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EXECUTIVE SUMMARY 

This document is a composition of requirements for IPD/BIM Existing Conditions modeling and Lighting/Electrical option 

Technical Assignment I.  Through negotiation with instructors, the scope of Technical Assignment this document includes a 

description of an Existing Conditions Model for the Millennium Science Complex, a discussion of existing room conditions 

with respect to lighting, existing lighting conditions of spaces, and a report on the state of lighting analysis in BIM programs 

– specifically Revit MEP. 

 

Lighting/Electrical students from three groups collaborated to compose this document.  The existing conditions model is an 

edited Revit MEP model of the third floor.  All teams agreed to use this section of the building due to its wide variety of 

spaces that appease requirements for the majority of technical assignments and design opportunity.  The modeling process 

for power systems, circuiting, and conduits will be discussed in this section of the report. 

 

Students researched architectural drawings, electrical drawings, schedules, and specifications to compose existing room 

conditions data and models.  The scope of this section includes material finishes, lighting equipment, design criteria, and 

existing lighting calculation software analysis. 

 

Finally, a discussion on the present state of lighting design in BIM will be presented.  This discussion will include topics of 

user ability to set material properties, input design criteria into spaces, and how Revit MEP calculates an average 

illuminance for spaces.  
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Existing Conditions Model 

This section discusses processes to provide an “as accurate as possible” fully-functional model of the third floor of the 

Millennium Science Complex.  Topics will include 2D vs. 3D modeling, translating from 2D to 3D, and issues with using 

platforms such as Revit MEP.  The breakdown of subsections includes: 

 

• Power System 

• Circuiting 

• Conduits 

 

Power System 

Existing conditions of the 3
rd

 floor are being modeled in Revit MEP. The primary goal is to have a completely functional MEP 

model for ease of design changes in the future.  

 

A common problem with non-interconnected modeling systems, such as CAD drafting, is extra work entailed to make 

changes.  Once an item is changed on a sheet, it usually must be changed on several other sheets as well, leaving room for 

omissions and errors.  

 

For example, in reviewing Bulletin 19 construction documents, it is evident that this problem exists in the Millennium 

Science Complex project. In this latest revision, several panels have been removed, and it is not clear as to which panels 

were removed. One-line diagrams, Riser Diagrams, Panel Schedules, and Floor plans all communicate conflicting 

information. Upon viewing these changes, the contractor must file requests for information and wait for an RFI response – 

which can be upwards of weeks to respond.  

 

With the proper use of a quality engineering based BIM program, it is possible to avoid such confusion. For instance, if a 

circuit is edited on a floor plan, the panel schedule will be updated accordingly. If this branch panel is connected to a 

distribution panel, it will update the feeding panel and so on.  

 

Circuiting 

In modeling the existing conditions of the third floor, circuits of receptacles were the first items to be completed.  For 

proper circuiting, the receptacle family must be correct in size, voltage, number of poles, load classification, and apparent 

load. With these parameters correctly input, the system can be intelligently added to apparent and demand loads on panel 

schedules.  
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Identity data (Figure 1) can be utilized for cost purposes, and even for submittal purposes. If the exact receptacle that will 

be used is known, a direct web link can be added to a cut sheet of that receptacle. Cost data can be entered, and in doing 

quantity take-offs, these values can be easily added. Providing Revit MEP models with this information on a large scale to 

contractors will allow for more accurate bidding in the future, saving the owner more money that could be lost in change 

orders.   

 

Now that the receptacle in Figure 1 above has been edited to a quad receptacle using 400VA on 120V, the next step is to 

add that receptacle to a circuit. 

 

The example in Figure 2 is a pre-built furniture system that requires receptacles and data outlets to be installed and wired.  

Four receptacles and data outlets per post in the furniture were called for in the design. 

 

 

The question marks indicate the receptacles have not yet been 

assigned to a circuit yet (Figure 2).  It’s an annotative tag that is 

automatically placed into the receptacle family that will be 

updated with the panel name and circuit number. These 

receptacles are to be circuited to panel LR-3C2, a 42-pole 

208Y/120V panel.  

 

 

LR-3C2 is shown here, it has already been set up according to the 

parameters obtained from the current drawings (Figure 3). 

 

 

 

 

Figure 1: Family Types 

Figure 2: Assigning Receptacles 

Figure 3: Panel LR-3C2 
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Next, selecting the appropriate receptacles and clicking the power button will allow them to be connected to a panel 

(Figure 4).  

 

 

 

 

 

 

 

 

 

 

After selecting the panel LR-3C2, the annotation tags will 

automatically update, showing the designer the connected 

panel and circuit number. These tags can be edited to look 

like a CAD standard format appropriate for the design firm. 

This tag was edited to be “PANEL NAME: CIRCUIT NUMBER” 

(Figure 5).  

 

 

 

Figure 4: Powering the circuit. 

Figure 5: Updated annotation tags. 
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The home run technique (Figure 6) can be easily utilized 

with the touch of a button as well. Although, Revit MEP 

will not automatically place tick marks on the wires, it is 

an available tool. 

 

 

 

 

 

 

 

 

 

The circuit was automatically named “P.C. Recept 

Neurophys Invitro W-321.”  This was a parameter of the 

receptacle edited to read “RECEPTACLE TYPE; ROOM NAME; 

ROOM NUMBER” for ease of reference (Figure 7). The 

circuit was placed on the first available space in the panel 

board, which happens to be circuit #21. 

 

 

 

 

 

 

Moving the circuit with the “move up/down/left/right” 

commands places in its appropriate place on #30.  Since the 

circuit was moved from Phase B to Phase C, the schedule 

adds loads automatically, such as a spread sheet would on 

typical electrical design jobs (Figure 8).  

 

 

 

 

Figure 7: Receptacle naming. 

Figure 8: Moving circuits on the panel board. 
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Another improvement for electrical systems in RevitMEP 2011 is the ability to customize a panel schedule to look the way 

the user would like. The panel schedule shown in Figure 8 has been customized to be formatted to match the Millennium 

Science Complex’s construction documents.  

 

Conduits 

For coordination purposes, the Millennium Science Complex requires that each contractor to create a 3-dimensional BIM 

coordination model. The electrical contractors were to draw feeder conduits and panels. They were able to provide the 

IPD/BIM thesis teams with current AutoCAD MEP models of their work to date.  These conduits are being modeled in the 

RevitMEP model for our own coordination purposes by using the contractor’s models as a reference for locations and 

conduit sizes.  

 

Drawing conduit in RevitMEP allows the user to create schedules for quantity take-offs, once again, allowing for much more 

accurate bidding. 

