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Terminal 3 at Changi International Airport 

An Introduction 
With the expectations of global travelers 
continuously on the rise, the Civil Aviation 
Authority of Singapore recognized the 
challenges and opportunities in the 
development of Terminal 3 (T3) at Changi 
International Airport. Well aware of the 
importance of Changi International Airport as 
a civic focus and within the economy of 
Singapore as a whole, the developers 
commenced a process to design and 
construct a truly world class facility. The 
design philosophy for the terminal was to 
create a memorable airport experience which 
captures the Singaporean sense of place. 

 

 

The following table provides the key information on Terminal 3 at Changi International Airport.  

Overview  

Country Singapore 

Building Type Airport Terminal 

Opening Date 9 January, 2008 

Requirements  

Capacity 22 million passengers annually 

Gates 28 aerobridge gates 

Capabilities 8 gates with the ability to handle the A380 superjumbo 

Size  

Floor-space 380,000 m2 

Floors 4 above ground  

 3 basement 

Cost  

Estimated SGD $1.75 billion 

Figure 2 : Overview of Changi Terminal 3 

  

Figure 1 : The distinctive and truly unique green wall 
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Security 
While the design and planning processes 
for T3 were being carried out, the 
September 11 attacks occurred in New 
York. This prompted a rethink of the 
security measures taken by the 
development group, which identified one 
key weakness. Refuse Collection Vehicles 
(RCVs) would be frequently passing 
underneath the main terminal building for 
removal of waste. The security threat 
posed by the RCVs was deemed 
unacceptable, clearly a better waste 

management system was required. That’s 
where Automated Waste Collection 
Systems (AWCS), and STREAM, entered the 
project. A fully integrated and automatic 
system was installed by STREAM. This 
system is monitored remotely, meaning no 
onsite personnel are required. 
Furthermore the Central Waste Handling 
Facility (CWHF), the point of contact for 
collection vehicles, is located 1.2 km away 
from the main terminal building. The 
solution meant the owners could rest 
assured they had addressed the security 
threat posed by conventional waste 
handling methods. 

 

Space 
Enhancing volumes and providing the passenger with a 
natural experience was a crucial piece of the design 
objective. The architecture adopted an intuitive layout 
which allowed for ease of orientation and 
maximization of space. With a clear understanding of 
the value of floor space, and a resourceful approach to 
its use, the Singaporean authorities chose STREAM’s 
AWCS. The out of the way location of an AWCS 
provided the client with an increase in useable space 
which was able to generate greater revenues from 
shops and restaurants. By moving waste handling off 
the main building floor, STREAM provided the 
architectural freedom required to enhance the 
development’s key features. 

  

Figure 5 : Award winning architecture 

Figure 3 : A unique airport experience 

Figure 4 : Capabilities for the future 
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The Environment 
A world class facility requires a holistic 
approach to how the building will be 
constructed, managed and ultimately used. 
To incorporate all of these aspects, T3 
needed to be an Intelligent Building, 
meaning the building’s environmental 
strategies would allow for energy and water 
savings, and reduce the buildings impact on 
the environment. Several innovative 
features, such as the distinctive Green Wall, 
thermally assisted air conditioning, and 
resourceful use of natural light, contributed 
to the environmental credentials of the 
development.  

 

 

A truly holistic approach cannot afford to overlook waste management. Experience had taught that 
conventional waste handling method would consume large amounts of energy from trucks and lifts 
being used to handle waste. Furthermore, the local environment suffers through leachate spillage 
during handling, leaking of odors, and the tendency for waste to enter the nearby ecosystems. 
Automated Waste Collection addressed all of these concerns. T3’s Carbon footprint was reduced by the 
replacement of several trucks with an automated system, and a fully sealed vacuum pipe network 
ensured that no waste or odor entered the surrounding areas. The removal of waste became a 
streamlined and efficient process which saved energy, protected the environment, and improved air 
quality immensely.  

  

Figure 6 : The filter house ensures high air quality 

Figure 7 : In harmony with the environment Figure 8 : Every detail to the highest standard 
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Figure 9 : AWCS meets the needs of a world class food court 

Sustainability 
The desire to maintain Terminal 3 as a world class facility, throughout its entire operational lifetime, 
presented an additional challenge. With maintainability as one of the four guiding principles of the 
design, the question was how could such high standards be upheld under the load of 22 million annual 
passengers and 24 hour operation? This question was addressed through use of durable materials and 
furniture, which would remain of a high standard for a very long time. In terms of waste management, it 
seemed impossible for a conventional system to achieve such performance. Considering this 
requirement, the only logical choice was a STREAM system. Automated Waste Collection prevents 
mishandled waste, thereby removing the single largest threat to aesthetic integrity. Despite large 
volumes of waste generated by the restaurants, shops and travelers throughout Terminal 3, the 
developers were able to realise their dream of a world class image and performance that can be 
sustained for several years to come. This could only be achieved through the use of STREAM’s 
Automated Waste Collection System. 
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Working with STREAM in Planning and Design 
The requirements discussed above presented a difficult set of issues. However by working closely with 
the customer, solutions were reached on all of these challenges. STREAM’s design approach considered 
five key elements which are represented in the figure below.  

