


i n d u s t r i a l   d e s i g n 

THESIS PROJECT 05

FACILITY FOR INDUSTRIAL TECHNOLOGY 
AND

POWER GENERATION

A Design Thesis Submitted to the 
Department of Architecture and Landscape Architecture 

of North Dakota State University 

By

Andrew E. Koedam 

In Partial Fulfillment of the Requirements
for the Degree of 

Bachelor of Architecture 

Primary Critic - Cindy Urness
Assistant Professor of Architecture 

Blind Thesis Critic - Don’t Know 
Associate Professor of Architecture 

Program Director - G. Mahalingam
Department of Architecture 

May 2005 
Fargo, North Dakota 

Secondary Critic - Angela Hansen
Assistant Professor of Landscape Arch

Thesis Committee Chair - Don Faulkner 
Department of Architecture  

Department Chair - Paul Gleye
Dept. of Arch and Landscape Arch



i n d u s t r i a l   d e s i g n 

THESIS PROJECT 05

TABLE OF CONTENTS 

1.  Abstract......................................1

2.  Project Essence..........................3

THESIS PROGRAM 

A.  Project Background..................5
 Title 
 Location 
 Background

B.  Project Typology.........................7

C.  Unifying Idea..............................9
 Theoretical Premise 

D.  Project Justification.................11

E.  User/Client Description............16
 Quantity 
 Description 
 Peak Usage/Allowable Access
 Parking 

F.  Major Project Elements............26

G.  Site Information........................41
 Location - Macro to Micro 
 Site History 
 Site Importance 
 Demographics 
 Economic Base 



i n d u s t r i a l   d e s i g n 

THESIS PROJECT 05

H.  Project Emphasis.....................38
 Adaptive Reuse 
 Mixed use 
 Connections 
 Facility Design 

I.  Plan for Proceeding..................41
     Research Direction
    Design Methodology 
      Documenting Process 
     Project Schedule 

J.  Studio Experience ...................52

K.  Results/Goals............................54
       Unifying Idea Research 
       Typology Research 
       Historical Context  
       Project Goals

L. Site Analysis................................61
 Specific Location 
 Major Landmarks 
 Site/Environmental Issues 
 Topography/Hydrology 
 Geology/Vegitation
 Existing Elements 
 Site Transportaion/Linkage 
 Site Views 
 Climate Data 
 Wind Roses 
 Sundial Diagrams
 Site Analysis 
 Influential Characteristics 
  Physical Context
  Site Opportunities 
  Impact Development 
  Site Relationships 



i n d u s t r i a l   d e s i g n 

THESIS PROJECT 05

M.  Requirements............................77
      Space Allocations
  Research Based 
  Lab Support 
  Facility Based 
  Public Based 
  Education Based
 Programmatic Research
 Executive Summary 
 Spatial Interaction Matrix 

N.  Code Search............................143
 Zoning
 Building Code UBC 2003 
 
O.  Case Studies............................152
 Prittard & Sullivan Building
 Arizona Science Center 
 Jewish Museum
 Felix Nussbaum Museum
 Cinema Palace 
 Mummers Theater 
 Mill City Museum
 Center for Biotech. and Bio Engin. 
 Banque Populaire de L’Ouest
          Cartie Foundation for Contemp. Art 
 Bridge Collaboration

P.  Reference List...........................176

Q.  Appendix.................................180
 A.  Statement of intent 
 B.   Proposal 
 C.  Maps/Photos
 D.  Tables - Reference List
 E.   Figures - Reference List
 F.   Other Reference Material



i n d u s t r i a l   d e s i g n 

THESIS PROJECT 05

THESIS PROGRAM 
R.  Process.............................220-245 
 Concept 
 Form 
 Function

S.  Design Solution.......................246
 Thesis Design Presentation
 Model

T.  Identification...........................247

U.  Digital Format.........................248
 CD: Thesis Program 
  Design Presentation 
  Animation 



i n d u s t r i a l   d e s i g n 

1.1 ABSTRACT

1

1ABSTRACT
Reasoning and insight into a facility for industrial technology and 
power generation.
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The University of Minnesota is currently among the 
top four leaders in the nation for industrial and 
mechanical   engineering research.  Their demand 
for innovative testing and research facilities grows 
as new discoveries are further being explored.  
The University is determined to utilize its ability to 
perform complex research, ultimately becoming 
one of the most advanced energy research 
elements in the world.  The Facility for Industrial 
Technology and Power Generation will provide 
the essential means necessary to accomplish 
this goal.  The 25 year 297 million dollar University 
facilities renovation project opened the door, 
allowing a facility of this typology to emerge.  This 
development provides the University 55 million 
dollars in funding from the U.S. Department of 
Energy. It also provides a federal grant that will 
fund research into developing and testing new 
fuel sources and make coal burning more efficient 
and clean. 

(Univ. of Minn., 2004, Steam Plant Facts Sheet)

The importance of this research is invaluable to 
spatial environments, exterior/interior, natural 
environments, and the overall quality of life.  This 
design thesis centers on solving the demand 
for larger, more adequate testing facilities, 
laboratories, and classrooms. These elements will 
support the advances in research along with the 
University’s need for fuel storage and transport. 
The solution will create positive connections 
and relationships while meeting the needs of 
the University and its industrial/mechanical 
engineering department on campus.
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2ESSENCE
The heart of creating an advanced research facility for industrial 
technology and power generation.
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The exploration of power and energy 
comes from the minds drive to fulfill 
functional needs.  This is ironic in the 
sense that the mind itself is powered by 
some incoherent energy that cannot be 
defined.  Is all energy then created  from 
the mind and its desire to fulfill functional 
needs?  No, it is the energy within the 
mind that allows us to design energy and 
harness its power.  The idea then is to 
create a sense of energy that harnesses 
and embraces  the minds drive in 
fulfilling functional needs of foreseeable 
elements in power generation and 
industrial technology.    

“We have only to speak of an object to 
think that we are being objective. But, 
because we chose it in the first place, 
the object reveals more about us than 
we do about it. What we consider to 
be our fundamental ideas concerning 
the world are often indications of the 
immaturity of our minds.” - G. Bachelard
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ABACKGROUND
Information and insight into a facility for industrial technology 
and power generation.
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PROJECT TITLE:

 - Facility for Industrial Technology 
   and Power Generation

PROJECT LOCATION:

 - University of Minnesota Campus 
   Old Main Power Plant 
   East River Road 

PROJECT BACKGROUND:

The University of Minnesota funds a 
large amount of technological research 
and development, aimed at improving 
mechanical functions HVAC and future 
means of power-heat generation.  The 
importance of this research is invaluable 
to spatial environments exterior/interior, 
natural environments, and the overall 
quality of life.  There is a demand for 
larger, more adequate testing facilities, 
laboratories, and classrooms to support 
the advances in research, fulfilling the 
needs of the engineering departments 
on campus.   
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BTYPOLOGY
An architectural type.  Typological precedents or analogous 
similarities to related buildings/projects.
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PROJECT TYPOLOGY:

 1.  The Focus on an architectural 
      type.  A building type the 
      project  is most closely related 
      or associated to.  

THESIS TYPOLOGY:

This design thesis will define the 
development of a Facility for Industrial 
Technology and Power Generation 
collaborated with the mechanical and 
industrial engineering programs on 
the University of Minnesota Twin Cities 
campus.  The mixed-use building will 
identify testing facilities, laboratories, 
and classrooms integrated with an  
interpretive/recreation facility to 
encourage interaction among users.  The 
design will also develop as an adaptive–
reuse, utilizing the ruins still present from 
the Old Main Steam Plant and the non 
functioning Burlington Northern railroad 
bridge. The bridge currently  has been 
converted into a pedestrian walkway 
connecting the east and west banks of 
the Mississippi River. 
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CUNIFYING IDEA 
A theoretical premise - an intellectual question the thesis 
researches and explores.
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UNIFYING IDEA/THEORETICAL PREMISE:

 1.  The focus of design or the
      design exploration that will 
      focus the solution to the 
      problem.

UNIFYING IDEA/THEORETICAL PREMISE:

The design idea primarily focuses on 
satisfying functional needs to advance 
mechanical, industrial, and power 
generation  research.  Interactive 
research labs and classrooms provide the 
means necessary to progress research 
and developments.  The design will 
create positive connections on campus 
with involved user interaction and 
provide a gateway to explore advanced 
systems and means utilized throughout 
the nation.  The facility reacts to the 
users advanced needs while providing 
aesthetic appeal and relationships 
to the campus and community as a 
whole.  The design’s secondary function 
is providing a means of fuel storage and 
transport for the University’s main steam 
supplier, SE Steam Plant, located one 
half mile up river.  Function is the primary 
element that will drive the overall 
design, providing solutions to the needs 
of research, fuel storage/transport, and 
public connection.
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DJUSTIFICATION 
Why the project defined is important personally and societally.  A 
thesis demonstrating knowledge, skill and ability.
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PROJECT JUSTIFICATION:

 1.  Why the project is important 
      (personal and societal).  
      Project’s ability to demonstrate 
      knowledge and skill.  

“The Mississippi River is a wonderful book 
that was not meant to be read once 
and thrown aside, for it has a new story 
to tell every day.”  - Mark Twain 

Heating Plant Facilities: 
- U of M 
- SE Steam Plant
- Minneapolis Main
- St. Paul 

Totaling 15 primary coal fired boilers,  
average age of 34 years, requiring 2.5 
billion pounds of steam to be produced 
each year for the University of Minnesota 
campus.  

(U of M, 2004, Steam Plant Facts Sheet)

The Facility for Power Generation and 
Industrial Technology is incubated by 
these statistics - offering a solution, or the 
means in finding a solution. 
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In 1988, a study was conducted of 
the University’s utilities by CRS Sirrine, 
showing that the antiquated steam 
system required extensive renovation 
or replacement within ten years.  The 
University set up a l ist of criteria in 
which contract proposals would be 
evaluated: 
• Obtaining the lowest steam cost 
 possible 
• Ensuring fuel price protection 
 through fuel flexibility of price 
 guarantees
• Minimizing adverse environmental 
 and health impacts
• Minimizing the financial risk for the 
 University 
 
In 1992, the University accepted a 25 
year 297 million dollar contract with 
Foster Wheel which agreed to:
• Significantly reduce air pollution 
• Produce energy through 
 Cogeneration – convert excess 
 steam into electricity 
• Upgrade SE Steam Plant and St. 
 Paul Plant 
• Close the Old Main Steam Plant 
 converting into fuel storage and 
 transport to SE Steam Plant 
• Allow flexibility in fuel choice,
 an environmental advantage

(U of M, 2004, Steam Plant Facts Sheet)
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The University also agreed to a voluntary 
participation in an Environmental Impact 
State (EIS) to ensure publ ic health 
and safety.   This agreement allowed 
the general public to have input on 
envi ronmental  consequences and 
review of environmental impacts.  

(University, 2004, Services: Energy Oper.)

The benefits of the overall project are 
extremely valuable to the University and 
surrounding region.  The addition of three, 
state-of-the-art boilers will encourage 
the use of fuel technology allowing the 
university to burn a variety of fuels such 
as: coal, natural gas, oil, and renewable 
resources, wood chips.  This gives the 
university the ability to change fuels for 
economic and public health reasons, as 
new fuels are developed and research 
discovers more cost effective and 
environmentally sound energy sources.  
A secondary benef i t  i s  the use of 
cogeneration - passing the 2.5 billion lbs 
of steam over a turbine before heating 
the campus to produce an amount of 
electricity equal to the quantity used by   
the U of M campus.

(U of M, 2004, Board of Regents CW)  
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The development of this project means 
a cost effective solution that reduces the 
amount of air pollution by 30% exceeding  
the UN goal of 20% by 2005.  Financial 
stability is secured with 55 million dollars 
in funding from the U.S. Department of 
Energy Clean Coal Tech. Demonstration 
Program and an 86 million dollar capital 
investment in coal savings.  

The University was honored with an 
undetermined federal grant that will 
fund research into developing new fuel 
sources and make coal burning more 
efficient and clean.  Statistics show that 
nation wide, 60% of power production 
depends on coal, higher world wide, 
giving the University an opportunity 
to make a global “environmental” 
contribution.  

(U of M, 2004, Steam Plant Facts Sheet)

The Facility for Industrial Technology 
and Power – Generation will utilize the 
University’s decision to become one 
of the most advanced global energy 
research elements, providing the core 
for this design thesis.  The facil ity is 
exceptional in its function, creating the 
explorations into finding a unique design 
solution. 
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EUSER/CLIENT 
Defining specific identity of user/client groups involved with the 
facility for industrial technology and power generation, both 
quantitative and performance descriptions.  Documentation 
of each user groups unique individual requirements including 
quantity, peak usage, and parking requirements.
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E
USER/CLIENT DESCRIPTION:

 1.  Identification and definition of 
                users/clients involved.

The Facility for Industrial Technology 
and Power Generation will provide 
employment and research amenities 
to a variety of users while integrating a 
component of public involvement and 
interaction.  Relationships developed 
through the University will support and 
encourage future developments leading 
to an additional user/clientele base:  
officials, industrial and power companies, 
and mechanical, industrial, and power 
generation research specialists.

•  Students     50
•  Faculty     10
•  Lab Technicians    15
•  Facility Staff    10
•  Facility Maintenance   12
•  Security       3
•  Research Specialists                          10
•  Industrial/Power Companies    5
•  General Public                               1000
    (Including Campus) 
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• STUDENTS:  50

Students both undergraduate/
graduate will utilize all aspects of the 
facility.  Collaborated education and 
research will allow students to explore 
and discover advanced means of 
fuel technology, power generation, 
and correlating systems.  The University 
of Minnesota is among the top ten 
universities in the nation for industrial 
and mechanical engineering, awarding 
an average of 200 bachelor degrees, 
50 master degrees, and 20 PhD’s each 
year.  This honorable recognition attracts 
400 new students each year in the field 
of engineering. 

(Dept. of Mech. Engin. at U of M, 2004.)
 
Of the 400, an average of 50 students 
will specialize in the study of industrial 
technology and power generation   The 
addition of a new facility will attract 
more students each year and provide 
them with the necessary amenities for 
advanced education and research/
testing development.   

(Industrial Engin. at the U of M, 2004.) 
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• FACULTY:  10 

Faculty will have full use of the facility 
acting as a collaborative “hands on 
classroom”.  The facility becomes a tool 
for advanced education and research 
creating an interactive environment 
for students and faculty.  The Facility 
for Industrial Technology and Power 
Generation will provide the technology 
and resources required for faculty and 
students to achieve viable research 
data.  The University supports its Industrial 
and Mechanical Engineering programs 
with the help of 70 faculty members that 
provide means of higher education and 
advanced research background.  Of 
the 70 faculty, 10 will perform research 
and testing procedures, including offices 
located within the facility.  The facility 
only benefits because of the experience 
and determination of its faculty.

(Dept. of Mech. Engin. at U of M, 2004.)
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• LAB TECHNICIANS:   15

Lab technicians will provide support 
to advanced research and testing 
performed within the facility.  The ability 
to assist and maintain research data 
is viable in achieving and discovering 
advanced means of industrial/
mechanical engineering and power 
generation.  The facility will require a 
team of 15 full time lab technicians to 
provide the support and assistance to 
faculty and students.  The quantity of 
lab technicians will vary slightly with the 
extent and length of each research and 
testing project.

• FACILITY STAFF:  10  

Facility staff will perform office duties 
and handle public relations while 
managing overall operations of the 
facility.  Staff and management will 
be in direct contact with the University 
facilities management and its college of 
industrial and mechanical engineering 
to make sure requirements are being 
met.  A team of 10 personnel including 
management will be required to staff 
the facilities and its operations.  
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• FACILITY MAINTENANCE:  12  

A team of 12 employees will manage and 
operate fuel storage and transport within 
the facility and to the SE Steam Plant 
while providing overall maintenance 
to the facility.  Twelve employees are 
required with the University’s renovation 
contract in order to assure no lay offs.

(U of M, 2004, Steam Plant Facts Sheet)   

• SECURITY:  3  

A team of 3 security guards will provide 
site and visitor access within the facility.  
Overall security measures will be handled 
in a manner not to discourage public 
interaction. 

• RESEARCH SPECIALISTS: 10

Average rate 10 per month.  
Officials and Specialists will be invited 
as guest lectures, consultants, and 
employees encouraged to perform 
collaborative research in support of 
the University and its mission to strive for 
national and global recognition.
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USER / CLIENT DESCRIPTION:

• INDUST./POWER COMPANIES:  5 

Average 5 per month.   
Industrial technology and mechanical 
engineering companies will be invited to 
observe and explore new technological 
advancements achieved by the 
University’s respected departments.  
This idea offers increased clientele 
base for the University while providing 
employment and internship opportunities 
for students and faculty. 

