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Lighting Depth
Introduction
The Gordon Fieldhouse was originally conceived as a needed addition to RIT’s campus.  In 1992, no space existed on campus that was large enough, let alone equipped, to house indoor sports practice, performance, and recreation.  From this campus need grew the idea to design and build a fieldhouse.  Aside from indoor sports, the benefits to having such a large, centrally accessible campus space quickly became apparent and a myriad of other possible uses for the fieldhouse presented themselves.  Today, the RIT Gordon Fieldhouse is the home for many activities – team and intermural sports practice and performance, fitness training, competition and leisure swimming and diving, keynote speakers, concerts, special galas, dances, convocation, and commencement to name a few.  With such a diversified atmosphere and so many activities taking place, the lighting design for the fieldhouse has many factors to take into account.  Furthermore, a cohesive and interconnected design scheme to unite and relate appropriate spaces helps create aesthetic harmony.  With these principles in mind, I decided to ground my design with four main goals:  to create an efficient, attractive design, to convey a sense of community and openness in all aspects of the lighting, to show off RIT as much as possible, and to connect the lighting to the purpose of the building, that is, to promote a sense of vitality, energy, and youth that embodies the collegiate atmosphere.
The first of four spaces that I chose to redesign is the Lobby.  As the first impression visitors get when they enter the fieldhouse, it was important to me to create a dynamic lighting design aimed to impress.  The many other integral tasks occurring in the lobby necessitated quite a few design characteristics to be kept in mind.  The atrium area was the focus of this design.

The second space reevaluated is the Fitness Center.  An interesting feature of this complex area is the double heighted portion of the floorplan.  Color choices, such as the blue and yellow ceilings, also warranted attention in regards to lighting design.  The large scale of the space allowed for many different types of applications to be investigated and incorporated.
The final interior space that I chose to tackle was the Concession Area.   To this day, the full lighting potential of this space has never been realized due to complications in scheduling and budgeting internally at RIT.  The original scope of the project left this space “TBD” and an unfinished shell marks the future location of the concession “stand”, which is in actuality a room intended to have full service concession equipment and a counter for retail, similar to what you would see at a sports stadium.  The lack of design provided for all sorts of creative ideas to be explored, as I was basically starting with a clean slate.  When all was said and done, I chose to focus my design on the concepts central to the exigence of the space:  marketing and efficiency.  
The last space that I chose was the signature piece of the Fieldhouse – the tower located atop the entrance.  As this building is the school’s first venture out of rectangular brick construction, Cannon convinced RIT to crown the campus with a unique and modern looking building design.  The jewel on top of this crown is the tower, whose structure, comprised of the tower itself coupled with a 16 foot aluminum mast, extends a clear 33 feet above the rest of the building.  The individuality encased in this structure demanded a bold and beautiful lighting design to attract attention and display the prestige of RIT.
Lobby
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Design Considerations:
The lobby of the Fieldhouse and Activities Center is in essence a multi-purpose space and the different tasks that occur regularly in this area should be taken into account in its lighting design.  First and foremost, the lobby is a gateway for visitors as they transition from the exterior campus to the interior of one of its signature building, so it needs to be a visually welcoming.  In conjunction with this, the Lobby will be the first impression the public receives of the Fieldhouse, which was designed in part to display the esteem and status of RIT.  Furthermore, the building needs to prove itself worthy of the considerable capital it necessitated.  The lighting should show off the architectural features of the space and the luminaries themselves can assist by making a statement of quality and style.  

One of the main advantages to the construction of the building at RIT was to showcase the college’s understanding and support of student and community needs.  The lobby stands as the open-armed embrace of the students and members of the community who enter to use its amenities.  The double heighted scale of the room lends itself well to conveying feelings of openness and welcome, and luminaries should be chosen to further these ideas of sociality.  Finally, a major priority of the lobby that must be sustained by the lighting design is direction and wayfinding to the exceptional facilities housed within the structure that visitors have come to use.     
Spatial Characteristics

As mentioned, the Lobby is a two story space and is located adjacent to the entrance vestibule.  Beginning at the second level, a story’s worth of glazing graces the west-facing wall.  Large panels hang from the ceiling at various heights with the intention of bringing the grandeur of the spaciousness down to an intimate human scale, creating a dynamic interplay that mirrors the character of RIT’s campus – large and impressive, while personal and approachable at the same time.

