City of Madison
Facilites Management
City-County Building, Room 115
Madison, W1 53703

210 Martin Luther King Jr. Boulevard
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Facilites Management
City-County Building, Room 115
210 Martin Luther King Jr. Boulevard
Madison, W1 53703

Design prepared for:
Madison Library

Hawthorne Library
Lighting Upgrade
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2707 E Washington Ave.
Madison, WI 53704
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Common Council Approval:
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Kay Schindel, P.E.

Civil Design:
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Electrical Design:
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Plumbing Design:
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HVAC Design:
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Fire Protection Design:
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Architectural Design:
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Emergency Power Battery Inverters

‘ Manufacturer Model ‘ URL ‘

Output Rating @ 90

Weight ‘

Center about 4" above mirror

Fixture above Mirror

Fixture above Map

/ Map on wall

Type Mark Description Est. Count Minutes In/Out Voltage Specifications
Lighting Device Schedule
Type Est.
Mark Description Count Model URL Specification
MS Motion Sensor short Range 8 Sensorswitch CMR-9-ADC-VLP www.acuitybrands.com 26 09 23 — Lighting Control Devices
MW Motion Sensor wide Range 7 Sensorswitch CMR-10-ADC-VLP www.acuitybrands.com 26 09 23 — Lighting Control Devices
SD Switch w/ Dimmer 8 Wattstopper RH4FBL3PW www.legrand.us 26 09 23 — Lighting Control Devices
Lighting Fixture Schedule
Est. Apparent Color
Type Mark Description Count Model URL Load Luminous Flux | Temperature | Efficacy Lumen Maintenance Specification
147
22R-2000 Recessed 2x2 7 Lithonia EPANL-2x4-2000LMHE-40K-MIN1-ZT-MVOLT www.acuitybrands.com 16 VA 1972 Im 4000 K 126 Im/W L91 @ 60K hours 26 51 00 - Interior Lighting
22R-3400 Recessed 2x2 34 Lithonia EPANL-2x2-3400LMHE-40K-MIN1-ZT-MVOLT www.acuitybrands.com 27 VA 3399 Im 4000 K 128 Im/W L91 @ 60K hours 26 51 00 - Interior Lighting
24R-3000 Recessed 2x4 16 Lithonia EPANL-2x4-3000LMHE-40K-MIN1-ZT-MVOLT www.acuitybrands.com 23 VA 3071 Im 4000 K 135 Im/W L91 @ 60K hours 26 51 00 - Interior Lighting
24R-4000 Recessed 2x4 38 Lithonia EPANL-2x4-4000LMHE-40K-MIN1-ZT-MVOLT www.acuitybrands.com 31 VA 4042 Im 4000 K 129 Im/W L91 @ 60K hours 26 51 00 - Interior Lighting
24R-4800 Recessed 2x4 29 Lithonia EPANL-2x4-4800LMHE-40K-MIN1-ZT-MVOLT-MW www.acuitybrands.com 37 VA 4773 Im 4000 K 128 Im/W L91 @ 60K hours 26 51 00 - Interior Lighting
EX-AC AC-powered Exit Fixture 5 Lithonia LQM-S-W-3-R-MVOLT www.AcuityBrandsLighting.com 1VA 26 53 00 — Exit Signs
S$2-2500 Striplight 2' 1 Lithonia CLX-L24-2500LM-HEF-RDL-MVOLT-EZ1-40K-80CRI www.acuitybrands.com 17 VA 2508 Im 4000 K 144 Im/W L70 @ 100K hours | 26 51 00 — Interior Lighting
S4-4000 Striplight 4' 3 Lithonia CLX-L48-4000LM-HEF-RDL-MVOLT-EZ1-40K-80CRI www.acuitybrands.com 25 VA 3868 Im 4000 K 156 Im/W L70 @ 100K hours | 26 51 00 — Interior Lighting
S4-9000 Striplight 4' 1 Lithonia CLX-L48-9000LM-HEF-RDL-MVOLT-EZ1-40K-80CRI www.acuitybrands.com 59 VA 8835 Im 4000 K 151 Im/W L70 @ 100K hours | 26 51 00 — Interior Lighting
S8-6000 Striplight 8' 1 Lithonia CLX-L96-6000LM-HEF-RDL-MVOLT-EZ1-40K-80CRI www.acuitybrands.com 36 VA 5697 Im 4000 K 160 Im/W L70 @ 100K hours | 26 51 00 — Interior Lighting
S8-7600 Striplight 8' 1 Lithonia CLX-L96-8000LM-HEF-RDL-MVOLT-EZ1-40K-80CRI www.acuitybrands.com 49 VA 7602 Im 4000 K 157 Im/W L70 @ 100K hours | 26 51 00 — Interior Lighting
SR-10-2200| Surface Fixture Round; 4 Lightolier S10R-8-40K-22-W-Z10U www.signify.com 23 VA 2000 Im 4000 K 86 Im/W 50,000 hours 26 56 00 — Exterior Lighting
- White
Light fixture aimed at
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Single Suspended Strip Fixture w/ Sensor