• GENERAL PUBLIC:  1000
      
Average 1000 per month.
The general public including campus 
will be encouraged to get involved and 
interact with the facility.  The interpretive 
and recreational component will 
aid to utilize and inform the general 
public of advancements made in the 
industrial/mech. engineering and power 
generation fields. New research and 
discoveries will be accessible to the public 
in hopes of achieving environmental 
and economical benefits.
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PEAK USAGE / ALLOWABLE ACCESS

Students: Allowable Access:  
  24 hrs - 7 days a week 

  Peak Usage:  
  7:00am – 10:00pm M-Su

Faculty: Allowable Access:  
  24hrs - 7 days a week 
 
  Peak Usage:   
  7:00am – 10:00pm M-Su

Lab Tech: Allowable Access: 
  24 hours – 7 days a week 

  Peak Usage:   
  7:00am – 10:00pm M-Su

Staff:  Allowable Access:  
  24 hours – 7 days a week

  Peak Usage:   
  7:00am – 5:00pm M-Su

Employees: Allowable Access: 
  24 hours – 7 days a week

  Peak Usage:   
  7:00am – 5:00pm M-Su
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PEAK USAGE / ALLOWABLE ACCESS:

Security: Allowable Access:  
  24 hours – 7 days a week

  Peak Usage:   
  12:00am – 12:00pm M-Su

Officials: Allowable Access: 
  8 hours – 5 days a week
  
  Peak Usage:   
  7:00am – 5:00pm M-F

Specialists: Allowable Access:  
  24 hours – 7 days a week

  Peak Usage:   
  7:00am – 10:00pm M-Su

Companies: Allowable Access:  
  8 hours – 5 days a week

  Peak Usage:   
  7:00am – 5:00pm M-F

Public: Allowable Access:  
  8 hours – 5 days a week

  Peak Usage:   
  7:00am – 5:00pm M-F
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PARKING REQUIREMENTS FOR USER/
CLIENT:

Parking Requirements are controlled 
under the University of Minnesota Parking 
Policy and ADA standards. Parking is 
determined at the discretion of the 
University. 
  
Students/Faculty:  25  stalls
 
Lab Tech/Employees: 30  stalls 

Security/Staff:  15  stalls 

Specialists/Companies: 10  stalls 

General Public:   30  stalls 

Total:            110  stalls

ADA Requirements: 

      1 - 25 1 van and 0 car stalls
    26 - 50 1 van and 1 car stalls
    51 - 75 1 van and 2 car stalls 
    76 - 100 1 van and 4 car stalls
  100 - 200 1 van and 5 car stalls 
  201 - 300 1 van and 6 car stalls 
  301 - 400 1 van and 7 car stalls 
 
(AIA, 1994, Arch. Graphic Standards)
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FMAJOR PROJECT
ELEMENTS
Principle and fundamental features of the thesis project.
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F
MAJOR PROJECT ELEMENTS:

 1.  Principle and fundamental 
      features of the project.  

MAJOR PROJECT ELEMENTS:

The Facility for Industrial Technology 
and Power  Generation will  integrate 
a number of diverse spaces that will 
work together as one functioning 
unit.  The relationships and connection 
between each space will fulfill functional 
requirements while providing users with 
aesthetic and enjoyable environments.  
Spaces within the facility need to have 
an element of flexibility, giving the 
ability to adapt with advancements 
made in research and the growing 
use of technology.  This flexibility allows 
the facility to change with the growing 
needs of its users and their advanced 
testing and research. 



i n d u s t r i a l   d e s i g n 

MAJOR PROJECT
F24. ELEMENTS

24

• Laboratories/Classrooms

• Testing Facilities

• Supporting Research Spaces

• Security Measures

• Locker rooms/Restrooms

• Employee Amenities

• Fuel Storage and Transport

• Fuel/Water Handling

• Waste Storage/Removal

• Mechanical/Electrical

• Connections/Transitions  

• Circulation

• Conference/Meeting

• Interpretative/Recreation

• Facility Offices

• Parking
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GSITE INFORMATION 
Site Data including information ranging from macro to micro 
scale.  Why the specific site is important and appropriate for 
the facility.  Site information including location, site history, site 
importance, demographics, and economic base.
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SITE INFORMATION: MACRO TO MICRO

 1.  Information ranging from   
      region, city, to the site. 

Site Location:    University of Minnesota  
        Twin Cities Campus

        Old Main Power Plant 
        - East River Road 
        - Mississippi River front  

 Minneapolis, Minnesota
•  between  University and downtown

S I T E
L O C A T I O N 

Figure G.1  Aerial View Of Downtown Minneapolis, MN



G26. SITE INFO

i n d u s t r i a l   d e s i g n 

G27. SITE INFO

27

SITE HISTORY:

The site embraces a long historical 
background starting with Native 
American people.  The land on which 
the site is located is known as the East 
River Flats where people have settled 
for thousands of years.  The site is part of 
the last flat landing spots before the St. 
Anthony Falls, not bounded by high stone 
bluffs.  This site is where the Dakota and 
other Native American tribes landed their 
canoes before carrying them around 
the falls.  An 11,000 year old Clovis spear 
point provides evidence of this early 
human inhabitancy. The site evolved 
as an area of industrial manufacturing 
and production that took place along 
the Mississippi River during the Industrial 
Revolution.  In the 1800’s, immigrants 
migrated to the upper Midwest around 
the expanding Minneapolis area in 
search of work at these factories, allowing 
a variety of immigrants, predominantly 
Bohemian, to settle in along the East River 
Flats commonly known as the Bohemian 
Flats.  The continued urban and industrial 
growth led to the development of river 
front facilities and the University.  The 
negative effect of growth in industrial 
type facilities pushed out immigrants 
that had once settled on this land.

(Kiosk of University of Minnesota, 2004.)
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SITE IMPORTANCE:

Currently, the site includes ruins of the Old 
Main Steam Plant built in the early 1900’s 
to supply the University with steam heat.  
This includes a non-functioning Burlington 
Northern railroad bridge that was used 
to transport, load and unload coal to the 
plant.  The decommissioned bridge has 
since been converted into a pedestrian 
bridge that connects the east and west 
campuses of the University.  The bridge 
also acts as a connection between 
downtown Minneapolis, the University of 
Minnesota TC, and Dinkytown, a village 
type pedestrian environment filled with 
small shops and restaurants.  

The site location provides a context that 
encourages the utilization of industrial 
technology and power generation while 
providing a seam in which the general 
public can be integrated.  The current SE 
Steam Plant, located only one half mile 
up river, additionally depends on the 
ability of the site to store and transport 
fuel for the University’s primary source of 
electricity and heat.  The site’s current 
and historical background justifies and 
supports the development of a facility 
that will integrate research and testing of 
industrial technology/ power generation 
with the integration of the general public, 
including campus.  
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DEMOGRAPHICS:

 - Provide quantitative values for  
   economical stability and
    defining user groups.  

Based on 2004 college profile:
University of Minnesota - Twin Cities
College of Engineering and Industrial 
Technology

Dean: 
Regents Professor  H. Ted Davis 
appointed in 1995 

Faculty: 
367 tenured and tenure-track faculty 
members, including 5 Regent Professors, 
12 National Academy of Engineering 
members, and 1 National Academy of 
Sciences member. 

Enrollment:  
4,288 undergraduates, 2,358 graduate 
students  
Freshman class: 792 students; average 
high school rank is 87th percentile; 
average ACT composite score is 28.1; 
average SAT total score is 1309 

Degrees granted:
951 bachelor’s degrees, 396 master’s 
degrees, and 161 doctoral degrees 
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Departments: 
Aerospace engineering and mechanics, 
astronomy, biomedical engineering, 
biosystems and agricultural engineering, 
chemical engineering and materials 
science, chemistry, civil engineering, 
computer science and engineering, 
electrical and computer engineering, 
geology and geophysics, mathematics, 
mechanical engineering, physics.
 
Major research centers: 
Army High Performance Computing 
Research Center, Charles Babbage 
Institute of Computer History, Digital 
Technology Center, NSF Center for 
Earth-surface Dynamics, NSF Institute 
for Mathematics and IT Applications, 
NSF Materials Research Science and 
Engineering Center, NSF Multi-Axial 
Subassemblage Testing System. 

Fields of related study and typology 
provide justifiable background in the 
university’s ability to develop a full 
functioning facility for power generation 
and industrial technology.  The defined 
user groups provide the mean on which 
a facility of this caliber would strive. 
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Alumni: 
52,400 living alumni, including 214 
University of Minnesota Outstanding 
Achievement Award winners, 17 National 
Academy of Sciences members, and 
56 National Academy of Engineering 
members. 

National ranking: 
Eleven of IT’s 19 undergraduate and 28 
graduate programs are ranked among 
the top 20 in the nation, including

Aerospace Engineering    4 
Astronomy      5
Biomedical Engineering           17
Biosystems and Ag Engineering  6 
Chemical Engineering    1
Civil Engineering            13
Electrical Engineering            18
Geology and Geophysics            8
Materials Science    3
Mechanical Engineering   4
Mathematics             14

(Table G.1  U of M Colleges National Ranking)

(Dept. of Mech. Engin. at U of M, 2004.)
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ECONOMIC BASE:

The facility for power generation and 
industrial technology is supported by a 
strong economic base within the site, 
region and nation.  State allocations, 
donations, and investors support 
the University’s decision to pursue 
advanced research  in global scale 
technology.  Together they supply 25% 
of the universities overall revenue.  The 
installation of a large scaled research 
facility affects global power generation 
with the goal in  reducing the amount 
of air pollution by 30%.   This allocates 
55 million dollars in funding from the 
U.S. Department of Energy Clean Coal 
Tech. Demonstration Program and an 
undetermined federal grant that will 
supply aid funds into research.  The 
University of Minnesota will also see an 
86 million dollar capital investment in 
coal savings alone.

(U of M, 2004, Steam Plant Facts Sheet)  
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University of Minnesota  
Revenue Sources 2003

Sponsored Research   Tuition
$71.6 million (34%)       $44.8 million (21%)

State Allocations       Other Sources
$52.3 million (25%)       $43.9 million (20%)

Table G.2  U of M Revenue Sources 2003

(Dept. of Mech. Engin. at U of M, 2004.)
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HPROJECT EMPHASIS  
Areas of the thesis project that require more emphasis  in 
relationship with the unifying idea/theoretical premise.  Major 
points of focus within the facility.
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H
PROJECT EMPHASIS:
 
 1.  Specific areas of interest that  
      relate  to the thesis, and 
      furthers  the understanding of 
      the theoretical premise.

ADAPTIVE REUSE: 

The strong historical background of the 
site and Old Main Steam Plant ruins 
provide regional and cultural justification 
to an adaptive reuse facility.  The ability 
to provide functional amenities such as 
advanced technological research, fuel 
storage / transport, and public interaction 
based off the site’s historical foundation 
demonstrates quality architecture that 
carries unique value. 
 
MIXED USE:

 The integration of a variety of elements 
enhances the capability of advanced 
research and functional use by increasing 
the amount of vital resources available 
to the facility.  The quality of work and 
research improves significantly when 
resources can easily be integrated and 
incorporated.
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CONNECTIONS: 

Connections of spaces, users, and 
elements throughout the building are 
vital in constructing a facility that will rely 
on continuous interaction. The facility 
needs to be a well functioning system 
that offers users ease and flexibility.  
The integration of the general public is 
no exception in the connections to be 
made. 

LAB/TESTING FACILITY DESIGN:  

The design of these elements is the 
basis on which the facility will develop.  
The laboratories and testing facilities 
are the most important and prominent 
spaces throughout the facility, providing 
the core in which advanced research 
developments can be made.  Supporting 
spaces and connections to other 
elements will derive from the design of 
the laboratories and testing facilities.  
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PLAN FOR PROCEEDING 
A plan defining important steps in work to be done on the 
thesis project.  A “Task Analysis” -tasks necessary to complete 
the project within a given time frame.  Including definition of 
research direction, design methodology, documentation of the 
design process, and a specific schedule. 
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I
PLAN FOR PROCEEDING:
 
 1.  Tasks necessary to complete 
      the thesis.  How and when
      they will be done.

1. DEFINITION OF RESEARCH DIRECTION:

Research for the design thesis will focus 
on principles of industrial technology 
and power generation. The advanced 
laboratory and testing facility “Design 
and Methods” will be a primary focus 
of this research, initializing supporting 
elements that will aid in the process 
of advanced research and testing 
systems.  Functional use of the building 
through connections and relationships 
of users and spaces will parallel with the 
laboratory research and testing.  The 
integration of public use will also be 
explored to find essential components 
necessary in developing an informational 
and stimulating experience.
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2. DESIGN METHODOLOGY:

Research of industrial technology and 
power generation systems will lead 
to a precise set of standards required 
throughout the facility.  General 
case studies can then be utilized in 
determining sufficient and insufficient 
qualities, public interaction, form, space, 
and user descriptions. Components of 
connection and relationships can next 
be explored based on the information 
and knowledge gained from specific 
research and case studies performed on 
existing research laboratories and testing 
facilities.  The information acquired 
from these investigations will direct 
further  exploration  into fundamentals 
associated with construction details, 
building materials, equipment, 
sustainability, lighting, acoustics, etc… 
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3. DOCUMENTATION OF DESIGN 
    PROCESS:

All research will be documented into 
a project log book.  The log book will 
coincide with an organized collection 
binder that will be formatted by topic 
and date.  This system will allow a 
quick reference corresponded   with a 
complete account of all research.  The 
design process will be equivalent to 
this type of system.  All design related 
development will be documented and 
organized into a binder that will also be 
formatted by topic and date.  Schematic 
design and research will be accounted 
for with the use of sketchbook and 
inserts, to be dated.  Using this type of 
documentation system for research 
and design will create a complete and 
comprehensive reference tool mimicing 
the documentation process used with a 
laboratory.
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4. DESIGN THESIS WORK SCHEDULE:Fall Semester  2004 

                                                                        

Week #1:  (August 24-27)…………….…………………………........……….
   August 24 Classes Begin
   August 24 1st thesis meeting during ALA 561
   August 27 1st draft of SOI due (3 copies) 
   Research

Week #2:  (August 30-September 3)………………………………....…......
   September 1 SOI returned to office by faculty
   September 2 SOI returned to students 
   Research

Week #3:  (September 6-10)……………………….…………………........…
   September 6 Labor Day holiday 
   September 9 Revised SOI due 
   Research

Week #4: (September 13-17)………………………………..………...….....
   September 14 Application for Graduation due 
   September 16 Marked up SOI available 

Week #5:  (September 20-24)…………………….……….…………...….....
   Revise SOI and correct mark ups   
   Research 

Week #6:  (September 27-October 1)….……………….……….......……..
   Research 
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Fall Semester  2004 

                                                                        

Week #7:  (October 4-8)…….………….………………......…………………
   October 7 Thesis Proposal due (2 copies) 
   October 7 Thesis Abstract due 
   October 7 Student faculty preference slips 
   Research 

Week #8:  (October 11-15)………………….………………......……………
   October 14 Student preference slips due 
   Research 

Week #9:  (October 18 -22)……………..……….…………………….......…
   October 21 Primary and Secondary Critics    
   announced 
   Define Program Layout (Outline)

Week #10:  (October 25-29)…………………………….……………......……
   October 28 Last day of ALA 561 
   Research 
   Program Development  

Week #11:  (November 1-5)…………………………………….…….......……
   Research 
   Program Development

Week #12:  (November 8-12)…………………………………..…….......……
   November 11 Veteran’s Holiday 
   Research 
   Program – Rough Draft 
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Fall Semester  2004 

                                                                        

Week #13:  (November15-19)…………………………….......……………….
   Final week of Design Studio 561 
   Research
   Program Draft 

Week #14: (November 22-26)….……………………………………..........…
   November 24 Draft Thesis Program Due to Primary 
   November 25 Thanksgiving Holiday 
   November 26 Thank giving Holiday 
   Research 
   Program Revisions and Extensions 

Week #15: (November 29-December 3)….…………….…...........…….…..
   Research 
   Program Revisions and Extensions 

Week #16:  (December 6-10)……………….…….……………….........….…..
   December 9 Final Thesis Program due to Primary 
   December 10 Last day of classes 
   Research

Week #17: (December 13-17)………….…..…………………….........….…..
   Finals week 
   December 16 Program grade due 
   Research 
   Site Model 

Week #18: (December 20-24)………….…….………..........…………….…..
   Research
   Site Model 
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Spring Semester 2004

Week #19:  (December 27-31)………….……..……………........……….…..
   Research 
   Site Model 

Week #20:  (January 3-7)…………………….…..………….......………….…..
   Research 
   Schematic Design 

Spring  Semester  2004
                                                                         
Week #21:  (January 3-7)……………………………......………………….…..
   Research
   Schematic Design 

Week #22:  (January 10-14)…………………..………………….......…….…..
   January 11 Classes Begin 
   Concept 
   Form Design 

Week #23:  (January 17-21)………………….….………………..…….
   January 17 Martin Luther King Jr. Holiday 
   Concept 
   Base Map and Site Analysis 

Week #24:  (January 24-28)………………….….………......…………….…..
   Site Relationships 
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Spring  Semester  2004

                                                                        
Week #25: (January 31-February 4)………………….…….........…………..
   General Space (Planning)

Week #26:  (February 7-11)………………….….…………………........….…..
   Massing – Volume 

Week #27:  (February 14-18)………………….………….…………........…….
   Structural Systems -Sections

Week #28:  (February 21-25)………………….….………………….......…….
   February 21 Presidents Holiday 
   Materials - Elevations

Week #29:  (February 28-March 4)..……….…………..…………….........….
   Sections – Materials – Systems 

Week #30:  (March 7-11)……………..…..……….………………….......…….
   Mid Semester Thesis Review  
   Design Development
Week #31:  (March 14-18)…………..……….…………..………….......……..
   Spring Break
   Tie Up Any loose Ends 

Week #32:  (March 21-25)…………..……….……..…………………........…..
   March 25 Easter Holiday 
   Revisit All Design Issues 
   Interiors
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Spring  Semester  2004

