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MUSEUM OF THE BIBLE TECHNICAL REPORT ONE 

The Museum of the Bible (MOTB) was chosen to be the focus of this technical report, assessing the existing conditions of the     

building design and construction.  As mentioned in the Building Statistics Report, MOTB is a non-sectarian museum focusing on the 

history and impact of the Bible with a core collection compilation of more than 40,000 biblical antiquities and rare biblical texts and 

artifacts. The museum has several uses which include exhibit space, library resources, meeting spaces for visiting scholars, spaces 

for certain affiliated museums and their exhibits, and ground floor accessory retail uses, such as a gift shops and cafés or food    

service establishments.   

The following report focuses specifically on the redesign of the spaces listed below: 

 »  Performance Hall 

 »  Lobby & Arcade 

 »  Biblical Gardens 

 »  Collections Lab 

 »  “The Boat” - Corridor Space 

The analysis of these spaces and their existing conditions will include reading drawings, specifications, and schedules in order to 

develop a new set of design criteria.  This developed design criteria as well as additional considerations will lead into further     

analysis of the spaces along with new conceptual design strategies.  Throughout the extent of this report, the areas where a      

potential for improvement was seen include topics of fixture selection, layout design, and lighting power density calculations. 

While Illuminance criteria and was generally met in the spaces studied, uniformity within those spaces may also be adjusted to 

better suit the recommendations for the space types and improve task efficiency. 

In future technical reports, the study of these spaces will integrate an analysis of a few other disciplines such as architectural      

additions and structural or mechanical system redesigns.  The overall goal for the completion of this thesis project is to understand 

the complexities of MOTB and its original design to recreate my own design strategies and engineered solutions. 
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The Museum of the Bible (MOTB) is a non-sectarian museum focusing on the history and impact of the Bible with a core collection 

compilation of more than 40,000 biblical antiquities and rare biblical texts and artifacts. The Museum has several uses which      

include exhibit space, library resources, meeting spaces and guest rooms for visiting scholars, space for certain affiliated museums 

and their exhibits, and ground floor accessory retail uses, such as a gift shop and café or food service establishment.  The MOTB will 

also be a center of study for the Green Scholars Initiative, where established scholars and students will conduct research to pioneer 

new biblical and classical discoveries on items from the collection. 

The Washington Design Center (WDC) originally was an eight-story 241, 073,000 SF brick and concrete building, designed in the 

Renaissance Revival style, and built for the Terminal Refrigerating and Warehousing Company in 1922. In 1982, the original building 

was renovated to house the WDC, which included the construction of an addition to the east. The Washington Design Office Center

-Phase II (WOC) was later added in 1989 to complete the block. 

The new construction of MOTB includes a demolition of the 1982 addition, adding six stories above the original footprint.  This  

addition includes over 430,000,000 square feet of construction, including three stories below grade, to accommodate rotating  

exhibit gallery collections, storage, and a lower level central plant. The exterior aesthetics honor the historic characteristics of the 

building, and a curved glass roof will be added to allow daylight exposure as well as beautiful views of central D.C. as well as the 

capital building. 

 

Building Name  ǀ   Museum of the Bible (MOTB) 

Location and Site  ǀ   Washington, D.C.; property name known as Washington Design Center (WDC)  

Building Occupant Name   ǀ   Museum of the Bible 

Occupancy or Function Types (type of building)   ǀ  Museum 

Size (total square feet)    ǀ   430,000 SF 

Number of Stories   ǀ    6 stories above grade; 9 total levels  

Primary Project Team  ǀ   Museum of the Bible -  http://www.museumofthebible.org/  

                SmithGroupJJR - http://www.smithgroupjjr.com/ 

                Tadjer Cohen Edelson Associates Inc. - http://www.tadjerco.com/ 

                RK&K - http://www.rkk.com/ 

                Michael Vergason - http://www.vergason.net/ 

                Fluidity Fountain - http://www.fluidity-design.com/ 

                Theatre Consultants Collaborative, Inc. - http://theatrecc.net/non_flash/ 

Dates of Construction  ǀ   Feb 2015 – Fall 2017 

Actual Cost Information  ǀ  Contract Value: $237 million 

Project Delivery Method   ǀ  Design – Bid – Build  
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ǀ

The main entrance to the performance hall is located on the fifth floor of the structure, stretching upward to reach 

 the overall height of the sixth floor. Additional points of entry are located on the sixth floor as well.  The space serves as a  

 location for emotionally moving productions and an opportunity to further engage oneself in the cultural aspects of the 

 museum. It’s monumental form and traditional importance of exposing the public to the magic of the arts,  express why 

 this space has been selected to have three different schematic design concepts for the third technical report. 

