Light/Occupancy
Sensor Data
Collection Project

Sarah Allaben & Kyra Ngai,
on behalf of Energy Club



Background: Xcel Energy Turnkey Audits

Bundle H projects: 13 Occupation Sensor projects

F G
Estimated Estimated
Estimated Energy Thermal Estimated Estimated Simple Estimated Xcel
Energy Conservation Demand Savings Savings | Annual Cost | Capital Cost = Payback Energy Cost per
Index Building | ECO Number Opportunity (ECO) Savings (kW) | (kWhiyr) (Thermlyr) | Savings ($) () (Years) Incentives ($) Rebate Type = Quantity Fixture Project Bundle

nstall wall-mounted cccupancy
sensors in thirteen (13) private Prescriptive -

Boliou offices ¥ Lighting g daylight sensors
Install ceiling-mounted H - Occupancy
occupancy sensors in Prescriptive - 1 daylight

restrooms X Lighting sensors
Add dayfight harvesting capability
to the lighting circuit on the 4th Prescriptive - H - Occupancy /
floor Lighting daylight sensors
Add oceupancy sensors to office
and laundry service lighting Prescriptive - H - Occupancy /
fixture: ¥ Lighting daylight sensors

Install ceiling occupancy H - Occupancy
sensors in labs, conference Prescriptive - 1 daylight
rooms and lounges . Lighting sensors

nstall wall occupancy sensors in escriptive - H - Occupancy
faculty and IT offices g z ¢ Lighting : daylight sensors

Add occupancy sensors for H - Occupancy
lighting in resident rooms, Prescriptive - 1 daylight
restrooms, and offices $2,397 X Lighting sensors

Add wall and ceiling H - Occupancy
occupancy sensors to offices Prescriptive - 1 daylight
and conference rooms, $3,115 X ighting sensors

Add wall and ceiling cccupancy
sensors to offices and open Prescriptive -
Leighton offices/corridors, respectively 10,590 $12,874 5 Lighting daylight sensors
Add ceiling and wall H - Occupancy
occupancy sensors for offices, Prescriptive - 1 daylight
Music Hall class and conference rooms $3,140 y Lighting sensors




\ HOBO light/occupation data logger

~ HOBO® occupancy/iight logger



Round 1;: Data Collection

-  Bathrooms in Boliou (2), Nourse (6) , Davis (2)
- Settings on HOBOware:

HOBO UX90-005/6M Occupancy/Light

! Name: Davis 1F Bathroom LO-03
Serial Number: 20790960
Deployment Number: 1
Battery Level: L4 100%

Status.

Sensors

Configure Sensors to Log

Measurement Label.

or Time: =
T Filters...
@ DlLight: Runtime [ Light Davis 1F Bathroom LO-03 Light off/on ﬂ

Advanced
Measurement: Label % or Time ance

@ 2) Occupancy: Runtime ﬂ Occupancy Davis 1F Bathroom LO-03 Occ. unoccupied/occupied

(£ LCD: For State and Runtime sensors, show = Time &

Deployment
Logging Interval 30 seconds [
Logging Duration: 91.0 days

Start Logging On Date/Time 02/05/20 v 12:00:00 AV T

Stop Logging: @ When memory fills Never (wrap when full)
Push Button
After | 2 weeks

Turn LCD off

Cancel | (SEESISEI
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Boliou bathroom LO-01

Boliou bathroom LO-01




\ ROUND 2: Data Collection

e Davislounges (4), CMC conference/lab rooms (5), Burton
laundry room (1)



Preliminary Data Analysis

Time, GMT-06:00

02/06/20, 12:00:00 AM
02/06/20, 12:00:30 AM
02/06/20,12:01:00 AM
02/06/20, 12:01:30 AM
02/06/20, 12:02:00 AM
02/06/20, 12:02:30 AM
02/06/20, 12:03:00 AM

NV S WN -y

2/05
:00 AM GMT-06:00

Light, % on (Nourse 2F F Bathroom LO-09 Li)

Nourse 2F F Bathroom LO-09

100.00
100.00
100.00
100.00
100.00

76.67

Occupancy, % occupied (Nourse 2F F Bathroom LO-09 Oc)

