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A Basic Study on Energy Saving of University Library
- About ‘H’ University Building located in Sejong City -
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Abstract

It is difficult to apply a design standard uniformly to university buildings because various education courses are conducted.
However, a design guideline for saving energy is necessary in order to prepare for low-energy days.

A library in any university is one of the buildings that a lot of people use and most of the energy is spent. Therefore, the
investigation on the energy savings of library facilities is very important and urgent.

This study finally presents the design guideline of those facilities for low-energy. In this paper, the trend of space layout,
utilization schedule and performance of materials are investigated, and the impact on energy savings and effective energy
saving strategies are analyzed and illustrated by energy simulation.

As a result of energy analysis from the case of 'H’ university, it is confirmed that the utilization schedule effects mostly to

energy consumption and the layout and orientation of the rooms in the library are the major parameters. Among the

investigated saving strategies, green roofs are found as the most effective part for heating energy savings, and outdoor air

cooling is known as the most effective method for cooling energy savings.
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Fig. 2. Library 1 floor plan

Table 1. Model zonning

zone floor contents
library B1~3F

lecture room | 4F, 5F

stack room, reading room, audio-visual room

lecture room, research room

refectory 4F
B1~5F

refectory room for students

the rest elevator core, warehouse etc.

Table 2. Space composition of zone

zone library lecture | refectory | the rest
volume(m?®) 11,467.8 | 2,281.4 | 1,732.4 4,156.8
floor area(mz) 3,998.2 867.4 514.6 1,259.0
ext. wall area(m?) 2,125.1 526.6 263.4 912.1

window area(m?)
(ext. wall / floor area
ratio(%))

665.2 1986 | 1358 172.6
(16.6) (229) | (264) (13.7)

Fig. 3. Simulation model image
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Table 5. Simulation condition

. lecture
library room refectory | the rest
temterature . .
setpoint (C) heating : 18 C, cooling : 26 C -
internal | lighting 10 10 10 10
heat -
. machine 0 0.3 0.3 0.3
gain
(W/m?) | human 1.8 1.5 1.7 1.5
ordinary : 8 : 30 am ~ 6 :00 pm
. week on, weekend off ( but 3F library is -
operating
schedule 365 days on)
month 365 days off during 1.15~2.28
© on and 7.15~8.31

Table 6. Simulation cases

U - value (Wm® - K) win-

zone
ext. wall roof window | dow
case 1 (standard) 0.92 3.92 2.87 closed
case 2 (ext. wall insulation) 0.26 3.92 2.87 closed
case 3 (roof afforestation) 0.92 0.54 2.87 closed
case 4 (low-e glass) 0.92 3.92 2.1 closed
case 5 (outdoor air cooling) 0.92 3.92 2.87 open

Table 7. Improvement of materials

Table 3. Property of materials material thickness conductivity | specific heat
. thickness conductivity | specific heat [mm] [WmK] [VkgK]
material
[mm] [W/mK] UkgK] mortar 25 0.5 1000
mortar % 0.5 1000 ext. concrete 150 1.4 840
ext. conrete 150 14 840 wall | insulation 50 0.025 1600
wall insulation 10 0.035 1000 plaster(dense) | 9 05 1000
plaster(dense) | 9 0.5 1000 grass 50 0.09 2000
mortar 30 1.2 1000 soil 90 0.22 3300
concrete roof
120 1.4 840 non-woven 3 0.07 1360
roof (dense )
drain 50 0.36 840
waterproof | 0.034 1400
sheet
mortar LS 12 1000 Table 8. Improved property of glass
cast concrete | 100 L13 1000 material thickness conductivity | U-value value
insulation 63 0.025 1400 [mm] [WmK] [W/mK] &
floor chip board 25 0.15 2093 pilkington K | 6 1.06
Znﬂ;‘:“c 10 0.06 2500 cavity 12 0.001 2.1 0.64
P clear float 6 1.06
Table 4. Property of glass B Aoz s2e] wAsh Fo] EAANES Hesy
. thickness conductivity | U-value - -
material [mm] [W/mK] [W/mz'K] g-value 7531"% s /})]'EH (79 7] oﬂ -/] _r §’]'7] Zl: 0. 19:]/1"11‘) oﬂ /H ksl 753]'
clear float | 6 1.06 ZA AFE EUE ¢ SYHHE F L3 71E Case
=2 AEesy 2o A 723 axi=
q e =] ol = ° Ax=0 7135 LAk
clear ﬂoat 6 1.06 7\:! EO]‘7] ‘1’] o]-O:] 9’] ‘ﬂ "] ?]__- =200 = 70 §]_6‘]- CaSe 2
=58 2§39
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Table 6. Simulation results

energy (kWh/m®) saving
zone factor
heating cooling (%)
library 25.6 36.8 -
c‘ise lecture 54.3 137 -
refectory 41.9 11.0 -
library 16.7(34.8) 40.0(-8.7) 26.1
c;se lecture 47.0(13.4) 143(-4.4) 9.0
refectory 37.1(11.4) 10.9(0.9) 12.3
library 23.6(7.8) 38.9(-5.7) 2.1
Czse lecture 24.1(55.6) 15.8(-15.3) 403
refectory 19.6(53.2) 14.0(-27.3) 25.9
library 21.7(15.2) 39.7(-7.9) 7.3
C‘fe lecture 50.7(6.6) 14.6(-6.6) 0.0
refectory 39.1(6.7) 11.7(-6.4) 0.3
library 26.1(-2.0) 29.6(19.5) 175
Czse lecture 55.1(-1.5) 12.0(12.4) 10.9
refectory 4.7(-19) 8.9(19.1) 172
# () is reduction factor(%)
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