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

CES for AIA members. Certificates of handling, using, distributing, or
Completion for both AIA members dealing in any material or product.

and non-AlA 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 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
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Learning
Objectives

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

1. Identify the new challenges and complexities LEDs present for designers, installers, owners, and
maintenance staffs.

2. Understand: "What do LEDs require of us?" to ensure successful outcomes.
3. Learn specifc strategies to overcome common problems the arise from specifying and installing LEDs.
4. What and how to communicate with project stakeholders (especially owners and maintenance staffs) to

preserve the project for the long term.
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How | Learned to Stop Worrying and Love the LED




Full Disclosure...

NUCLEAR WARWEAG
HANDLE WITH gppe

| love
LEDs...



Who's Problem?

 Specifiers
* |nstallers

* Maintenance

* Manufacturers

* Reps
e Distributors






What are the Challenges?

* Complexity

* Failures, Replacements, and Consistency
* Maintenance

* Flicker & Dimming...

* Drivers

* Value Engineering



Complexity




Complexity

* Incandescent & Halogen sources are:

o AC mains powered
o Voltage driven
o Hot pieces of metal

* LEDs are:
o DC low voltage powered
o Current driven

o Phosphor coated semiconductors

o Complicated
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Complexity
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Tougher Specifications & Installations
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HOUSING ORDERING INFO

LED MODULE WATTAGE

SERIES AND INFORMATION CRI/ COLOR BEAM USING TYPE DRIVER VOLTAGE OPTIONS
‘ 8027 BOCHI / 270DK FD D1 Phase Dimming 1120v IC
(R . T1L 11W LED / 825Im nom. 8030 N Narow 20°  |Fixed (120V only) 2 277V Insutzted Ceiling
L] L] L iml.'?l(,ﬂsrg:?rr;:?:nslzzs 16L 16W LED / 1100Im nom 8035 M Medium 28° |AD D2 0-10Y Dimming u 120-277y+ | (Nt Availeble in 28C)
i 8040 Wse lae-n fim for Adjustable* (120-277V unly) B
9027 Only whie distrulons) D3 W e e
O l I ‘ r < ( | I ( a I O | l 5 ‘ 9030 000K Onty Farward Phase ’_f-';gg“ﬂh*’ Rernote Mounted
|small Square 9727 / Z700K Onty {120V oniyh L Emergency LED Iuerter
| Trimless 9730 / 300DK Only N Namow 16° Small housing only D4 ¥
| New Construction Housing 9527 O5CAI / 2700K Only M Medium 28° —
9530 95CHI Ondy Fvare 1"
9535 55CH Oniy flenlayintim o (120-277v
Small housig oriy 9540 95CHI/4000K  Only DE
Housing Trims Accessories | S ¥ 9220 92CAI / 3000-2000K T
' Black finish s standard 45y 15 LED /810m noen. Warm Dimming il s
3000-2000K Fade-10-Black™ 1%
,':r_”‘n Dimiming {120-277V only)
4" Non-Insulated Ceiling
Low Voltage Small REFLECTORS |
Aperture Housing I
- Example: = 21 : It = "
1421
TRIM ORDERING INFORMATION
TRIM  OPTION BEVEL STYLE LENS FLANGE FINISH OPTICAL ACCESSORIES
w Wet lecation ' B1 17 Regress Bevel, S Solite 01 Clear Matte (AC Bevel anly) ALIOD | gotor o optical
& Sﬂ[u?]fle :‘m?rzd D'LT CastF_ y | F Frostad 02 Black Anodized (AB Beval only) AL15D accesstones r?alrm
justable atches Flange Finish | o o 10 White AL20D  ©n next page for
AB1 17 Regress Bavel, " Al3op resulting
Black Anodized N NoGlass 13 Statuary Bronze beamspreads
AC1 1” Regress Bevel, 21 Black AL40D when accessory
Clear Matto Anodized 28 Metalized Grey ALSED ::Ir:; llsogc;r:gmnd
¥ Wet location, use with B1 RAL Custom Coler {specify RAL #) AL80D 25° optics
trims only. AS61D
Clearly specify quantity in your order
ORDERING INFORMATION HOUSING ORDERING INFORMATION
ENGINE SELECT ONE DIMMING DRIVER
\G CODE WATTAGE CODE COLOR REFLECTOR HOUSING TYPE VOLTAGE OPTIONS ACCESSORIES
8414 14WLED, [ 27KS 2700K, 80+ CRI 10 10° beam NC1 New Construction [ For use with 120V or 277V cB271 217
i R i ] 825 lumens 30KS 3000K, 80: CRI 25 25 beam CP Chicago Plenum 120 | DIML2 0-10Y dim, 10% C-Channe! Bars
ousing e, olnge i 8420 20W LED, 35KS 3500K, 80+ CRI IC Insulation-Contact v (provided standard) CBS52 52
ELC = Electronic 120 = 120 volts primary Fixture :\;:I“hWh' 800 lymens 40KS 4000K. 80+ CAI Rated / Airtight DIMLS 2wire/ECO, 1% - :-Channel Bars,
MAG - Magnetic 277 - 277 volts prima i : . * White D FT Jat 100, 5 L Emergency
New Construction Housing g f id 3.9" Recessed Fixed Position BK - Biack 27KH 2700K, 90+ CRI A Adluslahlz aousing DIML4E £CO, Sg:. battery ?
for Squara Trim Square Wall Wash Trim P 30KH 3000K, 90+ CAI DIMLAH EC?- VkFade EMLW Emergency
wi Integral Transformer 17" Aperture Suiaralve DIMLGA 0-10V,0.1%, logarithmic battery,
SS * Stainless Steel (painted) wet location
PM = Primer DIMLEB C-10V,0.1%, linear controls
DIMLGE 0-10V, 1%, logarithmic/
DIMLGF 0-10V, 1%, finear controls
DIML? DAL 0.1%
120V For use with 120V only
DIML3 2-wire, 1%, 120V only
| DIML13 Phase 2-wire dimming, 15 120V only
2 Step MacAdam ollipse u; i 7 s -
R s - o EM roquires abov
is standard for all 343V | DIML15 0-10V dim, 1% 347 only ? ...;.:..]'.JU:;S;S risgal
2 Not available with FTA housing with NC1 housing anly.




