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Description Location Manufacturer Watts Lamping Catalog No. Images 

A 

4' nominal length, 4" x 5" profile LED up/down pendant 

with standard diffuse acrylic panels, 0-10V dimming 

Driver, earthquake compliant mounting options, Part of 

the G-Beam series, stainless steel connections 

Open Offices Gammalux 66.7W 3500K LED 
GB45B-1/1SOLED35-120V-DIM-4'-SEQ12"-

APL/ASL-WSG 

       

B 

4.5" x 4.5" square recessed LED downlight with  

dimming capabilities, to be installed in gypsum board 

ceiling finishes 

Print Stations, Elevator 

Lobbies 
Lightolier 8.7W 3500K LED C4X4L05-DL-35K-CL-W 

 

C 

4.5" Diameter round recessed LED downlight with 

dimming capabilities and a flangeless mounting option to 

be installed in gypsum board ceiling finishes 

Offices, Executive 

Offices, Conference 

Rooms 

Lightolier 8.7W 3500K LED C4L05-DL-35K-CL-FT 

 

D 

4' Radius recessed linear T5 fluorescent fixture with 

dimming ballast and mounting option to be installed in 

acoustic ceiling tiles 

Break Room Winona 21W 
(1) 36" F21 T5 Mini Bi-

Pin Fluorescent 
6200-RS-LC-4R-120V-OAF-SGW-DIM 

 

D-1 

4' Radius recessed linear T5 fluorescent fixture with 

dimming ballast and mounting option to be installed 

(mud-in) in gypsum board ceiling finishes 

Offices, Executive 

Offices, Reception, 

Conference Rooms 

Winona 21W 
(1) 36" F21 T5 Mini Bi-

Pin Fluorescent 
6200-RS-HCMD-4R-120V-OAF-SGW-DIM 

 

D-2 

6' Radius recessed linear T5 fluorescent fixture with 

dimming ballast and mounting option to be installed 

(mud-in) in gypsum board ceiling finishes 

Reception Winona 48W 
(2) 24" F24 T5HO Mini 

Bi-Pin Fluorescent 
6200-RS-HCMD-6R-120V-OAF-SGW-DIM 

 

D-3 

3' Long recessed linear T5 fluorescent fixture with 

dimmin ballast and mounting option to be installed 

(mud-in) in gypsum board ceiling finishes 

Reception, Conference 

Rooms 
Winona 21W 

(1) 36" F21 T5 Mini Bi-

Pin Fluorescent 
6200-ST-HCMD-3L-120V-OAF-SGW-DIM 

 

E 
5' Diameter circular luminous pendant with remote driver 

located in accessible location 
Meeting Room Delray 219W 3500K LED 6725-S-w35-1-BDIM-W 

 

F 

8' Pendant mounted linear T5HO fixture with radiused 

parabolic semi-specular baffle and integrated occupancy 

sensor 

Library Litecontrol 48W 
(2) 48" F24 T5HO Mini 

Bi-Pin Fluorescent 
P-ID-59M28T5HO-PBSS-TCMW-DIM 
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G 
Surface mounted LED strip light with mountin track and 

remote driver located in accessible location 
Elevator Lobby LEDLinear 3W/ft 3700K LED VarioLED-Flex-VENUS-W37/[length] TV IP68 

 

H 

2' Nominal length, Asymetric,semi-recessed linear LED 

wall washer with mounting option to be installed in 

gypsum board ceiling finishes 

Reception Elliptipar 16W 4000K LED S215-J214-T-02-1T-00-0-40-L3 

 

I  Not used           
 

J 

Modular, linear LED fixture to be mounted in cove, with 

Mounting channel and remote dimming driver located in 

nearby accessible location 

Conference Rooms Tokistar 2.16W/ft 3000K LED AV-2.4-LIW-MC 

 

K 

Column mounted, RGB color changing uplights with 

dimming capabilities, DMX controls, and visor accessory 

to reduce glare 

Lower/Upper Lobby Lumenpulse 14W RGB LED LBS-120-RGB-VN-BK-SK 

 

