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Red Birch: Zone VAV Performance
Zone VAV Performence Report
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e Data Driven Maintenance

 Data Driven Fault Detection & Diagnostics
 Data Driven Energy Management

e Live Demo

% COPPERTREE

ANALYTICS Copyright 2016 CopperTree Analytics Inc. o



Who is CopperTree Analytics?
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What does CopperTree Analytics do?

Intelligent building
technology
IS not
fulfilling its potential

We provide a powerful tool which delivers actionable insights that help building

Managers.
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The “Why" - Building Analytics Goals

v’ Increase energy
efficiency

v Improve tenant
comfort

v Reduce maintenance
costs

v’ Prolong equipment life
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Data Driven Maintenance
using Key Performance Indicators (KPIs)

« Compare multiple systems or buildings to each other and
find best and worst performers

* Prioritize Maintenance & Repair

g« COPPERTREE
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A KPI “Rule” Explained for 1 Zone/System

% COPPERTREE

75% Temperature KPl  — v

ANALYTICS

m— Set point

High Range
Fmmm== Low Range

6 AM 6 PM

Target: KPI of 100 - A KPI of 100 means that the measured variable
has been within normal operating range during the occupied period.

This Example - Total time within range: 9 hours (1 hour + 8 hours)
KPl =9 hours / 12 hours = 0.75 = 75%

Copyright 2016 CopperTree Analytics Inc. .



A KPI Report for a Whole Building

» Red Birch
o Tuesday, October 14, 2014
-

VAV Performance
VAV KP| Executive Report
Jul 01, 2014 to Jul 31, 2014
Statistics:

Key Performance Indicator (KPI) is calculated hourly and averaged over the specified date range.
Base KPI: 75
Total Number of Systems: 78

Performance Index

System(s) above Base KPL: 50 Percentage of systems working
bove the base KPI

System(s) below Base KPI: 28 e

Highest KPI: 100

Lowest KPI: 1}

Average KPI: 7

System(s) with the Lowest KPI:

System(s) performing at the lowestend of the
KPl spectrum VAV1_20N ROOM

VAV1_20E_SHAPE_PROPERTIES

Top 10 KPI Scores Bottom 10 KPIl Scores

0
80
50
40
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System KPI System KPI
VAVI_12E_ORACLE 100 VAV1_20E_SHAPE_PROPERTIES 0
VAVI_125_ORACLE 100 VAVI_20N ROOM i}

VAV1_15E_ HAWTHORNE 100 VAVI_19W_QTRADE 5

VAVI_22N_VDC 100 VAVI_T9N_QTRADE 13
COPPERTREE
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One measure for
entire building's
performance

Find worst
performers easily
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Case Study #1

Vancouver International Airport

* Terminal Link Building
e Systems of interest:

4 AHUs

e 170 VAV/FCU

32 COPPERTREE
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Challenges faced with conventional maintenance

e General areas difficult to access for manual zone
maintenance with cubicles & storage cabinets all over

* Some offices require third party security to be hired
for overnight to perform maintenance

e Clean upis critical

% COPPERTREE
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ViR

KPI Reports

Terminal Link
Tuesday, December 01, 2015

VAV RT VS SP KPI Executive for AHU28
Executive Report
Nov 01, 2015 to Nov 30, 2015

Author Note:

The KP! is calculated via the number of times the unit exceeds a
1.5 degree variation of the set point per week.

Statistics:

Key Performance Indicator (KP1) is calculated hourly and
averaged over the specilied date range.