  Square Footage: 3,475 sf Bottom Floor; 1,600 sf Mezzanine Level; 2,200 sf Stage Platform 

  Approximate Width: 64 ft. 

  Approximate Length: 95 ft. 

  Height: 31.75 ft. Ground Level to Ceiling; 12 ft. Entrance to Ceiling; 15 ft. Mezzanine to Ceiling 

Various performances, lectures,  musical productions, assemblies, reading (handouts), emergency circulation.
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 A view from the sixth floor events level (shown above) as well as the building section (shown below) help to communicate 

 the overall depth and vastness of this performance space in context to the entire building.  There are two levels of   

 public entry from the gallery space which runs along the Northern and Western edges of the glass façade. Due to the 

 monumental size of this glass structure, this gallery space acts as a great precedent to the entry of the grand hall. 
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 The most notable material in the Performance Hall is the suspended fabric wrapped acoustical panels which hang along 
 the walls and ceilings, adding drama and elegance to the space.  These draping fabrics are designed to have custom color 
 qualities and act as both an aesthetic design aspect as well as an engineered solution for adequate acoustics.  Walnut  
 colored wood paneling on the walls help to add a classic appearance while the dark carpet eliminates the need for        
 frequent maintenance.  Refer to the table below for further detail on all materials used within the space

The unique materiality of this space calls for integrated lighting solutions that include both surface mounted and recessed 

 luminaires.  LED cove fixtures are strategically aligned behind the fabric wrapped acoustical panels to create an indirect 

 ambiance within the space.  Adjustable LED downlights illuminate the seating areas, including the areas atop the          

 mezzanine level.  Emergency exits signs and chair mounted egress lights provide safety precautions for the space in the 

 case of loss of power while 4’ fluorescent lights in the ceiling provide functional task lighting in the work spaces above the 

 stage.  Overall the lighting truly emphasizes the architectural forms that make up the space and creates an intimate      

 atmosphere for performances. 
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The design criteria laid out in the next portion of this report relates to the functionality of the space in terms of quantitative 

measures as well as the aesthetic appeal related to qualitative measures.  These criteria are meant to ensure comfort for the      

occupants as well as ensure their ability to accomplish tasks related to the spaces.  The guidelines for this list of criteria can be 

found in the Illuminating Engineering Society Lighting Handbook, tenth edition and ASHRE 90.1. Listed below are the specific      

criteria which were developed for the Performance Hall.

The values held within the table are important for the design of the space because they suggest that by meeting the     

 quantitative values required for the space, the spaces with function as desired.  In some cases, these values are also     

 provided for safety reasons and therefore should not be overlooked. The table suggests both vertical and horizontal     

 illuminance levels for the expected tasks within the space.  For those spaces which hold multiple functions, all task criteria 

 should be taken into consideration.  The uniformity recommendations are also listed below and are meant to minimize 

 visual distraction and encourage better functionality within a space.   

The lighting power density values listed below were determined using the ASHRAE 90.1 requirements.  The numerical  

 allowances relate to watts/square foot and may not be surpassed in order to meet electrical code. Below is the break

 down of this space’s lighting power density considering the space by space method.  Some assumptions had to be made 

 regarding building space types when the ones required were not provided. 

Given the two story height of this massive theatrical space, accessibility to fixtures is critical for re-lamping and adjustment 

 purposes.  The hope for this space is that it will function for a long period of time with little maintenance requirements. 

 

13 



MUSEUM OF THE BIBLE TECHNICAL REPORT ONE 

Glare from overhead fixtures in the seating areas is of great concern given the output and beam spread needed to        

 illuminate from some of the lower ceilings within the space.  Several sources will be dimmed during production, therefore 

 the entering and exiting of the performance space as well as reading and writing scenarios are of greatest concern. 

