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>Baseline ASHRAE 90.1 EUI 75 Kbtu /yr./sf

> Proposed EUI 24-29 Kkbtu /yr./sf
> Baseline carbon footprint/year: 174 metric tons
> Proposed carbon footprint/year: -24 metric tons
> Carbon footprint reduction 100+%
> Estimated annual energy savings

to District 26: +/- $30,000 /100%

cost savings

Project Goal
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> Owner Coordination

ABuilding Use
AYearly Schedule

AStaff Hours
AAdministration Hours
ATeachers
AStudents

AEntrances and Exits to the Building
AFlow of Students

ARoom Temperature Setpoints

ARoom Temperature Control Deadband

Owner & Architectural



BUILDING OCCUPANCY SCHEDULING (DISTRICT OFFICES) (DOAS-5 DOAS-6)
ENABLE RTU TO RUN BASED ON THE FOLLOWING OCCUPANCY SCHEDULE, UNITS RUN ALL YEAR LONG.

CONTROL SYMBOLS LIST
o sescRrTaN

*  MORNING START-UP MODE (ALL YEAR) (ADJ):  MONDAY THROUGH FRIDAY 5:00AM-6:00AM (ADJ
? g - g +  OCCUPIED MODE (ALL YEAR) (ADJ): MONDAY THROUGH FRIDAY 6:00AM-6:00PM (AD.J.)
weron R — [—
@) e MONDAY THROUGH FRIDAY 6:00PM-5:00AM (ADJ.)
@ sy s 5 - - 7 +  UNOCCUPIED MODE (ALL YEAR) (ADJ): SATURDAY THROUGH SUNDAY ~ ALL DAY (ADJ.)
s o g S e Lo BUILDING OCCUPANCY SCHEDULING (SCHOOL CLASSROOMS) (DOAS-1, DOAS-2, DOAS-3, DOAS-7):
Ll — L i 7 ENABLE RTU TO RUN BASED ON THE FOLLOWING OCCUPANCY SCHEDULE, UNITS RUN DURING THE SCHOOL YEAR (~187 DAYS), UNITS
y TO BE OFF DURING SCHOOL OFF-SEASON. SCHOOL YEAR CALENDAR AND OFF-SEASON CALENDAR TO BE ADJUSTABLE SETPOINTS AND
? - ﬁ | SRR COORDINATED WITH OWNER.:
feci [ Y —"
+  MORNING START-UP MODE: MONDAY THROUGH FRIDAY 6:00AM-7:00AM (ADJ
" ‘ﬁ sy T Je— S — L
et +  OCCUPIED MODE (SCHOOL YEAR PROVIDED BY OWNER) (ADJ): MONDAY THROUGH FRIDAY 7:00AM-5:00PM (ADJ.)
= Deiramar % = TERMINAL RIS BEK WREHENT
o5 i : 00 =i = MONDAY THROUGH FRIDAY 5:00PM-6:00AM (ADJ.)
reees oo & & Tk, | e | i e +  UNOCCUPIED MODE : SATURDAY THROUGH SUNDAY  ALL DAY (ADJ.)
i @&i‘ b, . Fad 5
STATLS VP 3} STATS STATUS ALY RN ETRTACT
: om o TR TR T e BUILDING OCCUPANCY SCHEDULING (SCHOOL OFFICES) (DOAS-4, DOAS-8):
P CENTRALTEM CONTRCLLER S ENBLE THE 0098 ENABLE RTU TO RUN BASED ON THE FOLLOWING OCCUPANCY SCHEDULE, UNITS RUN DURING THE SCHOOL YEAR (~187 DAYS), UNITS
R g i v o Mo oot e TO BE OFF DURING SCHOOL OFF-SEASON. SCHOOL YEAR CALENDAR AND OFF-SEASON CALENDAR TO BE ADJUSTABLE SETPOINTS AND
, csean TR oo L v o SRR DS SNBOR COORDINATED WITH OWNER.:
- acaupcauonE WL e — o . MORNING START-UP MODE: MONDAY THROUGH FRIDAY 6:00AM-7:00AM (ADJ
[ — . OCCUPIED MODE (SCHOOL YEAR PROVIDED BY OWNER) (ADJ)  MONDAY THROUGH FRIDAY 7:00AM-5:00PM (ADJ.)
PR
R —— T - MONDAY THROUGH FRIDAY 5:00PM-6:00AM (ADJ.)
[R—— mRATIRY,, g P T ™ serieron o e + UNOCCUPIED MODE : SATURDAY THROUGH SUNDAY  ALL DAY (ADJ.)
— ue
|EWABLE T4 T ALI BASED Oh \IM "LUNITS ALIN CLRING T) By g, T T T QFFIRENTIAL PRESGURE SWIMCH o o
o o s ot snrc o
R [rp—— M——
i. sccumes vt s, v o oy comeay gy U DU PN . B
RO
! S it W e /
S = ==
e e S e T e
I\ m n‘r;r';rrr'lxmfn-:::r’\:u::lﬁ :(‘;::ufu'\:mrwr TOAUN DOAS CONTROL PANTL SHALL MODULATE
A e
T FELEH
e T WNEEL T MARETAN T AL DUCRARSE AR TEUPCRAT o AT THE EFFECTRIE 4 - . o
e i e THE ZONES SHALL BE SET-UP WITH THE FOLLOWING TEMPERATURE SETPOINTS:

