Creating Smart Buildings with
Fault Detection and Diagnostics
Katie Rossmann, P.E., CEM

e
¢7T‘ﬂ‘<“\ Manager, Building Analytics & Ongoing Commissioning
{( [ ( . Facilities Management

11/24/2020

The University of Towa
Credit(s) earned on completion of This course is registered with AIA
this course will be reported to CES for continuing professional
American Institute of Architects education. As such, it does not
(AIA) Continuing Education Session include content that may be deemed
(CES) for ATA members. or construed to be an approval or

endorsement by the AIA of any
material of construction or any
method or manner of handling,
using, distributing, or dealing in any
material or product.

Certificates of Completion for both
AIA members and non-AIA members
are available upon request.

Questions related to specific materials, methods, and services will AIA

be addressed at the conclusion of this presentation Continuing
Education
Provider

Course Description

Discover how Big Data is finding its way into the facilities management profession
and how our industry is increasingly positioning itself to harness and leverage the
explosion of data collection and processing. At the center of this facilities-related
Big Data revolution is the deployment of Fault Detection and Diagnostics or
FDD. FDD holds the promise of moving our profession from a reactive service
model to more of a predictive service model. Learn how employing a monitoring-
based commissioning model, built on data analytics, holds the promise of
providing more efficient building operations, retaining energy conservation gains,
and lowering the risks to business continuity by using a predictive maintenance
approach.
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Learning Objectives

« Define “Big Data” and the benefits in Facilities Management

* The future of smart buildings

« Define Fault Detection and Diagnostics and how this technology leverages
investing over spending with COVID-19 and new construction examples

« Case Study: University of Iowa’s Fault Detection and Diagnostics Program

* How to get started on your campus and measure success

* Questions and Answers éﬁﬁu.mmg
Education
Provider

Big Data in Facilities Management

The Three V’s

Volume Data s generated by occupants,
building operators, devices, sensors, etc. This makes
it harder to put this data to action.

Variety Facilities data comes in the form of GIS
location data, database and photo capabilities. Early
adopters may be utilizing audio, video or social media
input.

Velocity The delay between data generation,
analysis and results is shrinking.

hitps:/iwww. datasciencecentral com/forumopics the-3vs-that-define-big-data

The explosion of data in buildings is driving us to make more data-based decisions and incorporate this
information into our daily operations.

Big Data in Facilities Management

Glokial T forecast: sensors market breakdown by segmer 2022

Projected global Internet of Things enabled sensors market in 2022, by

segment

Valume

By 2022, Pressure and Temperature
sensors will account for 62% of
globally enabled ToT sensors.

2022 by segment

Source: Siatista, Projected global Int
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Big Data in Facilities Managemen

Valuma
Energy
Smart meters,
demand response Water
Smart meters, use
Lighting and flow sensing
Occupancy sensing
HVAC
y | Fans, variable air
Fire volume, air quality
Functionality checks,
detector service Elevators
24/7 monitoring oo All of these sensors are generating
Condition monitoring, data from a variety of sources, stored
parking lot utilization Access and in different databases, using a variety
securif of communication protocols. . .
Badge in, cameras,
integration perimeter,

ioors

Craait: 181

Big Data in Facilities Managemen

Building Automation and Business Intelligence Reporting

Data Analytics & Real Time Dashboards
Reviewing static trend

information in =
spreadsheets. Proactively respond to
issues identified using real-

time data processing. Predictively respond to and
manage real-time streaming
data, forecasted analytics,
resulting in real-time All three processes require
decisions.

Understanding what has
happened in the past and
reacting. Understanding what is
happening now and
planning a response.

intense data collection in
Understanding what will
happen and adjusting real-
time. predictions based on the
past, present and

presumably the future

order to make accurate

Benefits of Leveraging Big Data

The data is there, it's moving
fast, and there’s a lot of it




“If the rate of change outside your organization is

greater than the rate of change inside your
organization, the end is in sight .”