                                                                         
Week #33:  (March 28-April 1)…………..……….…........……….…….……..
   March 28 Easter Holiday
   Story Boards 
   Design Presentation Drawings 

Week #34:  (April 4-8)………....……….………….………….......……………..
   Design Presentation Drawings 

Week #35:  (April 11-15)…....………..….……….…………........……………..
   Design Presentation Drawings 

Week #36:  (April 18-22)…....………..….……….…………….........…………..
   Design Presentation  

Week #37:  (April 25-29)…....………..….……….…………………........……..
   April 25 Thesis Projects due MUB 4:30 
   April 26 Annual Thesis Exhibit 
   April 27 Annual Thesis Exhibit 
   April 29 Draft of Thesis Document due

Week #38:  (May 2-6)…….....………..………….……………........…………..
   May 6 Last day of classes 

Week #39:  (May 9-13)….....………..…..……….……………………........…..
   Finals Week 
   May 12 Final Thesis Document due 4:30 
   May 13 Commencement 4:00 Fargo Dome 

Primary and Sec. Critic Reviews to be schedule on a weekly basis. 
Table I.1  Design Thesis Work Schedule
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5. DESIGN THESIS CALENDER:

Table I.2  Design Thesis Calender
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JSTUDIO EXPERIENCE 
Previous studio experience - demonstrating ability and 
knowledge of architectural process.
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J
STUDIO EXPERIENCE:

Second year        Fall Semester 2000   Building Type:
 
Skull of Lucy       Museum 
Mountain Retreat      Residential 
Copenhagen School of Architecture   Education

Second year  Spring Semester 2000 
         
Downtown Fargo Pocket Vest Park    Cafe - Park
Prairie Green Passive Solar Home Design   Residential
CBA – NDSU Business College     Office 
Montréal Footbridge       Bridge 
   
Third  year  Fall Semester 2000

Ronald MC Donald House      Multi-Family
Implement Dealership – Heavy Timber   Dealership

Third  year  Spring Semester 2000    
                                
Fluid Motion Workout Facility     Gym - Studio 
NDSU Great Plains Facility     Research Facility

Fourth year  Fall Semester 2000
         
Urban Design – Fargo      Urban development
  
Fourth year  Spring Semester 2000             

Medium Density Housing     Medium density 
Bioclimatic High Rise – San Francisco   High rise 

Fifth year  Spring Semester 2000                        

NDSU downtown – Addition     Education - Studio 
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KRESEARCH RESULTS/GOALS  
Results drawn from research and investigation into theoretical 
premise, typologies, and historical-physical-social contexts.  
Establishing a set for a project goals, focusing the design process 
imbuing the project with meaning.
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K
RESEARCH RESULTS AND GOALS:
 
1.  RESULTS FROM THEORETICAL        
     PREMISE RESEARCH:

The ability of a research facility to 
function properly relies on three main 
elements.  The first and most important 
element is the ability and demand of 
users.  The facility would not function 
without the dedication and persistence 
of its users.  The second element is the 
functional ability of the building to allow 
for  advancements in power generation 
and industrial technology.  A properly 
programmed facility will allow users 
to operate efficiently and properly.  
The programmatic requirements will 
also incorporate interpretive features 
that encourage user interaction, not 
common with most industrial type 
facilities.  The third element is the overall 
intention of the facility to provide 
advancements in power generation 
and industrial technology that will 
offer priceless benefits. The University 
of Minnesota supplies a user base of 
faculty and students that are among 
the top in the nation in mechanical 
engineering and industrial design.  
These users will experience ideas of 
connection, movement and interaction 
throughout the site, contributing to  a 
positive “environmental” and global 
impact.   
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The benefits of the overall project are 
extremely valuable to the University 
and surrounding region.  The addition 
of three, state-of-the-art boilers will 
encourage the use of fuel technology 
allowing the University to burn a variety 
of fuels such as: coal, natural gas, 
oil, and renewable resources, wood 
chips.  This gives the University the 
ability to change fuels for economic 
and public health reasons, as new 
fuels are developed and research 
discovers more cost effective and 
environmentally sound energy sources.  
A secondary benefit is the use of 
cogeneration - passing the 2.5 billion lbs 
of steam over a turbine before heating 
the campus to produce an amount of 
electricity equal to the quantity used by   
the U of M campus.  

(U of M, 2004, Board of Regents CW)

The development of this project means 
a cost effective solution that reduces 
the amount of air pollution by 30% 
exceeding  the UN goal of 20% by 
2005.  Finical stability is secured with 
55 million dollars in funding from the 
U.S. Department of Energy Clean Coal 
Tech. Demonstration Program and an 
86 million dollar capital investment in 
coal savings.  

(U of M, 2004, Steam Plant Facts Sheet)
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The University was honored a federal 
grant that will fund research into 
developing new fuel sources and 
make coal burning more efficient and 
clean.  Statistics show that nation wide, 
60% of power production depends 
on coal, higher world wide, giving the 
University an opportunity to make a 
global “environmental” contribution.  
The Facility for Industrial Technology 
and Power Generation will utilize the 
University’s decision to become one 
of the most advanced global energy 
research elements – providing the core 
for this design thesis.

(U of M, 2004, Steam Plant Facts Sheet)

2.  RESULTS FROM TYPOLOGY RESEARCH:

The multiple typologies: laboratory, 
testing facility, educational, office, 
and industrial allow the facility to 
explore a variety and combination of 
design elements.  The non traditional 
typology allows freedom in exploring 
orientation, form, materials, scale, 
relationships, connections, and 
functional characteristics.  Case studies 
with similar and non similar typologies 
offer an opportunity in exploring and 
aidingvarious design elements and 
decisions.
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The most important aspect of each 
building and structure studied, is 
the ability to explore.  A typology 
doesn’t define a set of design rules 
or guidelines.  It defines perceived 
functional characteristics encouraging 
a cookie cutter type relationship with 
people’s ability to relate to type.  
Each case study explored its own 
characteristics of what the designer 
felt was important to the function and 
context.  The case studies show the 
exploration of materials, historical use, 
technology, environment, surrounding 
context, advanced construction 
methods, ideas of connection, etc..  
The ability of a designer to explore 
this underlying importance, without 
stereotyping, leads in the direction 
of pure design, pure Architecture.  
Typology integrate a limit of control 
before the ability of exploration takes 
place.  The ability to learn from an 
example is important but cannot 
be followed as a rule or guideline 
controlling the ability of exploration 
and new discovery.  A more functional 
or aesthetic solution always lies in the 
beyond, it is the architects role to 
explore the beyond.  Guidelines can 
only be driven from codes and zoning 
ordinances that are required by law for 
the health, safety, and well being of the 
public.
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3.  HISTORICAL CONTEXT OF THESIS:

The site and facility form a relationship 
historically congruent with the nature 
of the thesis.  The ideas of industry 
and production run along the 
Mississippi riverfront telling the story 
of technological advancements 
made throughout time.  The riverfront 
embraces a variety of industrial aspects 
that relate to the physical and social 
context. Location on the riverfront near 
the historical birthplace of Minneapolis, 
the project is an example of turn of 
the century industrial architecture and 
a symbol of the areas working river 
heritage.   The existing structure of 
the Old Main Steam Plant is another 
element proving the integrity of the 
project and its ability to have purpose.  
The facilities capability to provide 
advanced industrial technology and 
power generation research while 
incorporating user/public interaction 
allows a sense of  fit.  The U of M 
hydrological facility located up river 
is an example of a research facility’s 
capability to fit within its physical and 
social context.  Social trends and 
development in efficiency and clean 
air provide support to the intentions of 
the research facility.



i n d u s t r i a l   d e s i g n 

 
K56. RESULTS/GOALS

56

4.  GOALS OF THESIS PROJECT:

The thesis project goal is to primarily 
focus on satisfying functional 
needs to advance mechanical 
engineering, power generation, 
and industrial technology research.  
Interactive facilities, laboratories, 
and classrooms provide the means 
necessary to progress research and 
developments.  The design will create 
positive connections on campus with 
involved user interaction and provide 
a gateway to explore advanced 
systems and means utilized throughout 
the world.  The facility reacts to the 
users advanced needs while providing 
aesthetic appeal and relationships 
to the campus and community as 
a whole.  The secondary function is 
providing a means of fuel storage and 
transport for the University’s main steam 
supplier, SE Steam Plant located one 
half mile up river.  

Function is the primary element that 
will drive the overall design, providing 
solutions to the needs of advanced 
research, fuel storage/transport, and 
physical/public connection. 

Exploration - is used as a design tool in 
finding a solution to the thesis goals.
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LSITE ANALYSIS
A complete and comprehensive site analysis of the site chosen 
for the facility documenting existing conditions with analysis of 
current conditions providing useful information to the design 
process.
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SITE ANALYSIS:

 1. Comprehensive site analysis of 
     thesis project site

Site Location: University of Minnesota  
     Twin Cities Campus
     Old Main Power Plant
 
     - East River Road 
     - Mississippi River front  

Minneapolis, Minnesota
• between the university and downtown

S I T E
L O C A T I O N 

Figure G.1  Aerial View of Downtown Minneapolis, Minnesota 
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MAJOR LANDMARKS:

The  location near downtown 
Minneapolis, MN offers many historic 
and modern landmarks.  The mill district 
is also located directly across the river 
expressing the industrial nature of the 
site.  

Appendix C.2 - Minneapolis Major 
        Landmarks Map 

SITE / ENVIRONMENTAL ISSUES:

The site location and characteristics are 
extremely important in the development 
of the Facility for Industrial Technology 
and Power Generation.  Located on the 
riverfront near the historical birthplace 
of Minneapolis, the site is an example of 
turn of the century industrial architecture 
and a symbol of the areas working river 
heritage.  The site also fall in the 72 mile 
Mississippi National River and recreation 
development area running through the 
twin cities.  This requires an element of 
preservation to the riverfronts historical, 
natural, recreational, and cultural 
significance.  The integration of a public 
interpretive and recreation center will 
encourage public interaction with the 
site and improve public access to the 
riverfront. 

(U of M, 2004, Steam Plant Facts Sheet)
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SITE TOPOGRAPHY / HYDROLOGY:

The topography of the site shows the 
dramatic elevation changes which 
directly affects the flood plain and 
hydrology of the site.  According to 
Minneapolis city officials, the site lies in 
a historic floodplain now diverted by a 
series of dams and locks built a half mile 
up river.  The lower elevation park area 
of the west bank receives most of the 
flood waters when they occur.  The steep 
topography significantly increases the 
amount of runoff additionally enlarging 
the amount of site drainage.  These 
elements need careful consideration 
during early design phases, insuring the 
prevention of site flooding and erosion 
during heavy rainfalls. 

(City of Minneapolis,MN, 2004)
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SITE GEOLOGY / VEGETATION:

The geology of the site dates back 
thousands of years during glacial 
movements.  The site is composed of 
50 - 100 foot glacial till deposits, mostly 
consisting of limestone deposited from 
the Mississippi River. The deposits are 
covered with an average of one foot of 
topsoil and 4 feet of subsoil allowing for 
abundant amounts of vegetation.  The 
effects of erosion sporadically affect the 
layers of topsoil and subsoil apparent by 
the clumps of vegetation along the banks 
of the river.  Vegetation also becomes 
apparent on the flats within the site 
topography.

(US Dept. of Agriculture, 1971, Soil Survey)

EXISTING ELEMENTS:

The site includes existing elements that carry defined characteristics 
of aesthetic value and function.  

Old Main Steam:
- Masonry office building 
- Steel siding storage building 
- 2 Steel fuel tanks
- Other Coal  Equip. and storage

Pedestrian Bridge:      University Buildings 
- historical iron bridge          - 3 surrounding campus buildings
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SITE TRANSPORTATION / LINKAGES:

The site offers a wide variety of 
transportation/circulation within its 
urban and institutional environment.  
Pedestrian friendly and vehicular 
connections are made between three 
major elements surrounding the site. 
The connections include access to the 
downtown Minneapolis, Dinkytown, and 
the University campuses.

(University of Minnesota, 2004,  U of M TC) 

SITE

Figure L.4  Transportation Map of U of M 
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SITE VIEWS:

The site location provides many 
spectacular views of its surrounding 
context and history.  The site’s west edge is 
lined with views of the historical river front 
including the series of locks and dams 
that control river levels, along with water 
traffic barges that are vital to riverfront 
industries.  Viewable directly across from 
the site is part of the historic Bohemian 
Flats that have been adapted into 
public park use since they lie within the 
flood plain.  The eastern edge of the site 
provides views on to the University along 
with historical structures and railroad 
yards.  The site’s most definable view is 
the overlook onto historic and modern 
day Minneapolis with its connecting 
stone arch and steel bridges.

Figure L.5  Views Looking Out From Site 
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CLIMATE DATA:

Minneapolis, Minnesota 
Lat / long: 44 53 N – 093 13 W
Altitude:  834 feet above sea level 

          Yearly
High temperature (avg.)
degrees F          54

Low temperature (avg.)
degrees F          35

Days warmer than 90 deg.
degrees F          16

Days colder than 5 deg.
degrees F          45

Precipitation (avg.)
inches          27.1

Snow (avg.)
inches          52

Days with some precipitation.       113
  
Days with thunderstorms        37

Humidity (3 pm)
% relative          55

Windspeed (avg.)
knots           11

Table L.1  Climate Data 
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WIND ROSES:

Diagram L.1  Wind Roses 
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SUN DIAL / DIAGRAM:

Diagram L.2  Sun Diagrams 
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SITE ANALYSIS:

SITE CHARACTERISTICS INFLUENTIAL TO 
THE DESIGN PROCESS:
 
PHYSICAL CONTEXT:

The site’s dominant feature is its 
riverfront edge.  The location was vital 
in the operation of the once functioning 
steam plant.  This  characteristic now 
carries a historical value of the industrial 
importance along the Mississippi River.  
The dramatic topography of the site is 
an element with direct relationships to 
this riverfront edge.   

Figure L.6  Site Analysis 
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The historic Burlington Northern bridge 
is another major element in the context 
of the site.  It provides connection 
between the site and three major 
elements: downtown Minneapolis, 
Dinkytown, and the University of 
Minnesota.  The ideas of connection 
are formed between large and small 
scale, providing exploration in the 
process and design of movement. 
 
The non-functioning rail yard located 
throughout the site becomes a 
common element to the physical 
context.  The rail road tracks form 
a sense of historical linkage and 
relationships between physical 
elements.

SITE BUILDABILITY/OPPORTUNITIES:

The site’s physical and historical context 
provides inspiration and feasibility in 
the construction of a facility for power 
generation and industrial technology.  
The physical features of the site are 
suitable for construction and draw 
interest to the design process.  
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SITE BUILDABILITY/OPPORTUNITIES:

The riverfront edge, dramatic 
topography, downtown, 
U of M, Dinkytown, bridge, historical 
background, industrial importance,  
and existing building (including existing 
equipment) all provide conceptual 
design ideas.  The ability to explore 
these elements will provide solutions 
in developing a facility with a similar 
typology to its historical and present  
context.

IMPACTS OF DEVELOPMENT:

The facility for power generation and 
industrial technology will offer positive 
impacts to its surrounding context.  
The design will begin a revitalization 
of a desolate area, strengthening the 
idea of connection at a pedestrian 
level.  The building itself will incorporate 
technological advances in the use 
and storage of hazardous materials.  
Noise, vibrations, and other physical 
impacts will be allocated within the 
design process; limiting the impacts 
they have on their surrounding.  The 
facility will provide a safe atmosphere 
to users while providing an aesthetically 
pleasing environment.
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SITE RELATIONSHIPS:

The site forms relationships at a macro 
and micro scale.  The location near 
downtown Minneapolis, MN and 
on the University of Minnesota TC 
campuses provides a common link 
in which distant users can relate.  This 
also give the facility a means to be 
identified by location and by exposer.  
This is important because the goal 
of the facility is to provide efficient 
and cleaner ways of producing and 
distributing energy, affecting people 
from a regional standpoint and 
intentionally towards a global view. 

The site also embraces the ability 
to respond to users with a direct 
relationship.  The location on campus 
and near downtown establishes the 
site as part of a main connection axis 
between the three major city elements.  

The site offers a means in which the 
facility will strive.  It offers historical 
context to the industrial atmosphere 
while providing a function to a variety 
of users that relate with the sites 
location and context.  The site allows a 
process of design and function that will 
have a regional and  global affect.
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SITE VIEWS/RELATIONSHIPS:

Figure L.7  Views of Site - set1

Figure L.8  Views of Site - set2

Figure L.9  Views of Site - set3
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MPROGRAMMATIC
REQUIREMENTS 
The process of establishing the specific spatial requirements for 
the thesis project. Detailed information includes descriptions of 
spaces, quantitative, qualitative, and technical information, 
and relationships between project spaces and surrounding 
environment, and impacts of spatial requirements. 
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PROGRAMMATIC REQUIREMENTS:

 1. Specific spatial requirements
     and relationships for thesis 
     project.

PROGRAM SPACES:

The idea and creation of space is 
crafted by an architects ability to form 
space while altering limitations into 
ideas of design inspiration, exploring 
the element of creativity.   This process 
defines components of function with 
the integration of aesthetic beauty 
in form, material, construction, etc..  
Architecture extracts on the creation 
of space, developing coherent spatial 
relationships and connections.  These 
relationships offer the design a medium 
in which to explore architecture, the 
ideas of form, function, aesthetics, and 
overall design. 

