BUILDING USER AUDIT

CAPTURING ENERGY, BEHAVIOR, AND CULTURE

ABSTRACT

This project advances the practice of energy audits by developing and piloting a building use audit tool that observes and
analyzes the effects of occupant behavior on building energy consumption.

Current Gap Existing energy audit protocols do not take into account the impacts of user-influenced
energy use.

Audit Tool Components A baseline of the energy impacts characteristics of building users’ behavior.
A baseline of the cultural context of the building's users.
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Main Deliverable Building User Audit Procedure (BUAP) guidelines that can be used to perform building
user energy audits.

AUDIT PROCESS BUAP DATA CATEGORIES

User-influenced energy used by lights and plug loads
Level 2: Walkthrough Whole Energy Use
O . N ( Analysis 4 )
¢ Building Selection * Manual Observation

o Access to Databases « Automated Monitoring Level of comfort in building and user reactions for Adjustments

e |nterview With e User Survey Level Of Comfort
Building Managers

¢ Basic Building Total number of equipment, peak hours, and pattern of use
Walkthrough Use of Equipment

Level 3: Energy
- J

\ Level :Il-\:nI;II'eIslirsnmary \ Survey &
y Engineering Analysis Building Occupancy
Unexpected Use of Building, After Hour Use, and User Perceived Behaviors
Building Use

Number of people present, pattern of occupancy & Movements

TYPICAL “EDUCATION" USER-INFLUENCED
BUILDING ENERGY USE
Source: CBECS 2003 (Electricitg)
: SPACE HEATING 47%
SURVEY I—I\/IAI\IUAI_ OBSERVATION rAUTOI\/IATED MONITORING
. Number of Laptops Room’s Average
Building Use @ Present/Plugged In TOTAL NUMBER OF DESKTOPS IN USE Relative Humidity
- GOULD HALL COMPARISON OF OCCUPANCY & LIGHT USE
MELs Equipment Number of Desktops Duration of Lighting (DEMPSEY HALL
Inventory In Use 105

Duration of
Occupancy/ People

)
49
40 72,
33 32 > C t 55
ountin £ 60
25 i 8 3 46
) T 40
1 Room’s Average 40 31
| 8
‘ 4 d 4 4 5 Temperature
- .. mEEEE ' ‘wmoml= 20 5 -
Thu. Fri. Sat. |
e Em e BEE B

Number of

80 (
20 71
63 61
60
51

20 45 #6 a4
Projectors In Use £ s

30 27

23
19 19

Number of Rooms 2 B .
With Light On 10 I | . ' 2 . '

0 ~HHE._ 2

Mon. Tue. Wed.

Number of TVs In
S

Climate Change
Beliefs

CAP Related Items

Energy Related

mber

)
41
30 32
21
10 11 l
EEE N

69
25|
13
6
= B
Day

Amount of 0

Intentions & Behaviors — e m8:00AM ®=10:00AM m12:00PM m3:00PM m6:00 PM m 9:00 PM Electricity Used Classroom 1 Classroom 2 S:::n(if:i:zel Staff Office 2 Staff Office 3
Occupant Thermal Number Of Peop|e TOTAL BU|LD|NG OCCU pAN C\/ H Occupancy M Light ® Lighton in vacant room
Comfort Present GOULD HALL
ELECTRICITY USE (WATTS) AVERAGE TEMPERATURE
Number of Windows/ (DEMPSEY HALL) (DEMPSEY HALL)

Socio-Demographic

550

Blinds Open

300
258
55 245
o5 205
Measures 200
171

5 154

€ 150 138 141
Inherent Value 2 117 -

=
. : 100
Orientations 100 g ‘
78 76 |
51
50 38
alN: HRAEL & -
. - = EIENEEN B
Mon. Tue. Wed.
Day
Time Time (hour)

m300AM m10:00AM m12:00PM m3:00PM H6:00PM ®9:00 PM ——Faculty Office ~ = Staff Office Computer Lab == Monday === Tuesday Wednesday === Thursday Friday

500

80
VA SV A N — —eN
450 o = ——
3 400 M-/\J\‘Aj\/‘ \ _/\/\/\"'\ o, ——je==
£ 350 [\l\ h' T

by

300
2 250
g
£ 200

150

00°00000-

Temperature
o o
3 @

100

50

-00 0:00 .00 0.00 .00 0:00 -00 0.00 00 0.00 -00 o © S
o618 g INAD AT g 07 g AT (g [u8 0% 1o a2 10 [AADT g aa T gg [1A0T g 112 B i R I A RO

DESCRIPTION CREDITS

The Building User Audit Procedure project team recognized that while UW has implemented several initiatives to raise Funded by Green Seed Fund (2013-2014 academic year)
awareness of energy use and reduce energy consumption on campus, the university needed a framework to accurately Amount Awarded $73,156

account for the effects of user-influenced energy uses in campus buildings in order for UW to meet its greenhouse gas Status Completed

reduction goals.

Team Members Heather Burpee

The BUAP, developed and tested through the UW's Green Seed Fund, reveals a considerable influence of building Research Assistant Professor, Dept. of Architecture, IDL

Carrie Dossick
Associate Professor, Dept. of Construction Management

Gina Neff
Associate Professor, Dept. of Communications

occupants on energy use as well as a significant gap between occupants’ expected actions and their actual behaviors
in terms of building and energy use. For instance, about 60% of survey respondents report that they turn off the lights
when leaving their offices, while the building audits indicate that electric lights were left on between 40%-50% of the time
in vacant offices.

Alireza Borhani
This project introduces an effective, affordable method to estimate the amount and pattern of building occupancy by Graduate Student, Dept. of Construction Management

means of people counters and manual observations. This helps building managers to properly supply resources to the Julie Kriegh

building users or create data-driven occupancy baselines for future building construction and renovation. Further, the Doctoral Student, College of Built Environments
BUAP provides a benchmark for creating a behavior-based energy efficiency campaign and improving facility operation

and maintenance practices as the UW campus moves forward in reducing overall building energy consumption. ’ w "< COLLEGE OF BUILT ENVIRONMENTS
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