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FOCUS ON PERFORMANCE

S
<
("F) 100 S0.0  Energy Use (KWh)
450
35
400
50 .r\
350
A
/ Y il
85 " Iy A
J \ ¢ ! ,#\ 300
' y 1 !u U :
L .rf " ;" -" I
," f Loy ! : - = Temp F Exterior
ek 1 . i : 223 s Temp F Main Building Lower Sensor
U""‘“r:‘“*" Caoling 'I : —— Temp F Main Building Upper Sensor
: ' J A ~— Electricity Consumption k\Wh
W ; g 1 Night Time
Occupied Cooling 75 - - - - - _ _ B L T T, S J— ] S B e
Setpaint 1 ]
[
- I
! 158
T
100
ES
50
[ T R e e e

w’ﬁﬁ&*#f@“v‘ FEELEEL S ES *-:? FEELEEE S S P v“«‘? PELLLLEELS il ”«"‘v“&’a"&%

I 7 June 2013 I & June 2013
{Weekend)

9 June 2013 10 June 2013 I 11 June 2013 I
(Weekend)



CHECK AGAINST DESIGN INTENT
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VERIFY PREDICTED
PERFORMANCE

Facilities Operation and Maintenance

The efficiency of a building is highly dependent on its operatiors and
Facilities operation and maintenance also greatly affect the occupant comfort.

Survey Responses

o FThe most significant maintenance issue is ongoing issues with the air
= conditioning units

b The standard occupied satpoints for the building is 72° for cocling and
80 for heating

PROVIDE RECOMMENDATIONS  smssimisssememne

¥ The HVAC systems are right sized for the building

FOR BUILDING OPERATIONS i 7esmmsonmmm e -

FThe lowflow plumbing fixtures are somewhat satisfactory, often having = =" o bR
issues with miscalibrated or malfunctioning auto sensars

b The drip irigation system used on site has issues with some of the tubing -
coming loose

I Satisfaction was reported towards the green housekesping being practiced
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POE TOOLS:
QUANTITATIVE MEASUREMENTS

THE FACTS
MA'AM -
JUST THE FACTS




ILLUMINANCE METER

Anything above 5,000 Lux
considered

uncomfortably

bright




SOUND LEVEL METER

Extremely Loud Rock Concert 120 dB
Level at which sustained
exposure may resultin - - — _Jackiammerat 50°_ __50 dB
hearing loss

- - Telephone Dial Tone. _80 dB
Loud _______________________________ Light Music Steren__ _70 dB

(office)
Moderate __ __________________________ Moderate Ralnfall _ _ _50 dB
________________ Refrigerator _ ___ _ _40dB
Fant ___ __ ___ __ _____________________ Bedrom _ __ _ _ ___ 30 dB
________________ Whispering__ _____20dB
________________ Human Breath ___ __10dB




CO2 MONITOR




PSYCHROMETER +
THERMOMETER

H 1
 Clothing: Light business sult
| Relative Humidity: 50% |
| Indoor Air Speed: 36 fpm |

____________________




AIR VELOCITY METER




INFRARED THERMOMETER




THERMAL IMAGING CAMERA
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DATA LOGGER
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GRID OF MEASUREMENTS

190 [ R N
1.4,000/wx 3. 2,000 lux
2.3300lux 4. 3,800 lux

2000-2250 2250-2500 2500-2750 2750-3000 3000-3250 3250-3500 3500-3750 I750-4000

CONTOUR MAP



POE TOOLS:
ON-SITE OBSERVATIONS

WATER DAMAGE TO CEILING

DUCT TAPE OVER DIFFUSERS

SIGNIFICANT GAP IN GLAZING
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Quick Links

Mission and Organization
Industry Partners
Research Staft

Research Portfolio
Publications
Membership Information
Search Our Site

|

Search

¢ For Industry Partners

* Pariner Login

* Partner Advisory Board
Meeting

* For Prospective Partners
+ For Prospective Students
* For Visiting Scholars

* For Job Seekers

* Contact Us

+ Connect with Us

CENTER FOR THE
BUILT ENVIRONMENT

Industry/University Research Collaboration
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POE TOOLS:
QUALITATIVE ASSESSMENTS