The Facility for Power Generation and 
Industrial Technology shall be a medium 
of design exploration demonstrating the 
ability to create architecture based on 
the principle of form following function.  
This allows the creation of well-designed 
space, creating functional and 
aesthetic connections within its specific 
environment that provide interest and 
usability.
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SPACE ALLOCATIONS
 

RESEARCH BASED: 
 •  Power Generation Lab  •  Byproduct Removal
 •  Research Labs   •   Power Conversion
           Heat Distribution
    
     Lab support for research based spaces
 
 •  Emergency Backup   •  Write Up Offices 
 •  Equipment Storage   •  Locker room / Toilets
 •  Hazardous mat. storage •  Breakout Rooms 
 •  Electrical     •  Conference Rooms
 •  Mechanical HVAC   •  Technology Learning 
 •  Engineering Systems  •  Offices

FACILITY BASED:
 •  Solid Fuel Storage   •  Custodial Services
 •  Solid Fuel Handling   •  Research Library
 •  Hydrology Handling    •  Drafting/Operations
 •  Mechanical HVAC  •  Security
 •  Electrical     •  Pedestrian Bridge  
 •  Waste Management  •  Parking

PUBLIC BASED 
 •  Lobby    •  Auditorium   
 •  Gallery     •  Administration
 •  Interpretive   •  Conference 
     Recreation office  •  Office Supplies Storage  
   
EDUCATION BASED 
 •  Classrooms    •  Offices  
 •  Computer Lab    •  Library 
 •  Breakout rooms    •  Departmental Office 
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MRESEARCH BASED 
SPACE ALLOCATION 
 • Power Generation Lab..................................10000 sqft
 • Research Labs..................................................5200 sqft
 • Power Conversion/Heat Distribution..............3000 sqft 
 • Byproduct Removal.........................................3500 sqft
  (hazardous and non-hazardous)

       SUBTOTAL   21700 sqft
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PROGRAM SPACES:  RESEARCH BASED 

POWER GENERATION LAB
NET AREA:   10000 SQ FT 
OCCUPANTS:   20 - 30 FUNCTION: 

The power generation lab will be the core element within the facility 
providing the functional ability to perform large scale research and 
testing procedures.  This requires the space to consist of a flexible plan, 
incorporated around stationary equipment, indicated below.  The 
space will create the most adverse impact on the overall building and 
surrounding context, producing high volumes of noise, vibrations and 
byproduct. 

CONSIDERATIONS: 

• Requires a large amount of safety and hazardous    
 control elements defined by the UBC 2003. Type I construction
• Ability in supporting increased equipment load.  
• Efficient work lighting with the incorporation of direct sunlight.
• Specific fire retardant clothing required with eye and hearing   
 protection.  Medical and Wash stations also required.
• High-Bay design for use of testing research and equipment.
• Incorporated crane hoist and sec. load bearing members.
• Increased HVAC and mechanical systems with consideration   
 towards ventilation, exhaust, and fire suppression. 
• Structural stability against movement and vibrations.
• Open space for the fabrication, repair, and installation of new  
 components.
• The design has to allow for expandability and flexibility while   
 maintaining spatial relationships.
• Clearly defined circulation and egress.
• Positive social interaction amongst users.
 

M
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PROGRAM SPACES:  RESEARCH BASED 

POWER GENERATION LAB
EQUIPMENT:

Multi-Fuel Boiler             2000 sq ft 250 mw Steam Turbine   1200 sq ft
Condensing Unit             500 sq ft  Fuel Handling    500 sq ft
Energy Circ. Unit             750 sq ft         Byproduct removal         2500 sq ft 
Crane Hoist            500 sq ft Tool/Part storage            1000 sq ft 
 
USAGE:

The focus of the power generation lab is the research and testing of 
advanced components in fuel burning systems that center on steam 
heat and electricity production.  Students and faculty will use the 
space as an interactive classroom/laboratory where hands on learning 
is integrated with the study of advanced procedures in research and 
testing.  

OPERATION:

The power generation lab will be monitored and maintained by a full 
time staff of operators and mechanics.  Students, faculty, and research 
experts will have full access to the lab 24 hours - 7 days a week.  Access 
will be restricted to authorized personnel monitored by 24 hour security. 

ENVIRONMENT:

The interior environment has to be properly marked as to exits, 
hazards, and safety/emergency locations.  Industrial type materials (1 
hour fire rating min) and markings are required for the nature of the 
space.  Functional aspects and ease of usability are the two primary 
components.
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PROGRAM SPACES:  RESEARCH BASED 

RESEARCH LABS
NET AREA:   5200 SQ FT 
OCCUPANTS:   1 - 15 per labFUNCTION: 

Supporting labs will consist of both dry and wet labs that will aid in smaller 
scale research and testing.  The lab spaces will provide specialized lab 
equipment along with standard equipment necessary for the research 
being evaluated.  The labs will be effective within themselves, but will 
also provide the means for research and testing at a larger scale. 

CONSIDERATIONS: 

• Requires a large amount of safety and hazardous    
 control elements defined by the UBC 2003. Type I construction
• Ability in supporting increased equipment load.  
• Efficient work lighting with the incorporation of indirect sunlight.
• Specific fire retardant clothing required with eye and hearing   
 protection.  Medical and Wash stations within proximity.
• Sensitive security with authorized access control.
• Increased HVAC and mechanical systems with consideration   
 towards ventilation and exhaust. 
• Protected storage space sufficient for hazardous materials 
• Emergency exhaust and fire suppression systems.
• The design has to allow for flexibility while maintaining overall   
 spatial relationships.
• Two means of egress from each lab no greater than 75 feet.
• Clearly defined circulation and means of egress.
• 3-4 ft mechanical clearance and 2’ structural clearance. 
•  Team based labs creating positive social interaction.
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PROGRAM SPACES:  RESEARCH BASED 

RESEARCH  LABS
SPECIFIC RESEARCH LABS:

   FUEL SOURCE ADDMIXTURE  GENERATION  

Closed Dry Labs: 1 @ 150 sqft ea. 1 @ 150 sqft ea.     1 @ 150 sqft ea.
Open Dry Labs:   1 @ 250 sqft ea. 1 @ 250 sqft ea.     1 @ 250 sqft ea.

Closed Wet Labs: 2 @ 200 sqft ea. 2 @ 200 sqft ea.     2 @ 200 sqft ea.
Open Wet Labs:  2 @ 500 sqft ea. 2 @ 500 sqft ea.     2 @ 500 sqft ea.

Total:   Closed Dry Labs:  3   450 sqft 
  Open Dry Labs:  3   750 sqft
  Closed Wet Labs:  6 1200 sqft
  Open Wet Labs:  6  3000 sqft 
 
       5200 sqft 

The combination of labs work together in providing the means in which 
faculty, students, and specialists can perform research and testing 
procedure in the development of cleaner and more efficient fuel sources.  
Each lab will focus on one of the tree aspects in research: fuel sources, 
addmixture and combinations, and industrial means of generation.  

• Fuel source research focuses on new means of fuel and energy  
 used in power generation.  
• Addmixtures and combinations focuses on existing fuel sources  
 and the ability to manipulate properties offering more efficient  
 and cleaner burning.  
• Industrial means of generation focuses on the design of   
 equipment and production of energy.  
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PROGRAM SPACES:  RESEARCH BASED 

RESEARCH LABS
EQUIPMENT:

Closed Dry Lab: Equipment per Lab  

Casework:                        50  sqft 
Electric:                             25  sqft  
Storage:                      50  sqft         
CPU:                 25  sqft

Open Dry Lab: Equipment per lab 

Casework:                        75  sqft 
Electric:                             50  sqft  
Storage:                      50  sqft         
CPU:                 75  sqft

Closed Wet Lab: Equipment per lab

Casework:   50 sqft 
Electric:   25 sqft
Engineering:   50 sqft
Docking:    25 sqft
HVAC Exhaust:  50 sqft 

Open Wet Lab: Equipment per Lab 

Casework:           100 sqft 
Electric:   50 sqft
Engineering:           125 sqft
Docking:    75 sqft
HVAC Exhaust:          150 sqft 
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PROGRAM SPACES:  RESEARCH BASED 

RESEARCH LABS
USAGE:

The focus of each lab space works as a component or as an element 
of space that completes the whole.  Students, faculty, and specialized 
researchers will use each lab space as an interactive classroom and fully 
functional component in research and testing.  Research lab spaces are 
a key component in achieving the scope of the facility.  The lab spaces 
flexibility will also allow change with the necessities of research. 

OPERATION:

Research lab spaces will require certified and authorized personnel only, 
monitored by 24 hour security.  Labs will be accessible and under the 
responsibility of these personnel 24 hours - 7 days a week.  Research labs 
will operate under the guidelines of the research being performed.  

ENVIRONMENT:

The interior environment has to be properly marked as to exits, 
hazards, and safety/emergency locations.  Industrial type materials (1 
hour fire rating min) and markings are required for the nature of the 
space.  Functional aspects and usability are the primary components 
involved with the nature of each lab space.  Research labs also carry 
the responsibility of safe research and testing practices with all safety 
measures being in place.
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PROGRAM SPACES:  RESEARCH BASED 

POWER CONVERSION AND
HEAT DISTRIBUTION

NET AREA:   3000  SQ FT 
OCCUPANTS:   1 - 5FUNCTION:

The power conversion and heat distribution space houses equipment 
used in converting raw steam into energy, electricity and distributing 
heat.  This space uses positive byproducts from research and testing 
done within the facility, redirecting it back into the facility itself and 
throughout campus as a secondary means energy.  

CONSIDERATIONS: 

• Requires a large amount of safety and hazardous    
 control elements defined by the UBC 2003. Type I construction
• Ability in supporting increased equipment load.  
• Efficient work lighting with the incorporation of indirect sunlight.
• Specific fire retardant clothing required with eye and hearing   
 protection.  Medical and Wash stations within proximity.
• Sensitive security with authorized access control.
• Increased HVAC and mechanical systems with consideration   
 towards ventilation and exhaust. 
• Emergency exhaust and fire suppression systems if internal.
• The design has to allow for flexibility 
• Equipment can be located on the exterior separated from the  
 facility.  
• Connection to facility has to be in direct relationship with the   
 power generation laboratory.
• Security and Access at maximum
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PROGRAM SPACES:  RESEARCH BASED 

POWER CONVERSION AND
HEAT DISTRIBUTION EQUIPMENT:

POWER CONVERSION    HEAT DISTRIBUTION 

Main Generator:  500 sqft   Flow Station: 250 sqft 
DC / AC Converter: 500 sqft  Blowers:  250 sqft 
Switch Yard:           1000 sqft
Transmission Station:  250 sqft   
Control Room:  250 sqft  - used for both 

USAGE:

The focus of the power conversion and heat distribution space is to 
effectively use positive byproducts from facility research and testing as 
supplemental energy to the University of Minnesota campus.  This space 
will be maintained by the maintenance employees and specialists only.  
Any research and testing of the systems will be under strict regulation.  

OPERATION:

The operation of the space will be as continuous as possible under 
maximum security.  Only authorized maintenance and control room 
operators will be allowed within the space.

ENVIRONMENT:

The impact of this space will require dampening of loud noise and 
vibrations to the surrounding context.  Danger and security signage will 
also be required around the perimeter of the space.
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PROGRAM SPACES:  RESEARCH BASED 

BYPRODUCT REMOVAL
(HAZARDOUS AND NON-HAZARDOUS)

NET AREA:   3500  SQ FT 
OCCUPANTS:   1 - 15 Function:

The byproduct removal space will provide a means in which the 
facility can move and maintain negative byproducts (hazardous or 
non-hazardous) created by research and testing.  The byproducts will 
be maintained by periodic removal, with the idea of containing the 
negative byproducts from polluting the environment and surrounding 
context.  The space will house special containment devices along with 
transport equipment used in the removal of the byproducts.  Continued 
research and testing within the facility will strive to eliminate as much of 
the negative byproducts as possible. 

CONSIDERATIONS:

• Requires a large amount of safety and hazardous    
 control elements defined by the UBC 2003. Type I construction
• Specific fire retardant clothing required with eye and hearing   
 protection.  Medical and Wash stations also required.
• Increased HVAC and mechanical systems with consideration   
 towards ventilation, exhaust, and fire suppression. 
• Structural stability against movement and vibrations.
• The design has to incorporate a means of separation from the  
 main facility.
• Clearly defined safety, circulation and egress.
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PROGRAM SPACES:  RESEARCH BASED 

BYPRODUCT REMOVAL
(HAZARDOUS AND NON-HAZARDOUS)

EQUIPMENT:

Hazardous Contain.: 500 sqft Byproduct Storage: 500 sqft 
Hazard Cleanup:  100 sqft Transport equipment:  400 sqft
Non-Hazard. Contain.:  500 sqft Vehicle Storage:          1000 sqft 
Non-Hazard. Cleanup: 100 sqft  Other Equipment:  400 sqft 

USAGE:

The byproduct removal space will be used by trained maintenance staff 
only.  The byproducts of research and testing will be contained within 
this space until complete removal.  The space will also house vehicle 
transports: forklifts, front end loader, etc.. which will also serve the entire 
facility’s needs.

OPERATION:

The space will operate under required circumstances and be readily 
available in case of emergency 24 hours - 7 days a week.  Maximum 
security will be maintained on the space because of stored hazardous 
materials.

ENVIRONMENT:

The design has to take special consideration in the location of this 
space.  The location is limited to within 150 ft of the river with 100% sealed 
construction to prevent  contamination and pollution.  The space also  
needs to consider its visual characteristic, not to destroy the facility’s 
relationships and connections with the surrounding context.
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MRESEARCH SUPPORT 
SPACE ALLOCATION 
 • Emergency Backup............................................500 sqft
 • Equipment Storage.............................................500 sqft
 • Hazardous Material Storage..............................600 sqft
 • Electrical.............................................................1000 sqft
 • Mechanical HVAC............................................2500 sqft
 • Engineering Systems..........................................2500 sqft
 • Write Up Offices...................................................900 sqft
 •  Locker rooms / Toilets........................................4200 sqft
 • Breakout Rooms.................................................1200 sqft
 • Conference Rooms.............................................500 sqft
 • Technology Learning..........................................500 sqft
 • Offices.................................................................1500 sqft
 

       SUBTOTAL    16400 sqft
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PROGRAM SPACES: RESEARCH SUPPORT  

EMERGENCY BACKUP 
NET AREA:   500 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The space supplies the facility with backup generators that produce 
electricity and power in case of emergency or shutdown.  Research 
and testing within labs requires fail safe systems for the safety of users 
and integrity of research projects.  The facility itself also requires these 
backup systems for means of egress, hazardous ventilation, and fire 
suppression.    

CONSIDERATIONS: 

• Ability to support large equipment load, and stability against   
 movement and vibration.
• Increased HVAC and mechanical systems with consideration   
 towards ventilation, exhaust, and fire suppression in case   
 of emergency - Automated System.
• Type I construction for safety and reliability of equipment 

EQUIPMENT:

4 Generators:   50 sqft ea. - run backup systems 
Fire Suppression system:            50 sqft 
Lighting:              25 sqft  
Ventilation / Exhaust:           200 sqft 
Electrical:    25 sqft 

OPERATION / USAGE:

The Emergency Backup space operates only in time of need.
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PROGRAM SPACES: RESEARCH SUPPORT  

EQUIPMENT STORAGE  
NET AREA:   500 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The power generation and research lab spaces use a majority of the 
same equipment and tools.  These tools are inventoried and stored 
within the equipment storage space to minimizes confusion and provide 
ease of use.  

CONSIDERATIONS: 

• Shelving system for inventory and count.
• Location near both labs - connection  
• Properly organized and charted 
• Properly maintained - safety tested 

EQUIPMENT:

Tools, parts, and supplies - non hazardous  

 OPERATION / USAGE:

The equipment storage will be controlled with security access by 
authorized personnel 24 hrs - 7 days a week 
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PROGRAM SPACES: RESEARCH SUPPORT  

HAZARDOUS STORAGE  
NET AREA:             600 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The hazardous storage space houses hazardous materials used in 
research and testing.  Materials of this nature are used primarily by 
wet labs, but will be allowed within all power generation and research 
spaces.  The hazardous storage space needs to allow for safe material 
containment and a properly marked inventory storage system.  

CONSIDERATIONS: 

• Shelving system for inventory and count. 
• Location near both labs - connection  
• Properly organized and charted
•  Safety and  containment 
•  Emergency equipment and wash stations
•  Spill containment system   

EQUIPMENT:

Hazardous Liquids/Gas:   250 sqft 
Hazardous Solids:   250 sqft
Spill Containment:   100 sqft
   
 OPERATION / USAGE:

The hazardous storage will be controlled with security access by 
authorized personnel 24 hrs - 7 days a week. 
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PROGRAM SPACES: RESEARCH SUPPORT  

ELECTRICAL   
NET AREA:             1000 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The focus of the electrical space is to provide specialized equipment 
in supporting the electrical load of lab spaces.  Electricity produced 
from research and testing will be directed into the facility providing 
components of self sufficiency.  Electrical space will include telephone, 
internet, cable, microwave systems, digital satellite, and fiber-optic 
controls. 

