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The Building Commissioning Association is a Registered Provider
with The American Institute of Architects Continuing Education
Systems (AIA/CES). Credit(s) earned on completion of this program
will be reported to AIA/CES for AIA members. Certificates of the
Completion for both AIA members and non-AlA members are

available upon request.
This program is registered with AIA/CES for continuing professional
education. As such, it does not include content that may be deemed

or construed to be an approval or endorsement by the AIA of any
material of construction or any method or manner of handling, using,

distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will
be addressed at the conclusion of this presentation.
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Learning Objectives
A At the end of this session you will be able to:

1. Make intelligent comments in the design review that would
Improve the energy efficiency and the quality of bids

2. Review a lighting controls sequence of operation with
confidence

3. Recognize when lighting control sequences require
manufacturer-specific sequences instead of generic
sequences that can be used across many projects and know
where to go to find that information in manufacturer literature

4. Identify maintainability issues for lighting controls in design
review, just like mechanical equipment
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Wh at We 0| | Cover

A Perspective
A Lighting Control Basics
A Components
A Systems
A Design
A Reviews
A Sequences of operation
A Productive comments
A Maintainability
A Constructability challenges
A Trends
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Perspective: How we got here

A On/Off to DDC Time Warp
A HVAC - 40 years

One: Two:
HVAC & Lighting
A Hot Potato Controls Circuiting
A Lighting designers SO0 No standard

A Electrical engineers
A Contractor
A CxP

Cl i eabilityds Consul t
maintain standard/
opinion

HVAC Controls Electrical Sub
Sub-contractor
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Perspective: IRL
HOT POTATOESE.

A OrjustpassitontotheCxwhy donot

A.  On all California projects, a certified lighting controls acceptance test technician (CLCATT) must
verify the installation of the lighting control system. Manufacturer should include an extra day of
factory technician’s time to assist the CLCATT review the functionality and settings of the
lighting control hardware per the requirements in the California State forms. It will be the
CLCATT's responsibility to create and complete any forms required for the commissioning
process, although the manufacturer or contractor may offer spreadsheets and/or printouts to
assist the CLCATT with this task.

3.5 ACCEPTANCE TESTING SUPPORT SERVICES {
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Perspective: IRL
HOT POTATOESEé.

A What are the problems with this Sequence of Operation?

Sequence: Dimmed lights are controlled in this space as (5) scenes.
ON: The normal power lights turn via switch station.

ADJUST: The scenes are adjusted using raise/lower control and lights are adjusted

by selecting a scene button. The lights will continuously adjust to maintain a preset
footcandle| e v e | based on the scene at +300 b
the space. The preset control module is located in the AV room for programming. An
override switch with shade control shall be located at the door. Local over-ride
switches shall provide 120 minutes of additional illumination.

OFF: After the space has been vacant for 15 minutes, the lights will automatically
turn off.

ADDITIONAL CONTROL: Coordinate shade control with scene presets.
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Perspective: The CxPo0s rol e

A Cx brings them all together

A Guide (aka ficat Herder o)
A Your input is critical
A Understand big

picture Construction
A You must know: Sl < Cx
A Where we came ‘7' ‘ﬁ'
from \ o
AwWhat youdr Design
about
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The Designer(s)
What is their thought process?

A Lighting Consultant:
Often Partial scope (Front of House/Public spaces only)
Design Services to 100%DD or 50%CD level
Not fully engaged for Construction/Bid Set

A Architect:
Creates base plans

Often selects decorative lights/scones (if not included in lighting
designer 0s package)

Makes changes
A Electrical Engineer:
Often responsible for BoH areas

Has to pull together the latest base plans/designs from the
Architect/Lighting Consultant

Responsible for Circuiting
Documents the controls in the Permit/Bid Set
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The Designer(s)

What 6s Mi ssing???

A Lighting Consultant:
Not responsible for complete system
Not involved during construction when design is refined
Not responsible for circuiting (thus controls/details)

A Architect:
Makes changes to base plans (forgets to share with team)
Doesné6t address control I ntent

Did | mention? ...Makes changes

A Electrical Engineer:

Is often not involved in the OAC meetings where users discuss
operational needs.

