
BT 301 Assignment 2 
Natural Ventilation Design and Application in Architecture Content 

by Dinis Chung 

 

Case study: Sunny Bay MTR Station (Group 5)  

 

a) Basic ventilation strategy of Sunny Bay MTR Station in different aspects 

i) Building location and orientation 

ii) Building form and dimensions 

iii) Window typologies and operation 

iv) Extra elements 

 

b) Natural ventilation strategy apart from mentioned above  

i) Introduction of different systems of natural ventilation - Wind Driven 

ventilation (e.g. Wind Catcher) & Stack Driven Ventilation (e.g. Solar 

chimney) 

ii) Advantages and Limitations 

iii) Case study 

iv) Analysis of natural ventilation system on Sunny Bay MTR Station 

 

c) How natural ventilation applied in Hong Kong? 

i) Local Case Study  

ii) Suggestion of typical application in Hong Kong 



Location of measurement executed

Annual wind roses for Hong Kong
 International Airport

Location of Sunny Bay Station

The wind rose was draw according to the 
airport’s environment.
The prevailing wind of our site is slightly
di�erent due to the topography.

LOCATION



ORIENTATION

SEA BREEZE

PREVAILING



~15m

Naturally ventilated buildings should not be too deep because it will be more difficult to distribute fresh air 
to all portions of the building, usualy not execeeding 14 m. Since the platform opens to both sides, the
length can be longer to t the cirrculation.

The height of the opening located about 15m above
the platform, which is effective enough to form
the draft as stack effect, which is 
mainly directly relates to the mainly directly relates to the 
height of the “chimney”, 
temperature difference 
and size of opening. 

FORM & DIMENSION
17m



BUILDING FORM

The existing curvature was 
calculated to optimize air 
movement. I try to analysis
the air pressure and air ow
of existing one and the 
condition of another form.

The building form belowThe building form below
actually achieves better
ventilation. However,
the roof is too close to the 
circulation and heat lost
cannot perform well even
the PTFE roof can be 
insulation use.insulation use.
Of course it is not effective
to build a extreme high 
headroom.



WINDOW TYPOLOGIES
All of the windows in Sunny 
Bay Station belong to �xed 
type.
All of them were located at 
high position of the facade. 
It is because hot air would 
rise and escape after heated 
up by the sunlight through 
the glazing.
The platform actually is semi
-open to fresh area.
Although it is simple and 
easily operated, waterproof-
ing become the main concern



EXTRA ELEMENTS

The water mist cooling system not only produce mist for instant cooling 
e�ect for the visitors, but helps cooling the bottom. On the other hand, 
the top of the envelope is heat up by the sunlight.
As a result, air pressure di�erence increase within the envelope and ach-
ieve better natural ventilation.



WIND DRIVEN VENTILATION

Wind driven ventilation depends on wind behavior, 
on the interactions with the building envelope and 
on openings or other air exchange devices such as 
inlets or chimneys.

The ancient wind tower shown actually combine w-
ind catcher with underground water system as the-
rmal mass. The low pressure created by the wind c-
atcher induce cool air �ow from underground wat-
er system.

ANCIENT WIND TOWER



STACK DRIVEN VENTILATION
Stack e�ect is temperature induced.  When 
there is a temperature di�erence between 
two adjoining volumes of air the warmer ai-
r will have lower density and be more buoy-
ant thus will rise above the cold air creating 
an upward air stream.

1. Fresh air is drawn through under�oor du-
ct  and grill which can be mechanically ind-
uced. 
2. Cross-ventilation in o�ce area (from open 
windows). 
3. Warm air exhaust through the door, conn-
ected to the stair tower. Solar gain in the to-
wer increases thermal buoyancy; warm air is 
drawn up through the tower by stack e�ect.
4. Operable tower roof moves up and down 
to control the rate of air �ow.  
5. On the top �oor, warm air is exhausted at 
the roof ridge.

ANCIENT WIND TOWER

THE INLAND REVENUE BUILDING
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