KJCEM 20. 2. 053~059 www.kicem.or.kr (pISSN 2005-6095 / eISSN 2465-9703)
March 31, 2019 http://dx.doi.org/10.6106/KJCEM.2019.20.2.053

ZEM AR TIE MAAE +=Z22] oLX] AIEE =40
CHst 7|=21+

o
=
1%

SR TR

A Preliminary Study on Energy Consumption Analysis in Storage Space for Exhibition
Facility by using Absorption Material
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“Department of Architecture and Architectural Engineering, Yonsei University
& Department of Civil and Environmental Engineering, University of Michigan

Abstract : As solve the shortage problems of storage space for exhibition facilities, the South Korean government is
establishing plans to expand storage space for exhibition facilities, From a medium— to long—term perspective, an
energy—efficient storage space for exhibition facility is needed to implement efficient state budget execution and achieve
national greenhouse gas reduction goals, In this regard, this study analyzed the energy consumption of storage space
for exhibition facilities according to the use of absorption materials, To this end, a case study was conducted on 12
storage spaces for exhibition facilities in South Korea, Compared to the storage space using the absorption material,
the storage space without using the absorption material showed an increase in HVAC system operation time by 47.50%
during summer periods and 58.85% in non—summer periods. In particular, the analysis found that in the case of
storage for ‘H’ exhibition facility, the energy cost was reduced by 2,721,700 won/year after remodeling work using the
absorption material, It is expected that the findings of this study can help the government and the person in charge
from construction companies to construct energy—efficient storage space room for exhibition facilities,
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Table 1. Temperature and humidity standards for storage space for

exhibition
@ Cho (2011) - Kim (1996) Lim(1999)
ass
Temperature(C) | Humidity(%) | Temperature(‘C) | Humidity(%)
Metal 18-22 40-50 18-20 40
Togiryu 18-22 40-60 20-22 40-60
Stone 18-22 40-60 20-22 40-60
Glass, Jade 18-22 40-60 - -
Paintings and | 4855 50-60 - -
calligraphic works
Textiles 18-22 50-60 22 60
Wood products 18-22 50—-60 - -
Bone and shell 18-22 50—-60 - -
Lacquer 18-22 60-70 16-25 66-75
Accessories
322 x&7|s
T 57] $oll RERIE #5719 & Yvlete
RORA, AddigEs 54 2exoA 7] Fof 23]
o Ql= $%719) kS T ufje] LxolA] thy|t ERke 4
e A 57199 HIE WEEE AP gholt, o=
olal, dAstl 5710l B B 257t e E

o

Eu)

i
b fir

jEY 1=
Ao}, L7} FE4E trolrle, waba A4
O 1

AAIE Y s EE e - Ao 29 3 Al



N
S
rlo
o
m
]
X
£

A1 A 7l SHCHA, 200
T, HAIA e 4% e
& Az} lsjol, 4431 o kel
Bl 2 98 Yorie ‘-
T, W2 (Table DO AAIBRE vek 2o, HA
YT £ - 2] S0 w2t 0~T50E RA19)
of @E}(Cho, 2011; MCS, 1996; Lim, 1999).

4. 2L MAIAIM S3T0] CHEt A58
OLAX| AR EE E A

ST CHEHEA ThA MY
S AN 4ol that B Sast] Sistol, 2

QAT BT A B Theo] Flzom At A

A BT AN 4TS B0, A

3 e s, AN T g

9 ofu]x] AFgES BAIsHrE

33, IH oI £9sls 2 AL g, A7l

4.1 =L TAIAE

SRR U B S Sl B A
Z221q10] 0] W JﬂLaTzﬂoﬂ EE]—E]— eplE 9 Fe At

gepich, ofo] ujel, £ g A Sae] Hel]
2 9 B s Slstel, AR elA gske
) nlghs BT R skt B4, 4]

oA Logsh w9 vlsa FolA, 4ogae] g
A4S SIak B27] FFEARE dlolel} 1 gl 127)
The BT o ® ARSI AR, HAAA Some] ot
2RI 257 Mg 0l T2 o] M B
Slsted, H RAAY TS EATROR AAsent,
A S AR S S AR, ol
Z57) AR 5 o o X] ALgeE HlolEl

42 ZM Uy ™AANE =Z300| tiet A=EE
=M

421 MAIAE £F110| ORZxl AL $ig

AAAE 3] viAls S WAEA Y 7e
g opzel, el HatEe e - AR feE WAls
= 7ls& alior Atk thAl WA, AN AL
TR Al i) 2ot SEE e 28sk=
ST 25715S A 58l 254 ALY

R 20715 4 4 Sl 1 S

—_

A A et

hé  szmrsmeists =27 M0 H2s 20193 38

Table 2. Interior building materials by storage space for exhibition

Exhibi Interior building materials
tion Ceiling Wall Floor
A Humidity control panel | Humidity control panel Beech
B Humidity control panel | Humidity control panel Beech
C Humidity control panel | Humidity control panel Beech
D Humidity control panel | Humidity control panel Beech

Paulownia /
Beech / Urethane

Paulownia / Korean
paper / Humidity

Paulownia / Korean
E |paper / Humidity control

panel control panel epoxy
Humidity control panel | Humidity control panel Maple tree
G Humidity control panel | Humidity control panel Beech
H Pau\owma / Sound Paulownia / Paint Paulownfa,
absorption tex Deluxe tile
| Tex Paint Deco tiles
J Paulownia Paulownia Paulownia
K Paulownia / Paint Paulownia / Paint ) Beech /
Reinforced floor
L Natural paint Natural paint Beech
e BN S APFEE 755 s o
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Table 3. Temperature and humanity management status by storage space for exhibition

ro
~
P
re
-+

A 3,899 20+4 40-70 20 0
B 11,042 20*+4 40-60 4 0
C 1,890 20+4 50-60 12 (summer), 4 (other) 0
D 1,739 20+4 40-60 24 0
E 1,707 20+5 40-50 4 0
F 1,263 20+4 40-60 24 0
G 2517 20+4 40-60 24 0
H 878 20+4 50—-60 24 X
I 2,539 20+4 50-60 24 X
J 1,290 20+4 40-60 22 X

1,114 20+4 50-60 24 X
L 3,216 20+4 50-60 24 X
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Table 4. Analysis results of annual energy cost reduction by using
humidity control panel

Class Detailed explanation
Exhibition H’
Area of storage space for exhibition 878m?
) - ' Paulownia / Sound
Interior building materials . )
absorption tex / paint
Temperature 20*t4C
Before Humidity 50-60%
remodelin ) . .
g Operating hour of air conditioning
system for daily constant temperature 24 hours/day
and humidity (hours/day)
Energy cost 483,720 Won/month
Interior building materials Humidity control panel
Temperature 20*t4C
alt — [
After Humidity 50—-60%
remodeling |  Operating hour of air conditioning
system for daily constant temperature 2—10 hours/day
and humidity (hours/day)
Energy cost 211,550 Won/month

Annual energy cost reduction

2,721,700 Won/month
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