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Project Goals 

• Reduction in Power Usage: We intend to reduce the power draw of the space 
by  as much as 40%  through  the use of new  lighting  technologies  including 
LED and plasma sources.  

• Education & Research: The project will reach departmental students, cross‐
campus  groups,  community  groups,  and  national  groups  via  a  variety  of 
outreach projects. 

 
Implementation 
Utilizing funds from the Student Sustainability Committee, the Armory Theatre was 
retro‐fitted with a high‐tech theatrical lighting system in the summer of 2009 with 
its  first  full use  in September of 2009.     The  first production, Moonchildren, was a 
ground‐breaking  theatrical  event  that  completely  eliminated  traditional 
incandescent and halogen lighting from the stage.   The show, designed by David K. 
Warfel, was able to realize approximately 90% in energy savings for the theatrical 
lighting  and  eliminated  “expendable”  supplies  including  theatrical  “gels,” 
replacement lamps, and steel patterns or “gobos.” 
 
Outcomes 
Following  Moonchildren,  approximately  15  additional  student  productions  and 
departmental  productions made  use  of  the  new  system,  including  productions  by 
the Inner Voices Social Issues Theatre group, Theatre of the Black Experience, The 
Armory  Free  Theatre  Season,  and  even  an  international  conference  of  African 
Women Writers.   In addition to the productions, many courses utilized the Armory 
as  their classroom,  including Theatre 102, 104, 105, 106, 107, 170, 203, 212, 218, 
400,  and  418.      Many  of  these  courses  had  an  integral  production  component, 
extending the impact of the system upgrade. 
 
The  project  saved  approximately  75%  of  the  energy  usage  of  the  Stage  Lighting 
System (the house lights were not replaced).  This number was lower than expected 
due to the failure of several cutting‐edge plasma fixtures.  An estimated 2,281 kw/h 
were  saved  in  2009‐2010,  with  the  number  expected  to  increase  as  the  plasma 
replacements are integrated in 2010‐2011. 
 
National Recognition 
In  addition  to  the  very  important  local  recognition  through  production  and 
coursework, the project received local and national attention.  The News Gazette ran 
our press  release,  and my article  entitled Eight Days  to Enlightenment: A Designer 
Flirts with an  Incandescent­Free World was published  in  the  January 2010  issue of 
Lighting & Sound America, a trade publication covering architectural and theatrical 



lighting.    I  was  subsequently  invited  to  share  the  project  at  the  United  States 
Institute  of  Theatre  Technology  (USITT)  National  Conference  in  Kansas  City, 
Missouri.   As a panel member of Greening the Theatre, I shared the outcomes of the 
project with professionals from around the country.    I will share the project at the 
2010  American  Association  for  Sustainability  in  Higher  Education  (AASHE) 
Conference in Denver, 2010. 
 
 
Final Thoughts 
As I shared in Kansas City, there was much to learn from the implementation of the 
Armory Theatre project.    Perhaps one of  the  largest  lessons  learned  is  that  “early 
adoption” of emergent technologies does not come without cost.  Several of the key 
components, our plasma‐light fixtures, began to fail shortly after installation.  After 
investigation,  it became clear that the units were shipped before the manufacturer 
had worked out  all  the bugs  (thankfully,  they are  in  the process of  correcting our 
fixtures at no cost).    Just as someone had to be the first to buy a hybrid car before 
many of us could buy a Prius, someone has to lead into uncharted territory if there 
will  ever be room to  follow.     The Student Sustainability Committee  is making  the 
future possible right now, and right here at Illinois.   For that I am grateful!! 
 
Respectfully submitted, 
 
 
David K. Warfel, Assistant Professor 
dkwarfel@illinois.edu 
 
ADDITIONAL INFORMATION 
   
Essential Equipment List 
(4) Seachanger NEMO units (with 50 degree barrels) 
  180 Watt Plasma Lamp Theatrical Fixtures 
(3) Altman SpectraPAR 100’s  
  100 Watt LED Theatrical Fixtures 
(16) Chauvet ColorPallettes 
  12 Watt LED Theatrical Fixtures 
(6) Chauvet LED 200B Pars 
  12 Watt LED Theatrical Fixtures 
(1) Dell Laptop (for Hog III PC) 
  Controller for LED and Plasma Lighting 
(1) Dell 17” Monitor 
(1) Hog III PC DMX Widget 
  Controller for LED and Plasma Lighting 
(1) Hog III PC Programming Wing 
  Controller for LED and Plasma Lighting 
(2) Dell DLP 2500 lumen projectors 
 



2009­2010 Productions 
• Energy savings measured against an incandescent/halogen standard of 238.4 

kw/H per production. 
• Energy  savings  went  down  as  our  plasma  units  failed.    We  now  have 

replacement units and will see a resulting increase in energy savings. 
• The  Department  of  Theatre  does  not  track  the  free  performances,  thus 

numbers of participants is estimated based on sampled data. 
 