Jack Welch - former CEO of General Electric
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Smart Building Enabled Operation

IBM Knowledge Graph for IoT: https://www.youtube.com/watch?v=ebBTdH62yLgg&feature=youtu.be

11/24/2020
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IBM Research — Ireland

The evolution of building to the future

Automated Buildings

_

Visualize KPI
- Good for ratings
4 Allows identifying general
issues

= Bad for identifying energy
waste

Smart Buildings

Analyze Energy Consumers

4 Understand consumption of
rooms and central assets

= Only primary datapoints are
analyzed

Cognitive Buildings

- -
-

Learn Behaviour
# Predictive control down to desk level

Understand energy flow and building
occupancy

4 Consider comfort preferences of use

¥ Collect context such as weather and
etings

= Too data points even for advanced
analytics
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Fault Detection and Diagnostics

What is it?

A software TOOL used to PROACTIVELY discover
building system problems and identify optimization
opportunities BEFORE they lead to alarms, excessive
waste of resources, occupant discomfort or system
failure.

Not QUITE there on a scalable solution to Building IoT using
machine learning...butit's coming and FDD gets us close

13

Fault Detection and Diagnostics

 gavte Thresy

N ation of 7;, /%
Varibe >
T y .
Variable { Fault
2 ! Condition
vergle Cost
Analysis Evaluation Diagnose
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What is a fault?

+Stuck cooling coil valve
«Supply temp higher/lower than setpoint
*Insufficient economizer

Identifies . ght setback

Opportunities for
Efficient Operation

Points Out Potential for
Future Catastrophic
Failure

*Low loop temp difference
*Unused free heating available

*Valve short cycling
*Low mixed air temp
*Room air temp below min

«Room air temp higher/lower than setpoint
« Zone occupied, AHU off

sensor error
y sensor on longer than expected

upancy
* Fan Status mismatch

Prioritized Response

Planned, Scheduled,
Routine work

15
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An Alarm is not a Fault

Alarm is...Rea
Emergency Br -’ in
EXPENSIV.
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Why Fault Detection and Diagnostics?

“The Good Ol Days”
¢ Three modes of operation

¥ Limited data points

! ® More room for intuition and
institutional knowledge

Nerorure, 5a TAE and e ek <ol coercl vlee el moddarn ope n wiace whl srpont B esriamed o W) pecihed

iy
17 haging vt sysiem Cargeratis o 3F (o)) e sa(peRI on o cob Ty heaing, e TAR shal rev 41 is mieann o¥ S setivy.
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“ Today...

¥ More modes of operation

¥ More data points

¥ More “weak signals”

2 Less room for intuition and

18



Weak Signals

“The intuition about how a machine is operating on a
factory floor used to come from working there thirty years
and being able to detect a slightly different sound
signature emanating from the machine, telling us
something is not exactly right. Thatis a weak signal.
Now with sensors, a new employee can detect a weak
signal on the first day of work - without any intuition.”

Thank You for Being Late: An Optimist's Guide to Thriving in the Age of Accelerations
Thomas L. Friedman

19

Weak Signals

“Experienced workers knew how to process weak data.
But now with big data, with a much finer grain of fidelity
we can make finding a needle in the haystack the norm
- not the exception. And we can augment the human
worker with machines so they work as colleagues and
enable them to process weak signals together and
overnight become like a thirty year veteran.”

Thank You for Being Late: An Optimist's Guide to Thriving i the Age of Accelerations
Thomas L. Friedman

11/24/2020
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Benefits of Leveraging Big Data or FDD

INVESTING SPENDING

Predictive and Preventive Maintenance Reactive Maintenance

« Bridging institutional
knowledge gap

+ Managing risk by detecting
weak signals

* Reduce cost with condition-
based maintenance

* Energy and Carbon footprint
reduction

* Increased occupant comfort
and productivity.

* Modernization

+ High Productivity Losses

* High Repair Costs

+ Wasted Energy Investments

* High business continuity risk

* Loss of institutional
knowledge

‘OPERATING CONDITIONS

ZONE ZONE

21



FDD During COVID-19

Sample of IAQ issues in individual rooms

Ventilation quality is a key component to a
successful return to campus during COVID-19.

