KIEAE Journal, Vol. 17, No. 2, Apr. 2017, pp.29-34.

KIEAE Journal 8 4

Korea Institute of Ecological Architecture and Environment

AL ARC
Q\QG\G W‘C/\

\ &\

SSHAMCERY EA A 2F £8 MY FAof mE 01X 2HT EY B

The Reduction of Energy Consumption by the Exterior Horizontal Shading Device during Design for the
Retrofit of Public Buildings
AR AN E 5T A
Auh, Jin Sun” * Jang, Ji-Hoon" + Leigh, Seung-Bok™" * Kim, Byungseon Sean”"
* Dept. of Architectural Engineering, Yonesi Univ., South Korea (injs830@naver.com)

** Coauthor, Dept. of Architectural Engineering, Yonsei Univ., Korea
*** Corresponding author, Dept. of Architectural Engineering, Yonsei Univ., Korea (sean@yonsei.ac.kr)

ABSTRACT KEYW ORD

Purpose: Recently, significant heat loss through the window takes place in buildings. Nevertheless, there exists little ~ 2| E2 X
literature concerning the exterior horizontal shading devices and the design criteria are not clearly settled yet. Applying OlLix| x|at
the exterior horizontal shading devices is more efficient as compared to the interior shading devices in that solar Xpt A X| 7,‘8|
. . . . . . . o =2 =
radiation can be directly blocked before passing through the window or the envelope. The purpose of this study isto  ojj x| A|22|0| M
reduce the internal load by designing the exterior horizontal shading devices and verify the degree of reduction in
energy consumption. Method: This study aims to reduce energy consumption in cooling and heating through proposing ~ Retrofit )
. . . . . . [ Exterior horizontal shading device
proper length and shape of the exterior horizontal shading devices in public buildings. In the process, actual energy data Eneray consumption
and the Design Builder simulation program are utilized. In addition, economic aspect is considered to figure out the [ ength of shade
optimal length of the exterior horizontal shading devices that maximizes efficiency. Result: As a result, the proper  Energy simulation
length and shape of the exterior horizontal shading devices are provided as follows: 1) Energy consumption in cooling
and heating is minimized when the exterior horizontal shading devices are designed as 0.5m*2. 2) Electricity bill is the
. . . . . % . .. Received Nov 4, 2016
lowest when the exterior horizontal shading devices are designed as 3.3m*2. The gap between maximum and minimum . . .
L . o Final revision received Apr 12, 2017
electricity bill is about 7.8~14%. Accepted Apr 17, 2017
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Table 1. Simulation condition
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20105 o 477} Tefstet, Wetd £ AT ARE AR Total floor area(m) 563504

S Ao 2 sto] Bl ERTS S A9 0] o) 41 z}oF 23] o] Tf Construction Basement floor 1, Ground floor 4
o A7E Agson], oz Aujsel B FsAS AAS Floor heighi(m) 36

1 o]9} Bo] AAA B4 DAL, Window size(m) 23 18

Cooling temperature : 26

Indoor set point temperature(°C) Heating temperature - 20

‘Weather data Seoul, South Korea

Indoor illumination(Lux) 400

People : 0.11people/m’
Internal heat gain Lighting : 3.3w/m’
Equipment : 22w/m’

- HVAC system Packged Terminal Heat Pump
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84-50] et FEA9] SRk A, B s, A B9 AA,
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Table 2. Simulation cases

No |1 evigg s[lnn:]dmg sh:d%nmig)eﬁe(\)rii.ce Window performance
1 0.5 1
2 0.5 2
3 1 1
4 1 2
5 1.5 1
6 1.5 2
7 2 1
Clear glass 6mm
8 2 2
9 2.5 1
10 2.5 2
11 3 1
12 3 2
13 33 1
14 33 2

Table 3. The shape of exterior horizontal shading devices
Shape of shade

Name

The case of
exterior horizontal
device 1 installation

The case of
exterior horizontal
devices 2 installation
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Fig. 2. Comparison of solar radiation and Outside temperature
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Fig. 3. Comparison of minimum and maximum solar radiation
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Table 4. Comparison of cooling and heating energy consumption

L Heating energy | Cooling energy Coohnglgltleergy

No. Division consu‘l)a:llon con[sl?‘l%)]tlon ::)Illlg(l'ast to
base [%]

1 Base model 126365.3 62788.4 -

2 0.5m 129520.8 59269.3 -5.6

3 0.5m x 2EA 131039.5 56283.7 -104

4 Im 131025.5 56375.1 -10.2

5 Im x 2EA 135636.9 55498.2 -11.6

6 1.5m 133634.2 55611.1 -11.4

7 1.5m x 2EA 137964.5 55342.8 -134

8 2m 135738.0 55370.8 -11.8

9 2m x 2EA 139067.4 55282.6 -12.0

10 2.5m 137230.0 55278.1 -12.0

11 2.5m x 2EA 139698.7 55243.1 -12.0

12 3m 138207.8 55231.5 -12.0

13 3m x 2EA 140123.8 55213.1 -12.0

14 3.3m 138630.3 55216.0 -12.1

15 3.3m x 2EA 140319.9 55193.1 -12.1
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Fig. 4. Comparison of cooling and heating energy consumption
according to cases
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consumption cost

A + COP + 3.6 x 186

- A : Cooling load per unit area [kWh]

- COP : Air-conditioner COP

- 3.6 : Electric caloric value [M]/kWh]

- 2,150 : Electric scale factor [kcal/kWh]

- 186 : Electric charge unit price [Won/kWh]

Fig. 6. Flow chart of cooling energy economic calculation
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