KPI Target: Greater Than:

Performance Goal

Total Number of Systems:
System(s) above KPI Target:
System(s) below KPI Target:

Highest KPI:
Lowest KPI:
Average KPI:

System(s) with the Lowest KPI:

[l the

COPPERTREE
ANALYTICS

70%
75%of
Systems
meet
KPI
Target
48

41

5

89

Performance Index
Percentage of sysiems working
above the KPI Target

100
87

ITBZ28_0A304

ITBZ28_0A314

Terminal Link
Tuesday, December 01, 2015

VIR

VAV RT VS SP KPI Executive for AHU28
Executive Report
Nov 01,2015 to Nov30,2015

Bottom 10 KPI Scores

1an

Top 10 KPI Scores
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Results achieved

e Reduction in HVAC Maintenance S, while increasing
# of systems repaired

* Improved Measured Passenger Comfort
Performance from 86% to 98%

a

- o8
‘ --:’. gﬁ.
0, =
86% 98% -
April 2015 Aug 2016 et e I I"“ |||||
I M =
12% Improvement in Systems Maintaining Target Kaizen KPI Reports clearly show ten worst and ten best
performing units
g« COPPERTREE
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Case Study #2

s%%! o) [

University Medical Education Building

* Location: Southwestern USA
* Year Built: 2001
* Boiler & Plant Upgrades 2 Years Ago
e 72,000 Square Feet of:
 Medical Classrooms
* Meeting rooms
* Administrative offices
 Medical library

@ COPPERTREE
ANALYTICS Copyright 2016 CopperTree Analytics Inc.



KPIs in This Building: Temperature

Zone Temperature Performance

K

Big Data! / /() 000

Data points
Bottom 5 KPI| Scores

© © O

Pl: 85%

Analysis showed 85% of
zones maintained zone
temperature within desired
deadband (setpoint +/- 1.5

H H System KPI
degrees F) during occupied . ,
TUL-20 44
hours R @
TU1-11 48
TU27 54
COPPERTREE
ANALYTICS Copyright 2016 CopperTree Analytics Inc.

P14



KPIs in This Building: Airflow

Big Data! 770;000

Data points
Bottom 5 KPI| Scores

Zone Airflow Performance

KPI: 45%

Analysis showed 45% of
zones maintained airflow jj

within desired deadband — .
(setpoint +/- 8%) during

occupied hours Syetem

TU 113

=
2

TUZ2-3

TUL-22
TUL-24
TUL-23

B a0 oo
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VAV Reheat Energy KPI
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Heating Energy
Oct 2015
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of zones

34%

of energy
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$60.00

$50.00

$40.00

$30.00

$20.00

$10.00

P16



Applying KPls

Temperature KPI

TUL-31
TU L-20
TU 1-10
TU 1-11
TU 2-7
TU1-3
TU1-2
TU L-7
TU 1-4
TU1-5
TU 1-6
TU 2-29
TU 2-32
TUL-8
TUL-25
Tu 1-16
TU 1-9
Tu 2-27
Tu 2-21
TU 1-12
TU L-28
TU L-26
TU L-27
Tu 2-24
TU 2-30
TU 1-13

TiiA WA

COPPERTREE
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1
44
47
48
54
56
70
71
74
77
78
79
80
BO
82
84
84
B
88
89
90
95
95
96
96
97

e

Reheat EnErE\r
TU 1-13 2,988,971
TUL-5 1,823,936
TUL-6 1,615,534
TU 1-15 1,140,873
TU 1-14 1,127,586
TU 1-11 877,038
TU 2-27 790,242
TU 1-10 B88,504
TUL-31 687,599
TUL-28 B18,168
TUL-13 593,248
TU 1-12 585,086
TU 2-30 580,148
TU 2-29 541,903
TU L-22 538,241
TUL-26 537,037
TU1-2 528,713
TU 1-5 504,830
TU L-7 472,769
TU 2-32 a64,B77
TU 1-22 450,989
TU 27 428,750
TU1-4 422,306
TU1-1 IB8,135
TU 2-33 387,041
TUL-20 334,175
T4 W el -

Copyright 2016 CopperTree Analytics Inc.