Circulation within the performance hall is imperative in order to guide individuals to exits during the shows, however   

 given that a majority of the movement and way-finding in the space will only take place before and after a production, 

 circulation is not overly critical for the lighting design of the space.  

Psychological  considerations in this space are important given the atmosphere that the performance hall wishes to      

 create.  Even with its massive architectural forms and towering ceilings, the space still seeks to create a relaxing             

 environment  for its audience.  According to the John Flynn impressions,  in order to make this space feel more enclosed 

 and personal, the focus of the light should be in the center of the room rather than along the outskirts of the walls.  This 

 space is a great opportunity to play with darkness and centralized light to create drama and enhance the overall            

 experience. 

Luminaire control is crucial in this space because of the vastly different lighting settings required for production versus 

 circulation and way-finding.  Many of the fixtures will have to be turned off during performance times, while others will 

 need to be dimmed for emergency egress.  When choosing fixture types for this space, the dimming potential of their   

 control system must be considered.

The lighting in the Performance Hall is meant to  be hidden behind the acrylic panels which surround the room.  A model of the 

space was constructed using a computer program called 3DS Max Design and a light loss factor of 0.85 was assumed for this      

analysis.  Due to spacing, the luminaires create undesired scallops on the architectural forms.  The seating area closest to the stage 

is lit very uniformly  and achieves an illuminance around 200 lux.  On the contrary, the seating beneath the mezzanine area is lit 

non-uniformly and several hot spots can be seen. The top mezzanine space is also lit relatively uniformly  with a bit of excess light 

along the edges.  The calculated illuminance values are high compared to the recommendations for a performance space, however 

considering the multi-purpose use of the room the levels  calculated in the model are slightly lower then expected.  I think that 

dimming controls should allow for the space to be over-illuminated when activities require reading and writing and dimmed to a 

lower setting during performance days.  Overall, the space does achieve its goal of highlighting the shape and form of the            

architectural elements, creating a soft, non-uniform perimeter illuminance which is perfect for this particular space.   

The lighting power density of the existing spaces includes the following values: 

 Theatre Seating : 5752 W / 5075 sf = 1.13 W / sf 

 Stage : 768 W / 2200 sf = 0.35 W / sf 

 Catwalk : 672 W / 765 sf = 0.88 W / sf 

Therefore in terms of lighting power density calculations, the theatre seating area and the stage values were compliant with the 

electrical code.  There are however areas for improvement with the catwalk space, given the assumptions made above for its space 

type and corresponding allowance.  
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ǀ

 

 This lobby space is located at the main entrance and therefore serves as a transition area between the many exhibits and 

 performance rooms within the building. Ease of way finding is a very important aspect of this space’s design strategy, as 

 well as the overall aesthetic impression it leaves on the visitors upon entrance.  Due to the high expectations of this space 

 to create an emotional response from visitors, this space was chosen to be researched in terms of an appropriate     

 psychological impression. 

  Square Footage: 10,040 sf   

  Approximate Width: 57.5 ft. (at largest width) 

  Approximate Length: 194 ft. 

  Height: 41.25 ft. 

Transition and circulation, way-finding, desk services, reading (pamphlets/maps)
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 Located on the first floor of the museum, this lobby/arcade acts as the starting point to a journey of discovery.  It’s large 

 open design creates an environment that leaves its visitors in awe.  Transition straight through the space directs a    

 person to the central stair atrium, providing connections to the entire museum. 

17 
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 The Lobby / Arcade space is designed with exquisite materials meant to give visitors an awe-struck first impression.  The 
 combination of beautiful Venetian and Jerusalem stones speak to the historical aspect of the Bible itself and create a  
 wonderfully decorated space.   The high reaching ceilings only emphasize this notion of vastness and everlasting            
 expansion.  Because of the unique properties of the materials in this space, certain lighting consideration will need to be 
 made regarding the reflective components of the stone.

