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Introduction Location Princeton, NJ

Lighting Concept Size 99,585 sqft
Stories 4 + 1 basement
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Occupancy type A-3 Assembly
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MEDIUM ACTIVITY LZ2
Facade | E,= 60 lux

1]

Paths to Curb |E,= 7 lux

Atri u m l- { h!l-lll |lll-|ll
' [ Wit b e
| E,= 1.1 lux
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Canopied Entry | E,= 12.6 lux
E,=7.7 lux
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GROUNDS

Walkways < 10ft wide | 0.7 W/If

Walkways >= 10ft wide | 0.12 W/sqft
Pedestrian tunnels | 0.14 W/sgft

FACADE
Facade | 0.1 W/sqft

ENTRANCE
Main Entries| 10.8 W/sqft
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Percentage of
Floor Daylight Autonomy Points above 50% Continuous Daylight Autonomy  Useful Daylight Illuminance

40 lux
Lower
Level

First
Floor

63.14
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READING AREAS
Tables and Chairs | E,= 474 lux

E, =276 lux

CIRCULATION CORRIDOR

Public Adjacency Passageways

Atrium Passageway

E,= 90 lux

E, =71 lux
E,= 41 lux
E, = 28 lux

STAIRS
Typical | E,= 85 lux

E, = 26 lux
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ATRIUM
40 ft and above in height| 0.23 W/sqft

TRANSITION
Corridor| 0.66 W/sqft

LIBRARY
Stacks | 1.26 W/sqft
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BENEFITS OF THIS SYSTEM

Minimize energy losses
Flexible layout
Cheaper fixtures
Less supplemental equipment
Safer Installation
Less installation time
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DRAWBACKS OF THIS SYSTEM

\oltage drop issues
Additional transfer switches
Not an industry standard
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South Facade and Grounds APPENDIX

Iluminance Recommendations Light Loss Factors (P2)

Tluminance (lux)

LDD 0.85

EcoSystem One-Line

Task : — -Dirty Environment it
— Horizontal Vertical Open Unventilated Energi Sawr To additional
T Do EcoSystem Bus ballasts and
Apply to <=13% of building fagade 100 (max) LL]}-IJ month cleaning cycle Unit to 64 total)
Canopied Entry L C.EC
Medium Activity LZ2 -Imtial Lumens 6300 , — )
Eh@grads; Ev @5 AFG 10 6 = -Mean Lumens 5040 QS Link N - _L -
Paths to Curh 1 EcoS : N Dim Load EcoS EcoS
— — Total LLE: x coSystem : | on-Dim Loa coSystem coSystem
I A = 088 5 Ballast : . Ballast Ballast
{@erade; Ev@3' £ 4 1 @0 E E = e
_________________ al s
K GRAFIK Eye. QS . EcoSystem —___| EcoSystem .
N conitrol unit IR Receiver Bus Supply T@‘ Switching Daylight
h ,"I___ Occupancy POWGI’ MOdU|e Sensor
Power Allowances for Building Exteriors Light Loss Factors (WS1) ' Sensor

Wireless

QSE-CI-AP-D

1

Task Allowance LDD 0.85 | N

— Dirtv Eovi Raouter
Building Grounds &T;[E;Hﬂﬁ; (by others) ' Programming < .

-Walleways less than 10 ft : Sl _ Apple ' interface only Lighting Remote Wallstation
wide 0.7 Witinear foot Direct Indirect IPod touch, | needed for 0-10 V

-“r'-alk'ﬁ-'aﬁ-'s ].D f[ “."“i.lj-s or -1:'., mﬂ‘ﬂ[h CIWUIIE c‘r“ClE | .'PII'.'D"'{E' OI’I .'I'I:]-EI.G | ar-ld S‘.‘n‘itchiﬂg
sreater 0.14 Wift2 LD 0.86 : mdgne digital | model numbers

Pedestrian tuanels 0.15 Wit2 “Initial Lumens 1710 At Optional — — — —
Building Enirance B Mean Lumens ITD