Airflow KPI
TU 1-13 0
TU 2-3 0
TU L-22 0
TU L-24 4
TU L-23 20
TUL-18 36
TU 2-34 42
TUL-25 50
TU 2-7 52
TU1-21 53
TU 15 54
TUL-6 64
TU 2-33 68
TUL-21 68
TU 2-24 70
TU 2-31 70
TU L-31 70
TU 2-22 71
TU 2-23 71
TU 2-27 71
TU 2-28 71
TU 2-29 71
TU 2-30 71
TU2-32 71
TU 1-23 72
TU1-8 72
e =

Measures of
Performance

P17



Findings Worst Performers Quickly & Easily

Temperature KPI

3 COPPERTREE
ANALYTICS

TUL-8
TU L-25
TU 1-16
TU19 |
TU2-21
TU 1-12
TU L-28
TU L-26
TU 127
TU 2-24
TU 2-30
TU 1-13

232 |

Tii4 94

Reheat Ene Airflow KPI
<JU 113 1,9;?@\—{@'13 B
TUL-5 | 1,823,936 TU23 | 0O
-6 | 1,615,532 frﬂ'ﬁ_ o
TU1-15 | 1,140,873 TUL24 | 4
TU1-14 | 1,127,586 TU L-23 20
) 1-11 577,035 TU L-18 36
27 | 790,24 TU 2-34 42
. 688,504 TUL-29 50
687,559 027 =
8 | 618,168 TUu1-21 | 53
593,248 015 | &
585,086 UL |
580,148> TU 2-33 68
541,903 TU L-21 68
538,2417 \ /)\\ Tu2-24 70
| 537,037 Tu 2-31 70
528,7 qoLs || o
504,830 Tu2-22 | 71
472,7 w223 | 0N
464,8 ) 2-27 -
450,989 |
42875
422,306
388,135
387,041 TU1-23 72
334,175 TU1-8 72
T4 A 2939 ave i 4 T T

Copyright 2016 CopperTree Analytics Inc.

14

Zones (of 86)

score poorly

on multiple
lists
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Targeting Worst for Repair
®
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®
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AAAAAAAAA Copyright 2016 CopperTree Analytics Inc.
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Big Data!



Data Driven Maintenance vs. Traditional Maintenance

AHU 115 75 -34.8%

VAV 31 10 -67.7%

FCU 45 10 -77.8%

ACU 35 10 -71.4%
Chiller 40 20 -50.0%
Boiler 40 20 -50.0%

Average 51 24 (60%3
~—

On average:

* Found that performing data driven maintenance on the above systems was 60% more
time effective!

E%‘ COPPERTREE
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Data Driven Maintenance vs. Traditional Maintenance

* Analytics drastically reduces the manual maintenance
tasks

e Unlike traditional maintenance, performance is being
monitored 24/7/365 — catching issues immediately

* Maintenance staff & S can be re-directed, driving
improvements to the bottom line

g« COPPERTREE
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Data Driven Fault Detection & Diagnostics

Common Types of Faults

% COPPERTREE

Systems running outside intended schedule

Manual overri
anual overrides Problem

Improper sequencing
Solution

Heating/Cooling simultaneously
Valves & dampers leaking, hunting & PID tuning issues

Temperature/Comfort issues in zones
(temp/airflow/C02)

ANALYTICS Copyright 2016 CopperTree Analytics Inc.
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Case Study #2 continued
CASEN

University Medical Education Building STOv/.

* Location: Southwestern USA
* Year Built: 2001
* Boiler & Plant Upgrades 2 Years Ago
e 72,000 Square Feet of:
 Medical Classrooms
* Meeting rooms
* Administrative offices
 Medical library

— . 2 % % % %
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2 0 % % % %
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The Building Operator's Perspective

Room Temperature Avg. 15 Minute Trend

* BAS s not generating alarms - Avg. temps are within range
* Many occupant temperature complaints despite trend above

* No evidence there’s anything wrong with the room temperatures or
underlying mechanical equipment

g« COPPERTREE
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Supply Air Temperature Analysis

e Supply Air Temperature from Air Handler swinging wildly up to
25 degrees either way

* Occupants sitting under diffusers would definitely feel this, but
average room temperatures are within range (when averaged

& COPPERTREE over 15 minutes)
ANALYTICS Copyright 2016 CopperTree Analytics Inc.