Sample of IAQ issues at the central Air level

Supply/Exhaust flow lower than setpoint

Mixed Air Temp lower/higher than setpoint

Supply/Exhaust flow higher than setpoint

Dampers stuck closed

Outdoor airf

11/24/2020

Mixed Air

Many weak signals!

Stuck Damg]

Damper short cycling

More than 408
Air Handlers!

Minimum outdoor air damper closed

CO2 sensor error

22

FDD During COVID-19

ice descrption

Team found weak signals that impact the air change rates in classrooms:
stuck fire dampers, loose set screws, programming overrides, programmer oversites, calibration errors

ide description
Supply ai flow lower than setpoint (AQ).

oy air flow lower temp higher

than setpoirt.
hiderecommendstion:

Please check VAV damper and flow staton for proper operation
and check for losed fire dampers or other obstructons.

hide actons

Mante K. found thatthe firs dienor R faded veplaced damper
actuator and tested wo, Wi bux s iow showg proper flow.

ide descpton

Please check VAV damper and flow station for proper operation
and check for closed fire dampers or other obstructions.
idesctions

helped James over the phone. W checked operation of the
damper, flow station it 3l looked good...had decent sir blowing
out but the air flow was reading around 23 cim. After checking
the program an gt over £ notis

cpen. Fered ME

[r—
ol

ide deserption

o setpoint 1400, Supply
setpoint (AQ)

hide recommendations

Please see uho applied overrdes to VAY dampers and why.
hidesctions

1 checked the trend data and these o have bees m phace for

ave been hot and that's why the overrides were put in place. |
relased al of the overrides and eventhing laoks good. 1 also checked

e description

temp higher than

Supply ar fow lower than
Sefpoint, Occupancy sensor on longer than expected,

ide recommendtions

Check damper actuator

Hide acione

Found sessren loose on i damper. Lockighted and tightened screw
and cftorted

e recommendstion:
Check damper,no ai flw het vlv could also b leaking.

tide acions

Logated the dampar outide the iassroom, Confirmed that the supply
e dampet wes i LS notfed o repar

Pl p Room ai temp higher than
Setpoint. Leaking heating valie.
ide recommendti

Check damper,no airflow. heat valve could also be leaking
e scions

fourd dampes et Srem wa kase reset and put bosx thru recalibraion

23

FDD in New Construction

P i
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Pl AR
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FDD in New Construction

New Construction Building

sanual
Avoicable
Costs

sk Issue curren
K g Equpment  Assigned  Summary Descrption/Recommendations/Actons o Y status

Q. - e bt
W1 Cole. aHUS  damerona.

before turnover .

nd

Excl
mechanical Che

. BaUT
o Vihee!satus
data

w07

x4
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Case Study: University of lowa’s Journey into FDD

15 | Ly
)| It Wy

Facilities Management

26

FDD at the University of lowa

Key Tenants

¥ Important that we leverage our internal expertise to prioritize and
perform the majority of the work.

¥ Important that we use existing data infrastructure, mostly through
our Building Automation Systems or OSISoft Pi.

¥ Always want to be good stewards of University money and
resources.

¥ Must compliment overall FM goal to be more efficient with our work
and support proactive and predictive maintenance.




People

Innovate

Technology

Source: Harold Leavitt's “Applied Organization Change in Industry”.

Facilities Management

11/24/2020

Technology helps us adapt to the rate of change =
¥ 52 Buildings

Academic, Lab, Office, Recreational, etc.
Over 91,000 Points, 9700 Analyses applied

Schneider Electric Building Advisor FDD Software
5 min interval collection

All Major HVAC Equipment (12,322 pieces of equipment)
AHUs, HW/CHW Systems, Pumps, VAVs

3 Building Automation Systems
Andover Continuum, Schneider EBO, JCI Metasys

v Has been important tool in COVID-19 facilities planning

Technology Process.

<

<

<

Facilities Management 18 The U

People help to scale and innovate

Analytic
Response }ﬁﬁg{ - — A e

Grou p Meets 4 momings per week

Prioritizes, plans & coordinates response:

L]
Callh 2
- Exporenced HVAG lociniens |+ Exparioncod contls - BLS Manogors - BLSManagors

-+ Inoractwithfoolfll imo programmers (1 point porson)

26 1FTE s Nesded As Neadsd

Facilities Management 1 The U
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Process integrates with technology

“Location D
+Asset ID

Use the tools you already have. Enhance, don’t duplicate!

