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An Application Study on a Strategy to Promote Natural Ventilation

at an Atrium Building

Seon—joon Shin*, Seung-yeon Lee , Jin-kyun Jo , Soo-gon Han , Min-ho Hong
R&D Institute, Hanil M.E.C, 15-1, Yangpyung—-dong 3-ga, Yeongdeongpo-gu, Seoul 150-103, Korea

ABSTRACT: An atrium has great potential in natural ventilation aided by buoyance effect.

Architectural design of an atrium is very critical to maximize the effect. However, it is not
easy of an atrium to have optimum shape for natural ventilation, from the aesthetic and
economic point of view. Admitting this condition, we suggested a strategy to promote natural

ventilation, which can be adopted only with small design change. At first, we installed BIPV
on the top of an atrium to strengthen buoyancy effect, and combine forced ventilation by low

To the
Energy-Airflow analysis were achieved.

pressure fan. evaluate

performance

of the measure, CFD simulation and

Key words: Natural Ventilation(x}<1 27]), Atrium(°}E 2 %), Buoyancy Effect(F2 &3}),
Hybrid Ventilation(dle]B.8]= 3}+7]) Case Study(Atd]l £41), CED(5%] 314)
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(a) Section diagram

(b) Typical floor plan diagram

Fig. 1 Natural ventilation at sample building
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Fig. 3 Strategies to promote natural ventilation
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Table 1. Boundary condition for CFD Sim.

Case Case 1 Case 2
Roof Glass+Roll screen BIPV
Outdoor air temp. 24T
Wind speed 1.6 m/s
/direction / Southwest
Hoylzonta! total 813 W/n
insolation
Internal Person 0.1 persons/m 75 W/person
heat gain Light 20 W/m’, OA 20 W/m®

(db) BIPV

(a) Roll screen
Fig. 4 Example of shading device in atrium
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Fig. 5 Vertical temperature profile in atrium
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Table 2. air flow condition at top outlet

Case Case 1 Case 2

Air temperature” 2715 C 29.1 C

Air velocity” 0.96 m/s 1.13 m/s

* mean value at north outlet of atrium top
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Fig. 6 Mean air temperature and exhaust air
flow rate in offices (Case 1, Case 2)
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Fig. 8 Mean air temperature and exhaust air
flow rate in offices (Case 2, Case 3)
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natural or hybrid ventilation is possible

FAH = AHE A4S,

Fig. 9% 7HAd<h A&d wme A7 Ad&7]
stolBe = &) 7hEAttE MA S Al
7] ZbeAlzbat wagk Aeojr ofEe]y A
BIPV A&A AZell dhste] Ad&7] 7hs
ol oFzF Eolykont o gy g AA &
& AR e
v AR A AR
712 A¥bAQl wFx A%
= e
679l =43
olHE|= gy Hgom o 81%7A EHold

> o2 wE

AR |
co
ol
Lo
>
rO
o
N
N
S
olr
>
N
o

Bl see sue & ol o
SNl A1 Be 830l thate] AEY ©
ge 3 wmede

Fig. 103} o] AzF oF 1600 kWhe] s=o] A
b Ao ey,

olsh e dux Az E Slel® AAA
489 Be) FEAA FE LA HadY 4
itk Ae fxwe] Suw AaAely Zwd|
A fel@ el Atk

Table 3. Fan schedule of 8th Floor

No of Electric
Item unit Type power(kW)
Low pressure fan 5 Duct in line 0.75
SF 1 Air foil 11
AHU
RF 1 Sirocco 3.7

2500
2000 A

< 1500
1000

500

Low-Pressure Fan HVAC

Fig. 10 Comparison of energy consumption
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