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Credit(s) earned on completion of material of construction or any
this course will be reported to method or manner of

for AIA members. Certificates of handling, using, distributing, or
Completion for both AIA members dealing in any material or product.
and non-AIA members are available
upon request. Questions related to specific materials, methods, and

services will be addressed at the conclusion of this
presentation.

This course is registered with

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
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Learning
Objectives

At the end of this course, participants will be able to

1. Learn how to prepare for an onsite lighting audit and how to maximize assessment accuracy.

2. Evaluate the anatomy of a successful lighting audit plan.

3. Understand how data management audit tools have evolved and what practitioners find
effective today.

4. Discover veteran auditor tricks of trade including effective assessment methods, tool bag
gadgets, and a helpful reference guide resource.
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Delivering Lighting Projects
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Delivering Lighting Projects

Turnkey ESCO
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Turnkey ESCO Retrofit Process

e Scope e Cost

e Photos e Savings
e Conditions * Incentives
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Anatomy
Data
Tools

Tips
Reference
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Initial Details

e Document the Basics
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Audit Data Quality

* Will our Audit Data properly
capture what’s needed to
deliver an accurate proposal
that maximizes the chances
of winning?
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Audit Logistics

One Campus Multiple Cities
Multiple Buildings Multiple Locations
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Who are we sending?
How long will it take?

How much will it cost?

Audit Logistics
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Preparation
Anatomy
Data

Tools

Tips
Reference
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The Lighting Assessment
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Map Review

FIRST FLOOR
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Pre-Audit Meeting

Lighting Pre-Audit Meeting Questions Utility

Project Name: Contact Name: Utility rate (blended
KWH) Utility Rep Contact
Address: Phone: Known Rebate Program?
Utility (Electricity Previous submitted

City, ST, Zip: Date: provider) project?

Facility

ng the Survey

SQFT

Existing Controls: BMS,
sensors, time clocks, etc.

Owned vs. Leased? If
Leased, Owners
contact info.

Areas conditioned or
refrigerated? % of year?

Escort required? If, so
what working hours?

Contractor Badge or Keys
supplied?

Any areas/buildings
NOT included on maps?
Tunnels/Basement?

site-specific safety
procedures in addition to
OSHA?

Age, including Exterior lighting: any utility Existing stock of
additions. owned poles? lamps/ballasts on site? PPE Requirements

Emergency lighting?:

) Design Considerations
Operating Hours, generator, BB %, bug-eye

Voltage (any 480v)?
Nearest interconnection
point, 1 or 3 phase

Shattershield or colored
tube guards required?

Light Level goals or
standards?

Recent lighting retrofits or
renovations?

CCT requirements (e.g.
4000K, 5000K)

Wet location or Wash
down areas

Areas where Sensors
make sense’?
%Reduction

Any known lighting trouble
spots or wish lists?

Asbestos or other
known building issues?

Hazardous locations?
Map?

Installation

Bi-level switching,
dimming, tandem-wiring

Extreme conditions? Temp
/ Dirt / Dust / Qil / Humidity

Ability to receive & store
material

Crew working hours

How is Existing Lighting
Maintained? Lift
required?

Existing Recycling program

or requirements?

Dumpster/Recycling
requirements

Preferred Labor contractor

Labor requirements
{union, DB, PW)

Areas accessible only
during shutdown? Dates?

Background checks
required?

Permits, bonds, taxes
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Dime Tour
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Data Collection: Details

test 3 / Area

Fixture Burn Hours

*1 Office 101 F-F32T8-3/Troffer-2X4-Prismatic-R Office Sensor30 - 2184
ecessed- Tile-4100-Emergency Bat
tery-Master

*2 Break Room F-F32T8-2/Troffer-2X4-18 cell Par Office - 3129
abolic Louver-Recessed- Tile-410
O_*_*

*3 Conference CFL-PLAP26W-2/6-in Downlight R Office - 3129
ound-4-Pin PL-C Horizontal-Open-
Recessed- Hard-4000-**

wexi 3 1 dene | Aoon Flas
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Data Collection: Details