Tougher Specifications

We reserve the right to change or
withdraw specifications without prior notice.

We are constantly improving our fixtures and reserve the right to change options and specifications.

reserves the right to change details that do not affect overall function and performance.



Complexity & Tougher Specs —
ldeas and Solutions

 Attitude
* Consider the whole system
e Spec what you know / have tested or seen

* Consider project time line
* Need More...

o Knowledge & education

o Designer involvement

o Manufacturer support (samples, testing)
o Documentation



Tougher Installations

 Remote power supplies.
o More to install.
o More access panels.
o More coordination.
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- TRANSFORMER AND POWER SUPPLY SCHEDULE

MARKET DISPLAYS
133 B AND G :
XEMR # MU
424w :
e 124vDC

i3.25"x3.37"x11.25"

1334 GRAB AND GO: DISPLAY SHELF LIGHTING

1334 !GRAB AND GO: DISPLAY SHELF LIGHTING

022015
. XEMR LOAD QrY : WATTS @ Wattage MO
A 8FT 27w 21.2w 424w :
8 BFT 27w 212w i
12 124uDC
i3.25"%3.37"x11.25"

133A  GRAB AND GO: DISPLAY SHELF LIGHTING {102.101.):
XEMR Y LOAD Qry ! WATTS iMU :
A 2FT ¢ 27w i 583w -

13 24vDC

:3.25"x3.37"x11.25"

021015

LOAD | QTY i WATTS | Wattage MU
A 2FT 27w | 983w 583w
14 24vDC

:3.25"x3.37"x11.25"

'GRAB AND GO: SIGNAGE DISPLAY UPLIGHT [TSHEET:  102.101J:
LOAD © QTY © WATTS : TYPE: IMLR H
A 8FT | 25w | TOTALW: 20w
15 “24vDC
13.25°%3.37"x11.25"
133A GRAB AND GO: DISPLAY SHELF LIGHTING 1102101
XEMR # LOAD Qry WATTS | Wattage MU
A 8FT : 27w 21.2w 424w
B 8FT : 27w 212w }
z1 ; 24vDC
;325"

1337 GRAB AND GO: DISPLAY SHELF LIGHTING

1102.101.5;
XEMR # LOAD Qry WATTS : Wattage : ‘MU
A 8F1 27w 21.2w 424w |
8 8F1 20w 21.2w
%2 24vDC

13.25"%3.37"x11.25"




Tougher Installations

g Mite > OMX~

* Low voltage control
(0-10v, DMX, DALI, etc.) o

‘
U
DMX MODULE
0 0 0
)
- 1
] o
DMX MODULE B BEELE B
000

{ : OUT TO NEXT MODULE
i * (Repeat step for odditionol modutes)

ALL DMX CABUNG SHALL CONFORM TO ANS! £1.27-2-2009 (R2014), RECOMMENDED PRACTICE FOR PERMANENTLY INSTALLED CONTROL CABLES FOR UISE WITH ANSI E1.11 (OMXS12-A) AND USITT DMXS12/1990

PRODUCTS.