P25



Zone System Mechanical Analysis

) N
| ' | | i
NN L \‘,—ﬂx‘.,q\T,_/w——‘_,
]

VﬁVﬁSA fenTp' F |

L |4 U

g« COPPERTREE
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- VAV.HW-Valve

VAV dampers are actuating and hunting wildly
VAV Hot Water valves are hunting wildly

Tremendous wear and tear on these systems!

Copyright 2016 CopperTree Analytics Inc.
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Hot Water Supply Analysis

\ l P 'H l | l‘&/‘
Ml [l ! “
I Il 1T I\l
\ \ 'Y ~.\f'.‘. A [\ | f\“ h{ ;'v: L Al |

N ! N VAVSATemp e e A
=

* Hot Water Supply Temperature swinging wildly

* Hunting valves and dampers attributable to this inconsistent HWS

temperature

% COPPERTREE
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Hot Water Supply Analysis

It’s akin to driving
down the highway
perfectly at the speed
limit with both the gas
and the brakes on
simultaneously.

* Hot Water Supply Temperature swinging wildly

Hunting valves and dampers attributable to this inconsistent HWS

temperature

%‘ COPPERTREE
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Root Cause: Boiler Sequence Analysis

-5:\ /\ h ’ R l A I \rlxl lv /
il | ‘
140 I \ l ' ' ‘IA "". lln

HWS Temp

= VAV HW Valve

el | I S o, TP M. L vAvsATemp | |
R AR 1 |1 1| [ L 1 1 11 1 | | | |Boileristatus
O I I N LU LT O | B LI LI 0 1 | Boiler 2 Status

* Boilers designed to be “lead/lag” sequenced

e Boiler control sequence analysis shows that is not the case: both are
turning on and off together, overshooting HWS setpoints, then

% copperTReEe shutting off

ANALYTICS Copyright 2016 CopperTree Analytics Inc. oo



Boiler Over-cycling: Poor sequencing

‘IBE/

180

175

’ 170 V\J
o MW V WS Temp

160

155

Boiler 1 Status

[ I UL (A I
M % aﬂj [/ Boiler 2 Status

11 Mov 06:00 12:00 18:00 12 Now 06:00 12:00 18:00

™~

* Dozens of cycles per day!

 Huge impact on boiler system operation and longevity

%‘ COPPERTREE
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Hot Water System Temperature Delta

Big Data! 6/,000

HWS Delta-T Hourly Analysis Data points

Qct 01,2018 to Qet 31,2015

& 24 24 24 24 24 70
-

20 859
£ :
& 2
%15 G'Dg
i o

10 555

5 50

0 45

F PSP & A R P fi" PP F P H P
S e F PSS OG'HOF} ot mo‘}qod\ﬁp‘*goé T
ﬂp ﬂ,ﬁ\ Q"\ fI,Q q,d\ & \ ”f,ﬁ\ . N VI,Q\ q’o\ qp'\ 0\ qg"\ qp\ Q‘\ 1'19 P& I‘P\ ”f,ﬁ\ . m "i,ﬁ q’o"x qp'\ 0\ r‘& ﬂp ﬁ,ﬁ
Time

W<5°F M515°F M >15°F == OAT
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Example Fault & Analytics “Rule” to Find It

Insight Notification Triggers Only When All Parameters TRUE:

e OQutside Air Damper says it is closed (0%)

* Mixed Air & Return Air Temperature Sensor Delta T > 2 degrees

* These conditions have all been true for > 6 total occupied hours in a
week.

Once per week this data is analyzed and fault results (if any) sent to
interested parties.