L 

7" Diameter round recessed LED downlight with 

dimming capabilities and a flangeless mounting option to 

be installed in gypsum board ceiling finishes 

Lower/Upper Lobby Lightolier 27W 3000K LED C7L1520DL-30K-M-CCL-FT 

 

L-1 

7" Diameter round recessed LED wall washer with 

dimming capabilities and a flangeless mounting option to 

be installed in gypsum board ceiling finishes 

Lower/Upper Lobby Lightolier 27W 3000K LED C7L1520LW-30K-CCL-FT 

 

M-1 
5' Diameter circular luminous-ring pendant with remote 

driver  
Lobby Staircase Delray Lighting 72W RGB LED 6705-S-SQ-1-BDIM-RGB 

 

M-2 
5' Diameter circular luminous-ring pendant with remote 

driver  
Lobby Staircase Delray Lighting 72W RGB LED 6805-S-SQ-1-BDIM-RGB 

 

N 

12' Radius recessed linear T5 fluorescent fixture with 

dimming ballast and mounting option to be installed 

(mud-in) in gypsum board ceiling finishes 

Upper Lobby Winona 42w 
(2) 36" F21 T5 Mini Bi-

Pin Fluorescent 
6200-FC-HCMD-24D-OAF-SGW-DIM 
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This page contains graphics from AGI, the calculation software we 

used to determine how well our lighting system performed. To the 

right is a plan view of the lower lobby, staircase and upper lobby, with 

colored lines to illustrate the amount of light in each area. Below are 

two pseudo-color renderings, with representative gradient to illustrate 

the light levels on each surface.  

 

One concern with lighting the lobby was how the 

lighting design interacts with the LED display. As seen 

in the renderings below, and the results found in the 

table, we managed to keep the spill light on the screen to 

a minimum, thus maximizing it’s effect. This was 

accomplished by utilizing 

medium degree recessed 

LED downlights, which 

were able to throw light 

onto the floor where it 

was needed, but whose 

distribution was tight 

enough that it did not 

spill onto the vertical 

core walls.  

  

Floor 

Illuminance 
Vertical 

Illuminance 

on LED screen 

(Footcandles)  

Avg:Min 
LPD 

  
(Footcandles) 

W/ft
2
 

  

    

Lower 

Lobby 

Target 10 >5 1.5 0.9 

Designed  12.4  3.37 1.8 0.48 

Staircase 
Target 10 - 1.5 - 

Designed  11.8 - 1.6 - 

Upper 

Lobby 

Target 10 - 1.5 0.9 

Designed 9.22  -  1.68 0.51 

Lower Lobby and core walls Lobby Staircase 

Lower Lobby, Staircase and Upper lobby 
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Anxilarry 

Spaces 

 

Floor 

Illuminance 

Desk 

Illuminance 

Vertical 

Illuminance on 

Bookshelves 
Avg:Min 

LPD 

  

(Footcandles) (Footcandles) (Footcandles) W/ft
2
 

Break Room 
Target 10 - - 2 1.23 

Designed  18.3 - -  2.82 0.67 

Library 
Target - - 15 - 1.71 

Designed - - 11.6 - 0.87 

Meeting 

Room 

Target 10 30 - 1.5 1.23 

Designed  9.74  19.66 - 1.16  0.85 

  

Avg. Floor 

Illuminance 

Avg. Desk 

Illuminance Avg:Min 
LPD 

  

(Footcandles) (Footcandles) W/ft
2
 

Elevator 

Lobby 

Target 5  -  1.5 0.64 

Designed  3.47  -  1.08 0.44 

Reception 
Target 10 50  2 0.9 

Designed  7.8  48.5  2.68 1.17 

  

Avg. Floor 

Illuminance 

Avg. Desk 

Illuminance Avg:Min  
LPD 

  

(Footcandles) (Footcandles) W/ft
2
 

Open 

Office 

Target  10 30   2 0.92 

Designed  15.3 29.2  2.9 0.51 

  

Avg. Floor 

Illuminance 

Avg. Desk 

Illuminance Avg:Min 
LPD 

  

(Footcandles) (Footcandles) W/ft
2
 

Perimeter 

Offices 

Target 10 30 1.5 1.1 

Designed 10.6   29.3 1.6 0.88 

Meeting Room and Library Elevator Lobby Perimeter Offices

  Meeting Room and Library 

Reception Area 

Open Offices, Perimeter Offices, and Ancillary Spaces 

Open Offices, Perimeter Offices, and Ancillary Spaces 
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The variable conference room lighting will have the ability to retain 4 preset 

controls as well as on/off switching and general dimming. We recommend the 

following presets, based on projected room usage and necessary light levels 

pertaining to those uses. 