 

 
 

 

The image above (Figure 9) shows the electrical components of the RevitMEP model (current as of 9.29.2010). The conduits 

shown are located in the third floor electrical room of the Material Science wing. The majority of these conduits are four 

inch feeders that either go to or from the penthouse. This area was a substantial problem area for the coordination team 

on-site. Once a Navisworks model is imported, clash detection can be utilized to help coordinate where duct work and 

electrical equipment may interfere with each other. 

Figure 9: RevitMEP electrical model. 
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Conduits in RevitMEP are not able to “carry” conductors in them. If this issue were to be resolved in later versions of the 

program, voltage drop calculations and wire lengths can be far more accurate.  Currently, RevitMEP uses an X,Y coordinate 

system to determine a voltage drop calculation. It assumes the wire length to be as follows: 

 

Voltage Drop Length = (Xpanel-Xclosest electrical equipmet)+( Ypanel-Yclosest electrical equipmet) 

 

This process essentially adds the shorter sides of a triangle. On a positive note, it does not include the hypotenuse, allowing 

the voltage drop calculation to not take the shortest distance the wire could travel. This means the calculation operates 

closer to a worst-case-scenario for conductor routing length.  It has not been determined if the voltage drop calculation 

includes the Z-coordinate. It is not a 100% accurate calculation at this point in time, but a good place to start for an initial 

design calculation.  

 

Room Existing Conditions and Design Criteria 

The following section consists of three spaces and their existing conditions:  a third floor seminar room, third floor 

café/lounge area, and the third floor corridor/study area.  The items discussed are similar to Technical Assignment I for 

Lighting/Electrical thesis students. 

 

Seminar Rooms 

Seminar rooms are generally complicated spaces to design.  Their use ranges from face-to-face meetings to video 

teleconferencing.  With the spectrum of casual to difficult visual tasks in the space, at least two lighting systems should be 

used.  According to the IESNA Lighting Handbook, the systems should be considered to include the following: 

 

1. A general lighting system in which the control of the illuminance is provided by switches or dimmers. 

2. A supplementary lighting system consisting of down lighting with dimmer control for slide projection and other 

low-level illumination requirements. 

3. A perimeter or wall-washing lighting system controlled with dimmers for better visual appeal and for wall mounted 

presentations. 

 

Video conferencing will also take place in the seminar rooms in the Millennium Science complex.  This task is challenging to 

design due to the dual nature of the lighting system’s responsibility.  Adequate light is required for tasks performed by 

occupants different light is required for illuminating the occupants enough for far end users to model faces.  Occupants 

should not be forced into feeling as if on stage for the camera.  The existing equipment and design criteria are as follows: 

 

Fixture Type Description 

DC-1 Kurt Versen Lighting #H8643-SW-WT; 32W Triple Tube CFL; 6”x6” square open aperture ceiling 

recessed CFL down light; Supplied with integral electronic ballast with specified ballast factor or 

higher; Ballast Factor = 0.98; Operating Voltage = 277V 

DC-1A Same as DC-1; Substitute the lamp with a 42W Triple Tube CFL 

DC-4-d1 Cooper Lighting #C6142-6181-LI-1G-WF; 42W Triple Tube CFL; 6” round aperture lensed CFL down 

light with 10% dimming ballast; Advance Mark 7 Series Ballast with ballast factor = 1.0;  

Operating Voltage = 277V 

NF-1B-d1 Ledalite #9814-D1-CR&ST-T232-S-(WIRING)-2; (2) 32W T8 Fluorescent Lamps; 1x4 Ceiling recessed 

fluorescent down lights with 10% dimming ballast; Advance Mark 7 Series Ballast with ballast 

factor = 1.0; Operating Voltage = 277V 

 

 
Table 1: Seminar Room Lighting Hardware. 
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Surface Mark/Material Notes 

East Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Acoustic Wall Panel – Novawall 2” Panel, Classic 

Specification 09900 

 

Specification 09900 

West Wall Acoustic Wall Panel – Novawall 2” Panel, Classic Specification 09900 

North Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Polyvision 10’ Markerboard – 2’ tack, 6’ marker, 2’ tack; 

555 Series 

Specification 09900 

South Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Folding partition with Maharam Nano Point 901410 Mega 

Nano cover in 003 Silver 

Specification 09900 

Doors <2>  – Wood veneer – natural maple, small view pane 

<3>  – Wood veneer- natural maple, large view pane 

<2>  – GL-10, GL-11, GL-12 glazing 

<3>  – GL-10 glazing 

Ceiling Armstrong ACT Ultima HRC Beveled Tegular 

Painted GWB – Benjamin Moore I-04 White, eggshell 

Specification 09500 

Specification 09900 

Floor J&J Commercial/Invision Flax Modular 913 Kona Carpet Specification 09685 

Glazing GL-10 – Clear float glass, fully tempered, 1/4” Class 1 Clear 

GL-11 – FireLite Plus fire-rated glazing by Nippon Electric 

Glass, 5/16” overall, τv = 0.85, ρv = 0.09 

GL-12 – Laminated safety glass, 1/2” 

Specification 08800 

 

 

IESNA Design Criteria 

Several considerations of high priority must be addressed when designing seminar rooms relative to both meeting tasks and 

video conference tasks: 

 

Meeting Tasks 

 Appearance of space and luminaires 

 Direct glare avoidance 

 Modeling of faces 

Video Conferencing 

Direct glare avoidance 

Modeling of faces 

Source-Task-Eye geometry 

Visual Display Terminals (VDT) 

 

 

Luminance Ratios 

Paper – VDT:  3:1 / 1:3 

Task – Surroundings (adjacent):  3:1 / 1:3 

Task – Remote Surface:  10:1 / 1:10 

 

Illuminance 

30 fc Horizontal 

5 fc Vertical 

 

Illuminance 

50 fc Horizontal 

30 fc Vertical 

 

Illuminance 

3 fc Horizontal 

3 fc Vertical 

Meeting tasks have a variety of ulterior uses.  When out-of-town personnel enter the room, it must be representative of the 

class and professionalism that Penn State is known for.  Uniformity of lighting zones and the ability to recognize that 

multiple scene selections are available contribute to dictating that the room is ready for any activity that may use the space.  

When general meetings are performed, it is imperative that occupants are comfortable and able to give full attention to the 

presenter or speaking person in the meeting.  Avoiding direct glare can be achieved with uniform overhead lighting with 

spacing of luminaires out of geometry range for reflection off of tables. 

*Note: Seminar rooms are dividable and thus are mirror of each other. 