The materials used in the Lobby are as follows:

Floor:

Sealed , Polished Concrete




Reflectance: 44%

Ceiling: 
Acoustical Ceiling (white); Exposed Painted Elements (Decorator’s White)



Reflectances: 80%; 85%


Walls:

Painted Gypsum Wallboard (Sail Cloth); Brick Accents




Reflectances: 75%; 35% 

Panels:
Gypsum Wallboard finishes; painted (Decorator’s White)




Reflectance: 85%

Glazing:
(To Entry)

Monolith Floating Glass




Transmittance: 90%




Reflectance: 9%




(To Exterior)




Insulating Glass (Argon)




Transmittance: 30%



Reflectance: 8%
Design Criteria
The appearance of colors, materials, and surface characteristics are all important factors that the lighting design should address.  The sizeable presence of glazing should be taken into account because daytime lighting should have the ability to be quite different from that of nighttime lighting.  The main tasks of the space include walking, talking, reading and possibly writing, vending of tickets, and should provide for the viewing of different types of displays.  For these reasons, direct and reflected glare as well as facial modeling and points of interest all play reasonably important roles in the realm of lighting design criteria.
The IESNA Lighting Handbook suggests that lobbies such as this maintain a horizontal illuminance of 30 footcandles for the various tasks occurring in the area, and the ASHRAE 90.1 guidelines recommend a power density of 1.3 watts per square foot under the space by space method. 
Schematic Design

Through the course of the year the schematic design for the lobby has changed, but the key design principles have remained staunch guidelines.  When first assessing the space, the first element of the room that inspired me was the almost poetic spatial contrast the hanging panels represent.  To take this idea and develop it further, I thought cutting holes in the panel and hanging attractive pendant fixtures through them would reduce the humanistic scale even further, yet cause the eye to travel upwards to locate the pendant’s source.  This physical act of gazing upward is in line with philosophical “motivation” and aims to promote curiosity about what lies in the “higher realm”.  The holes would enable the viewer just a glimpse of what’s really up there from the initial viewing angle.  Secondly, I wanted ample ambient lighting to enable a flexible furniture and display layout.  Idealizing the motive for a fieldhouse, a lobby would be a logical place to display trophies, plaques, etc, so a lighting design that allowed mobility to display those features would be very convenient.  I thought that highlighting signage as well as adding an “RIT” sign would promote some school pride and backlighting it with colored LEDS, a leading lighting technology, would give some insight to the character of the school, a leader in technology education, as well as commit to the playful, energetic aspect of the lighting theme.  Finally, in regards to way-finding, I wanted to highlight the reception desk with an eye-catching device.  I came up with the following schematic sketch: 
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After presenting to the panel of Lighting Designers who joined us at Lutron at the end of the 1st semester, I took their concurrences and constructive criticism regarding my lighting design as well as a few months consideration and modified my approach accordingly.  I chose to change the shape of the openings in the ceiling to reflect the shapes of the luminaries and ultimately decided that as the resulting look resembled orbs of various sizes floating in the sky, it would be extremely appropriate for a fieldhouse where all sorts of balls, pucks, ellipses etc. are a main object of focus.  I decided to change the pendant distribution type from direct to indirect, as uplight would be more assistive in my scheme regarding turning the gaze skyward.  I acted on the suggestion to utilize colored LEDs to draw attention to the reception desk, and chose to unify the LED color scheme in orange for this area, as orange is one of the school’s colors.  
Final Design
The following fixtures were used in the final design to achieve my lighting goals.  All luminaire cut sheets can be found in the Appendix section at the end of this report.
Luminaire Schedule
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Light Loss Factors
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A 12 month cleaning period and a “clean” condition were assumed in calculations because it seemed an appropriate estimate when dealing with a college campus.  