The first and second pre-set scenes are for everyday use, and are meant to 

reduce unneeded power consumption. By reducing the number of fixtures on 

in scene 1, and reducing the power of selected fixtures in scene 2, the power 

used to accomplish low and medium level tasks is significantly reduced. 

The third scene, ‘High,’ is mean to be used for high level tasks, such as 

reading/writing fine print or viewing very detailed and miniscule drawings. 

This setting may also be used for groups of people over the age of 65, who 

may require more illumination to perform visual tasks. 

The final scene is for audio/visual presentations. These projection screen 

presentations, which often occur in office conference rooms such as these, 

rely on very little light hitting the projection screen to be seen clearly. There 

is still illumination on the table to allow for taking notes or glancing at 

documents, but the primary focus is on the presentation screen. 

Each of these scenes can be dimmed up or down depending on the user’s need 

by using the touchpad on the wall. The control scheme includes vacancy 

sensors (as required by 

California’s Title 24). They 

will turn off the lights when 

they sense no movement 

after a certain amount of 

time.

 
Name Purpose Luminaires Power 

1 LOW Everyday use, meetings C Fixtures at Table  100% 

2 MED. Low level reading/writing, conferences 
D-1, D-3 Fixtures 100% 

All C Fixtures 50% 

3 HIGH 
High level reading/writing that require task illumination for 

fine detail 
All C, D-1, D-3, J Fixtures 100% 

4 A / V Audio Visual presentations  
D-1, D-3 Fixtures 25% 

All J Fixtures 50% 

  

Floor Illuminance Table Illuminance 
Avg:Min 

Vertical 

Illuminance 
LPD 

  

(Footcandles) (Footcandles) (Footcandles) W/ft
2
 

  

1 2 3 4 1 2 3 4 1 2 3 4 1,2,3 4   

Conference Rooms 
Target 

5 10 15 3 15 30 40 5 1.5 1.5 1.5 2 - 3 1.23 

Designed 
7 11 22 7 18 24 37 6 1.3 1.2 1.3 1.3 - 3 1.57 

Low Setting Pseudo Color 

Medium Setting Rendering 

Medium Setting Pseudo Color 

High Setting Rendering 

High Setting Pseudo Color 

Audio/Visual Setting Rendering 

Audio/Visual Setting Pseudo 

Color 

Low Setting Rendering 

Wall-mounted dimming and preset scene control 
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The tables found on this page demonstrate a 

lighting power density calculation for the 

typical office floor and the lobby. Each 

luminaire and its wattage contribute to the 

calculation of the LPD of each space, 

measuring how many watts are being used 

per square foot of space.  

 The red color denotes the areas where our 

designed LPD exceeds our target. The 

remaining spaces are designed to less than 

what code allows. Because we are using the 

‘tradable watts’ from these other areas and 

the space by space method these designs are 

acceptable. 

The LPD’s in the rest of the building are 12-

66% better than what is allowed by code, 

which reduces the energy this building uses, 

contributing to our successful near net-zero 

design.  