DeltaT> 2
[E)i};:léSRTAIR D e g re e S ?
ool S
EXHAUST :; ‘/6 IND
AIR > R
¥
RETURNNRE Faowa
DAMPER ==
Ne[] . OTIII[\IG °°c%‘.f'6 ’ s;ﬁv
<; p [~ & D 3
OUTDOO! 4 SUPPLY

Damper X é Gé

ud c X B
Closed? oUTo0OR AR e

32 COPPERTREE
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Example Building Analytics Insight

e Delivered automatically to the people who need the information
e Explains what was analyzed to create the insight

e Shows the recipient the exact trended data used for analysis

* Even recommends remedial actions/repairs to solve the problem!

Determines whether the mixed ai dampes & leaking. MAT should have a simitar vale to RAT while drawing no ouldoor air Sums the fotal nsmber of fimes the difference bebween the RAT and MAT & greater than a Hireshold, whie the und is on and the GAD is closed. An Insight is generated If the MAT is mare than 2 degrees off of the RAT for more than 6 hours per week

isight 2983.30218

nnnnnnnn
Digital:

9% COPPERTREE
ANALYTICS Copyright 2016 CopperTree Analytics Inc.
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How Do We Prevent This?

% COPPERTREE
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...by Turning Faults Into § and Occupant Impact

KAIZEN

POTENTIAL SAVINGS o

$6,176/year

Top & Insights:

$1,613/year Equipment runtime issue. Please verify equipment scheduling and sequence of operations. The equipment has been running ...
$1,415fyear Equipment runtime issue. Please verify equipment scheduling and sequence of operations. The equipment has been running ...
$566/year Equipment runtime issue. Please verify equipment scheduling and sequence of operations. The equipment has been running ...
$544/year Equipment runtime issue. Please verify equipment scheduling and sequence of operations. The equipment has been running ...
$388lyear Equipment runtime issue. Please verify equipment scheduling and sequence of operations. The eguipment has been running ...
BUILDING IMPACT © ENERGY BREAKDOWN (CURRENT WEEK) ¥

. B AHU2700 (412.34 kWh)
B AHU2600 (343.59 KiVh)
“ B AHU2200 (332.58 KWh)
‘ . B AHU1100 {329.35 kWh)
' 0 W AHUO300 (328.32 kiWh)
W AHU1500 (29551 kiWh)
B AHU2300 (283.09 k'Wh)
Urgency Score Comfort Impact Energy Impact B AHU2500 (254,60 KWh)
W Other (324.27 kWh)

Air Handling Units

COPPERTREE
ANALYTICS Copyright 2016 CopperTree Analytics Inc.
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Data Driven Energy Management
What is a Virtual Meter?

‘ I'Mesa Engrgy Systems, Inc. San Francisco Buildings: One Post Stroet: Enengy E% EEZPLEE:T 2 EE

One Post Street : Energy Q ﬂ 16} , ‘;I‘ a |,|_|l & 'ﬁ'

Crashboad Waull Irsighis Energy Golden Standard Reparts Charls Syslams Sallings
= 2017-01-01 MONTH
AC ' 2,856.42 kWh =
34%,
AHU
AC B, 2,856,25 Kiwh
I AC 2 ’ 4.339.44 KWh gl L il - AC 5, 11,097.99 KiWn
1339, /
4% AC_8, 3,546.34 kih
~ AC_1Z,3,313.54 KWh
i

I AC_12 ’ 3,313.54 kWh AC_11,5,342.77 Kih AC_2, 4,339.44 kwh

14% ——— AC_|, 2,B58.42 kWh

5 - AC 33, 5,547.75 Kikh
I AC_S f 11,097.99 kWh BC 13, 7,594:30 ki
BN AC_18, 1,665.07 kWi
AC_14, 0.00 kwh \
AEE , AC 15, 5,392.25 KiNh A 18,7,367.28 Wih
= 2,856.25 kWh _— |
3.4%, & AC_18, 5,035.50 ki L ac_17, 8,255.73 bt

CONSUMPTION FOR JANUARY 2017

AHU

Consumption {(KWh)

ACL &dAC 2 AAC 12 &iAC 5 AdAC 6 adAC 7 AC 8 adAC 11 &dAC 13 4dAC 14 & AC_15 AC_16 & AC_17 &dAC_18 & AC 19 & AC 23

5

g COPPERTREE
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Analytics for Energy - What is a Virtual Meter?

