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Focus on people and the planet

« Daylight and nightdark

e Luminaires and finishes change over course of day
o Controls must become intuitive and seamless
 Energy issues

 Resource issues

e Power distribution

« Behavioral changes in individuals and community

Image:
https://www.pbs.org/wgbh/nova/article/nova-marathons-planet-earth/
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Lighted/unlighted environments responsive to human physiological
needs:

 More extremes of light exposure, automatically

 More, larger, energy-efficient windows and skylights (new and retrofit)
e (Can they have photovoltaic capabillities?

 Most are real. Some are faux, but bright, dynamic, and realistic

e Glass dims to dark at night

Image:
creelighting.com &
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Luminaires and surfaces responsive to human
physiological needs:

Daylight and Nightdark

 Luminaires and surfaces that shift intensity and
warmth/coolness over the day

e Wall and ceiling finishes that morph in reflectance and
light emission over time of day

 Luminaires/surfaces large enough to provide cheerfully
bright light at the eye without glare

e Stationary luminaires that can optically shift distribution
over the day to move light upward during day, downward
INn evening

Images:
finelite.com
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Inspiration for this section

Cognitive Empowerment Program at Emory University,
Atlanta GA. (Collaboration by SimTigrate Design Lab,
Georgia Tech University)

Color-and-intensity tunable lighting throughout floor
(offices, training rooms, innovation center, exercise and
therapy spaces, etc.)

Lighting is controllable to study impact of lighting on
learning, retention, and well-being of program
participants and staff

Automatic controls adjust lighting in spaces, in response
to programming, time of day, and occupancy. Also tied-in
to computer system to provide feedback on controls
usage, power use, overrides, etc.

Whole floor control system with local wall controls...and
...Just a few field problems...




Lighting Controls Timeline for the Cognitive Empowerment Program at Emory University (Project collaborators: SimTigrate Design Lab at Georgia Tech University)

Lighting installation complete.

A few CCT and light output

aster controller set up for Emory network.
Troubleshooting complete for CCT issues.

Fixtures so far have replacementdrivers, nlOs,
powerpacks, CAT-5 connections. Drivers all

Lighting Punchlist walkthrough with
all parties. Controls not programmed
yet, so lighting color and output

Programming complete. Incorrect response from cove lighting
to CCT signals. Cove light MFR to send 3 people from
Montreal to reprogram drivers. Downlights, covelights, and

timing issue?

Lights did not shut off over night. Perhaps a

A couple of zones lost communication from

problems observed. Response lag
observed on the master control
system to changes in output and

gentan on site. Conclude
there is a building power quality
problem. Plan: update the driver
firmware at the site in coming week.
Then, follow up with system
software update for control
modules

October 1512020

October 14th 2020

To be continued.

inconsistent. P network for occupancy sensor control. Zones re- CCT.
endants all responding differently. is sti ;
Ipn some rooms ?ight oftput does»;ot match controls setting repro%razﬁmed, out tht::‘re ;\s/;i;ll : drlvt;:r assigned to the correct sensor. But something
" - anomaly. Agent contacting teams for f : :
January 15% 2020 Controls not delivering expected linear response in output. resolution else s wrong. Agent will return again. September21:2020
Other punchlist issues have not been corrected.
March 26t 2020 May 22" 2020
February 6t 2020
COVID has emptied facility. Sllrr;]Tlgrate reports that lights are still not Much reprogramming complete. Agent
. e Property manager requests No visible fixture issues. Lights right CCT or output. defaul says the site now running at 100%.
Controls zoning table finalized occupancy sensor control on all programmed for occupancy Agent says it appears default CCT appears to Lights still on at night.
for programming use. areas, especially at night. control. have shifted.
January 215 2020 March 18t 2020 April 17 2020 June 102020 September 9™ 2020
Jan Feb Mar Apr May Jun Jul Sep Oct
March 2312020 April 8t 2020 June 17th 2020 September 14th 2020
Property manager repeats All programming completed, including System time clock found to be out of
! Agent reports CCT issues still occurring. MFR reports . X
request for occupancy mode. naming zones, programming sensors g P . & . P sync by 9 hours. Diagnostics sent to
; . . they have a solution for problem. LAN still not .
and switches. Connections for building . MFR. Reprogrammed time clock
. connected. IP addresses assigned for the controllers. X
network ready. One cove light Need more IT communication with Emor seems to be working.
misbehaving, and its driver will again be K v .
Network ports and cables ready for installation.

January 17t 2020 replaced. September 22"42020
F.’rog.rammlng ONgoINg. A“ Agent thinks there are more driver
lighting set at same CCT in .

