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“Once you have tasted flight, you will forever walk the earth with your eyes turned 
skyward, for there you have been, and there you will always long to return.” 

- Leonardo da Vinci
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Thesis Abstract 

How can an airport be designed to be sustainable, highly efficient, 
economical and a destination for people to travel to? Often an airport is 
the first thing people see when traveling to a new place, and all to often 
the airport is overlooked in terms of serving as a destination. How could 
sustainable architecture help create an airport seen in the eyes of its 
users as a destination place? How could the airport serve as a gateway 
to a new destination and connect the surrounding area to the rest of the 
world? How could a sustainable airport facility create a positive change 
on the way future facilities are designed? 

(This page is intentionally left blank...)
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Thesis Narrative 

Introduction

What is it about traveling to a new destination that is so exciting? Is it waking 
up in the very early morning hours to catch the first flight? Is it all of the travel 
planning weeks or even just days ahead? How can airports be created to be 
more sustainable to influence the future of air travel? Air travel is becoming 
more and more efficient but has it reached its peak of efficiency? Could we 
as designers make an impact on the future of the airline industry? These are 
just a few of the many questions I hope to answer through my thesis project. 

Investigation 

In this thesis, I will study the environmental impacts of airport facilities and 
how the future of air travel can lead to new design techniques to better the 
environment and lead to a more efficient means of air travel. The idea of a 
higher standard for sustainable air travel is very important to me because 
presently there is very little regard to pollution caused by air travel. To break 
it down even further, airplanes are not the only things contributing to the 
massive amount of pollution but the airport facilities also have a large impact 
on the amount of pollution produced each year. From fuel spills, de-icing 
fluids, and emptying airplane lavatories are a few examples of unnecessary 
pollution created by airport facilities. One of the first items to address 
through research is how our society has turned a blind eye to the pollution 
problem and how we can start to learn how to correct it through new design 
strategies. Per the 2017 Airport Infrastructure needs article,“the amount of 
increase for airport infrastructure has risen thirty two percent since 2015, 
and by 2021 it is estimated that the United States alone needs 100 billion 
in airport infrastructure updates”. So what does all of this mean? The airline 
industry is on the rise and it is predicted by 2036 there will be over 1.2 
billion passengers traveling in the United States alone. The time to start 
thinking sustainable is now so our future world can be preserved.   

Design Solution + Project Typology 

This information brings me to my potential thesis design solution. I propose 
through research a sustainable carbon neutral airport facility to serve as the 
new Minneapolis | St. Paul International Airport. Included in my design the 
airport will harvest and collect rain and waste water runoff and store it onsite 
to be filtered through the use of natural wetlands. This will provide the design 
opportunity to create a strong connection to nature through the design of the 
new airport facility. The airport facility, terminal, site and ancillary structures 
will be designed in a way to focus views on the outdoor landscape, bringing 
nature into the design of the terminal spaces, and utilizing natural lighting 
has a primary source through out the complex. 

Since wildlife, mainly birds, do not mix with airplanes, the design of the 
surrounding site will mainly focus on native plant species to Minnesota 
wetlands and waste water harvesting. As previously mentioned the site for 
my thesis design is located about 25 minutes south of St. Paul, Minnesota 
near the small town of Coates, MN. I specifically chose this site for its close 
connection to the Minneapolis | St. Paul area. Both cities are accessible via 
highway 52. This site also has a historical significance as it was the potential 
site of the current MSP airport which was downvoted for the airports current 
location. 
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CASE STUDIES 
Typological Research Methods 

For the thesis proposal this section is not entirely decided at this point. However, I know 
as of now that several case studies of various airports well help provide insight on which 
direction the potential project will go. Researching actual airports and terminal designs 
and how they operate will provide valuable information in my initial design. Researching 
how these facilities function efficiently, utilize passive systems, natural lighting and limit 
energy consumption are just a few items to be considered for the typological research. 

Another research method that I would like to explore is physical interviews with current 
airline employees to see their incite on how an airport could become more efficient from 
an employees point of view. 

The case studies were given special consideration for the typological research:

1. Building Typology:
 Airport or Terminal Building

2. Site Context:
 Urban Site or Rural Site

3. Active + Passive System Building Integration:
 How the building design was either positively or negatively effected by systems   
 integration.

4. Utilization of Spaces: 
 How the building utilized spaces successfully. 

The following projects were considered for the typological research:

1. Madrid Barajas Terminal 4    Madrid | Spain
2. Kuala Lumpur International Airport Kuala Lumpor | Malaysia 
3. Kansai International Airport  Osaka | Japan    

From the 3 case studies observed the madrid terminal 4 was physically visited and 
studied through internet research. All 3 cases have specific design qualities that are 
important to consider for my thesis project. Also all 3 cases pay special regard to the 
surrounding site context. These case studies will help inform my design solution. 



Madrid Barajas Terminal 4 
Location    Madrid | Spain
Architect     Richard Rogers | Carlos Lamela 
Year Complete   2005
Floor Area    1,158,00 sq. m.
Construction Cost   €1,238,000,000
Type      Airport Terminal
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Terminal 4 Overview

Madrid’s airport is the largest airport by surface terminals in Europe. For this case study I will
focus on Terminal 4 of Madrid Airport. This terminal was constructed from 1998 - 2005. Currently 
the Madrid airport serves as many as 35 million passengers a year and is expected increase to over 
50 million by 2020. I specifically chose this terminal because of how beautiful it is and how many 
design elements from it I would like to research more in my thesis design. I was also very lucky to have 
briefly visited this amazing structure when I was on the NDSU study abroad trip during spring of 2018. 
Although I had a very short layover in this terminal, as soon as I stepped off the jetway and walked into 
the arrival space I was amazed by the architecture. 

The Design

The design concept of terminal 4 is to allow for the ease of progression from the arrival point to the gate 
area. This design gives passengers an easy transition of spaces. The curved roof on the structure has 
“light canyons ~ Wikiarquitura” to direct natural light into the lower levels of the building. The use of 
natural lighting in the interior spaces greatly reduces the amount of artificial lighting that is needed for 
the building and ultimately reduces the buildings carbon footprint. The buildings orientation on the site 
is also an important piece of the design. The building faces east - west so its solar orientation limits the 
amount of direct sunlight it receives, especially during the hot summer months. 

The Structure

The structure of the terminal is primarily built from steel and concrete. The structure of the building was 
designed with the future of the airport in mind. Meaning that if needed the terminal could be expanded 
on either end because of its repetitive composition. The structure is designed on a 60’ by 30’ grid to 
accommodate the uses of the interior spaces. 
  

Figure 1 Design Sketch 

Figure 2 Building Section

Figure 3 Building Section Model



Figure 4 Floor Plan

Figure 5 Building Section

Figure 6 Building Section

Figure 8 Ceiling Detail PhotoFigure 7 Design Concept Sketch



Kuala Lumpur International Airport  
Location    Kuala Lumpur | Malaysia
Architect     Kisho Kurokawa
Year Complete   1998 (Terminal 1) 
Floor Area    405,930 sq. m.
Construction Cost   766.5 Million USD (1998) 
Type      Airport Terminal + Site 
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Kuala Lumpur Terminal 1 Overview

Kuala Lumpur opened in 1998 and is currently one of busiest airports in Asia. In 2016 the airport 
served over 52 million passengers and is expected to increase. Designed by the Japanese Architect 
Kisho Kurokawa the terminal during its construction was very advanced for its time. In 2008 the airport 
has expanded to meet the ever increasing rate of travel in Asia and the rest of the world.  This case 
study will focus on the original terminal 1 and the surrounding site context. 

