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Public School Carbon-Free BUSINESS
Assessment Program SYMPOSI¥M

Register your School District today!
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LLLC University: Luminaire Level BUSINESS

; - SYMPOSIeM
Lighting Controls Workshops
Date City Location
Millikin University ]
November® | Decatur 1184 W. Main St, Decatur, IL 62522 Experience hands-on
Southern lllinois University Carbondale i
November 7 Carbondale 1785 University Press Dr., EXEICISes a_nd
Carbondale, IL 62901 demonstrations from
Bradley University "
November 12 Peoria Business and Engineering ||Ve SyStemS'
Convergence Center Room 1122
1500 W. Main St., Peoria, IL 61606
: Southern lllinois University Edwardsville
November13 | Edwardsville | &' i Dr., Edwardsville, IL 62026

AmerenlllinoisSavings.com/LLLC-University

“ Ameren Energy Efficiency 3

ILLINODIS



BUSINESS

Agenda SYMPOSIgM

« Smart Buildings: Leveraging Automation and Energy
Management Technologies

» Mark Mathis, Maintenance Director for CUSD #3, Fulton County
» Jessica Loos, Ruyle Mechanical

» Tom Loos, Ruyle Mechanical

* Question & Answer Session

Al

““Z Ameren Eﬂf]lgzg‘; Efficiency |

ILLINODIS



BUSINESS
SYMPOSI¥M
Smart Buildings

Shifting to Automatic




Smart Building Keywords 5%%1\411553

* Smart Thermostats » Dampers (think louvers)
* Furnace/Central Air Conditioners < Variable Frequency Drives

» Rooftop Unit (RTU) (VI_:DS)
» Advanced (Smart) Rooftop * Boilers

Controls * Monitored Steam Traps
» Supply/Return Fans » Hot Water Pumps
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Smart Building Keywords 5%101\45'53

* Chillers » Scheduling

* Chilled Water Pumps * Rooftop Units (RTU)

* HVAC Controls * Variable Air Volume (VAV)

* Pneumatics * Demand Control Ventilation (DCV)

 Building Automation Systems » Qutdoor Air Temperature
(BAS/BMS)

* Economizer
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What is a Smart Building? SYMPOSI¥M

This will make the building an adaptive, “living” organism, able
to react and change gears automatically as needed without
human intervention. This will promote content-driven behavioral
change by optimizing the building in an integrated way.

Source: Faclilitiesnet.com, Kurnatz, Knight and Szcodronski, 2016

https://www.facilitiesnet.com/buildingautomation/tip/
Al HH " What-Is-A-Smart-Building--
=7/ Energy Efficienc 36968#:~:text=This%20will%20make%20the%20buil
Wﬂﬂgm” FFFFF E? Y CI I I ES n E ding,building%20in%20an%20integrated%20way.



Components of a Smart Building g/%%%ﬁslg

Networking and

Sensors and - ng
Actuators Communication

Smart Control
Devices

@ HVAC System
AL
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. . BUSINESS
Leveraging Automation SYMPOSI¥M

N2 Q 0 g o 2
i, Energy Efficiency HOME  SHOPALL  MORE  LEARN
ﬂﬂﬁ""" - SEARCH  SUPPORT  MYCART  STORE ACCOUNT
Yes (6)

REMOTE SENSORS

Capable (4)
Included (2)
No (3)
Sold No (1)
S | — ———
Sold Separately (2)
ecobee Smart Thermostat Enhanced T9 Smart Thermostat T9 Smart Thermostat with Sensor Wi-Fi Smart Color 7 Day
Programmable Thermostat
$189.99 $64.99 $479.99 $54.99 $209.99 $84.99
$169.99 $44.99
[onsae |

@ /68
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Energy Management Technologies

BUSINESS
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Cold Water ——
Loop

Cooling Tower Fan

Outside Air Intake

|'{ I .............. Hot Water
Damper Cooling Coil & Valve . Loop
(Economizer) Supply Fan
‘h (Air Handler Unit) Pump
e Dampers . e
________ % H (VAVs) ' ' <l
Al : -
" Return Fan Heating les%
Exhaust Air & Valves

Air from Rooms

Air to Rooms
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BUSINESS
Summary SYMPOSI¥M

* Listen for keywords or equipment in your facility.
« Ask: "Am | leveraging automation?”
« Ask: "Do | have an energy management strategy?”

« Ask: “Which Ameren lllinois incentives can help me leverage
automation and manage energy?