4 sc: e

R P T s OCCUPIED COOLING: 74°F (ADJ.)
e e i OCCUPIED HEATING: 70°F (ADJ.)
_— e ,;1‘ [~ UNOCCUPIED COOLING: 80°F (ADJ.)
e - T UNOCCUPIED HEATING: 60°F (ADJ.)

SPIEECOMTREL To LT e LEALNG E T o TEVETRATISE o T
o1 A RESET TO BT (D A7 27

OCCUPANCY SCHEDULES FOR TERMINAL UNITS SHALL MATCH THE DOAS SCHEDULES ON
1/M5.0.0.

AP ALARM ECHEATION TUTS SH4ALL SENT A SHGHAL 10 EGAS T SHTETRN LT

—— ACCU-1 (ASSOCIATED TU'S) = SCHOOL CLASSROOM SCHEDULE
P ACCU-2 (ASSOCATED TU'S) = SCHOOL OFFICES SCHEDULE
ACCU-3 (ASSOCIATED TU'S = DISTRICT OFFICES SCHEDULE

IN ADDITION, THE WALL MTD ZONE CONTROLLER SHALL LIMIT THE RANGE THAT THE USER
IS ALLOWED TO ADJUST THE TEMPERATURE SETPOINT. THIS RANGE SHALL BE +/- 2°F
(ADJ.). THIS RANGE ADJUSTMENT LIMIT SHALL BE AVAILABLE THROUGH BOTH THE REMOTE

O VRF TERMINAL UNIT CONTROL INTERFACE AND FMCS.

T ;mu TR P

Owner Driven Controls Input




> Building Envelope

ARoof insulation performance value from R -13.2
(existing) to R -65 (average)

AWall construction insulation performance value from
R-6.0 to R-24.

AWindow construction U -factor from 0.15 and SHGC of
0.41 to U-factor of 0.35.

ABuilding Air Tightness from 1.07 to 0.6 CFM/ft 2

Owner & Architectural



EUI Energy Cost
System/Plant (kBtu/sqft/yr) | % Savings (S/yr) % Savings

Baseline: 90.1-2013 /5 - $ 30,128 -

Single Pipe Hybrid Geothermal 20 /4% $ 21,854 27%
Single Pipe 100% Geothermal 20 /4% $ 21,682 28%
VRF Hybrid Geothermal 17 /8% $ 18,264 39%
VRF 100% Geothermal 16 /8% $ 18,026 40%
VRF Air Cooled 23 69% $ 25,327 16%

Energy y

Exterior Wall:

Electric $0.086 per kWh $0.025 per kBtu ROOF:
(I\Izztsural $0.386 per therm $0.004 per kBtu Windows:
Window to Wall

Ratio:

Early Modeling Options & Mechanical Systems

Envelope Assumptions

R-18 (U-0.055)
U-0.032

U-0.42 and SHGC: 0.40

35%
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DOAS Coupled with VRF System



> Mechanical system

AThe existing hot water boiler system coupled with unit ventilators
was replaced with a new electric variable refrigerant flow (VRF)
system with heat recovery. The VRF system is coupled with
dedicated outside air units with energy recovery wheels for fresh
air delivery. New temperature controls

ABuilding Automation System load  -specific electrical monitoring,
iIncluding plug loads, lighting loads, HVAC loads, and energy
generation from the PV panels.

> New rooftop photovoltaic system to generate on -
site renewable energy.