The Design

The design of terminal 1 was thought to incorporate as much natural lighting as possible into the 
interior spaces to reduce the carbon foot print of the building. The curved roof structure is symbolic of 
Islamic geometry while providing views to the exterior of the Malaysian rain-forest. The center piece of 
the design is the large atrium space that is home to over 4000 native plant species to Malaysia. This 
small rain-forest inside of the terminal building is thought to connect passengers to nature and provide 
symbolism that the natural rain-forest environment is very important to Malaysian culture. There is even 
a small boardwalk inside the terminal for passengers to learn about the rain-forest environment. The 
site design is also very impressive to me. The airport facilities are surrounded with native plants and 
small pieces of rain-forest. There was even special thought to the parking structure to include green 
roofs and native plant species into the design to reduce the carbon footprint of the airport.  

The Structure

The structure of the terminal is primarily built from steel and concrete. The interior spaces have large 
tube steel tree columns and the roof is cladded with natural wood finish. The use of natural lighting 
throughout the entire terminal is very important to the design of the roof structure. The roof structure 
are concrete parabolic shapes that mimic the top of the rain-forest tree canopy. When originally 
designed the terminal was laid out on a structural grid so future expansion could be possible. 

Figure 9 Interior Space Figure 10 Parking Structure

Figure 11 Interior Space

Figure 12 Airport Layout



Kansai International Airport  
Location    Osaka | Japan
Architect     Renzo Piano 
Year Complete   1994 
Floor Area    296,043 sq. m.
Type      Airport Terminal + Site 

Civil Aviation Bureau,Japan

AIP Japan
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Kansai International Airport Overview

One of the largest civil engineering projects to ever completed the Kansai International Airport near 
Osaka, Japan is built on a man made island. The island was constructed over 4 year period and is 
connected to the main land with an almost 4km long bridge. There are over a million columns that 
hold up the island and terminal. Because the airport is in an area where earthquakes, typhoons, and 
tsunamis are present special considerations had to be made to the design of the terminal and the site. 

The Design

Being one of the longest airport terminals to this day the Kansai International Airport is just over 1.5 
km long. With being such a long terminal design and being able to move large amounts of passengers 
a people mover system was designed to help passengers travel from one end of the terminal to the 
other via tram. The architect Renzo Piano’s vision for the terminal was a very light and open design to 
help passengers navigate the space with ease. The center and wing like design is thought to mimic a 
glider’s fuselage and wings. The airfoil shape of the terminal wings is closed off and one end and opens 
towards the airplanes sitting on the tarmac. This design also allows for natural air circulation from the 
smaller closed end to the open end of the terminal. Because of the Osaka area being in an earthquake 
zone the terminal had to meet strict design criteria for safety regulations. The entire terminal is set on 
large rubber dampers that are designed to let the building move during an earthquake. 

The Structure

The structure of the terminal is primarily built from steel. As mentioned above the curved steel beams 
are designed to help in natural air flow throughout the terminal space. These steel beams are over 80m 
in length yet light enough and flexible enough to absorb earthquake forces. One interesting fact that I 
found out for this case study is that the over 82,000 steel roof panels are identical to each other. “This 
allowed for low tolerances for the roofs curving form. ~ Architonic”. From a design standpoint this is 
very smart because if the building is ever damaged the panels can easily be replaced. 

Figure 13 Design Drawings

Figure 14 Exterior Photo

Figure 15 Airport Flood 2018

Figure 16 Structure Photo 



2726

User + Client Description 

The airport facility can be primarily broken down into three main groups of
users/clients of the space.

Passengers: Whether arriving from an international destination or from the
Minneapolis | St. Paul area, passengers are the main focus of the airports
design. There will need to be plenty of open space to accommodate the large 
amount of passengers the airport is expected to serve each year. Last year 
in 2017 the current Minneapolis | St. Paul International Airport broke an all 
time record of number of passengers served at just over thirty eight million.
This number is expected to increase over the next decade. There will also be 
a need for plenty of entertainment options for passengers utilizing the airport 
for a layover or waiting for a departing flight. As formentioned, the terminal 
design must have a strong connection to nature, provide views of the natural 
surroundings and be filled with natural lighting. 

Airline Employees: Since airline employees play such an important role in an 
airport’s functionality here needs to be special attention to the design of 
the spaces that accommodate airline employees. Some of these spaces 
include the ticket counters, flight operations, pilot rest areas. 

Airport Employees: This includes all airport employees that contribute to the 
direct operation of the airport facility. These people would be directly hired 
under MAC (Metropolitan Airports Commission) or similar (owner of the cur-
rent MSP airport). These employees would include TSA agents, facility main-
tenance, custodial staff, retail space employees, ground staff, and airport
operations - administration staff. 

Major Project Elements

Airport Site + Ancillaries 

This will include the major elements of an airport such as 
runways, taxiways, tarmac at gate areas, parking areas for passengers & airport/ 
airline employees. These major project elements will be completed
through a master plan. 

Airport Terminal

Pickup+ Drop-off Area(s): Directly outside of the terminal entrance the pickup 
+ drop-off area(s) need to be designed to accommodate a large amount of 
incoming and outgoing passengers. These spaces need to be closely connected 
to the entrance lobby + ticket counters as well as the baggage claim and arrival 
areas. These areas should also allow for efficient traffic flow for various types of 
vehicles (cars, taxi, limo, and buses).

Entrance Lobby + Ticket Counters: The main entrance of the airport, and often the 
first impression for visitors of the space needs to provide plenty of natural lighting 
and views to the outdoors. This space also will provide connections to the airport 
administration spaces.

Administration Offices: Located with connections to the entrance lobby and ticket 
counters, the administration offices will provide spaces for airport employees to 
carry out airport operations. 

Security Checkpoint(s): The security checkpoint(s) will be used by anyone passing 
into the main terminal area(s). This will include all passengers, airline employees 
(pilots, flight attendants, tarmac workers, and TSA agents. Due to the ongoing 
threat of terrorism, the security checkpoint(s) will need to be laid out in an 
efficient manner to accommodate a large volume of people (both passengers and 
employees) yet remain a welcoming place to be inside the airport terminal facility. 

Retail + Restaurant(s): These spaces will be considered shared spaces between  
airport employees and passengers. There is a need for these spaces on both 
sides of the security checkpoint(s). This will allow for incoming and departing 
passengers/ employees to utilize these spaces. These spaces should also share 
a connection to nature and utilize natural lighting. 
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Major Project Elements Continued 

Airport Terminal

Circulation Spaces: The need for wide open circulation spaces to accommodate 
a large number of passengers and airport employees. There is also a need for 
circulation spaces for the “behind the scenes” operations of the airport. These 
spaces need to be efficient and will be researched more further into the thesis 
project. 

Gate Waiting Areas: These spaces will be primary used by passengers as well as 
airport/ airline employees. These spaces serve as a transition point from 
the terminal area onto the airplane and vise-versa. These spaces should also 
provide a strong connection to nature and provide plenty of natural lighting. 
For incoming passengers, both domestic and international, these spaces are 
the first thing passengers will see when arriving at the airport. There should be a 
connection to the airport retail facilities in these spaces. 