Interior Lighting Levels
Min. Required Actual Max. Allowed Actual Power
Space Workplane Avgerage Average Maximum | Minimum Average / Maximum / Power Density |Actual Power|Density compared Allowed Actual
Number Space Name Area Space Type Height llumination | lllumination | lllumination |lllumination Minimum Minimum Uniformity IECC 2015 Density to Code Lighting Load | Lighting Load Model
100 Vestibule 356 ft2 Lobby 0'-0" 20 fc 18.1 fc 27.9fc 5.2fc 3.5 5.3 0.29 0.90 W/ft2 0.28 W/ft? 31% 320 VA 100 VA
101A Reading 3,645 ft2 Library Reading 2'-6" 35 fc 40.9 fc 54.2 fc 12 fc 3.4 4.5 0.29 1.06 W/ft? 0.36 Wi/ft? 34% 3,864 VA 1,327 VA
101B Stacks 3,160 ft? Library Stacks 2'-6" 35 fc 38.9 fc 61.4 fc 2.3fc 17.2 27.2 0.06 1.71 W/t 0.45 W/t 26% 5,404 VA 1,425 VA
102 Bookdrop 95 ft2 Warehouse - small ltems 2'-6" 30 fc 33.7fc 41 fc 21.6fc 1.6 1.9 0.64 0.95 Wift? 0.62 W/t 65% 90 VA 59 VA
103 Staging 217 |Office - enclosed 2-6" 35 fc 3761c 463fc 2531c 15 18 0.67 1,11 Wiie 0.42 WifE 38% 241 VA 91VA
104 Conference 115 ft2 Conference Room 2'-6" 35 fc 38.4 fc 49 fc 25.2 fc 15 1.9 0.66 1.23 Wit 0.54 Wift2 44% 142 VA 63 VA
105 Closet 39 ft2 Electrical / Mechanical 2'-6" 10 fc 13 fc 14.6 fc 11.1 fc 1.2 1.3 0.85 0.95 Wift 0.44 W/t 47% 37 VA 17 VA
106 Office 185 ft? Office - enclosed 2'-6" 35 fc 43.2 fc 53.7 fc 25.8 fc 1.7 2.1 0.6 1.11 W/ft2 0.49 W/ft2 44% 205 VA 91 VA
107 Break Room 95 ft2 Lounge / Breakroom 2'-6" 20 fc 37.1fc 44.2 fc 27.3 fc 1.4 1.6 0.74 0.73 Wift 0.56 W/ft? 76% 70 VA 53 VA
108 Toilet 50 ft2 Restroom 2'-6" 20 fc 19.4 fc 26.9 fc 10.3 fc 1.9 2.6 0.53 0.98 Wift2 0.5 W/ft2 51% 49 VA 25 VA
109 Toilet Male 166 ft Restroom 2'-6" 20 fc 32.3 fc 55.9 fc 9.3 fc 815 6 0.29 0.98 Wi/ft? 0.58 Wift 59% 163 VA 96 VA
110 Toilet Female 169 ft Restroom 2'-6" 20 fc 37.6 fc 66.9 fc 6.5 fc 5.7 10.2 0.17 0.98 Wi/ft2 0.77 Wit 79% 165 VA 130 VA
111 Hallway 210 ft Corridor 0'-0" 5 fc 13.5 fc 19.8 fc 7.8fc 1.7 2.5 0.58 0.66 W/ft? 0.3 Wit? 45% 139 VA 62 VA
112 Storage 157 ft2 Warehouse - bulky ltems 2'-6" 15 fc 13.2fc 23.2fc 6.7 fc 2 3.5 0.51 0.58 Wit 0.2 W/ft2 34% 91 VA 31 VA
113 Meeting 1,038 ft? Conference Room 2'-6" 35 fc 35.4 fc 46.7 fc 14.4 fc 2.5 3.2 0.41 1.23 WIft? 0.4 Wit 32% 1,276 VA 410 VA
12,256 VA 3,981 VA
PROGRAMMING INSTRUCTIONS DETAILED FUNCTION TABLES _ . .
Please read all 3 steps before programming 2 = Occupancy Time Delay 8 = Incremental Set-Point Adjustment
1. Efntera progr:an(]mingJL;nction by pr%ssirf]g butrt]on ttg? nti)mlber 1 30sec 4 75min** [7 15.0 min 1 Decrease 1 fc 2 Increase 1 fc
of times as the desired function number from the tables below f - T - fat .
(e.g., press twice for function 2, accupancy time delay). 2 25 min 5 10.0 min 8 175 min 10 = Mlﬂlmum On Tlm_e .
) e ) 3 50min 6 125min 9 20.0 min 1 0min 3 30 min 5 60 min
2. LED will flash back the selected function’s current setting C . X
(e.g., 5 flashes for 10 minute time delay). To change setting, 3 = Dim to Off Time Delay 2 15 min 4 45min
roceed to step 3 before flash back sequence repeats 3 times. E . —
'FIJ'O exit the curl?entfunction orto chang% toa diffe’:rent function, 1 30sec 4 7.5min 7 15.0 min 100 sec 11 = Photocell Mode
wait for sequence to repeat 3 times then return to step 1. 2 25min*”* 5 10.0min 8 17.5 min 11 Infinite P Option: 1 Full On/Off Ctrl* 2 Inhibit Only Ctrl
3. rress button the numberfof times indicated in the particular B 6 125min 9 20.0 min ADC Option: 2 Dim Only (No Off)
nction’s detailed table for the NEW desired settin eqg., . . -
press 3 times for 5 min). As confirmation of setting cghéngge, 4 = Test Mode / 100hr Burn-In / Auto Set-Point 12 = Dual Technology (Microphonics™)