> The annual production target is currently 239.5
MWh, which includes a 22.7% buffer

Mechanical & Building Systems



DOAS Coupled with VRF System



> DOAS Components:
> ECM Motor Fan

A Electronically Commutated
Motor

>\I§Vrheergpl Recovery

AAll buildirag exhaust is
recovere

> Digital Scroll
Ccompressors

»Heat Pump Heating

A Coefficient of Performance
of 2.3

A Operates in heating down
topO°F J

Dedicated Outside Air System (DOAS)



A CERTIFIED®

www.ahridirectory.org

Certificate of Product Rating_;s

AHRIERV p
WUFI Inputs

erformance extrapolation - straight line method

Total Design Airflow
10,435

Vodel ) Net Sensivie (%)| Net Latent (3¢) | Weighied | Weighted Netg;ns\ble Net Latent Siope|
AMRI Certified Reference Number : 518128 Date : 11.20:2019 Mode! Status - Active ol Units CFM Sensble | Humidty pe
Heating| Cooling | Heating| Cooling | Recoveny Recovery Heating | Cooling | Heating| Cooling
NS Puluritios Nt 100% AHRI Rated Airflow| 74 70 | &9 0.0114] 0.0171] 0.0143 0.0143]
Brand Name : Arxchange DOAS-1 75% AHRI Rated Airflow 80 5 74
Product Type : Wheel Design airflow 812 | 760 | 750 0.0759 0.0714
Model Ny ERC-3014C
& w:w 100% AHRIRated Airflow| 1.400] 76 T4 70 69 0.0114] 0.0171] 0.0143] 0.0143
o e o DOAS-2 75% AHRIRated Airflow | 1050] 80 | 80 | 75 | 74
Selecton Schware Verson Design airflow 1570] 74.1 71.1 676 | 686 0.1114 01017
Rated as follows in accordance with the latest edition of ANSVAHR! 1080 (1-P) Performance Rating of Air-to-Alr Exchangers for Energy Recovery
Vensiaton Equipment and subject 10 rating accuracy by AHRI-sponsored, independent, !iind party testing 100% AHRI Rated Airflow| 1.400] 76 T4 0 69 0.0114] 0.0171) 0.0142] 0.0143
DOAS-3 75% AHRI Rated Airflow 1.050] &0 80 75 T4
Nominal Air Flow (scém) - 1400 Design airflow 930] 814 | 821 76.7 | 757 0.0725 0.0684
Pressure Drop (at nominal airflow. . H20) : 1.00
Leakage Ratings PressureDt EATR(%) OACF PurgeAngie 100% AHRIRated Airflow| 1,400 78 74 70 [ 0.0114] 0.0171] 0.0143[ 0.0143]
DOAS-4 75% AHRI Rated Airflow 1,050 80 5 T4
Test| o 24 104 NA Design airflow 980] 807 | 810 | 759 | 749 0.0765 0.0720
Test2 0s 08 108 2
Testd 3 08 1.10 1
= 100% AHRIRated Airflow| 1,400 74 70 [] 0.0114] 0.0171] 0.0143[ 0.0143]
Seashisck) Lalaw) o) DOAS-S 75% AHRI Rated Arflow | 1,050 B0 _| 75 | 74
100% Alr Flow Heating : 7 o 74 Design airflow g10] 818 824 77.0 76.0 0.0712 0.0871
75 % Air Flow Heatng &0 7! 78
Fi 7 7 7.
oo, Lo iorghe - £ - T00% ARRI Rated Arflow] 1400 78 | 70 | &9 0.0114] 0.0171] 00143 00143
DOAS-E 75% AHRI Rated Airflow 1,050 80 75 74
- P e Coacts} T Design arfiow 700] 840 | 850 | 800 | 790 | 00563 00537
100% Axr Flow Heating 76 70 74
75 % Air Flow Hesting « ko Bs 100% AHRI Rated .furnnw 1,400 76 T4 70 69 0.0114] 0.0171] 0.0143] 0.0143
74 o 72 DOAS-7 75% AHRI Rated Airflow | 1,050 80 s 74
S EReeRsRge &0 74 n Design airflow 1,565 741 | 712 | 676 | 666 01112 0.1014
100% AHRIRated Airflow| 1,400 74 70 [] 0.0114] 0.0171] 0.0143[ 0.0143]
DOAS-E 75% AHRI Rated Airflow 1,050 80 5 74
Design airflow 9s0] 811 | 81.7 | 764 | T5.4 0.0738 0.06%6
100% AHRIRated Airflow 200] &5 B4 81 &0 0.0200] 0.0143| 0.0143] 0.0143
RTU-1 75% AHRI Rated Airflow 400] 72 (] [ 65
Design airflow B4an] 922 | 834 | 804 79.4 0.1626 0.1418
1At MS%"MMMWW«““G‘WHPJOW‘MW IND seling of cMerng for sabe: OR new models Bt are beny 100% AHRIRated Airflow 0000| 0.000
Markesed Bt are not yet g produced Ropped” Mocel S1s are those 1 an AHRI Centficaton Program Partcpant mwwmwum 75% AHRI Rated Airflow 0 I
’« for sale
£ MWAS oo i e WAS Design arflow 00 | oo | 00 | oo 0.0000 0.0000 |
DISCLAIMER
e rocucs) Baed o ths v, AR exgresdly o o8 Bty o mmgis of iy i g ot of W e o ortommncs of o pLoducilsy o e 100% AHRIRated Airflow] 0.0000] 0.0000] 0.0000]
unaushorized alteration of daca listed on this Certificate. Centified ratings are valid only for models and configurations listed in the 75% AHRI Rated Airflow 1] |
m:;;;:;;,;:;;wv.mg ‘ .-.D Design airflow | 00 0.0 0.0 0.0 0.0000 0.0000 |
This Certifioste and its contents are proprietary products of AMRL This Certificate shall only be used for individusl. personal snd - S JI
Sonldosilroeoscon purposes. The osminns of s Cardcess ey mo s whwer i pore. be reproducod covied dasenvans: PV T W 100% AHRIRated Arflow, 0.0000] 0.0000] 0.0000] 0.0000)
personal and confidential reference. MKova:nﬂ'\‘na, uz:'rnv;:. 75% AHRI Rated Airflow []
cmnncuz VERIFICATION SEDR P i
The informa model cined on this centiic popo— yorg. dick on “Verity Certificate” link RO Design airflow | 0.0 0.0 0.0 0.0 0.0000 0.0000
and enter the AHRI Certfied Reference Number and the date on which the certificate was ssued.
which is ksted above, and the Certificate No.. which is isted at bottom right [ P 100% AHRI Rated Airflow] 0.0000] 0.0000] 0.000:
©2019Air-Conditioning, Heating. and Refrigeration Institute CERTIFICATE NO.: =t 75% AHRI Rated Airflow ] | |
Design airfiow 0.0 0.0 0.0 0.0 0.0000 0.0000 | |