 Energy meters created from existing sensor data

 Pinpoint energy issues

« Meter every single piece of equipment or zone!
Example Formulas:

Virtual BTU Meter for Airside System:
BTU/hr = Fan Volume *1.08 * (SAT-MAT)

Virtual Meter for Electrical Component:
kW/h = Amps * Voltage * runtime

g« COPPERTREE
ANALYTICS Copyright 2016 CopperTree Analytics Inc.
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Case Study #3

St \ .
s%‘%ﬂﬂ _

Publicly Funded Hospital \ :

e Location: British Columbia, Canada

 Year Built: 1980

* Boiler & BAS Upgrades 2 Years Ago 7
HiEEn
0oo|0000
| \EI T L]

% COPPERTREE
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The Building Operator's Perspective

BAS Room Temperature Avg. 10 Minute Trend

AHU10_Avg RT_TL(1100.TL35)*

* No complains from occupants/patients
* No evidence there’s anything wrong with the room temperatures or
underlying mechanical equipment

COPPERTREE
ANALYTICS Copyright 2016 CopperTree Analytics Inc.
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Supply Fan Energy Analysis

CONSUMPTION FOR MAY 10,2015 - JULY 19, 2015

-

AHU 10 Supply Fan \
Y T P e g N I S |
& 216,00 - il b . ‘ A Tt ia £ Rl ]l 24000c
§ 16200 l‘k!!‘« 11 ' 18.00°C §
£ 10000 12.00°c £
5 54,00 6.00 °C ,.';,
5 0.00 0o 8

May 10 May 13 May 16 May 139 May22 May23 May28 May3l Jun3 Juné

un® Juni2 JuniS Juni8 Jun2l Jun24 Jun27 Jun30 Jul3 Jul & w3 Juli2  Juli1F  Jul 18

Day

AHU 10 Supply Fan Tempersture

* The energy has increased after Jun 18t

No occupant complaints. Operators unaware

Discovered using Virtual Energy Meters and FDD Insights

3 COPPERTREE
ANALYTICS
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Automated Zone System Mechanical Analysis

Insight messages crated by the rule:

Description Weekday Occurred
VAV 10 1 Damperis fully open for more than 12 hours per week. Mon Jun 29, 201512:00 am
VAV _10_1 Damperis fully open for more than 12 hours per week. Mon Jun 22, 201512:00 am

* Analytics reported insights related to AHU subsystems
 The VAV dampers are open for atypical amounts of time
* FDD rules for this were reporting the condition

% COPPERTREE
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Automated Zone System Mechanical Analysis

VAV-10-1_DMP_TL(1103.TL9)

VAV damper position trend log capture indicates transition change
* Change to damper saturation coincided (started same day) with
increase in AHU supply fan energy increase

% COPPERTREE
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Automated Zone System Mechanical Analysis

AHU 10 VAV Dampers are fully open excessively during occupancy

Rule template: Determine if the VAV Damper is fully open excessively during occupancy due to
possible lowstatic pressure or designissues. Check the amount of time the VAV Damper is in the fully

open position during occupied hours. An insight is generated if the VAV Damper is fully open for more

than 12 hours per week.

Priority

Low

insight ID
2864.30965

Description /Method
Determine ifthe VAV Damper is
fully open excessively during
occupancy .Check the amount of
time the VAV Damper isin the
fully open position during
occupied hours.

Insight Type

< Fault Detection

Working Rule

Determine if VAVis constantly at
maximum flow

Message

The VAV damper has been fully
open formore than 12 hours
per week.

