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- 1_., INTERIOR VIEWS - 1_., SITE CHARACTERISTICS - 1_., DESIGN PRINCIPLES - 1_., BUILDING FUNCTIONS

The city of Guangzhou experiences some of the worst air pollution on the planet, China’s growing econormy s
increased their energy consumption; this in tun has led to a rapid growth in carbon emissions, In response ta these
problems, high-performance buildings become a necessity.[1] The Pearl River Tower is afte of many tall buifdings
that have recently sprouted in Guangzhou's new business district. It s located accafding to the dominant wind
direction

The building's main entry is on its south side, where projecting louvers create
a portico-like space and bounce daylight deep into the lobby. Inside the
double-story lobby, metal ceiling panels and frtted glass enhance the light
and airy effect. The office floors benefit from a coordinated set of systems,
including a curved double-skin curtain wall with integrated shades, a coved.
radiant ceiling, and raised-floor displacement ventilation.

The Pearl City covers an area of 10636 m2 and inclues an office tower and podium with a
floor area ratio of 16.[3]

+ The tower was developed into a 71-story building with height of 310 m and total aross
area of 210,000 2 of which 40,000 m2 for 5-story basement for parking garage.|3]

The podium with associated conference facilties is a 3-story building With height of 27 m
+ Two mechanical floors are located on 23th-27th and 49th-53th floors where two pairs of
building-integrated vertical axis wind turbines (VAWTS) inserted. 3]

The core surrounds elevators, elevator lobbies, exit stairs, washroors, mechanical shafts
and storage rooms. The core occupies approximately $20 of the floor area (Floor
efficiency ratio is = 0.8)

The initial design concept was to develop a
supertall building capable of having a net-
zero’ annual energy impact on the city. As
the design progressed, due to economical
considerations and regularity challenges,
the building is no longer be able to meet
net zero standards. Yet, it consumes %60
less energy than an equivalent building.[1]
All morphological features of the building
designed aerodynamically to enhance
turbine performance. East and west
elevations are straight, while the south
fagade is concave and the north facade is

il
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= 1_., ARCHITECTURAL DRAWINGS 1_., STRUCTURAL SYSTEM 1_., COLUMN AND SHEAR WALL APPLICATION
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Material: Reinforced contrete

Interior reinforced concrete “supercore” shear wall system, which

-—— Height occupied: 289.9 m i linked to the exterior columns by a series of outrigger and belt 5 ]
1 trusses and composite mega columns linked by diagonal end | 2
Shear wall thicknesses of the core range from approximately 700 =S Reimoroed conerete Outigger

t0 1,500 millimeters over the height of the building.
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| Material:Steel

Dimension: =80x100 cm

Mecharicalfoor 23rd loor) ——
The tower's structural system consists of;

+ Central reinforced concrete supercore
+ The exterior steel colimns
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The tower is one of the fist supertall buildings to be certified as
aLEED® PLATINUM building by the US Green Building Council
(USGBC) — the highest level of sustainable design recognized by
the internationally recognized organization.[5]
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- ! j HIGH PERFORMANCE FEATURES/WIND TURBINES

Energy is generated by the highly visible wind turbine
system integrated into the buildings design and
structure [6]

The tower's curvilinear form enhances performance By
funneling air through turbine inlets in the fagade,
optimizing the pressure difference between the
windward and leeward side of the building.(s]

Wind studies predict the fagadenlets will accelerate
wind velocity by a factor 0f 25, resulting in more than
8 times the power genefation when compared to a
turbine located in a1 open field. [6]
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Figag: Facade inlet

Fig2: Vertical axis wind turbine

! j HIGH PERFORMANCE FEATURES/FACADE DESIGN

The fagadle system is oriented to optimize the use of
daylight while controlling solar loads. (8]

Photovoltaics (pys) are integrated with the building
envelope, serving the dual function of building skin and
powier generator. 7]

They are asymmetrically located on the building’s vaulted
oof glass and incorporated into the sunshade devices on,
the east and west fagades where they yield maximum
results.[7]
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! j HIGH PERFORMANCE FEATURES/BUILDING ENVELOPE

« The building ' ventilated from the

d space via low-level inlets biider

the inner monolithic glass. A eted eturn ar connection at the top of the cavity pulls warmed ai throuigh
their space and returns it to the air handling unit.[8]

The movement of room air through the ventilated cavity i criticalto limiting sélar gain, especially on the
south elevation. once the hot return air is delivered back to the air handiing system, the building autemation
system (bas) control sequences decide whether to exhaust this air o s some to i with the ventilation air
for heat exchange. [9]

I'232: Double skin fagade Figa: Climate control diagram
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