Ventilation w/ Heat/Energy Recovery




>All LED Lighting

>Alllighting on vacancy |
sensoro ccu ancg
sensor where ossible

HW loo
thermost t controlle ]
o Oon emando SVys
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verli %IOH electrical L
R\anes or energy
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Energy Efficient Lighting and DHW
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HEATING SUPPLY AIR ~=— Q
: colL
7 » SUPPLY FAN @
RETURN ’ O AIR @

MOTOR WALL MTD
AlR

T TEMP SENSOR
SUPPLY !

FAN
4 T (-b @ START/
PRE- MFR INTEGRAL STOP
FILTER START/ THERMOSTAT
STOP

SEQUENCE OF OPERATION:
SEQUENCE OF OPERATION:
T I I 40° )
THE CABINET HEATER SHALL BE FURNISHED WITH A UNIT MOUNTED FAN SPEED SELECTOR SWITCH %ﬁﬂ:&ﬁ&t ggﬁg&%ﬂiﬂf Eﬁé;%TzEE ? ;;?gxg N?OFEE&JT]E THE
(OFF-HIGH-MED-LOW). THE UNIT SHALL MAINTAIN A SPACE TEMPERATURE OF NO MORE THAN 70°F. ELEGTRIC COIL TO MAINTAIN A SPAGE TEMPERATURE OF 70°F (ADJ.).
WHEN THE OUTDOOR AIR TEMPERATURE IS ABOVE 45°F, HEATING SHALL BE DISABLED. WHEN SPACE TEMPERATURE IS SATISFIED THE FAN SHALL TURN OFF.
WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 40°F (ADJ.
WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 45°F, HEATING SHALL BE ENABLED AND THE TEMPERATURE SENSOR SHALL MODULATE THE ELECTR‘é COIt Ta
FAN SHALL RUN CONTINUOUSLY. MAINTAIN A SPACE TEMPERATURE OF 70°F (ADJ.) AND THE UNIT FAN
H, TI Y.
ALARMS, INTERLOCKS & SAFETIES: SHALL RUN CONTINUQUSL
ALARMS, INTERLOCKS & SAFETIES:
- SEND AN ALARM TO THE FMCS OPERATOR INTERFACE IF SPACE TEMPERATURE FALLS 10°F
(ADJ.) BELOW SETPOINT. SEND AN ALARM TO THE FMCS OPERATOR INTERFACE IF SPAGE
TEMPERATURE FALLS 10°F (ADJ.) BELOW SETPOINT.