 

 

*All target values based on allowances by ASHRAE 90.1 2010                  

Location Square Footage Luminaire Number Wattage Target* % Below Target

A 64 66.7 0.47

H 18 16 0.03

Print Stations 210 B 8 8.7 0.33 0.33 0.98 66%

514 Server Room 105 B 2 8.7 0.17 0.17 0.95 83%

Library 165 A 3 48 0.87 0.87 1.71 49%

Break Room 250 D 8 21 0.67 0.67 1.23 45%

Meeting Room 150 E 1 128 0.85 0.85 1.23 31%

C 4 8.7 0.35

D-1 3 21 0.63

C 4 8.7 0.29

D-1 3 21 0.53

C 7 8.7 0.30

D-1 5 21 0.53

C 3 8.7 0.31

D-1 2 21 0.49

C 4 8.7 0.35

D-1 3 21 0.63

C 4 8.7 0.35

D-1 3 21 0.63

C 7 8.7 0.30

D-1 5 21 0.53

C 4 8.7 0.29

D-1 3 21 0.53

C 4 8.7 0.32

D-1 3 21 0.57

C 4 8.7 0.32

D-1 3 21 0.57

D-1 11 21 0.37

D-2 7 48 0.54

D-3 1 21 0.03

H 9 16 0.23

G 48 3 0.35

C 4 8.7 0.08

C 7 8.7 0.21

D-1 8 21 0.58

D-3 4 48 0.66

J 16 2.16 0.12

C 7 8.7 0.21

D-1 8 21 0.58

D-3 4 48 0.66

J 16 2.16 0.12

-28%

-28%

48%

12%

27%

25%

28%

12%

12%

25%

27%

20%

20%

-30%

32%

1.11

0.9

0.64

1.23

1.23

1.11

1.11

1.11

1.11

1.11

0.98

1.11

1.11

1.11

1.11

LPD

0.89

1.17

0.44

1.57

1.57

0.98

0.98

0.83

0.82

0.89

0.51

0.98

0.82

0.83

0.80

110521 Office

520 Ofiice 110

Elevator Lobby 410

511 Executive Office 200

9000Open Office

120

120510 Office

100509 Office

518 Executive Office

85

100

100

200

517 Office

516 Office

512 Office

519 Office

Reception 625

290522 Conference Room

522 Conference Room 290

Location Square Footage Luminaire Number Wattage Target* % Below Target

K 17 14 0.03

L-1 17 27 0.07

L 55 27 0.21

M-1 8 72 0.08

M-2 8 72 0.08

K 8 14 0.06

L 5 27 0.07

L-1 8 27 0.11

N 24 21 0.27

G 48 3 0.35

C 4 8.7 0.08

46%

43%

32%

0.9

0.9

0.64

0.48

0.51

0.44

LPD

Elevator Lobby 410

Lower Lobby 6917

 Upper Lobby 1900
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Daylighting Zone Diagram 

[critical point denoted with circle] 

Example Daylight Illuminance Contour (lux) 

Our daylight harvesting system utilizes seven dimmed zones, shown above.   In order to estimate the amount of 

energy our daylight harvesting system would save, we analyzed illluminance data from 84 different hours in the year, 

and averaged the dimming level required for each zone.  Ultimately, we found that the average dimming level across 

all fixtures, and all operating hours throughout the year was 24%.  This level of dimming will reduce the electrical 

load of the fixtures by 60% or 383,000 kWhr/year. 

Our daylighting model includes roller shades placed inside the double façade, also controlled by a photosensor.  The 

shades have three settings: open, half-closed, and closed.  The shades are Insolroll’s Oasis 2700 Exterior Sun Shades.  

Importantly, the shades are waterproof, and will not deteriorate in the sometimes humid conditions inside the double-

façade.  Further, they have a 10% openness factor, allowing in a good deal of daylight even when they are in the 

closed position blocking direct glare from the sun.    

Sahara Fabric 

7% openness factor 
Oasis 2700 Exterior Sun Shade 

Non-Dimmed 

Non-Dimmed 
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Our team utilized Autodesk’s Ecotect Analysis software to 

analyze our photovoltaic array.  By modeling the site and 

surrounding buildings, we were able to calculate the average daily 

incident solar radiation on each of the panels, displayed below.  

Using this information, as well as the efficiency of our specified 

photovoltaic cells, we were able to calculate the annual energy 

output of our photovoltaic system, which is 149,808 kWhr.  