Al
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. Mark Mathis

Maintenance Director




Savings Per Year

Wﬂmem” Energy Efficiency

390975.384 $ 39,097.54

0% -
15651.84706 $ 1,565.18

0% -
6244.02 $ 624.40

0% -

0% -

0% -

0% -

0% -
12806.94908 $ 1,280.69
6234.7 $ 623.47
21739.7948 $ 2,173.98
78668.78571 $ 7,866.88
11712 % 1,171.20
133598.5671 $ 13,359.86
107832.3639 $ 10,783.24
3575.9254 $ 357.59
95466.39757 $ 9,546.64
98054.55119 % 9.805.46
982561.2859 $ 98,256.13

BUSINESS
SYMPOSI¥M

Total $ Savings Per
Gross Energy (kWh) Savings $ Savings Per Year Gross Therm Savings $ Savings Per Year Year

939.0241339 $ 469.51 $ 39,567.05
0% -3 -

0% - $ 1,565.18

0% -3 -

0% - 3 624.40
929.7782135 $ 464.89 $ 464.89
0% -9 -
727.0348842 $ 363.52 $ 363.52
0% -9 -

0% - 3 -

0% - $ 1,280.69

0% - $ 62347
3446.55285 $ 1,723.28 $ 3,897.26
4889.72 $ 2,444.86 $ 10,311.74
3967.744 $ 1,983.87 $ 3,155.07
0% - $ 13,359.86

0% - 3 10,783.24

0% - $ 357.59

0% - $ 9,546.64

0% - 3 9.805.46
14899.85408 $ 7,449.93 $ 105,706.06
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High School Hot Water Heaters SYMPOSI¥M
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Greenhouse Heater Upgrades SYMPOSI¥M
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New and Old Outside Lighting SYMPOSI¥M
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Cuba Elementary RTU g/lnl”%\gﬁg
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Bus Garage (currently pending BUSINESS

project) SYMPOSI¥M
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Building Control
Strategies

Jessica Loos, CEM




OSF St. Clare Washington gfll{/liloﬂ.’sﬁ';

Facility (WW Name) ® OSF Medical Group - Washington
200
. . . E 180
* Installed mini-splits to 2
. . s
schedule building g
3
=
< 160
a
L=
:
=
140
120
Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022 Jul 2022 Jan 2023
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Bradley University syasmalEE
| 4

(VAV-52-001) Department Office 001 (VAV-S2-001) Department Office 001 - Zone Temp vs
Setpoint

= CLSP = HTSP = Zone Temp

. [P P

4:00 PM Oct 11

* Installed Occupancy Sensors

on the VAV level : =

OCCUPIED

tly OFF
ack Occupied - No Setbac
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Energy Efficiency
PROGRAM

Ways to Save

Our process to building
energy-efficient projects

Thomas M. Loos, CEM




Agenda

How we categorize and calculate all of our projects

Overview of design and electric utility incentives for the
Dominican Sisters Convent Project

Highlight specific analytic platforms that we utilize

Final thoughts and comments

Al
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How to ldentify a Project
1. We identify if a study of the HVAC system is required.

2. Ameren conducts one of several studies:
- Feasibility Study / Metering
- Monitoring / Retro Commissioning
- Monitoring-Based Retro Commissioning

3. Based on the study results, we categorize the project as
either Standard or Custom.

Al
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Description of Standard Projects

Standard incentive opportunities include:
Variable Speed Drive Installations
RTU replacements
CO2 sensor installations
Boiler tune-ups
Space-cooling chillers upgrades
Steam traps

Al
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Description of Custom Projects

Custom project qualifications include:
BAS upgrades
Boiler economizer
Boiler condensate return
Chilled water energy valves (plant with low Delta T syndrome)
Process chiller upgrades

Al
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Benchmark Software to Estimate Ener

Use Intensity

Energy Scorecard for Your Place, IL

Property Use: Fadility
Size:

610,473 square feet

Reporting Period: Jul 2023 ~ Jun 2024

Your buikfog's Energy Use Intensity (EUT) i= 189 kBtu per square foot and i sbove Dhe average peer rating of

142 kBly per square foob for your Duilding bype.

Sy

1]

Your weabher-adjsher
covst allocabion showes
that you ane likely wsing
$324,668 of your annual
whility spernd ovr HWAC
and Sghting. This is
ELE6% of your ammual
wtility costs.