Power Density
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ASHRAE 90.1 requires Power Density to be at or under 1.3 W/sf in Lobbies.  The power density I calculated using ballast input watts and lamp data meets this standard, even without the additional 1.0 W/sf allowed for decorative fixtures.
Lighting Layout
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Calculations
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Clearly this calculation grid shows that the target of 30 footcandles was achieved and maintained in the majority of the space.  Note the average illuminance level of 28.56fc, just under the goal of 30fc.  
Renderings
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Conclusions

The lighting design of this space reflects the four main goals I began with.  First, the fixtures utilize CFL and LED lamping, both of which have low energy consumption and good efficiency for the applications in which they are used, satisfying the quantitative portion of my first goal of efficient and attractive design.  The second goal I set, to convey feelings of community and openness, is achieved through the general “bright and cheery” look of the space as well as the hanging pendants and their relationship to the metaphor of the collegiate campus and personal connection.  The third objective was to represent RIT and give the visiting viewers a sense of status as well as reinforce the technological background of the school, which is accomplished by using striking, modern looking fixtures as well as cutting edge LED technology.  Finally, the goal of creating a feeling of energy and vitality is met by using color-changing LEDs to add a visually kinetic element to the space.
Fitness Center


[image: image12]
Design Considerations:
This Fitness Center is the second and final multi-story space that I will assess in this report.  The unique layout of the space gives a wonderful opportunity to really tap into the three dimensionality of the room and give the various architectural elements a palpable sense of depth.  The size and openness of the space play a similar role in this room as they did in the lobby, but with a twist:  in this space, presumably used by many people (as gyms on college campuses often are) community is reality, not just a metaphor.  The designers made a good choice in eliminating the ceiling over a portion of the space because it gives occupants the sense that they are not alone in their quest for fitness; a very positive sentiment.  The lighting design can aid in bringing the two stories even closer together and strengthening that theme.  The equipment layout and decorative color combinations in the fitness center in the Gordon Fieldhouse have clearly been intentionally and deliberately planned, so the lighting design should reflect that consideration and present these elements in their most attractive light.  The luminaries themselves should also be attractive as well as efficient, as the space is large and power density could be a challenging issue.  Again, the state of the art facility should be a representation of what RIT means and stands for, so contemporary fixtures and modern applications should be chosen to reinforce that.  Finally, the lighting levels seem to be an appropriate way to generate the feeling of energy as the space will almost always be hustling and bustling while in use. 
Spatial Characteristics

The lower level of the Fitness center that does not have a ceiling is quite a bit further down than a typical double heighted space so it’s important to choose luminaries that will give proper footcandle levels to the workplane.  This is particularly important in the Fitness Center as safety issues could arise from poor light levels.  Both the upper and lower levels of the Fitness Center have panels suspended from the ceiling in which to install the luminaries.  The upper level ceiling is painted a bright blue and has some exposed mechanical equipment, and the lower level has an orangish/yellow painted ceiling, both architectural design elements that make this space a good candidate to incorporate uplighting.  
The materials used in the Fitness Center are as follows:
Floor:

Carpet (‘Generation Why’ pattern)



Reflectance: 53%

Ceiling: 
Acoustical Ceiling (white); Exposed/Painted Elements (Brilliant Blue, Citrus Blast)



Reflectances: 80%; 20%; 70%

Walls:

Painted Gypsum Wallboard (Sail Cloth); Brick Accents




Reflectances: 75%; 35% 

Panels:
Gypsum Wallboard finishes; painted (Decorator’s White)




Reflectance: 80%
Design Criteria
The light distribution on the task plane as well as the surfaces of the room is of key importance in the Fitness Center.   Shadows should be avoided as well as direct glare, especially since the frequency of weightlifters and exercisers in positions causing them to look directly at the ceiling is high.  Surface and material characteristics should be preserved (if not highlighted) because the environment lends itself well to the promotion of a high-tech, modern feeling.  Object modeling is a final characteristic to keep in mind, as all equipment and items in the fitness center should obviously be clearly identifiable.   