9 -CABINET HEATER CONTROL - ELECTRIC UNIT HEATER CONTROL - ELECTRIC

NO SCALE 3 NO SCALE

Energy Efficient Controls Sequence
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ENERGY MODELING \



> Energy modeling started In
concept/schematic phase

¢ Choices:

AGeothermal (hybrid and 100%)

A Geothermal with Water Cooled VRF
(hybrid and 100%)

AAir Cooled VRF

> Compared systems against
ASHRAE 90.122013

Early Energy
Modeling




UL 224,209 kWh/Year*

Systen oulput may range from 214,636 to 233,604 kWh per year near this location. Fe . ALy )
'
Month Solar Radiation AC Energy ¥
(kWh / m? | day ) (kWh ) i
January 2.67 11,977
February 3.56 14,298
March 4,65 20,011
April 5.46 21,774
May 6,01 23,983
June 6.60 24,749
July 6,67 25,041
August 6.08 23,261
September 5.38 20,496
October 3.92 15,901
November 2.87 11,915
December 240 10,802
Annual 4,69 224 208

DD Modeling/PV Sizing




Offices - Weekdays

lanuary to June and

September to December July and August
Start End % Occupied Start End 2% Occupied
Midnight| &a.m. 0 Midnight| 6a.m. 0
6 a.m. 7 a.m. 25 6a.m. 7 a.m. 25
7 a.m. 8a.m. 75 7a.m. 8a.m. 75
Ba.m. % a.m. 100 8a.m. 9a.m. 75
9 a.m. 10 a.m. 100 9a.m. 10a.m. 100
10a.m. | 11a.m. 100 10am. | 11a.m. 100
11 a.m. Maoarn 75 11 a.m. Noon 75
MNaoon 1p.m. 90 Noon 1p.m. 90
1 p.m. 2 p.m. 90 1p.m. 2 p.m. 90
2 p.m. 3 p.m. 90 2 p.m. 3 p.m. 90
3 p.m. 4 p.m. 00 3 p.m. 4 p.m. 90
4 p.m. 5 p.m. 75 4 p.m. 5 p.m. 75
5 p.m. & p.m. 10 5 p.m. & p.m. 10
& p.m. 7 p.m. 0 & p.m. 7 p.m. 0
7 p.m. B p.m. 0 7 p.m. B p.m. 0
B p.m. S p.m. 0 B p.m. S p.m. ]
9 p.m. 10 p.m. 0 9 p.m. 10 p.m. ]
10pm. | 11pm. 0 10pm. | 11p.m. 0
11 p.m. |Midnight 0 11 p.m. |Midnight 0