CONSIDERATIONS: 

• Specific dress required - working with electrical components 
• Location near both labs - primary use of controls
• Properly organized and charted
•  Safety and  containment   

EQUIPMENT:

Lighting Systems:   100 sqft Safety Systems:   250 sqft
Telephone / Fax:  100 sqft Microwave System:    50 sqft
Cable:   100 sqft Digital Satellite:    50 sqft
Fiber Optics:  100 sqft  Mechanical Power: 250 sqft 
   
 OPERATION / USAGE:

The electrical space will operate 24 hours - 7 days a week with only 
qualified maintenance and research specialists allowed access. 



i n d u s t r i a l   d e s i g n 

        PROGRAM
M92. REQUIREMENTS

92

PROGRAM SPACES: RESEARCH SUPPORT  

MECHANICAL HVAC    
NET AREA:             2500 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The focus of the mechanical space is to provide lab spaces with heat, 
ventilation, exhaust, and air conditioning.  The space allocated is 
doubled for the intensive amount of mechanical equipment required 
for research and testing.  The space will house this equipment vital to the 
facility, using energy and heat produced from research and testing.  

CONSIDERATIONS: 

• Ability in supporting increased equipment load.  
• Specific fire retardant clothing required with eye and hearing   
 protection.  Medical and Wash stations also required.
• High-Bay design for use of testing research and equipment.
• Advanced mechanical systems with consideration    
 towards ventilation, exhaust, and fire suppression. 
• Structural stability against movement and vibrations.

EQUIPMENT:

Air Intake:   500 sqft Exhaust system:   500 sqft
Filtration:  250 sqft Ventilation System:  500 sqft
Extractor:  250 sqft Cooling System:  500 sqft

 OPERATION / USAGE:

The mechanical HVAC space will operate 24 hours - 7 days a week with 
only qualified maintenance and research specialists allowed access. 
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PROGRAM SPACES: RESEARCH SUPPORT  

ENGINEERING SYSTEMS    
NET AREA:             2500 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The focus of engineering system is to provide wet lab spaces with 
vital materials involved with research: natural gas, propane, oxygen, 
refrigeration, water, and vacuum systems.  These elements work on a 
separate system because of the need for user access.  Flammable, 
hazardous, and non hazardous materials will be centrally located within 
the space, being distributed (piped) into wet labs.  The engineering 
space will also house a heating and refrigeration systems of containment 
for specific uses needed by research and testing.  

CONSIDERATIONS: 

• Properly organized and charted
•  Emergency equipment and wash stations
•  Spill containment system (Emergency)
• Ability in supporting increased equipment load. 

EQUIPMENT:

Natural Gas :  100 sqft Heating containment:     500 sqft
Propane:  100 sqft Refrigeration:   500 sqft
Oxygen:  100 sqft Water Supply:  500 sqft
Vacuum System: 200 sqft Exhaust (Emerg.):  500 sqft 

OPERATION / USAGE:

The engineering systems space will operate 24 hours - 7 days a week 
with only qualified users and specialists allowed access. 
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PROGRAM SPACES: RESEARCH SUPPORT  

WRITE UP OFFICES    
NET AREA:             900 SQ FT 
OCCUPANTS:   1-2FUNCTION: 

Write up rooms allow users privacy and quietness for charting results and 
hypothesis developed by research.  The space is used on a temporary 
basis but offers convenience and efficiency of documentation for 
users.   

CONSIDERATIONS: 

• Office typology 
•  Ability to allow natural daylight
•  Sound proof spaces for focused documentation
• Provide means of communication throughout facility  
•  Adjacent to lab spaces - connection, efficiency, ease of use  

EQUIPMENT:

6 write up rooms:            150 sqft ea.   

Desk / Equipment :   50 sqft 
Chart storage:   50 sqft 
Shelving:    25 sqft
PA Electrical:   25 sqft

OPERATION / USAGE:

Write up rooms will be accessible 24 hours - 7 days a week with access 
to all users.  The spaces will provide necessary means of research and 
testing documentation while allowing users to communicate with the 
entire facility through a pa system.
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PROGRAM SPACES: RESEARCH SUPPORT  

LOCKER ROOMS / TOILETS    
NET AREA:             4200 SQ FT 
OCCUPANTS:   1-50 per locker roomFUNCTION: 

Locker rooms provide showering units, toilets, and lockers for users of the 
facility.  These spaces are provided for users to enhance the functional 
character of the facility.  The idea is to provide user amenities creating 
a high quality, efficient work environment.

CONSIDERATIONS: 

• Social Interaction amongst users  • Informational posting 
•  Ability to allow natural daylight  • Personal Storage 

EQUIPMENT: 

2 locker rooms:          2100 sqft ea.  one male and on female  

Shower space:    500 sqft Laundry Stations:    50 sqft
Sink / Hand Washing: 250 sqft Locker / Storage:  500 sqft
Benches / Seating: 300 sqft Toilets / Urinals:  500 sqft 

Research based Toilets  150 sqft ea.  (total on average         1500 sqft) 

Toilets will be provided throughout the facility - minimum of one male 
and one female facility per floor.  This is dependent on design including 
combination of occupancies and floors.

OPERATION / USAGE:

Locker room facilities and toilets will be accessible by all users and ADA 
compliant 24 hours - 7 days a week.  Maintained by custodial staff. 
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PROGRAM SPACES: RESEARCH SUPPORT  

BREAKOUT ROOMS     
NET AREA:             1200 SQ FT 
OCCUPANTS:   1-25 per roomFUNCTION: 

Breakout rooms are provided for user relaxation, offering a means of 
social interaction.   The spaces offer comfort and lounging for all facility 
users.  

CONSIDERATIONS: 

• Food and Beverage equipment  
•  Natural daylight and views 
•  Sound proof spaces for privacy 
•  Entertainment and lounging.  

EQUIPMENT:
   
4 break rooms:  400 sqft ea. 

Kitchenette :            100 sqft Entertainment (TV): 10 sqft 
Dining Furniture           100 sqft Casework:           100 sqft
Lounging Furniture:  50 sqft Information board: 30 sqft
PA Electrical:   10 sqft 

OPERATION / USAGE:

Breakout rooms will be used periodically throughout the day by all users 
dependent on break times.  The spaces will be most heavily occupied 
during scheduled break times 9:15 am., 12:00pm., and 3:15 pm.  Break 
rooms can also provide temporary meeting and conference space.  
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PROGRAM SPACES: RESEARCH SUPPORT  

CONFERENCE ROOMS     
NET AREA:             500 SQ FT 
OCCUPANTS:   1-25 per roomFUNCTION: 

Lab conference rooms are dedicated to research and testing 
presentations only, offering large amounts of gathering space.  Business 
and educational type conference will allow for group discussion and 
decision making.  

CONSIDERATIONS: 

• Proximity to lab spaces - views   
•  Natural daylight  
•  Sound proof spaces for privacy 
•  Multimedia links and hookups   

EQUIPMENT:
   
2 lab conf. rooms:          250 sqft ea.

Discussion Table:  75 sqft Multimedia (CPU):  40 sqft
Projector and Screen: 50 sqft Casework:   75 sqft 
Information board: 10 sqft PA Electrical:  10 sqft

OPERATION / USAGE:

The conference rooms will be used sporadically throughout the working 
day 7:00am - 5:00pm depending on meeting schedules.  The spaces will 
be available anytime to facility users based on a scheduling requirement.   
The conference rooms also provide ample room for class lectures and 
small scaled guest presentations. 
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PROGRAM SPACES: RESEARCH SUPPORT  

TECHNOLOGY LEARNING     
NET AREA:             500 SQ FT 
OCCUPANTS:   1-25 FUNCTION: 

Technology learning space is similar to a formal classroom with the 
equipment provided to explore advanced mean of research and 
testing.  The space is computer based allowing users full access to a wide 
range of information while allowing demonstration and presentation of 
procedures.  The space also encourages group discussion with social 
interaction amongst users. 

CONSIDERATIONS: 
   
•  Ability to allow natural daylight and views  
•  Sound proof spaces for privacy 
•  Multimedia links and hookups
•  Flexible plan for allowing for change in layout    

EQUIPMENT:

25 User Stations:  10 sqft ea. Multimedia (CPU):  50 sqft
Projector and Screen: 50 sqft Casework:           100 sqft 
Information board: 40 sqft PA Electrical:  10 sqft

OPERATION / USAGE:

The technology learning space will only be accessible during the business 
day for all users of the facility.  The space has multi functions and uses in 
analyzing and presenting research information.  
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PROGRAM SPACES: RESEARCH SUPPORT  

OFFICES     
NET AREA:             1500 SQ FT 
OCCUPANTS:   1-2 FUNCTION: 

Office space will be provided for primary research personnel including 
faculty and graduate students.  These  spaces provide users with 
privacy and a focus work type atmospheres where day to day business 
is handled. 

CONSIDERATIONS: 
   
•  Ability to allow natural daylight and views  
•  Sound proof spaces for privacy 
•  Multimedia links and hookups
•  Flexible plan for each office     

EQUIPMENT:

10 offices            150 sqft ea.

Work Desk:   25 sqft
Multimedia (CPU):    5 sqft
Casework:           100 sqft 
PA Electrical:  10 sqft
Storage:   10 sqft 

OPERATION / USAGE:

Each office space will be personalized by the specific user, accessible 
24 hours - 7 days a week.  Office hours shall be arranged by each user 
based on their schedule.
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MFACILITY BASED 
SPACE ALLOCATION 
 • Soiled Fuel Storage..........................................10000 sqft
 • Solid Fuel Handling............................................2000 sqft
 • Hydrology Handling..........................................2000 sqft
 • Mechanical HVAC............................................2500 sqft
 • Electrical.............................................................1000 sqft
 • Waste Management........................................1000 sqft
 • Circulation..............................15% of Total.....10000 sqft
 •  Security.................................................................200 sqft
 • Pedestrian Bridge..............................................5000 sqft
 • Parking..............................................................20000 sqft
 

       SUBTOTAL    44700 sqft
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PROGRAM SPACES:  FACILITY BASED  

SOLID FUEL STORAGE      
NET AREA:             10000 SQ FT 
OCCUPANTS:   1-25 FUNCTION: 

The facility requires large amounts of varieties of fuel sources that will be 
researched and tested.   The fuel storage space gives the facility and its 
users access to readily available materials: coal, barley hulls, corn husks, 
natural compost, and wood chips.  The space will also provide solid fuel 
storage for the SE plant. 

CONSIDERATIONS: 
   
•  Exterior design - limited protection
•  Ease of accessibility - hauling equipment
•  Ability to handle increased amount of load
•  Adaptable for varieties of fuel     

EQUIPMENT:

Coal:    2000 sqft 
Barley Hull:   2000 sqft 
Corn husks:   2000 sqft
Natural compost:  2000 sqft
Wood chips:  2000 sqft

OPERATION / USAGE:

Each storage unit will be operated and maintained by maintenance 
staff with periodic refilling, depending on research and studies being 
performed.  The use of the storage spaces need to allow for large 
equipment and the ability to move large amounts of fuel.

M
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PROGRAM SPACES:  FACILITY BASED  

SOLID FUEL HANDLING      
NET AREA:             2000 SQ FT 
OCCUPANTS:   1-25 FUNCTION: 

Solid fuel handling is in control of moving fuel sources into the power 
generation lab area.  This includes having a continuous mechanism or 
conveying system from each unit of storage within the boiler unit of the 
power generation lab, required for long duration studies.  Solid handling 
will also convey fuel from the solid fuel storage to the SE plant located 
one half mile up river.    

CONSIDERATIONS: 
   
•  Interior / exterior connection
•  Ease of accessibility - large scaled equipment
•  Ability to handle increased amount of load
•  Adaptable for varieties of fuel     

EQUIPMENT:

Conveying system: 1500 sqft 
Operating Station:    500 sqft

OPERATION / USAGE:

The solid fuel handling space will be operated 24 hour - 7 days a week 
or dependent on research or testing study.  The space will be operated 
by maintenance crew only under the supervision of the specific 
researcher.
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PROGRAM SPACES:  FACILITY BASED  

HYDROLOGY HANDLING      
NET AREA:             2000 SQ FT 
OCCUPANTS:   1-25 FUNCTION: 

Hydrology handling takes water from the Mississippi river bringing it 
into the facility for production and cooling processes.  The secondary 
purpose is to filter and extract the used water back into the river.  This 
space is vital in maintaining steam production for the use of heat and 
electricity purposes.

CONSIDERATIONS: 
   
•  Interior / exterior connection
•  Ease of accessibility - riverfront 
•  Ability to handle increased amount of load
•  Water filtration - intake and outlet 

EQUIPMENT:

Water intake:  500 sqft 
Water outlet:  500 sqft
Filtration:   500 sqft
Operating station:  250 sqft
Emergency Backup: 250 sqft

OPERATION / USAGE:

The hydrology handling space will be operated 24 hour - 7 days a week 
or dependent on research or testing study.  This space is vital in the 
production of energy requiring 24 hour security and monitoring.  Access 
will only be allowed to maintenance and specialist.
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PROGRAM SPACES:  FACILITY BASED  

MECHANICAL HVAC    
NET AREA:             2500 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The focus of the mechanical space is to provide the facility, excluding 
labs with heat, ventilation, exhaust, and air conditioning.  The space 
allocated is doubled for the intensive amount of mechanical equipment 
required for research and testing.  The space will house equipment vital 
to the facility and self sufficiency, while using energy and heat produced 
from research and testing.  

CONSIDERATIONS: 

• Ability in supporting increased equipment load.  
• Specific fire retardant clothing required with eye and hearing   
 protection.  Medical and Wash stations also required.
• Advanced mechanical systems with consideration    
 towards ventilation, exhaust, and fire suppression. 
• Structural stability against movement and vibrations.

EQUIPMENT:

Air Intake:   500 sqft Exhaust system:   500 sqft
Filtration:  250 sqft Ventilation System:  500 sqft
Extractor:  250 sqft Cooling System:  500 sqft

 OPERATION / USAGE:

The mechanical HVAC space will operate 24 hours - 7 days a week with 
only qualified maintenance and research specialists allowed access.  
The system is separated from labs to prevent contamination.
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PROGRAM SPACES:  FACILITY  BASED

ELECTRICAL   
NET AREA:             1000 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The focus of the electrical space is to provide standard equipment in 
supporting the electrical load of the entire facility, excluding lab spaces.  
Electricity produced from research and testing will be reused allowing 
the facility to provide components of self sufficiency.  Electrical space will 
include telephone, internet, cable, microwave systems, digital satellite, 
and fiber-optic controls. 

CONSIDERATIONS: 

• Specific dress required - working with electrical components 
• Properly organized and charted
•  Safety and  containment   

EQUIPMENT:

Lighting Systems:   100 sqft Safety Systems:   250 sqft
Telephone / Fax:  100 sqft Microwave System:    50 sqft
Cable:   100 sqft Digital Satellite:    50 sqft
Fiber Optics:  100 sqft  Mechanical Power: 250 sqft 
   
 OPERATION / USAGE:

The electrical space will operate 24 hours - 7 days a week with only 
qualified maintenance and research specialists allowed access.  
Electrical spaces are separated from lab areas to prevent total failure.  
The system directs excess electricity to labs in case of emergency.
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PROGRAM SPACES:  FACILITY  BASED

WASTE MANAGEMENT   
NET AREA:             1000 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The waste management spaces are allocated for all custodial services 
and nonhazardous waste produced by the facility, excluding plumbing.  
The waste includes day to day trash and custodial cleaning separating 
and compacting all trash for recycling and hauling purposes.  

CONSIDERATIONS: 

• Separation of waste material - recycling  
• Properly organized and compacted
•  Muti-Locations for ease of use 

EQUIPMENT:

5 custodial rooms:    100 sqft ea.
 
Handling:     200 sqft 
 Compactor:    100 sqft
 4 System separation:    25 sqft ea. 
(glass, plastic, paper, aluminum)
   
 OPERATION / USAGE:

The waste management space is required for the amount of waste 
produced by the facility.  It will be operated 7:00am - 5:00pm by custodial 
staff.



i n d u s t r i a l   d e s i g n 

        PROGRAM
M107. REQUIREMENTS

107

PROGRAM SPACES:  FACILITY  BASED

CIRCULATION    
NET AREA:      10000 SQ FT 15% OF   
       TOTAL SQ FT   FUNCTION: 

Total Facility Circulation:          10000 sqft 15% of total square footage.  

Total Square Footage           58300 sqft - minus 20000 sqft for parking

Included:

Horizontal Circulation - corridors, hallways, transitions
Vertical Circulation - stairs, elevators, ramps
Spatial Circulation

CONSIDERATIONS: 

• 5’ minimum width   
• 20’ maximum dead end corridors
•  Access relationships towards space allocation - connection
•  Properly marked - safety and emergency egress 

   
OPERATION / USAGE:

Circulation will provide direct connections and movement throughout 
the facility spaces.  Design consideration will be important because of 
the importance in everyday usage.
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PROGRAM SPACES:  FACILITY  BASED

SECURITY   
NET AREA:             200 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The security space will provide the facility with protection and safety.  
This will ensure secure access throughout the site and within restricted 
areas.  A team of security personnel are trained to operate the space 
and perform security measures as needed.  