The existing lighting in the lobby space speaks to the idea of light rising up to the skies.  The light fixtures outline the     

 perimeter of the space nicely, softly accenting the architectural forms.  The lighting certainly helps to accentuate the idea 

 of an elegant arcade.  The lighting doesn’t have a basic layout of fixtures, but rather several linear strips of LEDs,             

 numerous coves, and edge lit acrylic panels.  Slot lighting and track heads also help to draw attention to some of the art 

 and historical aspects of the space located around the perimeter. 
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The design criteria laid out in the next portion of this report relates to the functionality of the space in terms of quantitative 

measures as well as the aesthetic appeal related to qualitative measures.  These criteria are meant to ensure comfort for the      

occupants as well as ensure their ability to accomplish tasks related to the spaces.  The guidelines for this list of criteria can be 

found in the Illuminating Engineering Society Lighting Handbook, tenth edition and ASHRE 90.1. Listed below are the specific      

criteria which were developed  for the Lobby Space.

The values held within the table are important for the design of the space because they suggest that by meeting the     

 quantitative values required for the space, the spaces with function as desired.  In some cases, these values are also     

 provided for safety reasons and therefore should not be overlooked. The table suggests both vertical and horizontal     

 illuminance levels for the expected tasks within the space.  For those spaces which hold multiple functions, all task criteria 

 should be taken into consideration.  The uniformity recommendations are also listed below and are meant to minimize 

 visual distraction and encourage better functionality within a space.   

The lighting power density values listed below were determined using the ASHRAE 90.1 requirements.  The numerical  

 allowances relate to watts/square foot and may not be surpassed in order to meet electrical code. Below is the break

 down of this space’s lighting power density considering the space by space method.  Some assumptions had to be made 

 regarding building space types when the ones required were not provided. 

Given the multi-story height of this massive lobby space, accessibility to fixtures is critical for re-lamping and adjustment 

 purposes.  The hope for this space is that it will function for a long period of time with little maintenance requirements. 

Glare from overhead fixtures in the lobby spaces can be concerning given the output and beam spread needed to        

 illuminate from some of the lower ceilings within the space.  However, since this space’s main function is circulation and 

 transition, direct light and glare may not be a huge problem.  However, consideration of the different glossy materials of 

 the stone will focus to eliminate the appearance of reflections resulting in hidden fixture systems.
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Circulation within the lobby is important in order to guide individuals to and from the main spaces of the museum.  This 

 transition zone is meant to direct opponents to the rooms located along the length of the arcade as well as move them 

 towards the  atrium staircase that gives access to every other floor within the building.  

Even though this space is a temporary transition zone to other spaces in the building, it serves as the first impression of 

 the building that visitors get upon arrival.  Due to the high expectations of this space to create an emotional response 

 from visitors, this space was chosen to be researched in terms of an appropriate psychological impression. Using the 

 Flynn Impressions, different settings can be accessed for the controls of the lighting systems to enhance the architectural 

 form and evoke the sensations of spaciousness.  Some of the suggested design strategies for this impression include       

 uniform, peripheral (wall) lighting and brightness as a reinforcing factor, but not a decisive one. 

Luminaire control is not especially important in this space, however controls would be necessary if different settings for 

 public visitation during the day versus more private events in the evening were to be developed. 

The lighting in the lobby space succeeds in creating a visually interesting space.  The gradient of light that exists on several of the 

perimeter surfaces really helps to draw the attention of the viewer upward.  The use of backlit panels seems to be a trend in this 

space and I argue that too much accent lighting on all surfaces of the space can be visually cluttering at times.  The gradient of light 

on the acrylic surface above the columns almost seems to break up the space and make the lobby feel smaller than it is, while the 

architectural notion of the space was intended to be vast and everlasting in height.  I think improvements can be made to the 

lighting design to make this space feel more spacious. 

The lighting power density of the existing space includes the following value: 

 Lobby : 4586 W / 10040 sf = 0.45 W / sf 

Therefore in terms of lighting power density calculations, the lobby values were compliant with the electrical code. These           

calculations leave room for new design strategies because of the vast size of the space and the limited number of existing fixtures. 
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ǀ

The Biblical Gardens are located on the 6th floor and act as a breakaway space from the restaurant and other special 

 event rooms on this floor.  A staircase is located on the far side of the space, opposite the restaurant connection.  It’s 

 openness allows for natural ventilation of the kitchen and restaurant spaces as well as a great view of D.C.  The steel  

 structure that encloses the outside territory is simply there to maintain the visual consistency of the exterior façade and 

 act as a barrier for safety purposes.  Greenery and ivy are expected to grow along this steel structure, as well as on the 

 surrounding walls of the space to offer a natural, relaxing outdoor setting. 