Table 2: Seminar Room Room Finishes 
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Other considerations stem from the multiple uses of these seminar rooms.  The use of a mobile divider adds complexity to 

the luminaire layout.  When the wall is collapsed, the two room layouts must be uniform as one large room.  When the wall 

is dividing the space, each room must appear to be its own entity.  This duality is achieved by mirroring one room across the 

dividing wall.  Schemes can be addressed for specific tasks in the divided rooms also.  Task specific down lights deliver 

vertical illumination to walls with marker boards and the divider wall.  The overhead lighting is on dimmable ballasts able to 

reach ten percent output, which allows for reduced glare in teleconferencing and computer work. 
 

ASHRAE 90.1-2007 

All spaces in the Millennium Science Complex will be assumed using the space-by-space method in ASHRAE 90.1, Table 

9.6.1.  Lighting Power Density for the seminar space is assumed to fall under the following class: 

 

 Conference/Meeting/Multi-Purpose: 1.3 W/ft
2
 

 

Applicable Drawings 

 

 

Figure 10: Seminar Rooms Floor Plan. 
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Figure 11

Figure 12

Figure 13
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Figure 11: Seminar Rooms Reflected Ceiling Plan. 

Figure 12: Seminar Rooms South Elevation. 

Figure 13: Seminar Rooms North Elevation. 
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Figure 14: Seminar Rooms West Elevation. Figure 15: Seminar Rooms East Elevation. 

Figure 16: Seminar Rooms Lighting Plan. Figure 17: Seminar Rooms Finish Floor Plan. 
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Café/Commons 

The commons space within the Millennium Science Complex has several uses.  First, it is an eating space and must render 

food and colors appropriately.  Secondly, it is part of pedestrian traffic between the two wings of the building and must 

guide occupants as such.  Thirdly, it is a gathering space for less formal meetings and must be dynamic in nature.  Materials 

in the café are relatively uniform, just as the rest of the building.  Existing equipment and design criteria are as follows: 

 

Fixture Type Description 

DC-1A Kurt Versen Lighting #H8643-SW-WT; 42W Triple Tube CFL; 6”x6” square open aperture ceiling 

recessed CFL down light; Supplied with integral electronic ballast with specified ballast factor or 

higher; Ballast Factor = 0.98; Operating Voltage = 277V 

EL-5 Concealite #F5-REM-75-277VAC; (2) 75W Quartz Halogen GU-10 bi-pin; Ceiling concealed 

retractable emergency lighting fixture; Lamps rotate out and switch on upon activation; 

Operating Voltage = 277V 

NF-5 SE’LUX M100 Staggered #M1R1S-2T8-OD-(Mounting)-(Length)-WH-277; (2) T8 Fluorescent lamps; 

Recessed linear fluorescent slot lights with lens; Ballast Factor = 0.88; Operating Voltage = 277V 

NF-5-d1 NF-5 with specified dimming ballast 

NF-10 Ledalite #3808-t02-E-N-(Length)-1-277-E-W; (2) T8 Fluorescent lamps; Shelf top surface mounted 

asymmetrical ceiling washer linear fluorescent fixture; Ballast Factor = 0.88; Operating Voltage = 

277V 

 

Surface Mark/Material Notes 

East Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Specification 09900 

West Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Specification 09900 

North Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Painted GWB – Benjamin Moore color to match ICI/Dulux 

#53YR 17/504 Orange, Copper ORD#A0425 satin finish 

Specification 09900 

 

Specification 09900 

South Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Specification 09900 

Ceiling Armstrong ACT Ultima HRC Beveled Tegular Specification 09500 

Floor TM Supply TM#08-2381; 3/8” thick, thin set poured epoxy 

terrazzo with 4” integral coved wallbase 

Specification 09440 

Glazing GL-1 and GL-2 – 1/4” outer glass, 1/2” air space, 1/4” inner 

glass; Viracon VE1-2EM Low-e coating on #2 unit within 

the assembly 

VLT = 0.70 

Rout = 0.11 

Uwinter = 0.29 

Usummer = 0.26 

SC = 0.44 

SHGC = 0.38 

LSG = 1.85 

Specification 08800 

 

 

 

Table 3: Café/Commons Lighting Hardware 

Table 4: Café/Commons Room Finishes 
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IESNA Design Criteria 

Several considerations of high priority are addressed when designing for food service spaces: 

 

Food Courts 

 Appearance of space and luminaires 

 Color Appearance and Contrast 

Daylighting and Daylight Control 

 

Dining 

 

 

 

Food Displays 

Illuminance 

30 fc Horizontal 

3 fc Vertical 

 

 

Illuminance 

10 fc Horizontal 

3 fc Vertical 

 

Illuminance 

50 fc Horizontal 

 

Being such a large space, occupants may become dissatisfied or uncomfortable with a non-uniform layout of luminaires or 

performance when attempting a variety of tasks.  The space must be flexible enough to hold large social gatherings without 

tables and be able to have tables for normal space operation.  Uniformity is achieved through rows of recessed linear 

fluorescent luminaires over the largest gathering space to provide a blanket of light to the space below.  This uniformity will 

allow for multiple activities to be performed by occupants – eating, reading, laptop computer work, etc.  Luminaires close 

to the large viewing window are wired to ten percent output dimming ballasts to adjust for the presence of daylight in the 

space.  The available daylight will mostly be in the morning hours as the window wall is facing nearly due east.  Four video 

screens (or video walls as noted) are mounted on each of the north and south walls.  As the fixtures in the open space are 

direct distribution, these media areas should be outside of the distribution of the recessed luminaires to avoid glare. 

 

Color rendering will also be a large consideration in this space.  The two activities taking place in this space rely heavily on 

color – socializing and eating.  Occupants do not want to look at others and see discoloration in faces, possibly causing the 

other occupant to look ill.  Food preparation and consumption will also be happening in the space.  Food needs to be 

appropriately rendered, not only for the consumer, but also for staff to be able to visually affirm quality of food.   

 

ASHRAE 90.1-2007 

Lighting Power Density for the café and Commons space is assumed to fall under one of the following classes: 

 

 Dining Area:  0.9 W/ft
2
 

 Food Preparation: 1.2 W/ft
2
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Figure 18: Café/Commons Floor Plan. 
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Figure 19
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gure 19: Café/Commons Reflected Ceiling Plan. 
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Figure 20

Figure 21

Figure 22

Figure 23
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Figure 20: Café/Commons South Elevation. 

Figure 21: Café/Commons North Elevation. 

Figure 22: Café/Commons West Elevation. 