 

Ecotect model of 350 Mission site  

 

N 
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65 kW Capstone Microturbines 

Electrical Efficiency 29% 

 

Generation Capacity 627 kW 

Quantity 10 

 

Actual Capacity 650 kW 

   

Energy Production 

Generation Capacity 650 kW 

Operating Hours 1,560 hrs/yr 

Generated Power 1,014,000 kWh/yr 

Building Power Consumption 3,815,944 kWh/yr 

Electrical Capacity Met 27% 

 

Our combined heat-and-power system utilizes ten 65kW Capstone Microturbines, located in a mechanical room 

on the roof of the building.  In order to reduce transmission losses, the CHP system directly feeds the office 

loads on the top fifteen floors of 350 Mission (see E-106 Riser Diagram for details).   
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As per NFPA 72, our open office plan has been broken up into seven smaller 55’ x 55’ (or smaller) areas shown above.  

The design is such that each area contains at least one initiating device.  According to NFPA 72, this design requires the 

strobe devices to emit at least 150 cd of light.
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Our electrical design utilizes a 4000 amp GE AKD-20 switchgear, located in the building electrical room in the 

basement. The switchgear and generator (350 kVA Cummins TP-350-T-60) both service the building emergency 

loads through an automatic transfer switch and three distribution panels.  For more information about the electrical 

distribution system, see drawing E-106, the building Riser Diagram.   

Not shown in the rendering below is the Fire Alarm Control Panel (FACP), which is placed on the wall closest to the 

viewer.  See E-103 Lobby and Basement Electrical Plan and E-104 Typical Office Electrical Plan for more details 

about the fire alarm infrastructure.  
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General Notes: 
 
1.Pendant luminaires shall be mounted to be compliant with  
California seismic code requirements 
 

2.All enclosed offices to be equipped with single-pole  
dimming switches 
 

3.All dedicated receptacles to be on their own circuit  
(see E-106 panel schedule for breaker and wire sizing) 



1' 2' 4' 8' 16'
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Upper Lobby 

Staircase and M-1 and M-2 Luminaires glowing pink to match event for Breast Cancer      
Awareness being held in the lobby 

Staircase and M-1 and M-2 Luminaires glowing green to celebrate St. Patrick’s Day Staircase and M-1 and M-2 Luminaires glowing white for everyday use 

Exterior Rendering of Lobby as seen from the intersection of Mission St and Fremont St. This is the view  of the lobby/building that 
will be seen by the majority of the commuters who will exit the Transbay Terminal at this intersection. 

Type K:  RGB Color Changing uplight located on each column, 9’ AFF 

Type L: 7” Round aperture LED downlight 

Type N: 12’ Radius recessed T5 fluorescent ring 

Type M-1 and M-2: RGB Color Changing 5’ Diameter circular luminous ring LED pendant 

Interior rendering of the reception desk and elevator lobby to upper floors. 

 

Type L-1: 7” Round aperture LED wallwasher 
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Office LighƟng Layout  
and Renderings 

E‐102 

Ancillary Space: Library 

Ancillary Space: Meeting Room Ancillary Space: Break Room 

Elevator lobby: view from the elevators into the reception area 

Reception Area: view of the desk as seen by  a person seated in the waiting area. 

Conference Room: Control Scene for meetings, conferences 

Conference Room: Control Scene for audio/visual presentations 

 

 

 

 

 

  

 

Type H: Semi-recessed wall washer 

Type J: Linear LED strip for installation in a cove 

Type A: Linear pendant with connections 

Type F: Linear LED pendant 

Perimeter Offices as seen from the open offices Open Offices: a view from the reception area 

Type D-1: Recessed linear fluorescent curved fixture  Type C: 4” radius aperture downlight Type B: 4” square aperture downlight 

Type E: 5’ Radius LED ring pendant 



 

 

Electrical 
2014 Charles Pankow FoundaƟon An-
nual Architectural Engineering Student 

Design CompeƟƟon 

No.  DescripƟon  Date 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

AEI Team Number 
05‐2014 

Lobby and Basement  
Electrical Layout 

E-103 
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Office Electrical Layout 

E-104 
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Photovoltaic Layout 

E-105 

Mounting height: 10’ 
(typ) 

Mounted directly on roof  
(typ) 
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E-106 
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