P T .
Main entries 20 Wilinear foot of door width Toral LLE- 73

0.1 Wifi2 for each illuminated wall or surface of
205 Wilinear foot for each illuminanted wall or
Building Facade surface length

Wiring Diagram - Lutron Energi Savr Node

Wiring Diagram — Lutron XPJ Switching Control



Atrium

INluminance Recommendations

Illuminance (lux)

Task Horizontal Vertical
Reading Areas
-Tablez and Chairs
Eh @2" AFF; Ev @4'0" AFF 300 200

Circulation Cooridor

Avgr=02xtaskEh Avg>=02xtask

-Public Adjacency Passageways  of adjacent space, Ev of adjacent
Eh @floor, Ev @5'0" AFF min >= 10z space
Stairs

Typical
Eh @floor; Ev @3'0" AFF 50 30

Power Allowance

Space Type LPD, Wift2
Atrium
-Firzt 40 ft in height 0.03 per ft (height)
-height abowve 40 ft 0.02 per ft (height)
Corridor/Transition .66
Library Stacks 1.71

APPENDIX

Single Sensor to System

Lighting
control
system

Red (+20 - 24 V=)
Blue (signal)

Black (common)

S

-

Wiring Diagram - Lutron LOS C Series Occupancy Sensor

EcoSystem One-Line

To additional
EcoSySfem Bus ballasts and
modules (up
J I I I to 64 total)
EcoSystem L Non-Dim Load EcoSystem EcoSystem
Ballast : [ Ballast Ballast
EcoSystem | EcoSystem
IR Receiver Bus Supply* @ Switc}k;ing Daylight
,"I__ Occupancy POWGI’ MOdU|e Sensor
M- Sensor U
}\
Lighting Remote Wallstation

Wiring Diagram — Lutron XPJ Switching Control



Dual Bus System

FANCL. Ar-1-1 VUL LS LUol LUV NURMAL AfNEVY
SECTION: 10F2 PHASE & WIRE: 3PH 4w EMERGENCY EXISTING
LOCATICN:  ELEC RM 1071 MAIN (AMPS). 250A, M.C.B. CAIC RATING: 10
18T FLOOR POLES: 42
CKT| C.B. C.B. |CKT
NOTES NO. [ A TP DESCRIPTION DESCRIPTION = 17| no. NOTES
1 120 |1] REC.-EXTERIOR REC. - ROOMS 1066, 1067, 1068 21 2
3 |20 |1] REC.-COOLING TOWER 1078 PLUMBING ACTUATCORS 2017 4
5 |20 |1| REC.-LOADING 1069, RECYCLE 1070 REC. - CORRIDOR 1064, 1074 1] 6
7 |20 |1] REC.-PROCESSING WORK AREA 1050 REC - TV AND CAMERA - SEMINAR. 1060 2017 8
% |20|1] REC.-SEMINAR ROOM 1080 REC. - PROCESSING WORK AREA 1050 20 1] 10
11 |20 (1| FLOCR BOXES - SEMINAR RCOM 1060 REC. - PROCESSING WORK AREA 1050 201012
13 | 20 [1] TRANSFER FAN TF-1-1 PROJECTOR - SEMINAR 1060 2010 14
15 | 20 (1| REC.-PROCESSING WORK AREA 1050 INTERCCM SYSTEM - RM 1050 2010 18
17 |20 (1| REC AND FLOOR BOXES - RM 1050 UNIT HEATER CUH-1-1-RM. 1075 001018
19 |20 [1] FAN COIL UNIT FCU-11 REC. - COPY 1045 20010 20
21 |20 (1] REC.-RMS. 1044, 1045, 1046 REC#COPY 1045 201 22
23 |20 (1] REC.-RMS. 1042, 1043, 1044 REC. JCOPY 1045 201 24
25 | 20 (1] REC.-CIRC. DESK 1040 REC. JLIBRARY CIRC. SUP. 1041 2001 28
27 |20 (1] REC.-CIRC. DESK 1040 REC. JCOPY 1045, DISPLAY 1148 2001 28
20 |20 (1] REC.-REMS. 1040, 1041 REC. - COPY 1045 201 30
31 |20 (1] LIGHTING - SEMINAR EM 1080 REC - OFFICE 1042 201 32
33 |20 [1] LIGHTING - ATRIUM EQUIP ACCESS RACK - SEMINAR. 1080 0010 4
35 | 20 (1| REC AND FLOOR BOXES - RM 1050 LTG AND AV - RM. 1062, 1060 20 1] 38
arjan SPARE SPARE 201 38
|2 SPARE SPARE 20 1] 40
411201 SPARE SPARE 20 1] 42