Figure 23: Café/Commons East Elevation. 
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Figure 24: Café/Commons Lighting Plan. 
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Figure 25: Café/Commons Finish Floor Plan. 
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Corridor/Study Areas 

Corridor and Student Study areas present a unique situation for lighting.  The student study areas are open to the corridor 

which poses an illuminance paradox for the designer.  Light delivered to the study areas will also be falling on the floor of 

the corridor, thus possibly creating sections of high illuminance at study areas followed by sections of low illuminance near 

offices.  Existing equipment and design criteria are as follows: 

 

Fixture Type Description 

NF-1 Ledalite #9814-D1-CR&ST-T232-S-(WIRING)-2-(Ballast); (2) 32W T8 Fluorescent Lamps; 1x4 Ceiling 

recessed fluorescent down lights; Ballast factor = 0.88; Operating Voltage = 277V 

NF-1B-d1 Ledalite #9814-D1-CR&ST-T232-S-(WIRING)-2; (2) 32W T8 Fluorescent Lamps; 1x4 Ceiling recessed 

fluorescent down lights with 10% dimming ballast; Advance Mark 7 Series Ballast with ballast 

factor = 1.0; Operating Voltage = 277V 

 

Surface Mark/Material Notes 

East Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Specification 09900 

West Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Specification 09900 

North Wall Painted GWB – Benjamin Moore 2111-60 Barren Plain, 

eggshell (Student Study & Corridor) 

Painted GWB – Benjamin Moore 2029-40 Stem Green, 

eggshell (Lounge) 

Specification 09900 

South Wall Painted GWB – Benjamin Moore OC-26 Silver Satin, 

eggshell 

Specification 09900 

Ceiling Armstrong ACT Ultima HRC Beveled Tegular Specification 09500 

Floor Mannington Solidpoint Vinyl Composition Tile 12”x12” in 

341 Cameo White (Corridor) 

J&J Commercial/Invision Altered Elements Weathered 

Steel Modular 333 Iron Carpet (Student Study) 

J&J Commercial/Invision Flax Modular 913 Kona Carpet 

(Lounge) 

 

 

Specification 09685 

 

 

Specification 09685 

Glazing GL-1 and GL-2 – 1/4” outer glass, 1/2” air space, 1/4” inner 

glass; Viracon VE1-2EM Low-e coating on #2 unit within 

the assembly 

VLT = 0.70 

Rout = 0.11 

Uwinter = 0.29 

Usummer = 0.26 

SC = 0.44 

SHGC = 0.38 

LSG = 1.85 

Specification 08800 

 

 

 

 

 

Table 5: Corridor/Study Areas Lighting Hardware 

Table 6: Corridor/Study Areas Room Finishes 



Penn State-Millennium Science Complex  Existing Systems Confirmation & Modeling 

IPD/BIM Thesis  October 4
th

, 2010 

 

 Page 22 of 78  

JASON BROGNANO  MICHAEL LUCAS CHRISTOPHER RUSSELL 

IESNA Design Criteria 

Considerations of high priority with respect to the study area, use of VDT screens in the study area, and the corridor: 

 

Corridors 

Shadow Avoidance 

Study Areas (Reading Tasks) 

 #2 Pencil Tasks 

Printed Tasks 

Points of Interest 

Avoid Reflected Glare 

Avoid Shadows 

VDT Screens 

Avoid Reflected Glare 

Avoid Direct Glare 

Luminance of Room Surfaces 

Source/Task/Eye Geometry 

Luminance Ratios 

Paper – VDT:  3:1 / 1:3 

Task – Adjacent Surroundings:  3:1 / 1:3 

Task – Remote Surfaces:  10:1 / 1:10 

Illuminance 

5 fc Horizontal 

Illuminance 

30 – 50 fc Horizontal 

 

 

 

 

Illuminance 

3 fc Horizontal 

3 fc Vertical 

 

Corridors and study areas individually are relatively straight forward to design, but when they are coupled without a barrier, 

the design is more complicated.  Corridor spaces only require five footcandles of illuminance, yet in this application they are 

adjacent to study spaces requiring thirty to fifty footcandles for various tasks.  Light falling on the corridor from the study 

areas will easily meet this illuminance.  As discussed at the beginning of this topic, the study areas may unintentionally 

provide areas of high illuminance in the corridor.  Orienting the luminaire perpendicular to the corridor path will help 

dissolve some of the spill into the corridor from the study areas. 

 

Daylight integration is seen in the study areas as all luminaires are wired to dimming ballasts down to ten percent outputs.  

Large challenges in controlling light in the study areas still exist in the form of recommended vertical illuminance values.  

The corridor and study areas are oriented towards the solar south east.  Low level sun angles in the morning and early 

afternoon may pose problems for students working at the computers in this area.   

 

ASRAE 90.1-2007 

Lighting Power Density for the café and lounge space is assumed to fall under one of the following classes: 

 

 Study Area:  1.2 W/ft
2
 

 Corridor:  0.5 W/ft
2
 

 

*The study area is assumed to be a “Lounge/Recreational” space by ASHRAE 90.1 definition. 
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Applicable Drawings 

 

 

 

 

 

 

 

Figure 26: Corridor/Study Area Floor Plan. 

Figure 27: Corridor/Study Area Lighting Plan. 

Figure 28: Corridor/Study Area Finish Floor Plan. 
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Fixture Cut Sheets 

See Appendix pages for the following specific fixture cut sheets: 

  

DC-1 

DC-1A 

DC-4-d1 

EL-5 

NF-1 

 

NF-1B-d1 

NF-5 

 

NF-5-d1 

NF-10 

  

Existing Conditions Verification 

The following section contains an evaluation of the existing lighting design for three spaces: a third floor seminar room, 

third floor café/lounge area, and the third floor corridor/study area. The spaces were evaluated in AGi32 to determine 

horizontal and vertical illuminance values.  

Seminar Room 

Seminar Room 

Surface Reflectance Value Transmittance Value 

Gypsum Ceiling 0.86   

ACT Ceiling 0.78   

Door Glazing   0.5 

Door**  0.5   

Door Trim** 0.5   

Floor** 0.13   

Floor Molding** 0.3   

Shelving** 0.5   

Wall 0.76   

Wall Paneling 0.23   

**Values from AGi32 swatches for similar materials 

 

 

Light Loss Factors - Seminar Rom 

Fixture Type LDD LLD RSDD BF Total LLF 

DC-1A 0.93 0.84 0.95 0.98 0.73 

DC-4d1 0.93 0.84 0.95 1.00 0.74 

NF-1Bd1 0.93 0.94 0.95 1.00 0.83 

*LDD calculated from new IESNA guidelines for Clean 

Environment based on 12 month cleaning interval. 