Collaborative Modeling

Classrooms - Weekdays

lanuary to June and
- July and August
September to December
Start End % Occupied Start End % Occupied
Midnight| Ba.m. 0 Midnight| 6a.m. 0
ba.m. 7 a.m. 0 Ga.m. 7a.m. 0
7a.m. Ba.m. 73 7a.m. ga.m. 0
Ba.m. 9a.m. 90 ga.m. 8a.m. 15
9am. 10 a.m. 100 Sa.m. 10a.m. 25
Wam. | 1lam. 100 10am. | 11am. 25
1lam. MNoon 100 11a.m. Naoon 25
Naon 1p.m. 90 Noorn 1p.m. 25
1p.m. 2 p.m. 90 1 p.m. 2 p.m. 25
2 p.m. 3 p.m. 90 2 p.m. 3 p.m. 25
3 p.m. 4 p.m. 090 3 p.m. 4 p.m. 25
4pm. 5p.m. 75 4 p.m. 5 p.m. 0
5p.m. b p.m. 0 5 p.m. & p.m. 0
6 p.m. 7 p.m. 0 & p.m. 7 p.m. 0
7 p.m. Bp.m. 0 7 p.m. B p.m. 0
Bp.m. 9 p.m. 0 B p.m. 9 p.m. ]
9 p.m. 10 p.m. 0 9 p.m. 10 p.m. ] ®
10p.m. [ 11pm. 0 10pm. | 11pm. 0
11 p.m. |Midnight 0 11 p.m. |Midnight 0
Occupancy Summary for WUFI Occupant Type Occupancy Start Time End Time Hours Days/Year
School Year
Educational
Classrooms Children (age 0-10) 250 7:00 AM 5:00 PM 10.00 185
Classrooms Adult Standing or Light Work 22 7:00 AM 5:00 PM 10.00 185
Offices Adult Standing or Light Wark 26 6:00 AM 5:00 PM 11.00 185
0.00
Extracuricular School Use
Multipurpose Room Adult Standing or Light Waork 223 6:00 PM 10:00 PM 4.00 gl
0.00
Public Use
Multipurpose (Adult) - AM Child Care Adult Standing or Light Work 3 6:00 AM 7:00 AM 1.00 185
Multipurpose (Adult) - PM Child Care Adult Standing or Light Wark 3 5:00 PM 6:30 PM 1.00 185
Multipurpose (Children) - AM Child Care Children (age 0-10) 15 6:00 AM 7:00 AM 1.00 185
Multipurpose (Children) - PM Child Care Children (age 0-10) 15 5:00 PM 6:30 PM 1.00 185
Classroom (Public Use) Adults 20 7:00 PM 9:00 PM 2.00 5]
0.00
Off Season
Educational
Classrooms Children (age 0-10) 50 8:00 AM 12:00 PM 4.00 58
Offices Adult Standing or Light Work 20 6:00 AM 5:00 PM 11.00 58
0.00
Extracuricular 0.00
Classrooms Children (age 0-10) 0 0.00
0.00
Public
Multipurpase (Children) - Camp Children (age 0-10) 25 8:00 AM 4:00 PM 8.00 58
Multipurpose (Adult) - Camp Adult Standing or Light Waork 2 5:00 AM 4:00 PM §.00 58
Multipurpose (Children) - PM Children (age 0-10) 30 7:00 PM 9:00 PM 2.00 24




> Net Zero Targets:
ATotal Energy Usage of 25 EUI
ASolar Generated of 29 EUI

Model Results




POST OCCUPANCY
MONITORING




ComEd.

Page10f2

An Exelon Company Account Number Bill Summary
Name . Previous Balance 5% $3,138.42
Service Location Total Payments - Thank You $3,138.42]
Phone Number | Amount Due on April 27, 2022 $1,155.18,
Is;ue Date April 12, 2022
Meter Information .
Read | . Meter Load Reading Meter Reading 3 | Mutiptier| "
Dates | Number Type Type Previous. Present _ﬂegg_x i Usage.
i | 230282563 | 1O w Fiow Thvu KREo™ | Actual | Actuat f 10005
N3 | 230282583 | ticywl Fiow Theu “‘g‘k‘f Acua Actwal . 8566
s | 280282563 | 1O wi Flow Theu OnPKKW | Actusl Actual | 73.44
=) 1 - 1 — N
Service from 3/14/2022 to 4/12/2022 - 29 Days g ~Commercial Demand - 100 to 400 kW -
Electricity Supply Services $230.88
.- N . - UM e X
Electricity Supply Charge 1000skwh Ix 0.06522 652.53
Transmission Services Charge I 10,005 kWh |x 0.01353 . 135.37
Purchased Electricity Adjustment 3 11:51
Net Metering Credit - Supply 8,566 kWh IX -0.06637 : +568.53
- o il
Delivery Services - ComEd _ $673.27
Customer Charge P ) 26.75
Standard Metering Charge - y 9,77
Distribution Facilities Charge = - 73.44kW X 8.50000 . 624.24
IL Electricity Distribution Charge 10.005kWh X 0.00125 12,51
Taxes and Other L $208.95
Environmental Cost Recovery Adj ©10,005kwh X 0.00048 460
Renewable Portfolio Standard 10,005kWh X 0.00502 50.23
Zero Emission Standard 10,005kWh X 0.00195 19.51
Energy Efficiency Programs 10,005kwh X 0.00363 36.32
For Electric Supply Choices visit A T 3
pluginilingis.ofg " o 22 . il {continued on next page)