RESEARCH MEMBERSHIP

Symposium on Cleantech Innovations in the
Commercial Building Sector April 2014 [
This event featured fvely dislogus between
commercial building siskeholders, technology and
product developers., researchess, and cleantech
leaders

Interactive Radiant System Buildings Map
Now Available [*]

CBE hes developed an interactive online map of
radiant system buildings across the globe. Thisis a
valuahle resouce for design teams and commert ksl
building stakeholders

What's Working: Occupant Satisfaction
Surveys for Building Evaluation [+

CEE's oecupant survey shows how well a building
is perfoming from the perspective of its occupants
Use of the survey aiso qualifies for thermal comfon
verification LEED cradits

New Thermal Comfort Tool Available [

Use this web-basad toaol io predict thermal comiort
that meels ASHRAE Standard-55. Includes detailed
options for convenbonal bullding sysiems, sdaptive
comfort, and increased air speeds

2013 Livable Buildings Awards Winner:
UCSF Ray and Dagmar Dolby Regeneration
Medicine Building [

This UCSF building utiizes a challenging sile in an
urban seffing, and provides ample outdoor space
and natural light far its occupants

WHAT'S NEW

13,420 83 14%1

§50B £1». 600+

4,300,000: 36'9

Centeriine Magazine
View previous issues
Research Areas

Indoor Environmental
Quality (IEQ)

Building HVAC Syslems

Building Facade
Systems

Human Interactions
Sustainability and
Whole Building Energy

Related CBE Sites
Mixed Mode

Underfioor Air
Distribution Technology

Thermal Comfort

For the remainder of the survey, "your workspace" is defined as the space

that you work in most frequently.

Which of the following do you personally adjust or control in your
workspace? (check all that apply)
[window blinds or shades

[]Operable window(s)

[]Thermostat for heating
[]Thermeostat for cooling

[JPortable heater

[JPermanent heater

[JRoom air-conditioning unit
[]Portable fan

[]Ceiling fan

[JAdjustable air vent in wall or ceiling
[ adjustable floor air vent (diffuser)
[ Door to interior space

[[Door to exterior space

[INone of the above

[Jother: | |

How satisfied are you with the temperature in your workspace?

Very Satisfied 2.4 uo 000 Oa % very Dissatisfied

Overall, does your thermal comfort in your workspace enhance or
interfere with your ability to get your job done?

Enhances &8 [J0 O O O O &2 Interferes

[ ] [ |

Survey Progress...

All contents copyright © 2014 The Regents of the University of California. All rights reserved.
Revised: February 1, 2008



POE TOOLS:
QUALITATIVE ASSESSMENTS
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Post Occupancy Evaluation: Facility Ilnncigur.' lﬂciinhnanuu Operator Survey

= This survey will cover the following information about building systems: HVAC & Lighting,
= ﬁ m schedule of operation, setpaints & control strategies. It may take 10 to 20 minutes o complete.
= 5 Please keep the O&M manual handy before beginning the survey it the building has one. If