CONSIDERATIONS: 

• Authorized site access  
• Restricted space allocations
•  Surveillance of facility and its perimeter 
•  Safety of Users  

EQUIPMENT:

Authorization Window:          100 sqft ea.
Surveillance Cameras:  50 sqft
Detention:    50 sqft
   
 OPERATION / USAGE:

The security space will be operated 24 hours - 7 day a week by a properly 
trained crew.  The idea is to prevent any wrong doing with the ability to 
control any measures affecting users health and safety. 
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PROGRAM SPACES:  FACILITY  BASED

PEDESTRIAN BRIDGE   
NET AREA:             5000 SQ FT 
OCCUPANTS:   1-1000FUNCTION: 

The pedestrian bridge is an existing historic element providing connection 
from the west bank of the Mississippi river to the east bank, running 
directly through the facility’s site.  This connection provides a main 
artery of circulation from downtown Minneapolis, U of M campus, and 
Dinkytown.  The design incorporates the bridge within the site to attract 
users.  The primary connection of the bridge is maintained with the focus  
on revitalization.
  
CONSIDERATIONS: 

• Aesthetic appeal  
• Facility integration 
•  Multi-functional aspects
• Proper lighting   
• Security near facility 
•  Safety of Users  

EQUIPMENT:

Existing
   
 OPERATION / USAGE:

The pedestrian bridge is accessible to the public 24 hour - 7 days a week 
with periodic maintenance controlled by the facility and University.  
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PROGRAM SPACES:  FACILITY  BASED

PARKING   
NET AREA:             20000 SQ FT 
OCCUPANTS:   1-1000FUNCTION: 

Parking is defined by the building type and the amount of occupancy 
based on the UBC 2003.  The facility for power generation and industrial 
technology requires 110 off street parking stalls including visitor parking 
with 1 van and 4 car stalls being ADA accessible.  Separate drop off and 
loading zones will be provided based on design layout.  
  
CONSIDERATIONS: 

• Proximity to facility
• Enclosed access  
•  Delegated parking stalls
• Proper lighting   
• Security  

EQUIPMENT:

100 Parking Stalls:          17000 sqft
1 ADA van Stall:    250 sqft
Loading / Unloading: 1000 sqft 
Drop off zones    250 sqft
   
OPERATION / USAGE:

Parking is accessible to the facility users 24 hour - 7 days a week with 
periodic maintenance and security controlled by the facility.  Public 
access will not be allowed after 5:00pm for security reasons.  
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MPUBLIC BASED
SPACE ALLOCATION 
 • Lobby..................................................................1000 sqft
 • Gallery................................................................2000 sqft
 • Interpretive / Recreation Office......................2000 sqft
 • Auditorium..........................................................3500 sqft
 • Administration....................................................3000 sqft
 • Conference rooms..............................................500 sqft
 •  Office Supplies Storage......................................500 sqft
  

       SUBTOTAL    12500 sqft
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PROGRAM SPACES:  PUBLIC BASED

LOBBY   
NET AREA:             1000 SQ FT 
OCCUPANTS:   1-500FUNCTION: 

The function of the lobby is to create public entry into the facility while 
directing user/visitor function.   The public space provides opportunity 
for users to socially interact while interpreting the spatial layout of the 
facility. 

CONSIDERATIONS: 

• Interior colors and materials that are pleasing  
• Allowing natural daylight and views
•  Informational Center - Direction on Layout  
•  Inviting character

EQUIPMENT:

Front Desk:   500 sqft 
Information center: 250 sqft
Lounging Furniture:  250 sqft 
   
 OPERATION / USAGE:

The lobby space will be used throughout the day by the staff and general 
public.  The lobby will only be operated during business hours 7:00am 
- 5:00pm.  The space has to display inviting characteristics that are 
pleasing and informational to all users.  The lobby immediately directs 
users/visitors throughout the facility. 
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PROGRAM SPACES:  PUBLIC BASED

GALLERY    
NET AREA:             2000 SQ FT 
OCCUPANTS:   1-500FUNCTION: 

The function of the gallery is display the valuable efforts of the facility’s 
research and testing.   The gallery acts as an interpretive space for visitors 
demonstrating the function and operations of the facility. A historic 
riverfront walking trail is also incorporated for visitors.  Display areas 
expose valuable information on the advances in power generation and 
industrial technology that affect everyone.  The gallery space will also 
act as a gathering space for special presentations and press releases. 

CONSIDERATIONS: 

• Interior colors and materials that are pleasing  
• Allowing natural daylight and views
•  Informational displays of research and testing  
• Views into Lab ares - visual understanding
• Large amounts of wall and floor display 

EQUIPMENT:

Display Equipment:  1000 sqft 
Informational / Visual effects :   250 sqft

 OPERATION / USAGE:

The gallery space will be used throughout the day primarily by the 
general public.  The gallery will only be operated during business hours 
7:00am - 5:00pm.  The gallery will change periodically with new break 
through in technology.
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PROGRAM SPACES:  PUBLIC BASED

INTERPRETIVE / 
RECREATION OFFICE    
NET AREA:             2000 SQ FT 
OCCUPANTS:   1-5FUNCTION: 

The interpretive and recreation office will provide support to the gallery 
space.  Questions and concerns generated by the public will be 
handled along with periodic updating of the gallery.  The office will also 
control the historic riverfront walking trial with directional and information 
stands throughout the site.  The idea of the interpretive and recreation 
office is to integrate public interaction, exposing the general public to 
advancements made at the facility.  

CONSIDERATIONS: 

• Office typology   
• Allowing natural daylight and views
•  Informational displays of research and testing - maps  

EQUIPMENT:

Office Furniture:    100 sqft 
Informational cpu units:   100 sqft

 OPERATION / USAGE:

The interperative/recreation office will be used throughout the day 
primarily by the general public.  The gallery will only be operated 
during business hours 7:00am - 5:00pm.  The office will provide answers 
to questions and concerns and provide directional service of historic 
walking trail.
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PROGRAM SPACES:  PUBLIC BASED

AUDITORIUM   
NET AREA:             3500 SQ FT 
OCCUPANTS:   150FUNCTION: 

The function of the auditorium is to hold large scale public and private 
presentations, lectures and meetings.  Guest lectures and other special 
events will also be held within the space.

CONSIDERATIONS: 

• Interior colors and materials that are pleasing  
• Allowing natural daylight and views
•  Ease of Access from lobby  
•  Discrete lighting 

EQUIPMENT:

Seating:   150 
Seating Area:          2500 sqft
Presentation Area:  500 sqft 
Storage A/V Room: 500 sqft

OPERATION / USAGE:

The auditorium will be used periodically by the staff and the general 
public.  The auditorium will operate based on scheduled time of use 
usually 7:00am - 9:00 pm.  
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PROGRAM SPACES:  PUBLIC BASED   

ADMINISTRATION     
NET AREA:             3000 SQ FT 
OCCUPANTS:   1- 5 per room FUNCTION: 

Administration spaces include receptionist, offices, and utilities with 
focus work type atmospheres where day to day business is handled.  The 
administration space takes care of facility requirements and business 
issues.

CONSIDERATIONS: 
   
•  Ability to allow natural daylight and views  
•  Sound proof spaces for privacy 
•  Multimedia links and hookups
•  Flexible plan for each office     

EQUIPMENT:

15 offices            150 sqft ea. PA Electrical:  50 sqft
Receptionist:                   100 sqft Mail Room:           100 sqft
Multimedia (CPU):  50 sqft Waiting:           200 sqft
Copy Room:          100 sqft kitchenette:           150 sqft
 
Office layout - same as research based offices

OPERATION / USAGE:

All administration space will be personalized by the specific user, 
accessible 24 hours - 7 days a week.  Administration hours shall be 
arranged by each user based on their schedule with public operation 
only during the business day 7:00am - 5:00pm.  
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PROGRAM SPACES:  PUBLIC BASED  

CONFERENCE ROOMS     
NET AREA:             500 SQ FT 
OCCUPANTS:   1-25 per roomFUNCTION: 

Facility conference rooms are dedicated to administration type 
meetings.  Conference spaces allow for group discussion and decision 
making necessary for the facility.  

CONSIDERATIONS: 

• Proximity to Administration spaces    
•  Natural daylight - views 
•  Sound proof spaces for privacy 
•  Multimedia links and hookups   

EQUIPMENT:
   
2 lab conf. rooms:          250 sqft ea.

Discussion Table:  75 sqft Multimedia (CPU):  40 sqft
Projector and Screen: 50 sqft Casework:   75 sqft 
Information board: 10 sqft PA Electrical:  10 sqft

OPERATION / USAGE:

The conference rooms will be used sporadically throughout the working 
day 7:00am - 5:00pm depending on meeting schedules.  The spaces will 
be available anytime to facility users based on  scheduling requirements.   
The conference rooms also provide ample room for class lectures and 
small scaled guest presentations. 
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PROGRAM SPACES:  PUBLIC BASED  

OFFICE SUPPLIES STORAGE     
NET AREA:             500 SQ FT 
OCCUPANTS:   1-5 per roomFUNCTION: 

The overall facility requires large amounts of office supplies.  The storage 
space inventories and organizes a system in which office supplies can 
be distributed throughout the entire facility. 

CONSIDERATIONS: 

• Shelving system for inventory and count.
• Location near both labs - connection  
• Properly organized and charted 
• Proximity to Administration spaces    

EQUIPMENT:
   
Shelving System:  250 sqft
Casework:  150 sqft

OPERATION / USAGE:

The equipment storage is accessible with security access by all facility 
staff 24 hrs - 7 days a week. 
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MEDUCATION BASED 
SPACE ALLOCATION 
 • Classrooms.........................................................1500 sqft
 • Computer Lab.....................................................500 sqft
 • Breakout Room....................................................500 sqft
 • Offices.................................................................1500 sqft
 • Library.................................................................1500 sqft
 • Departmental Office...........................................200 sqft
 

       SUBTOTAL      5700 sqft
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PROGRAM SPACES:  EDUCATION BASED  

CLASSROOMS     
NET AREA:             1500 SQ FT 
OCCUPANTS:   1-25 per roomFUNCTION: 

The facility is used as a full functioning hands on classroom within itself.  
Formal education classrooms are also provided for specific engineering 
and industrial technology courses.  The classrooms provide lecture based 
education.

CONSIDERATIONS: 

• Natural daylight and views 
• Location near both labs - connection  
• Flexible layout for in class demonstrations     

EQUIPMENT:
   
3 classrooms           500 sqft ea. 
Seating Capacity:  25
Seating Area:          300 sqft
Presentation Area:          100 sqft
Equipment storage:      100 sqft

OPERATION / USAGE:

Classrooms are accessible 24 hours - 7 days a week by faculty and 
students by means of security access.  The spaces will be primarily used 
from 7:00am - 5:00pm but will allow students and faculty the ability to 
use the classrooms as study spaces.
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PROGRAM SPACES:  EDUCATION BASED  

COMPUTER LAB     
NET AREA:             500 SQ FT 
OCCUPANTS:   1-25 per roomFUNCTION: 

The computer lab provides students and faculty with computer access 
with advanced research and testing software.  The ability to learn 
computer based technology is vital in modern day research and 
education.  The space also provided muti-media link hook ups, printers, 
and internet access to increase quality of education.

CONSIDERATIONS: 

• Natural daylight and views 
• Location near classrooms  
• Flexible layout for demonstrations     

EQUIPMENT:
   
25 CPU workstations:            15 sqft ea. 
4 printers:     25 sqft  
Multimedia:             50 sqft
Equipment storage:        50 sqft

OPERATION / USAGE:

The computer lab is accessible 24 hours - 7 days a week for faculty and 
students by means of security access.  The space will be primarily used 
from 7:00am - 5:00pm but will allow students and faculty the ability to 
use the computer lab for after class work.
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PROGRAM SPACES:  EDUCATION BASED 

BREAKOUT ROOM     
NET AREA:             500 SQ FT 
OCCUPANTS:   1-25 per roomFUNCTION: 

Breakout rooms are provided for students and faculty to engage in social 
interaction and discussion.  The space provides a means of relaxation 
offering comfort and lounging for users.  

CONSIDERATIONS: 

• Food and Beverage equipment  
•  Natural daylight and views 
•  Sound proof spaces for privacy 
•  Entertainment and lounging.  

EQUIPMENT:
    
Kitchenette:   50 sqft Entertainment (TV): 10 sqft 
Dining Furniture            50 sqft Casework:           100 sqft
Lounging Furniture:         100 sqft Information board: 30 sqft

OPERATION / USAGE:

The breakout room will be used periodically throughout the day by 
faculty and students dependent on break times. The breakout rooms 
will also provide informal meeting and conference spaces for users.
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PROGRAM SPACES:  EDUCATION BASED  

OFFICES     
NET AREA:             1500 SQ FT 
OCCUPANTS:   1-2 FUNCTION: 

Office space will be provided to faculty and graduate students.  This 
space provides users with privacy and focus work type atmospheres 
where day to day business is handled. 

CONSIDERATIONS: 
   
•  Ability to allow natural daylight and views  
•  Multimedia links and hookups
•  Flexible plan for each office     

EQUIPMENT:

10 offices            150 sqft ea.

Office Layout

Work Desk:   25 sqft
Multimedia (CPU):    5 sqft
Casework:           100 sqft 
PA Electrical:  10 sqft
Storage:   10 sqft 

OPERATION / USAGE:

Each office space will be personalized by the specific user, accessible 
24 hours - 7 days a week.  Office hours shall be arranged by each user 
based on their schedule.
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PROGRAM SPACES:  EDUCATION BASED  

LIBRARY     
NET AREA:             1500 SQ FT 
OCCUPANTS:   1-50 FUNCTION: 

A library space will offer special reference materials on advanced power 
generation and industrial design to all facility users including general 
public.  Research and testing data, methods and detailed study reports 
will be filed within the library for educational purposes.  The library space 
offers students, faculty, facility staff, and the general public a medium 
to explore advanced means of research and testing. 

CONSIDERATIONS: 
   
•  Ability to allow natural daylight and views  
•  Sound proof spaces for privacy 
•  Multimedia links and hookups
•  Flexible plan for each office     

EQUIPMENT:

Librarian Desk:  25 sqft Storage:   100 sqft
Multimedia (CPU):  25 sqft 15 Study Desks:  150 sqft
Casework:           200 sqft 2 Group Work Stations: 250 sqft
Shelving:           500 sqft 
 

OPERATION / USAGE:

The library space will be accessible 24 hours - 7 days a week by all facility 
users including the general public.  
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PROGRAM SPACES:  EDUCATION BASED  

DEPARTMENTAL OFFICE     
NET AREA:             200 SQ FT 
OCCUPANTS:   1-5 FUNCTION: 

The departmental office space will be provided for faculty and students 
with any concerns related to the college of engineering and industrial 
technology.  The office is specific for the facility location secondary to 
the head departmental office on campus. This space provides users with 
privacy and focus work type atmospheres where day to day business is 
handled. 

CONSIDERATIONS: 
   
•  Ability to allow natural daylight and views  
•  Multimedia links and hookups
•  Flexible plan for each office     

EQUIPMENT:

Departmental Chair  Office            150 sqft 
Receptionist:               50 sqft 

Office Layout - same as educational based offices 

OPERATION / USAGE:

Departmental office space will be personalized by the specific user, 
accessible 24 hours - 7 days a week.  Office hours shall be arranged by 
each user based on their schedule.
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

RESEARCH BASED: 

•  Power Generation Lab........................................................10000 SQFT
 
 Multi-Fuel Boiler  2000 sq ft 
 250 mw Steam Turbine    1200 sq ft
 Condensing Unit                500 sq ft  
 Fuel Handling                       500 sq ft
 Energy Circ. Unit               750 sq ft         
 Byproduct removal          2500 sq ft 
 Crane Hoist               500 sq ft 
 Tool/Parts storage               1000 sq ft

•  Research Labs.........................................................................5200 SQFT
 
 Closed Dry Labs: 3  150 sqft ea. .
 Open Dry Labs:   3  250 sqft ea. 
 Closed Wet Labs: 6   200 sqft ea. 
 Open Wet Labs:  6   500 sqft ea. 