Baggage Handling & Processing: Used by airport/ airline employees the baggage 
handling and processing areas will require a large amount of space to move 
baggage and cargo efficiently. These spaces will also need to be accessible from 
the tarmac areas for loading and unloading of airplanes. 

Baggage Claim Area(s): Used by both domestic and international passengers the 
baggage claim area(s) will need to be designed to accommodate a large amount 
of passengers, especially from international flights as most international flights 
are larger aircraft. These space(s) should also provide a connection to the pick-up 
and drop-off areas as well as connections to parking and ground transportation. 
 
Parking: Both long term and short term parking will be on the airport grounds. 
The exact number of parking spots is still needed to be researched at this 
point. The parking will be situated so it is close to the entrance lobby as well
as the baggage claim area(s). There will also be parking area(s) provided for
ground transportation such as taxi, limo, bus, and connections to light rail trains. 

To summarize all of these aforementioned spaces are a very broad list that are 
the basic items needed in an airport design. A more detailed list of spaces will be 
provided as well as spacial requirements for each space once more
research is completed.
 

Project Emphasis

To focus on designing a carbon neutral airport facility that could be the 
benchmark for the future of air travel. This could be accomplished by sustainable 
building design and the research of future aircraft design to reduce the carbon 
footprint of air travel. To do this a specific set of project goals will be made and 
through the course of this thesis project. 

The few main points of my project will be the site context and terminal design. 
Because of the overall scale of designing an entire airport and limited time 
available the ancillary structures will be designed through a master plan layout. 
Here are a few things that I will mainly focus on throughout the design of the 
airport facility. 

1. The Site:
One of the most important pieces of this project will be the airports connection 
to nature. Many modern airports are missing this vital piece in their designs and 
this is very important to include in my design. Another piece of the design of the 
project will be the runway and taxiway design and layout. This system will take full 
advantage of site orientation and prevailing winds local to the area while striving 
to be the most efficient design possible. The site design will also take advantage 
of rain water harvesting and collection to be retained on site. 

2. Natural Lighting:
The terminal building and ancillary structures will utilize natural lighting as the 
primary source of light into the spaces. The building will be designed in a way so 
natural light can also be had in the lower level interior spaces of the building. The 
thought of natural lighting in such a large space as an airport terminal can make 
passengers and employees more relaxed and in a less stressful environment prior 
to flying. 

3. Sustainability:
Because of the large amount of emissions and pollution created by airport 
facilities the design of my airport must be highly sustainable. As mentioned above 
the site will be one of the largest opportunities for the project to be sustainable. 
The collection and harvesting of rainwater on the site can help contribute to 
this. The creation of green space within the terminal can give passengers and 
employees the strong connection to nature during their time at the terminal. 

4. Connection to Nature:
After reviewing a few case studies the connection to nature seems to be missing 
from 2 of the 3 that I researched. I believe this is a very important piece to the 
future of air travel and the sustainability of it. It is important to me that as a 
designer I incorporate a connection to nature while being conscientious for the 
future of the surrounding site to my project. 
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PROJECT GOALS 
Project Goals

The Personal: This thesis project will be the last project to be completed during
my college career at NDSU. Because my chosen topology has such meaning to 
me I plan to take every aspect of the project very seriously as it is a direct
representation of the quality of work that I can produce. Ever since I took my first
flight, aviation and the thrill of traveling has been a very important part of my life. 

I hope that my thesis project could possibly make even the smallest of dents into
the way the aviation industry is portrayed. As aircraft design becomes more and 
more efficient each year there is little regard to the multi billions of square mile 
facilities around the world and I hope that my project could make the 
smallest of changes to help influence the future of air travel and sustainability. 
The time is now to starting thinking green and sustainable because we only have 
one world and we need to preserve it for the long term future. 
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Project Goals

The Academic: There are many goals in which I hope to accomplish in my final
year as an architecture student. Some of these specific goals I have limited 
knowledge and I hope to expand my knowledge through research to help achieve 
them.

•Learn more about airport functionality

•Research active and passive building strategies

•Research LEED and what it takes for a building to be LEED Platinum Certified

•Utilize different digital software to achieve high quality conceptual renderings 
and graphics

•Research sustainable building construction practices

•Research aircraft construction methods and innovative materials

•Research rain water harvesting and rainwater collection strategies

•Research the history of Flight and how it has influenced modern day air travel

•Research sustainability and how it effects the modern built environment 

Project Goals

The Professional: With the completion of this thesis I hope to gain valuable 
knowledge as I end my college career and enter the profession. I hope to display
these specific skills throughout the rest of this thesis document as well as my 
final thesis project. 

•Record the entirety of the project in this thesis manual. Include process 
sketches, drawings, case-studies, research articles, and the remainder of the 
design process 

•Produce high quality drawings and renderings of the completed project

•Expand my knowledge of the digital programs such as Revit, Lumion, Rhino, and 
Adobe Design Suite I will be utilizing during this project, which will make me a 
valuable candidate for the profession after graduation.
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PLAN FOR PROCEEDING 



3736

Plan for Proceeding

For the remainder of the project any information that can successfully contribute 
to the final design will be documented in this book. The completed project will be 
visualized in this book through design sketches, renderings, digital photographs 
of the proposed site, and other digital media to portray the final design solution. 

Final Presentation 

The final thesis presentation will include the following deliverables:

Project Book: A final copy of this book will be available during the thesis display and 
final presentation. This book will include the previous information as well as final 
project designs such as floor plans, sections, details, and elevations. 

Thesis Boards: Final project renderings, details, floor plans, sections, elevations 
and any other project information plotted out per the space requirements in the 
master thesis manual. 

Final Design Animation + Video: A self-presenting animation of the thesis project in its 
entirety that includes the final project elements. This animation/ video can guide 
reviewers through the project. 

Physical Model + Process Models: A series of physical models from the initial design 
concept all the way to the final design. The final model will be highly crafted 
and could be a large scale site model, section detail model(s), and final design 
models. 

Presentation: The final presentation to a panel of reviewers will include the 
previously mentioned thesis boards, models, process work, and a digital 
presentation such as a power-point presentation. The presentation shall be 
engaging to the audience and reviewers of the project. 

Plan for Proceeding

Project Design Methodology:

After completing the programming phase of the project the project will move 
into the conceptual design phase. During this phase a physical site visit will be 
conducted as well as an conceptual site context model in Revit. This information 
can be used to analyze the site on a more complex level to determine the final 
design solution to meet the project design emphasis to focus on the project 
sustainability, natural lighting, site design + context and connecting the project 
to nature. The site will also need to be analyzed for wind directions, sun paths, 
views, and solar orientation.  

After conceptual site design is completed, initial conceptual design sketches 
and digital massing forms will be examined through the use of Revit or Rhino. 
These initial forms will be analyzed for spatial efficiency, circulation, orientation 
for maximum heating during the winter months and maximum cooling during the 
summer months. AutoDesk Fusion 360 could also be used a tool to analyze the 
heating and cooling to reduce the amount of active systems needed in the final 
design. As previously mentioned the building design must achieve a high level of 
sustainability.