The IESNA Lighting Handbook recommends general uniform and diffuse lighting of 20 footcandles in a facility of this type.   ASHRAE’s 90.1 standards allow 0.9 watts per square foot in an exercise center when utilizing the space by space method.
Schematic Design

The schematic design for the fitness center is also a product of evolution.  In keeping with the goal of efficient lighting design, it was important to choose fixtures that had excellent performance characteristics and efficiencies.  Because of the large spatial area, it seemed appropriate at first to choose one main light giving fixture.  The long, almost linear space has beautiful sight lines but also runs the risk of creating the tunnel effect, so I chose to avoid linear lighting and applied a volumetric solution instead.  To avoid the space feeling like an enormous cave and also considering direct glare, I opted for a recessed indirect 2x2 fluorescent fixture.  I had also originally intended to try and squeeze some energy savings from the glazing in the space.    The sketch below shows my first thoughts:
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Again the LD panel at Lutron significantly affected my lighting choices.  The suggestion was made to highlight the blue ceiling with a cove light, and it was pointed out to me that energy savings in this space might not recuperate too much money as the window’s don’t face in an optimal direction, a detail I had overlooked.  This ended up not being the end of the world as I came in just under the wire as far as timing was concerned as it was.  After having some time to mull over the design, I thought introducing indirect pendant lights would help tie the first floor to the second floor and aid in highlighting the ceiling, as well as add a vertical element (that wasn’t a column!) in a largely horizontal space.  I also wanted to ‘recycle’ a feature Cannon’s EE used in his lighting design but with a variation – he chose generic looking direct linear pendants to line the angle the panels follow along the ceiling.  The effect of the ‘line of light’ is attractive, but the fixtures are not.  Because of the blue ceiling choice and visual comfort for the occupants, I chose to employ a sleek looking concave direct/indirect fixture to create a similar effect.  Finally I chose to mount generic strip lights in a location hidden from view to highlight the yellow ceiling on the lower portion of the space.  
After brainstorming and puzzling over which fixtures to use, mainly regarding showing the ceiling In its best light while still getting enough footcandles on the floor, I decided that this space would be a great candidate to satisfy the requirement of presenting two lighting solutions.  

Final Design  – Solution A
The following fixtures were used in the final design to achieve my lighting goals.  All luminaire cut sheets can be found in the Appendix section at the end of this report.
Luminaire Schedule
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Light Loss Factors
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A 12 month cleaning period and a “clean” condition were assumed in calculations because it seemed an appropriate estimate when dealing with a college campus.  

Power Density
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ASHRAE 90.1 requires Power Density to be at or under 0.9 W/sf in fitness centers.  The power density I calculated using ballast input watts and lamp data meets this standard.
Lighting Layout
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Lower Level:
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Calculations

Upper Level:
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Lower Level:
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Renderings
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Conclusions

The main problem with the design is there need to be more footcandles on the floor.  However, in general the lighting aesthetically meets the design goals.  The ceiling is lit pretty uniformly and is a nice effect.  This space definitely has an energetic feel to it between the light levels and the colors highlighted by the uplights.  
Final Design  – Solution B
For the second lighting design I chose to keep many of the primary elements the same but switch up some of the other features.  I realized that I needed to add a direct pendant to replace the direct/indirect one I selected for Solution A, simply because not enough footcandles were reaching the floor.  To maintain the ceiling’s highlighted status, I decided to apply the cove suggestion I received from one of the designers at the Lutron panel.  The following fixtures were used in the final design to achieve my lighting goals.  All luminaire cut sheets can be found in the Appendix section at the end of this report.
Luminaire Schedule
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Light Loss Factors
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A 12 month cleaning period and a “clean” condition were assumed in calculations because it seemed an appropriate estimate when dealing with a college campus.  

Power Density
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ASHRAE 90.1 requires Power Density to be at or under 0.9 W/sf in fitness centers.  The power density I calculated using ballast input watts and lamp data meets this standard.
Lighting Layout
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Lower Level:
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Calculations

Upper Level:
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Lower Level:
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Renderings
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Conclusions

The average illuminance came in just under the target of 30 fc which was satisfactory from an efficiency standpoint and the general look of the space met the goal of attractive design.  I would have preferred to avoid the use of direct lighting all together, but the sheer height of the space necessitated the use of the direct pendants.  The feel of the space reflects the goals of tieing in the two levels and creating an environment that embodies community and openness.  The high-tech space with state of the art fitness equipment is matched by the luminaire choices and smooth lines of design.  Furthermore the cove lighting adds another beautiful dimension to the space.  Finally, the general brightness of the space aims to motivate and encourage the occupants while doubling as safety tools in their superior illuminance of all surface characteristics.  In these ways lighting solution B reaches the original goals of my lighting design.
Concession Area