Area: Courthouse - Ground Floor Area: Courthouse - Ground Floor

Reaem WaTes
Room Wame: | Open office

Poicn ARar | Fila B
Cimasainra

Rz Bt

Baom Hasgation
1 Prew P

Rt Ty
e Cesines

nacTessbie

High Friarity

Fisture:  F-FIOTE 3 Tioff-204-Prigsaic-ecusied- Tie-2100-"-

Suggested Action

AutiRed: Office - 312

Bum Mo Grogp:
¥ Quets Esisting | Ofice

Lighting Use: FidursLamg Mote

Sehching:
Ft Candio Resdngs

Swtch Oty

Lime &
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Attributes: | Troffer- Air Handling — - | 18 cell Parabolic Louver | - | Recessed- Tile |- | 4100 | - | Emergency Battery —
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Data Collection: Photos
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* Lighting Layout Requirements
— Dimensions
— Fixture Spacing
— Room Reflectances
— Task Areas
— Additional Light Levels




EDucation

Trade Show and Conference

e Existing lighting system summary
— Areas of Concern
— Areas Excluded from Scope
— Potential Solutions and Design Strategy
— Questions on Specific Map #'s
— Other Comments
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Tips
Reference
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Analog vs Digital
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Old-School Digital Platforms

An Energy-Efficient
Lighting Proposal to

Macsteel

B oo eNESRINe  EcoLink
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Current Digital Platforms

__“Hm THE SOFTRARE ABOUT US MSOHTE GOMRGT US SUPPDAT - - i
¥ Retrolux
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ECOIMNSIGHT COMBIMNES THE FLEXIBILITY AMND MOBILITY OF
TABLET-BASED LIGHTING AUDIT SOFTWARE WITH THE POWER
AND SECURITY OF A COLLABORATIVE, CLOUD-BASED LIGHTING
SPECIFICATION PLATFORM

INTERALCTIVE FLODR
PLAM

The lighting retrofit
software that changed

everything.
WER SrapCounr® bghting nelrohit sofiwars, fetrofiecs
acmss Morh Amencs avdi, peopose amd Implomeng

up b O feexiee. Porar s o tum
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Audit Tool Bag
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Personal Protective Equipment
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Tools

Reference
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Advice to Consider

e Consistency is your friend

— Multiple Floors: Top-Down vs
Bottom-Up

— Per Floor: Pick a Corner
— Direction: Clockwise vs CC

— Hall/Wing: Same Side vs Criss-
Cross

@ leducation.org
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Advice to Consider

* How to Count

— Coves:  Ceiling Tiles
— High Bay: Columns

— Troffers: one Row at a time
— Complex: in Layers
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Advice to Consider

e Distance: Use known measurements

— Ceiling Tiles: 2ft, 4ft.

— Warehouse Rack section: ~ 4-5ft
— Purlin Spacing: ~ 4-5ft

— Cinder Blocks: 8in

— Standard Door: 7ft

— Dock Bay Door: ~10ft

leducation.org
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Advice to Consider

How to Maximize Efficiency

— Arrival: Additional time- badging, training videos, safety training.

— Escorts: Schedule Audit Team to match available Escorts.

— Timing: Plan each day to maximize access.

— Occupancy: Audit with or without occupants present?

— Interruption: Always write down your count and note your position BEFORE you start talking.

leducation.org
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Factors to Consider

Hospital, Food Preparation, Clean Room

* Hair Net

* Long Sleeves

* No buttons or denim
e Ear Plugs with Metal

 Medical gown, “bunny suit”
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Base Types- Fluorescent

Mediurm
Bipin TB/TI2

- o 4 g rm g

Bipin
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Fluorescent: Linear T12 8ft

Catalog #

Nominal
Length (in)

Lamp Version

Ballast Start

Initial
Lumens

Maintained
Lumens

F96T12/CW/SS/ECO

06

Slimline (ES)

Single Pin

Instant

5,300

4,664

F96T12/D41/ECO

Slimline

Single Pin

Instant

6,420

5,906

F96T12/D41/HO/SS

High Qutput (ES)

Recessed Double
Contact

Rapid

8,350

7,515

F96T12/D41/HO

High Output

Recessed Double
Contact

Rapid

9,050

8,145

F96T12/CW/VHO/SS

Very High Output (ES)

Recessed Double
Contact

Rapid

13,000

9,100

F96T12/CW/VHO

Very High Output

Recessed Double
Contact

Rapid

14,000

9,800
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Fluorescent: Linear T8