  Square Footage: 3,052 sf 

  Approximate Width: 75 ft. 

  Approximate Length: 55 ft. 

  Height: 27 ft. 

Circulation, eating, reading, study/break out, lounge.
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The gardens are located 

between the restaurant 

space and a stairwell. 

The curved structure on the 

rooftop is exposed steel. 

The biblical gardens act as a seating and  

relaxation space for the public on a rooftop 

terrace.  It’s location helps to naturally  

ventilate the restaurant and kitchen space 

by offering the opportunity to prop open 

doors which lead to the gardens. The    

section (on the left) helps to describe its 

location in form of the building.  Because it 

is  located on the topmost level of the 

building, nighttime lighting conditions must 

be taken into account to accommodate the 

requirements of Washington D.C. building 

regulations. 
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 The Biblical Gardens have a very natural material selection.  Most of the walls are covered with green ivy and the floor 
 surface is a simple gold limestone.  The space is open to the exterior, surrounded by exposed steel structure that provides 
 safety and support for the rest of the building’s façade.

An additional material in this space which is important to note is the glazing located in the middle of the garden space. 

 This glazing separates the two parts of the space with a unique lighting integrated water feature, therefore is important 

 for the analysis of the space.  The following glass type is included here: 

  1-11/16” nominal insulating glass unit with 1/2” clear fully tempered outer lite with low-e coating, 5/8”  

  argon filled cavity and 9/16” laminated inner lite consisting of two 3/16” clear heat  strengthened lites  

  bonded to clear PVB interlayer (as described in specifications) approximate transmittance = 0.9 

The existing lighting in the biblical gardens is minimal and strategically spaced throughout to provide minimal task lighting 

 for the tables and accent lighting for the greenery.  The landscaping is the main focus in this space because only low level 

 lighting is required in this exterior sanctuary.  All of the fixtures are either surface mounted or ground mounted to        

 accommodate the space’s unique architectural design.  A submersible fixture is also integrated into a water feature on the 

 North end of the gardens. 
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No control systems are currently used in this exterior space apart from LED Dimming. 

The design criteria laid out in the next portion of this report relates to the functionality of the space in terms of quantitative 

measures as well as the aesthetic appeal related to qualitative measures.  These criteria are meant to ensure comfort for the      

occupants as well as ensure their ability to accomplish tasks related to the spaces.  The guidelines for this list of criteria can be 

found in the Illuminating Engineering Society Lighting Handbook, tenth edition and ASHRE 90.1. Listed below are the specific      

criteria which were developed for the Biblical Gardens.

The values held within the table are important for the design of the space because they suggest that by meeting the     

 quantitative values required for the space, the spaces with function as desired.  In some cases, these values are also     

 provided for safety reasons and therefore should not be overlooked. The table suggests both vertical and horizontal     

 illuminance levels for the expected tasks within the space.  For those spaces which hold multiple functions, all task criteria 

 should be taken into consideration.  The uniformity recommendations are also listed below and are meant to minimize 

 visual distraction and encourage better functionality within a space.   
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The lighting power density values listed below were determined using the ASHRAE 90.1 requirements.  The numerical  

 allowances relate to watts/square foot and may not be surpassed in order to meet electrical code. Below is the break

 down of this space’s lighting power density considering the space by space method.  Some assumptions had to be made 

 regarding building space types when the ones required were not provided.

Since this is an exterior space, fixtures must be IP Rated so that they do not fail because of water damage or dirt            

 deterioration.  Mounting height is not an issue with this space making most fixture placements easily accessible. 

Glare is not an overriding issue here, given that the illuminance criteria call for low level illumination.  Most fixtures will be 

 surface or pole mounted and minimize uplight for the purpose of eliminating glare.