 

 

 

Table 7: Surface reflectance/transmittance values 

Table 8: Light Loss Factors 

Light Loss Factor
1
 Sample Calculations for DC-1A 

Luminaire Dirt Depreciation 

 12 month cleaning interval 

 W curve for Direct Fixture = .93 

Lamp Lumen Depreciation 

 = (Mean Lumens/Initial Lumens) 

 = (2690/3200) 

 = .84 

Room Surface Dirt Depreciation 

 RCR = (5H x (W + L)) / (L x W) 

 RCR = 5(10) x (18.5 + 42.5)) / (42.5 x 18.5) 

 RCR = 3.88 

 Direct Curve = .95 

Ballast Factor 

 Advance Transformer Ballast = .98 

Total Light Loss Factor 

 = (LDD x LLD x RSDD x BF) 

 = (0.93 x 0.84 x 0.95 x 0.98) 

 = 0.73 
 

 

 

1 
IESNA Chapter 9 
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Figure 29: AGi32 Plan Renderings. 
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Figure 30: AGi32 Illuminance Contour Lines. 
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Figure 32
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Figure 31: AGi32 Perspective Rendering. 

Figure 32: AGi32 Perspective Pseudo Rendering. 
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Seminar Room - Work Plane Horizontal Illuminance 

 Max Illuminance 111fc Minimum Illuminance 26.8fc 

Max/Min 4.14 Avg./Min 2.76 

  

 

Seminar Room 

  Design Criteria Actual Values 

Meeting Tasks 

  30fc Horizontal 74fc 

  5fc Vertical 26.16fc 

Video Conferencing 

  50fc Horizontal 74fc 

  30fc Vertical 26.16fc 

 

 

Lighting Power Density 

Seminar Room - LPD 

 Fixture Type Number of Fixtures Watts/Fixture Watts 

 DC-1A 4 36 144 

 DC-4d1* 12 37.5 450 

 NF-1Bd1 18 67 1206 

 *2 fixtures per ballast 

 

1800 = Total Watts 
 

 

Total Area = 837 

 

   

2.15 = Watts/ft
2
 

 

Lighting Power Density 

Space ASHRAE 90.1 Allowable Actual 

Seminar Room 

Conference 

Room 1.3W/ft
2
 2.15W/ft

2
 

 

 

 

 

 

Seminar Room -4' Vertical Illuminance 

Max Illuminance 38.2fc Minimum Illuminance 11.4fc 

Max/Min 3.35 Avg./Min 2.29 

Table 9: Horizontal Illuminance Table 10: Vertical Illuminance 

Table 11: IESNA Value Comparisons 

Table 12: LPD Calculations 

Table 13: ASHRAE 90.1 LPD Comparisons 
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Critique 

The lighting design for the seminar room in Millennium Science Complex although aesthetically pleasing exceeds most 

IESNA criteria. The horizontal illuminance levels in the space are more than double the required levels at maximum output. 

The vertical illuminance levels are well above meeting task requirements, but much closer to those required for video 

conferencing. The lighting design also fails to meet maximum lighting power density requirements of ASHRAE 90.1, the 

allowable W/ft
2
 is 1.3 and the actual is 2.15W/ft

2
. 

The lighting design does meet considerations for a multiuse space. The open space has a uniform illuminance level, 

although too high. The all-direct system may create issues regarding glare with VDT. The location of the luminaires works 

well aesthetically, along with providing light to the proper areas of the room for the room’s range of tasks. The lighting 

levels can be reduced by dimming the linear fluorescent fixtures in the center of each seminar room which helps provide a 

flexible lighting design that can adapt to different tasks.  

 

Café/Common Area 

Common Area 

Surface Reflectance Value Transmittance Value 

Gypsum Ceiling 0.86   

ACT Ceiling 0.78   

Cooler** 0.1   

Door Glazing   0.5 

Door  ** 0.5   

Door Trim** 0.5   

Exterior Glazing   0.7 

Floor 0.5   

Kitchen Floor 0.5   

Mullions 0.55   

Table** 0.5   

Walls 0.76   

**Values from AGi32 swatches for similar materials 

 

Light Loss Factors - Common Area 

Fixture Type LDD LLD RSDD BF Total LLF 

DC-1A 0.93 0.84 0.96 0.98 0.74 

NF-5** 0.93 0.94 0.96 0.88 0.74 

NF-5d1 0.93 0.94 0.96 1.00 0.84 

NF-10** 0.93 0.94 0.96 0.88 0.74 

PC-1 0.84 0.94 0.96 0.98 0.74 

*LDD calculated from new IESNA guidelines for Clean 

Environment based on 12 month cleaning interval. 

**Specs call for min ballast factor > .9 for T8 fixtures 

 

Light Loss Factor
1
 Sample Calculations for NF-5 

Luminaire Dirt Depreciation 

 12 month cleaning interval 

 W curve for Direct Fixture = .93 

Lamp Lumen Depreciation 

 = (Mean Lumens/Initial Lumens) 

 = (2827/3007) 

 = .94 

Room Surface Dirt Depreciation 

 RCR = (5H x (W + L)) / (L x W) 

 RCR = 5(11) x (45+ 60)) / (60 x 45) 

 RCR = 2.14 

 Direct Curve = .96 

Ballast Factor 

 Advance Transformer Ballast = .88 

Total Light Loss Factor 

 = (LDD x LLD x RSDD x BF) 

 = (0.93 x 0.94 x 0.96 x 0.88) 

 = 0.74 
 

 

 

1 
IESNA Chapter 9 

Table 14: Surface reflectance/transmittance Values 

Table 15: Light Loss Factors 
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Figure 33: AGi32 Plan Rendering. 
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Figure 34: AGi32 Illuminance Contour Lines. 
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Common Area - Work Plane Horizontal Illuminance

Max Illuminance 42.6fc  Minimum Illum

Max/Min  2.52 Avg./Min

 

Common Area 

  Design Criteria Actual Values

Food Courts 

  30fc Horizontal 

  3fc Vertical 

Dinning 

  10fc Horizontal 

  3 fc Vertical 

Food Displays 

  50fc Horizontal 

 

 

 

 

 

 

 

 

Figure 35

Table 16: Horizontal Illuminance

Table 18: IESNA Value Comparisons
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Work Plane Horizontal Illuminance 

Minimum Illuminance 16.9fc  

Avg./Min 2.08 

Actual Values 

35fc 

17.75fc 

35fc 

17.75 

35fc 

Common Area -4' Vertical Illuminance

Max Illuminance 25fc  Minimum Illum

Max/Min 3.97  

Figure 35: AGi32 Perspective Rendering. 