* 2-Way communication between CMMS and FDD software using Web API

Utilized static IP to communicate between the FDD information in the cloud

and our CMMS database hosted within our firewall

to help us automate e
Technology Process

i G S

o g o £ ot

Leveraged FDD integrator and our CMMS integrator to do the programming

11/24/2020

Facilities Managem:

Fault Detection and Diagnostics Demo

Hancher Auditorium Example

Issue identified and troubleshooting begins 11/21/2019

Buiding Equpmeni  Anasis  Stari Date Notes Summary Tasks Cost
HAAHUS
encher Audtoium SRS anucois 111772010 1%
HA-AHUS
Hancher Audtorium PRS- anu cois 1112010 1%
HAAHUS
ancnor Audtorum — HAREUS Ay cols 111192010 1%
ancher Auditorium (4RO AU coils 112012010 1%
T Simultaneous heating and cooling. Supply
Hanchor Audtorium PRV A Cois 112172019 temp lower than setpoint Leaking cooling 1 ( ses

valve.

Im
3]

M

v A B

Action:

11



FDD Response Workflow

First Responders do a quick “desktop” validation of the fault using software

‘Simultaneous heating and cooling
Supply air temperature lower than setpoint.

Leaking cooling coil valve.

AHU Supply Air Temperatures

7 A Ryt A
= — AHU is delivering air 5 on
r 65 degrees below setpoint.
5
] g
g s a
e
& 50
<

45

11721 00:00 11121 06:00 111211200 11121 1800 111220000
Time
Mixed air temp ————— AHU on (calculated) ———— Supply air temp
Supply air temp setpoint — — — Occupancy

11/24/2020
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FDD Response Workflow

First Responders do a quick “desktop” validation of the fault using software

'Simultaneous heating and cooling

Supply air temperature lower than setpoint.

Leaking cooling coil valve.

Cooling coil
0

1

c,, e e A 100%
T , A ANt H
5 ARy s
s I
g | 60-50 degree drop in temperature S
3 . "

g across the cooling coil! %
£ £
H o @

40 AN
1121 00:00 11121 06:00 1121 12:00 11721 18:00
Throe Cooling Valve

Cooling coil inlet air temp — — — Valve position Closed
Cooling coil discharge air temp

35

FDD Response Workflow

First Responders do a quick “desktop” validation of the fault using software
‘Simultaneous heating and cooling.
Supply air temperature lower than setpoint.

Leaking cooling coil valve.

Heating valve

150 Pre-heating coil open to 100%!
[ If the systems were operating properly, i — —- 100%
® neither coil would need to heat or cool — i [N W
2 110 tremendous amount of waste with only a 5 b
g degree difference at the AHU discharge.
g w0 1 i 60-50 degree rise in temperature
£ i ‘ across the heating coil!
4 ;,j_,ﬂ":;\i g o5 e S T 0%

50 — —
11721 00:00 11721 06:00 11721 12:00 11721 18:00 11722 00:00
Time
————— Mixed air temp —-—-— Face damper
Heating cail discharge air temp_— — — Valve position

36
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FDD Response Workflow

Summary: HA-AHU-8 Simultaneous heating and cooling. Supply temp lower than setpoint. Leaking cooling valve.

Building Name: Hancher Auditorium
Equipment Name: HA-AHU-8 Technician initiates a request for work order
Analysis Name: AHU Coils within Building Analytics, which generates a
Issue Date: 11/21/2018 work order in the CMMS (AiM)

miterva: Daily
Reporter: brad-dameron@uiowa.edu N in Building Analyti he
Assigned: brad-dameron@uiowa.edu O e s ?,Empz'o’:i;‘:;:x‘.‘;: =
Status: Open
Description: Simultaneous heating and cosling, Supply temp lower than selpoint. Leaking cooling valve
Recommendations: Check controls, dampers, actualors

Work Type: Unassigned
Work Order Number: 20-844010

[Work Order] Property Description Requestor Status  Request Method
d ecal DD CM FROM FDD.