Circulation in the biblical gardens is pretty straight forward.  Access to the gardens come from the restaurant area and the 

 stairwell, respectively.  There needs to be high enough levels to lead people safely through the pathways without creating 

 too much illumination and disturbing the exterior environment.  

Since this space is located on the top most level and is designed to have low illumination, it will be influenced by the Flynn 

 Impressions denoting privacy and relaxation. 

Luminaire control is not especially important in this space, however luminaires should all have 0-10V dimming capabilities. 

The lighting in the biblical gardens is mainly meant to be low level and accent or highlight the greenery on the patio as well as a 

unique water feature.  The perimeter ground fixtures illuminate the shrubbery around the edges of the space to help it feel relaxed  

and more private.   I think this strategy is well implemented given the limitations of the space however  some of the fixtures used 

were of a very high wattage and therefore fixture selection could improve the overall energy efficiency of the space. 

The lighting power density of the existing space includes the following value: 

 Plaza Area : 588 W / 3052 sf = 0.19 W / sf 

Therefore in terms of lighting power density calculations, the biblical gardens slightly exceeded the allowance they were required 

to meet for electrical code.  This is an area that can be improved within the redesign of the space.
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ǀ

The collections lab, which is located in the lower level basement, is surrounded by technical support rooms and storage 

 spaces.  The room is not excessively finished because of its function for the building, acting as a secure location for artifact 

 retrieval and restoration.  Since the room’s main purpose is a functional lab, certain criteria will have to be followed to 

 adhere to the protocol for rare artifacts.   

  Square Footage: 1,019 square feet 

  Approximate Width: 35 ft. 

  Approximate Length: 30 ft. 

  Height: 12 ft. 

Preservation, restoration, researching and documentation.
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 The Collections Lab is a very basic room located in the basement of the museum.  The clean white walls and exposed steel 
 structure help to communicate that it is a workplace meant for accuracy and functional use, rather than aesthetic appeal.

The existing lighting in this space is a classic 2’ X 4’ recessed LED fixture layout on an electronic dimming driver.  The     

 particular fixture is recessed and provides direct illumination to the space.  The spacing of the fixtures is 12’ by 6’ and the 

 wattage of the fixtures is pretty high in comparison to similar LED solutions. 
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This space uses passive infrared / ultrasonic occupancy sensors to control its lighting.
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The design criteria laid out in the next portion of this report relates to the functionality of the space in terms of quantitative 

measures as well as the aesthetic appeal related to qualitative measures.  These criteria are meant to ensure comfort for the      

occupants as well as ensure their ability to accomplish tasks related to the spaces.  The guidelines for this list of criteria can be 

found in the Illuminating Engineering Society Lighting Handbook, tenth edition and ASHRE 90.1. Listed below are the specific      

criteria which were developed for the Collections Lab.

The values held within the table are important for the design of the space because they suggest that by meeting the     

 quantitative values required for the space, the spaces with function as desired.  In some cases, these values are also     

 provided for safety reasons and therefore should not be overlooked. The table suggests both vertical and horizontal     

 illuminance levels for the expected tasks within the space.  For those spaces which hold multiple functions, all task criteria 

 should be taken into consideration.  The uniformity recommendations are also listed below and are meant to minimize 

 visual distraction and encourage better functionality within a space.   

The lighting power density values listed below were determined using the ASHRAE 90.1 requirements.  The numerical  

 allowances relate to watts/square foot and may not be surpassed in order to meet electrical code. Below is the break

 down of this space’s lighting power density considering the space by space method.  Some assumptions had to be made 

 regarding building space types when the ones required were not provided. 

Since this space has low ceilings, maintenance is not a primary issue. 

Since lab workers will be working with delicate artifacts, the reduction of glare is important to their work.  This can easily 

 be achieved with luminaire selection of low glare reflectors.

When dealing with ancient artifacts and delicate museum pieces, it is important to minimize exposure to light.  Light    

 exposure for extended periods of time can be harmful to the artifact’s historical preservation.  This can be achieved 

 through use of different occupancy / vacancy sensors. 
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Given the importance of the historical artifacts being worked on in this space, fixture selection is especially import        

 regarding the amount of UV light that the luminaire gives off.  Ideally, when dealing with such precious artifacts, UV light 

 should never be used in this type of space.  Careful selection of product is most important in this scenario.

