.6
A Type Light Plan @ Reduction 18.7 -1 22 - - 19.9
| Ratin ® Sving Rate 11% 2% 5% 0% 0% 6%
¢ @® | Consumption 150.3 65.2 36.1 223 6.6 280.5
B Type | [/ Type] Energy W/W Ratio @ | Reduction 184 11 6.5 - . 260
Saving Elements
® Sving Rate 11% 2% 15% 0% 0% 8%
(B Type] E N | @ | Consumption 150.3 41.5 44.7 223 6.6 265.4
ype] Energy atural :
C Type Saving Elements + Light @ Re?ductlon 184 24.8 - 21 - - 41.1
©) Sving Rate 11% 37% -5% 0% 0% 13%
CT E @ Consumption 150.3 354 44.1 223 6.6 258.7
2 Rating | D Type [Smgge]]ae;:ﬁz + Insulation @ | Reduction 184 | 309 | -5 - ; 478
® Sving Rate 11% 47% -4% 0% 0% 16%
@ | Consumption 113.7 324 44.8 223 6.6 219.8
E Type | (D Type] Energy SHGC @ | Reduction 55 39 | T2 - . 86.7
Saving Elements
® Sving Rate 33% 51% -5% 0% 0% 28%
[E Type] E Ventilafi @ | Consumption 113.7 327 28.9 22.3 6.6 204.2
ype] Energy entilation : - ;
F Type Saving Elements + Plan @ Re.:ductlon 55 33.6 13.7 102.3
©) Sving Rate 33% 51% 32% 0% 0% 33%
@ | Consumption 113.7 32.7 289 223 6.6 204.2
G Type | [F Topel Energy ok qenial @ | Reduction 55 336 137 - ; 1023
Saving Elements
3 Ratin ® Sving Rate 33% 51% 32% 0% 0% 33%
o @ | Consumption 113.7 333 29.3 16.0 6.6 198.9
H Type | (G Type] Energy Heat @ | Reduction 55 33 133 6.3 B 107.6
Saving Elements Recovery ;
® Sving Rate 33% 50% 31% 28% 0% 35%
[H Type] B N ) @ Consumption 113.7 34.1 299 5.6 6.6 189.9
ype] Energy atural : -
I Type Saving Elements + Ventilation @ Re?ductlon 55 322 12.7 16.7 116.6
® Sving Rate 33% 49% 30% 75% 0% 38%
@® | Consumption 113.7 34.1 29.9 5.6 6.6 189.9
4 Rating | I T (I Type] Enerey | Geothermal System | @ |  Reduction 55 322 27 | 167 “ T 66
S ype Saving Elements Y ; : : ; :
® Sving Rate 33% 49% 30% 75% 0% 38%
U Type] E - taic S @ | Consumption 113.7 34.1 29.9 5.6 0.5 183.8
ype] Energy otovoltaic System :
K Type Saving Elements + (Roof) @ Re?ductlon 55 322 12.7 16.7 6.1 122.7
5 Ratin ©) Sving Rate 33% 49% 30% 75% 92% 40%
J K Type] B Ph Haic S @ Consumption 113.7 34.1 299 5.6 0.5 183.8
ype] Energy otovoltaic System :
L Type Saving Elements (Public Space) @ Rc?ductlon 55 322 12.7 16.7 6.1 122.7
©) Sving Rate 33% 49% 30% 75% 92% 40%

¥ @ Consumption(kWh/m*yr) : Per Unit Building Energy Consumption,
(® Saving Rate(%) : Per Unit Building Energy Saving Rate

72 KIEAE Journal, Vol. 14, No. 6, Dec. 2014

@ Reduction(kWh/m*yr) : Per Unit Building Energy Reduction,
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