.17

S1EL 93T

L 0rE

Your cond 5 50.90 per
sQuare foot You spend
$0.22 per square foot

more than the median

your buiding type

T

142 (Madian)

168

30 68sqg Mt (Median)

N\

$0 %0nq. N1

Lh

170,522

51,533

285

5450000

400,000

300,000
260,000

om0
o000
$i0.00%

§124.508

Your [ading it Targal
@ HVAC And Lighting Cost (§)

# Annual Savings (§]

A reduction of your HVAC and
lighting energy covsumplion by
3% cowld generale $97,400 in
annual savings Those saving
could reach S4B7,000 ovar Bha
next § pears Thee cxpentes
could be rediectiad from your
kil o investments that
generale  relum in your
facility. It is kel thal, with
further study, & good portion of
these savings may be generatied
Friwrry howy-csl easiores ok
requiding capilal. Bhd ise source
(BECS 2012,
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Dominican Sisters Convent
Project Overview

By utilizing Ameren lllinois' gas-saving incentive, we were allowed to
upgrade the Building Automation System in various ways that would
benefit the institution.

Our work included upgrading existing variable air volume (VAV)
dampers and providing local support to insufficient control systems.
Installations of discharge temperature sensors in VAV's, allowing gas
savings through the control of high-limit discharge air temperatures
emitted by the boxes.

Through the completion of our work, the customer is now equipped with
a better control and insight of their HVAC system.
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Layout of Ductwork and VAVs at Dominican Sisters Convent

First Floor - Area A ru;;u Fl('x‘)t‘
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Dominican Sister Convent Proposal: Control Upgrades

Project Overview: Calculations of incentives and savings accumulated:
e Energy Conservation Target: The existing VAV box Estimated Electric Savings 16,392.00
controller is out of date and the dampers do not Calculated 1st year (S0.13/kWh)

operate correctly.
e Energy Conservation Measures — Scope of Work:
Install new controls and dampers on the VAV boxes Estimated Gas Savings Calculated $40,230.00

1st year ($0.65/therm)

Total Project Cost (before incentive)
$335,428

. - Ameren Gas Standard Incentive $74,271.80
Financial Breakdown:

Simple 4.61 Net Present $819,495.00 Owners Out-of-Pocket for this $261,156.20
Payback Value ($) Project
Return on 21.68% Savings-to- 4.14 Environmental |mpact:
Investment Investment

Ratio | 417.43

T . O | Metric

Internal Rate 24.49% Modified 11.14% or or — Tons of
of Return Internal Rate 499.36 46,97 1.36 92.97 cO?2

of Return acres gallons cars




Designing a Automation Analytic
Platform

Function: A data collection platform that analyzes applications to provide users
with significant insight into the operation of their buildings and equipment.

Utilization: This tool easily integrates to the building automation platform, allowing
energy and building control data to be harvested and stored in a variety of
database types. It also provides the means to organize data from multiple buildings

and integration projects.

Benefit: This tool allows consistent analysis across buildings to gain valuable
Insights into energy use patterns and operational behaviors. It also helps identify
opportunities for improving the operation of a building and reducing wasted energy
through cost avoidance measures.

Al
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Rooftop and Air-Cooled Chillers Analytics

Function: An loT device that
utilizes sensors and end devices to
transmit large amounts of data over
a cellular data network at a very low

cost.

3;}) a) 880 /\' ((;/3—}) 61@) ( é;aj (69\‘
AAAAAAAA
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Physical
Connection
Cellular
Designed as a service tool ﬁ Conncchigh
that conducts:
« Remote diagnostics
e Troubleshooting
e Critical alarms Cloud Server



Steam Trap Analytics

102
|
[
(2.5

Temperature Cycle Counts

Utilization: Simple to install, superior range and battery
life utilizing LoRaWAN. The dashboard can be
containerized to run locally on a virtual machine or
hosted in the cloud. A variety of backend options permit
integrations with DCS or other cloud services.
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Function: This monitor Is an ideal

solution for large industrial and

commercial facilities looking to leverage
loT to detect steam trap failures or

water hammer.

Mechanical Properties Regulatory Compliance

Battery Life 12-15 years

<40°C to +60°C

Weight

A ko
Materials” Z Z 7

Battery Saft£L814500 3.7V 2.6Ah
Housing Die cast aluminum, powdercoated
Pipe Clamp Cast fron, eiectropiated
Waveguide Stud Zing Plated Sieel, 3/8"<16 x 3"
Size Mo x 69 X 30mm

Weight 0.3 kg

Functional Specifications '

Radio LoRaWAN Class A, 860-930MH2
Transmit Power Up to +18.5dBm
Receiver Sensitivity ~135.5dBm @ 1% PER 125kHZ BW

Safety

Regulatory

Hazardous Locations

ROHS

UL 61010-1:2016

CAN/CSA C22.2 No. 61010-1-12
EN61010-1,2010

FCC Part 15.247

EN 300220 v331
EN301489-1v2.2.0
EN301489-3 v2.10

UL 913 8th Ed. (Class 1 Div 1)

UL 6060790
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Thank youl!

Please ask questions or
share your thoughts.

Energy Efficiency
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