•  Power Conversion/Heat Distribution....................................3000 SQFT  
 
 Main Generator:               500 sqft   
 Flow Station:    250 sqft 
 DC / AC Converter:     500 sqft 
 Blowers:    250 sqft 
 Switch Yard:              1000 sqft
 Transmission Station:    250 sqft   
 Control Room:    250 sqft 
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

RESEARCH BASED: 

•  Byproduct Removal...............................................................3500 SQFT
 
 Hazardous Contain:  500 sqft 
 Byproduct Storage:  500 sqft 
 Hazard Cleanup:  100 sqft 
 Transport equipment:   400 sqft
 Non-Hazard. Contain.:  500 sqft 
 Vehicle Storage:            1000 sqft 
 Non-Hazard. Cleanup: 100 sqft  
 Other Equipment:  400 sqft
 

LAB SUPPORT FOR RESEARCH BASED:
 
•  Emergency Backup (UPS)..........................................................500 sqft 
 
 4 Generators:    50 sqft ea.
 Fire Suppression system:  50 sqft 
 Lighting:    25 sqft  
 Ventilation / Exhaust:              200 sqft 
 Electrical:   25 sqft

•  Equipment Storage....................................................................500 sqft

•  Hazardous Material Storage.....................................................600 sqft
 
 Hazardous Liquids/Gas:  250 sqft 
 Hazardous Solids:  250 sqft
 Spill Containment:  100 sqft
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

LAB SUPPORT FOR RESEARCH BASED:
 
•  Electrical....................................................................................1000 sqft

 Lighting Systems:   100 sqft 
 Safety Systems:   250 sqft
 Telephone / Fax:  100 sqft 
 Microwave System:       50 sqft
 Cable:    100 sqft 
 Digital Satellite:    50 sqft
 Fiber Optics:   100 sqft 
 Mechanical Power:  250 sqft

•  Mechanical HVAC...................................................................2500 sqft
 
 Air Intake:    500 sqft
 Exhaust system:   500 sqft
 Filtration:   250 sqft
 Ventilation System:   500 sqft
 Extractor:   250 sqft 
 Cooling System:  500 sqft
 
•  Engineering Systems.................................................................2500 sqft

 Natural Gas :    100 sqft
 Heating containment:     500 sqft
 Propane:   100 sqft
 Refrigeration:    500 sqft
 Oxygen:   100 sqft
 Water Supply:   500 sqft
 Vacuum System:  200 sqft
 Exhaust (Emerg.):  500 sqft
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

LAB SUPPORT FOR RESEARCH BASED:
 
•  Write Up Offices..........................................................................900 sqft

 6 Write Up offices:              150 sqft ea.
  Desk / Equipment:   50 sqft 
  Chart storage:    50 sqft 
  Shelving:    25 sqft
  PA Electrical:    25 sqft

•  Locker rooms / Toilets...............................................................4200 sqft
 
 2 locker rooms:                      2100 sqft ea.   
  Shower space:    500 sqft 
  Laundry Stations:    50 sqft
  Sink / Hand Washing:  250 sqft 
  Locker / Storage:  500 sqft
  Benches / Seating:  300 sqft 
  Toilets / Urinals:   500 sqft 

 Facility Based Toilets               150 sqft ea. 
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

LAB SUPPORT FOR RESEARCH BASED:
 
•  Electrical....................................................................................1000 sqft

 Lighting Systems:   100 sqft 
 Safety Systems:   250 sqft
 Telephone / Fax:  100 sqft 
 Microwave System:       50 sqft
 Cable:    100 sqft 
 Digital Satellite:    50 sqft
 Fiber Optics:   100 sqft 
 Mechanical Power:  250 sqft

•  Breakout Rooms........................................................................1200 sqft
 
 4 break rooms:   400 sqft ea. 
  Kitchenette:  100 sqft 
  Entertainment (TV):   10 sqft 
  Dining Furniture 100 sqft 
  Casework:  100 sqft
  Lounging Furniture:   50 sqft 
  Information board:   30 sqft
  PA Electrical:    10 sqft 

•  Conference Rooms....................................................................500 sqft
 
 2 lab conf. rooms:             250 sqft ea.
  Discussion Table:  75 sqft 
  Multimedia (CPU):  40 sqft
  Projector and Screen:  50 sqft 
  Casework:   75 sqft 
  Information board:  10 sqft 
  PA Electrical:   10 sqft 
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

LAB SUPPORT FOR RESEARCH BASED:
  
•  Technology Learning.................................................................500 sqft
 
 25 User Stations:   10 sqft ea.
 Multimedia (CPU):               50 sqft
 Projector and Screen:   50 sqft 
 Casework:              100 sqft
 Information board:   40 sqft 
 PA Electrical:    10 sqft

•  Offices........................................................................................1500 sqft

 10 offices:                          150 sqft ea.
  Work Desk:   25 sqft
  Multimedia (CPU):    5 sqft
  Casework:             100 sqft 
  PA Electrical:   10 sqft
  Storage:   10 sqft 

FACILITY BASED:

•  Soiled Fuel Storage.................................................................10000 sqft
  
 Coal:            2000 sqft 
 Barley Hull:           2000 sqft 
 Corn husks:           2000 sqft
 Natural compost:          2000 sqft
 Wood chips:           2000 sqft
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

FACILITY BASED:

•  Solid Fuel Handling.................................................................2000 sqft
 
 Conveying system: 1500 sqft 
 Operating Station:   500 sqft

•  Hydrology Handling...............................................................2000 sqft
 
 Water intake:    500 sqft 
 Water outlet:    500 sqft
 Filtration:    500 sqft
 Operating station:   250 sqft
 Emergency Backup:   250 sqft

•  Mechanical HVAC...................................................................2500 sqft

 Air Intake:     500 sqft 
 Exhaust system:    500 sqft
 Filtration:    250 sqft
 Ventilation System:    500 sqft
 Extractor:    250 sqft 
 Cooling System:   500 sqft

•  Electrical....................................................................................1000 sqft

 Lighting Systems:    100 sqft 
 Safety Systems:    250 sqft
 Telephone / Fax:   100 sqft
 Microwave System:      50 sqft
 Cable:     100 sqft
 Digital Satellite:     50 sqft
 Fiber Optics:                100 sqft  
 Mechanical Power:   250 sqft
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

FACILITY BASED:

•  Waste Management................................................................1000 sqft
 
 5 custodial rooms:   100 sqft ea.
 Handling:    200 sqft 
  Compactor:   100 sqft
  4 System separation:   25 sqft ea. 
  (glass, plastic, paper, aluminum)

•  Circulation...............................................................................10000 sqft

•  Security........................................................................................200 sqft

 Authorization Window:   100 sqft ea.
 Surveillance Cameras:     50 sqft
 Detention:       50 sqft

•  Pedestrian Bridge.....................................................................5000 sqft

•  Parking.....................................................................................20000 sqft

 100 Parking Stalls:       17000 sqft
 1 ADA van Stall:   250 sqft
 Loading / Unloading: 1000 sqft 
 Drop off zones    250 sqft
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

PUBLIC BASED:

•  Lobby.........................................................................................1000 sqft

 Front Desk:    500 sqft 
 Information center:   250 sqft
 Lounging Furniture:        250 sqft

•  Gallery........................................................................................2000 sqft

 Display Equipment: 1000 sqft 
 Informational / 
 Visual effects :      250 sqft

•  Interpretive / Recreation Office...........................................2000 sqft

 Office Furniture:  100 sqft 
 Info. cpu units:   100 sqft

•  Auditorium.................................................................................3500 sqft

 Seating:    150 
 Seating Area:              2500 sqft
 Presentation Area:    500 sqft 
 Storage A/V Room:   500 sqft
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

PUBLIC BASED:

•  Administration...........................................................................3000 sqft

 15 offices:    150 sqft ea. 
 PA Electrical:      50 sqft
 Receptionist:    100 sqft 
 Mail Room:    100 sqft
 Multimedia (CPU):     50 sqft 
 Waiting:    200 sqft
 Copy Room:                100 sqft 
 Kitchenette:    150 sqft

•  Conference rooms.....................................................................500 sqft

 Discussion Table:     75 sqft
 Multimedia (CPU):     40 sqft
 Projector and Screen:     50 sqft 
 Casework:      75 sqft 
 Information board:     10 sqft 
 PA Electrical:      10 sqft

•  Office Supplies Storage.............................................................500 sqft

 Shelving System:             250 sqft
 Casework:    150 sqft
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

EDUCATION BASED:

•  Classrooms................................................................................1500 sqft

 3 classrooms             500 sqft ea. 
 Seating Capacity:  25
 Seating Area:            300 sqft
 Presentation Area:     100 sqft
 Equipment storage:   100 sqft

•  Computer Lab............................................................................500 sqft
 
 25 CPU workstations:   15 sqft ea. 
 4 printers:   25 sqft  
 Multimedia:           50 sqft
 Equipment storage:     50 sqft

•  Breakout Room...........................................................................500 sqft

 Kitchenette:  50 sqft
 Entertainment (TV): 10 sqft 
 Dining Furniture 50 sqft
 Casework:            100 sqft
 Lounging Furniture:    100 sqft 
 Information board: 30 sqft

•  Offices........................................................................................1500 sqft

 10 offices                          150 sqft ea.
  Work Desk:  25 sqft
  Multimedia (CPU):   5 sqft
  Casework:            100 sqft 
  PA Electrical:  10 sqft
  Storage:  10 sqft 
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EXECUTIVE SUMMARY OF 
SPACE ALLOCATIONS:

EDUCATION BASED:

•  Library.........................................................................................1500 sqft

 Librarian Desk:  25 sqft 
 Storage:            100 sqft
 Multimedia (CPU): 25 sqft 
 15 Study Desks:           150 sqft
 Casework:            200 sqft 
 2 Group Stations:       250 sqft
 Shelving:            500 sqft 

•  Departmental Office..................................................................200 sqft

 Dept. Chair  Office: 150 sqft 
 Receptionist:  50 sqft 

SPACE ALLOCATION:

 Research Based:                          21700 sqft
 Lab Support                  16400 sqft
 Facility Based:                44700 sqft
 Educational Based:                   5700 sqft
 

TOTAL SQFT.....................................................................................................88500 SQFT 
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INTERACTION MATRIX:
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NCODE SEARCH
Research and investigation of building and construction practices.  
Demonstrating knowledge and ability to locate and interpret 
required design elements at a professional standard.
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CODE SEARCH AND ZONING:

PROJECT NAME:  Facility for Power 
   Generation and 
   Industrial Technology

LOCATION:   Minneapolis, MN 
   U of M campus 

ZONING:   Minneapolis Code 
   of Ordinances
   (Appendix C.1) 

BUILDING CODE:  UBC - 2003 
   Minnesota State 
   Building Code

ZONING REQUIREMENTS:
   
PROPERTY CLASS: I3 - General Industrial 
         District 
SET BACKS: - ONLY IF LOCATED NEAR 
  OFFICE OR RESIDENTIAL 

FRONT YARD: 300 feet 
SIDE YARD E : 300 feet
SIDE YARD W: 300 feet
REAR YARD:  Riverfront  - 0 feet 

SCREENING:  not less than 8 feet 
   not less than 95% 
   opaque along 
   property line 
   adjacent to office 
   or residential   
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CODE SEARCH AND ZONING:

ZONING: INDUSTRIAL DISTRICTS
   
The industrial districts are established to 
provide locations for industrial land uses 
engaged in production, processing, 
assembly, manufacturing, packaging, 
wholesaling, warehousing, or distribution 
of goods and materials.  Regulations for 
the industrial districts are established to 
promote industrial development and 
maintain and improve compatibility 
with surrounding areas.  In addition to 
industrial uses, limited commercial uses, 
parking facilities, institutional and public 
services and utilities are allowed.  

CLASS:  I3 - General Industrial District 

General industrial uses include high 
impact and outdoor uses which are likely 
to have a substantial adverse effect 
on the environment or on surrounding 
properties and which require special 
measures and careful site selection to 
ensure compatibility with the surrounding 
area.  General industrial uses often 
include processing of raw materials and 
production of primary materials.  General 
industrial uses include petroleum and 
coal product.
 
(City of Minneapolis,MN, 2004, Zoning)
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CODE SEARCH AND ZONING:

ZONING REQUIREMENTS:
   
HEIGHT LIMIT: 4 stories or 56 feet 
   permit for exceptions

No shading of office or residential 
building.  Preserve surrounding area and 
views.

FLOOR AREA  (2.7) maximum
RATIO:   permit for exceptions

MIN LOT AREA:  2 acres 

MAXIMUM FLOOR AREA ALLOWANCES 
PER OCCUPANT:

Group B (office)   100 gross
Group H-5 (industrial)  100 gross 

MIN EXITS:  based on occup. load 
1-500     2 
501- 1000   3
> 1000    4 

MINIMUM WIDTH
CORRIDORS:  5 ft 
STAIRS:   3.5 ft  

Exits not to exceed 75 ft from exit corridor.  
Dead ends not to exceed 4 ft.
Not less than 2 exits per floor including 1/2 
to travel into workstation / lab areas.
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CODE SEARCH AND ZONING:
   
BUILDING CODE COMPLIANCE:

BUILDING OCCP: Mixed - Use 
   Adaptive Reuse
Section 309   Group B
Section 307   Group H-5
Section 406   Parking Garage 

Separation walls are needed as per 
Chapter 3 of the UBC, defining each 
area separately allowing limitations only 
to apply within each specific area.

Requirement for fire zones and sprinkler 
systems:

Group H-5:   Sprinkler system installed 
  throughout building.
  Where the design area of 
  the sprinkler system consists 
  of a corridor protected by
  one row of sprinklers.
  (max sprinkler - 13)

Group B: Sprinkler systems are not
  required but allow 
  modification to floor area
  and building height. 
 
CONSTRUCTION TYPES: Type I   
    Type II
    Type III
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CODE SEARCH AND ZONING:
   
GROUP H-5:
TYPE I:

ALLOWABLE HEIGHT:    unlimited 
INCREASES ALLOWED:    non 
ALLOWABLE STORIES:    unlimited
AREA LIMITATIONS:     unlimited
AREA MODIFICATIONS:    non
(if sprinklered) 

GROUP H-5:
TYPE II:

ALLOWABLE HEIGHT:    65 ft 
INCREASES ALLOWED:    non 
ALLOWABLE STORIES:    3 stories 
AREA LIMITATIONS:     37,500 ft PF
AREA MODIFICATIONS:    200% TFA
(if sprinklered) 

GROUP H-5:
TYPE II:

ALLOWABLE HEIGHT:    65 ft  
INCREASES ALLOWED:    non 
ALLOWABLE STORIES:    3 stories
AREA LIMITATIONS:     28,500 ft PF
AREA MODIFICATIONS:    200% TFA
(if sprinklered) 
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CODE SEARCH AND ZONING:
   
GROUP B:
TYPE I:

ALLOWABLE HEIGHT:    unlimited 
INCREASES ALLOWED:    20 ft - 1story 
ALLOWABLE STORIES:    unlimited
AREA LIMITATIONS:     unlimited
AREA MODIFICATIONS:    non
(if sprinklered) 

GROUP H-5:
TYPE II:

ALLOWABLE HEIGHT:    65 ft 
INCREASES ALLOWED:    20 ft - 1 story 
ALLOWABLE STORIES:    5 stories 
AREA LIMITATIONS:     37,500 ft PF
AREA MODIFICATIONS:    200% TFA
(if sprinklered) 

GROUP H-5:
TYPE II:

ALLOWABLE HEIGHT:    65 ft  
INCREASES ALLOWED:    20 ft - 1 story 
ALLOWABLE STORIES:    5 stories
AREA LIMITATIONS:     28,500 ft PF
AREA MODIFICATIONS:    200% TFA
(if sprinklered) 



i n d u s t r i a l   d e s i g n 

 
N146. CODE SEARCH

146

RELEVANT CODE REQUIREMENTS:

CHAPTER 3 - USE AND OCCUPANCY 
  CLASSIFICATION 
SCOPE:  The provisions of this chapter 
shall control the classification of all 
buildings and structures as to use and 
occupancy.  (UBC 2003) 

CHAPTER 4 - SECTIONS 414 AND 415  
  SPECIAL REQUIREMENTS
SCOPE:  Storage and use of hazardous 
materials in excess of the maximum 
allowable quantities per control area 
listed in Section 307.9.  Buildings and 
structures with an occupancy in Group 
H shall also comply with the applicable 
provisions of section 414 and the 
International Fire Code.  (UBC 2003) 

CHAPTER 12 - SECTIONS 1202-1203
    INTERIOR ENVIRONMENTS
SCOPE:  The provisions of this chapter 
shall govern ventilation, temperature 
control, lighting, yards and courts, 
sound transmission, room dimensions, 
surrounding materials, androdent 
proofing associated with the interior 
spaces of buildings. (UBC 2003)
VENTILATION:
Inlet and outlet ducts shall provide min. 
of 1 sq in for each 1 sq ft of floor area.
Separate duct systems are required for 
each workspace or lab - creating flow 
min of 1 cubic foot per min per sqft.
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RELEVANT CODE REQUIREMENTS:

CHAPTER 16 - SECTIONS 1601-1623
              STRUCT. DESIGN (LOADS) 
SCOPE:  The provisions of this chapter 
shall govern the structural design of the 
buildings, structures, and portions thereof 
regulated by this code.  (UBC 2003) 

CHAPTER 31 - SECTIONS 3104 - 3108
    SPECIAL CONSTRUCTION 
SCOPE:  The provisions of this chapter 
shall govern special building construction 
including membrane structures, 
temporary structures, pedestrian 
walkways and tunnels, awnings and 
canopies, marquees, signs, and towers 
and antennas.  (UBC 2003) 

CHAPTER 34 -  SECTIONS 3401 - 3410 
     EXISTING STRUCTURES 
SCOPE:  The provisions of this chapter shall 
control the alteration, repair, addition, 
and change of occupancy of existing 
structures.  (UBC 2003) 

All explored design measures will comply 
with the 2003 UBC and Minnesota State 
Building Code. Along with any referenced 
material within either document.  

(Internat. Code Council, 2002, UBC 2003)
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OCASE STUDIES
Learning from the built environment, aiding in the design and 
process of the facility for industrial technology and power 
generation.
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O
CASE STUDIES:

 1. a. A detailed, intensive study of a unit,
         such as a corporation or a success 
         or failure. 

     b. An exemplary or cautionary model;
         an instructive example.