[ 264810 010 HAAHU d coaling. Supply 11 JoB
’ DO setpoin Chock control, campers, actstors COMPLETE

"
More)

11/24/2020
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Work completed and Work Order closed 11/9/17
Notes Log KATHLEEN About  Logout
iy Dute Name o
Decos e ams2 Thvoore [— oseour s compee
Novzz 000 oo SRAD DAMERON AL o s e et el
o 800 195919
Analytic is no longer flagging
Building. Equipment Analysis ‘Sterl Date Notes Summary Tasks Cost E < M
v putorm PMUS oo iszor 1w
Vncnor Audtoriom RS aycois 11200010 1w
Honcher Autonum HAMUS  dycors 1n2iotg Simitaneous hoang and coing. Supplyfomp ower 1 =@ LB
Hanchor Auctoriom MRS aycois  tuzanoig Similaneous hatng and cooing. Supplyfomp lower @ 2B
voncrer utonom PUE  pycors rzizone 1w
Measuring Value
Difficult to quantify this energy benefit...
Operational deficiency Operational deficiency A .
that would have been that would not have been Optlmlgaten::tig\’rzmstlng
caught aventually caught P
$3000
Calculated
Short-Term
Avoidable
Cost

Facilities Managemes




Biology Building Example

Issue identified and troubleshooting begins

Building Equipment  Analysis  Start Date Notes Summary Tasks Cost E < M Actions
Started to see slight
indicators of a ogyBuiding  (ULAN AHUColls 6152019 Excoss heatng ) L3 #
problem
ooy muang S v cors co0te Exces osing PR v
By Buiang ST pcos 6720t s st o = v
Energy waste
oAU Smuneous neating snd coolng, Lesking ) =
indicator increased Soogyuiing SR aucols eraaot Smtaneous 0

6/18/191

BB1AHU Simulteneous heating and cooling. Leaking =) =
*‘ Biowogy Buiding (oA AHUColls 6192019 TS o sime

st738 (10
L4

ooy uisng ST aiscols sznoty et tesing ool Leokng

FDD Response Workflow

First Responders do a quick “desktop” validation of the fault using software

Simultaneous heating and cooling.
Usaking/pre-heating coillvalve!

" Pre-heating coil

100%

50 degree rise in temperature
across the heating c:

70
07114 00:00 07114 0500 o714 1200 07114 18
Time Heating Valve

HR discharge air temp — - — - — Face damper Closed
Heating coil discharge air temp — — — Valve position

Air temperature (F)

Facilities Managemen

Closing the Loop

Work completed in July 2019

o Created By FDD On 07/17/2019 1200 AM  Add to Man Workdesk  [No ~ |
Last Edted by ACTION CODE On 11/07/2019 06:09 AM
BBLAHUA o ——— FDD (More) Add to Module Workdesk  [No_ |
Note Type (
Channel Title

Reset Filter
Q a) [lomas ]
[}
— Ctedty e N ot
Mo 208 07590 ACEARA ToRATMCAAND  cLoStouT A a2
26 201008170 A ROBEITMCARND  GENERAL i

Facilities Managemen

11/24/2020
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Measuring Value

Looking at Steam Meter Data...

One Year of Steam Meter Interval Data-Geress when this occurred

Facilities Managemes

Measuring Value

Avoiding Future Failure

Four Years of Steam Meter Interval Data — Repeating history!

This happened in June of High temp tubing will
2016 as well! — was called prevent from happening
in by energy team

peumatics line cracked alowing steam
valve toleak by

Measuring Value

And Saving Energy

Monthly Cost 2

50,000
Resulted in $10,000
40,000 |
wasted steam energy
30,000
«
20000
10,000 { I |
o -

Sep Ot Nov Dec Jan Feb Mar  Apr  May Jun Ju Awg

Previous 12montns [l Most recent 12 montnis

Facilities Managemes

11/24/2020
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Measuring Value

0 Measuring Energy Benefit

Operational deficiency Operational deficiency
that would have been that would not have been
caught eventually caught

$30,000
Calculated
Short-Term
Avoidable
Cost

Facilities Management

Optimization of existing
operations

$10,000 in
Savings

£ T

11/24/2020

What’s Next?