[image: image61]
Design Considerations:
The concession area is aptly named because it is the combination of two spaces coming together for different purposes.  On one side of the concession area is a market, and the other side is the supply.  The lighting should treat each portion of the area as uniquely as they are.  Marketing and promotion will be the focus of the lighting design in the outer corridor area surrounding the Concession room.  The actual room itself will be treated more like a retail where efficiency and productivity are the most important tasks.  
Spatial Characteristics

First and foremost, because the two different aspects of the space come together in the form of a void, it’s important to remember that both of the lighting designs may have some level of effect on the other space.  The walls in the corridor are 4 feet higher than those in the preparation room, so ceiling mounted luminaries shouldn’t present too much a difficulty regarding this concern.  
The materials used in the Concession area are as follows:

Floors:
Sealed , Concrete




Reflectance: 38%

Ceilings: 
Acoustical Ceiling Tile, 2x4 pattern (white); Painted Gypsum Wallboard (Decorator’s White)



Reflectances: 80%; 85%


Walls:

Painted Gypsum Wallboard (Sail Cloth); 




Reflectance: 75%
Design Criteria
As this space’s main function pertains to the vending of food products, naturally the most important design criteria for the lighting to focus upon is the favorable appearance and general attractiveness of the merchandise.  The look of the space in which these wares are sold is also an influencing factor in the design of the space, so the lighting should compliment that as much as possible.  Distribution of light on both the task plane as well as the various surfaces that are incorporated within the space should also be given substantial consideration as the ‘look’ of the products and the cleanliness of their surroundings is of high importance.  All forms of glare, both direct and reflected, should be avoided to enhance the visual comfort of the customers as well as the employees.  The interaction between these two social groups also warrants a need for proper facial modeling, and it goes without saying that object modeling also should be a priority.  Finally, source/task/eye geometry carries some weight especially when considering the construction of the room.  The counter opening in the wall presents a lighting challenge; not only avoid discomfort in the patron’s visual field but in the vendor’s as well.

The retail facet of this space lends itself to some creative accent and attention getting lighting applications.  Color can be used as an advertising tool, but natural looking light is also important to reinforce the quality of the food and beverages being marketed.  All in all the lighting design for the exterior of the space should promote the sale of the concessions.  The interior of the space should be well lit to facilitate efficiency as well as comfort for the employed staff.  

A horizontal illuminance of 30 footcandles is recommended by the IESNA Lighting Handbook for food displays and food service work areas.  Additionally, a vertical illuminance range of 5-10 footcandles is suggested in this type of area.  ASHRAE allows1.7 watts per square foot for food preparation and retail areas like this one.
Schematic Design
The basic motive behind having the space at all in the building shaped my approach for lighting design.  From the retail side, I thought a well lit space able to highlight points of interest as well as attract attention were key elements for success.  On the other side of the wall, efficiency as well as light levels were important to design to.   The preliminary ideas I had for the space can be seen here:
[image: image62.emf]                 [image: image63.emf]
I received positive feedback of these applications from the critique session at Lutron so it was up to me to poke holes in the solution and find ways to improve it.  I knew I had to find a solution for the corridor as the LED strip lights I was envisioning were not going to provide nearly enough light, nor would it be appropriate to wash the entire corridor in color, defeating the purpose of using color as an attention getter for a specific purpose.  Also, after noticing how the light would travel up and eventually hit the ceiling I decided to build an extrusion coming out of the wall to break up the monotomy of the corridor, give a reason for people to notice the space, and also to locate additional downlights to show off the merchandise.  
Final Design
The following fixtures were used in the final design to achieve my lighting goals.  All luminaire cut sheets can be found in the Appendix section at the end of this report.
Luminaire Schedule
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Light Loss Factors
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A 12 month cleaning period and a “clean” condition were assumed in calculations because it seemed an appropriate estimate when dealing with a college campus.  