€ New Project m = E'8

TRASH AlLL SURVEYS POLLS FOFM REPORTS cerlain questions are not applicable fo the whole building, please answer the guestions keeping
the most important areas for the building in mind (eg. standard sefpoints may apply
to classroams and not to multipurpase rooms or other general areas).
Labels &4 e ] sELECTALL  F Bulkisbel Created Heaparsss Siatus
General Questions
] Gopy of Facilties Ma m m 7 Aug 2074 0 (1} 2) How long have you been associated with this buliding? oy
Add a new label 7 \‘ <
] Euless Natstonium - Facilities Manager Survey 28 Jul 204 2 L’}
] Euless Natatonum Post Occupancy Evaluation, Oc 22 Jul Hnd 13 (_’} :!:?‘P
&
e
]th.. o ~¥ et el d : 1@@:%"{
X "
a‘d'rr £ Post Occupancy Evaluation: Facility Manager/ Maintenance Operator Survey Q\:‘ ,;;L s
How satisfied are you with your access to a window view? ik, Chart Wizard ¥ General Guestions \{’:Ng:;q
6) Operating schedules: N
Responses  Parcentage 5
Extremaly satsfiad Weekday Operating Schedule: HVAC g Poph- a\ o do’\)—m‘b{x'}
3 200% Weekday Operating Schedule: Lighting Lg poof- A oo e
Satisfied Weekend Operating Schedule: HVAC ¥prornonihit A
= ‘ 287% Weekand Operating Schedule: Lighting ¥ ' :;:3’5'\
Somewnat satished " .
Hal ting Schedule: HVAC
i 1 e T T e 0w
Noutral Haliday Operating Schedule: Lighting iy N @:}: )
s e Cleaning Operating Schedule: HVAC [:,1 jkf‘?;r NV R T ol s ot
Somewnat dssatised Cleaning Operating Schedule: Lighting nm NN& " v
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POE TOOLS:

QUALITATIVE ASSESSMENTS

DISSATISFIED SATISFIED
THERMAL COMFORT -3 2 £

DISSATISFIED @ SATISFIED

LIGHT -3 3
DISSATISFIED SATISFIED
VISUAL COMFORT -3 2 __
DISSATISFIED SATISFIED

NOISE -3 2 12}
DISSATISFIED SATISFIED
SOUND PRIVACY -3 2 4 oS
DISSATISFIED SATISFIED
AIR QUALITY -3 2 5

DISSATISFIED a SATISFIED

CLEANING -3 =
DISSATISFIED 'E SATISFIED

AVERAGE -3 2

Hole: Satisfacton based on average score fom each zone.
Resuits based on 30 ocoupant responses.

|Hatimwi:‘le.|’[uEﬁga

Owverall Satisfaction
Personal workspace: 209 ocoupant satisfaction (37% extremely satisfied)
GeoSouthemn building overall: 78% occupant satisfaction (209 extremely satisfied)

Ease of interaction with co-workers:
83% satisfaction, 43% extremely satisfied

Workspace is a private office;
709 ofrespondess

Worksapces within 15 feet of window:
83% of respondees

Satisfaction with Lighting
70% of respondees

Satisfaction with size of workspace:
809 satisfied, 40% extremely satisfied

Office layout’s effect on reported occupant
productivity;

33% enhances

53% neither enhances nor interferes

13% interferes



Lighting Quality

Summary

FINAL REPORT

Insights
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Acoustic Quality
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EACH TEAM ASSIGNED
TO A CASE STUDY



INDIVIDUAL ROLES

El
4
F
1]
H
]
|
| 5
¥

1

fh. 0000 3. 2,000 e
Tz, 5300kx 4. 3,800 Ls

]___.FL L7003, 2090 hux
I 2,230k 4 3800 kux

]___.P..‘_J’?Dlm 3. 2,090 ux F—1th. 1000ix 320000
2. Z300ks & 3800 lux ; T HT T2 3300ke 4 3,800 L




PROCESS:
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STEP 1:

REVIEW BUILDING
AND KNOWN PROBLEM



STEP 2.

TOOLS REVEAL CLUES
(OPEN ENVELOPES)




C02 Measuraments

e T DR DUCT TAPE OVER DIFFUSERS

s

i DR - R

= B
T N
Sev:ont:‘L]@'-!e! —L_Lh e

Thermal Comfort

Light

I

!!O

=4
g
o

a

. Visual Comfort
R R . Noise
: Bl i Bl Air Quality

] PN .
L ‘Ilfiri' [ Cleaning

T ﬂ T

—_—l ;
) L_ |.3 Averag

STEP 3.