A model of the space was constructed using a computer program called 3DS Max Design and a light loss factor of 0.85 was assumed 

for this analysis.  The lighting in the collections lab was basic and relatively uniform given the restraints of the room and the       

columns interrupting the lighting layout.  In terms of overall illumination, the space was slightly under the recommended values for 

horizontal surfaces.  Since this room’s main function requires intricate work on historical artifacts, a recommended furniture layout 

can be suggested for the central area of the space along with higher output fixtures.  Additionally, the layout chosen created some 

undesired  hot spots on the perimeter walls.  Uniformity on both the horizontal and vertical surfaces can be improved here.  

The lighting power density of the existing space includes the following value: 

 Laboratory : 2665 W / 1019 sf = 2.62 W / sf 

Therefore in terms of lighting power density calculations, the collections lab exceeded the allowance that it was required to meet 

for electrical code.  This is an area that can be improved within the redesign of the space.
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ǀ

The boat is a nickname provided to define the circulation spaces located on both the 5th and 6th floors which are stacked 

 atop one another and run along the length of the building’s perimeter. These transition zones provide access to several 

 performing arts spaces and offer visual connection to the outdoors. The orientation of the building allows for ample sun 

 exposure during the daytime condition as well as a great view of the capitol.  The corridor's main purpose are to transition 

 occupants around the special events floor in a memorable fashion. This space will be analyzed in a parametric fashion to 

 determine the best architectural design alterations that can be a applied to achieve a multi-objective daylighting       

 solution that integrates illuminance criteria, energy considerations and view for the occupants. 

  Space Dimensions: 10,360 total sf. (over 2 floors) 

  Approximate Width: 7.5 ft. 

  Approximate Length: 130 ft. 

  Height: 44 ft. (over two floors) 

Transition, wayfinding, site - seeing.
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 The floor plan on each of the 5th and 6th floors has a simple layout as shown above.  These corridors lead to several        

 different museum and performances spaces on the highest point of the structure.  This monumental glass façade faces in 

 the North and North-Western direction, toward a great view of central D.C. and the Capitol Building.  It’s building       

 structure and orientation make it a great daylighting analysis design space. 
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 This corridor space, which is surrounded by glass, is made from very natural materials.  All of the floor and wall finishes 
 incorporate wood into their design, conceptually connecting individuals to the exterior environment similar to how the 
 glass acts as a viewing portal to the outside. 

 An additional material in this space which is important to note is the exterior glazing along the North and West edges of 

 the corridor space. This glazing spans the entire wall, therefore is important for the analysis of the space.  The following 

 glass types are included in the curtain wall design of the structure: 

  A.  1-7/16” nominal insulating glass unit with 3/8” clear fully tempered outer lite with low-e coating, 5/8” 

   argon filled cavity and 7/16” laminated inner lite consisting of two 3/16” clear heat  strengthened lites 

   bonded to clear PVB interlayer (as described in specifications) approximate transmittance = 0.9 

  B. 1-7/16” nominal insulating glass unit with 3/8” clear fully tempered outer lite with low-e coating and 

   20% coverage standard white dot pattern ceramic frit, argon filled cavity and a 7/16” laminated inner lite 

   consisting of two 3/16” clear heat  strengthened lites bonded to clear PVB interlayer (as described in 

   specifications) approximate transmittance = 0.72 

  C. Same as type B. with 40% coverage white dot pattern ceramic frit (as described in specifications)        

   approximate transmittance = 0.54 

  D. Same as type B. with 40% coverage white dot pattern ceramic frit (as described in specifications)        

   approximate transmittance = 0.36

The lighting in this transition space uses a variety of different fixture types.  Surface mounted, recessed and track type 

 fixtures provide both ambient lighting and accent lighting.  Transition in this space is important along with uniformity, 

 therefore regular lighting layouts exist throughout the spans of the hallway spaces.  Daylighting is also a huge component 

 of the lighting in this space, therefore many of the light fixtures are on control systems to accommodate this.  Additionally, 

 cove fixtures accent the curved wall on the West side of the hallway. 
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This corridor space uses several control systems to eliminate excess energy consumption throughout the day.  Some of the 

 sensor systems integrated here include dimming photocells and passive infrared/ultrasonic occupancy sensors.  These 

 control systems can be found in both the 5th and 6th floor corridor spaces.