 

 
  Figure 10 : STREAM’s design philosophies 

 

 

           
Figure 11 : A design to stand the test of time 

Project 

Environmental 
impacts  

Longevity and 
Reliability 

Safety Ease of 
Maintenance 

System 
Performance 

Longevity 

Longevity and reliability is 
offered through the use of high 
grade materials and advanced 
erosion protection techniques. 

Safety 

Safety throughout installation 
and operation is the absolute 
first priority of the STREAM 
project management and service 
teams. 

Maintenance 

Feedback loops from the 
maintenance personnel to the 
design teams ensure that the 
system is designed to be easily 
serviced, ensuring reliability. 

Performance 

System performance is optimized 
through the information 
obtained from a comprehensive 
integrated sensor network. 

Environment 

Through a holistic approach the 
impacts on the local and the 
global environment are 
considered. 
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Throughout design and planning a 
combination of internal and external 
approvals were required. The 
architect’s approvals, required from 
the local authorities, were all 
considered in the design. Once the 
STREAM design was confirmed and 
approved by the client’s consultants 
and architects, final drawings were 
added to the master plan for 
submission to the municipality and the 

relevant authorities.  

 

Meanwhile the construction 
program was being devised. The 
STREAM project management 
team designed a schedule that 
fitted in with the master program 
for the development. Once this 
program was approved, work was 
able to commence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The specifications for Terminal 3 contained many unique aspects which demanded a detailed and 
innovative approach. To meet these requirements STREAM compiled the following solution.  

Figure 12 : One of the most important airports in the world 

Figure 13 : Terminal 3 shines at night 

Figure 14 : Layout of one floor of Terminal 3 
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The STREAM Solution 
Having carried out the planning processes, a system that would provide the client with the desired 
outcomes, and within budget, was formulated. Key specifications of the final system are outlaid in the 
table below. 

Project Information  

Name Changi International Airport, Terminal 3 

Projected Started 2004 

Year of Completion 2007 

System Overview  

Type Full Vacuum 

Total Pipe Length 2000 m 

Estimated Waste per Year 4,818 tonnes 

Number of Load Stations 13 

Number of containers 2 

Operational Data  

Daily Hours of Operation 24 

Figure 15 : STREAM system overview 

  

Figure 16 : Conveniently located load stations Figure 17 : Stainless steel offers durability 
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The Full Vacuum System 
For the requirements of an airport terminal, a full 
vacuum system was the preferred choice. The full 
vacuum system allows for large volumes of waste to be 
handled, without blockage becoming a problem. It is also 
specifically designed to handle the types of waste that 
are found within a commercial development. A 
commercial bag of waste can weigh up to 20 kg, thus the 
full vacuum system was designed to move waste via 
suction through the entire length of the pipe. The full 
vacuum system load stations are activated by a key, 
once waste enters the system at these stations it is 
moved directly to the CWHF (Central Waste Handling 
Facilities). Waste moves at speeds exceeding 20 m/s. By 
the time the user is ready to load a second bag, the 
system has already moved the first several meters down 
the pipe, meaning large amounts of waste can be 
handled without blockage. 

Energy Saving 
 

 

 

 

 

 

 

Energy savings were a top priority of the T3 design and development teams.  Design expertise allowed 
for efficient installation and operation. The table below describes some of the techniques and 
components used to facilitate this requirement. 

Feature Energy Savings 

Inverter Using an inverter allows the fans to be run at exactly the required speed 
and no more, doing so prevents the waste of energy through overpowered 
systems. 

Multiple running modes A standby mode is employed, in which the fans are powered down to save 
running costs, but not switched off completely so that the system is ready 
for use 24 hours per day. Standby power consumption is less than 10% of 
the power consumption in waste transport mode. 

Sensors A network of flow sensors installed throughout the pipes alert technicians 
if there is a problem in the system. Addressing these issues quickly allows 
the system to run optimally at all times. 

Figure 22 : Energy saving features 

Figure 18 : A full vacuum load station 

Figure 19 : Energy saving Figure 20 : A smart system Figure 21 : Easy to monitor 
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Component Quality and Reliability 
Changi Terminal 3 demanded a complex system, which would 
need to operate reliably for 24 hours a day. The owner’s 
expressed a clear commitment to quality, which is largely why 
STREAM was the preferred choice. Examples of this shared 
value can be seen through the use of stainless steel for so 
many components, including fan impeller blades and several 
sections of the pipe network. Using high grade materials for 
these components is standard in a STREAM system. Because of 
the commitment to high quality and seamless integration, all 
the components in the system were backed by warranties, 
some of which extend for several years. 

 

Feature Description 

Stainless Steel STREAM’s system uses stainless steel parts for many key components. The 
importance of this corrosion protection cannot be stressed enough when 
considering the operating life of the system. 

Track Record The components used in Terminal 3 had been running successfully in other 
projects for years. Furthermore these components were standard 
manufactured items with a proven track record, ensuring reliable operation. 