Horizontal Illuminance Table 17: Vertical Illuminance

IESNA Value Comparisons 

Existing Systems Confirmation & Modeling 

October 4
th

, 2010 

 

CHRISTOPHER RUSSELL 

 

4' Vertical Illuminance 

Minimum Illuminance 6.3fc  

Avg./Min  2.82 

Vertical Illuminance 
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Lighting Power Density 

Common Area - LPD 

Fixture Type Number of Fixtures Watts/Fixture Total Watts 

NF-5 33 59 1947 

NF-5d1 48 67 3216 

NF-10 5 59 295 

PC-1 3 36 108 

 

5566 

= Total 

Watts 

Total Area = 3021 

1.84 = Watts/ft
2
 

 

Lighting Power Density 

Space ASHRAE 90.1 Allowable Actual 

Café/Commons 

Dining Area 1.3W/ft
2
 

1.84W/ft
2
 

Food Preparation 1.3W/ft
2
 

 

 

Critique 

The lighting design for the café/common area is once again aesthetically pleasing. The space once again exceeds most 

IESNA criteria. The horizontal illuminance levels are slightly higher than the recommended values. The vertical illuminance 

levels are high, and then there is not enough light for the food displays. The lighting design fails to meet maximum lighting 

power density requirements of ASHRAE 90.1 – the allowable W/ft
2
 is 1.3 and the actual is 1.84W/ft

2
. 

The space utilizes linear strips of light and provides a good uniformity throughout the space. The direct component may 

create glare issues not only with personal computers, but also with video walls located within the space. The café/common 

area also utilizes natural light. This is achieved through motorized shades and dimmable fixtures. The use of natural light 

helps to enhance the occupant’s perception of the space.  

 

 

 

 

 

 

 

Table 19: LPD Calculations 

Table 20: ASHRAE 90.1 LPD Comparisons 
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Corridor/Study Area 

Corridor/Study Area 

Surface Reflectance Value Transmittance Value 

ACT Ceiling 0.76   

Carpet 0.13   

Cubicles** 0.22   

Door** 0.5   

Exterior Glazing   0.7 

VCT Floor** 0.88   

Walls 0.76   

**Values from AGi32 swatches for similar materials 

 

 

Light Loss Factors - Corridor/Study Area 

Fixture Type LDD LLD 

RSD

D BF Total LLF 

NF-1  0.93 0.94 0.95 0.88 0.73 

NF-1Bd1 0.93 0.94 0.95 1.00 0.83 

*LDD calculated from new IESNA guidelines for Clean 

Environment based on 12 month cleaning interval 

 

 

 

AGi32 

 

 

 

Light Loss Factor
1
 Sample Calculations for NF-1 

Luminaire Dirt Depreciation 

 12 month cleaning interval 

 W curve for Direct Fixture = .93 

Lamp Lumen Depreciation 

 = (Mean Lumens/Initial Lumens) 

 = (2827/3007) 

 = .94 

Room Surface Dirt Depreciation 

 RCR = (5H x (W + L)) / (L x W) 

 RCR = 5(11) x (20+ 54)) / (54 x 20) 

 RCR = 3.8 

 Direct Curve = .95 

Ballast Factor 

 Advance Transformer Ballast = .88 

Total Light Loss Factor 

 = (LDD x LLD x RSDD x BF) 

 = (0.93 x 0.94 x 0.95 x 0.88) 

 = 0.73 
 

 

 

1 
IESNA Chapter 9 

Table 21: Surface Reflectance Values 

Table 22: Light Loss Factors 

Figure 36: AGi32 Plan Rendering. 
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Student Study Area  - Work Plane Horizontal Illuminance 

Max Illuminance 63.9fc Minimum Illuminance 1.9fc 

Max/Min 33.63 Avg./Min 2.93 

 

Student Area Corridor - Work Plane Horizontal Illuminance 

Max Illumiance 40.7fc Minimum Illumance 22.7fc 

Max/Min 1.79 Avg./Min 1.54 

 

Student Area 

  Design Criteria Actual Values 

Study Areas 

  30-50fc Horizontal 42.93fc 

  3fc Vertical 18.64fc 

Corridors 

  5fc Horizontal 35fc 

 

 

 

 

 

 

 

 

 

Common Area -4' Vertical Illuminance 

Max Illuminance 25fc Minimum Illuminance 6.3fc 

Max/Min 3.97 Avg./Min 2.82 

Student Area Corridor -4' Vertical Illuminance 

Max Illuminance 29.2fc Minimum Illuminance 7.6fc 

Max/Min 3.84 Avg./Min 1.54 

Figure 37: AGi32 Perspective Rendering. 

Table 23: Horizontal Illuminance Table 24: Vertical Illuminance 

Table 25: Horizontal Illuminance Table 26: Vertical Illuminance 

Table 27: IESNA Value Comparisons 
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Lighting Power Density 

Student Area - Corridor 

 Fixture 

Type 

Number of 

Fixtures Watts/Fixture 

Total 

Watts 

 NF-1B 5 59 295 

 
 

  

295 

= Total 

Watts 

 

Total Area = 380 

  

   

0.78 = Watts/ft
2
 

Student Area - Study Area 

 Fixture 

Type 

Number of 

Fixtures Watts/Fixture 

Total 

Watts 

 NF-1Bd1 15 67 1005 

 
 

  

1005 

= Total 

Watts 

  

Total Area = 813 

 

   

1.24 = Watts/ft
2
 

 

Lighting Power Density 

Space ASHRAE 90.1 Allowable Actual 

Student Area 

Corridor 0.5W/ft
2
 0.78W/ft

2
 

Study Area 1.2W/ft
3
 1.24W/ft

3
 

 

 

   

Critique 

The lighting design for the corridor/study areas utilizes rows linear fluorescent fixtures over study areas. The space exceeds 

most IESNA criteria. The study area is well designed where the horizontal illuminance falls within the recommended range.  

The vertical illuminance levels are higher than the recommended values.  The lighting design fails to meet maximum lighting 

power density requirements of ASHRAE 90.1, the allowable W/ft
2
 is 0.5 and the actual is 0.78W/ft

2 
for the corridor, and the 

allowable W/ft
2
 is 1.2 and the actual is 1.24W/ft

2 
for the study area. 

The space utilizes linear fixtures and provides a good uniformity throughout the study space. The direct component may 

create glare issues with personal computers. The spill light from the study area into the corridor breaks up the uniformity of 

the corridor. This study area utilizes natural light by using shades and dimmable fixtures.  

 

 

 

Table 28: LPD Calculations 

Table 29: LPD Calculations 

Table 30: ASHRAE 90.1 LPD Comparisons 
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Daylight Study 

Daylighting was considered in the architectural and electrical design of the Millennium Science Complex. The architectural 

daylighting features of the building are large over hangs on at each end of both wings (Figure 38), and a continuous 

louvered overhang around entire perimeter of the building (Figure 39). The architect also chose to use both manual and 

motorized shades on the exterior glazing. The common spaces make use of motorized shades, where the private offices 

utilize manual shades. In the Material Science wing, the private offices have upper glazing on the wall in an attempt to 

provide natural light into the corridors.  