Production + Final Presentation Methodology 

Since the spring semester of thesis will go by fast it is very important to complete 
the remainder of this project with a high level of efficiency while remaining 
attentive to a high level of detail. As previously mentioned the intention of 
creating a digital animation of the final project design will help immerse viewers 
into the space as if the project was a physical reality. To make this possibly highly 
detailed drawings will be completed. 

As previously mentioned a physical model(s) will aid in a successful presentation 
and will help viewers understand the project in its entirety. This can be achieved 
by a large scale site model and with the aid of smaller detail models. 

Finally, after the presentation a digital copy of this thesis book will be made 
available to the North Dakota State University Repository for future students.  
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TIMELINE

Draft of Thesis Proposal

Aug Sept Oct Nov Dec Jan Feb Mar Apr May

Fall Semester 2018 Spring Semester 2019

Thesis Proposal

Thesis Program

Design

Thesis Exhibit

Thesis Reviews

Thesis Book

Stress Level

Thesis Proposal Draft Due Sept 13

Thesis Proposal Draft Due Oct 11 Thesis Program Final Due Mar 15

Thesis Program Dec 13

Mid-Term Reviews Mar 4-8

Thesis Book Due May 10

All Physical Exhibits Due Apr 22

Digital Copy of Thesis Exhibit Apr 19

Semester Break Dec 17 - Jan 7
Is it really a break?

Digital Copy of Thesis Book Due May 6

GRADUATION MAY 11

Thesis Exhibit Apr 23-26

Final Thesis Reviews Apr 29 - May 02
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Site Information

The site is located twenty five minutes from the busy Minneapolis | St. Paul
downtown area, just east of Highway 52 near the small town of Coates, Minnesota. I 
choose this site location because of the connectivity to the Twin Cities area. Highway 
52 provides access to both Minneapolis and St. Paul. The current site is flat and wide-
open farmland, which will provide for a great location for a new MSP airport facility. 
After some preliminary research this site location was once a candidate for the current 
MSP airport facility. It was later turned down for the current MSP airport location 
because of its proximity to the Twin Cities downtown area. Because of the rapid growth 
of the Twin Cities are, my chosen site location will provide a great new location to help 
transition the Twin Cities into the future. 

United States 

State of Minnesota 

Dakota County

Twin Cities 
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Site

Figure 17 Dakota County Hydrology Map ***Map Images from d-maps.com*** 

Site
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***Map Images from d-maps.com*** Figure 18 Dakota County Road Map
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Dakota County, MN

Property Information

October 10, 2018
0 2,400 4,8001,200 ft

0 750 1,500375 m

1:19,200

Disclaimer: Map and parcel data are believed to be accurate, but accuracy is not guaranteed.  This is not a legal document and should not be substituted for a title search,appraisal, survey, or for zoning verification.
 

Site Aerial Photo
The approximate site area shown in red is approximately 2 miles by 3 miles. This area will serve as 
the primary site location and my change in size once the design moves forward. 

***Map Images from gis.co.dakota.mn.us*** 
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Dakota County, MN

Property Information
Elevation

October 10, 2018
0 2,400 4,8001,200 ft

0 750 1,500375 m

1:19,200

Disclaimer: Map and parcel data are believed to be accurate, but accuracy is not guaranteed.  This is not a legal document and should not be substituted for a title search,appraisal, survey, or for zoning verification.
 

Site Aerial Photo With Contours 
The approximate site area shown in red is relatively flat area with little elevation change. This
location will be ideal for an airport facility.  



SITE ANALYSIS 
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Site Panorama Photo Looking North 

County Road 46HWY 52

170th Street E.

Site Visit First Impressions 

I was finally able to visit my thesis site on October 13, 2018. My first initial impressions of the site 
were very positive. Actually seeing the site in person instead of on a computer screen defiantly helped 
me understand how unique of a place it truly is. Currently the site is primarily farm land with a few 
small businesses and homes scattered through out the site. There is also a variety of large mature 
trees on the site in large clusters and a very beautiful wetland area that will be incorporated into the 
final design solution. Since the site has little change in elevation the views of the surrounding area 
were excellent. There was very little noise from Highway 52 just to the west of where the bottom 
image was taken. I really only heard the noise of a passing semi truck. 

During my Visit I took account for the following items: 

•Views of the surrounding site context
•Noise and Vehicle Traffic
•Plants & Vegetation 
•Natural Lighting
•Natural Wetlands
•Natural Winds
•Buildable Areas
•Topography

***The following series of Aerial photographs correspond with the panorama photos of where on site 
they were taken at (representated by the black oval). The red shaded area is looking in the general 
direction of the panorama.*** 

170th Street E.

Panorama Area

Country Road 46

HW
Y 52

Site Aerial Photo Looking North
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Natural Wetland

There is a large natural wetland on site that will be incorporated into the final design solution. These 
ponds will serve as the final destination for the cleaned rainwater and site runoff. There will be a 
series of cleaning ponds on site for the natural cleansing of waste water. Duriing my visit to the site I 
was amazed by how beautiful the views of the natural wetlands were. It was an almost calm day and I 
could hear a slight breeze through the wetland grasses. This area of the site is the lowest in elevation 
and the best possible place to collect rain water into the existing ponds. 

Mature Trees

After viewing the entirety of my site there are many groups of mature trees in large clusters. These 
trees will be preserved into the final design as some appear to have been around for decades. These 
large trees can also provide for natural views outside of the terminal facility while providing shading 
during the hot summer months. 

170th Street E.

Goodw
in Ave.

Panorama Area

Site Aerial Photo Looking North
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Panaromic Views

During my site visit I wanted to document with digital photographs of how great the 
views of surrounding site truely are. The photo to the right is standing looking east 
toward the natural wetland ponds. There is a slight elevation change as seen in the 
photograph. For the final design solution I want to incorporate views to the outdoors 
as I believe this is very important to the comfort and well being of passengers and 
employees of the facility. Having a strong connection to the outdoors can help ease 
the burden of travel and help improve the overall feel of the space. 

Site Aerial Photo Looking North

Site Panorama Looking East

***Aerial Images from gis.co.dakota.mn.us*** 
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The Current Flight Path

During my site visit I heard multiple jets flying over heading into the current Minneapolis - St. Paul 
airport. However, because of the site’s close proxmity to the city of Vermilion and Hastings, there 
will need to be special attention to noise pollition created for the final design. This will create the 
oppurtunity to create a natural noise barrier on site for the cities of Vermillion and Hastings to help 
reduce the amount of noise pollution of jets on takeoff. 

Site Photo Looking North Site Photo Looking East

Site Photo Looking West
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Wind Analysis

The nearest large airport is the current Minneapolis - St. Paul International Airport. Because wind 
speed and direction are critical for flight, wind analysis for my proposed site needs to be considered 
for the design of the runways. These wind roses show the year round average wind speed and for the 
major seasons of each year. Since Minnesota has such a wide range of climates through out the year, 
it will be important to design the site to take advantage of the prevailing winds for both the runway 
design and the building orientation for natural ventilation during the summer months. 

Year Round Wind Average January Wind Average 
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March Wind Average June Wind Average 
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July Wind Average September Wind Average 
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Wind Analysis Summary

As seen in the above series of wind roses, the Current MSP airport experiences a variety of prevailing 
wind directions through out the entire year. Overall in the summer months the average wind direction 
is from the South-South-East and in the winter months the prevailing winds are primarily from the 
Northwest. While the average year-round direction is primarily from the Northwest at around 10 miles 
per hour. 