LOAD SUMMARY PER PHASE (KVA) | 10.27 | 9.84 . 12.68

TOTAL CONNECTED LOAD (KVA)

| CPTIONS AND ACCESSORIES - (X) INDICATES SELECTION

I:' MULTIPLE SECTION PANEL

nraroorn

CONTACTOR CONTROLLED

[ttt W R L TR A P

|
Eppe—

PAMEL: AP-L-A VOLTAGE: 208120V [X]NORMAL NEW
SECTION:  10F 1 PHASE & WIRE: 3PH  4W | |EMERGENCY EXISTING
LOCATION:  ELEC RM 0071 MAIN (AMPS): 1504, M.C.B. CAICRATING: 10
LOWER LEVEL POLES: 42
CKT[ CB. LOAD LOAD CB. |CKT
NOTES | 1o 7= DESCRIPTION wn [ T BT o DESCRIPTION S50 o, | NOTES
1 |20 [1] REC.- ATRIUM 0001 0.36 FLOOR BOXES - ATRIUM 0001 201 2
3 |20 [1] REC.-ATRIUM 0001 0.72 FLOOR BOXES - ATRIUM 0001 2] 4
5 |20 1] REC.- MEP 0043 0.54 FLOOR BOXES - SEMINAR ROOM 0060 201 &
7 |20 [1] FLOOR BOXES - ATRIUM 0001 1.26 REC - TV AND CAMERA - SEMINAR 0060 21 &
9 |20 [1] FLOOR BOXES - ATRIUM 0001 1.08 FLOOR BOXES - ATRIUM 0001 20 [1[ 10
11 | 20 [1] REC. - SEMINAR ROCM 0060 072 | PLUMBING ACTUATORS 20 1] 12
13 | 20 [1] REC. - MEN 0057, WOMEN 0066 1.26 FAN COIL UNIT FCU-L-1 20 1] 14
15 | 20 [1| REC.- CCRRIDOR 0084, 0074 072 [ EQUIFMENT ACCESS RACK - SEMINAR 0080 | 20 [1[ 18
17 | 20 [1] UNIT HEATER CUH-L4 - STAIR #1 0.26 FIXTURE DPEH WINCH CONTROLLERS 20 [1] 12
12 | 20 [1] JB - MOTOR OPERATED DAMFERS LTG AND AV - CORR, 0060 30 1] 20
21 | 20 [1] HOT WATER RECIRC. - HWRP-1 D3 SPARE 201 22
23 | 20 [1] LIGHTING - SEMINAR RM. 0050 013 SPARE 20 1] 24
25 | 20 [1] TRANSFER FANTF-L-1 0.90 SPARE 20|1] 26
7 |20 SFARE SPARE 20 [1] 28
28 |20 SFARE SPARE 20 [1] 30
3 |20 SPARE 0.00 SPARE 20 [1] 32
3 |20 SFARE SPARE 20 1] 34
35 |20 |1 SFARE SPARE 20 |1] 36
a7 |20 SFARE 38 | SEE
3 (201 SPARE PANEL AP-L-2 o0 (3[40 | sD
EHEIE SPARE ) F42 | E012
LOAD SUMMARY PER PHASE (KVA) | 19.68] 1578 [ 11.77
TOTAL CONNECTED LOAD {KVA)
OPTIONS AND ACCESSORIES - (X) INDICATES SELECTION
[X|MULTIPLE SECTION PANEL CONTACTCR CONTROLLED[ ]
| |RECESSED FEED THRU LUBS[X|
[(X|SURFACE SUB FEED MAIN LUGS (DOUBLE LUGS)[ |
|| 200% RATED NEUTRAL CONTROLLABLE CIRCUIT BREAKER PANEL| |
[ |ISCLATED GROUND BUS INTEGRAL TUSS DEVICE| |