LO-
2F F B:

12:00:00 AM GMT-06:00




2nd Nourse Bathroom

02/06/20, 03:01:30 AM
02/06/20, 03:02:00 AM
02/06/20, 03:02:30 AM
02/06/20, 03:03:00 AM
02/06/20, 03:03:30 AM
02/06/20, 03:04:00 AM
02/06/20, 03:04:30 AM
02/06/20, 03:05:00 AM
02/06/20, 03:05:30 AM
02/06/20, 03:06:00 AM
02/06/20, 03:06:30 AM
02/06/20, 03:07:00 AM
02/06/20, 03:07:30 AM
02/06/20, 03:08:00 AM
02/06/20, 03:08:30 AM
02/06/20, 03:09:00 AM
02/06/20, 03:09:30 AM




2nd Nourse Bathroom

02/06/20, 05:23:00 AM

02/06/20, 05:23:30 AM
, 05:24:00 AM
, 05:24:30 AM
, 05:25:00 AM
, 05:25:30 AM
, 05:26:00 AM
, 05:26:30 AM
, 05:27:00 AM

02/06/20, 05:27:30 AM

02/06/20, 05:28:00 AM

02/06/20, 05:28:30 AM

02/06/20, 05:29:00 AM

02/06/20,

02/06/20,

02/06/20,

02/06/20,

02/06/20, 05:

, 05:32:

, 05:32:30 AM

, 05:33:00 AM

058

, 05:34:30 AM

:37:30 AM
:38:00 AM
:38:30 AM
:39:00 AM
:39:30 AM
, 05:40:00 AM
, 05:40:30 AM




1st Davis Bathroom

, 08:05:00 AM

, 08:05:30 AM

, 08:06:00 AM

, 08:06:30 AM

, 08:07:00 AM

, 08:07:30 AM

, 08:08:00 AM

, 08:08:30 AM
08:09:00 AM
D2/05/20, 08:09:30 AM
D2/05/20, 08:10:00 AM
D2/05/20, 08:10:30 AM
D2/05/20, 08:11:00 AM
D2/05/20, 08:11:30 AM
D2/05/20, 08:12:00 AM
D2/05/20, 08:12:30 AM
D2/05/20, 08:13:00 AM
D2/05/20, 08:13:30 AM
D2/05/20, 08:14:00 AM
D2/05/20, 08:14:30 AM
D2/05/20, 08:15:00 AM
D2/05/20, 08:15:30 AM
D2/05/20, 08:16:00 AM
D2/05/20, 08:16:30 AM
, 08:17:00 AM

, 08:17:30 AM

, 08:18:00 AM

, 08:18:30 AM

, 08:19:00 AM

, 08:19:30 AM

, 08:20:00 AM

, 08:20:30 AM
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Initial Results - Nourse

Nourse_1F_GN_Bathroom2_L0O-05
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In audited Nourse bathrooms,
lights are on with no occupant
between 55-88% of the time

Example shown: 1st floor
gender neutral bathroom,
February 6-19
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1.00-

Initial Results - Davis

Davis_1F_Bathroom_L0O-03

In the two audited Davis
bathrooms, lights were on with
no occupant between 2.0% and
8.3% of the time

Example shown: 1st floor
bathroom, February 5-18
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1.00-

Initial Results - Boliou

Boliou_Bathroom_LO-01

In the two audited Boliou
bathrooms, lights were on with

no occupant 68.5% and 59.8%
of the time

Example shown: 1st floor
bathroom, February 5-18
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1.00-

Initial Results - CMC

CMC_304_LO-06

In audited CMC conference/lab
rooms, lights are on with no
occupant 26-48% of the time,
though there tends to be more
variation across days

Example shown: CMC 304,
February 28-March 12



\ Next Steps!

e Continue with data analysis

e Compare findings with Xcel predictions

e Sustainability Revolving Fund proposal for
motion-detector lights

e Audit more rooms on campus

e Take “control” data from rooms which already have
motion-detector lights

THANK YOU EAC!!