Electrically, common spaces use luminaires with dimming ballasts. These luminaires are tied into daylight sensors which will 

decrease electric light output in the spaces accordingly. Private offices utilize daylighting based on occupant preferences; 

the occupant chooses when the shades are used, and also when lights should be utilized. 

 

Figure 38: Section of Large Overhangs 
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Figure 39: Section of Continuous Louvered Overhang. 
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Office Daylighting Analysis 

This section includes a Daysim analysis of a typical private office containing only the continuous louvered overhang. The 

analysis includes Daylight Autonomy and Continuous Daylight Autonomy for each the North, South, East, and West facing 

façade at 30fc and above.  

Office 

Surface Reflectance Value Transmittance Value 

Gypsum Ceiling 0.86   

ACT Ceiling 0.76   

Door 0.5   

Door Trim 0.5   

Exterior Glazing   0.7 

Floor 0.13   

Mullions 0.55   

Interior Glazing   0.5 

Shade   0.1 

Walls 0.76   

**Values from AGi32 swatches for similar materials 

 

Daysim Results  

The following are sample results from Daysim for the North Façade (other facades can be found in the appendix). 

 

Table 31: Surface reflectance/transmittance values. 

Figure 40: 30fc Daylight Autonomy – North Facade 
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Daylight Analysis 

The daylighting system is effective in private offices; the space receives 30fc of daylighting approximately 70 percent of the 

time. The system in the office is fully dependent on occupant preference; therefore it’s difficult to determine if the system 

would be operated optimally to maximize energy savings. The integration of automatic shades along with dimming in the 

private offices would increase energy savings, but they payback period may be too large.  

Although from the Daysim models the system appears to work very well for the private offices there are several areas that 

could be improved. By implementing façade specific overhangs and light shelves energy savings could be greatly improved. 

Also in order to prevent glare issues involved with excessive direct sunlight vertical shading could be utilized on the east and 

west facing facades. The overall daylighting system for the Millennium Science Complex appears to be based more on 

aesthetics of the façade than true performance of the system.  

 

 

 

 

 

 

 

Figure 41: 30fc Continuous Daylight Autonomy – North Facade 
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Assigning Design Criteria in RevitMEP 

Now that design criteria has been examined in previous sections, this section of Technical Assignment I examines how 

lighting design criteria can be entered into BIM software, such as Revit MEP.  Platforms under examination are AutoDesk 

Revit MEP 2011 and Autodesk Revit Architecture 2011.  Several topics will be examined including the following: 

 

Entering Material Properties 

 Setting Design Criteria 

 Calculation Process in Revit MEP  

Entering Material Properties 

Professionals who have used platforms of AutoDesk Revit are usually familiar with the materials editing process, but not to 

the level of detail that can be fully achieved with the programs.  With respect to lighting design, the generic material types 

in Revit MEP simply are not enough to provide detailed renderings of spaces, which keep lighting design out of BIM.  

Embedded within the material properties of Revit Architecture are custom materials.  In order to appropriately model 

surfaces such as “painted gypsum wall board with [manufacturer] cool gray paint,” the designer should use a custom wall. 

 

When going deeper into the wall construction and materials, the user will notice that there is not much room for 

customization in the generic Revit material types.  For example, the standard gypsum wall board acts like a painted surface 

(Figure 42).  There are pre-loaded properties of finishes in the following combinations of color, finish, and application: 

 

Color 

Customizable 

Finish 

Flat/Matte 

Eggshell 

Platinum 

Pearl 

Semi-gloss 

Gloss 

Application 

Brush 

Roller 

Spray 

 

 
Figure 42: Material Properties - Finishes 
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Each of these finishes and applications has properties of reflectance, specularity, roughness, etc. that cannot be accessed by 

the designer.  A good way to make the surface somewhat custom to the design is to begin with a “Generic” material and 

adjust colors and reflectivity (Figure 43). 

 

 

 

These properties, however, are not exactly the inputs lighting designers wish to be able to control.  The direct reflectivity 

and oblique reflectivity are defined by Revit Architecture as follows: 

 

Direct Reflectivity:  Measurement of how much light the material reflects when the surface is directly facing the 

camera. Enter a value between 0 (no reflections) and 1 (maximum reflections). 

 

Oblique Reflectivity:  Measurement of how much light the material reflects when the surface is at an angle to the 

camera. Enter a value between 0 (no reflections) and 1 (maximum reflections). 

 

This means that designers must perform a calculation to find the relative reflectivity of their surfaces, or guess and hope 

that their inputs are somewhat accurate.  On the positive end, there are materials that do have relative inputs.  Glass types 

allow the designer to input reflectance and number of sheets in the panel.  Glass types do not, however, allow for 

specification of transmittance.  Without usable inputs such as reflectance, instead of reflectivity, and transmittance, instead 

of transparency, lighting design in platforms of Revit is simply too time consuming and not worth the input relative to 

programs such as AGI32.   

 

 

 

 

 

 

 

Figure 43: Material Properties – Custom Finishes 
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Setting Design Criteria 

One of the largest challenges of lighting designers is establishing appropriate design criteria for spaces.  The discussion up 

to this section has been design criteria for three spaces in the Millennium Science Complex.  With the advent of Building 

Information Modeling, lighting design has an opportunity to merge into a larger world than lighting software.  In its current 

state, building information modeling lacks in ultimate usefulness of design criteria such as design illuminance and other 

measurable quantities such as uniformity gradient, coefficient of variance, and luminance ratios.  However, this observation 

is only applicable to Revit MEP 2011 as it is the primary software for IPD/BIM Thesis 2010-2011. 

 

Revit MEP allows for specialized space criteria once a schedule is created.  It is possible to add custom parameters, but it is 

not possible to edit pre-loaded templates (Figure 44).  Other information, such as power densities (similar to ASHRAE 90.1) 

is already embedded into space types.  It is possible to add custom parameters through schedules (Figure 45).   

 

 
 

 

 
 Figure 45: Parameter Properties 

Figure 44: Space Type 
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For the inputs above, the parameter “IES Design Illuminance” will appear under the “Electrical – Lighting” properties of the 

space and be in “Illuminance” parameters (i.e. footcandles).  Now that this parameter has been created, each space can be 

edited to have its IES recommended illumination value within its properties.  These new parameters can be drawn out of 

the BIM model in a schedule, but are arbitrary to space type.  Not being associated with a pre-specified space type creates a 

labor-intensive chore to assign design criteria to spaces. 