I EN R ERERED LF | Le2| [vs] [ |[ [lsa]| || ]|

Technology Blue ADV- Energy Advantage
F- Fluorescent, linear
FO-Fluorescent Octron, linear (Sylvania only) EW. XEW- EconoWatt
FB- Fluorescent, U-Bend XLL- Extra Lrang Life
Watts (Linear): 25, 28, 30, 32 (4'), 17 (2'), 25 (3'), 40 (5) PLUS- Improved Phospher
Watts (U-Bend): 16,24, 29, 31 (1 5/8"), 25, 30, 32 (6") ALTO- less mercury (green endcaps)
Length (High Output): 48, 60, 72, 96 25 WATT, 28 WATT, 30 WATT (4

Bulb Shape XP- Extended Performance (lumens & life)
T- Tubular XPS- Extended Performance Super (lumens & life)
Diameter in 1/8" S$S- Super Saver (25, 28, 30 waft 4)
8- %" =1" ECO- less mercury
Lamp Series
7-700 Series (CRI1in70's) XL- Extra Life
8- 800 Series (CR1in 80's) SXL- Super Long Life
9-900 Series (CR1inS0's) 25W- 4' 25 watt
SP- Specification Series (lumens & life)
Correlated Color Temperature (CCT) SPX- Specification Series (lumens & life)
27-Warm White (2700K) 41- Cool White (4100K) HL- High Lumen
30- Warm White (3000K) 50- Daylight (5000K) WM- Watt Miser
35- Nuetral White (3500K) 65- Daylight (6500K) ECO, ECO2- less mercury

leducation.org
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Ta n d e m WI rl n g Tandem Wiring: 3-Lamp Recessed Troffer

MASTER
(2) ballasts

Tandem Wiring: 1-Lamp 4ft Strip

SATELLITE
(0) ballasts

(0) ballast (1) ballast (0) ballast (0) ballast

4-lamp Ballast, GREEN (drives RED Lamps) 4-lamp Ballast, GREEN (drives RED Lamps)
2-lamp Ballast, PURPLE (drives BLUE Lamps)

& leducation.org
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On/Off Single On/Off 3-Way

Switching -

On/Off Single

O n/Off 3'W3V 2-Zone Switching Inboard-Outboard Switching: 3-Lamp Recessed Troffer

Inboard-Outboard H‘ H ‘ ‘ ‘ ‘

2 Zones

3 Z Switch 1: Zone 1, Yellow Switch 1: Outside (2) Lamps, RED
ones Switch2: Zone 2, White Switch 2: Inside (1) Lamp, BLUE

e |l i
Panel

24/7 Night Circuit
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Compact Fluorescent: Plug-In

Plug-In

Plug-in

CF9DS/850/ECO

CF13DD/830/ECO

CF/DS/E/S2T

CF26DD/E/B3OECO

CF26DT/E/835/ECO

FT40DL/841/RS/ECO

G23

GX23-2

2G7

G24qg-3

GX249-3

2G11

2-Pin

PL-S (Short)

PL-C (Cluster)

PL-S (Short)

PL-C (Cluster)

PL-T (Triple)

PL-L (Long)

578913

9, 13, 18, 22, 26, 28

57,8 13

10, 13, 18, 26

13, 18, 26, 32, 42

18, 24, 36, 40, 50, 55

leducation.org
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Bulb Size- HID

Metal Halide:

High Pressure Sodium
Probe-Start, Pulse-Start

1500
1000

Lamp Watts
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Bulb Size- HID

Metal Halide: Ceramic

Lamp Watts

leducation.
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Bulb Size- HID

Low Pressure Sodium

Mercury Vapor

Lamp Watts
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Confessions of an Old School Lighting Auditor

Thank you for your time!
Questions?

Frank Agraz, LC, IES
FAgraz@ecoengineering.com
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This concludes The American Institute of Architects Continuing
Education Systems Course

leducation.org



	Confessions of an Old School Lighting Auditor
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Delivering Lighting Projects
	Turnkey ESCO Retrofit Process
	Turnkey ESCO Retrofit Process
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Initial Details
	Audit Data Quality
	Audit Logistics
	Audit Logistics
	Slide Number 18
	The Lighting Assessment
	Map Review
	Map Review
	Pre-Audit Meeting
	Dime Tour
	Data Collection: Details
	Data Collection: Details
	Slide Number 26
	Slide Number 27
	Data Collection: Photos
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Analog vs Digital
	Old-School Digital Platforms
	Current Digital Platforms
	Slide Number 35
	Audit Tool Bag
	Personal Protective Equipment
	Slide Number 38
	Advice to Consider
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Factors to Consider
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Confessions of an Old School Lighting Auditor
	Slide Number 58