Climate 

Location: Hastings, Minnesota

Hastings weather averages:

Annual high temperature:  54.3°F
Annual low temperature:   35.8°F
Average temperature:   45.05°F
Average annual precipitation - rainfall: 31.49 inch

Average Temperatures: 

     
    Jan Feb Mar Apr May Jun

Average high in °F:  23 28 40 56 68 78
Average low in °F:  5 9 22 36 47 58
Av. precipitation in inch: 0.87 0.75 1.77 2.95 3.66 4.17

     Jul Aug Sep Oct Nov Dec

Average high in °F:  82 80 71 58 41 27
Average low in °F:  63 61 52 39 26 11
Av. precipitation in inch: 4.33 4.21 3.31 2.56 1.89 1.02

Climate Graph

The graph below gives the average high and low temperatures and the average precipitation for the 
city of Hastings, which is the closest city to the site with available climate data. The average January 
temperature is 23°F and the average July temperature is 82°F. The highest percipitation average is 
in July with an average of 4.3 inches for the month. 

-10°F
Jan

Precipitation

Low Temperature

High Temperature 

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0 Inch

1 Inch

2 Inch

3 Inch

4 Inch

5 Inch
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30°F

50°F

70°F

90°F

Hastings, Minnesota Climate Graph



69

RESULTS OF

THEORETICAL PREMISE 



7170

SUSTAINABILITY
What is Sustainability? 

In an article by the Environmental Protection Agency (EPA) their definition of sustainability is, 
“Everything that we need for our survival and well-being depends, either directly or indirectly, on our 
natural environment. To pursue sustainability is to create and maintain the conditions under which 
humans and nature can exist in productive harmony to support present and future generations” ~EPA.

Sustainability is something as designers we need to highly consider when designing a new 
building. Protecting the natural environment from negative effects from building construction is 
just the starting point to sustainability. This approach can be taken even further. In an article from 
EnvrionmentalScience.org they state that sustainability can be broken down into three main categories. 
These three main categories are:

Economic Development:

This is the largest issue with sustainability. The economic development of countries through out the 
world can either create a positive or negative impact on sustainability. In developing countries it is 
difficult to maintain a high quality of life due to the limited resources or government incentives to 
provide sustainable architecture. However in more developed regions of the worlds such as Europe, the 
governments of countries give builders and the general population to incentives to maintain a high level 
of sustainability. These include recycling programs, limiting processed building materials such as toxic 
paints, and sustainability raised forests for lumber. Also in these developed countries the government 
and schools are educating its population to improve the overall quality of life. 

Social Development:

In my opinion, the social development of a population is the most important to success. Meaning if 
people are well educated in sustainable activities they are more willing to push for a higher standard 
of living, which in turn will increase the overall level of sustainability. If there are programs available 
to learn about sustainable practices such as energy reduction techniques, passive building systems 
and technologies, reducing carbon emissions into the atmosphere, and utilizing renewable power such 
as solar or wind power. When I traveled to Europe in the spring of 2018 semester, I was amazed by 
the amount of solar and wind power used. There were hundreds of wind turbines off the coast of the 
Netherlands or in the French Countryside. In my opinion, if mother nature gives us natural breezes 
or the bright sunlight, why don’t we use it more? It is technically free energy right? Who doesn’t like 
anything free, minus the cost of building the turbine or solar panel farm. I believe that the long term 
positive effects on the environment greatly outweigh the construction costs of these facilities. 

Environmental Protection:

The third category of sustainability is environmental protection. As previously mentioned in this book 
protection the natural environment and being able to live along side it in harmony is one of the major 
reasons that I have chosen my project typology. There is little regard with airport facilities for the 
protection of the natural environment. Not every facility is this way but a great number not pay any 
attention to the natural environment. We can protect the natural environment by reducing the carbon 
footprint of buildings because according to arch2030.com buildings make up for over 40% of the 
pollution created world wide. If this number isn’t reduced we are on a track for slowly destroying the 
planet for future generations. Another technology that is slowing growing in popularity is the use of bio-
fuels. Instead of burning fossil fuels to power vehicles or power plants, bio-fuels, which are plant based 
fuels are a greener alternative to fossil fuels. These bio-fuels can also be used from recycled cooking oils 
from restaurants to be burned in bio-diesel engines. 
   

SUSTAINABILE 
COMMUNITIES 

TECHNOLOGICAL
ADVANCEMENTS 

TECHNOLOGICAL
ADVANCEMENTS 

PUBLIC
EDUCATION 

STRONG
ECONOMIES  

ENVIRONMENTAL
PROTECTION
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MICROCLIMATE
What is a Microclimate?

A micro-climate as defined by Encyclopedia Britannica is “any climatic condition in a relatively 
small area, within a few metres or less above and below the Earth’s surface and within canopies of 
vegetation. The term usually applies to the surfaces of terrestrial and glaciated environments, but 
it could also pertain to the surfaces of oceans and other bodies of water”. Why is considering the 
negeative effects of a microclimate important for an airport facility? Airport facilities can cover such 
large areas of land where they can create a heat island effect and thus a microclimate which can 
negativly effect the surrounding areas. Utilizing green roof technologies, permable surfaces such as 
grasscrete for parking areas, water collection & retention stratgies can reduce the impact on creating 
a microclimate. Also utilizing sustainable building materials that reflect more sunlight then absorb can 
reduce the microclimate of a given area. 

“The Wright Brothers created the single greatest cultural force since the invention of writing. The 
airplane became the first World Wide Web, bringing people, languages, ideas, and values together.” 

— Bill Gates
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HISTORICAL 
History of Flight

Imagine yourself in the early 1900s. There are no cell phones, cars are a rather new invention, there 
isn’t any internet, and the modern day airplane is just a thought being designed in a small shed in 
North Carolina. If it wasn’t for the work of the Wright Brothers the modern day airplane may not even 
exist. It was the idea of tinkering with old bicycles and watching sea birds at the beach got the Wright 
Brothers interested in creating the first heavier then air powered flight. Other inventors through out 
the rest of the world were also working on creating the first powered heavier then air sustained flight. 

In the early 1900s there have been successful human flights, but only with gliders for a very short 
distance. Pioneers from Europe were able to design powered flying machines, but there wasn’t a 
way to control these machines once airborne. This is where the Wright Brothers succeeded in their 
designs. They figured out a way to be able to control the flying machine. This way of control was by 
changing what is now known as the angle of attack of the wing. After watching birds flying, the Wright 
Brothers realized that birds could change the shape of their wing and the direction in which the wing 
meets the oncoming air would allow them to change direction during flight. “We could not understand 
that there was anything about a bird that could not be built on a larger scale and be used by man. If a 
bird adjusts the angles of its wings to make turns or to balance itself, why not apply the same idea to 
an aircraft’s wings?”- Orville Wright. On the first Wright Flyer the technique of wing warping serves the 
same function as a modern day aircraft’s ailerons. Cables on each side of the flyer allowed the Wright 
Brothers to effectively change the shape of the wing and thus change the direction of the flyer. 