Comparing Modeled *Mont hly Dbill s dono
and Actual Data story




Energy model provides modeled data

v v

BAS Id t |
| A1 A1 AT A1 A1 AT A1 A1 AT A1 A1
Time/System Selection 0A Dy Bulb) 08 Wel Bl Main Cig Ailow Vel Aiflaw] Lighting| Hisc Eleciic] CigFlani L] Clo Eaquip Electic Clg Aecessaries Al Fans] Hig Flant Load|  Hig Exuip Eleciiq B ase Electic]
FrsLost o [T =0er =] Morth |Day Typs| Day | How dea | deg | cfm| | | K| tons] | K| K| MEH| K| K|
= Jan | Hal 1 1 70.00) 500 255,71 1.3 3.29 056 0.00) 101 050 0.15] 5359 6.25 5.05)
FirstLast Day| 12| 31 Jan | Hd 7 B 71.00] 0.0 27T IEE| 3.2 05| 0.00) 117 [ E 5454 6.28) 5.05)
B ow Jan | Hal 7 3 T2.00) 1.0 265,74 IEE 329 056 0.00) 721 071 GE 5450 5.2 505
oty [ 2H Jan | Hal 7 [ 200 7.0 32742 1.5 329 ug 0.00) 768 071 GE 57 32 631 5 05|
Fislastsys [ 1] 10 Jan | Ha 7 5 73.00) 17,00 34457 5.7 3.2 05| 0.00) 7.8 077 0.21 58,24 631 5.05)
Jan Hol 1 B 3.0 1100 36754 EEEEI 3.29) [E5 0.0 158 077 0.2 EES 6.3 505
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Comparing Modeled and Actual Data




Notes: Data prior to 2/15/22 includes a

‘} I M EG Select all metering error.

Data Refreshed At:
9/27/2022 3:30:50 PM

1/1/2022 @ 13172022 @

End Use Demand (Building Usage Actual versus Modeled) per Load Attribute
200 Attribute B Selectall
—— Actual - HVAC B Actual - HVAC

B Actual - Lighting
B Actual - Plug Loads
Actual - Plug Loads B Actual - Solar

B Model - HVAC

B Model - Lighting
B Model - Plug Loads

Actual - Lighting
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150
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Model - Plug Loads Selected Range Totals

kW

3.71

Actual Usage (EUI)

L.,L}w’kq" "ﬁ“.?k%_, : WW’ Model Usage (EUI)

| bl

- ' .
e R RS 14 aw ¥w-e)
NE A A NN o T S i D, it
Jan 02 Jan 09 Jan 23 Jan 30

End Use Comparison




Notes: Data prior to 2/15/22 includes a
metering error.

‘} I M EG Select all

Data Refreshed At:
9/27/2022 3:30:50 PM

/172022 @ 17312022 @

O—O

Energy Consumption (Building Usage Actual versus Modeled) and Solar Production Attribute
200 Attribute . Select all
B Actual
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e B Model
== = Model W solar
------ Solar
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A E g :
A Bk : L | ! Model Usage (EUI
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Notes: Data prior to 2/15/22 includes a

metering error.

‘ E Select all Ja eb Ma 1] May Jun Jul ug Sep
Selected Ranqe Totals

Data Refreshed At
9/27/2022 3:30:50 PM
3.71

Monthly Data
®Building Usage to Date (Actual) ® Monthly Building Usage (Modeled) ® Solar Production to Date (Actual) ® Monthly Solar Production (Estimate)
Actual Usage (EUI)

0.33

Solar Production (EUI)

29.0K

30K

28,999

Actual Usage (kWh)
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Model Usage (kWh)

20K
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l7!<l
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Month -to-Month Comparison




A Motes: Data pricr to 2/15/22 includes a
v I M EG metering error.
Data Relreshed At 9
T0/&Z0EE 12:20:30 PM

1/8/2022 173172022 @

O—O

End Use Demand (Building Usage Actual versus Modeled) per Load Attribute
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Motes: Data pricr to 2/15/22 includes a
%\IMEG metering error.
Jan T '
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MNotes: Data prior to 2/15/22 includes a
SIMEG e
metering error.
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‘\I E Motes: Data prior to 2/15/22 includes a
o M metering error.
- G Select all Jan Feb Mar J
Data Kefreshed Al 9
10/3/2022 121937 PM

17172022 & 37172022

® ®

Model - Lighting
Mecdel - Plug Loads

End Use Demand (Building Usage Actual versus Modeled) per Load Attribute
Attribute m] Select all
Actual - HVAC ! Actual - HVAC
. , o L Actual - Lighting
_- Mods! - HVAC 1 Actual - Plug Loads
1 Actual - Solar
B Model - HVAC

Selected Range Totals

7.02

Actual Usage (EUI)

2.23

| Model Usage (EUI)

kW
_—
—
——
—
—
=

n—_ S——
a—-ﬁ-'\.'\.l..
[

- .

