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ABSTRACT KEYWORD
Purpose: It is intended to improve energy performance and thermal comfort by remodeling old apartments of 3&TE
installing external louvers. And it is intended to present design guideline of louvers for each apartment’s height. ;:S%?k
™ o

Method: Select one apartment in Seoul. One of the most vulnerable apartments is selected by reflecting the climate kol L 7|
oo

of Seoul. Using Ladybug, algorithms for each performance element of vertical and horizontal louvers were planned.  2oiayzi A

Through this, the cooling energy demand calculation and PMV were evaluated using EnergyPlus simulation. Result:

As a result of the simulation, it was found that the horizontal shade was superior to the vertical shade in terms of épartg‘elm
energy performance and thermal comfort. In addition, as a result of analyzing by building height, it was found to be Eftrgﬁofligaver
more effective in the case of high-rise areas. Cooling Energy
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Table 1. Range of Soeul’s Remodeling

General maintenance \ Customized Remodeling Increasing Households
Repaired Remodeling Entire Repaired Remodeling
Maintai I ¢ Improvement Improvement Performace
anmtain tmprovemen Performace + Extension + Increasing
Performance Performance + Extension Households
Maintenance/ N . ° o
Improvement
Structure Change x . ° °
Reconstruction of « o o o
Space
Range Dedicated Area N o o o
of Variaton
Remodeling Installation of « o o o
Parking lot
. Vertical x o o °
Extension -
Horizontal X X X °
Increasing Households x x x °
Main Target Unit/Building Unit/Building/Clsuter | Unit/Building/Clsuter Unit/Building/Clsuter
Low Cost Remodeling High Cost Remodeling
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Table 2. Site Introduction

Site Perspective / Site Plan

i
- =0
= : '
- \
,,"";/ \
f‘ - J G-Apartment
£
"
=
" ez

Address 1127 Dongil-ro, Nowon-gu, Seoul

Land Area 28,773m° | Total Floor ara | 87.483.83m
Unit Type 24.79m’ / 29.64m’ / 39.6m'
Households 1,395 Heating Method District Heating
Pitch of Building 45~58m Number of Floors 15F (41.30m)
(Source: Seoul Housing &Communities Corporation)[22]
Table 3. Ladybug Simulation’s Condition
Radiation Simulation Information
Analysis Period Jun. to Sep. |Climate Location Seoul
S alepes 20052014 | Climate Type TRY
Climate source Korea Meteorological Administration
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3719 104-253 10659 A5 7H gee9 47159 PMVE
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(Table 5. &11).
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Table 4. Radiation Simulation Result of Each Building

Radiation Simulation Result

101 IZZEE 102 I 'IIZZ:
Min 87.7 Max | 201.1 Min | 112.0 | Max | 2010

Avg | 1504 | Delt | 113.3 Avg | 168.6 | Delt 81.1
- Il?ZZZ - o

103 pe 104 -
N | . 5

Min | 94.7 Max | 200.2 Min | 60.7 Max 165.7
Avg | 159.4 | Delt | 105.6 Avg | 115.6 | Delt 105.0

: l o e

104 a0 sa0
a0 [ 105 i st

2| | | [ e | [ e
Min | 594 Max | 202.0 Min | 643 Max | 2024
Avg | 137.6 | Delt | 142.5 Avg | 147.7 | Delt 138.0
- e - e

10| IZZEE 107 IZZEE
i e e

Min | 51.2 Max | 169.5 Min | 95.1 Max | 2025

Avg | 111.8 | Delt | 118.8 Avg | 184.1 Delt 1073
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Table 5. Simulation Information

Cooling Energy Simulation Information

104-2 106
‘ =]
Analysis ;
Location a
- o
1
Orientation 340° 250°
Analysis Wall | 0.76
Period Jun to Sep.
Envelope
Performance| Roof | 0.484
Cooling Packged Terminal Air
type Conditioner(PTAC) Window| 3.1
S}-}f;ggg Angle 10°~40° Count of Shading | 1~5
PMV Calculation Information
Analysis #1 Window Side
Point
#2 Mid Side
Analysis ——t0¢
Period o o
08.05 Window Side PMV Result
104-2 106
Time 2.74 Time 2.9
Max Max
Value 09:00 Value 10:00
S}-}f;ggg Angle 10°~40° | Count of Shading 3
Control
Variables Met 1.1 Clo 0.6

Table 6. Horizontal Louver Angle Measure Method & Type Example

Horizontal louver Vertical louver

Type

Angle

Example| - == ==

T 22k o] Wil v 2] A 5-& w4517 $iske] 10°
~40° 7121 10° 7HA 0 2 24F A= 1~ 570712 Al & 20712 9]
RIS 41 =27 2712] G R dsto] oYz 5 S 4
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Table 7. Cooling Energy Simulation of each Louver

104-2 Building Cooling Energy Demand(KWh/m’a)

Level Horizontal louver Vertical louver

Top

Cooling Energy Demand Average | Cooling Energy Demand Average

10° 11.1 30° 9.92 10° | 11.54 | 30° | 10.98

20° | 1042 | 40° 9.64 20° 11.2 | 40° | 10.82

Mid

Cooling Energy Demand Average | Cooling Energy Demand Average

10° 10.9 30° 9.3 10° | 10.92 | 30° | 10.28

20° 9.96 | 40° 9 20° | 10.54 | 40° | 10.08
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Level Horizontal louver Vertical louver 42 %Oaigv_]]&]'/%] —E-@, @-Tq'
S ~ 29N BA5] Slote] £ AL PMVE A8
\ o} MV ARl L7jt 2978 £33t 2.0 Augle] 09)
75 tiF2 2 Abol gAY 5| =717 ¢hae ovlste ghelth
129150 ‘ R o] PMVEEE ouAdsits Al A #Ao=m AujofA

= Al oz 9 A7 A or
Cooling Energy Demand Average | Cooling Energy Demand Average PMVE Atots 917] 2]l ARl wref 1 22k gro] =t
10° | 10.84 | 30° 9.3 10° | 1094 | 30° | 10.34 .