LED flashes back the NEW setting 3 times before exiting. 1 Normal* ERULAUQSQEOW‘_T] 1 Normal* 2 Off 3 Medium 4 Low
2 Run 100 hr Burn-In 5 Blink back Set-Pcéin‘i& If daylight 14 = Lamp Information
PROGRAMMING STD. __OPTIONS 3 Run 100 hr then Auto-Setpoint 6 Test Mode available 1 Enable LampMaximizer+
FUNCTIONS UNIT P _ADC D 2 The LED will blink back the ten’s digit, then pause, then blink back 2 Disable LampMaXimiZfr’r"
- . . . . the one’s digit. For a “0” the LED will blink very rapidly. The sequence i
2 O_ccupancy Tlme Delay is repeated 3 fimes. 3 Total S.W|tches/ 10004
3 Dim to Off Time Delay . . 3 Test Mode will disable Mini onTi o Time Dol 4 Total Time On (khrs)
. . . . es ode will disable Minimum On lime, set Occupancy lime Dela i 7 iati
4 Test Mode& 100 hr Burn-In to 30 sec, and shorten all photocell tramsitions and di#‘ming rates\{ 5 Reset Total Swﬂqh _and Total Time On Statistics
4 Auto Set-Point . . Mode will expire after 10 min or if function 4 is set back to Normal. 6 Reset LampMaximizer+ Value
5 Ten’s Digit of Set-Point . . - ) P . ) *The LED will blink back a two digit value; the first digit, then pause,
6 One’s Digit of Set-Point . . 5 = Ten’s Digit of Set-Point It NO daylight  then biink back the second digit. For & ‘0" thé LED will ink rapidly
S Dot 1 10fc 4 40fc 7 200fc / available acet ra vy
7  Sunlight Discount F.elctor. . . 2 20fc 5 50fc 3 DisabEl 15 = Dimming Range (High Trim)
8 Incremental Set-Point Adjust. . . e 1 Off 4 3\olts 7 6 \Volts 10 9 Volts
- : 3 30fc 6 100 fc 0fc
10 Minimum On Time < < N . 2 1Volt 5 4Volts 8 7Volts [11 10 Voits*
11 Photocell Mode . . 6 = One’s Digit of Set-Point 3 2 \olts 6 5 \Volis 9 8 Volts
12 Dual Tech. (Microphonics™) '« e .« e 1 1fc 4 4fc 7 Tfc 10 Ofc i .
14 Lamp Information . . . 2 2fc 5 5fc* 8 8fc 16 = Dimming Range (Low Trim)
15 Dimming Range (High Trim) .. 3 3fc 6 6fc 9 9fc 10ff | ; 3¥o:¥s ; g ¥°:ts ::’ ?8’3"3
16 Dimming Range (Low Trim . . = ; ; 0 O'ts Olts olts
9 9 ( ) 7 = Sunllght Discount Factor 3 2 \olts 6 5 \olts 9 8 \olts
1 x/1** 4 x/4* 7 X7 10 x/10
2 %2 5 x/5 8 x/8 * DEFAULT SETTING
"PDT SENSORS ONLY 3 %3 6 x/6 9 x/9 ** SPECIAL DEFAULT SETTING FOR -ADC, -D UNITS
*+* SPECIAL DEFAULT SETTING FOR CM(R)B 6, CM(R)B 50,
CM(R) 6, RM(R) 6, RM(R) 50, SB(R) 6, & SB(R) 50 SERIES UNITS
Sensor Programming Instructions
1. Above instructions are based on Sensorswitch Instructions at the time of design. Amend as required id different sensors are used or if manufacturer changes
procedure. Confirm any deviation with engineer.
2. Sensorswitch support#: 1-800-535-2465
3. Sensors shall be programmed in two ways depending on availability of daylight:
A. No daylight available:
a. Motion control only: Disable Photocell (Function #5 - Setting 8)
b. Occupancy Delay: 15 Minutes (Function #2 - Setting 7)
c. Dim to Off Delay: 5 Minutes (Function #3 - Setting 3)
d. Dimming Range shall be 0-10 Volt (Function #15 - Setting 11; Function #16 - Setting 1)
B. Daylight available (inc. spaces with overhead doors, skylights, windows)
a. Photo Control enabled (do NOT disable Photocell under function 5)
b. Ensure Normal photocell mode is activated (Function #11 - Setting 1)
C. Set Auto Set-Point (Function #4 - Setting 4) and step away from sensor while it calibrates day and artificial light (will turn lights on and off
multiple times)
d. Delay and dimming range options same as above.
; : e. Sunlight discount factor (Function #7) and incremental set point (Function #8) may have to be adjusted.
_—— Light Fixtures . . : . . . X . . :
4. After programming, all functions shall be read out to verify proper control. Adjust as required for intended function. Discuss problems with engineer.
