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Abstract

Due to enhanced sealing and insulation of buildings, extensive use of glasses for building
envelopes and increased use of heat generating office equipments, energy consumption of
modern buildings for cooling is steadily increasing. With outdoor air cooling(ODAC) systern,
cooling load can be reduced by exchanging indoor air with the cold outdoor air during
spring and fall seasons. If ODAC is operated based only on temperature, total cocling load
may virtually increase if the outdoor humidity is high. To overcome this problem, ODAC
should be controlled based on enthalpy. In this work energy saving characteristics of
enthalpy controlled ODAC is studied using dynamic simulation. The result shows that
cooling load can be reduced by 27% by adopting ODAC.
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(b} Enthalpy mode

(a) Temperature mode

Fig. 1 Temperature and enthalpy control modes.
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(b) Floor plan

(a) Front view

Fig. 2 Base building.
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Table 1. Equipment system

Division Use
. Heating-Humidification,
Cold heat Boiler Water heating
source Absorption . .
equipmentr chiller Cooling, Heating
Cooling tower] Absorption chiller
diA'ir ) AHU Air conditioning
conditionin . e .
equipmentg FCU Air conditioning
Carrie Fan Air conditioning,
equipmentr Ventilation
Air .
conditioning c%iréglg%nillr Constant air volume
system g

Table 2. Summary of building

Building :
area 3425.25
Total floor .
Area area 9281.34 m
Exclusive area ;
per floor 2464.00 m
Location Seoul, Korea (N37.6, E127)
Structure Reinforced concrete
Floor height 4,000 mm
Ceiling height 2,700 mm
Total floor 3F
Usage Library

32 AEHA =1 & g

TRNSYSel4  AlF=HE
KR-Seoul-471080.tmy2& AH&3F311,
A g AAFAALE A EME Faste] AA
AEo] wA TS AT 242 4 A
T4 & Table 33 Table 49 #t}.

Table 3. Massive layer

. Thermal . .
Consti— P Capacity Density
went | IR | [i)/kg K] | Tke/m]
Brick 3.20 0.79 1,920
Block 2.59 092 800
Insulation 0.11 1.21 43
Gypsum 0.58 1.09 800
Mortar 545 0.8 2,000
Concrete 7.02 090 2,240
Stone 1141 0.79 2,560
Rock wool 0.18 0.84 1,200
‘Wate rproof 0.14 1.26 1,120
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Table 4. Wall layer

paleil

131.%'

Wall

Layer

Wall
thickness

U,
[mm] [W/m-C]

Roof

Concrete
Water proof
Concrete
Insulation
Air layer
Rock wool

330 0.290

External
wall

Stone
Air layer
Concrete
Insulation

Brick

Mortar

200 0510

Internal
wall

Gypsum
Block
Gypsum

250 1319

Groud
Floor

Stone
Mortar
Concrete
Insulation
Concrete

Floor

Concrete
Air layer
Concrete

250 0.962

Window

Low-e

£

2.570

Table 5. Internal load conditions

oor Cooling : 26°C (RH  55%)
conditions Heating © 20C (RH : 40%)
\ People(sensible) : 65 (W/P)
Inltsggal People(latent) : 55 (W/P)
Lighting : 30 (W/m")
1st floor 499
People 2nd floor 638
3rd floor 771
Outdoor air
supply 5 Volume/h
Infiltration 0.3 Volume/h
East, o
Window West 67%
area ratio South,
North 9%
00:00-09:00 : 0%
09:00-12:00 : 100%
Office | 12:00~13:00 : 30%
13:00-18:00 : 1009%6
People 18:00-24:00 : 0%%
P 00:00-06:00 : 0%
. 06:00-12:00 : 50%
Schedule Reading |19:00-13:00 : 30
13:00-18:00 : 100%
18:00-24:00 : 50%
00:00-06:00 - 0%
e - G
Light 06:00-13:00 : 80%

13:00-16:00 : 1009
16:00-24:00 : 80%
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Fig. 3 Possible time for temperature controlled ODAC.
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Table 6, Comparison of cooling load

Design load Simulation load
&J/h) (&J/h)
Zone Sensible | Latent | Sensible | Latent
load load load load
(k)/h (kJ/h) &/ (kJ/h)
1F.1 87,625 19,375 78,760 20,747
1F_2 147,635 40,899 143,074 41,304
1F_3 139,904 13,245 137,823 14,076
1F 4 552,070 82,430 540,164 | 80,04
2F_1 384814 | 75630 | 413140 | 75563
F2 89,469 15771 97,367 15,823
2F_3 101,126 15,771 103,968 15,823
2F 4 503,022 70,970 503,226 70,061
3F_1 817,674 109975 | 816,804 102,118
3F_2 110,285 11,962 121,918 11,914
3F_3 152,579 20,745 143,883 21,904
3F 4 686,674 93,362 631,784 95,360
Total | 3772877 | 570135 | 3781916 | 564,747
Average absolute error (%6) 4.4 2.9
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Fig. 7 Latent cooling load of temperature control.
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