TEAMS REVIEW CLUES,
IDENTIFY CAUSE OF PROBLEM
AND POTENTIAL SOLUTIONS



STEP 4.
REPORT CONCLUSIONS



NAMES HAVE BEEN CHANGED
TO PROTECT THE INNOCENT



SOME RESULTS HAVE BEEN

ALTERED FOR THIS EXERCISE

(BUT WE'LL TELL YOU THE FULL STORY AT THE END)
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DENTSIBERFORMING
'ABNORMALLY L OW ON
STANDARDIZED TESTS




CASE 2:
SUBURBAN ELEMENTARY




PROBLEM:

THERMAL COI\/IFORT COMPLAINTS
FROM CERTAIN ROOMS,
PARTICULARLY THE LIBRARY







PROBLEM: T :
TEACHERS COMPLAIN THAT STUDENTS

STRUGGLE WITH FOCUSING AND
FOLLOWIN&INSTRUCTIONS 7~
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CASE 1:
DOWNTOWN ELEMENTARY CASE 3:

s+, S v‘ URBAN PRESCHOOL

CASE 2:
SUBURBAN ELEMENTARY



CONCLUSIONS



5 (ALMOST) NOBODY FILLS
« OUT ONLINE SURVEYS
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cerlain questions are not applicable to the whole bullding,

Genaeral Questions
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Post Occupancy Evaluation: Facility Hanfager." ;fa: manar%ge Operator Survey

This survey will cover the fallowing information about building systems: HVAC & Lighting,
schedule of operation, setpaints & control strategies. It may take 10 to 20 minules to complete.
Please keep the O&M manual handy before beginning the survey if the building has one. If

plaase answar Ihe questions keeping

tha most important areas for the building in mind {eg. standard setpoints may apply
to classrooms and not to multipurpose rooms or other general areas).

54 How is this probleth addressed?

2) How long have you been associated with this buikding? e i |
| A\ J
3) Ahy Signlllcarn ledlng |mprwm11&nts." r.hanges since you joined? 5 vl '{:Df
- b oldn, uﬂi
4) What is the most significant problem In terms of maintenance? : L\. o
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Post Occupancy Evaluation: Facility Manager/ Maintenance Operator Survey ’Q‘-ﬂ *73

General Questions \&:E“@;’{

6) Operating schedules:

Weskday Operating Schedule: HVAC gy~ Ay dwmqﬂ')
Weskday Operating Schedule: Lighting Lo fron- A9 e

Weskend Operating Scheduls: HVAC lf"@-wmvﬂcnu

&

Weekend Oparating Schedule: Lighting ¥

Holiday Operating Schedule: HVAC i (a0

Huoliday Operating Schedule: Lighting e A\

| Cleaning Operating Schedule: HVAG o

B Caed? g O m

Cleaning Operating Schaduls: Lighting d IDL

o
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4 « LOOK FOR HANDMADE FIXES
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3 MANY PEOPLE WHO OPERATE BUILDINGS
« KNOW LITTLE ABOUT BUILDINGS






2 = RETURN TO THE SCENE



C02 Measurements - Summer Occupancy C02 Measurements - Normal Occupancy

| ill Pro‘
B

LA | L[__:J;EF”LB_-J =£a.=-~l:.!£ R
— - -’-I':.;‘ v E = N [
_:_-I ;-l M—J,é‘::' F; _; o) | —l_h e [

| Ak A 8 ! ;

First Floor

400 500 &00 700 800 S0

Value Gradient (PPM)




1 YOU'LL FIND OUT THINGS
= YOU WISH WEREN'T TRUE



CO2 Levels

Carbon Dioxide Measurements
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400 500 600

Value Gradient (PPM)
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Survey Responses

» 47% of respondees are satisfied with indoor air quality,
and 17% are extremely satisfied

» 32% of respondees said air quality related symptoms
improved away from work

» Occupants have expressed dissatisfaction with kitchen
odors and stuffy air, which relates to the low score of
-0.25 in Zone 5 of the first floor.




Julie Hendricks - JulieH@Kirksey.com

Colley Hodges - ColleyH@KIirksey.com
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