The design criteria laid out in the next portion of this report relates to the functionality of the space in terms of quantitative 

measures as well as the aesthetic appeal related to qualitative measures.  These criteria are meant to ensure comfort for the      

occupants as well as ensure their ability to accomplish tasks related to the spaces.  The guidelines for this list of criteria can be 

found in the Illuminating Engineering Society Lighting Handbook, tenth edition and ASHRE 90.1. Listed below are the specific      

criteria which were developed for The Boat.
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The values held within the table are important for the design of the space because they suggest that by meeting the     

 quantitative values required for the space, the spaces with function as desired.  In some cases, these values are also     

 provided for safety reasons and therefore should not be overlooked. The table suggests both vertical and horizontal     

 illuminance levels for the expected tasks within the space.  For those spaces which hold multiple functions, all task criteria 

 should be taken into consideration.  The uniformity recommendations are also listed below and are meant to minimize 

 visual distraction and encourage better functionality within a space.   

The lighting power density values listed below were determined using the ASHRAE 90.1 requirements.  The numerical  

 allowances relate to watts/square foot and may not be surpassed in order to meet electrical code. Below is the break

 down of this space’s lighting power density considering the space by space method.  Some assumptions had to be made 

 regarding building space types when the ones required were not provided. 

The main cause of glare within this space is daylight.  The large glass façade allows for an ample amount of light to enter 

 the corridor, which can be overwhelming for people doing more then just passing through.  While the electric lighting is 

 important, my hope is to analyze this space for daylighting.

With a large amount of daylight entering the space, sensors should be used within the corridors to eliminate unnecessary 

 electric light during the daytime.  This can be done with daylight sensors.  

 

The lighting in this space is simple and serves its purpose to provide ambient light for transition.  While a few accent lighting     

techniques exist, there seems to be a lack in illumination to highlight the curved glass façade during the nighttime environment.  

One of the more important aspects of this space is the influence of daylight.  A further analysis will look into the alteration of this 

space’s architectural form to decrease glare, unnecessary heat, and energy consumption throughout the day. 

The lighting power density of the existing space includes the following value: 

 Corridor : 1158 W / 10360 sf = 0.12 W / sf 

Therefore in terms of lighting power density calculations, the corridor space meets the electrical code requirements and there is 

room for significant alteration in design of the space.
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The Museum of the Bible is a exquisite museum that honors both the history and impact of the Bible.  The building offers a variety 

of different functions, encouraging education and inspiring the masses.  Originally constructed for the Terminal Refrigerating and 

Warehousing Company, the new construction of this landmark building includes over 430,000,000 square feet of additions. The 

exterior aesthetics of MOTB truly honor the historic characteristics of the building, while also communicating its significance 

through new architectural  design elements. 

Throughout the course of my thesis design project I will study a select variety of interior and exterior spaces and their existing   

designs, with the intent of creating new design strategies of my own.  The spaces considered for the lighting portion of this project 

include the performance hall, the lobby,  the biblical gardens, and the collections lab.  A large transition space labeled as “the boat” 

will also be considered for additional daylighting analysis.  The study of these spaces will integrate analysis of a few other            

disciplines such as architectural additions and structural or mechanical system redesigns.  Select spaces will be designed to         

accommodate multiple lighting implementations and others will focus on in depth physiological impressions related to the research 

of John Flynn. The overall goal of this thesis project is to understand the complexities of MOTB and use knowledge of the existing 

architectural engineering systems  to  recreate my own design strategies. 
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The following references were used throughout the extent of this report: 

 All professional renderings and additional information was provided courtesy of SmithGroupJJR. 

 ASHRAE Standard 90.1 – Energy Standard for Buildings Except Low-Rise Residential Buildings. 2010th ed. ASHRAE, Print.  

 DiLaura, David, Kevin Houser, Richard Mistrick, and Gary Steffy. Illuminating Engineering Society The Lighting Handbook. 

  10th ed. IESNA, Print.  
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