Soon after discovering how to effectively control their flyer, the next problem was how to create 
forward thrust to power the craft. The Wright Brothers turned to similar technology that powered their 
motorized bicycles, the gasoline engine. To save as much weight as possile this new engine needed 
to be very light, yet produce as much power as possible. During my research I found that the original 
designed engine produced 12 horsepower and weighted approximately 180 pounds. 

The next major discovery in powering their flyer was the invention of the propeller. These large curved 
pieces of wood would serve the same principle as the wings in creating forward thrust to power the 
craft. In the final design the Wright Brothers utilized 2 propellers that rotated in opposite directions to 
offset the rolling force of the craft. Even to this day many modern day twin propeller aircraft use this 
principle. The next question arises of how to connect these to propellers to the engine? The Wright 
Brothers turned to a very familiar technology from their bicycle shop. The chain and sprocket was 
used to connect the two propellers to the engine. A very simple, yet effective technology. 

The First Successful Flight 

On the morning of December 17, 1903 the Wright Brothers had their flyer setup and were ready to 
attempt the first powered flight of their flyer. The flight lasted only around 12 seconds and covered 
a short distance of approximately 120 feet, but this was the first successful powered airplane flight 
in the world. The photo below shows the Wright Flyer shortly after leaving the ground. “This photo is 
arguably one of the most famous photographs ever taken” ~ Russell Freedman. This started the age 
of modern aviation. 

 

Wright Flyer’s First Flight At Kitty Hawk
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HISTORY OF FLIGHT 

Otto Lilienthal designs &
flies biplane gliders.

First Trans-Atlantic 
Flight by Charles 

Lindberg

Amelia Earhart makes
the first Trans-Atlantic

flight piloted by a woman

First supersonic 
passenger

aircraft flies
The french Concorde 

starts passenger service
The Airbus A380 makes

its first flight 
The Airbus A350 makes

its first flight 

Wright Brothers first 
recorded heavier then 

air powered flight.

First jet engine 
invented

by Frank Whittle

During WWII
Germany sucessfully

flew the first jet powered 
aircraft the Heinkel 178

First supersonic flight
recorded by Charles 

Yeager

Boeing 747 makes the
first commercial flight

First non-stop flight
around the world

Boeing 787 makes
first flight
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1947
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1927 1932

WWII 1938-1945

1969 1976 2005 2013 

In a little over 100 years from the first flight to present day the advancements 
in technology of flight have increased at an extremely high rate. Fast forward 
to present day time and these advancements are still on the rise but have 
seemed to have focused on fuel efficiency techniques such as lighter composite 
materials or new efficient fan blades on jet engines. I look forward to see what 
future technologies are used. 
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PROJECT JUSTIFICATION
During our time in class we were given an in class assignment to answer the following list of questions regarding if our 
thesis projects can be justified. My answers are listed below. 

Why is the project that you have defined important to you as a person (your personal reasons)?

My chosen thesis project is important to me because aviation and air travel have always been a 
huge interest/hobby of mine. I am also very interested in perusing transportation/airport design as a 
career path once I become a licensed architect. 

Why is it important for you to do this project at this stage of your academic development? 

It is important for me to do a project of this scale during my career at NDSU because, during my time 
at NDSU I haven’t done a very large project such as an airport terminal/ airport masterplan. Being 
able to think on a much larger scale, while creating a highly detailed design can help me in the future 
to be able to think on a large and small scale for the entirety of a project. 

Why is it important to do this project at this stage of your professional development?

It is important for me to do this project at this stage of my professional development because I plan to 
create a highly detailed digital model of my project and produce professional renderings and details 
of the project. This will help me in the near future when looking for jobs after graduation because 
I can bring a unique set of skills and be a valuable asset to a firm. As I mentioned above, I hope to 
start down a career path for airport/transportation design in the future and this project can give me a 
chance to design something sustainable, elegant, and beautiful. 

How is the project going to add to your knowledge base?

This project will extensively add to my  knowledge base because of the amount of research needed 
into the complex building program of an airport and what it takes for an airport to function safely and 
efficiently. I also want to learn more about new programs such as Rhino to help me create complex or 
organic building forms because one of my main ideas of this project is to create a highly sustainable 
building/ site design to reduce the amount of pollution created by airport facilities.  

How is the project going to add to your set of skills? 

I hope this project will add to my set of skills in digital production such as renderings, walk through 
videos, physical models, detail models, and research methods.

Why is doing the project important for the profession at this time?

This project is important for the profession at this time because, in my opinion there is very little 
regard for sustainability for airport/air travel in the United States and creating a sustainable airport 
facility could help the future of airport design to be more environmentally contentious for the future. 
 
Why is the project important as an academic exercise at this time?

This project is an important academic exercise because it is testing the limits of what I can do as a 
designer and a future architect. 
 
How can you justify the project economically? 

This project can be justified economically because the Twin Cities are in a desperate need for a new 
efficient airport facility because the current MSP airport is overcrowded and can not expand any 
further to meet the growing economy of the twin cities. A new airport can help connect the twin cities 
to the rest of the world by offering new international destinations, which in turn, will bring new visitors 
to the twin cities area, and at a larger scale the surrounding five state area. Just think of how nice 
it could be to hop on a jet and be almost halfway around the world in as little as 12 hours. For me a 
nonstop flight to eastern Europe or Asia would sound better then taking 2 or 3 connecting flights to the 
West Coast or Chicago then traveling to Europe or Asia. 

How can you justify expending the funds to implement the project?

Since the construction cost of a new airport facility would be very large, I believe that the new increase 
in the economy of the twin cities area and being able to travel to more international destinations 
would out weigh the cost of the airport facility. Since the airport facility will be highly sustainable 
the cost of construction would be offset by the facility’s low energy consumption. For example, if the 
airport was able to capture all of the rainwater runoff and process that water in ponds and reuse that 
water in the future that will drastically decrease the amount of water consumed annually. Or if the 
airport could utilize solar power, and if the amount used is low the facility could in turn sell that power 
back to the power grid. 

Where might the funds come from for your project and are the sources justified? 

This topic is sort of a tough one to answer because it could be controversial. I would imagine the funds 
for the project would come from the Government or the tax payers of Minnesota. 

Is your project justified based on a return on investment? Are these returns monetary, or are they intangible?

No it is not. I do see myself researching much the return on investment. I understand it is important 
to consider, but my primary focus is the sustainability of my project to reduce the impact on the 
environment. However, I could see as previously mentioned the facility being able to sell power back to 
the power grid to reduce the amount of fossil fuels used to generate power. 
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What would be the environmental impacts of your project? Would these impacts justify your project?

I would imagine that the really only major environmental impact of the project would be the 
construction of the facility. There will need to be some existing farms, trees, to be demolished and 
soils to be regraded, but the overall sustainability of the design will outweigh this impact.  
 
Is the technology to be used in your project justified considering all its aspects?

Yes, I plan to utilize as many sustainable building aspects in my project such as sustainable building 
materials, solar orientation of the terminal, reducing the heat island effect of the tarmac areas, and 
implementing LEED into my project. 
 
Why is the project important to be implemented in its social context? 

The social context of my project could help provide awareness of the sustainability of future airport 
facilities. By providing large green spaces and plants both inside and outside throughout the design 
can help improve the travel and overall experience of an airport facility. By providing large amounts 
of green space and a strong connection to nature can help ease the burden and stress of travel. 
 