20° | 99 | 40° | 9 | 20° | 1058 | 40° | 10.16 eFArge] A 2 AYE 2431 flsted AW S AH

106 Building Cooling Energ

'y Demand(kKWh/m’a)

7 7 22| PMV 2348 Aekg o8, PMVEEA A9 2o ¢

Level Horizontal louver Vertical louver A 7} 2 PMVZIo] 7F S=51 BA L= A HS (104-25%
: \ ~— - 09:00, 106% 10:00) 7] 24 &Yoot
i, — . )
. — Table 8. Average Cooling Energy Rate of Each Louver angle,
o Buiding Hight and Building Orientation
T
op — : — 1042 Building Cooling 106 Building Cooling
1
Cooling Energy Demand Average | Cooling Energy Demand Average I—I_f)‘lllevei Enagy Change Rate(’o) Encgy Chance Rate(o)
10° | 11.16 | 30° 9.96 10° | 11.52 | 30° | 1098 Angle Horizontal Vertical Horizontal Vertical
20° | 1042 | 40° | 9.7 | 20° | 1122| 40° | 10.84 louver louver louver louver
- 10° 8.3 4.6 8.5 56
‘ \\_
: 20° -13.9 -1.4 -14.6 -8.0
— Top
30° -18.0 9.3 -18.4 -10.0
Mid w»
- ‘ - 40° -20.3 -10.6 -20.5 -11.1
Cooling Energy Demand Average | Cooling Energy Demand Average
& “heigy v & Snesy v 10°| 99 98 143 1456
10° | 1046 | 30° 8.98 10° | 1042 | 30° 9.84
20° | 954 | 40° | 874 | 20° | 10.12 | 40° | 9.66 Mid 20°0 177 -12.9 21.8 -17.0
i
30° -23.1 -15.0 -26.4 -193
\ ¥ 40° -25.6 -16.7 284 -20.8
= 10° -10.4 9.6 -18.5 -192
Bottom| w©
- " ' - 20° -18.2 -12.6 -24.3 213
X R Bot
ling E A ling E D A
Cooling Energy Demand Average | Cooling Energy Demand Average 300 231 145 279 231
10° | 994 30° 8.8 10° 9.86 30° 9.38
200 | 924 | 40° | 86 | 200 | 96 | 40° | 92 > -160 293 244

Table 9. 104-2&106 Building PMV Analysis Result

104-2 Builing Indoor PMV Analysis

Level Horizontal louver Vertical louver
] —Y + PMY | T PMY
l3[|0< l3[|0<
2.60 2.60
2.20 2.20
1.80 1.80
e 1.40 ) ) &6 1.40
0.69 b6 oo 072 67 oo
0.60 0.60
-0.20 -0.20
TOp . -0.60 y H N gl .58 | j-5 -0.60
1.7 - I aple—— T T T [ ] " [ | | <100
10° 3ea 20° 3ea 30° 3ea 40° 3ea 10° 3ea 20° 3ea 30° 3ea 40° 3ea
Midside Window side Midside Window side
10° 0.69 10° 1.71 10° 0.72 10° 3.02
20° 0.66 20° 1.59 20° 0.69 20° 1.65
30° 0.64 30° 1.52 30° 0.67 30° 1.58
40° 0.63 40° 15 40° 0.66 40° 1.53
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104-2 Builing Indoor PMV Analysis

Level Horizontal louver Vertical louver
, | . , | |
} 1 1 MY b T PMV
3.00< 3.00<
2.60 2.60
2.20 2.20
1.80 1.80
069 0.66 063 063 i:: o 0,69 067 0.66 j::
0.60 0.60
0.20 0.20
-0.20 -0.20
Mid 162 149 143 4 O | | N EE WS | B B 560
T T <-ma—$—,—.—,—-—l—|— T T ‘ | | | <-1,00
10° 3ea 20° 3ea 30° 3ea 40° 3ea 10° 3ea 20° 3ea 30° 3ea 40° 3ea
Midside Window side Midside Window side
10° 0.69 10° 1.62 10° 0.71 10° 2.93
20° 0.66 20° 1.49 20° 0.69 20° 1.58
30° 063 30° 1.43 30° 0.67 30° 1.52
40° 0.63 40° 1.41 40° 0.66 40° 1.49
t . : | PMY t f J‘ PMY
3.00< 3.00<
2.60 2.60
2.20 2.20
1.80 1.80
069 066 0.64 063 o o 069 0.8 067 1.
0.60 0.60
0.20 0.20
-0.20 -0.20
-0.60 : 53 48 B W4 [ -0.60
Bottom 1.56 Loy 137 1.35 = =8 L5 NN |
<-1.00 + T 1 I <-1,00
10° 3ea 20° 3ea 30° 3ea 40° 3ea 10° 3ea 20° 3ea 30° 3ea 40° 3ea
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