CASE STUDIES - Explored and Examined 

 1.  Prittard & Sullivan Building
        - Eric Owen Moss

 2.  Arizona Science Center 
  -  Antoine Predock

 3.  Jewish Museum
  -  Daniel Liberskind

 4.  Felix Nussbaum Museum
  -  Daniel Liberskind 

 5.  Cinema Palace 
  -  Coop Himmelblau

 6.  Mummers Theater 
  - John Johansen

 7.  Mill City Museum
  -  Meyer, Scherer, & Rockcastle

 8. Center for Biotech. and Bio Engin.
  - Bohlin, Cywinski, Jackson

 9.  Banque Populaire de L’Ouest
  - Decq & Cornette 

           10.  Cartie Foundation for Contemp. Art 
  - Nouvel, Cattani, & Associates

           11.  Bridge Collaboration
  -  An exploration 
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Prittard & Sullivan Building
Culver City - California 
(A.Betsky. 1997. 80-89)

Architect: Eric Owen Moss 
Typology: Electronic Graphics Lab
Style:   Late Modern 

The PS building is an expression of “residual 
memory.”  The fragmented design encompasses 
remnants of what was once a bow-string-trussed 
warehouse.  Design elements: trusses, masonry 
walls were left,  respecting the existing ordering 
system and linear orientation.  The use of industrial 
type materials: concrete, steel, glass, and wood 
trusses adds to the composition of the overall 
experience.

Influential Design Elements:  

 -  Industrial material use 
 -  Linear composition - orientation 
 -  Residual Memory - to existing site 
 -  Fragmented form - composing whole
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Form relating to function 
 -  Environment expresses creativity and 
    exploration.

Figure O.1  PSB Envelope 

Figure O.2 PSB Details Figure O.3  PSB Interior 
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Prittard & Sullivan Building
Culver City - California 
(A.Betsky, 1997, 80-89)

Figure O.4  PSB Connections/Bridges

Figure O.5  PSB Exterior Figure O.6  PSB Plan/Sections
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Arizona Science Center
Phoenix - Arizona 
(J. Giovannini, 1997, 94-101)

Architect: Antoine Predock
Typology: Science Center
Style:   Post Modern 

The Arizona Science Center is rooted from 
elements of land, sky, and depth of time.  The  
design responds to the natural desert context 
and its diverse surroundings. Large scale forms 
refer to the cosmos through the land creating
connection, an experience of entry, breaking 
the common datum relationship.  Strong visual 
aspects with the use of concrete, aluminum, and 
glass help in defining the exterior and interior 
functions along with their defined relationships     

Influential Design Elements:  

 -  Industrial material use 
 -  Linear elements - relationships 
 -  Expression of the surrounding context 
 -  Defining forms - controlled by function 
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Use of light - creating cool and warm  
                          spaces 
 -  Ideas of movement and experience 

Figure O.7  ASC Entry   

Figure O.8  ASC Envelope   

Figure O.9  ASC Aerial Site View Figure O.10  ASC Interior/Exterior
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Arizona Science Center
Phoenix - Arizona 
(J. Giovannini, 1997, 94-101)

Figure O.11  ASC Observation Deck

Figure O.12  ASC Interior Circulation

Figure O.13  ASC Interior Figure O.16  ASC Exterior Courtyard

Figure O.15  ASC Site Plan

Figure O.14  ASC Plan/Sections
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Jewish Museum
Berlin - Germany 
(A. Betsky, 1998, 104-107)

Architect: Daniel Libeskind
Typology: Museum
Style:   Post Modern

The Jewish Museum expresses Daniel Liberskind’s 
idea of Architecture being literal changing the 
space in which it is built - not just in the present, 
but in the foreseeable future.  One thing is now 
gone and an what takes its place enforces order, 
form, and presence on its culture.  The questions 
of space, light, and material are what make this 
buildings great.  The Jewish Museum is creates 
inaccessible space that relates to the emotional 
and spiritual meaning, its purpose.

Influential Design Elements:  

 -  Industrial material use 
 -  Linear elements - relationships 
 -  Expression of meaning spiritual - emotion
 -  Defining forms -transcending local issues 
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Use of light - supporting the meaning 
 -  Ideas of movement and experience 
    interaction that is memorable and 
    influential - Void carrying meaning

Figure O.17  JM Exterior/Material Detail

Figure O.18  JM Aerial Site View
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Jewish Museum
Berlin - Germany 
(A. Betsky, 1998, 104-107)

Figure O.19  JM Exterior Courtyard

Figure O.20  JM Details/Entry 

Figure O.21  JM Interior 
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Felix Nussbaum Museum
Osnabruck - Germany 
(R. Ingersoll, 1998, 110-117)

Architect: Daniel Libeskind
Typology: Museum
Style:   Post Modern

The Felix Nussbaum Museum carries an idea of 
criss-cross style, orientation, and materiality.  This 
idea is expressed with the canted intersections of 
the building’s volume, oblique slots, and scored 
elevations; its also an indictment of Liberskind’s 
mastery of the technical imperatives of building.  
The design is created as a narrative that intertwines 
the history of the city, site, and the tragic denial 
of Jewish presence in German culture.  Its an 
expression of meaning, purpose.

Influential Design Elements:  

 -  Industrial material use 
 -  Criss-Cross elements - relationships 
 -  Expression meaning - purpose
 -  Defining forms - controlled by function 
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Use of morphias spaces - openings
 -  Ideas of movement and experience
    created by the meaning of the space
    not controlled by function. 

Figure O.22  FNM Aerial Site View

Figure O.23  FNM Exterior/Material Details
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Felix Nussbaum Museum
Osnabruck - Germany  
(R. Ingersoll, 1998, 110-117)

Figure O.24  FNM Exterior Courtyard

Figure O.25  FNM Exterior

Figure O.26  FNM Details Figure O.28  FNM Interior

Figure O.27  FNM Entry/Sections
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Cinema Palace
Dresden - Germany 
(J. Giovannini, 1998, 52-61) 

Architect: Coop Himmelblau
Typology: Theater
Style:   Post-Stalinist Modern

The Cinema Palace an expression of new 
technologies and construction.  The building 
responds to its soporific, Stalinist, surrounding by 
energizing the urban feel with an over scaled 
individuality.  The aesthetic constructability offers a 
sculptural vision.  It breaks the Euclidean geometry 
of Communist-era planners with a floating spatial 
plan.  The circulation spaces morph around the 
concrete mass, function driven creating a sense 
of freedom with its construct.

Influential Design Elements:  

 -  Industrial material use - technology
 -  Morph, fluidity, movement, irregularity
 -  Expression of freedom to context 
 -  Defining forms - controlled by function 
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Use of light - to enhance spaces and 
              freedom throughout 
 -  Ideas of movement and experience 

Figure O.29  CP Entry

Figure O.30  CP Envelope Figure O.31  CP Atrium
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Cinema Palace  
Dresden - Germany 
(J. Giovannini, 1998, 52-61)

Figure O.32  CP Atrium Interior

Figure O.35  CP Aerial Site View/Plan

Figure O.34  CP Plans

Figure O.33  CP  Sections Figure O.36  CP Elevation
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Mummers Theater 
Oklahoma City - Oklahoma 
(D.Dillon, 1992, 62-69)

Architect: John Johansen
Typology: Museum
Style:   Modernist

Mummers Theater was built in an acrobatic way 
to be altered.  The idea broke traditional theater 
design by riding formality and incorporating 
brashness and calculated imperfections.  The 
conceptual idea follows the increments involved 
in electronics and circuit boards.  The three 
concrete pods act as terminals with the ramps 
and bridges as the wiring.  The use os industrial 
materials adds to the character of the defined 
spaces expressing intimacy and playfulness.

Influential Design Elements:  

 -  Industrial material use - playfulness
 -  Modular pods - kinetic composition
 -  Indust. forms - components (character) 
 -  Defining forms - controlled by function 
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Minimal use of fenestration - function
 -  Ideas of movement and experience
    elevation changes - fluidity 

Figure O.37  MT Exterior

Figure O.38  MT Exterior Elevations Figure O.39  MT Entry/Interior
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Mummers Theater 
Oklahoma City - Oklahoma
(D.Dillion, 1992, 62-69)

Figure O.40  MT Exterior Circulation

Figure O.41  MT Entry Bridge 

Figure O.42  MT Interior/Oculus

Figure O.43  MT Plan/Interior Material Details
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Mill City Museum  
Minneapolis - Minnesota
(D. Lefever. 2004, 122-126)

Architect: Meyer,Scherer,& Rockcastle
Typology: Museum
Style:   Post Modern 
  Adaptive Reuse

The Mill City Museum acts a multi layered 
exhibition about the city’s history.  The purpose 
of the design was to draw the meaning and 
essence out of the building, orchestrating the 
element; not trying to create them.  The design 
tells the life story of a once most technologically 
advanced mill (1878), through its life of disaster, to 
what is now an exploration of new construction 
symbolizing its unique value.

Influential Design Elements:  

 -  Industrial material use 
 -  Multi leveled orientation - relationships 
 -  Expression of the surrounding context 
     and historical meaning to the city
 -  Forms - controlled by historical function
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Use of glass and etching - elements
 -  Ideas of movement and experience
    historical and present purpose  

Figure O.44  MCM  Entry 

Figure O.45  MCM  Material Details Figure O.46  MCM  Elevation/Historic Fire
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Mill City Museum  
Minneapolis - Minnesota
(D. Lefever, 2004, 122-126)

Figure O.47  MCM Aerial Site View

Figure O.48  MCM Glazing Detail

Figure O.49  MCM Interiors

Figure O.50  MCM Plan/Sections
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Center for Biotechnology
and Bioengineering
Pittsburgh - Pennsylvania
(V. Mays, 1994, 76-80)

Architect: Bohlin, Cywinski, Jackson
Typology: University - Laboratory
Style:   Post-Modern

The Center for Biotechnology and Bioengineering 
rises from its ruins of the steel industry.  It becomes 
a new symbol in the recovery from a dependence 
on rust belt economics.  The center becomes 
a standard for the universities research park.  
The design integrates a modular system of 400 
- 600 sq. ft. labs allowing for ever shifting spatial 
configurations.  The envelope uses industrial 
materials at different scales and forms due to 
limitations of lab spaces.  

Influential Design Elements:  

 -  Industrial material use - scale and form
 -  Linear elements - relationships 
 -  Expression of technology - factory laden 
 -  Defining forms - controlled by function 
 -  Connections - Direct and Indirect - linear
      Interior and Exterior
 - Industrial process creates structures that
   mimic machines - instead of buildings.
 - Contextual relationship to industrial river
    front manufacturing - tough, rigid exper.

Figure O.51 CBB Exterior

Figure O.52  CBB Material Details Figure O.53  CBB Aerial Site View/Elevation
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Center for Biotechnology
and Bioengineering
Pittsburgh - Pennsylvania
(V. Mays, 1994, 76-80)

Figure O.54  CBB Circulation Detail

Figure O.55  CBB Exterior Details Figure O.57  CBB Interior

Figure O.56  CBB Plans/Sections
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Cartie Foundation for 
Contemporary Art 
Paris - France
(B.Shortt, 1994, 64-68)

Architect: Nouvel, Cattani, & Assoc.
Typology: Museum - Studio 
Style:   Post-Modern

The Cartie Foundation for Contemporary Art 
masters the use of transparency creating an 
environment of lightness.  It carries an apparent 
simplicity built upon the elegant high-tech 
sensibility expressed with the use of stainless steel 
and glass.  The ideas of visual clarity respect the 
historical background of the site while providing 
users with a variety of intense views.  A series of 
glass walls and chesnut trees create volume of 
the site giving the building a 3D quality.

Influential Design Elements:  

 -  Industrial material use 
 -  Linear orientation - relationships
 -  Controlled visual elements  overlap
 -  Sense of construction - frag. series 
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Use of glass and light to define space 
 -  Ideas of physical and visual movement 
                and experience 
   

Figure O.58  CFCA  Exterior Courtyard

Figure O.59  CFCA  Exterior 

Figure O.60  CFCA  Entry Figure O.61  CFCA  Interior/Entry
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Cartie Foundation for 
Contemporary Art 
Paris - France
(B.Shortt, 1994, 64-68)

Figure O.62  CFCA Material Details

Figure O.63  CFCA Glazing Detail

Figure O.64  CFCA Entry Detail Figure O.66  CFCA  Plan/Interior

Figure O.65  CFCA  Plan
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Banque Populaire de 
L’Ouest
Rennes - France
(R.A.Barreneche, 1994, 117-124)

Architect: Decq and Cornette 
Typology: Bank Administration
Style:   Post-Modern

The Banque Populaire de L’Ouest offer complete 
views of the surrounding courtside through a 
complexity transparent facade, with out the use 
of mullions or internal frames.  The design idea is a 
response to the elements of light, air, and views.  
The use of steel members is used to laterally 
stabilize the glass facade.  Alumin louvers and 
motorized fiberglass sunshades help reduce the 
amount of solar gain.  The building is a great 
example of light weight material use.

Influential Design Elements:  

 -  Industrial material use 
 -  Linear elements - relationships 
 -  Expression of the surrounding context 
 -  Openness - creating movement  
 -  Connections - Direct and Indirect
      Interior and Exterior
 -  Use of light - to define space and used  
              to change the experience 
 -  Ideas of movement with the use of light 
    and materials 

Figure O.67  BPL Entry Detail

Figure O.68  BPL  Entry
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Banque Populaire de 
L’Ouest
Rennes - France
(R.A.Barreneche, 1994, 117-124)

Figure O.69  BPL  Glazing System Details

Figure O.70  BPL  Exterior 
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Bridge Collaboration  
A exploration of Historical and Modern 
Design - Function

Influential Design Elements

Each bridge explores its own defining 
characteristics as an element of connection.  The 
ability to span a void for the purpose of movement 
and circulation. The bridge is an element that 
carries a meaning coherent to both spaces in 
which it spans.  It holds aesthetic and functional 
elements of both spaces while defining it own 
characteristics.  A bridge is driven by function, 
but the examples shown demonstrate its ability 
to fit in with its context while maintaining an 
identity of its own with characteristics only true to 
its spanning abilities.

Bridges: 
1.  Holocaust Mem. Museum  (M.F.Schmertz, 1993, 58)
 - Pei, Cobb, Freed, & Partners
2.  Mandell Weis - Land Bridge (E.Posner, 1991, 48)
 - Antoine Predock 
3.  BioMed. Info. Comm. Center (D.K.Dietsch, 1992, 60)
 - GHA Architects
4.  Doernbecher Child Hospital  (B.J.Novitski, 1999,129)
 - Zimmer, Gunsul, Frasca partnership
5.  MetroPont (D.K.Dietsch, 1994, 33)
 - Bernard Tschumi Architects 
6.  Fort Point Bridge (P.Vanderwarker, 1994, 45)

1.

2.

Figure O.71  HMM Connection Bridge

Figure O.72  MW Land Bridge Figure O.73  MW Land Bridge Details
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Bridge Collaboration  
A exploration of Historical and Modern 
Design - Function

3.

4.

5.

6.

Figure O.74  BICC Connection Bridge

Figure O.75  DCH Spatial Bridge Design Figure O.77  FP Historic Lift Bridge 

Figure O.76  MetroPont Pedestrian Bridge
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AAPPENDIX A
Statement of Intent .
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A BAPPENDIX B
Thesis Proposal.
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CAPPENDIX C
Maps and photos referenced from program document.
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C
APPENDIX C.1  -  Minneapolis Zoning Ordinance 
         Map.  

         Minneapolis, Minnesota 
         Site - I3 General Industrial 
                  District
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APPENDIX C.2  -  Minneapolis Major Landmarks
          Map.  Minneapolis, MN
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APPENDIX C.3  -  Additional Views of Site   

        University of Minnesota Campus
        Minneapolis, Minnesota 
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Tables/Diagrams - Reference List.
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Diagram L.2  Sun Diagrams 
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FIGURES:

Figure G.1  Aerial View of Downtown Minneapolis, MN 
  City of Minneapolis,MN. 26 September 2004. 
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Figure L.1  Detailed Aerial View of Specific Site, Univ. of Minnesota 
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Figure L.2  Plat Map of Specific Site - University of Minnesota 
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Figure L.3  Topographic Map of Specific Site 
  City of Minneapolis,MN. 26 September 2004. 

   http://www.ci.minneapolis.mn.us/zoning/maps/.html

Figure L.4  Transportation Map of U of M 
  University of Minnesota. University TC.  27 September 2004.
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Figure L.5  Views Looking Out From Site 
  Koedam, A.  2004.  Photos.  September

  
Figure L.6  Site Analysis 
  City of Minneapolis,MN. 26 September 2004. 

   http://www.ci.minneapolis.mn.us/zoning/maps/.html

 
Figure L.7  Views of Site - set1
  Koedam, A.  2004.  Photos.  September

Figure L.8  Views of Site - set2
  Koedam, A.  2004.  Photos.  September
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Figure L.9  Views of Site - set3 
  Koedam, A.  2004.  Photos.  September

Figure O.1 PSB Envelope 
  Betsky, A.  (1997, July).  Urban Construct.  Architecture, 80-89. 

Figure O.2  PSB Details
  Betsky, A.  (1997, July).  Urban Construct.  Architecture, 80-89.  

Figure O.3  PSB Interior
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Figure O.4  PSB Connections/Bridges
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Figure O.5  PSB Exterior
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Figure O.6  PSB Plans/Sections
  Betsky, A.  (1997, July).  Urban Construct.  Architecture, 80-89.
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Figure O.10  ASC Interior/Exterior
  Giovannini, J.  (1997, July).  Land Forms:  Arizona Science Center. 
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Figure O.11  ASC Observation Deck 
  Giovannini, J.  (1997, July).  Land Forms:  Arizona Science Center. 
   Architecture, 94-101.

Figure O.12  ASC Interior Circulation
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  Giovannini, J.  (1997, July).  Land Forms:  Arizona Science Center. 
   Architecture, 94-101.
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FAPPENDIX F
Other reference material - aiding in the design development of 
the facility for industrial technology and power generation.
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