Why is the project important to be implemented in its cultural context?

Maybe by creating spaces within the airport that can bring people of different cultures together. 
There is also the opportunity to include some of the culture of Minnesota within the terminal 
facility spaces. This could be for example material finishes, lighting, retail spaces or the overall 
psychological aspect of the space. Could creating a space that exemplifies “Minnesota Nice” be 
possible? 
 
How is the project justified in its chosen site location?

My chosen site location can be justified from its rural surroundings, yet its close proximity to the twin 
cities area. The site has great connectivity to the twin cities either via highway 52 or a planned light 
rail extension that would connect to both Minneapolis and St. Paul downtown areas. Currently, the 
site is relatively flat open farm fields that will make a great template for an airport facility. There is 
also a natural wetland on site that will be utilized for rain water harvesting and cleansing.  
 

Would your project contribute to the advancement of the profession?

I sure hope so! I hope that my project could make a push towards a higher level of sustainability when 
constructing or renovation existing airport facilities. We as designers, need to start to think long term 
sustainability when designing these facilities. 

Is working on your project an imperative, or is it just an option?

In my opinion yes. As I previously mentioned there is little regard to the sustainability of an airport 
facility and this needs to be addressed so the future of our planet can remain intact. Since air travel 
is on the increase throughout the world, we as designers need to start thinking of a sustainable future 
for air travel now before its too late. 

Project Justification Summary

To summarize the previous questions I can come to the conclusion that my thesis project is in fact 
very justifiable. By creating a highly efficient facility that consumes very little energy while helping 
protect the surrounding environment will be a successful project. Another reason that I believe 
my project is justifiable is the need for a new airport facility because the current MSP airport is at 
capacity and can not expand any further. As previously mentioned the demand for air travel is only 
going to increase and the current MSP facility can not meet that demand. By creating a new facility 
the Twin Cities area can further be connected to the rest of the world by opening up new travel 
destinations. By opening up new travel destinations can also positively effect the Twin Cities area by 
bringing more travelers and tourism into the area. Another positive justification of the airport facility 
will be the income of the facility that could in turn be reinvested into the state of Minnesota for other 
infrastructure updates, towards reducing the cost of higher education or into new technological 
research. 

In addition to the aforementioned items above, one of the main reasons I have chosen this project 
and am able to justify it myself is my passion for travel and aviation. I love the thrill of travel to a 
new destination and the overall experience of flight. It is simply amazing that something that can 
weigh hundreds of thousands of pounds, yes, hundreds of thousands, yet can be so graceful and lift 
off the ground without any effort. I am also considering a career path after my time here at NDSU 
as previously mentioned in transportation/airport design. If I didn’t go down the current path of 
architecture, becoming a pilot was also being considered for a potential career. Maybe eventually 
there will be a possibly to pursue both of my passions. 
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PERFORMANCE CRITERA
Performance Measure: What aspect of the performance of your design is measured? 

For my thesis project I have multiple performance criteria’s that I will be measuring. The first and 
most important is the environmental performance (sustainability) of the design of both the airport 
site and terminal building(s). I want to create an airport facility design that could be the benchmark 
for the future of sustainable air travel. Another criterion that I will be measuring is the environmental 
impact of the facility. I plan to utilize rain water harvesting and onsite water retention methods to 
capture and clean waste water and retain it on site. The building orientation will also utilize natural 
lighting to help reduce the energy consumption of the facility. Space allocation and psychological 
impacts of the facility will also be considered in the design because an efficient design to move 
large amounts of people freely and easily will help create a positive psychological impact on the 
space(s). I also plan to incorporate as much green space and plants into the interior/exterior spaces 
to aid in the psychological and behavioral patterns of those who visit the spaces. Since safety 
and security is a very important issue, the facility must meet code compliance, while being highly 
efficient. 

What are the kinds and units of data involved in the measurement? 

Some units of data that could be subject to measurement would be the amount of water collected 
on site to be cleaned in retention ponds and further utilized within the building once cleaned. 
This could be measured by calculation the surface area of the airport facility and utilizing average 
rain fall totals for my site area to figure out the amount of rain water that could be harvested 
and reused per year. Another system that could be utilized would be a green roof system on the 
terminal building(s) that would be highly efficient in collecting 90% or greater of rainwater runoff. 
Space allocation could be measured by creating the shortest path between arriving at the terminal 
and departing on a flight. This could be measured through diagrams depicting the paths of travel 
though out the terminal facility. Another possible aspect to measure would be the average amount 
of pollution created at airports similar in size to the facility that I am proposing and calculate the 
amount of plants needed on site to offset that amount of pollution that would be created. 

Performance Measure Source: How and where will you obtain the performance measure?

For the performance measure source(s), I plan to utilize digital software such as Revit, Rhino, VR 
technology and InDesign to create digital drawings to depict the previously mentioned performance 
criterion that I will be measuring in my project. Creating diagrams and drawings will provide a clear 
understanding of the performance criterion that I will be measuring. I also plan to create a scale 
site model, and detail model(s) of the terminal building to show how the construction details of the 
building can create a positively preforming building. Also creating a VR walk through video so people 
could be set into the spaces and experience them in as close to real life as possible. 

Performance Analysis: What kind of analysis is done, if any, to generate the performance measure? What tools or 
instruments will be used (drawings, scale models, computer simulations, etc.)?

The performance analysis criteria could be completed by a short survey for those who review my 
project. For example, if they felt that the design of the airport facility was aesthetically pleasing or 
if they felt a positive psychological impact from viewing a VR video or rendering of the space(s). As 
mentioned above, creating a series of models could also aid in a positive performance analysis. 
Another way to analysis the building performance would be to utilize lighting analysis software such 
as ElumTools to determine the luminance of a space.  

Performance Judgment: How will you judge that you have met the performance criterion or criteria? Explain the 
reasoning behind your judgment.

I will judge whether or not the performance criteria have been met or not though the software 
analysis of the building’s energy consumption, amount of rain water that will be collected each year 
on site and the efficiency of the final design solution. For example, how efficiently can passengers 
navigate the terminal building from arrival to departure or though a connecting flight. 

Performance Categories Examples: 

1. Space Allocation 
2. Energy Consumption 
3. Environmental Performance (luminous, thermal, acoustical environments, ecosystem balance) 
4. Behavioral Performance (usage patterns) 
5. Psychological Impact (aesthetics, sensory experiences, connecting the spaces to nature) 
6. Environmental Impact 
7. Code Compliance 

Performance Criteria Summary:

To summarize the above material the performance criterion of the final building design will include 
the analysis of space allocation, energy consumption, environmental performance, psychological 
impact, and code compliance. These criteria all interconnect with each other in various ways which 
is why I have chosen to analyze them in my thesis project. To analyze these criteria, I will utilize 
digital software(s), physical models, and internet research methods to create a final conclusion.   
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SPATIAL PROGRAM
Level of Service

The level of service in an airport facility relates to how a traveler experiences the facility though out 
the entire process from arrival to departure. This also includes passengers with connecting flights. 
Some of the components that are measured for level of service through out an airport facility are as 
follows: 

•Amount of Congestion 
•Waiting times
•Baggage Processing Times
•Queue Wait Times (Ticketing, Check-in, or Security Check Points) 

These are the major factors in measuring the level of service. Since an airport facility is a series of 
spaces to move and process people, whether incoming or departing the measure of service can be 
broken down even further. 