ISSUE DATE: 9/21/2010

REVISION DATE: RFP NO. 036, 03/28/2012

FANEL: AP-21 VOLTAGE: 208120V NORMAL NEW
SECTION: 1 OF 1 PHASE & WIRE: 3PH  4W | |EMERGENCY EXISTING
LOCATION:  ELEC RM 2071 MAIN (AMPS): 1508, M.C.B. CAIC RATING: 10
2ND FLOOR POLES: 42
CKT[ C&. CB. |CKT
NOTES | 10 75 DESCRIFTION DESCRIFTION =T o, | NOTES
1 | 201 REC.- BRIDGE 2006 REC - CAMERA AND TV - RM 2060 21 2
3 | 20 |1| FLOOR BOXES - WORKSTATION 2108 . REC. - RMS. 2056, 2067, 2068 20 1] 4
5 | 20[1] REC.- CORR. 2064, 2074 T 0.50 | PLUMBING ACTUATORS 21 s
7 |20 1] REC.- RMS. 2058, 2058 80 | 234 [ 144 | FLOOR BOXES - SEMINAR RM 2060 20 (1] 8
9 | 20[1] FLOOR BOXES - TECH WORK RM 2050 ] | 1.20 | REC.- TECH WORK RM 2050 20110
11 | 20 [1] REC.- SEMINAR RM 2080 . 92 | 1.20 | REC. - TECH WORK RM 2050 20 [1[ 12
13 | 20[1] REC.- TECH WORK RM 2050 . ] 108 | REC.- TECH WORK RM 2050 20 (1] 14
15 | 20 [1| FAN COIL UNIT FCU-2-1 . 1.08 | REC.- TECH WORK RM 2050 20 (1] 16
17 |20 1] LIGHTING - SEMINAR 2050 19 47 [ 0.28 | LIGHTING - ATRIUM 20[1[ 18
19 | 20 [1] TRANSFER FAN TF-2-1 E 108 | EQUIF ACCESS RACK - SEMINAR 2060 | 20 [1] 20
21 [30[1] LTG AND AV - CORR 2005, 2060 SPARE 20 [1[ 22
2 [20]1 SPARE SPARE 20 [1[ 24
75 [ 201 SPARE SPARE 20[1[ 26
27 201 SPARE SPARE 20[1[ 28
28 | 201 SFARE SPARE 20 [1] 30
a1 [20]1 SPARE SPARE 20[1[ 32
33 | 201 SFARE SPARE 20 [1] 34
35 [ 201 SPARE SPARE 20[1[ 3
a7 | 201 SFARE 3 | SEE
8 [20]1 SPARE PANEL AP-2-2 100(3( 40 | sLD
ERESE SPARE Fa2 | E01.2
LOAD SUMMARY PER PHASE (KVA) | 22.62] 20.44[ 13.29

TOTAL CONNECTED LOAD (KVA) 56.356

OPTIONS AND ACCESSCRIES - (X) INDICATES SELECTION

MULTIPLE SECTICN PANEL CONTACTOR CONTROLLED] |

| |RECESSED FEED THRU LUGS|X]