Margin A special requirement of T3 was the need to operate 24 hours per day. This 
can prove very demanding for equipment. Thus the AWCS was designed 
such that the system had enough margin to be serviced and maintained 
while operating, meaning no components were placed under critical stress. 

Figure 24 : Reliability features 

After observing these features and components at our installation at Maju Junction in Kuala Lumpur, the 
Changi Airport authorities recognized the benefits of a STREAM full vacuum system for their project. 
With the system designed the project was ready to move ahead to installation. 
 

                      

Figure 23 : High quality components 

Figure 25 : Monitoring to optimize performance Figure 26 : Components have a proven track record 
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Installation 
STREAM worked closely with the main contractor to 
complete the project on schedule and according to the 
master program. The Terminal 3 construction program 
was approximately two years, and as is often the case, 
it was most appropriate for STREAM to do its major 
works towards the end of the project. 

The initial work largely focused on installing the pipe 
network, firstly the building’s internal pipes and 
underground pipe runs. The majority of the AWCS 
components are housed in the central waste handling 
facility, which was the responsibility of the main 
contractor. Once the structure itself was completed 
STREAM was able to install the mechanical and 
electrical components such as separators, diverters, 
compactors, sensors and control panels.  

 

  

Figure 27 : Assembly of the pipes 

Figure 28 : CWHF under construction 

Figure 29 : Excavating and trench shoring 
works in preparation for the pipe network  

Figure 30 : Laying the foundations 



   

Changi International Airport, Terminal 3  13 | P a g e  
 

Testing and Commissioning 
Upon completion of the installation, the system underwent a thorough testing process to optimize 
performance around the owner’s specifications. The testing and commissioning process can be seen in 
the timeline below. 

 
Figure 31 : STREAM's testing and commissioning timeline 

Only when every detail had been covered and approved by the client’s 
consultants was the system ready for handover, throughout this process the 
user was trained in the proper use of the system to ensure a seamless 
transition. Proper training is crucial in ensuring the system is used correctly and 
can be maintained to the highest standards. 

Optimisation is focused around the goal of saving energy. It was found that 
usage patterns in Changi Airport varied as traffic grew over time. This ongoing 
step has been very useful in ensuring the best possible performance from the 
system. 

 
 

Maintenance and Service 
Upon the completion of testing and commissioning our maintenance 
team continually optimize the system for greatest efficiency. This 
involves changing of filters, greasing of parts and ensuring all 
components are individually calibrated depending on application of the 
system. 

As use of the system has changed over time, STREAM’s maintenance 
team has ensured the effectiveness of the system remains unchanged. 
SMS reporting ensures our team is aware of any variations in the system 
and adjustments are made accordingly. The maintenance team takes 
pride in their unmatched service. 

Planning 
 

Testing and 
commissioning 
plan submitted 

and approved by 
client 

Internal 

STREAM project 
manager 

completes 
internal checklist 

Commissioning 

STREAM 
engineers 

perform pre-
commissioning 

testing and 
checklist audit 

Handover 

Engineers 
handover 

system with full 
documentation 

Optimisation 

STREAM 
monitor the 

system to 
optimise 

according to 
usage patterns 

Figure 32 : Ready for use 

Figure 33 : Ensuring the system 
runs smoothly 
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Working with STREAM 
 

 
 

Figure 34 : STREAM's capabilities and deliverables 

 

 

Final Thoughts 
In light of the tragedy of September 11, increasing 
environmental awareness, and the desire to create 
world class infrastructure, the developers of Changi 
International Airport Terminal 3 had to address 
some challenging questions. STREAM is proud to 
say that it was able to find solutions for many of 
these questions through its Automated Waste 
Collection System. By providing peace of mind and 
the freedom to pursue innovative design, 
STREAM’s AWCS was vital in making T3 a truly 
world class project. The investment made will 
continue to realize a return through the numerous 
long term benefits of this system. STREAM is committed to continue adding value and quality to 
developments through the planning, design, installation and after sales support of Automated Waste 
Collection Systems. 

 
 

Design and 
Engineering 
Consultation 

•Concept development 
•Coordination with client's 
consultants 
•Presentation to local 
authorities 
•Development of final 
design and budget  

Decision by Client 

 
•Choice between AWCS or 
conventional 
•Choice between open or 
closed bidding 
•Selection of best technical 
and commercial 
proposition 
•Sign Letter of Award 

Supply and 
Installation 
Contracting 

•Supply 
•Installation 
•Testing 
•Commissioning 

Figure 35 : Taking pride in Terminal 3 
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Figure 36 : Environmental Friendly Design 

Figure 37 : Unique Interior Design 



 
 
 
 

 
 
 
 
 
 

 

HEAD OFFICE 
 
STREAM Environment Sdn Bhd (906609-U)  
11 Jalan Sungai Besi Indah 5/2   
Taman Sungai Besi Indah  
43300 Seri Kembangan  
Selangor  
Malaysia 
Tel: +60 3 8941 8118       Fax: +60 3 8941 8228   
Email: info@stream-environment.com 
www.stream-environment.com  
 
 
We have offices in other countries.  
For further details,  
please visit www.stream-environment.com 
 
Singapore 
United Arab Emirates 
Qatar  
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