Current State...

“ Now have 52 buildings on Schneider Building Analytics platform.

¥ Two new construction buildings were onboarded this year and using the platform for

warranty item identification and ongoing commissioning.

Ongoing improvement...

~ Always improving our processes to build Fault Detection into our existing maintenance
practices through expanded training and workflow improvement.

¥ Looking at ways to utilize the tool to identify larger capital investment projects and the

associated workflow for implementation

<

Utilizing the tool to help identify potential IAQ issues in classroom spaces

Implementation Tips &
Measuring Success

48

16
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lementation Tips

University of Iowa FDD Implementation Timeline
v September 2014

Started FDD pilot
3 v September 2015

s Worked with an integrator for FDD solution development
OT otners. You ; v February 2016-June 2016
el 2 i Issued an REP for 20 General Fund Buildings

Ccan t live long A v October 2016-January 2017
enOUOh tU make Selected an FDD solution and on-boarded 20 buildings

hem 5“ yourse v March 2018-July 2018

On-boarded additional 29 buildings
v Feb 2020
On-boarded 3 buildings, two new construction
¥ March 2020-August 2020 (and beyond...)
Utilized the tool in preparation for return to campus during COVID-19

50

FDD Implementation at Ulowa

@ September 2014
Started a pilot to self-perform an on premises FDD implementation in a newly
constructed lab building

Partnered with Microsoft at their Redmond, WA campus

On-boarded Iconics Software at Pappajohn Biomedical Discovery Building

Data and software lives on premises

All software framework developed and maintained in-house:

Point Mapping Data and Maintenance
Writing Analytics Cost Savings C:
User Interface Custom Prioritization

17



FDD Implementation at Ulowa
Pappajohn Biomedical Discovery Building FDD Pilot

“Walk” through the building

60 times every hour

See real-time faults

Leverage templates to make
solution flexible, on-boarding

faster, maintenance simpler.
P —
1 Tool required a hefty amount of
| data combing, mapping,

: maintenance and in-house

11/24/2020

FDD Implementation at Ulowa

September 2014
Started a pilot to self-perform an on premises FDD implementation in a
newly constructed lab building

September 2015
Investigated working with an integrator for a campus-wide FDD solution

Management Champion is key
IT involvement is critical
Enhance existing infrastructure-Don’t duplicate!

Understand the skills available to you in-house and partner
with an integrator or software provider to supplement the
rest.

The Technology is only a tool-Process and People are
equally important

Capturing the maintenance “story” is instrumental in
measuring success and maintaining sustained optimization

f Thie University oF lowa

18



FDD Implementation at Ulowa

September 2014

Started a pilot to self-perform an on premises FDD implementation in a newly
constructed lab building

September 2015
Investigated working with an integrator for a campus-wide FDD solution

February 2016-June 2016
Issued an RFP to select an FDD solution for 20 General Fund Buildings

11/24/2020

Determine what is important to your team
Analytics customizable by the Ul team
In-house analysis and troubleshooting
Transparent cost over a 5 year period
Experience in FDD and HVAC design and/or maintenance
Ability to integrate with other Ul systems (e.g. CMMS)

Ease of use — both on the “Developer” and “User” side

Other Quick Tips

¥ Find a balance between mitigating risk and
never getting started

¥ Fail Fast and don't be afraid to change
course

¥ Could spend an eternity on data clean up —
work backwards from the solution to
determine what data is important and how
“clean” it needs to be

¥ Make sure you can measure your success

19



<1 Measuring Success

11/24/2020
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Key Performance Indicator Examples

Most costly equipment and/or * Repeat Offenders
buildings . . -

* Ratio of reactive to predictive work
Number of items addressed/quarter orders

Total avoidable energy cost available * Percent reduction in corrective work
orders

Total avoidable energy cost addressed

Number of comfort issues and
response rate

Number of maintenance issues and
response rate

Most uncomfortable buildings

59

Energy Trends - Boyd Law Buildin

Boyd Law Building - 4 Year Chilled Water Consumption
elig i

Energy (MMBtu)