Often defaults to the Manufactur e
Often defaults to the code requirements (code minimum)
Struggles with documentation with multiple named specs
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Basic Components

A Occupancy sensors
A Daylighting
A Timeclocks, Janitor Overrides, Scene Controllers
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Occupancy Sensors

A Types:
A PIR (Passive InfraRed)
A Ultrasonic
A Microphonic
A Dual Technology O éctipancy Sensor Tettinolog o8

Trigger/Retrigger
Occupancy/Vacancy

Delay to Off (Dwell) | a o

Coverage range ( |
Location 2 |
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Photocells/Daylight Sensors

= A Types
') I Openloop
; E i Closed loop
o —— ) i Combo
L'J-ﬂ 1o i skylight

u | | A Technology

Affects placement

N Bottom of Sensor =47~ Coverage range
U= 12H =
- = i Closed vs open loop
IR ) i
H V{ﬁ . Mounting location
st m) I Not too high

——

H = Effective Window Height i
.
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Timeclocks, Janitor Overrides, Scene Control

A Shown on drawings?
A Timeclock
A Hours of operation
A Sweeps
A Zones
A Janitor Override
A Dwell
A Retrigger?
A Scene Control ~
A Labels B
A Zones BBB

A Sequence S
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Lighting Control Systems

What are we dealing with?

Networked /
‘Integrated Intelligent

'Standalone

Efficiency

Complexity
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Lighting Control Systems

What are we dealing with?

A Standalone
A Doesnét talk to anyone but itself
A Usually single function
A Local programming
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Lighting Control Systems

Standalone
Sample Connection Diagram with Dimming Switches and Plug Load Control
LMSW-105 LMDM-101
Scene Switch Dimming Switch
- Plug Load
Controller

LMRJ Cables

€D

‘ LMPL-101
Occupancy [( =77
Sensor
) LMFC-RJ
Daylighting Sensor , - DLM Cable co“““-‘“‘i’q
Gl = : o
120/277/347VAC oo

Each DLM local network must include a Zone LMFC-011 2
Controller, Plug Load Room Controller and/or Fixture Controller
Room Controller to suppply low voltage power
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.5 |
Lighting Control Systems

A Local Integration
Multiple devices / inputs
Local programming
Local control

Additional inputs

To Do Do Ix
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Lighting Control Systems

Local Integration
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LMRC-102
Dual Relay

S L. =
[ =g
=

Sensor Corner Mount )
Occupancy Sensor Ceiling Mount
(optional) Occupancy Sensor

s s s s e s == === additional DLM
Local Networks

Class 2 0-10 Velt Control Wiring

O

Line Violtag 0-10 Valt
Ballast

0-10 VoIt
Ballast

Loooooonoeonnonnnng /

Scene Switch Dimming Switch Dimming Switch

Digital Lighting Management
local network components
plug together in any

configuration [free topology] LMRJ Cables

aoa

Occupancy Sensor

Each seament network can connect up to 40 local networks for centralized monitorina and control
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Lighting Control Systems

A Networked / Intelligent
A Wired or Wireless
A Addressable
A Intelligent Fixtures
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Networked Lighting Control Systems

A Wireless
A Network bridge

Capabilities Fully Networked

A Layer multiple control A Remote programming
strategies A 1/0

A Customize / reconfigure A Local controls

A Integrate with HVAC, A Remote inputs/controls
security, etc. A To/From Multiple

A Monitoring devices
A Performance A Wired
A Energy use A Network
-
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Networked / Intelligent Lighting Control Diagram
Addressable

Linear fluorescents Motorized Relay
| e equipment - modules
Linear =11 AV
fluorescents equipment
120V or
Compact 12V dimmers Power
fluorescents S g contactor
ol e 000
processing (— supply and Two-wire
unit gateway DALI bus
Scene  Group
control control
W W<—5Scene—— W module module
controllers LCD

touchscreen

B Group/scene
mm controller
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Networked / Intelligent Lighting Control Diagram
Wired -OR- Wireless

Wired QS link

GRAFIK Eye QS GRAFIK Eye QS \

E wireless E wireless
- 5 = — 0 5

Sivoias QS = QS Sensor =

seeTouche E= é seeTouch = E
Qs QS QSE-C-NWK-E  Shade Module
Energi Savr
Nodet™

Wired
occupancy
sensor

?. cu 1
‘---..f .................................................... @ cs =

GATEWAY

s 2'x2' Troffer 2'x2 Troffer ' ko
M RGBW Kelvin-Tunable Can Lights ¢ ;
{4 , LGHTING 52" | - S
g I// wall Switch k 3 ) o
B L
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*
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PIR Occupancy wall
Sensor Switch

Sensor

ROOM CONTROL

&) (
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VM: NuPAC (Lighting)
VM: CUCM (VolIP)
VM: Energywise




Beyond the Perspective and Basics
Implementation
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