 A  Excellent Level of Service, free flowing traffic, open direct routes to processing areas, superior level  
   of comfort in all spaces. No Delays in arrival or departing flights. 

 B High Level of Service, consistent level of flowing traffic, high level of comfort to passengers.

 C Good Level of Service, Stable flow of movement of traffic, very few delays in related systems.

 D Adequate Level of Service, Slowing of flow in traffic, some delays for passengers thorough out the   
  facility, conditions of this level of service are acceptable to passengers for a short level of time.

 E Unacceptable Level of Service, very unstable flow in traffic, capacity of the entire system is limited,  
  Passengers will experience delays in most areas of the facility. 

 F Total system breakdown, high congestion in all areas, long delays, passenger comfort is greatly   
  reduced. Weather events can cause the Level of Service to be greatly reduced. 

After researching the level of service through out airport facility designs I was amazed that the 
average level of service for passengers when designing a new facility was set to level C. I plan to 
meet and exceed this expectation of the level of service in my airport facility design. 

Estimating Design Hour Passenger Traffic

Because airport facilities do not have a steady stream of traffic through out the entire day 
there are peaks and valleys of passenger traffic through the facility due to flight schedules. 
After researching this topic the ACRP Design Manual states that the peak passenger traffic 
numbers are typically through a twelve to fourteen hour period through out the day. The typical 
busiest times are from 6 a.m. to 8 p.m. This can also vary by the time of year, for example the 
Wednesday prior to thanksgiving is one of the busiest travel days through out the year. 

To break down the Design Hour more the following estimations were made to the passenger per 
hour numbers figured on the spatial allocation. At a peak hour of traffic there could be as many 
as 75 flights in one hour and a average of 180 passengers per flight. Some flights such as an 
international flight could carry as many as 500 passengers. This is where designing for the peak 
hour becomes challenging. Not every flight from the potential of 75 would carry this high number 
of passengers but on an average at least 5 flights could potentially carry this number. However 
because international flights require passengers to arrive at a minimum of 2 hours before the 
scheduled departure time this number is challenging to work into the final design hour figures. 

Here are the estimates for the maximum passenger traffic per hour:

70 Flights x 180 Passengers per Flight = 13,500 Passengers
5 Flights x 500 Passengers per Flight = 5,000 Passengers 

Total: 18,500 Passengers in 1 hour 

To summarize this information the airport facility needs to accommodate this large number of 
passengers while keeping wait times down for check-in, baggage check, security check points, 
and travel times from arrival to the departure gates. 

Spatial Allocation Summary 

As seen in the table below, circulation makes up the majority of the proposed space at a 
minimum of 30% of the total area of the terminal facility. After researching this portion of the 
building program I plan to set this as the bare minimum amount for circulation. The final design 
needs to be open, yet very comfortable to help make the traveling experience positive for anyone 
visiting the space. By creating a positive built environment that is ascetically pleasing and makes 
a positive impact on passengers level of psychological understanding of the space will make for 
a successful facility. 
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Approxmiate Passenger Traffic Numbers

Passengers Per Year 50,000,000

Passengers Per Day 50,000,000/365 136,986 Day

Passengers Per Hour (24 hour period) 136,986/24 5707 Per Hour

Passenger Sq. Ft. Per Person 8 Sq. Ft. x 136,986 1095888sq. Ft.

Sq. Ft. Rounded to Nearest 100 Sq. Ft. 

Terminal Building Level of Service A in Sq. Ft. Per Person Square Footage % of Building Space

Land Side

Drop-Off Area 15 Sq. Ft. Per Person 50,000 1%

Pickup/ Arrival Area 15 Sq. Ft. Per Person 50,000 1%

Entry 10 Sq. Ft. Per Person 50,000 1%

Circulation 8 Sq. Ft. Per Person 1,100,000 30%

Ticket Counters/ Check-in 10 Sq. Ft. Per Person 20,000 0.05%

Retail Space 8 Sq. Ft. Per Person 500,000 11%

Adminstration Offices 150 Sq. Ft. Per Office 1%

Security Offices 150 Sq. Ft. Per Office 1%

Security Checkpoints 8 Sq. Ft. Per Person 100,000 2%

Air Side

Retail Spaces 8 Sq. Ft. Per Person 800,000 18%

Gate Areas 15 Sq. Ft. Per Person 500,000 11%

International Waiting Areas 15 Sq Ft. Per Person 100,000 2.00%

Customs Checkpoint 10 Sq. Ft. Per Person 50,000 1%

Baggage Handeling 500,000 11%

Baggage pickup 15 Sq. Ft. Per Person 550,000 12%

4370000 1.03

Total Sq. Ft. Total % of Space

SPACE ALLOCATION
Below is a list of the main spaces that will be included in the terminal design. I am proposing 
that the airport facility has a yearly passenger traffic of 50,000,000. This is an average of 
25% more passenger traffic then the current MSP airport. The table also shows the average 
square foot per person in certain spaces through out the airport. These numbers are slightly 
more then the required minimum to maintain the maximum level of passenger comfort and 
airport efficiency. Since the final design solution is not figured out at this point in the project 
these numbers only serve as a starting point for the sizing of the major spaces within the 
project. 
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Domestic Passenger Flow Diagram 

The following diagram shows a typical progression of a domestic flight departing and arriving 
passenger within the terminal space. 

International Passenger Flow Diagram 

The following diagram shows a typical progression of a international flight departing and arriving 
passenger within the terminal space. 
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PROJECT STATISTICS:

PASSENGERS PER YEAR: 50,000,000

NUMBER OF GATES: 110 - MULTIPLE APRON RAMP SYSTEM (MARS)

TERMINAL LENGTH: APPROX. 8600'

TICKET COUNTERS: 16

BAGGAGE CLAIM CAROUSELS: 32

RESTROOMS: 74

MOVING SIDEWALKS: 50 

building systems diagram
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Previous Studio Experience 

(Undergraduate) Second Year Design Studio:

Semester: Fall 2015
Professor: Darryl Booker

Project: Tea House
Location: Fargo, ND 

Semester: Spring 2016  
Professor: Joan Vorderbruggen

Projects:  Montessori School  
  Bird House
  Small Dwelling
Location: Fargo, ND | Marfa, TX

(Undergraduate) Third Year Design Studio:

Semester:  Fall 2016
Professor: Mike Christenson 

Projects: Boat House
  Brewery Museum 
Location: Winona, MN 

Semester:  Spring 2017
Professor: Bakr Aly Ahmed  

Projects: Steel Competition | Mining Museum
  Concrete Design | High School

 



113112

Previous Studio Experience (Continued)  

(Undergraduate) Fourth Year Design Studio:

Semester: Fall 2017
Professor: Don Faulkner

Project: Integrated Design Studio |
  High-rise 
Location:  San Francisco, CA

Semester: Spring 2018 (Europe Study Abroad)
Professor: Paul Gleye
 
Projects:  International Design Studio
  Urban Design 
Location:  Brussels, Belgium 

(Graduate) Fifth Year Design Studio:

Semester:  Fall 2018
Professor: Mark Barnhouse

Projects: Wetland Research Center 
Location: Hawley, Minnesota 
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