Tougher Installations Lt Loel . -

2302 Mounting Track  MICRO Mounting
PDS4 -ALU

~
-_— Vﬁ
o> -
L) PD-MICRO BLACK REG-PD
. Mounting MICRO/PDS4 Adjustable
Bracket, Mounting Mounting
REF 42150 Bracket,
24 REF.22154
L] \
(] 83
More parts pleces < >
PL-PDM Mounting LIGER Cover PDS 4 -MET End  KA-BIS Cover
bracket , frosted matte, LINE  Cap, REF.24061 frosted, REF.17071

REF. 24041

\,‘ A o ﬁ

KA-BIS Cover

HS Cover frosted SATIN S Focusing
clesr, REF.17072 CE ED,

Cover clear,
1385 REF.17111

RE

24VDC
Class 2 ‘ ; 2 ' i
power \ﬁ
supply PDS4-ALUEnd  PDS4 End Cap Electricity MW PDS4-ALU
Cap, REF.1053 with hole, conductive end End Cap,
REF.1057 cap for the 0S4 - REF.00026
AL exteusicn,
linalED REF.1381
24V ship
&
- %
R
MW PDS4-ALU imity Switch imity Switch ing Bracket
End Cap with 12 /1 24v;, with cable 12 / for the PDS & -
hole, REF.C0027 £7.00234 26V, REF.00235  ALU; MICRO - ALY,

PDS-O extrosions,
REF.24150

lip Ct-1 \, % 8«“ 0

MW base 11x5 MW base 11x5, Micro Switch 12V DP-ZZ fastener,

.WBGR WwBGR 8 W for LOEO?"BS REF.00035 / 24V, REF.1576  REF.00651
ATAG i
nanna ‘
\
i W t
19
IS &‘

AT . ‘ ~

DP-MOC fastener, DP-MOC-2Z
REF.00645 fastener,
REF.00647




Tougher Installations

e Greater electrical variety
o AC& DC
o 12v, 24v, 48v, 120v, etc.
o Constant Current & Constant Voltage.
d Series & Parallel circuits

min. e,
1
e =
. it ect | .
Noe-Dimmadle L Non-Dimmable
Drwer l:f!_— - Transtormer
e

VA O——m



Tougher Installations — Ideas & Solutions

waaee: | TECHNICAL DATA

* Manufacturer & Reps:

] Parameter Data
:  INPUTVOLTAGE: Power 6 watts per linear ft
] Input Voltage 90-120V or 230-277V
Input Current per Linear Ft 54mA@ 120V or 24mA@277V
o More Tech support T — St ke g
LED Spacing 5/8" on center
o Fixture Length 12°-72" in 4" increment
o Local person in large markets? G —
otal Height (not including clip) 0.82

LED SPACING: ¢ Mounting Ad|ustable Swivel Clip

o More info on cutsheets — e——. |5 < LENGTH: 1| Fins Optons T

LED Color Options 2K, 24K, 27K, 3K 35K 4K, 5K, 65K

Color Rendering Index 20+ CRI
‘|___Ratings Dry
o o Total linear ft per 20A breaker 2100@ 120V or 470R@ 277V
{ S p e C I fl e r‘S . COLOR RENDERINC |___Total linear ft per 15A breaker 156f@120V or 350ft@277V
L Total linear ft per power feed 76ft@ 120V or 1561@277V
INDEX (CRI): Transformer N/A
i T | L ] DYPEREFT T T Ty 1 | ———— 117 | S |

o Minimize variations.
o Samples & mockups for installers

* Installers:
o Calculate voltage drop early.
o Test low voltage data before the ceilings/walls are closed.
o Read the damn installation instructions.



Tougher Installations — Ideas & Solutions

* Everyone
* More Coordination.
* More Communication.



