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The Simplified Air Barrier System in the Perimeter Area of Building

Jin-kyun Cho" , Seon-joon Shin, Ji-hyoung Cha, Jae—ho Sung, Min-ho Hong
R&D Institute, Hanil M.E.C, 15-1, Yangpyung-dong 3-ga, Yeongdeongpo-gu, Seoul 150-103, Korea

ABSTRACT: Because the perimeter of buildings is strongly influenced by solar and the
outdoor air temperature, the area has different environmental properties compared to the
interior of a building, as in summer heat gain, and in winter heat loss. In particular, if the
external wall is glass, the characteristics of the glass material make it pervious to outside
conditions, thereby making big changes to the thermal environment. By combining shading
device and the efficient exhaust system, an energy saving can be achieved compared to no
air barrier systems. The simplified air barrier system is developed with the idea that energy
could be conserved by carefully and effectively blowing out the air caught between the glass
surface and the roller blind. The way it is configured is therefore by making the roller
blind’s air—-path, and by placing the air output ducts in the most optimum positions. This
simplified air barrier system will give improvement in the thermal environment of the
parameter area that is strongly affected by solar and the outdoor condition.
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Project OO Building
. Jung—gu, Seoul,
Location
Korea
Number of Floors B7F / 21F

Site Area about 3,150m’
about 73,000m’
RC+SS

Completion 2007

Built—up Area
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Fig. 1 Typical office plan / supply air duct(left)
and exhaust, return air duct(right) path
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Fig. 2 Schematic diagram of simplified air barrier

system with UFAD and system configuration
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Fig. 4 Vertical air temperature distribution
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pAL — Annual Load of Perimeter (kVWh) 1)

Total Perimeter Area (m?)

Table 2 PAL(Perimeter Annual Load) indicator index

Type PAL[kWh/m’] Type PAL[kWh/m’]
Hotel 117 Hospital 95
Retail 106 Office 84
School 89 Restaurant 153
Assembly 153 Factory -

Ministry of Land, Infrastructure and Transport of Japan
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(1) AlEHIA 7la

B oAToldE waAt SRS PAL /)%
WESE £HE A

(2) AlEHIA =1
Case® U s = 13}k,
TRNSYS 16 Z2a#e] 252 TRNBuild Z&

- 908 —



aWe ARt e, AEe Tl g EAX =
ALY AAEHS Az HLAdd AAx
AL Yurel A$- 26T, e A9 2T=E A
et WE-Rde AAALAM FAGY
stx7S AEsdnh Ui AES JdFAAE &
Lo AER AA, =9, OA7]7] Sol 3 A&
2AEFES At R AAINT FF, TEE
AuES FEEIT. £ oojulglo] A]xEle
QF R wi7IA Rl FEIY FaEE AUET]
o LEE VTR AANTEHF 2 2x=AT
ALE A&

Table 3 Cases & boundary conditions for simulation

1. Perimeter Area Air—conditioning System
Casel UFAD + FPU with roller blind

UFAD + FPU and simplified air
barrier system with roller blind

Case2

2. Interior Area Air—conditioning System
Casel,?2 UFAD with VAV unit

3. Simulation input data
Perimeter Area 400.24m
Design condition |26C/22C
Occupant Density | 0.2P/m’

People 102 W/P
OA equipment | 20 W/m'
Lighting 20 W/m
Infiltration 0.5 ACH
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Fig. 5 Relationship between perimeter zone hourly

load and air temperature
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Fig. 6 Perimeter zone load profile of casel & 2

Table 4 Comparison of perimeter zone load

. Casel Case2
Perimeter - : )
Jone Conventional | Air—barrier | Remark
HVAC system system
Peak | Coping 53,307 44,760 |16.0% |
load
(w) |Heating —49.824 -44.591 |10.5% |
Annual | Coping 25,562 21,532 [15.8% |
load
(kWh) | Heating -12,731 11,172 [12.2% |
PAL (kWh/m") 95.7 81.7 |14.6% |
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Fig. 8 Simulation modeling

Table 5 Boundary conditions for simulation

system Casel Case2
Summer Conventional | Air—barrier

condition HVAC system system
Perimeter EA - 1,080 CMH

Air -

volume SA(supply air)| 2,400 CMH | 2,400 CMH
RA(return air)| 2,400 CMH | 1,320 CMH
Air Perimeter EA - 26 C
temp. | SA (supply air) 18 C 18 C
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(a) Casel: conventional HVAC system
5 Temperature

(b) Case2: simplified air-barrier system
Fig. 9 Air temperature distribution of perimeter zone
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(b) Case2: simplified air-barrier system
Fig. 10 Air velocity distribution of perimeter zone
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