60
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Energy Trends - Calvin Hall

CMAEB - 4 Year Steam Consumption

Baseline Period
$52,000 in steam cost savings to date

Energy (MMBtu)

B B T % e h % T % e T
Gy 0 e T, P % gy By
Date

% % R % %
e T % B,
R A AT

61

. . . . T . . i Start Date
\What issues are being identified by Building Analytics? N .
R ——
E—
e ove
$1,107 o
Building Equipment Name Cost First Diagnostic ~ "
Hypeink
AT S Gy S | S5 = T
ML-ML_AHU3_Supply / Medical Laboratories $55.051 @ " A L Beeac
51 401/ Sy Suling s 5
A4 hamy Bl b -
oA ING A Cremsyulang | 33404 <
CVRG AILY ot el Fses B | 53665 = .
MM Sppy Voo b | $1523 -
COBARAR Covr Bomediol e | 20052 @ i
0 1ABAH 3 FapanBomedial DL | 16,10 s )
PBDB-CHWS / Pappajohn Biomedical Discov... | _ $15,120 ® =
AU Suppy /Moo b | 15458 > s
AN St oy St i =
ML-ML_AHU2_Supply / Medical Laboratorics. $14172 @ sk
Tout 51210 P
= a—— e Bullding Name. DateComplet...
What work has been completed in Building Analytics? i 1, [ P,
[E——
14 Chemistry Building I
Medical Education Re.... |

Carver Biomedica ... I

ok Honors Cnrer I
$1,640,683 Campus Recreaton ..
College of public Heal... [
Dental science Building | ITEGEG_—
Hancne Aucitorium
wiomn Homecics.. I
472 922 Medical Laboratories [N
Biology Building £ast GG
s ot I
Vsl s g I
Adier Journalism and . |
pappajonn Business &... N
Vonan Schoolof .. I
249 Seamans Center |
spence Labs
UniversiySeviesou.. I

205 0 20 0 w0 w

With non-calculable saving Status ®Completed

63
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\Which units have recent maintenance issues?
ax
Pappajohn Business Buiiding 1| = kS
=T .
ol Hall | = SR 2 §:38
Becker Communclion SuesBuking w = £z

Heasing cilvae sho ycing

Buiding Name. Start Date

] ¥ Lo 120

= (= H
Room i L gher an sepoin

Room i temp lawer than stpint
Oxcapaneysersor o ores hin xpecs
Lekingnesting vl

Zone suppy i e

erstrs o ccing

R pm———r)
Zone ocepied AU of

Supply o o ot (e et

Seipont s 10
Stk zone supply damper
Lot ange e e it
Sucknestng e

bt o ot o st

Zome on ik unocep

Supply fanshort ycing
Supply i elocty resur sesordf.

Supply st pressure smaler thansepoint

11/24/2020

64

Y&
K
#Resuts
3 Can prioritize efforts to
address sensor issues in Zone occupied, AHU off
i Zone supply ai temperature short g
Healing coilvabe short cycing
N
x
o
(
. e
N
& High supply ai temp outler
Supply temp reseteror

c Fumehocd ac veodty owerrn sepor NN

. Fan status data mismatch

3 idier v st ccing

H Stuck heating vave

H Radiant Heating Velve short cycing

g Setpoint vas zero

& Room temp setpoint sbove max

< Description Proposed Funding

During heating s ENERGY RERATE

re leve i FuND
buiding

(o))
(93]

Status ®CANC
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From Jan 2017 to Nov 2020, 2.5
FTEs have completed 1053
work orders using this tool.
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Resources

* Department of Energy Smart Energy Analytics Campaign

» COGfx Study on the Impact of Green Buildings on Cognitive
Function

* Your peer institutions!
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Recommended Reading/White Papers

* Accenture Energy Smart Buildings:

* Forbes article on Data Scientists:

* IBM research on Machine Learning:

* Thank You for Being Late: An Optimist’s Guide to Thriving in the Age of
Accelerations Thomas L. Friedman
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This concludes The American Institute of
Architects Continuing Education Systems
Course

Provider
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Questions?
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