System
N/A

Diagnosis /Recommended
Action

1. Check the static pressure
setpoint 2. Check if fan speedis
100% (or ductwork leaking) 3.
Check the VAV boxes tuning, and
overall operation 4. Check AHU
filters heck duct static
pressure control.

 Example of Insight notification sent to operators with recommended
actions to resolve.

W% COPPERTREE
ANALYTICS
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Automated Main System Mechanical Analysis

AHUT0_EAD_fb~TL(1100. TL28)*

A Export~ | |Add Trend Logs

Left Axis: [l @ aruroeao -l - @ aHUT0 _OAD~TL® =

100
wv
80

5 8 & &5 8w 8 4

 AHU Damper command trend log capture indicates transition change

* Also Coincides with energy increase and VAV damper saturation (started
same day)

% COPPERTREE

ANALYTICS Copyright 2016 CopperTree Analytics Inc. bas



Results Driven by Fixes

CONSUMPTION FOR AUGUIST 1, 2015 - SEFTEMBER 15, 2015

z Kaizen sequence oplimizing

3 21000 : implemented a0 g‘

& 240,00 A =g S SRR el T e 24.00 °C §
.« P ]

£ 120.00 18.00°C 3

A

E 120.00 tzo0ec £

i 60,00 600°C

i o0 J,0.00°c &

S ;

Aug3  Aug3  Aug?  Aug9 Augit 8 Augld Augl?7 AuglS Aug2l Aug23 Aug2d Aug27 Aug29 Aug3l Sep2

Sep4 Sepf  Sep8 Sepil Sepi2 Sepild

Day

AHU 10 Supply Fan Temperature

* Identified issues used to direct action at the site

* Dampers fixed (electrical power issue)

* Analytics recommended sequence changes implemented
* Estimated savings $20,500 yearly for this problem alone

* Savings measured (M&V) for ongoing reporting & ROI calculation

% COPPERTREE
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Typical Results Achieved

From hundreds of projects:

v' ~15% total building
energy reduction
average

v ~60% HVAC
maintenance labour
savings

v" We have never had a
project not show
positive ROl in less
than 2 years — most
are in weeks
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Play By Your Own Rules! Customizable Rules

- = | M @ 95% & sl |m
Trond Log Dats 2] B Aggregats {7] a
MAT MAT
Mutiplo Expression [13]
#Edt | ® Preview A Edt | = Prevew
AT patsade of ranpe of RAT
AT *
A Edit @ Prevew
Trond Log Data (4] W Aggregale [8] &
MAT x
FAT AT Tirme Aligriment
RAT Tame Algnemeni ®
A Edn | ® Preview AEM | Prevew
T Mutiple Fxpression [78] B
e ¥ Mutbple Expression [38] @ Aggregate 39
Tempsaratiine: sror . -
Trarateg o 8 Agregate [5] & Mulliplo Exprossion [18] 8 f Minutes ko Hours Dasdy Soore
Edt  ® Previe =
MaD L e FES  ® Preview FEd o Preves
M MAD Clsed
SER | ey # Edit | Preview FEd = Prevew ptibeanctabus gltin i T Temperature aimor x hinctes: lo Hours -
MAD Clased x
MAD = MAD *®
Oee: Time Algnment %

ramon &
=

Qo ez Time Alignment
#FEda = Prevew FEdt | Preview
Oex *®

* Leverage large existing library of rules which are customizable

* Write your own rules for your particular scenario/building
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Analytics Rules of Thumb

Realistic Savings Range for Projects

«  Some as high as 50% energy savings
«  Averages in the range of 15-20% energy savings

« Intangible savings — Maintenance efficiency, Equipment longevity
and occupant comfort

|deal Building Opportunity:
« BACnet DDC BAS

- Engaged Operators & Owners

«  Extensive trending

Pilot Project Approach

«  Start small, prove it and show ROI
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www.coppertreeanalytics.com

Thank you.

Sunny Sandhu, Sales Application Engineer
ssandhu@coppertreeanalytics.com
604-786-2403
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