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ABSTRACT KEYW ORD
[Purpose]| Recently, skyscrapers have sharply increased throughout the world, including South Korea. Althougha =1F A=
skyscraper has its own merit such as the landmark of a city, it also has various problems like massive energy Eiﬂ%%i

RS 2

consumption. This study is aimed to establish the concept of environment-friendly skyscraper and propose a plan to

realize skyscraper after analyzing the architectural, facility and environmental friendly elements of skyscrapers. Skyscraper
[Method] This study lists up skyscrapers over 40 floors and 200 meters high. Upon 10 constructed buildings, it analyzes ~ Architectural plan elements
their basic plans and the green building technologies applied to them and suggests effective and environment-friendly =~ Environment-friendly elements

architectural plan. [Result] This study examined the distinctions of the layout, shape, facade, and floor plan plane of 10
skyscrapers and found out specific techniques to be used for the use plan of natural energy, plan for saving resources and

reducing wastes and a plan for environmental architecture and system.
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Table 1. Construction Trends of Skyscraper

NO. Nation freq.(%) NO. Nation freq.(%) NO. Nation freq.(%) NO. Nation freq.(%)
1 China 985(479) | 8 Canada 3707) | 15 Malaysia 1507 | 22 Spain 5(0.2)
2 USA 398(19.1) | 9 Singapore | 34(1.7) | 16 Argentia 1407 | 23 Qatar 5(0.2)
3 UAE 13465) | 10 Brazil 26(13) | 17 Panama 1306) | 24 | Saudi-Arabia | 5(02)
4 Korea 7637 | 11 Philippine | 22(1.1) | 18 India 1206) | 25 Egypt 402)
5 Japan 75(3.6) 12 Indonesia 17(0.8) 19 England 10(0.5) 26 others 27(1.4)
6 | Australia 5929) | 13 Rusia 1608) | 20 | Venezuela 6(0.3) Tl 2056
7 Thailand 42(2.0) 14 Israel 160.8) | 21 Netherlands 5(0.2) o (100)
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Table 2. Environmen-friendly Skyscraper Case

Samsungdong I-Park(Korea) Bucheon Richensia(Korea)
* Site : Seoul * Site : Bucheon
* Completion : 2004 * Completion : 2009
* Floors : 46F * Floors : 66F
* Heights : 172m * Heights : 228m
* Area : 146,483m’ * Area : 175411m°
* Residential * Residential
Shanghai Bank(Hongkong)
* Site : Hongkong * Site : Frankfurt
* Completion : 1985 * Completion : 1997
* Floors : 47F * Floors : 56F
* Heights : 178m * Heights : 259m
* Area : 99,000m * Area : 100,000m®
* Office * Office
Sinmarunouchi Building(Japan World Trade Center(Bahrain)
* Site : Tokyo * Site : Manama
* Completion : 2007 * Completion : 2011
* Floors : 42F * Floors : 60F
* Heights : 180m * Heights : 240m
* Area : m’ * Area : 142,011m’
* Office * Office
One Bryant Park Building(USA)
* Site : Guangzhou * Site : New York
* Completion : 2009 * Completion : 2007
* Floors : 71F * Floors : 55F
* Heights : 309m * Heights : 336m
* Area : 212,165m’ * Area : 127,500m*
* Office * Office
Hearst Tower(USA) Gherkin Building(England)
* Site : New York * Site : London
* Completion : 2006 * Completion : 2003
* Floors : 46F * Floors : 41F
* Heights : 240m * Heights : 180m
* Area : 80,000m’ * Area : 82,000m’
* Office * Office
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* Seperate Car / Walking Flow

-Secure Sunshine

* South Placement (Triangle Tower)
Gulf Coast

— raise up Hearstd Speed
* Secure View-from Manama to
* Circle Shape - Secure Sunshine

* Southeast Placement
* Southeast Placement

* Streamlined Plan

Bucheon Richensia(Korea)
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Gherkin Building(England)
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Table 4. Elevation Analysis

Samsungdong I-Park(Korea)

Bucheon Richensia(Korea)

* Shape Height Differnece for
securing Sunshine
* Simple Elevation

* Shape Height Differnece for
securing Sunshine

* Tower Shape for securing
Good View

Shanghai Bank(Hongkong)

Commerzbank Tower(Germany)

* Truss Structure / Curtain Wall

* Triangle Mass plus Circle Shape
Corner
* Central Atrium

Sinmarunouchi Building(Japan)

Part
* Simple Elevation

* Distinction of Lovwer and Higher

World Trade Center(Bahrain)

* Sail Shape
* Wind Turbine and
Environment-friendly Design

One Bryant Park Building(USA)

Speed
* Wind Turbine

* Surface Shape for increase Wind

* Tilt Shape Elevation

Hearst Tower(USA)

Gherkin Building(England)

