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ABSTRACT KEYW ORD
Purpose: The study analyzes office buildings and surrounding roads located in Teheran-ro, where remodeling is Légtéioﬂ HA 228
=
nl

expected. The optimum size of office buildings is derived for each road width. It is intended to predict the energy P|mey

consumption of heating and cooling loads in office buildings and to present guidelines for design that can save o mjAsig

energy in the initial design stage for remodeling. Method: This study classified roads in Gangnam-gu with

Teheran-ro at the center according to the hierarchy of roads specified in the Building Act. Cases by road width were ~ Cooling 'and Heating Energy Consumption
selected according to classification and the average volume of office buildings located on the road was derived. The Egamdoz\éll?r:g

office building with the derived volume was simulated by changing the width of the road. Design Builder, a  (¢fice Building

building energy analysis program, was selected as a simulation tool for analysis of heating and cooling loads

according to road width and size. Result: When designed as the largest size in the volume allowed by the law, ACCEPTANCE INFO

heating and cooling load per area are advantageous. In the initial design phase, more granular research is required ~ Received May. 11, 2020

by applying a variety of variables that affect energy savings. Final revision received Aug. 24, 2020
Y applying ty gy g Accepted Aug. 26, 2020
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Table. 1. Categorized by Road Scale at Gangnam-gu

Scale Case in
Name
Traffic Lane | Classification | Road Width | Gangnam-gu
N class 1 70m~ N
Gwang-ro Both-way Teheran-ro
(k) 2-10 Lane class 2 50~70m (50m)
class 3 40~50m
" class 1 35~40m "
Dae-ro Both-way Nonhyeon-ro
(KEE) 6 Lane class 2 30~35m (35m)
class 3 25~30m
o Both class 1 20~25m Seoll
ung-ro oth-way eolleung-ro
(E&) 4 Lane class 2 15~20m (25m)
class 3 12~15m
S N class 1 10~12m
0-10 Both-way
(1) 2 Lane class 2 8~10m -
class 3 ~8m

Table. 2. Establishment of Olffice Building Size by Road Width

Road Width 25m 3Sm 50m
Road Name Seolleung-ro Nonhyeon-ro Teheran-ro
Building Type Office Building
Fgﬁfiﬁea 250m° 450m’ 6501
Length to L1
Width Ratio
Height 60m(15F) 72m(18F) 88m(22F)
Volume 15,000m* 32,400m? 57,200m?
Table. 3. Architectural Regulations
Road Width Site BCR* | FAR** | Height
25m Along the Arterial Road 60% 800% 110m
(Seolleung-r0) | Residential Area 50% | 250% | 55m
35m Along the Arterial Road 60% 800% 110m
(Nonhyeon-ro) Residential Area 50% 250% 55m
S0m Along the Arterial Road 60% 800% 110m
(Teheran-ro)

*BCR: Building Coverage Ratio **FAR: Floor Area Ratio
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35m B2 2 V4~V8, 50m =2 Z22 V7~V1le]| ZF k& Z ¥
QumArlgo] JF02 & 4t} Table. 4. W VIR(Volume
Increase Ratio)' 2 o R @} 27 1 1 B o] A4 Zh-& v 3t
o2 & AA diH] F7} &S ou| gt

Table. 4. Volumetric Establishment according to Road Width

Model V?I'n“;)“e VIR (%) | o (oot | Topical Bor| proors ufidios,
VI | 3400 - 850 65 3 5
v2 | 9200  +271% | 2300 164 14 56
V3 | 15000  +163% | 3,750 250 15 60
V4 | 20800  +139% | 5200 325 16 64
Vs | 26600  +128% | 6,650 391 17 68
V6 | 32400  +122% | 8,100 450 18 n
V7 | 40600  +125% | 10,150 534 19 76
V8 | 48,800  +120% | 12,200 610 20 80
V9 | 57,000  +117% | 14,250 678 21 84
VIO | 65200 | +114% | 16300 740 288
VIL | 73400 +113% | 18350 797 B ®

*VIR: Volume Increase Ratio(V(n+1)/Vn)
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Table. 5. Simulation Data Settings

