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What is the New Paradigm?
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What is the New Paradigm?

INTERIOR LIGHTING  EXTERIOR LIGHTING
» Buildings o Campus
* Building Portielies o Cities

* Dept of Transportation

* Networked Controls * "+ Asset Management

o Instantaneous Data » Adaptive Control

* Personalized Control ¢ Integrated Intelligence
EXxtreme: Efficiency

e Easier & Cheaper
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US Green Building Council Headquarters — Washington D.C.
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US Green Building Council Headguarters — Washington D.C.
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US, Green| Building Council' Headguarters — Washington D.C.

[-A-] Baseline: ASHRAE 90.1 2004
[#-] USGBC HQ: Winter Clear Sky
|:| USGBC HQ: Spring & Autumn
|:| USGBC HQ: Summer

% Maximum Power

Time of Day
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US Green Building Council Headquarters — Washington D.C.

Open Offices
Lighting Power Density

ASHRAE 90.1 2007: 1.10 W/SF
Installed Lighting: 0.62 W/SF  (44% Below ASHRAE 90.1 2007)

Annual Energy Use
ASHRAE 90.1 2007: 83,400 kWh/yr
Installed Lighting: 14,800 kWh/yr (82% Below ASHRAE 90.1 2007)
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US Green Building Council Headquarters — Washington D. C
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Increased Expectations
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Facilities / IT Department
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Add detailed values
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Extended OCS
962015 2:40:39 PM

Oecupied

3:33 PM F:33PM 11:33PM_ 3:33AM  7:33 AM _11:33 AM
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fficiencies & Ease of Installation
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Experience; Hurdles &
Lessons Learned?



Colorado State University — Powerhouse Energy Center
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Colorado State University — Powerhouse Energy Center

UNDERSTAND THE CLIENT'S NEEDS
DETERMINE RESPONSIBILITIES

SYSTEMS INTEGRATION

HOW ARE SENSOR LOCATIONS DETERMINED?
GET TO KNOW YOUR CONTROLS PROGRAMMER

Vb W N _J§

Architect: Neenan Photo Credit: Tim O’hara
Lighting Design: Clanton & Associates



Facilities Manager General

|.T. Department Electrical
Occupants S HVAC

Owner

Design Team Contractors

Architect Luminaires
Electrical Engineer LEDs

Lighting Designer Manufacturers Drivers

Energy Modeler N Controls

HVAC Engineer * Programmer

Commissioning * Integrator



Colorado State University — Powerhouse Energy Center
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; CAT-5e Control BUS

LED: 140 Lumen/Watt
Not UL Listed

Addressable Luminaire
Control Module

a

DC/DC Dimming

~ e b Modules
24 VDC - e adl - -
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Qi & 277VAC-24vDC

1 Power Server

94% Efficiency




Control Plans

Sequence of
Operations
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Specification
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Control Plans

Sequence of | =
Operations | ‘

Specification )
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Level 1: Lab 1.0 (Room #: 108)
1.001[Linear downlight s2 3 | LD [ 2avDC | Do-1ov | [DLL10] CL |25/10
1.002|Linear downlight 52 3 | LeD | 24vDC | D010V | |DLLIL| €L |25/10 1.102{10%] Rocker Switch
1.003[Linear downlight 52 3 | D | 2avDC | Do-lov | [DLLiz| a |25/10 1.103{10%) wall station
1.004|Linear downlight 52 3 | LD | 24vDC | DO-10V | |DLLI2A] cL | 25/10 Day(20) Day(V) 1.102{10%) v
MC osLoa| oM DT Eve(20) Eve(0) 1.110{10%) - | Task e
1.100|Cove light 51 | Sruns | LED | 24VDC | DO-10V pLL10| €L [25/10 Night(s) Night(Q) 1.111{10%) Lts Rocker Switch
1.112(10%) )
wall station
1.101|Cove light s1 | sruns| LED | 2avDC | Do-1ov | | DLLiz| oL |25/10 1.021{50%)
1.005Linear downlight 2 2 | LD | 24vDC | Do-10v | [DLLi3| a |25/10
1.006|Linear downlight 2 2 | LD | 24vDC | DO-10V | [DLL14| €L |25/10 1.100{10%) Rocker Switch
1.007|Linear downlight 2 2 | LD | 2avDC | DO1ov | [DLLis| a |25/10 Day(20) Day(y) 1.101{10%) v ol aation
1.008|Linear downlight 2 2 | tep | 2avnc]| potov | [piiasAl a [as/10] o osios | cw or E::(Z 9 Ev;" 0) 1.110{10%) I ]
1.003|Linear downlight 2 2 | LeD | 24vDC | DO-10v | [DLL158| €L |25/10 ’ Nghtls) | Night(o) 1.111{10%) e
1.102|Cove light S1 | 4runs | LED | 24vDC | DO-10V | |DLL13| €L |25/10 g g 1.112{10%) Rocker switch
1.103|Cove light S1 | 4runs | LED | 24vDC | DO-1OV | |DLLIS| €L |25/10 1.021{50%) wll station
1.104|Cave light Sl |aruns| LED | 24vDC | DO-1ov | |DLLISA| €L |25/10
1.017|Linear downlight 2 2 | o | 2avoc | Do-10v - - -
- - 1.100{10%) Rocker Switch
1.019|Linear downlight 52 2 LED | 24vDC | DO-10V - - - 1.101(10%) wall station
1.020|Linear downlight s2 1 | o | 24avoc | potov - - - Day(20) Day(V) 1.102{10%)
- 05103 | M DT Eve(20) Eve(0) 1.103{10%) - N _ e
1.021|wall wash s6c | 7 | teo | 277v | po-aov - - - Night{3) | Night{0) 1.104{10%) Racker Switch
1.111{10%) wall station
1.112(10%, Rocker Switch
1.110|Cove light si |12runs| LED | 2avDc | Do-10v - - - 10%) acalf;t;;;
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Sequence of
Operations
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Specification

