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® why a net zero

energy buil ling?
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master planning resilience and
getting to net zero energy

spring 2023 icccfo conference
case study - net zero energy (designed) agriculture complex
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state of illinois: goal of 100% clean energy by D

2050 and ending carbon-emitting power | e
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State of lllinois Primary Long-Term Energy Goals:
\

100% Carbon-Free Power: Transition to

100% clean energy by 2050, with interim Renewable
Portfolio Standard (RPS) targets of 40% by 2030 and
50% by 2040.

Net-Zero Emissions: Achieve net-zero

greenhouse gas emissions by 2050, including a focus on
reducing emissions in the building sector.

Fossil Fuel Phase-Out: ciose all private
coal-fired power plants by 2030 and natural gas plants by
2045.

Energy Storage Mandate: support a
reliable grid by establishing energy storage procurement
goals.

Equitable Transition: Ensure clean energy

Jobs are supported by workforce development, specifically
targeting communities impacted by the transition.
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How will the state get there? y A

lllinois Energy Code (IEC) — (& IEC Stretch Code)

IECC - Progressive Efficiency Targets:
2024: 50% more efficient than the 2006 IECC.
2026: 60% more efficient.

2029: 67% more efficient.

2032: 75% more efficient.
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lllinois Energy Code (IEC) (& IEC Stretch Code)
International Energy Conservation Code (IECC)

Current Stretch Code (IEC)
« Solar Ready Roofs
EV Charging Infrastructure
On-site Renewable Energy, or
Eq. off-site arrangement
(PPA or Renew. Energy Credits)

 Energy Monitoring
* Simulated Bldg. Performance -
- ——E
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Future IECC and IEC over the next 10 years

* Whole-building carbon metrics
Life cycle assessments

* Performance-based compliance
Energy cost budget

 Demand Flexibility
Load shedding / demand response

 Master Planning Sustainability
Energy targets

* Onsite Generation

* Optional becoming Required
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schematic design - process me

Eﬁ e T[T e [a88E T wmi_] Option 1 - “Stem” pEU’: 30
N ! - most energy efficient, EUl 30 (+10-15%%)
H‘ - EEE- T - event space visible from Raab kb'U/Sf/yr
) T ] - most feasible construction
| SFEENOUSE | - most feasible additions

Option 2 - “Petal”
- least energy efficient, EUI 38
ek - greatest connection to existing campus

i pEUI: 38
- event space least connected to entrance
- shower/tlt not connected to lab space kb'u/sf/yr
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OPTION RECOMMENDED BY STEERING COMMITTEE
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| Option 3 - “Root” :
! ‘ . - middle energy efficiency, EUI 36 I
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areas and greenhouse

- greatest interaction between social
: areas and event space

it - greatest connection between labs

PEUI: 36
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Annual Energy Use (kBTU/sf)
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Passive Design Measures Efficiency Mechanical Equipment

Zero Tool
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End Use Breakdown (kBTU/sf)
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energy modeling

real-time feedback on

decision making
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Geothermal
Wells
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Lobby

Study Room
Conference Room
Wellness/Maternity
Staff Lounge

Work Room

Adjunct Office
Faculty Office

Water Room
Storage

Circulation

Flex Lab

Shower Room
Precision Classroom
Precision Workroom
Storage Closet

Drone Storage

MDF Room

19
20
2]
22
23
24
25
26
27
28
29
30
3
32
33

34

Unisex Restrooms

Janitor Closet
Exterior Storage
Mechanical Room
Electrical Room
Corridor Study Area
Vending Area
Flex Classroom
IT Closet
Equipment Storage
Plant & Soils Lab
Prep Lab
Wet Storage
Chemical Storage
Headhouse
Headhouse Office

Greenhouse Vestibule

Greenhouse
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Radiant Tubing
Radiant Tubing is embedded within the
concrete slab as an effective way to provide
both heating and cooling drawn frora the "
building’s geotherfnal heat pump system. [
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1. Integrative Process (box modeling, OPR and BOD (template), energy targeting reduce energy systems & erwelope
loss - - 1-rgTr " :
2. EUI Target: approx. 15-25 kbtu/sf/year back check
3. Passive Solar Design - orientation and glazing
4.  Solid to Glazing Ratio {approx. 30%, optimize locations)
5. Continuous Envelope R Values (R30-40 Walls, R40-60 Roof, R10-20 under-slab, triple paned
windows) - balance against mechanical system and PV output.
6.  Light Use Density Reductions generation -
renewables
7. Mechanical Systems (compare VRF, GSHP WSHP)
8. Equipment Energy (energy efficient lab equipment, plug load management)
9. Renewable Energy (roof-mounted vs ground-mounted photovoltaics)

10. Maintenance and Operations. (design for simple controls, design team is involved more in operations,
design team needs to be able to track energy use over time through commissioning)
confirm

performance
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Heartland AG Complex ¥y A
Performance to date

Consumption & Solar at AG
0000

50000

A
40000

T
= 30000 I
== A
2000
. I| II || || I | | | || II || ||

Mov-24 Dec-24 Jan-25 Feb-25 Mar-25 Apr-25 May-25 Jun-25  Jul-25  Awg-25 Sep-25 Oct-25 Nov-25 Dec-25 Jan-26 Feb-26 Mar-26
Month

m Consumption  mConsumption Model mSOLAR mSOLAR Model db‘ | II . ls

LEGAT ARCHITECTS

<

=

=



Heartland AG Complex Yy £
Performance to date

Consumption & Solar at AG
Sept 24- Aug 25 +16.37% Overall past 12 mon. +9.25%
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Heartland Net Zero
2050 Energy Goals
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Heartland Net Zero Agriculture Complex -
Legat Architects

https://www.youtube.com/watch?v=AtSUEUrXOW4



https://www.legat.com/project/heartland-community-college-net-zero-energy-agricultural-complex/#scroll=1130.2564697265625
https://www.legat.com/project/heartland-community-college-net-zero-energy-agricultural-complex/#scroll=1130.2564697265625
https://www.legat.com/project/heartland-community-college-net-zero-energy-agricultural-complex/#scroll=1130.2564697265625
https://www.youtube.com/watch?v=At5UEUrXOW4
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