MOtion Sensor \
m @ EL Sensor Programming - Not to Scale
Optional Room Switch T -
and/or Dimmer / ~
upstream of Sensors ~~ 0-10V Control for
Dimming 1. New installation must match the drawn layout including circuit numbers, lighting control and type of mounting regardless of existing
equipment and layout.
Motion Sensor w/ Switch 2. Existing switches may be reused upon approval by owner. Abandoned switches need to be covered. Provide all switches
A. Each room lighting device or fixture shows a switch leg (SL) that dedicates a lighting zone. necessary to enable intended control.
B. Motion Sensors turns on light upon occupancy and turn off light upon vacancy. 3. Mount fixtures in same height as original fixtures unless noted otherwise. Coordinate exact location and height with engineer.
a. Upon detection of motion or upon energizing the sensor will turn on lights at full brightness. 4. Adjust and repair existing ceiling grid. Provide ceiling grid runners as needed to install new fixtures in existing grid. Install new
b. After 10 minutes of no detection of motion, sensor will dim lights for 5 minutes and turn them off after. ceiling tiles (provided by owner) in remaining openings.
C. Motion sensor is downstream of local switch and will be de-energized when switch is off: 5. All openings caused by removal of existing fixtures or other electrical equipment shall be patched with like material and painted to
a. Light will be on upon activation of local switch regardless of actual motion detection (sensor is ON upon power-up) match surroundings.
b. Sensors will not click when local switch is off (nuisance avoidance in quiet rooms) 6. Maintain all fire ratings while penetrating plenums, walls or ceilings. Provide sleeves if necessary to provide existing or specified fire
D. Where daylight is present, sensors dim or turn off lights based on natural lighting levels. rating.
E. Where switches are shown, occupants have the ability to turn off lights. 7. Remove and properly dispose of all abandoned material, equipment and cable.
F. Where dimmers are shown, occupants have the ability to dim lights in addition to dimming control by sensor. 8. Install all wiring inside ceiling and wall. If wiring can not be fished through, provide surface mounted raceway and/or conduit in
G. Notes on plans or switchleg naming will indicate exceptions. For example: surface mounted wiring with approval by owner.
a. Disable Switchleg: A dimmer will only dim the lighting level to the allowable minimum. The line voltage switch in the dimmer will 9. In finished spaces, surface mounted raceway or conduit shall be painted to match surroundings finishing in finished spaces. All
not be used. This prevents lights turning off entirely. Hallways are an example. conduit shall be 3/4" or large. Turns between access boxes should not be more than 270°. All low voltage cable shall be plenum
b. One light fixture shall be controlled by switch only: Switchleg parameters indicate that some lights are controlled by switch and rated.
sensor, and some lights by switch only. This prevents the latter lights from turning off upon loss of motion detection. Electrical 10. Prevent dirt and dust polluting occupied areas and take special care while working in occupied areas and cover equipment and
or mechanical rooms are examples. furniture as needed.
C. Non-dimmable fixtures (e.g. can lights) in a zone with dimmable fixtures: 0-10V control wiring only extends to the dimmable
_ fixtures. The non-dimmable fixtures will onot dim. 3"\ EL Lighting Retrofit - Not to Scale
H. Coordinate controls with engineer before installation.