 

If IES values and parameters can be associated in the base space types, then it will be possible to have a visual check on 

initial space design compliance.  Discussed in the next section will be how Revit calculates average illuminance values and 

their comparison to actual hand calculations. 

 

 

Calculation Process Revit MEP 

Embedded in space types as discussed in “Setting Design Criteria” of this document are calculated statistics applicable to 

lighting design.  Parameters for these calculations include: 

 

Variable Inputs 

Lighting Calculation Workplane 

Ceiling Reflectance 

Wall Reflectance 

Floor Reflectance 

Outputs 

Average Estimated Illumination (AEI) 

Room Cavity Ratio (RCR) 

 
These inputs are separate from the “reflectivity” parameters discussed in the previous topic.  The reflectances in this topic 

are applied to the space.  The space is essentially an imaginary box that fills a room to its extents.  The reflectance values 

apply to the ceiling, walls, and floor of the space box and are not associated with the materials in the room whatsoever.  

Each reflectance can be thought of as an area average for the entire area it is analogous to in the space. 

 

The room cavity ratio is automatically calculated from the “lighting calculation workplane” and the mounting height of the 

luminaire.  All calculations are used in a basic Lumen Method for the space.  This inherently cannot take criteria such as 

vertical illuminance, actual uniformity, or luminance ratios as discussed in the last topic.  Other inputs are available that 

affect the calculation such as customizable light loss factors and initial intensity (by efficacy, flux, luminous intensity, or 

illuminance at a distance).  The image from Revit MEP’s help site below shows these inputs (Figures 46 and 47).  These all 

are combined into a total light loss factor for the calculation.   

 

 

Figure 46: Initial Intensity 
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Revit’s calculation process incorporates all of the input factors from each luminaire and adds them individually.  Regardless 

of luminaire position, orientation, and distribution, a simple addition of flux is the only equation used to calculate total 

illuminance: 

 

��� =  � ��	
�� 
� ������
�
���


�

���
 

 

The quantity of lumens at the work plane is a peculiar calculation also.  It is a product of the “initial intensity” from the 

properties seen in the image above, total light loss factors, and the coefficient of utilization of the luminaire.  It is unclear in 

the Revit MEP help page how the coefficient of utilization is actually calculated and used and CU does not appear in an 

output in the properties box of a space.   What the total calculation boils down to is the following: 

 

��� =  � (�� ∗ ��� ∗ ��)���
 
 ��


�

���
 

 Where:   II = Initial Intensity in lumens   LLF = total light loss factors   CU = Coefficient of Utilization  
As the equation turns out, room reflectance values should have direct bearing on the average estimated illumination of the 

space, as should the task plane height.  In reality, the user cannot determine how CU and RCR are used in these 

calculations.  In normal lighting calculations, a room cavity ratio, wall reflectance, and ceiling cavity reflectance are used to 

interpolate on a chart for the luminaire.  In the example below (Figure 48), reflectance values are changed from 

ceiling/wall/floor of 0.8/0.6/0.2 (standard) to other values. 

 

 

 

Figure 47: Light Loss Factors 
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Notice the inconsistent change in the calculated illuminance and RCR relative to the given equation.  If this calculation were 

a true Lumen Method, the equations would depend on CU as in the IESNA Handbook shown here: 
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Upon examining luminaires and spaces, it is possible that the “Room Cavity Ratio” report in the properties dialog is actually 

a product of RCR and CU.  Upon further investigation, this is not true.  If reflectances are changed in a space, the coefficient 

of utilization is automatically changed per luminaire, provided that the “Calculate Coefficient of Utilization” box is checked 

in the luminaire properties.  Using flux transfer, a coefficient of utilization can be obtained that is similar to the value 

calculated in Revit MEP: 

 

D −1 ?���GH ?���GI?H�HG� −1 ?H�HGI?I�IG� ?I�IGH (?I�IGI) − 1J DK�KHKI
J = D−KL�−KLH−KLI

J 

 

�� =  KM@ ∗ �M@<NOPQ ∗ ?M@  

 

 

 

 

 

 

Figure 48: Changing Reflectance Values 



Penn State-Millennium Science Complex  Existing Systems Confirmation & Modeling 

IPD/BIM Thesis  October 4
th

, 2010 

 

 Page 47 of 78  

JASON BROGNANO  MICHAEL LUCAS CHRISTOPHER RUSSELL 

Using the flux balance method, this room has a coefficient of utilization of 0.507 as opposed to a Revit MEP calculated value 

of 0.518.  “Room Cavity Ratio” in Revit MEP is still unclear as to how to achieve this value.  For the same room, Revit MEP’s 

output RCR has a value of 5.320.  The actual RCR as calculated by the IESNA Handbook has a value of 5.698.  When hand-

calculated RCR and CU are combined in the Lumen Method equation discussed previously, this room should be calculated 

to be between 24.80 fc and 30.03 fc depending upon efficiency of the light fixture.  Revit MEP calculates the average 

estimated illumination for this space to be 24.95 fc, which is analogous to an efficiency of 72.7% in the Lumen Method 

calculation. 

 

In conclusion, Revit MEP’s calculation of “average estimated illuminance” can be a good starting point for lighting design, 

but is not clear enough communicating how these values are calculated.  If a more extensive demonstration of how Revit 

MEP calculates average estimated illuminance can be written into the program, there could be more use for lighting design 

estimation in Revit. 
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Figure B: Door Types in Tech 1 Spaces 
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ASHRAE 90.1-2007 
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IESNA Ninth Edition 

 

IESNA Handbook Illuminance Categories 
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IESNA Handbook Chapter 11: Lighting for Office Buildings 
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IESNA Handbook Chapter 11:  Office Lighting 
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IESNA Handbook Chapter 11:  Office Lighting 
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IESNA Handbook Chapter 13:  Hospitality Facility Lighting 
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IESNA Handbook Chapter 13:  Hospitality Facility Lighting 

IESNA Handbook Lighting Design Guide 
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Fixture Cut Sheets 
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Additional Daysim Information 

South Façade  

 

 

 

Figure C: 30fc Daylight Autonomy – South Façade  

Figure D: 30fc Continuous Daylight Autonomy – South Façade  
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East Façade  

 

 

 

 

Figure C: 30fc Daylight Autonomy – East Façade  

Figure E: 30fc Continuous Daylight Autonomy – East Façade  
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West Façade  

 

 

 

Figure F: 30fc Daylight Autonomy – West Façade  

Figure G: 30fc Continuous Daylight Autonomy – West Façade  