Moonchildren 
Departmental Residency 
Performances: 4 
Directly Involved Students, Approximate: 18 
Audience Students, Approximate: 95 
Energy Savings: 196.34 kw/h, 82% 

 
 
Man on a Ledge: A two­man show 
October 23‐24, 2009 
Performances: 4 
Directly Involved Students, Approximate: 6 
Audience Students, Approximate: 105 
Energy Savings: 193.536 kw/h, 81% 
 
Gun/More Than They Watch for the Morning 
October 30‐31, 2009 
Performances: 4 
Directly Involved Students, Approximate: 8 
Audience Students, Approximate: 105 
Energy Savings: 193.536 kw/h, 81% 
 
The First Celestial Adventure of Mr. Antipyrine, Fire Extinguisher 



November 6‐7, 2009 
Performances: 4 
Directly Involved Students, Approximate: 12 
Audience Students, Approximate: 105 
Energy Savings: 193.536 kw/h, 81% 
 
Vampire Lesbians of Sodom 
Resident Artist: Lena Dansdill (student) 
November 13‐14, 2009 
Performances: 4 
Directly Involved Students, Approximate: 12 
Audience Students, Approximate: 115 
Energy Savings: 161.376 kw/h, 68% 
 
Hedwig and the Angry Inch 
Resident Artist: Marty Scanlon (student) 
December 11‐12, 2009 
Performances: 4 
Directly Involved Students, Approximate: 17 
Audience Students, Approximate: 135 
Energy Savings: 161.376 kw/h, 68% 
 
Cora’s Place 
Resident Artist: Mark West (student) 
February 5‐6, 2010 
Performances: 4 
Directly Involved Students, Approximate: 6 
Audience Students, Approximate: 95 
Energy Savings: 161.376 kw/h, 68% 
 

 
 
Theatre of the Black Experience 
Departmental Residency 
May 5, 2010 



Performances: 2 
Directly Involved Students, Approximate: 14 
Audience Students, Approximate: 85 
Energy Savings: 178.225 kw/h, 75% 
 
Verses that Hurt 
Resident Artist: Grant Bowen (student) 
Performances: 4 
Directly Involved Students, Approximate: 12 
Audience Students, Approximate: 95 
Energy Savings: 161.376 kw/h, 68% 
 

 
 
INNER Voices Social Issues Theatre 
Departmental Residency 
March 12‐13, 2010 
Performances: 4 
Directly Involved Students, Approximate: 18 
Audience Students, Approximate: 85 
Energy Savings: 178.225 kw/h, 75% 
 
African Theatre Festival 
Departmental Residency 
International Writers Festival 
April 2‐11, 2010 
Performances: 4 
Directly Involved Students, Approximate: 6 
Audience Students, Approximate: 65 
Energy Savings: 196.34 kw/h, 82% 
 
Under Construction 
Resident Artist: Dan Jakes (student) 



April 16‐17, 2010 
Performances: 4 
Directly Involved Students, Approximate: 8 
Audience Students, Approximate: 105 
Energy Savings: 161.376 kw/h, 68% 
 
Columbinus 
Resident Artist: Naomi Mark (student) 
April 23‐24, 2010 
Performances: 4 
Directly Involved Students, Approximate: 18 
Audience Students, Approximate: 115 
Energy Savings: 161.376 kw/h, 68% 
 
See What I Wanna See 
Resident Artist: Becky Brown (student) 
April 30‐ May 1, 2010 
Performances: 4 
Directly Involved Students, Approximate: 12 
Audience Students, Approximate: 110 
Energy Savings: 161.376 kw/h, 68% 

 

















60% SAVINGS750 285
watts watts

We replaced four 750w halogen fixtures with four 285w plasma 
fixtures.  We saved 1,860 watts and gained infinite color control.

500 12
watts watts

95% SAVINGS

We replaced 16 500w halogen fixtures with 16 12w LED fixtures.  
We saved 7,808 watts and have no lamps to change.

750 100
watts watts

85% SAVINGS

We replaced four 750w halogen fixtures with 4 100w LED fixtures.  
We saved 2,600 watts and can choose any color by remote.

750 250
watts watts

65% SAVINGS

We replaced four 750w halogen fixtures with two 250 HID fixtures.  
We saved 2,000 watts and can choose any image to project.

check out our new lighting!
(turn over for more information)
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Tonight you will witness our first production where the 
stage is illuminated without a single “standard” 
incandescent lamp.  Thanks to the progressive Student 
Sustainability  Committee, the Armory Theatre has been 
retrofitted with several dozen new state-of-the-art energy 
efficient lighting technologies that dramatically reduce the 
overall energy  consumption of tonightʼs performance.  
Weʼll save 10,000 pounds of CO2 from entering the 
atmosphere while saving hundreds in energy costs.   Read 
below for a description of what we put in storage- and what 
we have now!
Plasma Lights
These brand-new electrode-less lights create a nice white 
light using 60% less energy than the conventional halogen 
fixture.  They last up to 15 times longer than traditional 
lamps, and the fixtures themselves offer a complete mix of 
colors- reducing the need for disposable plastic color 
filters.
LED Panels & Spotlights
We have several new LED (Light Emitting Diode) fixtures 
in use with 85-95% energy  savings.  The new fixtures have 
red, green, and blue LEDs and mix to thousands of colors.  
With up  to 100,000 hours of use, weʼll never change the 
bulbs!
HID Projectors
Replacing high wattage “gobo” projectors are HID (High 
Intensity  Discharge) projectors.   Driven by a computer or 
DVD player, these units save us 65% of energy costs and 
allow us to project anything we choose- eliminating the 
steel patterns typically used for projection of trees, 
windows, etc.
For more information...
P l e a s e c o n t a c t P r o f e s s o r D a v i d K . Wa r f e l , 
dkwarfel@illinois.edu for more information.   And be sure 
to tell your friends that youʼve witnessed an historic 
moment in theatre!
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