@ EL Lighting Control - Not to Scale

Rigid conduit

Electrical box

Sensor below bottom of fixture

Fixture

/

Multiple Suspended Strip Fixtures in a Row

v

Unistrut suspended
Motion Sensor

Fixtures

@ EL Typical Installation Details - Not to Scale
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Uninterruptible Power Supply

Ems Transfeﬂ

Switch

Primary Power

EXIT

Battery

Objective:
Emergency light fixtures (indicated by a black dot) and Exit signs will be powered by the Uninterruptible AC Power Supply (UPS). Wiring has to be extended from UPS to all devices.
When normal power is present and fire alarm is OFF, lighting will be controlled by lighting control system. Local switches, timers, dimmers and sensors control on/off and dimming.
When normal power is not present, the emergency fixtures and exit signs will be powered by the batter for over 90 minutes. These fixtures will be forced on at 100% (no dimming)
When fire alarm is active, all emergency light fixtures will be forced on at 100% (no dimming).

1.

2,
3.
4.

0-10 V Dimmer

=
UL 924 Relay

E

.

Permanently lit Fixtures (e.g. EXIT signs)

Egress Lighting Fixtures: depicted by black dot on plans

1. May be controlled by switch, sensor, and/or dimmer when
Utility power is available and fire alarm is off
2. In case of power failure or fire alarm activation these lights will

be forced on at 100% lighting level

Remote Relay

|

Normal Power Sensing

—— Contact for Fire Alarm Integration

/ Switch / Sensor for normal Power Lights

@ EL Egress Lighting Control w/ UPS and Fire Alarm Integration - Not to Scale

Structural Design:
NA

Fire Protection Design:
NA

Architectural Design:
NA
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