Failures & Replacements




Failures & Replacements

* It’s not 50K hours.
o False sense of security.

e Getting Replacements.
o Match?
o Discontinued?
o Warranty & Support
o Will you need an electrician?



Replacements & Color Consistency

* Color temp is a range by definition & manufacturing standards.

* Specifiers:
* Color warranty
* Matching replace

* Matching replace

* Construction: H
- AA_nl e~ '-|a\ln Attic <Al DAn’t lAaco it

0.46 ;

T Nominal CCT Target CCT (K) and
- | T ] Tolerance
. W 2700 K 2725 + 145
v | 3000 K 3045 + 175
3500 K 3465 + 245
- = 4000 K 3985 + 275

0.26 0.28 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44 046 048 050 0.52



Replacements — Other considerations

e Output (brightness) has to match.

* Discontinued (w/o direct replacement)

* Discontinued (w/ a replacement...but it is different)
* Different components

* Out of business

* If | replace one, do | have to replace them all?



Failures & Replacements — Ideas & Solutions

 Specifiers:
o Design accessible details or explain the risk.
o Choose manufacturers that are consistent and will support.
o Choose robust fixtures.

 Specifiers/Installers:
o Burnin.
o Heat. Ventilation. Thermal management.
o Spares & Attic Stock.
o Don’t allow/get crap.
o Define “catastrophic.”

* Manufacturers:
o Keep parts & replacements.
o Transparency.




Maintenance




Maintenance

 Owners / Maintenance staffs:
* Budget yearly maintenance.
* Training

* Installer:

* Adequate space, access, marking for drivers.
* Provide project documentation & training.

* Specifiers:
* Specify what’s required
e Confirm it was done.




A digression...
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Maintenance

Park Central Hotel Lounge

O vou forwarded thia message on 12/1/2017 1:42 PM

» IMG 0550 1pg (50 XK5)

Goad day Kenny,
Please find enclosed a photo of the pendants here at the Park Central Hote! Lounge
The issue we are having is flickering of the pendants when they dim for the svening scene.

The issue started when we did 2 group re lamping after several tries with different LED lamps we continue to
have the same issue,

The lamp we had with no issue was a — unfortunately it's no longer

avallable

wie recently instalie

The . scems to be working in two of the tour pendants but two keep flickenng.

Any advice you can provide (s much appreciated.
Regards,

Derector of Engineering







Flicker
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Flicker

* It’s the Driver, stupid.

Lehman/Wilkins Flicker Risk Graph

100%

» e
o
- S
W'
3
R 10%
s
s WO
1 e L SEEE R G =1 o R a1 — i el L

Frequency (H2)




100%4 4

F“Cker 1 cycle

* It’s the Driver, stupid. /\
* ACis flicker.

* Digital dimming.

360°

* Dimming DC. /
* 0-10, DMX, DALI, etc.

e 2-wire dimming... \/




2-wire dimming




2-wire dimming

* More flicker (@) I/\ /\
e System compatibility. >
* Quantity matters. \/ \_/
* Not just dim min. load. (b)
* In rush / Rep peak f\ f\
o

e Capacitance ‘\U ‘\L/
& A

* Eroraibfddmnaipgomaneifd ditiddd svidop datc ity ([of oqr | products provide
Theséd\ratings a

rairmneg the alhiveh mepd mean Uee o f b s ro Waths ént)...
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2-wire dimming




Back to drivers

* Component changes

* Behavior & Compatibility.

e The “1% Driver.”

1 400
350
300
= aived Light (%) =
200
150

xsured Light (%)
100

Measured 100
ng ht 50

0
P 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

"mmmmm




Value Engineering




Value Engineering

* Hotel Ballroom w/ 20’ (+/-) ceiling
* 6” downlight
» Semi-diffuse specular reflector

* 40 degree optic

e 38w, 2400Im

b====2




Value Engineering

SPECIFICATION AS SPECIFIED

IP IP66

MAX RUN 100"

COLOR RGBW

LUMENS 419 Im / FT

WHITE 6000K

WEIGHT 1.25LBS/FT

WATTAGE Ow / FT

HEIGHT x WIDTH 2.32" x 2.17"

REMOTE BOX? NO




Don’t be this guy...




Thank youl!
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This concludes The American Institute of Architects Continuing
Education Systems Course
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Thank you again!