OCCUPANCY
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Level 1: Lab 1.0 [Room #: 108)

1.001|Linear downlight

1.002|Linear downlight
1.003|Linear downlight
1.004|Linear downlight

1.100|Cove light

1.101|Cove light




Manufacturer
Survey

Interview
&

Selection

Control System Capabilities mm

Associated Occupancy Zoning? Describe. Q/
Lumen Maintenance Dimming? Describe. Q/ Q/ “
Local Memory Operation When Server Fails? Q/ Q/ Q/
Emergency Egress Controls Bypass? Describe. Q/ x Q/
Plug Load Control? 8 Q/ Q/



Control Plans Manufacturer Manufacturer
Sequence of Survey Design
Operations Interview &

& & Shop
Specification Selection Drawings

GREENBUS
(18AWG TWISTED PAIR CLASS 2)
— ~ ™~ LUMINAIRE CONTROL T —
/"' ~ __d__,,f—#“‘ MODULE (LCM) . ~
g g
; g
LOW YO TAGE E LINEVOLTAGE = LINEVOLTAGE
WALL STATION (SUPPLIED TO FIXTURE) g ISUPELIED TO FIXTURE)
(MY CON) TYR, A 300W @ 120-347 MAX: J00W @ 120-347V
[ | -0k [ -ty DIMMING BALL&ST
] oDl T -t DIMMING FALLAST
OPTIONAL: MAKIMUM TWO (21 BALLASTS OPTIOMAL: MaxIMUM Twh <22
CONNECTED IN PARALLEL. BALLASTS COMNECTED IM PARALLEL.

LUMINAIRE CONTROL MODULE
(LEM, TYR,)



Control Plans Manufacturer

Sequence of Survey
Operations Interview
& &

Specification Selection

PHS-700

Manufacturer
Design

&

Shop
Drawings




Control Plans

Sequence of
Operations

&

Specification

Manufacturer

Survey
Interview
&

Selection
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Manufacturer
Design
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Shop
Drawings
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(1.002 )
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CLANTON COMMENTS:

- THIS PHOTOCELL IS VERY CLOSE TO
ANOTHER PHOTOCELL. DELETE THIS
PHOTOCELL IF IT IS NOT NEEDED.

CLANTON COMMENTS:
- CONFIRM LCM HAS BEEN PROVIDED FOR
CHANNEL 1.103.
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Fixture Measurements
30 —Supply V. —Controller V' —Current —Fixture V

25

20

15

10

e |

-0.030 -0.020 -0.010 0.000 0.010 0.020 0.030




LESSONS LEARNED:

1. MANUFACTURERS SUPPORT & WARRANTY
2. CONTROLS PROGRAMMER ON-SITE

3. REDUCE COMPLEXITY

4. IMPROVE COMPONENT INTEGRATION



Lighting System Optimization: The New Technology Paradigm




Lighting System Optimization: The New Technology Paradigm

» Streamlining Process \

» Preset.Sequence of Operations for “Lypical”
Spaces
» Ease of Commissioning & Programming

* |ntegrating Indoor & Outdoor
» Standardize Utility Rebates
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