. E—_—

——
-

ﬂ_-
=
il
-
- -
——

Date

January Through March



E‘ I I IE Motes: Data prior to 2/15/22 includes a
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HEATING
coiL
’ SUPPLY
RETURN ’ O AlR
AR SUPPLY
FAM

)

1
PRE- MFR INTEGRAL
FILTER START/ THERMOSTAT

STOP

FOP TION:

THE CABIMET HEATER SHALL BE FURNISHED WITH A UNIT MOUNTED FAN SPEED SELECTOR 5
(OFF-HIGH-MED-LOW). THE UNIT SHALL MAINTAIN A SPACE TEMPERATURE OF NO MORE THA

WHEN THE QUTDOOR AIR TEMPERATURE IS ABOY

WHEN THE OUTDOOR AIR TEMPERATURE 1S BEL
FAN SHALL RUN CONTINUOUSLY.

ALARMS INTERLOCKS & SAFETIES: T——
————— 40°F

+  SEND AN ALARM TO THE FMCS OPERATOR INTERFACE IF SPACE TEMPERATURE FALLS 10°F
(ADJ.) BELOW SETPOINT.

ATING SHALL BE ENABLED AND THE Y 50°F

CABINET HEATER CONTROL - ELECTRIC

NO SCALE

March Controls Reprogramming

©

SUPPLY AIR. ==~ :| l

Fa ]

MOTOR WALL MTD
T TEMP SENSOR

1
START/
STOP

SEQUENCE OF OPERATION:

UNIT HEATER

WHEN THE OUTDOOR AIR TEMPERATURE IS ABOVE 40°F (ADJ.),

MAINTAIN A SPACE TEMPERATURE
SHALL RUN CONTINUOUSLY.

ALARMS, INTERLOCHK AFETIE

SEMD AN ALARM TO THE FMCS OPERATOR INTERFACE IF SPAC
TEMPERATURE FALLS 10°F (ADJ.) BELOW SETPOINT.

UNIT HEATER CONTROL - ELECTRIC

NO SCALE




A Motes: Data prior to 2/15/22 includes a
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Mar 9
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Energy Consumption (Building Usage Actual versus Modeled) and Solar Production
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> Trending better after issues were
addressed...

*’éeBut process to ge
was still manual

Next Steps




LDﬂkP Server

Client Computer = Q) SkySpark Server @
r 'y h
User enters their SkySpark validates the
E Web username and password SkySpark user password with the

Browser | atthe SkySpark login LDAP Server

=

. 5”39”@ S SkySpark user . @
= SkySp s amm

o =

=N

User -9
Directory

User A
database does not passwords
store passwords for LDAP server returns user d

P attributes if password is stored on

LLE.%::??T;;;Z??E% \ LDAP users ) correct or returns a failure h LDAP Server

the permissions assigned Q Jj
in the SkySpark user
database

Automated Process




Motes: Data prior to 2/15/22 includes a
""IMEG Select all metering error.
Data Refreshed AL e a
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17172022 = 22802022 [
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Energy Consumption (Building Usage Actual versus Modeled) and Solar Production Attribute
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Motes: Data prior to 2/15/22 includes a
metering error.
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B Gclectall
B ictua
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B Sclar

Selected Range Totals
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Actual Usage (EUI)
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Model Usage (EUT)
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Solar Production {EUI)




Motes: Data prior to 2/15/22 includes a
@IME Select all metering error.
Data Kefres e a
013

ned AL
0221217937 P

3ffzozz B0 33022 @
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Energy Consumption (Building Usage Actual versus Modeled) and Solar Production Attribute
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Motes: Data prior to 2/15/22 includes a

metering error.
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Select all
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Data Refreshed AL
103 F0ZZ 121737 PM

Motes: Data prior to 2/153/22 includes a
eten .
Feb Mar Apr May Tun Oct metering error

Monthly Data Selected Range Totals J
®Building Usage to Date (Actual) ® Monthly Building Usage (Modeled) ®Solar Production to Date (Actual) ® Monthly Solar Production (Estimate)
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Actual Usage (EUI)
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30K 29.0K e Solar Production (EUT)
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- Actual Usage (kWh)
= 20K
E 4
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o Aug Solar Estimate (KWh)

Month by Month
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Motes: Data prior to 2/15/22 include

metering error.
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Energy Consumption (Building Usage Actual versus Modeled) and Solar Production
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