. - related issues. MFR asked to return
interim. All wall controls updated . N
e R to review and fix driver problems.
with firmware (30 min per
device). February 6" 2020 July 10t 2020

March 312020

Space is occupied now. On-going
communication/coordinationissues
among Itg/controls MFR, lighting agent,
owner, contractor, and SimTigrate. Who
decides what happens, when? What's the

Agent uses reconfiguration tool to
reset confused drivers. Can't
identify problem. When Agent
leaves site, all CCT problems fixed.

unoccupied. MFR to return to reassign
the zones that seem to have been
disconnected from occupancy
cmnrc

May 27th 2020

Facility manager makes several calls to

October 6t 2020

SimTigrate: Lights still on at night. CCT
differences still apparent, from fixture type to
fixture type, and even within fixture types.
Agent calls MFR to return again to reprogram

chain of command?

or replace drivers.

Undervoltage power simulated in
MFR laboratory. Seems to be cause.

Firmware and software update should
fix it. Other minor problems likely due
to loose CAT-5 cable and a COM issue.
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MUST be EASY to

Compare features, estimate price, assess realistic performance

Specify, along with comparable systems. We need a
standardized vocabulary, capability list, and a magic interface
gizmo that translates from one manufacturer’s controls
protocols and hardware to another

Bid, for contractors and agents/distributors Lghtnowblog com
Order, for the distributor and agent

Install: luminaire, interfaces, wall controls, system

Commission, and troubleshoot, and troubleshoot some more
Figure out and use, especially the naive user

Reprogram for a different user or function

Upgrade software and hardware for security, bug fixes, or to
next generation image:

https://www.buildings.com/articl
es/30588/6-integration-tips-
wireless-lighting-controls

Design Team

Manufacturer Sales
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Sensors imbedded in lighting systems

« Lighting systems will have proximity sensors that
communicate with neighboring proximity sensors, so that
they gently raise and lower light levels when occupant is
near, without startling anyone or making the space look
forbidding

 These sensors can be overridden or modified upon voice
or gesture command, within reason

e Sensor sensitivity must be tunable in-situ. One size does
not fit all. Sensors should learn from user patterns

» All sensors will harvest energy from environment (temp
changes, for example) so that you don’t have a
proliferation of batteries or constant power draw

* This applies to outdoor lighting, too!

Image:
DOE NGLS program
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Controls are for people, not for aggravation:

Image:
cnet.com

e Seamless and intuitive — really

e Software giants have built empires on excellent
computer-human interfaces

 There’s perhaps a bit of getting used to each other, but
eventually the user learns, and electronic device adapts,
and they work together almost effortlessly

e Can we learn from them?

Image:
https://insideevs.com/new
s/328062/new-tesla-
dashboard-concept-
rendering/
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Making controls seamless is really hard!

There must be standardization of bits,
communication, and protocols for all of this to work
e Color instructions
 Dimming level instructions

« Timing, rates of change, sequence of change, etc. In
response to sensor signals

e Etc.

e Need universal translators that can convert command
signals from one manufacturers’ system to another

o User interfaces must have common functionality

o Systems must be upgradeable. We should not have
to dump these expensive systems every 5 years
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Image:
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Other crystal ball issues:

 Energy — It continues to be a critical issue for climate
change. Keep working on efficacy, controls, overlighting

 Resources — Use less
« Flexibility, reconfigurability, upgradability
e Tinkertoys/Legos Image:

 Lighting should not go to landfills prieresteom

Image:
https://time.com/3931946
/lego-sustainable-
materials/
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Other crystal ball issues:

* Power distribution — No more conduit or j-boxes
o SSL lighting is low power, low voltage
o Let’s figure out standardized plug ‘n play systems

Image:
https://www.thespruce.com/
why -use-conduit-1152894
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Behavioral changes —
Educate the
community on health

Mimic light exposure on a camping trip

e

Glacier National Park

e Wake up when sky lightens

e Sun is small but intense light source,
but the sky and clouds also reflect
light

 When the sun sets, the light gets
warmer, then disappears

« Light a campfire for warmth and light.

Pixabay.com
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e Go to bed with only stars and
moon In sky (zzzzzzz).
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https://www.flickr.com/photos/71482738@N00/20339132010
https://www.flickr.com/photos/71482738@N00
https://ccsearch.creativecommons.org/photos/null?ref=ccsearch&atype=rich
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Thanks for the
attentive eyeballs!

Naomi J Miller, FIES, FIALD
Designer/Scientist
Naomi . Miller @ pnnl . gov
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