* Truss Structure / Curtain Wall

* Conical Shape Elevation
* Smooth Wind Flow
* Reduce Envelope Reflection
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Table 5. Natural Energy Use Plan Analysis
Skyscraper Applied Technology
Bucheon * Cogeneration : Building energy required to meet clean energy
Richensia(Korca) * Stack Effect : Symptoms upper floors used as air flows in low-rise occurred due to a pressure difference in winter indoor and outdoor
temperature difference
* Cogeneration : Building energy required to meet clean energy, 4.6 Mwatt Cogeneratiom, 70% of building energy supplies,
Ice Storge System
Commerzbank * Pasive Solar Energy
T - Huge glass windows and interior wall : Effective lighting energy savings by reducing heating and constant solar light due to the influx
ower(Germany) of natural light to the interior
* Wind Energy : Install a vertical axis wind turbine in a small spire attached to the building to cover the power required to light the
elevator
* Wind Energy : Supplying electricity through wind power production and transmission networks of the Tokyo Electric Power Company
Sinmarunouchi to windmills
Building(Japan) * Bio-energy : Power supply through an agreement with a private biotechnology company
* Hydropower and Photovoltaic
* Wind Energy : Wind speed equal to three turbines are designed to fire. Enable the efficient production of electricity
World Trade * Circulating water system : Use of gray water and cooling steam building
Center(Bahrain) * Shading device and gravel roof : Cooling load reduction using Thermal storage regenerative function
* Using high-performance glass : Less solar radiation
Pear] River * BIPV (Roof*Louver)
: * Building Integrated Wind Energy (Installation of wind turbines for the first time, Favorable appearance in the absorption of the wind
Tower(China) Energy)
One Bryant Park | * Cogeneration (Electrical energy savings through self-generation biomass)
Building(USA) * Groundwater use of air conditioning operation
Gherkin .
Building(England) | * Netural gas use
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Table 6. Analysis of Passive Control
Skyscraper Applied Technology
* Used certified paint, rubber and plumbing materials
Samsungdong * Configuring a green area with 50.4% of the site area

I-Park(Korea)

* Planning for planting perennials
* Green Envelope (Green retaining wall, Green wall, Green fence) and Bio-top

Bucheon * Site green : Ecological park in site and comfort environment
Richensia(Korea) * High-performance glass : Control solar radiation
* Huge high-tech sun-scoop
Shanghai * 9 stories atrium : Air circulation and cooling effect
Bank(Hongkong) * Energy saving by using seawater as cooling water
* Installation of external facade sunlight shading : Block the sunlight into the building to reduce heat absorption in buildings
* Insulating glass of high transparency : 100% reflect UV and visible light transmission of about 73% of the double insulating glass
* LED used as an auxiliary light source : LED light to supplement daylight when this runs out
Commerzbank * CO, Sensor : Automatic ventilation, air flow to detect the concentration of CO,, Automatic air conditioning system
Tower(Germany) * Under floor air control system and in-out air filtering : remove 95% of ozone, VOC, micro dust
* Cooling & Heating : Ice storage system
* Roof garden : 4,050m" area, Insulating effect and heat island reduction
* Dry mist : Installing the Marunouchi building east street, Generating a smoke of 16 microns, Ambient outside air to cool the heat
of vaporization.
Sinmarunouchi * CO, Sensor : Automatic ventilation, air flow to detect the concentration of CO,, Automatic air conditioning system
Building(Japan) * High efficiency lighting : Building energy management system
* Building greening : 6,7,34F roof, 9F~31F north balcony
* Rouver and electric blind, Low-E glass
World Trade * Insulating glass of high transparency : 100% reflect UV and visible light transmission of about 73% of the double insulating glass
Center(Bahrain) * LED used as an auxiliary light source : LED light to supplement daylight when this runs out
* CO, Sensor : Automatic ventilation, air flow to detect the concentration of CO,, Automatic air conditioning system
* High-efficiency double glass & shading device ; Cooling and ventilatig effect, automatic control by solar angle
Pearl River * Under floor HVAC system & radiation cooling, heating system
Tower(China) * Trifle glass & double envelope

* Cooling water through the ceiling plate, duct space reduction

One Bryant Park
Building(USA)

* High-efficiecy tempered glass ; Cooling power reduction, daylight flow

* Ice storage tank : 44 cooling tank, Ice production of 229 tons per day, energy-efficient air-conditioning
* Under fleer ventilation system & air filter

* Automatic lighting sensor & LED

* Roof greening : rainwater storage, heat island reduction

Hearst Tower(USA)

* Daylighting sensor & LED
* Tempered glass

Gherkin
Building(England)

* Automatic control system of blind, window
* Daylighting and natural ventilation in atrium
* Double insulating glass : 40% energy saving
* Indoor balcony type for user comfort

* Conical shape elevation

Table 7. Analysis of Environment-friendly elements comparison

Elemants

Gherkin
Building

Hearst
Tower
(USA)

Sinmarunouchi|World Trade[Pearl Rive
Building Center Tower
(Japan) (Bahrain) | (China)

Commerzbank
Tower
(Germany)

Bucheon
Richensia
(Korea)

Skyscraper Samsung-d
ong I-Park
(Korea)

Shanghai
Bank

(Hongkong)

One Bryant
Park
Building(USA)

(England)

Cogeneration

o (@)

Wind Energy

O @)

Natural

Solar Energy

Energy

Bio Energy

Water Recycle

Natural Gas

Recycle Material

Resource

Recycling water &
rainwater

O |0 O |O

@)
©)
@)
@)

O OO0

saving & Wast
reduction

Reducing material use

Ol O O] O] |©

Ol O [O] [O|olo

Ol O O] |0

Ol O O] |0

Individual Control
Heating & Cooling

O |00 0] O

Passive
Control &
Environment-
friendly
system

Atrium

Insulated Glass

Shading Device

Olo

Olo

Ol0|o

Olo

Olo

LED

Ol0|0|0

CO, Sensor

O[0|0|0

Ol0[0[O

Under floor HVAC

Ice storage system

@)@

Dry Mist

Roof Greening

O] IOOI0|0VIOI0| O |0] O O] |O

)@

O] 0|0 |O0|0

Wall Greening

Waterfront

Olo

Balcony Greening

Site Greening

Daylighting Sensor

Stack Effect

O[O
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