Power Density
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ASHRAE 90.1 requires Power Density to be at or under 1.7 W/sf in retail spaces.  The power density I calculated using ballast input watts and lamp data meets this standard.

Lighting Layout
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Calculations
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The lighting levels In the preparation room is just over the target of 30 footcandles, and the average of just over 9fc should be fine for the corridor’s horizontal illuminance.
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The vertical illuminance of 5-10 footcancles is achieved by means of this lighting design.
Renderings
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Conclusions

The lighting design of this space echos the four main goals I began with.  The choice of fluorescent and LED lamping, both of which have low energy consumption and good efficiency for the applications in which they are used, satisfying the quantitative portion of my first goal of efficient and attractive design.  Community and openness are conveyed through the very nature of the architectural space as it stands and only needed a little lighting to highlight that.  The third and fourth objectives, to represent RIT and give the visiting viewers a sense of status as well as reinforce the technological background of the school and to foster a sense of energy and vitality, were accomplished by using colored LED technology.  

Tower


[image: image72]
Design Considerations:
The tower, during the day, might as well be a piece of sculpture.  It is at night that the potential as a lighting gem emerges.  As RIT is a generally flat campus, this signature piece will be able to be seen from many vantage points and therefore should be a grace to the environment of RIT.  
Spatial Characteristics

The height of the tower is one concern, as is the fact that there is a line that can be crossed when there is too much light in an exterior application.  The current solution is not bad, but when a viewer gets up close to the tower, say, for instance, entering the building (as it’s directly underneath the main entrance!) the luminaries can be seen, and they are quite unsightly.
The materials used in the Concession area are as follows:

Glazing:
2” Tempered Glass, Diffuse



Transmittance:  42%




Reflectance:  N/A
Structure: 
Face Brick



Reflectance:  35%



Aluminum Tubing



Reflectance:  60%

Design Criteria
The decorative tower atop the Fieldhouse serves as a signature landmark indicating the location of RIT’s most impressive building to date.  The design of the tower should be showcased by it’s lighting, particularly at night.  Ideally the luminaries employed should be hidden so as to not detract attention from the sculpture they light.  Object modeling, color and material rendering, the light distribution on the tower’s various surfaces, and the accurate representation of their characteristics are of the utmost importance as the lighting for this structure should be similar to the design that would be selected to illuminate a piece of art.  Reflected glare and shadows are equally as important to avoid as the former could cause severe discomfort and the latter could take away from the tower’s design.  
Schematic Design
The schematic design for the tower is the only lighting concept that didn’t change much from conception to execution.  I knew that I wanted to incorporate another backlit system to illuminate the glass planes, but I wanted to incorporate color-changing LED technology to add a degree of flair and flaunt the building a bit.  The general idea was to have set schemes for luminaries placed behind the glass that would be used to have a sort of dialogue with the community as to what was going on in the fieldhouse at that time, be it a home game, a swim meet, a concert, commencement, etc.  Set variations of appropriate colors would cycle through and add a kinetic aspect to the already dynamic tower.
Final Design
The following fixtures were used in the final design to achieve my lighting goals.  All luminaire cut sheets can be found in the Appendix section at the end of this report.
Luminaire Schedule
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Light Loss Factors
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A 12 month cleaning period and a “clean” condition were assumed in calculations because it seemed an appropriate estimate when dealing with a college campus.  

Power Density

Because the tower of the Fieldhouse falls under the exceptions in the ASHRAE 90.1 standards, there are no specific limitations to the power consumption of the lighting design.
Lighting Layout
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Calculations
I didn’t perform any real major calculations assessing the lighting design.  Instead I choose to get as high quality as possible a rendering to get a better sense of how the luminaries were performing. 

Renderings

[image: image77.jpg]



These renderings show come of the fading capabilities of the iColor fixture.
Conclusions
Once again, I aimed to achieve the goals of attractive and efficient design, sentiments of openness and community, boasting of RIT’s status, and cultivating a feeling of energy and youthful vitality.  The tower solution embodies all of these goals because of its striking visual nature, the way it communicates with the community what’s going inside its walls, the low energy cost of operation, and the use of dynamic color.
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