Location SEOUL Weather data | SEOUL
Activity Generic HVAC VAV
Template Office Area Template
Office |y gy | LIEME gt oon
Factor Equipment Energy
111 :00~19:
Occupancy 0 , Building 07:00~19:0
people/m . 0
; Operation .
Infiltration . (Holiday
0.7ac/h Time .
Constant rate Exclusion)
Setpoint Heating o o Cooling . .
Cn2cC Cr28C
Temperatures | /Set Back 2Lz /Set Back 24028
Tralfsfnl'lstsion 056
Glazing Total Solar U-Value |1.50W/m"“K
.. 0.69 (SHGC)
Transmission
External Wall| 0.21W/m"K .
U- Ground Floor [0.18W/m'"-K
Window/Door| 1.50W/m"-K
Value
Roof 0.22W/m"K | Internal Floor |0.81W/m’"-K

Surrounding Buildings

Convective Heat Transfer Coefficient

19.87W/m'-K

Radiative Heat Transfer Coefficient

5.13W/m" K

s s [ G b [ it G50 [oopins

Fig. 7. Model Layout for Simulation
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Table. 6. Heating and Cooling Energy Consumption per Road Width [kWh]
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Road

Vi

V2

V3

£ V5 V6

Width| H&C Con. | /m? | /m? | H&C Con.

/m?

/m?

H&C Con. | /m?

/m?

H&C Con. | /m? | /m? | H&C Con. | /m? | /m? | H&C Con. | /m? | /m?

25m | 135,691 |159.6| 39.9 | 316,322

137.5

34.4

494,270 |131.8

33.0

650,016 [125.0| 31.3 | 828,786 [124.6| 31.2 | 991,967 |122.5| 30.6

35m | 132,648 |156.1| 39.0 | 305,302

132.7

33.2

472,362 |126.0

315

628,157 [120.8| 30.2 | 800,269 [120.3] 30.1 | 958,601 |118.3| 29.6

50m | 130,398 |153.4| 38.4 | 293,969

127.8

32.0

454,180 |121.1

30.3

604,861 [116.3|29.1 | 766,454 |115.3]| 28.8 | 919,822 |113.6| 28.4

Road

V7

Vs

V9

V10 Vil

Width| H&C Con. | /m? | /m?

H&C Con.

/m

/m?

H&C Con. | /m?

/m?

H&C Con. | /m? | /m? | H&C Con. | /m? | /m?

25m |1,219,195|120.1| 30.0 |1,445,688

118.5

29.6

1,668,331 |117.1

29.3

1,891,066 |116.0| 29.0 | 2,114,129 |115.2| 28.8 | * H&C Con.:

35m (1,182,850(116.5| 29.1 |1,405,426

115.2

28.8

1,622,727 |113.9

285

Heating&Cooling
1,841,580 (113.0| 28.2 | 2,061,238 |112.3| 28.1 Energy Consumption

50m (1,135225111.8| 28.0 1,350,173

110.7

27.7

1,562,914 |109.7

274

1,777,921 (109.1| 27.3 | 1,990,837 [108.5| 27.1
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Table. 7. Increase of Heating and Cooling Energy Consumption by
building Size and Width of Road

Model Volume |Total Area| 25m Road | 35Sm Road | 50m Road
V1-V2 271% 271% 235% 232% 227%
V2-V3 163% 163% 155% 155% 154%
V3-V4 139% 139% 131% 133% 133%
V4-V5 128% 128% 127% 127% 127%
V5-Vo6 122% 122% 119% 120% 120%
V6-V7 125% 125% 123% 123% 123%
V7-V8 120% 120% 118% 119% 119%
V8-V9 117% 117% 115% 115% 116%
V9-V10 114% 114% 113% 114% 114%

V10-V11 113% 113% 112% 112% 112%

Road Width —e—25m -4 -35m 50m

160

150

140

130

120

Heating & Cooling Energy Consumption [kWh/m?]

Al V2 V3 V4 V5 V6 V7 \%:] V9 V10 V11
Fig. 9. Heating and Cooling Energy Consumption per ni [kWh/m?]
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Fig. 10. Cooling Energy Consumption per m [kWh/m?]
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