SURFACE SUB FEED MAIN LUGS (DOUBLE LUGS)| |

| |200% RATED NEUTRAL CONTROLLABLE CIRCUIT BREAKER PANEL| |

| |ISOLATED GROUND BUS INTEGRAL TUSS DEVICE[ |

ISSUE DATE: /21/2010

REVISION DATE: RFP NO. 33 - A’V PROGRAM - 02/28/2012

PANEL: AP-3-1 VOLTAGE: 2081120V NORMAL NEW
SECTION: 1 0F 1 PHASE & WIRE: 3PH  4W [ |EMERGENCY EXISTING
LOCATION:  ELEC RM 3071 MAIN (AMPS): 350A, M.C.B. CAIC RATING: 10
3RD FLOOR POLES: 30
CKT[ CE. LOAD LOAD CB. |CKT
NOTES | o 75 DESCRIPTION i ETE Jva) DESCRIFTION =Tl o, | NOTES
1 |20 [1] FLOOR BOXES - WORKSTATION 3108 1.08 ' PLUMBING ACTUATORS W] 2
3 |20 [1| REC.- CORR 3054, 3074 0.80 FAN COIL UNIT FCU-3-1 W[ 4
5 |20 [1| REC.- RMS. 3056, 3067, 3068 0.80 LIGHTING - SEMINAR. 3060 W[ 6
7 [ 20 [1] LIGHTING - ATRIUM 0.40 REC. - DIR. INTEL. FROP. 3046 2] 8
9 |20 [1] REC.- LIBRARIAN 3057 1.08 PRINTER - ADMIN. AIDE 3053 20 [1] 10
11 | 20 [1| PRINTER - RM. 3046 1.20 REC. - ADMIN AIDE 3053, STOR. 3049 1] 12
13 | 20 [1| REC.- DIR. EXT. REL - 3044 0.72 REC, - RMS. 3039, 3045 21 14
15 | 20 [1] PRINTER - ASSOC. SYS. LIB. 3040 1.20 FLOOR BOX - SEMINAR 3060 201 18
17 | 20 [1] REC.- ASSOC. SYS. LIE. 3040 " FLOBR BOX - SEMINAR 3060 201 18
19 | 20 [1] TRANSFER FAN TF-3-1 390 REQ: TV AND CAMERA - SEMINAR 3060 | 20 |1 20
21 | 20 [1| FIXTURE DFG3 WINCH MOTOR &CTRL .31 122
23 |50 [1] LTG AND AV - CORR 2005, 3060 4388 PANEL AP-3-2 150[1] 24
2 |20 1 SFARE 26 | SEE
27 [20|1 SPARE ) SPARE 203f28] swo
28 (201 SFARE 16.88 [ 16.83 SFARE 0] 30| e012
LOAD SUMMARY PER PHASE (KVA) | 23.72[48.44] 4005

TOTAL CONNECTED LOAD (KVA)

CPTIONS AND ACCESSORIES - (X) INDICATES SELECTION

[ |MULTIPLE SECTION PANEL
| |RECESSED

SURFACE

| |200% RATED NEUTRAL

| |IsOLATED GROUND BUS

CONTACTOR CONTROLLED| |

FEED THRU LUGS [X]

SUB FEED MAIN LUGS (DCUBLE LUGS) | |
CONTROLLABLE CIRCUIT BREAKER PANEL| |
INTEGRAL TUSS DEVICE| |

ISSUE DATE: 921/2010

REVISION DATE: RFP NO. 036 - 03/28/2012




Dual Bus System

DISTRIBUTION PANEL

LOWER LEVEL

DP-PV MEF 0043
l 2504 40V, 30 BUS 42 KAIC |
| | |
1008F = 100AF 1~y 1004F 100AF 100A4F 1~y
| AnaT | d0AT | 40AT | 15AT | 18T !
DO BUS 4| O BUS =21 DL BUSSZ DL BUSS3
2 3 4 5
TODCEUS -1 TOOCELS-1 DS EUSE-2  TODCBEUS-3

SEESLDEDM.2
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DISTRIBUTIOM PANEL LOWER LEVEL
DP-PV2 MEF 0043
2504, 480V, 38 BUS 42 KAIC |
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408T |."

00T |_.-'

One Line Diagram — Drawing EPV.3
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One Line Diagram — Drawing E0.1.2



